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®**™*M^h*ra Seotloii. 
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ME. H. T. PINNOOK IK !tHB ORAIB. 

SEWAOT DlSrofSf^of 

BT r. R. O’SBATOHKBSar, A.S.O.SC., T.I.C. 



A.K.C,SC., F.I.C. 

that the diffiS rf fn-qnentiv happen* 

Pl«t.ly. grows at a^XT?.5!h“^T *”?“*” ““»■ 
sewnffQ to be dealt SfS . i volume of the 

stap of clarification or purification of«i*‘®J‘'“ *“** 

met by some diffionltv^^? S”h^L“® »“« “ 

matter, which hamuet^* ^ »olid 

• i“P“ritiesin the%i^ '‘&^H?hieV' the aolnble 
may truly gav fW +»,*» i case that on© 

Ta^raL®”*” ““'®- ‘o S 

huZ. ordl““* “““« of 

nuisance, and ^imSantls tw.**® P^TO“«on of aerial 
districts that the whd^^rocess i^freSueStTv 

''XfTT.K™'""”** '“Ply eii** 

its’S^i^^ent conditions covering 

treatment, ami *>" P™o«“ of sludg£ 

such considerations iTve ac4dTnd'a'*re®w?i^ “““ 


present; ^<m*^othS 

must be exercised if <}ai© 

smeinJa^'^^ ^^fy ^ oondSJi^ ^ 

The mlvlnta^-LX 

the presence of iron is deriving bom 

up in the sewage (as bv any change b held 

has then a liquor lelativeli^freA twvF^^ ■'vaate). One 

and althougrtL irorlSd^U^ “"®“ *“ manipnlate, 
aetting upStive ^ 

lation this action can be nrminS • immipu. 

the desiied time fi?.? vigorously enough at 

/?X 5*^ ^scharge at sea. 

Itj; jsy burning. 

W By tippiM in hoUows on waste ground. 

?»m eiud^^SLhSd^) ^Und^™®**"^ 
m IMrtUW,, 1 ,, 

thJevofutlon ^*1® *" * “nebe bbtory of 

operated w*hilst ^ 


Year. 


Oxygen absorbed. 
In 4 hours. 


Estimated on dl^ived 
I and suspended ' 
matters. 


Result* expressed to parts per 100,000. 


Unsettled Settled 
sample. sample. 


Free and Albumin- 
saline old 
I ammonia, ammonia. 


Chlorine. 


Nitrates 

niSf UlSBOlved 

nitrites Holld 

uiCgeu, 


JOlO 

J 9 n 

1912 

1913 

28>61 

24-88 

20-77 

24-16 

14 - 56 

15 - 20 
12-81 

16 - 72 

3-78 

3 - 65 

4 - 01 
8-74 

1910 

1911 * 

1911 t 

1012 

1013 

28-83 

21-74 

17-79 

14-87 

1 16-07 

18-85 

15*66 

14-02 

10-21 

11-90 

8-98 

4-12 

8-88 

8-73 

8-58 

1910 

1011 * 

19 Ht 

1912 

1013 

18-87 

16-53 

16*55 

12*53 

14-96 

9-74 

lJ -60 1 

13*27 1 
, 9-62 1 

11-72 

6-18 

5-65 

3-65 

8-97 

8 <M 


Suspended matter. 


Total. 

Volatile. 

Non- 

volatile. 

1 

1 1 

1 

1 — : 
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O’SHAUGHNESSY—UTILISATION OF PHENOMENA OP PUTEEFACTION. [Jw. W, 1914 . 


12 grama per gallon). The sludge was run on to the land 
in a crude state and allowed to dry, when it was dug 
in and a crop planted. The nuisance attaching to this 
method was intolerable, and in the early part of 1900, 
John D. Watson, the Engineer the damage Board, 
introduced a method of trenching the sludge whereby 
the exposure to the air and therefore the nuisance was 
considerably reduced. Nevertheless the nuisance at 
times was very great, and another method was looked for. 
Iiime treatment was given up and septic ireatment intro- 
duced in 1901, and continued with various modifications, 
till the middle of 101 1. At this time septic treatment 
of the whole sewage was adopted by general consent 
amongst many leading exports, and many varying state- 
ments WOTO put forward as to the time the sewage should 
be submitted to the anaerobic digestion and as to the 
effeote produced thereby. Witness for instance the 
conflicting evidence given by various experts before the 
Royal Commission on Sewage Disposal. The figure given 
for destruction of sludge by the septic tank at that time 
was : — 

30 per cent. 

At Manchester 26 i)er cent. 

At Birmingham 10 per cent. 

It soon became apparent that the septic tank as a means 
of sludge disjmsal had limitations, and with the steady 
growth of oxidising filters serious drawbacks appeared, 
viz. : (1) The very large “suspended solids’* present 
in the septic tatdc effluent. (2) The nuisance produced 
by the septic tank effluent whilst being applied to the 
bacteria lieds. 

Unless a septic tank bo of inordinate size in proportion 
to the flow the amount of susjionded matter issuing from 
it in the tank effluent inensases as th<5 activity of the tank 
inernases. The following figures are instructive in this 
regard 

Sewage precipitated with 17 parts lime i)or 100,000 

•Suspended solids 

Primary ,.dlm«ntoMon tank . , 

Secondary ditto 4.2 

Sewage not Umed but above tanks converted to 
septic tanks. 


Primary Bedlmentation tank 
Secondary ditto 


Suspended solids 
parts per 100,000. 
80 
26 


The capacity of the primary tanks was later increased 
nearly 70 per cent., and that ^f the secondary tanks 44 
per cent., and septio action was iiromoted freely in both 
sots of tanks. Notwithstanding the increased volume 
of the tanks, the effluents during the following voars 
were as follows : — ^ ^ 


Primary Sedimentation Tanks effluent. 


During 1907 
190g 
1900 
1910 

Firet half 1911 


Suspended solids 
parts per 100,000 
28-0 
29*9 
301 
811 
26-7 


Secondary Sedimeyiation Tanks effluent. 

Suspended solids 

During 1907 J»r 100,000. 

1908 sil 

First half 1911 

At thia time the area of bacteria beds was being rapidly 
inorea^, and the disadvantage of the above septio tank 
•ffluent became more and more apparent. Further sedi- 
mentation m Dortmund tanks was given the tank liquor 
w the .^teria beds, but es this form 
rf ^ lends Itself ro^y to septio eetion, the already 
tool honor TO rendered fouler and the sedimentation 
the icuib interfered with. Uoreorer two-thirda of the 


crude sludge arrested at Saltley outfall had to be treated 
by separate digestion in lagoons of huge sise. The 
behaviour of the sludge in these lagoons furnished much 
extremely useful information, for it was seen that when 
once actively “ working ’’ crude sludge could be assimi- 
lated by thorn without any nuisance being produced. 
Their capacity, although great, was limited, and after 
18 months they silted up (in 1909). The depth of the 
sludge in them after all the water had been drawn off 
the surface was about 10 feet. This sludge behaved like 
an emulsion and the water present was as foiled : — 

^ . Per cent, water. 

At bottom 10 feet below surface 67*6 

6 ditto 05.6 

2 ditto 70*0 

At the sufrace 76*0 


It was found that on exposing the sludge from the 
above lagoon in layers about 12 inches thick on prepared 
plots of ground that after a time a hard dry sludge cake 
resulted. 

For tho reasons above mentioned and acting on the 
experience gained in these lagoons, experiments were 
started at Saltley in 1910 on the digestion of the crude 
sludge apart from the sewage liquor. The experi- 
ments continued till April, 1911, and indicated that 
vigorous putrefaction of the sludge apart from the sewage 
liquor could be expeditiously promoted, that no nuisance 
would be produced, whilst 16 to 20 per cent, of the sludge 
could ^ destroyed thereby. The resulting sludge was 
dried on prepared bods. 

Curiously enough, following immediately on all this 
came the excessively hot summer of 1911, and tho aerial 
nuisance produced by the exposure of the putrid 
tank effluent— about 26,000,000 gallons per day — 
during treatment, was so great and so extensive that 
it became ahsolutely necessary to change the process. 
Tho great sewer and Dortmund tanks were sterilised by 
bleacliing powder, tho putrid sludge from the primary 
sedimentation tanks was pumped away, and putrefaction 
of the ‘^^owago liquid was prevented as far as possible, 
whilst digo,stiou of the sludge was started and promoted 
as much as possible. The nuisance abated immediately. 
This process has been steadily improved and extended 
since that time. 

The primary sedimentation tanks (called Roughing 
Tanks by Mr. Charles Hawksley), five in number, have 
a combined holding capacity of 6,610,160 gallons. The 
sewage requires four or five horns to pass through them 
at ordinary times and deposits most of its suspended 
solids therein. 

Anahjses 0 / Roughing Tanks effluent. 



Busiiended 

solids. 




Oxygen 

absorbed. 


Total. 

* Vola- 
tile. 

Free 

Amm. 

Alb. 

Amm. 

Cl. 

Un- 

settled. 

Settled. 

1911* 

I911t 

1912 

1913 

25-7 

7- 7 
12-7 

8- 7 

137 

4-0 

7-2 

4-0 

4 12 
3-88 
3-73 
3-53 

" 1 

16-6 

17- 2 

18- 5 
14 2 

21-74 

17-79 

14-87 

16-07 

15-66 

14-02 

10-21 

11-90 


Each roughing ’’ tank runs for from two to three 
weeks, when it is stopped, tho water overljing the slu^o 
pum^d back to the sewer outfall, and the sluice contafni^ 

« Pimped to S 

sewndary sedimentation tanks now used as digestion 
l^tenows^- ciigeation tanks are 20 in number a^ngod 

*4 Total 4,g?^ 

Digestion tanks oapaoity 7.299,180 



xmn.. B 6 . 1.1 o’fiHATOHMBBeY-ornusAnoN by^raiwoimKA o» totbio-actiok. 


piin^ sedimentation tank eiBuent passea for 

reir^Ste gallons ot sewage and used to 

regulate the dow of sewage fed to the bacteria beds. 


Balancing tank effluent. 



Suspended 

soUds. 

i 

Free 

Amm. 

Alb. 

Amm. 

Cl. 

Oxygen 

absorbed. 

Total. 

VoU- 

tile. 

Un- 

1 settled. 

Settled. 

mi* 

1912 

1918 

7-7 

7-7 

6-0 

4-0 

4*0 

8-0 

3-66 

3-97 

3-94 

•84 

•76 

■74 

10-6 

18-6 

14-7 

16 -66 
12-68 
14*96 

13-27 

9-62 

11*72 


* Last six months. 

The sludge consists of the bulk of the 
sewage less the detritus, the iaigcr solids 
Y «®reen, and the fine light matter passing 

over the tank weirs above. In considering its qualitk^ 
an analysis of faecal matter is given here for companson 

Results of analysis of faecal matter. 

Water ... ««. . 

Dry«.ud. 

The dry faecal matter contains:— 

^tter voUtile at red heat 85-70 tier cent 

Totei : • ; • ; ; ; 

A^rbs 16 per cent, of i W KMtiOa at 80^ P. in 4 hours 

its weight of oxygen 1 W l^iasolved oxygen from water in 2 days 
at 06* F. 

Bv prolonged agitation with water about 70 per cent, 
of the solid fawal matter wiU be taken up by the water 
mostly (about 60 per cent.) in colloidal solution. When 
once taken up in this way the colloidal matter separates 
again only with extreme slowness from the wat^ In 
passing It may be remarked that this furnishes a strong i 
objection to the uw of fine-mesh screens for the sowa^ 
as they break up the incoming faecal matter and cause it 
to be taken up by the liquid. For the same reason there 
IS a similar objection to the pumping of crude sewage. 

The average results of analysis of the crude sludge 
as ?ollowT^*^^^^ present conditions of manipulation we 


Water 

Dry solid matter 1 184 

The dry solid matter contains : — 

Matter volatile at red heat 

ljUtter non-volatile ditto ... i 

Total nitrogen X, 

Mal^r extracted by ether olon 

„ m 

Tlie MMnifloation equivalent of the fatty matter’ ’!!!.’ 267-8 

®pecmo gmvity of ^et Blud^rjeo^.”!*^^^ liJif* 

Ditto <Utto dry solid matter. . i-go 


«,wu,uoo to 9,000,000 or more organisms per c.o. 

dJdm,* following tesulte obtained from a 

,refra<jtoiy and bad lain in tae 
Question tanks for about three weeks smelling offontively 
prove very interesting 

^ Total counts 
Organisms per o.o. 

OjIatto-Peptoi^Boumoa at 20“ o Mean 24 000 

® 180,(^,000 

ofjjiuSle*^® organisms’ 10,000 
See also d and da. page 6. 

N<rt till this sludge had undergone prolonged digestion 
ana been admixed with more active sludge did itTose its 
na^eous smeU, notwithstanding great care in its manipula- 

Samples of the orudo sludge may be isolated and kept 
for months under favourable conditions fer its putre- 
faction, and yet will undergo only trifling loss of weight. 

Method of calculating the loss of weight of the digested 
slu^e.-^lt may be as well at this point to indicate the 
method by which the loss in weight of the digested sludge 
18 calculated. 


Letx 
y ' 


Xjs 

yi* 


sthe 


ditto 

ditto 


ditto 


of w;ater in the ortginol undigested sludge, 
vomile matter in this sludge dried at 

water in the sludge after digestion, 
volatile matter In the digested sludge 
dried at 105“ C.--110* C. 
loss in weight due to digestion of the 
onginal dried sludge. 


Then ^ 

100— L ^ 


and 


From this wo get ^ 100 (y — ^yi) 


lOOy— 100L= lOOy— Ly i 
L= 


also 


lOO-y, 

XX 100 

100--I^(100—x) 

100 


F(»r instance a sludge containing 85 per cent, water, 
and 60 per cent, volatile matter in the dry solids, umJer- 
goes digestion, and the dry digested residue is found to 
contain 40 per cent, organic matter. Then the loss 


_100 (60—40) 
100—40 


100x20 


=33| per cent. 


The crude sludge is a foul smelling, viscous mass, diri 
grey to brown or black in colour and highly colloidal. 

m sewage Uquor which has carried the above slui 
to the outfaU receives large consignments of trade effluen 
mimical to bacterial fife. For instance the followin 
results show this : — 



Approx, dry 
weather 
flow. 

Aerobic 
organisms 
per 0 . 0 . 

Anaerobic 
organisms 
per 0 . 0 . 

Saltiey crude sewage 
Baa omda sewage .. 
Hqoktoy omde sewage 
Aston crude sewage.. 

galb. 

1 , 7^,000 

11 , 000,000 

7 , 000,000 

6 , 260,000 

S 7 b ,000 

870.000 ^ 
m.ooo 

468.000 

152.000 

160.000 
1,000 

81,500 


and the water content 

85x100 85x100 

100—331 100— 85 lOO-^ 

100 

85x100 

95 

3re89-5 per cent, water. 

The rate of disappearance of the organic matter in the 
sludge, of its nauseous odour, and colloidal character 
varies ^atly, depending largdy on the conditions to 
which the sludge is subjected. For instance sludge buried 
In large masses in waterlogged ground has been observed 
by the author to lemain almost unaltered lor yeaza. The 
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following table gives the fate ol sludge under different 
conditions : — 


mass of sludge began to putrefy the action was slow at 
first, then very vigorous, and after a time the action 


Descriptiou. 


(a) Faecal matter + water standinK 7i voars 

(bil Crude uewane Hampled 0th May, 1913 

(bj) Analysed (bi) six months later [ 

(ci) Crude sludge sampled 24th May, 1013 ... . 

(Ct) Analysed (Oi) six months later 

(di) Onide sludge which “ Worked " badly and putrefied slowly 
. for 3 weeks, giving off foul odours. Hampled May 20th,i 913. 

(dj) Analysed (d,) again six mouths later 

(Cl) Hludge digesting slowly but steadily. May 29th. 19*13!! 

(62) Analysed (ci) again six weeks later 

(63) Analysed (c,) after standing six mouths 

(fi) Hludge which hud undergone digestion with double punliiin’g in 
tanks, Haltley. Hampled September 27th. 1912. 

(ft) Analysed (f,) 13 montiis later 

(g) Hludge which liad digested about live years In iwttoni ‘of* deep 

lagoon. 

(h) Sludge whieli had boon put through the existing i)n)ce88 at 

Haltley and had digested seven or eight weeks. 


Vol. 

matter in 
dry sludge. 


per («ut. 
8M 
60'4 
66*3 

59-0 

54-4 

54-7 

52«9 

52*6 

fil-8 

41-7 

42*2 

39-3 

41*0 

48-7 


Eemarka. 


Sludge still brown and emitting HtS. 

Itepresents 9*4 per cent, destroyed. Sludge slimy and 
smelling of indol. 

^P^^s ente^l cent, destroyed. Sample still grey, 

Bacteriological analysis given above. 

Sample dark but still foul. 

Partially digest^. 

Partially digested. 

Nearly 28 ner cent, of sludge destroyed 

lime in tanks six weeks. Nearly 28 per cent, destroyed. 

Represents 31 per cent, destroyed. 

Hludge about quite “ worked out.” 

Perhaps 20 per cent, of original sludge destroyed. 

Hamplo black and had lost its nauseous odour. 
(Bacteriological Analysis below). 


The first s<4 of experimontH on the di;?estion of sludge 
liquor were started in October, 
1910, and included the p^ing of varying amounts of 
water through the digestion tank.s for the purpose of 
washing away the products of digestion as they are form<‘d. 
n thnuigh the tanks of alxiut 2,000 galls. p<«r hour 

effluent was as foUows 

I he efflueui watt^r was black, foul and opaque containing 
much sediment and colloidal matter 


Suspended solids— 

Total 

Parts per 100,000. 

^ , Volatile at red heat . . TY Ji 

Houa colloids (precipitated by Fowler's 
^ ^ and weighed)— 

Total .... 

process 

Volatile at red heat . ' ’ ‘ 00 c 

.rrw and saline ammonia 

Albuminoid ammonia . 

8-76 

umorino 

uxygon absorbed in 4 hours at 80*’ F 

Uusettlod llauor. . 

Settled liquor 

20-34 

Soluble colloids . 


_ Soluble non-colloids . oTA 

urgaiiic tntrogon— 

In settloil sample 


In soluble colloids 



There arc sci ious objections in practice to the jmssage of 
water through the sludge in this manner. Experimerts 
wm made or similar lines in Jum. and July of this year 
jlOld) and numerous ob.scrvations mode both in the 
laboratory and on the large scale as to the effect of washinfi 
Blu^c m Uuj way. The balance ol ovidonoo indicted 
tl»t the washing aaaiatcd the digestion to some extont 
"> small as compand 

1 ' "tsiW in the treatment of the 

wwhwator'’™ ‘ho 

Numerous estimations were made of the ammonia 

being taken 

a« an index . Great variation was observed, but although 
WW^the sludge worked quite vigorously notwito- 
OJe crude sludge to bo dealt with at the Saltlev 

rAe‘a™C;2i®2 and conS 

on the 86-fi per cent, water with an averavo 

demity of 1-047 at 60* F. This means 3,833 tons of wet 

graloty**^*^ of 1*60 specific 

The whole of this huge mass of filth was treated bv the 
prooess of destractive digestion about to bo described 

The*^S>^daJ?^siS'^^* ®r5 results! 

^ Seoondapr Sedimentary Tanks refeiiod to eariier 

inth a capacity of about 40,000 cube yards, wore usedfOT 

this purpOBO. It had often been observed ^t^n a 


slowed off. If now the putrid mass be vigorously shaken 
or disturlwd (as by shakuig a sample in the laboratory or 
by pumping on the largo scale) the sludge will begin to 
“ work with renewed vigour, and the process is thereby 
much expedited. This fact was taken advantage of in 
practice. 

The sludge digestion operations . — ^As the crude sludge 
was pumped over from the sedimentation tanks to the 
dige,sl.ion tanks, a portion of the well rotted sludge was 
drawn from an adjoining tank by another pump and forced 
into the delivery main along with the crude sludge. In 
way the relatively sterile crude sludge was inoculated. 
The best mixture was found to be 1 of ripe sludge to 4 of 
crude .sludge. After a couple of days the mass of sludge 
began to “ work ” vigorou.sly, and after a fortnight the 
action began to slow down. A portion was then with- 
OTai^ and pumped over into a second set of tanks when 
further vigorous working ensued. It was always neces- 
sary to leave a modicum of rotting sludge in each of the 
tanks when slu^e was withdrawn, and the larger the 
bulk of this residue in proportion to the incoming fresh 
sludge the bettor. 

It is estimated that this second pumping of the sludge 
lessens the time of maturing by five or six weeks, being 
equivalent to an extra tank capacity of 30,000 cube yards 
or nioie. Economically therefore the double pumping 

The results obtained in 1912 were as follows : — 


Sludge pumped from Primary 

Digestion Tanks 

Sludge pumped from Solid- 
ary Digestion Tanks .... 

The corresponding 

Primary Digestion tanks .. 
Secondary Digestion Tanks 


Water in 
sludge. 

Volatile 
matter 
in dry 
sludge. 

Original 

sludge 

destroyed. 

per cent. 

per cent. 

per cent. 

80-3 

45-8 

23 

87-8 

42-4 

27 

figures for 

1913 are 




50-0 

16 

85-0 

48-0 . 

21 


Biuuge lOTOi nmogen 2*47%. 

Note.— Much water was to the sewer from the rot ting 

The resulting sludge from the above process is pumped 
on KO drying plots. An area of 0 ^ 

ttrA has been laid out for this purpose. The plots 

eartherh^nv’SlT f of an acre in site, and an 
earthen bank 2 ft. high w erected round the plot. Drains 
consisting of 4 m. agricultural drain pipes are laid a few 
inches m the ground at 9 feet apart and covered with ashes 
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The whole floor of the bed is then covered with aehee to e 
depth of 3 to 6 in., and the bed ie ready for use. 

The plot is filled with sludge to a depth of 18 in., and the 
sludge IS then allowed to di^. SometWg like 60 per cent, 
of the water escapes by the drains and is pumped back 
to the sewer. In moderate weather perhaps 30 per cent, 
disappears by evaporation, though t]^ latter varies con- 
siderably. tune required for the drying process 

varies &om three weeks to several months, depending 
on the condition of the sludge and on the weather. When 
dry the sludge is lifted into wagons and carried as a hard 
innocuous mass to the tip. 

Attempts have been made to use the dried sludge as a 
fuel. The author has found it to burn fiercely when once 
started with a good draught, and a good ohnker may be 
obtained. But as a means ci steam raising the enormous 
ash (nearly 60 per cent, of the solids) tends to flux and 
adhere to the furnace bars, and this together with the 
moisture militates against its use for this purpose. Two 
estimations have been made of the calorific value as 
follows : — 

Calorific value of sludge 
dried at 212^’ F. 

Sample No. 1 .... 4808 B.T.U. H. Silvester, B.8o. 

„ • No. 2 ... . 4120 B.T.U. W. B. Davidson, M.A., Ph.D. 

Average 4507 B.T.U. 

One lb. of the dry material will evaporate about 5 lb. 
water theoretically, but when burnt in house refuse 
destructor on large scale it has been found that 1 lb. dry 
•sludge as lifted from the Drying Bods will evaporate 1 lb. 
water. 

Discussion of the merits of the above Digestion Process . — 
It i.s evident from the results given above that the des- 
truction of organic matter in the sludge is at first very 
rapid. The rate of destruction also diminishes rapidly, 
and the limiting value seems to bo reached when about 
30 per cent, of the original sludge has disappeared. It is 
quite remarkable that Birmingham sludge which has 
undergone exhaustive digestion for vbry prolonged periods, 
even for several years, has still an organic content of about 
40 per cent. This represents a destruction of about 30 per 
cent, of the original sludge. After a time then the change 
in the sludge becomes excessively slow. Hero the limit can 
be reached in seven or eight weeks, but the resulting sludge 
is still colloidal in character and does not dry rapidly. 
Tho time required to produce a non-coUoidal sludge is 
about throe months, so that tho last half of the time is 
occupied chiefly with a physical change in the sludge. 
When this change is complete the sludge separates from uie 
sludge -liquor, which latter becomes translucent whilst the 
sliidgo loses its adhesive properties. 

The bacteriological analysis of a sample of sludge which 
had undergone active digestion under the above process 
for seven to eight weeks gave the following results ; — 



Total counts. 


Aerobic. 

AnsBiobio. ^ 

a.P.B. at 20“ C 

A.P.B. at87®C 

doll group 

Proteus group 

Denitriflen 

Fat splitting organisms 

Cellulose organisms 

per c.o. 

62,000,000 

5,000,000 

60,000 

100.000 at least 

100.000 at least 
100,000 at least 

50,000 

per c.o. 
IVOO.OOO 
8,000,000 


-About 20% of the orUi^nal sludge had been deetroyed. 

The large glancing Tank referred to in this Paper 
arrests a portion of the residual suspended solids and also 
a tMkrt of the solid matter in coUoidal solution, held in the 
effluent from the Primary Bedimentaticm or Boughing 
Tanks. This matter so arrested slowly aooumulatea on 
the floor <df this enormous basin, and the tank is oleimed 
out every two to three months. The slux^e derived thete- 
from is a very uniform, finely divided, mobile, black mass. 


which is q^uite inoffensive, hating a slight tar-Uke odour. 
On analysis the following results were obtained ; — 

Far osat 

Solid matter (dried at ld6* C.) 10^ 

The dry solids contained ; — 

Per oent 

Matter volatile at red heat 55*4 

Matter non-volatile ditto 44^ 

Fatty matter, etc., extractable by ether 21 <9 

About 10^000 to 12,000 cube yards of the above sludge 
are produced per annum. 

It was anticipated from the experience and considera- 
tions outlined earlier in the Paper, that this sludge would 
be biologically active. This was actually found to be the 
case, and the sludge was drawn upon to inoculate the crude 
sludge being fed to the Digestion Tanks. The digestive 
process received thereby a considerable impetus ; and the 
thick coat or scum which had accumulated on these tanks 
during months or even years of work was rapidly dissipated 
after inoculation in tms way. Advantage is now taken 
of the quahties of this sludge, and it is incorporated with 
the crude sludge aus a matter of routine when a charge is 
removed from the Balancing Tank. 

The Cost of the Process. The figures for costs were 
taken over as lengthy a period as possible in order to get 
the aggregate and avera^ cost in a reliable manner. 

(1) Cost of Tankage, Digestion and Pumping to Drying 
Beds : — 


Wages 

Coal 

Stores aud materials. 

JBspairs, etc 

Water charges 


£ B. d. 
1,622 10 0 
710 6 0 
00 0 0 
22 10 0 
75 5 0 


Total £2,420 10 0 


Volume of sludge dealt with over this period 260,000 c, yds. 
Approximate cost per c. yd. of wet sludge, 2|d.. 

(2) Cost of Drying Sludge, Lifting and -jarryine, to Tip : — 

£ s. d. 

28,616 c. yds. of dry sludge 090 17 7 

Cost per c. yd. of dry sludge 8*8 

Ditto 


dry sludge 
wet slud^ 


(3) Hence adding 1 and 2 together w© get : — 

Total cost per cube yd. of wet sludge, 86*6 % water 4*7 pence. 

Total cost per ton of wet sludge, 86*6 % water . . 6*8 pence. 

In comparing this cost with that of other processes, 
account must 1^ tak m of the percentage of water in the 
sludges treated. Especial care is paid to the method of 
manipulation of tho Preliminary Sedimentation (Rough- 
ing) Tanks to ensure the reduction of the water in th«^ crude 
sludge to a minimum. Tho result is a fresh sludge of 
exceptional density, containing on the average 86*6 per 
oent. water. Until recent years the figure for the water 
content of the fresh sludge was between ^ and 96 per cent., 
and if tho present sludge were allowed to contain sav 90 
per oent. water, then tho volume of the sludge to be dealt 
with would be increased by one-tbird. Under these con- 
ditions the aggregate cost would bo appreciably increased, 
but the cost per cubic yard would appear rathw less than 
the figure given above (see table below). Caution must 
be exerois^, therefore, in making compiurisons of this 
kind, and a fairer figuro for comparison is the cost per 
million gaUoos treated or per capita of population. 

s. d. 

Cost of the above process per mlUloii gsUons of sewage. . 9 6 
Ditto jMf capiia of populallon per annum 
Tbs dry weather sewage flow Is olose upon 80.000,000 gallons 
per day, and the population dose upon 1,000,000 souls. 

The figures for erst given by the Royal Commission on 
Sewage Disposal are as follows : — 

Per ton of wet dudge 
ooatahiing 90 % water, 
pence. 

Bea disposal '41-4-9 

Trsnehl^ in soli ....... f 4r— 7 

W S3g»4<J^) 
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In conneotion with the very ingenious process of sludge 
digestion adopted in Essen, Germany, and which has 
been applied and perfected by Dr. K. Imhof! at various 
works m Essen, and other towns under the administration 
of the Emsoheigenossenschaft, the author wishes to remark 
that whereas the Imhoff Tank deals admirably with the 
sludge derived from normal flows up to three times the 
dry weather flow, it does not appear to lend itself to the 
treatment of slndgo from storm wat(‘r. In August last 
the author was very interested to see when on a visit to 
Dr. Imhofl at Essen that tanks W(‘re being constructed 
for the treatment of storm water sludge on similar lines 
to those worked out at Birmingham and described above. 

This Paper is brought forward to furnish a record of 
work done in an attempt to solve this ti-oublesome problem 
in a largo inland town. Finality is far from reached yet 
in the disposal of the sludge, and much investigation is 
proceeding as to the possibflities of the sludge in various 
directions. 

The author wishes to thank Mr. John D. Watson, 
M.Inst.G.E., Engineer to the Birmingham Diainago Board, 
for allowing this information to be brought forward, and 
Mr. Arthur Bryan, Chief Assistant Engineer, for much 
valuable help in preparing some of the statistics. Dr. 
Gilbert J. Fowler, of Manchester, has kindly helped by 
making some of the bacteriological examinations. The 
author also wishes to mention the work done by Mr. 
D. L. Black, Superintendent of Works, who has very ably 
carried out the owrations connected with the tankage 
and digestion of the sludge, and has often h(*lped with 
valuable piactical suggestions. 

Discussion. 

Mr. G. F. Bartrip enquired if the dried sludge had any 
manurial value. He liolievod that similar dried sludge 
formed a component nart of some fertilisors. Were the 
recent proposals for tno liberation of the fatty acids of 
any real value ? 

Mr. H. Silvester said that when contact beds 
were first introduced it was stated that they were 
capable of dealing with the suspended matter in spite 
of the fact that much of this was inorganic, and this 
was soon found to be impossiblo. Destructive distillation 
of the pressed sludge was advocated before the Society 
some years ago, but the profit shown on that occasion 
could not bo realised with ordinary sewage sludge. 

The great value of the paper before them resulted from 
the large scale of the operations, and the length of time over 
which the observations had been made. The figures for 
suspended matter in the tank efiluent were higner than 
what ho had generally foimd in the effluent from the 
septic tank of a local sewage works. There was, however, 
an abnormal amount of trade waste in that sewage, and 
the comparative absence of colloidal matter possibly 
accounted for their more complete removal. He should 
bo glad to know the author’s explanation of the further 
digestion that resulted from pumping, and also if there 
was a considerable amount of fatty matter present in 
the finished sludge, and whether the quantity was worth 
attempting to recover. 

As regards the utilisation of the sludge os a fuel, apart 
from its low oalorifio value, ho should expect the very 
fusible clinker of which there was a considerable amount 
and which would prevent anything like complete com- 
bustion, to operate against it. Had the author any 
experienoo on this point ? 

Dr. W. B. Davidson said ho was of opinion that the 
sludge, if it were dried— and did not contain more than 
from 5 per cent, to 10 per cent, of moisture — might be 
of some value in the manufacture of producer gas. It 
might be mixed with good coke because the nitrogen 
content was rather higher than ordinary coal The 
question of ash was not a great objection with boilers of 
large oaMcity, as fuels with 30 per cent, of ash could be 
usM. He would like to give the sludge a trial. If the 
omt of carriage were high, ho doubted whether it would pay. 

The Chairman (Mr. H. T. Pinnook) stated tl^t he had 
tried the experiment of using dried sludge for making 
producer gas. It came from Bradford, and made an 
excellent ammonia recovery and rich gas, but difficulty 


was experienced owing to the large amount of ash, and the 
offensive smell resulting, when used in an open producer. 
He thought the sludge, however, might be used in a 
properly constructed producer. 

klr. Wm. Clifobd said it was no small achievement 
to convert the whole of the sludge deposited at Saltley 
into a comparatively inodorous material and incidentally 
to reduce the bulk very considerably, even though the 
final dumping of the residue at a tip left something to bo 
desired. The difficulties of dealing with large volumes 
of sludge in such a way as not to cause a nuisance raised 
the question of the advisability of draining the sewage 
of largo inland populous areas to one outfall works. Des- 
truction, whether by digestion or otherwise, was a last resort 
against nuisance and practically admitted failure to find 
a means for the utilisation of the sludge. 

On the question of costs, one would like to know more 
fully what was included in the figures given, and how that 
amount was equivalent to 1 j-d. per capita. Did the amount 
include interest and sinking fund on all or any of the 
capital expenditure involved in the process of sludge 
disposal ? Had any allowance been made for maintenance 
and repairs charts on tank and plant t Was any 
part of the estaWishment charges allocated to sludge 
disposal ? The present i>rocess was the latest of a series 
which had their day and no doubt loft a residue in the 
form of interest and sinking funds on scraped plant and 
depreciated lands. Was anything taken of these charges ? 
In short,* where did the charges l^gin and where did they 
end ? 

Mr. O’Shaughnessy, replying, said that sewage sludge 
was a very slow acting manure and as against modern 
fertilisers was little favoured by farmers. The cost of 
transit even, deterred farmers from using it and the 
managers of small works were considered fortunate if 
they could rid of their sewage sludge to farmers in 
their immediate neighbourhood. In certain exceptional 
in.‘^tanco8 it was possible to get a small fee of 6d. or 
Is. per ton for the dried or pressed sludge. Innumerable 
attempts had been made to convert sewage sludge into 
a marketable manure, but notwithstanding repeated 
failures the problem was being actively investigated by 
various workers. The matter had received some attention 
from the Royal Commission on Sewage Disposal, and 
in their Fifth Report in 1906 they give the results of 
experiments and field trials by various experts on the 
manurial value of manures prepared with sewage sludge 
as a base. These results wore not very encouraging. 

Several investigators now claimed that they had 
evolved processes which wore capable of yielding a hand- 
some profit, and further experience of these would bo 
awaited with interest. 

With resjiect to the recovery of fatty acids from sludge. 
Dr. Grossmann, of Manchester, stated that he was doing 
this profitably at Oldham. 

Mr. Silvester asked for the explanation of the increased 
activity resulting from the second pumping of the putre- 
jMng sludge. The bulk of the solid matter in the sludge 
fbll after a time to the bottom of the tank, and the 
author’s theory was that the products of putrefaction 
accumulated in the vicinity of the solids and tended to stop 
the action. Also digestion did not take place uniformly, 
and when the putrid sludge was pumped over into another 
tank, the whole mass was well mixed thereby and the 
organisms were again capable of acting vigorously. 

It was true, as Mr. Silvester observed, that the fusi- 
bility of the clinker from the burning of sewage sludge, 
presented a serious difficulty in the way of the use of we 
sludge as a fuel The fatty matter in the digested sludge 
was about 14 per cent, and the question of its use was 
under investigation. 

The author was pleased to hear Dr. Davidson^s opti- 
mistic omnion on the sludge as a source of producer gas, 
and Mr. PinnocFs leeults were in accord with that opinion. 

The Birmingham Drainage Board Authorities would no 
doubt be pleased to let Dr. Davidson have some of the 
sludge for experimental purposes. 
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With respect to Mr. Qifiord*s observatioiis he miffht 
say that whilst it was true that some of the valuable 
consiitaeuts of the sludge were destroyed by this process, 
the analysis of the jSnal product showM that a little over 
one-third of the fatty matter and about one-fourth of the 
nitrogen were lost, ‘lie phosphoric acid would be very 
little altered. It was therefore far from the fact to say 
that the digested sludw resulting from the process was 
useless. In view of the possibilities of this sludge and 
the large amount of promising investigation going on 
just now he (the author) considered it a verv desirable 
thing to accumulate the sludge on a tip. Tnis process 
made such storage possible by eliminating the nauseous 
character of the sludge. 

The meiits of small versus large outfall works were 
chiefly engineering and flnancial ones, which usually told 
in favour of the large installation. 

The means for utilising the sludge had yet to be worked 
out, and if the claims of the inventors of some recent 
processes were realised whejti tried on a large scale, then 
this means would be very shortly at hand. In the mean- 
time the processes like the one described in this paper 
relieved the community of a serious nuisance. 

The difficulty in connection with the manurial value 
of sludge was exemplified by the small proportion of the 
nitrogcno\i8 matter destroyed by the above process. This 
provided independent evidence of the extreme slowrioss 
with which the nitrogen became available for the nourish- 
ment of plant life. 

As to the (’ost of the process, the costs given above were 
working costs, and included maintenance and repairs 
of working parts of machinery. From a mechanical point 
of view the process was simple and the wear and tear very 
small. The interest on capital and sinking fund charges 
wore ui this case very intricate, and so involved that it 
was almost impossible to assess them accurately. Their 
net contribution to the figure for cost was however probably 
sjiiaU. 


NOTE ON GRU-GRU OIL. 

BY A. W. KNAPP, B.80., F.l.C. 

Gru-gru is the Trinidad name for Acrocomia sclerocdrpa. 
1 saw trees of the same species (Acrocomia lasiosj^cUha) in 
(arenada, and they are said to grow in many i>art8 of 
tS. America. They will grow in the poorest of soils. The 
trunk has at intervals circles of sharp spines, so that it is 
almost impossible to climb. Tho tree belongs to the same 
tribe as the coconut palm — tho leaflets are thinner and the 
trunk is generally swollen in tho middle. The leaves are 
said to yield a very delicate fibre. The fruits are oblate 
spheroid in shape, about tho size of a largo plum, and dark 
green in colour. The skii* is very tough, but if tho fruits 
are allowed to fall to tho ground this rots off leaving the 
nuts behind, the kernels remaining sweet. The shell of 
the jiut is about ^-inch thick and Imrd, the kernel (|-inch 
acrass) has the appearance and flavour of coconut, but is 
tougher and more transparent. 

Fruit ; length 1^ inch, breadth If inch, weight ^ 
grammes. 


obtained from the kemeb by pressing them when hot, g^ve 
the following figures : — 




Insoluble 


Oil. 

fatty adds. 

Colour 

Very pale 

White 

Odour 

yellow 

Like coconut 

like coconut 

oil 

fatty adds 

Taste 

Ditto 

Ditto 

8p. gr. (90** 0. water at 15*5” C.), 

Melting point 

Titer 

0-861 
26-0“ 0. 

0*888 
24-0” 0. 
28-05” C. 

Iodine value (Wijs) 

liefraction at 40” C 

Baponifleation value 

10-4 

S6-95 

243-5 

20-3 

19*7 

Helchert-Sleissl value 

7-2 


Polenske value 

18-9 


Shrewsbury and Knapp 

168-0 

261-9 

Neutralisation value 

— 1 

Mean molecular w-eight 

— 

214 

Free fatty adds (as oleic) 

0*62% 



From the above properties I conclude that this is 
same oil os Mocaya oil of Paraguay and the oil from the 
maccasuba palm of Surinam (see Le Nigri and Fabm, 
Chem. Rev., 1897, 82 ; and Sack “ Inspectie van den 
Landbouw in West Indie,” Bulletin 5, 1906). 

It is evident both from the organoleptic and analytical 
tests that the oil is very similar to coconut and |>alm- 
kemel oils, so that it consists chiefly of laum and myriatin. 
It contains about 12 per cent, more olein than coconut 
oil, and hence should have about tho same value as palm- 
kcmel oil. 

Tho soap produced from this oil is almost white and has 
excellent lathering properties, and the “stearine” from 
the oil would make a good edible fat. 

It is not at present cultivated in the West Indies, and 
hence, although widely distributed is only thinly scatte^ed^ 
so that the gathering of sufficiently large quantities presonte 
considerable difficulty. Fuither, tho nuts are very hard« 
The shells when cracked are heavy enough to be separated 
from the kernels by immersion in brine. Iiost June, as 
an experiment, copra was prepared from gru-gru nuts m 
St. Vixicont. 

In conclusion I wish to thank Mr. S. B. Phillips for h^s 
assistance. 

Disovsbion. 

Mr. SiLVBSTEB asked if the author had any knowledge 
of gru-gru jil being used, for oocoanut oil, in the manu- 
facture of margarine. 

Mr. Knatp replied that he was not aware that such a 
practice was followed, though there was no reason why it 
should uot bo pursued. 


Newcastle Section. 


^ cent. 

Pericarp 69-78 

Shell 81-80 

Kernel 8-07 


Meeting held at Armstrong College on Wednesday, December 
KMA, 1913. 


KXHX) 


ether extracts 2-44 per cent, from the pulp of the 
pericarp. The kernel contains ; — 


I>t (pottoleum ether extract) 

Water 

Albuminoids 

Fibre and unestlmat^ ! !!!!'.! 


Per cent. 
40*18 
8-14 
18-70 
29K)8 


KB. T. W. LOVIBOITD IN THH OEAIB. 


THE SOLUBIUTY OF MINERAL PHOSPHATES IN 
CIT^ ACID. 

BY O. S. BOBBBTSOir, B.9a 


100-00 


One tree 1 examined had on it 9 large bunoliea« each 
bimch containing about 400 fruits, that is, in aU 8,600. 
The kernels were ooUeotad in Mar^ The oil, which was 


Quite recently artificial manure manufacturers have 
aoed on the nuorket large quantities of mineral rook 
lOfphates as a suitable phosphatic rnsnm^, These 


Qineral 

tne^ 


», in spite of the fact that they are very 
■ itfysoM]einSp«rtieiit.citele 
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*cid.* Tlov wore therefore assumed to be of little use 
e.s an availaple manure compared with basic slag and bone 
meal, In which 80 to 96 per cent, of the phosphates are 
soluble in 2 per cent, citric acid. 

With the object of testing mineral phosphates a series of 
ex))eriments were laid down at Cockle Park, the results of 
which are given in the following tables : — 


Table I.* 


Upper Brick Field. 


pl(.bH 

1 /20th 
acre. 

Three years* ley. 

Average 
yield of 
liay for 

3 years, 
per acre. 

1 . 

1 

I 

cwt. 

10-85 cwt. i)f basic hIhr, 35-89 % phosphate 


of lime, 9.5 ‘lo citric soluble 

38] 


j 9-1 cwt. basic slaK, 42-7% phosphate of 


1 lime, 7.5% citric aolublo 

39] 

3. 

9-76 cwt. basic slaR, 39-97% phosphat-c of 


lime, 88-fi % citric soluble 

8-6 cwt. inme meni, 40-647o phosphate of 
lime, mostly citric soluble, and also 

39] 

!>. 

0. 

contained 4-78% nitroKen 

6-0 cwt. Tunisian phosrihate, .59-J)9% 

4(1] 

7. 

jiliosphate of lime, trace citric soluble . 

37] 

No ilressing 

33] 

8. 

10-6 cwt, Belgian ro(“k phosphate (cal- 
cined) 37-107o phosiihate of lime, trace 


citric soluble 

40] 


* See (Juide to Cockle Park for 1913, page 39, also Guido for 1914- 


Table II.* 


Tower Hill Field. 


J»lot« 
1 /2()l,h 
acre. 


Three years’ ley, 


0'5 cwt. basic slag, 41*3% phosphate of 

lime, 897,', citric soluble 

19-7 rwt. basic slag. 19-82 % phosphate of 

Ihuft, 067^, citric soluble 

8-5 cwt, bone meal, 40-0 17o phosphate of 
lime, mostly citric sulublo, also con- 
tained 4-787o nitrogen 

No dressing 


8-6 cwt. Tunisian rock pliosphato (ground) 
49-3% phosphate of lime, trace citric 

soluble 

8-2^cwt. Helgiuu rock phosphate (ground) 
4<-27o phosphate of lime, trace citric 

soluble 

lfi'2.') cwt- Jtejgian rock phosphate (cal- 
cined 1, 24";, jihosphate of lime, trace 

cit ric soluble 

4-12 cwt. Hclglfin rock )iiu>sphato (ground) 
47-2% phosphate of lime, and 6-5 
cwt, superiihosphate, -29-9% soluble 
phosphate of lime 


Average 
yield of 
hay for 
2 years 
per acre. 


cwt. 

41f 

44] 


38] 

38 


42] 

42] 

44] 

4ui 


• See Guide to Cockle Park for 1918, page 40. Also Guide for 1914 


The cost of a unit of phoH])hato in rock phosphates is 
whilst in basic slag it is about Is. 4d. It 
inll therefore bt» readily undorstocMl that the use of rock 
phos^tes might jirovo of considerable economical 
imjMrtance. 

With the object of findmg a Hati.sfactory explanation of 
the successful results obtained by the use of rock phos- 
phates, the following short investigation was carried 
out. 

At the commencement of the uivostigation a Belgian 
rock phMj^te and a calcined Belgian rook phosphate 
were submitted to two consecutive extractions with 2 per 
Mnt. oitnc ftcid. The Belgian phosphate showed three 
times M much pm^phate soluble in the second extraction 
as in tim fiwt, while the calcined sample showed ten times 
as much soluble in the second as in the first extract. 



These results led to five oonsecutive extroettons being 
made of each of four rock phosphates. The results of 
the.se extractions are given in the following table ; — 

Table HI. 


Belgian Bock Phosphate. 


Extraction. 

P*0, 

Ca,P,Oa 

CaO 

Ist 

1-58 

3-46 

18-84 

2nd 

4-81 

10-49 

10-80 

3rd 

4-81 

10-49 

9-02 

4th 

4-80 

9-39 

7*73 

6th 

3-20 

6-98 

— 

Total for .5 extractions 

18-70 

40-80 

41-39 

j Actual totals 

21-24 

46-36 

40-28 

Calcined Belgian Bock Pkoaphale. 

Extraction. 

P«0* 

1 Ca,r,0, 

CaO 

iBt 

•40 

•86 

47-63 

2nd 

3-76 

8-21 

8-01 

3rd 

3-72 

8-12 

5-82 

4tli 

1-96 

4-28 

8-32 

5th 

0-70 

1-53 

1-13 

Total for 6 extractions 

10-64 

23-00 

65-91 

Actual totals 

IMO 

24-34 

67-50 

Tunisian Phosphate. 

Extraction. 

p 

Ca,PaOa 

CaO 

Ist 

3-86 

8-44 

17-23 

2ud 

7-72 

16-88 

12-64 

3rd 

5-78 

12-62 

9-42 

4th 

3-86 

8-44 

6-00 

5tli 

1-48 

3-25 

2-24 

Total for 6 extractions .... 

22-70 

49-63 

47-43 

Actual totals 

22-61 

49-46 

46-50 

Calcined Tunisian Phosphate.. 

Extraction. j 

P»05 1 

CaaPaO, 

1 

CaO 

Ist i 

1-22 

2-65 

10-96 

2nd ! 

4-90 

10-68 

9-05 

Srd 1 

4-26 

0-28 

6-48 

4th 1 

4-12 

8-99 

5-84 

6th 1 

816 

6-90 

4*42 

Total for 5 extractions { 

17-65 

38-50 

46-76 

Actual totals j 

24-29 

68-01 

66-79 


In the case of the calcined Belgian phosphate it is 
probable that the large amoimt of free lime present did 
By neutralising the citric acid interfere with the solubility 
of the phosphates in the first extract. These results 
undoubtedly show that these rock phosphates are com- 
pletely soluble in citric acid, if enough citric acid is used, 
and enough time is spent in the extraction. Further, if 
wo tako into consideration the fact that the process of 
solution in the soil rendering phosphates soluble is a con- 
tinuous one, then the reasons why these so-called “ citric 
insoluble phosphates ” give just as good results as the high 
citric soluble slags is r^idily understood. It is worthy of 
note that the second and third extractions give the bulk 
of the phosphates soluble in citric acid, but the first 
extract contains more lime than any other extract. In 
other wjrds, the citric acid teat as commonly performed 
is a tost for lime rather than a test for phosphates. 

Conclusions . — ^This investigation demonstrates the 
worthlessness of the citric acid test as a means of judging 
the relative value to the plant of phosphatio manures. 
The original purpe^e of the citric acid test was to detect 
adulterations, against which purpose nothing is urged. 
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It is the subsequent mterpietations which hare been put 
-on this test that the author considers unreliable. 


Swmmovry of Field Experiments on Thru T ears* Ley, 


Manure. 

Number of 
experi- 
ments. 

Total 
number of 
years. 

Aven^ 
yield of 
hay per 
acre. 

SIag(200Ib.PgO5 per acre) .. 
Bono meal (200 lb. PgOs per { 
acre) { 

5 

13 

cwt. 

40-8 

2 

5 

30-7 

Mineral phosphates (200 lb. 
PgOs r)er acre) 1 

r> 

12 

41-0 

No manure 


5 

35*2 


The author wishes to express his sincere thanks to 
Mr. S. Hoare Collins for his invaluable advice and sug- 
gestions, and to Professor Gilchrist for permission to 
publish the figures in Tables 1. and II. 

ON THE DIFFERENCE BETWEEN THE 
CALCULATED AND DETERMINED CALORIFIC 
VALUES OF COAL GAS. 

BY a. WEYMAN, M.SC. 

In the course of the examination of the gas manu- 
factured at the Elswiok and Redheugh Works of the 
Newcastle and Gateshead Gas Company, some interesting 
points were observed. It was noticed that the difference 
between the calculated and actually determined calorific 
values was about 28 B.T.U. per cub. ft. for the gas manu- 
factured in the horizontal retort plants, and this difference 
— provided no great change was made in the method 
of working — was remarkably constant. When the 
vortical retort plant was started at Elswick, it was evident 
that no less than about 43 B.T.U. would have to bo added 
to the calculated value to bring it up to the determined. 
When, some months later, a tar circulation was introduced 
to keep the cross -collecting mains free from thick tar, 
the difference between the two values considerably 
decreased. The tar for the circulation, which at first 
was taken back to the wells as soon as it entered the 
largo main, was subsequently aUowed to run with the 
gas right along to the condensers. A further decrease 
in the difference between the two calorific values was 
noticed. Suspicions as to stripping of the gas by the 
tar were aroused, a.id the foUowing experiments were 
made to solve the point. 

1. A twenty cubic-foot holder was filled with gas from 
the vortical plant, mixed, and allowed to attain a constant 
lernperature. The calorific value was determined and an 
analysis made. The gas was then passed through a 
a sample of the tar at 16” C., which had been taken from 
the tar outlet beside the works’ condensers and again 
examined. From the results shown in Table No. 1 it 
is evident that the calorific value of the gas had been 
depreciated by 11*7 B.T.U. by passing through the tar. 
The tar has stripped the gas of some hydrocarbons. The 
calculated calonnc value (the constants used are takeft 
from the table in Coste’s Calorific Power of Oasu), however, 
is practically the same. One would imagine then that 


Table 1. — Qas and tar separated at 72® U. 



t 

Without 

tar. 

Tar at 
16*0. 


€al. val. gross 

detd 

Cal. val. calc. 

„ KTOsa 

'COc 

o, 

CnHm 

CO 

CH. 

559‘3 

642*5 

0*0 

0*8 

2*1 

8*6 

20*0 

58*2 

6*4 

547*6 

548*1 

0*0 

0*8 

2*2 

7*8 

20*6 

64*7 

5*0 

Note.-— In all the analyses- 
whloh were made In the 
Sodean Apparatus the OnHm 
were absorbed in bromine 
water, the CSL and Hg deter- 
mined by expioflion, and tlM 
N. by ^renoe. AU the 
cuorifle values are in gross 
B.T.U. pr. c. ft. 


i(io*o 

100*0 



w hydrooarboDB removed by the tar are such as are not 
estimated in the anal 3 ^is. In fact the olefines show a 
slight increase ; while the carbon monoxide has suffered 
to the extent of nearly 1 per cent. The methane and 
hydrogen also show a change which is more than warranted 
by experimental error. 

A ^sh series of experiments was made in which the 
tar was heated to different temperatures. It should be 
noted that the gag and tar were separated in the works 
at 72® C. and in the results given in Table 2, the calorific 
valus at 76® C. is slightly higher than the original samplb 
of gas, while below this temperature it gradually decreases 
in value. 


Table 2. — Tar and gas sepanUed at 72® 0 , 



With- 

out 

tar. 

Tar at 
60“ C. 

Tar at I 
64“ C. 

Tar at 
70“ C. 

Tar at 
76“ C. 

Cal. val. detd. gross .... 

555*6 

642*0 

544*5 

558*1 

668*8 


An additional series of experiments gave confirmatory 
results which are shown in Table 3 : — 


Table 3. — Tar and gas separated at 72® 0 . 


With- 

out 

tar. 

Tar at 
86“ C. 

Tar at Tar at 
87“ C. 02“ C. 

Tar at Tar at Tar at 
86“ C. 76“ C. 60“ C. 

Cal. val. 

detd., 




gross . 

648*6 

i 540*6 

551*1 554*7 

555-2 548*0 535*5 

Cal. val. 

calc. 




gross . 

646*7 


544-4 


CO, ... . 

0*0 


0*0 


0, 

0*4 


0-3 


CuHm . 

2*4 


2*4 


CO .... 

9*1 


8*8 


CH* ... 

29*4 


20*2 


H, 

63*1 


53*6 


N, 

5*6 


6*7 



100*0 


100-0 



In this scries the tar was gradually heated and then 
slowly cooled, the calorific value and samples for analysis 
being taken at intervals. The calculated value for the 
original gas is higher than the determined, but falls below 
as the temperatiure at which it passes through the tar is 
raised above 70® C. Considering these results as a whole 
it is quite clear that there are present in the gas some 
hydro-carbon vapours, which are not estimated in the 
analysis' and therefore, while they contribute towards 
the determined calorific value, are not included in the 
calculated figure. These hydrocarbon vapotuna, unlike the 
hydro-carbons estimated by bromine are easily removed 
by tar, in fact a state of equilibrium exists between tar, 
gas and hydro-carbon vapour, which depends on the 
temperature at which they are in contact. The higher 
the temperature, the greater will be the amount of vapour 
in the gas, and if the gas is then removed, it will of ooutse 
carry the vapour with it. Also it is evidentlv these 
vapours which make the difference between the caloulated 
and determined values, rather than any difference in 
composition of the olefines determined by absorption 
in bromine water. The variation in the difference between 
the calculated and determined values shown in connection 
with the vertical plant is clerrly due to the lower tempera- 
ture of separation of tar and gas when the tar circulation 
was introduced, with consequent reduction in the amount 
^ hydro-carbon vapour present. These considerations 
led me to find a wav of estimating these h^ro-cMbon 
vapours, and I soon round that Bunsen had distingiiished 
tetween the permanent unsaturated gases, ethylene, 
propylene, etc. (the olefines) and the vapours of volatile 
saturated hydro-carbons. Bunsen found that the vapours 
could be dissolved out in absolute alcohol, while the excess 
of alcoholic vapour could be afterwa^ removed by 
water. The estimation must be made before any treatment 
at the gbs, since bensene and other vapours, are eeluble 
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in CMikiutio soda, cuprous chloride and other reagents. 
It is necessary to have the oxygen expelled from alcohol 
and water by saturation with coal gas. 

In order to find out exactly what difference the prior 
removal of the hydro-carbon vapours would make, 1 
anal 3 rsed a sample of gas with and without removing them. 
The result is given below : — 


Table 4. 


Hydrocarbon vapours . 
COa , . . 

CiiHui 
CO ... 

CHi .. 

S;;::: 

CaJ. val 
Cal. viiJ 


RroHs det<l 
«ross caJe. 


Oraiiiary 

j Biinseu 

iiK'thod. 

method. 


i 2-0 

10 

1 0-7 

0-8 

1 0-7 

33 

2-4 

8-0 

7-0 

34-8 

31-9 

47-2 

48-0 

.•it) 

6-7 

018-0 

618-0 

597-6 

624-2 


NUe . — Hydrocarbon vaiK)ur assumed to have cal. viil. 3738 
B.T.U. i)cr c. ft ; (’..Hm, 2.301 H.T.U. per cub. ft. 


to see how a correct gas analysis can be made unless these^ 
vapours are removed beforehand. 

In order to complete the investigation, a similar series 
of experiments to those descried above were made, 
except that the hydrocarbon vapours were separated by 
moans of alcohol m the analysis. The results are ^ven in 
Table 5 and need little explanation, though it might be 
remarked that the gas passed through tar at 60° C. has 
a greater calorific value than the original gas, which was 
not so in the former case till the tar reached a temperature 
of over 70° C. This is of course because the tar and gas 
wore separated in the works at a lower temperature in the 
latter case. 


Table 6. — Tar and gas separated at 52° G. 



Without 

tar. 

Tar at 
15’ C. 

Tar at 
60“ C. 

Cal. val. gross detd 

532-3 1 

i 523-3 

542-2 

Hydrocarbon vaix)ur8 

1-3 

1 0-5 

1-6 

COj 

0-1 

0-1 

0-1 

0* 

0-2 

0-2 

0-2 

CiiHin . 

2-4 

2-4 

2-4 


The result is intero.stiug as showing that the 2 per cent, 
of hydrocarbon vapours unless j)roviously removed 
contributes to the amount of gas absorbed in the various 
reagents and is left in sufficient quantity to materially 
affect the determination of the molhane and hydrogen. 
The olefines show a decn^aso of one per cent, which is 
partly to bo attributed to the bromine removing some 
of the vapour, while the caustic soda used to remove the 
excess of bromine va})Our adds to the effect; and also to 
some absorption of ethylene in the alcohol The carbon- 
monoxide is affected to a similar extent. The vapour 
which luvs survived the absorbents in the first case is 
much riclwir in carbon than methane and this throws 
the calculation of the hydrogen out. 

The apparent discrepancies shown in the analysis 
of gas passofl through tar described above are evidently 
the result of varying amounts of the hydrocarbon vapours, 
so that instead of carbon monoxide being apparently 
dissolved by passing gas through tar it is merely duo to 
abstrac^tion of hydrocarbon vajiour by the tar, A paper 
published in the Journal of the American Chemical Society 
for 1908 by Dennis and M*Carthy recommends the use of 
an ammoniacal solution of nick<d cyanide for estimating 
benzene in coal gas. The solution, however, has to bo used 
after the absorption by caustic soda, leaviim the latter 
free to absorb any hydrocarbon vapours. The solution 
also does not absorb homologues of benzene. 

It seems a great ])ity that modern authors seem to have 
overlooked the presence of these vapours. In fact in one 
book publi.shod in 1911 dealing with the subject, one finds 
benzene classed with the unsaturatod hydrocarbons and 
assumed to be absorbed by bromine. Benzene, of course, 
is a saturated compound (the aromatic compounds 
oorres^nding to ethylene, and acetylene, are cinnameuo 
and phenyl-acetylone) which is ojdy very slightly attacked 
by OTomine under specific conditions. Moreover, there is 
as Bunsen and others have pointed out, a groat physical 
distinction between the hydrocarbon vapours and the 
permanent gases, ethylene, propylene, etc., and for 
that reason it is most desirable to estimate them separately. 
The gas-manawr, for example, need not trouble about the 
olefines once tnev are formed, but the utmost care must 
be taken if the hydrocarbon vapours are not to be lost 
in the purification. On the other hand it is difficult 


Summary. It has been shown above that serious 
errors may be introduced into an anal 3 rsis of coal gas if 
the hydrocarbon vapours are not first removed. Alcohol 
may be used for this purpose and distinction is then made 
between these vapours, and the olefine gases subsequently 
absorbed by bromine. A smaU amount of ethylene is 
absorbed by the alcohol. Unless an allowance is made 
for those vapours, of which the chief constituent is benzene, 
the calculated calorific value is likely to differ very 
considerably from the determined value. Althouen 
insufficient data is at present to hand regarding the 
calorific power of the vapours absorbed by alcohol, yet 
seeing that they consist largely of benzene the constant 
will approach that of btmzore. It is also evident that 
the value taken for the olefines, 2301 B.T.U. per cub. ft. 
or sometimes nigher) and which has been used to cover 
the calorific value of the hydrocarbon vapours, which have 
not usually been estimated, will b© too high. In this 
connection tbe work of Leb^u and Damiens, who found 
in the Paris gas about 2 per cent, of ethylene and only 
about one-half per cent, of propylene, is of interest as 
indicating that the calorific value of the gases absorbed by 
bromine is more likely to approach that of tbe former 
than the latter. Variation in tbe amount of hydrocarbon 
vapour prf sent in different gases is more likely to occur than 
the large variations in the composition of the olefines which 
has boon often assumed to account for discrepancies 
between calculated and determined values. 

It has been again pointed out that the hydrocarbon 
vapours form a distinct class of substances to the olefine 
gases, and these vapours are responsible for an appreciable 
item in the total calorific value. To ensure these vapours 
being present in as large an amount as possible, the gas 
should bo removed fr^m the tar as hot as other factors 
{irill allow, since there is an equilibrium between tar, gas, 
and vapour, depending on the temperature (provided 
other conditions are similar) at which they are in contact. 
It is not likely that sufficient vapour will be obtained under 
ordinary carbonising conditions to saturate the" gas at 
the ordinary atmospheric temperature, and if it be so 
the liquid condensed on cooli^ would prove a useful 
solvent for any solid naphthalene which may bo deposited. 

In conclusion, I desire to express my thanks for the 
courtesy of Mr. T. Hardie in connection with this 
investigation. 
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I’ATBira SPBcmoATlolfB m«y bo obtained by poet by remitting as foUowt : — 

Engluh. — 8a. ewh, to the Comptroller of the Patent Office, W. Temple Franks, Esq., Southampton Buildings, Ohanoery Lane. 

lK>ndon, W.C. * 

United SkOta.-^U. each, to the Secretary of the 
Freneh . — 1 fr. 06 o. each, as follows; Patem 
Paris (8e.) : Patenta from 1908 
(German.— -1 mark each (with fall particulars) to 


Society. 

U dated 1902 to 1907 Inolnsive. Belin et Cie., 60. Rue des Francs Bourgeois, 
to ctate, L'lmprimerie Natlonale, 87, Rue Viellle du Temple, Pa^. 

Eaiserllch Patentamt, Berlin, Germany. 


1.— GENERAL PLANT ; HACHINERT. 

Patents. 

Emporaiion of saturated solutions ; Apparatus and process 

for the and for the utilisation of the produced vapcmrs. 

J. B. Vincent, Hamburg, Germany. Eng. Pat. 24,690, 
Oct. 28, 1912. 

Steam under pressure, produced in a suitable generator, 
actuates a steam jot injector, which exhausts the vapour 
from the evaporator and forces it into the generator, 
wherein it is heated and then delivered at a suitable 
pressure and temperature to the heating coil of the evapo- 
rator. The steam generator may be divided into two 
portions, in one of which, part of the vapour is superheated 
to a higher degree and used for driving a steam engine, 
the exhaust steam from which may bo passed to the heating 
coil of the evaporator. — A. S. 

Evaporating apparatus. W. A. Seltmann, New Rochelle, 
N.Y. U.S. Pat. 1,079,669, Nov. 25, 191.3. 
liTQUiD is delivered into a suitably heated tank, in which 
it. is eva])oratod to a paste which is removed by a 
screw conveyor and discharged on to an endless band con- 
veyor in a second drying chamber. The band conveyor 
travels first horizontally and then vertically downwards, 
and a pair of brushes detaches the dried material from the 
vortical portion and delivers it to the discharge opening. 

— W. H. C. 

Evaporating device rotating in a vessel paHly filled with 
heated liquid. W. Greding. Ger. Pat. 266,970, June 6, 
1912. 

The rotating device consists of a cylinder composed of 
several layers of wire netting or gauze, which dips in the 
liquid and thus exposes a large surface of the latter. Any 
foam produced is retained by the gauze and carried below 
tho surface of the liquid. — A. S. 

Oases ; Apparatus for the. purification of furnace . 

0. T. A. H. Eckhardt, Hamburg, Germany. Eng. Pat. 
26,666, Nov. 20, 1912. 

I N apparatus of the kind in which the gases pass through 
a tiiimbtir of horizontal drums in which a scrubbing liquid 
is agitated by paddles or dashers on a horizontal shaft, 
the connections are arranged so that the gases enter each 
drum near the periphery and leave near the axis. — ^A. T. L. 

• 

Drying apparatus ; Tunnel W. Yatos and Matthews 

and Yates, Ltd., Swinton. Eng. Pat, 27,349, Nov. 28, 
1912. 

A MiXTUEK of cool atmospheric air with highly heated 
furnace gases is drawn into the discharge end of a drying 
tunnel by an exhaust fan situated at tho opposite end, the 
material to be dried being carried through the tunnel in 
trucks. A single fan m^ control the gas flowing through 
two parallel tunnels. — H. H. 

Heating, cooling or drying grain or granular substances ; 

Apparatus for . E. Samuelson, Banbury, and J. 

Backhouse, Bootle. Eng. Pat. 28,609, Dec. 12, 1912, 

In apparatus in which the grain is passed down a tower 
across which a series of rows of norizontal pipes are 
arranged through which the heatii^ or cooling agent is 
circulated, in order to increase the emoienoy each alternate 
row of pipes is arranged at an angle with thb next, and 


every row is so arranged that the spaces between the pipes 
in one row are vertically below or above the pipes in the 
row next but one. — W. H. C. 

Desiccating liquids ; Apparatus for C. K Gray, 

Eureka, and A. Jensen, Oakland, Cal U.S. Pat. 
1,078,848, Nov. 18, 1913. 

Heated air is introduced tangentially into a cylindrical 
chamber with a conical bottom and is withdrawn axially, 
whereby vortex currents arc set up. The liquid to be 
desiocaied is discharged in an atomised condition into the 
centre of the vortex currents, and the separated solid 
particles fall to the bottom of the cone and are with- 
drawn.— W. H. C. 

Raising arid forcing liquids ; Automatic apparatus for . 

C. R. B. Brown, London. Eng. Pat. 27,661, Nov. 30, 
1912. 

To secure greater efficiency in apparatus ot the “ Hero's ” 
fountain type in which air is compressed by liquid which 
flows from an upper to a lower vessel, the air displaced 
from tho upper vessel when the latter is being filled with 
liquid, instead of being allowed to oscane, is compressed 
and forced into the lower vessel. When tne upper vessel is 
filled tho liquid is allowed to flow into the lower vessel, 
still further compressing the air and finally forcing it into 
the ejector, whore it acts on the liquid and drives it up 
tho rising main. — W. H. C. 

VeJ^sela in which inflammable liquid is employed ; Method 

and appal atua foi protecting closed . Martini und 

Htlneke Masohinenbau-Akt.-Ges., and P. Giingerioh, 
Bcrlin-Steglitz, Germany. Eng. Pat. 15,263, July 2, 
191.3. 

CnoRED voBscls for treating materials with inflammable 
liquids in presence of air mixed with an inert gas are 
provided with a safety device adapted to prevent tho 
inflammable liquid from entering tho vessel until the 
pressure of tho gas mixture therein reaches a value corres- 
ponding to the quantity of protective gas sufficient to 
pi event tho formation of an explosive mixture. When 
the inert gas is only available at atmospheric pressuie, 
the safety device is controlled according to the degree 
of vacuum required in the vessel in order to draw in the 
necessary amount of inert gas. — H, H. 

Scale from boileis ; Process of removing . T. R. 

Greenhome, Glasgow. Eng. Pat. 17,462, July 30, 1913. 
The boiler is filled with cold water, carbon dioxide is 
introduced, and the solution allowed to act, for example, 
for 48 hours, until the scale is loosened. — H. H. 

Sintering ; Method of treating materials for . Q. Bent 

and E. Barnhart, Sparrows Point, Md., and J. B. Ladd, 
Ardmore, Pa. U.S. Pat. 1,078,988, Nov. 18, 1913. , 
Material having a tendency to cohere is broken up into 
a fine state of division and then distributed over the 
sintering hearth as a loose porous mass of uniform density. 


Jiftcr media ; Process of distodgingsUmr cakes from — . 

C. Butters, Oakland, Cal. U.S. Pat. 1,078,994, Nov. 18, 

1913. t 

The cakes are rendered as d^ as posaibie by eontini^ 
the snotion after the oake is tormed, the vammm is then 



14 


Cl. IJa.-FUEL; OAS; MINERAL OILS AND WAXEa 


(JuL lA 1914. 


out off, and the cakes are flooded with water from above 
and washed off the frames. — W. H. C. 

/or sludges^ especially lignite sludge. Ribbcrtecho 
Braunkohlen-, Biikctt- u, Tonwerke Ribbcrt und Co. 
(ier. Pat. 266,910, March 13, 19]3. 

The sludge is distributed uniformly ov(;r a fixed horizontal 
fUter-tablc, to the under ide of which sucition is applied, 
and the residual cake is removed by means of an endless 
band fitted with scrapois. — k. S. 

Separating mirtures of liquids ; Process for •. A. 

Golodetz, Berlin, Assignor to B. Bc-nedix, Hamburg. 
U.8. Pat. 1,079,004. Nov. 18. 1913. 

A MIXTURE of two liquids is ti(;at£‘d with a suitable quantity 
of a third liquid which forms with one of the constituents 
a binary homogeneous mixture of minimum boiling point, 
lower than the boiling point of eitluT of the constituents 
of the original mixture, and is then subjected to fractional 
distillation. — W. H. C. 

Separation and recovery of specif colly lighter liquids from 
a mixture of liquids of different densities ; Apparatus 

for the . B. Lorenzen. Ger. Pat. 266,675, Jan. 6, 

1913. 

Water is introduc( d through a pipe into the vessel con- 
taining thc! mixed liquids in order to facilitate separation, 
and the lighttT liquid overflows into an adjacent vessel. 
In the water supply pipe is an ('jeetor connected with 
a closed reoeptacl(‘, which in turn is conn(‘cted with the 
V(‘88el into which the lighter liquid overflows. The action 
of the ejector produces a vacuum in the cio.sc’d receptacle 
and hence the lighter liquid is drawn up into the latter 
at a rate corresponding with the rate of supply of the 
water.— A. S. 


gas can be returned by means of a pump or fan and,, 
without undeigoing any ohtjmioal chan^, mixed with the 
fresh coke-oven or other gas entering the furnace. 

— W.H.C. 


Agitating liquids by means of compressed air or a liquid 
under pressure, with simultaneous heating. Dampfkessel- 
u. Gasometerfabrik A.-G. vorm. A. Wilke und Co. and 
I>eutsche Teerproduktenvereinigung Ges. m. b. H. Ger, 
Pat. 266,344, Jan. 30, 1913. 

The compressed air or liquid under pressure is introduoed 
in the immediate vicinity of the heating surfaces by which 
the liqtiid to be agitated is heated. — A. S. 


Vacuum crystallisers and the like ; Hydraulic gear for . 

Maschinenfabrik Fritsch und Sohn. Git. Pat. 266,468, 
Feb. 23, 1913. 

The motion of the pressure cylinders of the hydraulic 
apparatus, one on either side of thc drum, is transmitted 
to the crystallising drum by means of a wire rope or the 
like and pulleys, whereby it is possible to turn the drum 
through an angle of 180'^ or more.— A. S. 


Vacuum ; Production of a by means of low tempera^ 

lures. J. E. Lilienfeld, Leipzig, Germany. Eng. Pat. 
12,272, May 26, 1913. Under fnt. Conv., Aug. 6, 1912. 
See Ft. Pat. 468,346 of 1913 ; this J., 1913, 1094.— T. F. B. 

Evaporating and distilling plant. W. Weir, Glasgow. 

U.S. Pat. 1,079,966, Doc. 2, 1913. 

See Eng. Pat. 2813 of 1912 ; this J., 1912, 708.— T. F. B. 


Distilling liquids and fusible solids; Apparatus for . 

J. W. Avlsworth, East Orange, and F. L. Dyer, Mont- 
clair, N.,Y. U.S. Pat. 1,079,093, Nov. 18, 1913. 

The matt'rials to b(' distilled arc passed down a vertical 
column packed with loosely arranged non volatile material 
and h(‘Bted by suitabU* jackets. The uncondensed distilla- 
tion products are heated and circulated through tlxe still 
to assist in carrying away the volatile matter. — W. H. C. 

Dissolving sugar and other substances ; Appamius for . 

Maschinenfabrik Grevenbroich (vorm. Langen und 
Hundhaiisen). Ger. Pat. 266,336, Dec. 28, 1912. 

The apparatus, which works continuously, comprises a 
dissolving vossol, c, and a settling vessel, a. The sugar or 
other material, is introduced at the upper end of the 
central vortical tube and 
the solvent, through the 
side tubti connected there- 
with. Tlie mixture of 
material and solvent is 
circulated in the disholving 
vessel by means of the L 

rotating device, e, in the " 

direction shown by the 

arrows. The solution 
gradually rises in a and part 
of it is returned to c through 
the pipe, n, which is pro- 
vided with means for convoy- 
ing and heating it, e.g. with 
a steam injector, o. The 
clear solution is discharged 
continuously through the 

cock, A — A. S. 


Regmerative furnace. N. F. Egler, Assignor to T. S. 
Blay, jun., Cauoi^o, 111. U.S. Pat. 1,079,642, Not. 26, 
1913« 

A is arranged between the gas inlet and waste 

gas outlet ports of the furnace so that part of the waste 



Fibres and the like from liquids ; Apparatus for separating 
and recovering . E. V. Chambers and T. C. Ham- 

mond, Huddersfield. U.S. Pat. 1,079,975, Dec. 2, 1913. 
See Eng. Pat. 7060 of 1912; this J., 1912, 837.— T. F. B. 


Stirring and mixing liquids ; A^aratusfor . G Still, 

Recklinghausen, Germany. U.S. Pat. 1,080,177, Dec. 2, 
1913. 

See Eng. Pat. 22,861 of 1910 ; this J. 1911, 941.— T. F. B. 


Absorber and separator for gases and vapours. H. Hey, 
Dewsbury. U.S. Pat. 1,080,445, Dec. 2, 1913. 

See Eng. Pat. 14,662 of 1912 ; this J., 1913, 780.— T. F. B. 


Furnace. G. Wilton, Hendon. U.S. Pat. 1,081,073, 
Dec. 9, 1913. 

See Eng. Pat. 16,459 of 1911 ; this J., 1912, 320.— T. F. B. 


Separating substances of different specific gravities by means 
of a liquid of intermediate specific gravity ; Process and 

* apparatus for . A. Oriindler. Fr. Pat. 460,226, 

July 10, 1913. Under Int. Conv., Oct. 29, 1912. ^ 

See Eng, Pat. 16,946 of 1913 ; this J.. 1913, 1148.— T?P. B. 


HA.— FUEL; GAS; MDIERAL OILS AND 
WAXES. 

Oil wells ; Premature abandonment of . Possibilities of 

revival. Times Eng. SappL, Dec. 17, 1913. 

The Bureau of Mines of the United States has issued the 
following, by L. G. Huntlev, dealing with the possible 
causes of the decline of ou wells and witli suggested 
methods of prolonging their yield. 

Premature exhaustion. — A part at any rate of the pre- 
mature exhaustion of the oilfields may m apparent rather 
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than real There are many ciroumstanoes which affect 
not o;dy the yield of a particular well» but ako the wella 
in a pool of considerable area, and a better understanding 
of these has enabled pools to be re-started which had been 
abandoned as exhausted. 

Waxy sediment . — One of the most important factors 
governing the extent and rapidity of the decline of yield 
of oil wells, is the formation of waxy sediments that 
obstruct the passage of oil from the sand bed. The 
petroleum, as found Tn- siiu, consists chiefly of hydrocarbons 
ranging from solid wax to light gases, and a partial separa- 
tion of wax may tf^e place before the petroleum reaches 
the surface owing to the cooling produced by the rapid 
volatilisation of the gaseous constituents when the pressure 
is relieved. The separated wax combines with water 
and fine rock sediments, clogs the pores of the sand, 
obstructs the flow of the oil into the well, and is the cause 
of many failures of wells situated in unexhausted territory. 

Loss of pressure . — The uncontrolled escape of Ino 
gaseous hydrocarbons, besides interfering with the pro- 
duction of an oil well as described, has a further 
injurious effect from an economical point of view. Each 
cubic foot of gas in expanding should perform its quota 
of work by assisting in the expulsion of the liquid jiotro- 
loum, at the same time retarding tho flooding action of 
water' for a considerable period, or until the maximum 
amount of oil has been recovered. Atx illustration of the 
fatal result which may happen if the gas is allowed to 
drain away too rapidly is afforded by tho Hogshootor pool 
in Oklahoma, whore wells were commonly drawn upon to 
their utmost capacity. The consequence of this practice 
was that the water under high pressure in the lower part 
of the productive formation, being unrestrained by the 
pressure of the gas, flooded one well after another and 
ultimately ruined the district. 

Wasteful competition .. — Much waste results from the 
extravagant methods of production employed by operators 
(with small loat^es es|)Ociallv), who fight each other for 
production. Instances of tnis are to be found in Okla- 
homa, where the short-term leases granted by tho Govern- 
ment have temidcd oprators to . drill unoeonomically 
with a view to extracting the maximum amount, of oil 
bofonj the leases expire. Methods of this detcription are 
attended by many evils, such as drilling more wells than 
are necessary, pumping too fast, wasting gas pressure 
(and tho gas itself), flooding wells, and pumping one well 
against another. Those practices are not only wasteful in 
themselves, but also tend to create underground conditions 
favourable to the encroachment of water. 

“Gomtnflf iocfc” of districts . — ^In certain of the older 
Pennsylvania and West Virginian oilfields the apparent 
regeneration of the oil supply led to the belief that oil 
was continually being formed underground, and that 
exhaustion was impossible. This belief has caused the 
u.^eless expenditure of large suras of money. At the same 
time the intelligent recognition of the true cause of tho 
apparent regeneration points towards a real recuperation 
of oil areas which have been prematurely abandoned, or 
which give indications of failure. Many areas which 
have been rejected as possible sources of oil supply, after 
closer examination may yet be restored, and add con- 
siderably to the world’s store of liquid fuel. 


Crude oil for the assay furnace. W. G. Haldane. Eng 
and Min. J., 1913, 96, 1073—1074. 

A TBST was made with a muffle furnace provided with tw< 
low pressure burners in which crude oil, under a h^ o: 
6 to 12 in., was atomised by means of an air blast from i 
12 in. blower, the latter being driven by a i h.p. high speec 
induction motor connected with an ordinary lightiw 
circuit, and deaimed to deliver, through a 2 in. opening 
4000 eub. ft. of air per min, under a pressure of 4 to 5 os! 
(7—81 ins. of water). The furnace contained two mufflef 
side by side, each provided with a separate burner and 
operated independently, one being used lor crucible fusioni 
and the other for cupellation. Both muffles were ready 
for we so mins, after starting, and. in 60 mins, from tU 
start, ^ fnsiom were made with a total consumption oi 
1*6 galls, of oil, oupeUatkm being subsequently ef^ed 


in 35 mins, with an oil consumption of 0*9 gall Texas omde 
oil, costing 6 cents (3d.) per gall, was used.— W. E, F, P. 

Petroleum spirit (gemUne) : Production of> from 

natural gas in CfaUeia. B. Boxanski. PetroIeusL 1913,. 
9, 217—224. 

Only gas that comes directly from the crude petroletun 
is suitable for the production of gasoline by oomjnessirn 
and cooling. Natural gas which contains more than ^ 
per cert, by voi. of methane is termed “ dry ” gas wd is 
quite unsuitable for condensation. The richest gas found 
in America jields about 106 litres of gasoline per lOQ cb. m.,. 
but on the average not more than 40 to 46 litres are 
obtained, Tho Galioian natural gases usually contain 
from 40 to 60 per cent, of practically unoondenwble gases 
(mainly methane and air). A natural gas oomposM of 
60 per cent, of benzine vapours and 40 per cent, of methane, 
yields in practice only about 15 per cent, of the oalculateil 
amount of condensed liquid {e.g., 40 Hires instead of 274 
litres wr KK) cb. m. of the mixture). At the present 
time the high price of motor spirit should make a yield of 
5 litres per 100 cb. m. profitable, provided that the residual 
gas were used for heating. The original gas ought to have 
a sp. gr. of not less than 0-800, whereas the gases from tho 
Boryslaw-Tustanowicc wells showed a sp. gr, of barely 
0-70, and yielded scarcely 2 Htres of gasoline pei 
100 cb. m. In the condensation process the natural gas 
is first eumprt'ssed at 3| atmos. and subsequently at 14 to 
28, or oven 42 atmos. The cooling is effected by means 
of water or by the sudden expansion of the compressed 
gas itself. Good results have also been obtained with 
ammonia refrigerators. In another process the hot com- 
pressed gas leaving the compressors is conducted to the 
bottom of a steel container charged with naphtha of sp. gr. 
0-74.5. Thence, after absorbing heavy benzine con- 
stituents from the naphtha, it passes into tho coolers. In 
this wav a heavier and more homogeneous product is 
obtained. Tho compressed gasoline is usually colourless 
or light brown. The American product formerly had a 
sp. gr. varying from 0-660 to 0-622 (0-720 in the ‘Westt'm 
oil fields), but that now prepared is usually of sp. gr. 0-730 
to 0-770, or almost the same as the Galioian gasoline. ' It 
consists, in the main, of butanes and pentanes, with a little^ 
propane and a certain amount of hexanes, heptanes and 
perhaps nonanes. Natural gasoline is us^ in America 
for mixing with the benzines and gasolines from the 
refineries tor use as a motor spirit, but the mixtures are 
seldom homogenooiis, and cause difficulties in use. A 
lai^o amount is also used for lighting and heating pur- 
poses. — 0. A. M. 


Hifdirocarbons of Utah. C. Bardwell, B. A, Benrman,. 

T. B. Brighton and K. Z). Kuhre. J. Ind Eng. Chem., 

1913, 6, 973—976. 

The mineral hydrocarbons which wcur illost abundantly 
in Utah are gilsonite, tabbyite, wurtzilite, ozokerite, and 
rock asphaltam. A brief description of the ohief dejposits 
and a review of the literature are given. Some of the uses 
of the minerals are as follows ; Gilsonite (production, 
50,600 tong in 1912) ; paving industry, electrical insulators, 
roofing materials, waterproofing pipes and aqueducts, pre 
venting corrosion of iron plates of ships* bottoms, coating 
wire fencing, sea walls, poles, etc., lining tanks for o^micals,. 
paintR for smoke-stacks, lubricant for heavy machinery,, 
rubber substitute, binder for briquettes. Tabb 3 dte ; 
oompositionB for rubber floor mats, rubber paints and 
roofing materials, filler for rubber mixings for tyres, etc. 
Wurtxilito (production, 1000 tons per annum) : varnishes,, 
roofing compositions, etc. Ozokerite i electrical insu- 
lators, altar candles, substitute for beeswax, ointments- 
and the like, waterproofing mixtttre8,*wax doQs, telmhone 
receivers, phraograph reooros, polishes, eleotropmtbg,. 
crayons, sealing wax, etc. Book ai^ihaltum: paving 
industry. The results of an experimental invesrigation m 
tho mineral hydrocarbons mentioned are given chiefly kv 
tables, of which the following shows the solubility of the 
different materiate in various solvents, together with 
corresponding figures tor .wfined Trinidsd pitch and 
Berondez asphafeum 
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asphaltum. 


Amy] alcohol 

Ether 

Ethyl acetate 

Amyl nitrate 

Amyl acetate 

Benzene 

Toluene 

Turpentine 

Nitrobenzene 

Aniline 

Oiloroform 

Carbon bisulphide . . 
Carbon tetrachloride 
62^ naphtha 

Alcohol 

Propyl alcohol 



Note.- 


-The figures represent grms. of material soluble In 100 grms. of cold solvent. 


. 1 OUaonite. 

j Tabbylte. 

WnrtzUlte. 

1 Ozokerite. 

1 Rock 
j aspbaJtiun. 

Insol. 

4 

Insol. 

Insol. 

Insol. 

00 

46 

Insol. 

13 

14 

1 5* 

(3 

7* 

3 

Insol. 

1 

ir 

51 

Insol. j 

f 6* 
(Insol. 

7 

16 

86 

Insol. 

Insol. 

1 


71 

35 1 

Insol. 

18 

12 

72 

67 

1 0-09 

very sol. 

14 

60 

65 

45 

very sol. 

29 

0 

14 

f 12* 
f Insol. 

Insol. 

8 

f 33* 
(Insol. 

Insol. 

p* 

(Insol. 

Insol. 

Insol. 

54 

83 

( 1-5* 

( 0-96 

00 

83 

00 

44-3 

55 

88 

13*45 

1*8 

GO 

00 

very sol. 

12 

5 

6-8 

2*8 

7 

18 

Insol. 

f 

( Insol. 

Insol. 

Insol. 

Insol. 

f 1* 

( InsoJ. 

f 11* 

( Insol. 

Insol. 

Insol. 

Insol. 


• Grms. soluble In 100 grms. of boiling solvent. 

— A.S 


Extinguinhing fres in lacquer [and (jnsoline] with sawduH. 
See XII J. 

Patents. 

Briquettintj and similar installation.^ ; Apparatus for the 

reimml and utilisation of dust in- . C Fischor 

Gor, Pat. 266,400, Nov. 26, 1912. 

The usual dust I'ollootdrs are connected by a conduit 
with n sy^cial dust separator and the latter with the fe< <I 
hoppers for the briquettiiif^ machine or with a screw 
oonveyor leiulinc; to the same ; and a high vacuum is 
used for conveyino; the dust from one part of the avstem 
to another, in order to avoid risk ot fire or explosions.— -A.S. 

<!ohe. Manu future of . J. Moeller and H. 0. 

Woltereok, Txmdon. Eng, Pat. 28,701, Dee. 14, 1012, 

is heated in retort? 
to 4110 —600 (-., and highly superheated steam at a 
pleasure of not moro than 4 to 6 lb. per sq. in. is paB.sed 
throfigh the reto^, whereby the coking pcricid is shortened 
ana the yield c.f volatile products is increased. — A. T. L. 

Coke-oven, W. M. Person, Spanws Point, Md. ITS 
Pat. 1,079,062, Nov. 18, 1913. 

The combimtion flues in the dividing walls l)etwcen 
the coking chambers receive gas from sc'iiarate regencratoTs. 
which are oonnect(>d in groups with a number of primary 
Tcgenerators. — A, T. L. f j 

Cobmg^l; AjwmUii for . H. L. Doherty, New 

York. U.S. Pivt. 1,080,142, Deo, 2, 1913: 

Tra coal is aubjeoted to the direct heating Action of a 
flame produced by the introduction of gas and air into 
a clear space above the coal in the heating chamber. 
Ihe lower end of the coking chamber opens into a larger 
chamber forming R surrounding annular gas chamber 
at the sides and having a hopper at the bottom leading 
into a quenching chamber and discharge grate. — H. H. 

iitasand ^ke ; Apparatus for making . H. Nelson 

^n.Rtittensoheid, Germany. Eng. Pat. 26,302* 
Nov. 15, 1912. Under Int. Conv., May 17, 1912. 

Rbobneeatom for preheating the air supplied to the 
inner heating flues of a vertical annular retort are 
■arranged m the central vertical space. — W. H. C. 

%Oit\ Ooi generator. 0 . H. Ensign, Madison, Wis U8 
Pat. 1,079,118, Nov. 18, 191,3. 

Liquto foe] ^ Air under pressure are supplied to a 
4)haiDber in which gas is generated by the heat liberated 


by the combustion of part of the fuel. The fuel supply 
IS kept at a constant temperature by a thermostatic 
aevicp. ,The fuel injector may bo arranged so that the 
quantity of fuel supplied dep<;nds either on the pressure 
m the gas-gem^rating chamber, or on the difference between 
that pressure and the pressure of the air .supply. Moans 
are provided for ‘varying the pressure in the chamber 
relatively to th.> pressure of the air supply for variations 
in the quantity of gas produced and for a constant rate 
of gas production.” — A. T. L. 

CKu primer. C. M. Garland, Collingawood. N.J., Awignor 
to Camden Iron Works, Camden, N.J. US Pat 
1,079,234, Nov. 18, 1913. 

The fixed upper section of the producer is supported by a 
framework above a rotating body-portion and a fixed base 
with annular water-sealed ash-pit and central tuy&re. 
i he upper section carries an upward extension of reduced 
^ameter arranged at one side and provided with a charging 
hopper and a gas outlet connection. A series of slicing- 
bars, adjustable vertically in the bed of fuel, arc fmpported 
from a beam carried by the framework above the pro- 
ciucer. — A. T. L. * 

Oas cleaner. A. Ernst, Pittsburgh, Pa. US Pat 
1,079,849, Nov. 25, 1913. 

A VERTICAL cylindrical casing supported above a water 
trough which seals the lower end, is provided with a 
numl^m of flanges inclined inwards and downwards, the 
lowert of which has an extonsion forming an inner 
cylindrical wall with serrated lower edge just reaching 

w"* ''''Ik- ? admitted to the annular 

chamber between this inner wall and the outer cosing, and 
basses through the water-seal into the inner compartment. 
The gas as it passes up through the casing meets a doscend- 
ing spray of water produced by a Jet in the upper part 
® number of rotating fan blades betwTen 

® matenal supported on grids in the upper 
part of the apparatus.— A. T. L. 

Hy^ocarbon mixltires ; Treatment of liquid R 

Henso, Charlottenberg. Eng. Pat. 6643, March IB, 

^ hydrocarbons, oxidising 

J*. 1008, 494) is interrupted when 
a temperature ranging from about 200* C. to 300*— 350* C 
accordiiy to the composition of the mixture, ii reached • 

Jrom nitrogen as possible, and after separating 
any sediment, the distillation continued.— W. ttU ^ 
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Chtsolcnc jeUy ; Process of mahing . J. E. Mitchell, 

New York. U.S. Pat. 1.079,257, Nor. 18. 1913. 
Caatilx soap. 2 parts, is dissolved and mixed with chloro- 
form. 1 part, glycerin, 2 parts, and ammonia. 1 part. 
Water, 32 parts, is added to this mixture, the product 
ag^t^ with 32 times its quantity of gasolene until it 
solidifies, and the solid product a^tated with 16 to 24 
times its weight of gasolene. — ^A. T. L. 

Nitrous compounds from mixtures of petroleum and tar ; 

Process for pf sparing . A. Flexor. Fr. Pat. 

460,280, July 12, 1913. Under Int. Conv., July 13, 

1912. 

A MIXTURE of purified petroleum and tar {e.g., 40 parts 
of purified lamp oil and 6 parts of vegetable tar) is 
treated with concentrated nitric acid (10 iiarts) ; after 
some hours, the solid resinous mass is separated from the 
oily liquid, which contains the nitrogenous compounds. 
The oily product is miscible with oils and with glycerin, 
and is stated to be emulsifiable with water, eppecially in 
presence of alcohol, and to bo suitable for use as a disin- 
fectant. The solid product, which is also nitrogenous, 
can be vulcanised, giving a product 8<»mewhat similar to 
rubbcr.-r~T. F. B. 

Benzene from pelroleum or its distillates , Process for obtain- 
ing . J. Hologreber. Fr. Pat. 460,827, July 28, 

1913. 

The vapours of petroleum or its distillates are mixed with 
hydrogen and passed through meriil or other tulM'S contain- 
ing catalytic substances, sucli as suitable metals. The 
tubes are heated to a temperature of 180“ — 300® C. The 
benzene is extracted from the resulting vapouns either by 
physical moans or by combining it with aluminium 
chloride. — ^T. F. B. 

Fuel such as coal and coice ; Process for Ivriqvetting 

with paper flock or scraps of jMper added in the dry state. 
F. Reinold. Fr. Pat. 460,942, July 2, 1913. 

See Gor. Pat. 206,457 of 1912 ; this J., 1913, 1149.--T.F.B. 

Oil-gas for internal combustion engines ; Apparatus for 
and method of generating . F. H. Bates, Phila- 

delphia. Eng. Pat. 29,277, Dec. 19, 1912. 

See U.S. Pat. 1,046,541 of 1912 ; this J., 1913, 77.— T. F. B. 

(las from sewage ; Apparatus for the production of . 

C. Birault, Paris. U.S. Pat. 1,080,808, Dec. 9, 1913. 
She Eng. Pat. 13,009 of 1912 ; this J., 1913, 448.— T. F. B. 

Ooa) gas ; Method for remoiung or recovering certain sub- 

stancis from . G. H. Uultman, Sloc^olm. Eng. 

Pat 11,758, May 20, 1913. 

See ('.S. Pjvt. 1,073, 605 of 1913; this J., 1913,971.— T. F.B. 

Tar and ammonia from gases ; Becovery of . C. Still, 

Recklinghausen, Germany. U.S. Pat. 1,080,938. Dec. 9, 
1913. 

See Eng. Pat. 28,072 of 1912 ; this J., 1913, 690.— T. F. B. 

Oas-washer. A. H. Lymn, Westminster. U.S. Pat. 
1,081,241, Deo. 9, 1913. 

See Eng. Pat. 744 of 1913 ; this J., 1913, 1147.— T. F. B. 

Production of ferfocyanides. [Recovery of hydrogen cyanide 
from retort gases.] Eng. Pat. 27,908. See WI, 

Bitumen macadam. Eng. Pat. 1469. See IX. 

Treatment of spent gas-purifying material [“ Cruds ffam- 
moniaques ”] to render it applicable directly as a fertiliser. 
Fr, Pat. 460,746. See XVI. 

Cahnmeters. Eng. Pat. 27,920. See XXIII. 


llB.— DESTRUCTIVB DISIXEXATION ; 
HEATING; UGHTINa 

Decomposition of betaine by caustic potash Preparation of 
hydrocyanic acid by the destructive distillation of beet 
molasses by the Dessau process, Albers. See XVII. 

Patents. 

Oases from the distillation of carbonaceous substances ; 

Apparatus for the. recovery of by-products from . 

J. G. Aarts. Ger. Pat. 266,603, Oct. 31, 1911. 

The gas enters the apparatus at A and the tar is separated 
by a centrifugal device, E, and flows away through g. A 
warm solution of a suitable chemical is introduced into /, 



The gas passes on to the chamber, H, provided with par- 
titions, w, whereby the gas is caused to circulate around 
the tubes, Z, after which it passes upwards into m and 
then downwards through the conduits, /, to wliich ako 
the solution from tho chamber, /, is led. Condensed 
products which separate from the gas in H are led off 
through tho tubes, K. The mixtiu*o of liquor and gaa 
from the conduits, i, collects in n ; the vas passes on into 
tho chamber, 0, wliilst the liquor is discharged through p. 
The tubes, Z*, in 0 are cooled by water. The gas is finally 
discharged from the lowest chamber, q. The tar f eparated 
in the upper part of tho apparatus may be led into q, 
where it is finely divided by tho centrifugal device, s, 
thus enabling the tar oils to ao^orb any benzol still prosent 
in the gas. The lighter tar oils, with the absorbed benzol, 
may be withdrawn through y, or tho tar as a whole may 
be allowed to flow out at the bottom. — A. S. 

Peat; Process for treating and utilising . J. W. 

Leadbeater. Fr. Pat. 461,092, Aug. 4, 1913. Undef 

Int. Conv., Aug. 13, 1912. 

See Eng. Pat. 18,687 of 1912 ; this J., 1913, 820.— T. F. B. 


m.— TAR AND TAR PRODUCTS. 

CatcAytic reactions at high temperatures and pressures. 
XXV J. Hydrogenisation of phenols with unsaturated 
side chains, W. Ipatiew. Ber., 1913, 46, 3589 — 3593. 
In the presence ot reduced nickel at 100* C. and about 
30 — 50 atmospheres pressure, phenols with unsaturated 

0 



is 


Ci. IV.-COLOUEING MATTERS AND DYES. 


{Jan. 15, 1914. 


aide-ohaina took up hydrogen to yield phenols with i anthraquinonos, containing the chlorine in the anthra* 
saturated chains. On raising the temperature to about | quinonyl nucleus, are obtained if 2-meth>lantbraquinone 
200® C., this was followed by the addition of six atoms of I pJ* » derivative is treated with chlorine or its equivalent 
hydrogen to the benzene jiucleus ; and also when the I in piescnne of a catalyst, such as iodine. For example, 

E henoh were j)olyhydrio by tho reduction of methoxy- or | l-chloro-2*mcthylanthraquinono is obtained by heating on 
ydroxy -groups until at mo«^l one such group was left. I the water-bath under a reflux condenser, a mixture of 
Anethol gave dihydroanetho! at fifJ" C. and nexahydrt)- | 15 parts of 2-methylanthraquinone, 25 parts of nitro- 
pro])yIbon'/;eno at 200'’ (I Eugenol and isoeugenol jdeldeti j benzene, one pai-t of iodine, and 15 to 20 paits of sulphuryl 
dihydroougenol at 02® C. and a mixture of octohydro- ! chloride ; tho reaction is complete in 8 to 10 hotirs, and 
anethol and ootohydrocugnnol at 105® ('. Methyleugonol I the product is separated by crystallisation and addition of 
gave as tinal product octohydroanf'thol. Sairol and i alcohol.- — T. F. B. 
iwosafrol yielded the same dihvilrosafrol at 93® (1, and on 


further reduction an iwonieride of octohydr(»anothol. 

-W. H. P. 


Ahthi/lnu'phthuUhiM. It. J.Ai.>-scr. 4nnul«^ii, 1913. 402, 
1~-51. 

The jnethyJnaphthalono.s, which are in»w prepanid on a 
commercial scale in a state of great wore nil rated. 

Tho tt-compound gave a mono- and a trinitro-derivative 
and the /51-eorapound a mono- and a dinitro-derivative, j 
the moioi-riitro derivativos l)oing identitied by their ^ 
c‘oiTesj)ouding carboxylic acids. 'J’he aininomothyliuiphth- i 
alenes were preparecl together with their salts, accljl- I 
and ben/oyl-conqKiundH and phthalimides. J.4-AmuiO- i 
methylna]>hthal(!no was condc-nsed with diiiitrochloroboi- I 
y.ejie and with ])icryl chloride, hut the 1.2-amiu()metliyl- ' 
naphthalene only formc'd addition pr<»ducts with those. ’ 
Th(» na])htholH and quinone.s w’cr(^ prepared, ainl also ' 
azo-dy<'stufTK wore made from the two anmirunctbyl- ‘ 
naphthalenes.— (1. H. F. 

Vffranc ; .•! sifutkcjiis of — AI. Fr<‘und and K. Kl< isch(‘r. ' 
Annalcn, 1913, 402, 77 — 81. ! 

'Fuk dianhydrido of 1.8.4.5-naphthalcnct.ctracaihoxvlic ! 
acid was heated for 3 hours at 170® C. with four times its I 
weight of the dirtliyi-estor of malonie acid togeth»'r with ■ 
twice its weight of zinc chloride, whereby ,5.|0-diluto. | 
3.8-dihy(lri»xypyrone was formed, which on distillation w ith 
zinc dust gave pyrene, recognised hy its eharaef.riptie 
pierat e, ni. pt. 223® f. --O. H. F. 

Patent. 

Plmtu\ ruhbtV'lihi ^ntasft miUMc for furring roudn and for 

other parposrjt ; Procem for making a . Soc. Anon. 

dcs Combustibles Indusiriels. Fr. Pat. 4(M),943, .Julv 2, 
1913. Under Int. Conv., Get. 28, 1912. 

A PRODUCT very suitable for use in tarring roads, and 
stated to ho insusceptible to atmospheric influeiicob, is 
obtained by removing from tar the “ excess ” of naphtha- 
lene and naphthalene oils and creosote oils, heating tin* 
residue to 90® — 200® (J., adding anthracene or anthracene 
oils, and blowing air through the product until the desired 
consist oney is reached. — F. 71. 

Hydrogenation \and reduction ] ; Catalytic prweAa for . 

A. JJrochet. Fiist Addition, dated Oct. 8, 1012. to 
Fr. Pat. 458.033, July 27, 1912 (sec this J., 1913, 1031). 
The process of hydrogenation and reduction desoriM in ' 
the prinoipalpatent can be modified by addition of catalysts 
of the second order, or of acids or alkalis, etc., in such a 
as to modify the velocity of the reaction or to produce 
different products. Thus, reduction of nitrobenzene bv i 
aid of reduced nickel as deseribc'd gives rise to aniline alone*; j 
when caustic soda is present, azoxyWnzeue is tho principal 
profliKd, whilst this, in turn, is reduced to aniline in neutral ! 
media and to azolK*nzeno in presence of caustic soda, i 
The azolienzene cun be further reduced to hvdr.azobt'tizene 
in presence of alkali.- T. F. B, * | 


2‘Methylanlhraquinont ; CMaro derivatives of — Act 
Ge«. f. AnUinfabr. Fr Pat. 460,432, Julv 16. 1913 
Under Int. Conv., Jan. 24 and July 11, 1913* 

It ia known that 2-methylanthraquinone is converted into 
chlommethyl dcrivativea by heating with chlorine under 
pressure. It has now been found that ohloro-methyl- 


Aminounthraquinonesulphonie, acid ; Process for preparing 

an . Cht*m. Fabr. Griesheim-Elektron. Fr. Pat. 

, 460,048, July 4, 1913. Under Int. Conv., Dec. 11, 

, 1912. 

j See Eng. Pat. 15,028 of 1913 ; t his J., 1913, 937.— T. F. B. 

; Prejmring nitions compounds from mixtures of petrolenm 
and tar. Fr. Pat. 460,280. See IIa. 

Obtaining henzf>n< from petrolenm or its disfillnfes, Fr. Pat. 
460,827. See ITa. 


IV.-COLOURING MATTERS AND DYES. 

Anthoc)fan8 ; Jicsearrhes on the . L The ealouring 

mutter of the cornflower. R. Willsthtter and A. E. 
Everest. Annalcn, 1913, 401, 189 — 232. 

The anthocyans are tho blue, violet and red dyestuffs, 
soluble in water and dilute alcohol but insoluble in ether, 
which occur in flowers, many fruits and some Icav(‘s. 
Th(‘y corri'spond to the yellow plant dyestuffs investigated 
by A. (,r. T^erkin, to w'hich latter may be given the group 
name anthoxanthins. The anthooyan of the cornflower 
exists in different forms in different parts of the plant— n 
violet form which is the free acid and to which the name 
cyanin is given, a blue ff>rm which is the potassium salt, 
a red form which is an oxonium salt, and a colourless form 
which results when an aqueous extract of the flower is 
j alJow<*d to stand. The formation of the colourless form 
I can be prevented by adding sodium chloride or sodium 
i nitrate to tho solution. The dyestuff, which exists to the 
I extent of about 0-66 per cent, in the dried cornflowers, is 
I isolated by extraction with water or dilute alcohol. It is 
i purified by fractional precipitation with alcohol and 
I finally by crystallisation of the cyanin hydrochloride from 
I alcoholic hydrochloric acid. The product is a glucoside 
I of the formula, Cj^UgaO^Cl-f 3H/), and it yields 2 raols. 

I of dextrose and 1 mol. of cyanidin hydrochloride, 

[ on hydrolysis. The salts of cyanidin, unlike 

! those of the glucoside, are soluble in amyl alcohol. Unlike 
j the natural yellow dyestuffs, cyanidin contains a strong 
[ salt -forming o.xygen atom, probably in a quinonoid ring. Its 
, salts arc therefore oxonium salts— tho first found in nature, 

I prob.abIy. The colour of the anthocyans is dependent on 
I tho oxonium group and the decolourisation of solutions 
on standing or heating, which is a charaoteristio of this 
I group, ai)iK*ars to bo duo to the wandering of two atoms of 
I hydrogen, one of which goes off with the anion {e.g.. Cl), 
the other redueing tho quinone ring.— ,T. B, 

Melhylnaphthaknes. Lesser. See III. 

Patents. 

CarlmzoU derivatives ; Manufacture of - — . R. B. Rans- 
ford, Iiondon. From L. Caasolla und Co.. G. m. b. H., 
Frankfort, Germany. Eng. Pat. 28,076, Deo. 6, 1912. 
Leuco-compounds of indophenols of the carbazole series 
are produced by treating with sulphites the indophenols 
derived from ^-nitrosophenols and carbazole or its N- 
substituted derivatives. Thus, 4-hydroxyaryI-3-amino.car- 
bazolo-monosul phonic acid is obtained by the action of 
neutral sodium sulphite on the indnphenol from carbazole 
and 71-nitrosophenol. — T, F. B. 
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Mcnoato dytHuffs for wool ; Manufncturf. of . The 

Mersey Chemical Works, Ltd., London, and F. Aoker- 
mann, Barlin-Friedenau, Germany. Emr. Piit 16 537 
^ Eng. Pat. ^,304, March 3,* 
1911 (see Fr. Pat. 430.146 of 1911 ; this J., 1911. 1246)! 

Dyestots which dye wool yellow to orange shades, fast 
to washing, are obtained by combining diazotised 2.6-di- 
chloroanilmo.4-8ulphonic acid with a non-sulphonated 
alkyl-aralkylarylamino of the benzene series, e.o., ethvl- 
})enzyIannino.— T. F. B. ^ 

Wool dyestuffs of the. anthraquinone scries, Manufaduie 
f Germany. 

jidy 23^1912.' ’ 

PvRiDAZojiE-4-iiALOOKNANTiiRONiaa (sce Fr. Pat 440 303 
'’r treated with ammonia or ' 

aliphatic amines ; when unsulphonated pyridazonc- 
halogonanthronos are used, it is advisable to use the : 
arylsulphonyl compounds of the bases instead of the free ! 
bases, and to remove the acidyl group subsequenth^ In ! 
either case the products are converted into clear yeijow or 

greenish-yellow w'ool dyestuffs by siilphenation. T. F B. i 

I 

lAzo] dyestuffs which produce violet to blue shades on the I 

j^re: Process for jnalcinq . Farbenfabr. vorm. ' 

F‘ Addition, dated .liine 26, 1913 

.7uly'^23'^19t^>^’^'*'’ 

Dyestuffs which produce bluer shades than those 
descrilied m the principal patent (see Eng. Pat. 9433 of 

tT?nV * arc obtained by combining one 

mol. of a diazoazo compound which contains no amino- 
or hydroxy-group and one mol. of the diazo compound of 
J.o 7- oi 2.8.G.ammonaphtholsulphonic acid or their 
yith 2.2'.(iinaphthylamine-5.6'di- 

hydroxy.7.7 disulphonie acid. The dyestuffs thus pro- i 
duoed arc developed on the fibre by means of diazotised i 
nitranilmc; the resulting violet to blue shades are fast 
to washing and can bo discharged to ]mro white bv hydro- i 
f r <^‘xamp]e the diazo-oomiiound , 

obtained from <bazotised p-nitrobenzeiie-o-sulphonicacid- 

azo-l-naphthylammo-T-sulphonie acid is given as the ' 
diazoazo compound.— T. F. B. ” 


3^’ ffifr £ 

«•»* 't "“y 


Duato dyMuffa for cotton ; Process fm pnparina mUow 
ilfti A9a^A®“‘ Glwesheim-ElektroiL Pat 

1913?*^^* 

<'wnpound of m-toJidine or of mm'-diohroro. 
6 combined with two mols. of a l-aminophenyl- 

o-pjrazolore-S.carboxyhc acid or of a l-nitrcnhenvl^. 
™ione.3.^rboxyl& ooid; m the latter 

roddSh j dye eotton y»llow to 

w ?T •';?de"- »«> transformed irto orange 

with fnaS.““a " developm^t 

i Manufacture of .. P. A. 

^w^n, From Farbenfabr. vorm. F. Bayer 

i aP? E®-*- 4«76, Fob. L, 

I 1913. Addition to Eng. Pat. 11,776, May 17,1912. 

^wS “/ green . Farb 

SwiJlari T* Hnguenin und Co., Basle. 

Switzerland. Eng. Pat. 14,860. Juno 27, 1913. Under 
Int. Conv., July 26, 1912. 

See Fr. Pat. 459,681 of 1913 ; this J., 1913. 1101.— T. F. B. 

A. L. Laska and E. J. Rath. 
6“"?“°"' «« Chem. Fabr. Grleshoim-Elek- 

wS; ^r26°i9ff 

See Eng. Pat. 12,162 of 1013 ; this J., 101,3, 906— T. F. B. 


2-NUroquimmnn; Process for preparing . Farben- 

1913. Under Int, Conv., Aug. 12, 1912. ^ 

The troatment of quinizarin with eonoentrated nitric 
acid, a one or in presence of bulphniio acid, results in the 
iomstion of mtropurpurin, whilst treatment w th nitric 
acid in presence of boric acid or other substanniT wWU 
prevents oxidation, produces no nitration. On the other 
product, 2 nitroquinizarin, is easily obtained 
nitnc sold on qiiinizarin in presence of an 
inert solvent or diluent, such as glacial acetic acid or 
nitrobenzene. The product consists of brick-red crystals i 

sy 3S.i; %rs;riS'“s 

:&zS‘X tam'-tT";? s: .~i 

'■ making ydhu’ to brown 

FMbwerke vorm. Meistcr, Lucius, und BrOning. First 
Addition, dated .Tune 17, 1913, to Fi- 443 imo 

May 14, 1912 {see this J., 1912, 979) 

July 0, Oct. 19. and Nov. 16, 1912. 

See Ger m. 265,197 of 1912 ; this J., 1013, lloi The 
darivative 


Subpki^ dyestuffs for cotton ; Process for prodwnno vettow 
862— T^F^R • **’*®'’ i this J., 1913, 


V.~FIBRE8 ; 


TEXTILES; 

PAPER. 

Patents. 


CELLULOSE 


hrr «« • *^1 — \ uuia may also 

Fr. lit. 460,441, ‘ Jacquemin. 

The flouring matter is extracted from wine ioe« bty 
of wetone, the extracts are evaporated, and the^rSiduo 


Process of reUina Th« 

j ^ Fibre Corporation, Ltd. Fr. Pat. 460,092, July IQlg. 

i The stems of Bax are packed vertically in a 
i.tho top of which a slow mid 

! water is admitted and forced to travel throu|h &e MteriS 
I m currents paraUoI to the length of the steL tetao 
drawn off at the bottom together with the produ^ 
extracted by retting, ^e layer of water triSoHo^^ 
j stacks of stenw m the reservoir is given a horizontal 
f h ensure uniform distribution and the 

I speed oi the downward current is controlled bv adiustina 
I the outlet orifices in the bottom of tL tank.-^!^. 

wa»«M<arc of su^hite cellulose or tnechanietd 

puip , Process for extracting resins from D 

Rosenblum, L. Breoh and E. Tyboromki Vr * P^f* 
460,472, July 17, 1913. ^.vo^rowski. Fr. Pat. 

no* C. with 

^ter oontai^ solvents of resin capable of fwiZS 
ammoniror a mlxtSe^ 

^thre^nts. aiw e«pl<^ in prowS^ 

of §'5—2 per cent, of the weight of tho wood.— J. fIb. 


[Jan. 15, 1014. 


iO Cl. VI-BLEACHINQ; DSEDIG. *a Cu Vlt-ACIDS; ALKALIS, 4o. 


Celluloid^ acetyUcdlulose arid the like articles ; Process for 

cleaning and renewing . A. PflEchel, Leitmeritz, 

Austria. Eng. Pat. 18,105, Aug. 8, 1913. Under Int. 
Conv., Jan. 20, 1913. 

Celluloid articles wliich have become dull are immersed 
for a short time in “ English sulphurlo acid *’ at the 
ordinary temperaturo, washed, dried and preferably, but 
not necessarily, steeped in strong alcohol for 16 — 30 
miniites, being finally varnished with one or more coats 
of camphor-collodion. — J. F. B. 

Plastic makrial [from soy beans] capaJlile of replacing 
celluloidf suitable for finishing, spinning ana weaving ; 

Transparent, flexible, non-inflammable. . P. J. Con- 

tant and J. B. F. Porrot. Fr. Pat. 461,007, Aug. 1,1913. 
The latex of the soods of Soja hispida is treated with 
bases, e.g., ammonia, soda or pyridine in the proportion 
of 6—10 grms. jKir litre ; 10 — 15 grms. of a mixture of 
acetic, lactic, phosphoric and nitric acids are added at 
a temperature of 0. The material is then heated to 
boiling in a solution of aluminium sulphate and the 
reaction is allowed to proceed for 2 — 8 days. The plastic 
product obtained is gelatinised by solvents, such as 
pyridine, acetic acid and resorcinol and may be hardenctl 
by formaldehyde. — J. F. B. 

Acetylcellulose; Process for spreading coatings of — ^ — on 
fabrics or other materials. Aot.-Gos fiir Anilin-Fab- 
rikation. Fr. Pat. 461,068, Aug, 2, 1913. Under Int. 
Conv., Nov. 16, 1012. 

The material is (coated with a solution of acetylcellulose 
or nitro-acot ylcelluloso in a mixture of 90 parts of tetra- 
ehloroethane and 10 parts of amyl alcohol or fusel oil. 
As the two solvents evaporate at an approximately equal 
rate, the uniform distribution of the coating is facilitated. 

—.1. F. B. 


Esparto grass, etc., for paper making ; Itkarhing of . 

F. W. Dobson, Tamworth. Eng. Pat. 27,188, Nov. 26, 
1912. Addition to Eng. Pat. 3181, Fob. 8, 1911 (this 
J., 1912, 225). 

Esparto grass, boiled and washed in the usual way, is 
brought into a dry or semi-dry condition and then intro- 
duced into a revolving drum previously charged with a 
mixture of (!on<!ontratod bleaching liquor and water, the 
proportions being such that no subsequent draining of the 
bleached mass is necessary. — ,T, F. B. 

Beating engines for paper making and Hie like. R. Marx, 
London. Eng. Pat. 9049, April 17, 1913. 

An engine of the Hollander type has a trough with parallel 
sides and semicireular ends, a wide midfoather with side 
and end walls parallel to the side and end walla of the 
trough, and a floor sloping downwards and outwards 
from the back-fall to a point near the front rise, whilst its 
inchnation to the vortical wall of the midfoather gradually 
decreases. The press tiro of the roll is counterbalanced 
by levers and sliding weights.-^. F. B. 

Paper pulp ; Treatment of . [Beating engine.] R. 

Marx, London. Eng. Pat. 10,353, May 2, 1913. 

In a beating engine two rohs are provided, one on each 
side of the midfoather, the rolls Ixnng driven independently 
and capable of separate adjustment as to pressure. The 
cross-section of the trough is narrowed about the ends of 
the midfeather but widens out in front of each roll. One 
roll may be built im of basalt lava or equivalent material, 
the other being furnished with ordinary beating bars! 

— J. F. B. 


Process for the clarification of effluents. Ger. Pat. 26G.998. 
See XIXb. 


Preparing asepticatty-sterile thread and bandages. Ger. Pat 
266,963. See XX, 


VI.-BLEACHIKO; DYEDTG; PRIHIIHQ; 
FDOSHIHG. 

Dyeing cotton wiOi basic dyestuffs ; Composition of the lake 

produced in . A. Sanin. Kolloid-Zeits., 1913, 6, 

305-310. 

Tub author has shown previou.sly (this J., 1911, 633) that 
basio dyestuffs and tannin form definite chemical com- 
poimds if excess of the dyestuff be u.sed, and adsorption 
compounds in presence of excess of tannin. The same is 
true in the ca.-,o of the interaotion of tannin and tartar 
emetic, a compound (Ci4H909)2Sb0H, being formed in 
cold dilute solutions Lf excess of tannin be avoided. In 
dyeing cotton with basic dyes the necessary conditions 
for the formation of definite compounds are present, and 
experiments with Chrysoidino, Magenta, (Crystal Violet, 
Safranine, and Victoria Blue showed that compounds are 
formed, 1 mol. of the dyestuff (chloride) combining with 
1 mol. of the antimony-tannin compound, with elimination 
of hydrochloric acid. — A. S. 

Patents. 

Per compounds ; Process for washing and bleaching with 

alhdine solutions of . Chem. Werkc vorm. il. Byk, 

F. L. Schmidt and R. Gruter, Berlin. Eng. Pat. 9247. 
April 19, 1913. 

The addition of small quantitii's of a compound of tin or 
titanium to solutions of per-salts, such as sodium jx^r- 
borate, employed for wa.shiiig and bleaching, renders 
the solution niori; stable on heating. For instance, a 
solution of 0-2 part of sodium perborate in 200 c.c. to which 
is added 0 01 part of SUCI4.3H8O or 0-02 part of Ti(S()4)j, 
may bn heated at 80“—— 86° C. for over 30 minutes with 
very slight loss of aidive oxygen. — J. F. B. 

Dyeing machines. J. Farrar, Halifax, and A. R. White- 
head, Leeds. Eng. Pat. 28,245, Dec. 7, 1912. 

In dye vats of the typo in which the vat is divided into a 
circulating chamber and a compartment for the material 
(yarn), a ])i^ is fitted which communicates from outside 
the vat with a point in the circulating chamber near the 
circulating paddles, and which servos for the addition of 
dyo liquor to the vat in such a way that the freshly added 
dye liquor is rapidly mixed with the liquor already in the 
vat.— J.B. 

Dyeing with dyestuffs insoluble in water or water -insoluble 

leuco compounds of dyestuffs ; Procem for . R 

Wedekind und Co. m. b. H., andM. Iljlnsky, Uerdingnn! 
Germany. Eng. Pat. 27,391, Nov. 28, J912. 

See Fr. Pat. 451,633 of 1912 ; this J., 1913, 598.— T. F. B. 

Fqj.'I hanks and the like , Apparatus for treating with 

liquids. B. Toiifer and L. Hermsdorf, Chemnitz, 
Saxony. Eng. Pat. 12,834, Juno 2, 1913. 

See Fr. Pat. 468,047 of 1913 ; this J., 1913, 1007.— T. F. B. 

Fabrics; Procejts of producing patterns on . M. 

Freiberger, Budapest, Austria-Hungarv. U.S. Pat 
1.080,433, Dee. 2, 1913. 

See Eng. Pat. 13,896 of 1908 ; this J., 1909, 472.— T. F. B. 

Fabrics and the like; Process for watermoofing . 

H. and G. T. Oliver. Fr. Pat. 460.226, July 10, 1913. 

See Eng. Pat. 21,697 of 1912 ; this J., 1913, 941.— T. F. B. 


VII.-ACIDS; ALKALIS; SALTS; NON- 

hetaluc elements. 

Chromic acid; Neutralisation of . L. Margaillan. 

Comptes rend., 1913, 167, 994—996. 

The progressive neutralisation of chromic acid by sodium 
hydroxide was followed by the electrometer methoi 
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uainff an electrode of platinum saturated with hydrogen. 
The E.M.F. curve was interrupted by two almost vertical 
portions (instead of one, as with sulphuric acid), corres- 
ponding respectively to the addition of one and of two 
equivalents of alkali. — F. Sodn. 

Selmioua acid; Colourimetric delermination oj traces of 

. J. Meyer and W. von Garn. Z. anal. Chem., 

1913, 58, 29--33. (See also this J., 1913. 825.) 
Selbnious acid liberates iodino from acidified petassium 
iodide solution, the colloidal selenium whic^h separates 
intensifying the colour : HjSe Os 4*4111=214-1-31120 +80. 
Five c.c. of the solution to bo tested, and 5 c,c. of a standard 
solution, rosjx»ctively, are placed in 100 c.c. graduated 
cylinders provided with a stopcock near the bottom. 
70 c.c. of purest distilled water, one drop of a protective 
colloid {e.g.t g»im arabic) and 6 c.e. of 6 per cent, hydro- 
chloric acid are then added to each cylinder, and after 
careful mixing, the volume is made up to 99 c.c. One c.c. 
of 50 per cent, potassium iodide solution is stirred in and 
after 5 minutes the colours are matched by withdrawing 
a suitable quantity of liquid from the cylinder in. which 
the colour is strongest. Selcnious acid can be determined 
by this method in ^ olutions containing one part in 

Thiosvlphates ; Volumelric ddetmiuation of in 

presence of snlphiies. J. Bodntlr. Z. anal, Chem., 
1913, 63, 37—41. 

WifE.v silver nitrate is addtd to a solution containing 
thiosulphate, the silver thiosulphate first formed changes 
into sulphide : AgnS20a-f-Ilj0=lIjjS04 4-Ag28, one half 
of the sulplinr of the thiosulphate being converted into 
sulphuric acid. This reaction takes place on standing 
some time cold, any sulpliito nresent gives silver sulphite 
which is only decomposed on boiling. 5—10 c.c. (i.c., an 
excess) of 2 per cent, silver nitrate solution is diluted with 
60—70 c.c. of water in a 100 c.c. flask, and the 
solution to bo examinod is added under constant 
agitation. The flask is shaken until the black precipitate 
has gath(*red and the liquid is perfectly clear. The 
volume is then made up and the cxc<?ss of silver prccipi- 
tatt'd in 50 c.c. qf the filtrate with sodium chloricle ; tne 
titration is done with N /20 alkali and methyl orange. 
The proc<‘H8 may also be used for standardising sodium 
thiosulphate ; chlorides do not interfere. — W. R. S. 

Iodides ; lodomeiric determination of . E. Miiller 

and G. Wcgelin. Z. anal. Chem., 1913, 53, 20 — 28. 
The distillation of the ioditxe liberated from iodides 
by the action of oxidising agents, such as potassium 
iodat-o and sulphuric acitl, can lx? avoided by operating 
as follows : The solution contained in a stoppered 
fla*^k is treated with 10 c.c. of 10 per cent, sulphuric acid, 
sufiicicnt l>onzcne to dissolve the iodine, and an excess 
o{ potassium iodate solution. The flask is well 
shaken, after which a solution of 4 grms. of dehydrated 
borax is added to neutralise the sulphuric acid. After 
renewed shaking, 3 grms. of potassium iodide crystals 
are added, and the solution is titrated under constant 
agitation with N /\0 solution of arsenious acid (not thio- 
sulphate), proceeding slowly towards the end. — W. R. S. 

Phosphates and silicates ; Action of phosgew on natural 

. J. Barlot and E. Chauvonot. Comptes rend., 

1913, 157, 1163—1155. 

In continuation of previous work (this J., 1911, 127, 694), 
the action of phosgene on phosphate and silicate minerals 
was studied. Vivianite and pyromorphite were attacked 
at 369® C., and at 600* C. iron and lead were con- 
verted almost instantaneously into chlorides : 
3M0,P,054'6C0a, « 2POa,4-6CO,4-3Ma,. Uranite 
was decomposed very rapidly at 800® C., uranic chloride 
(volatile) and calcium ohforide being formed. Of natural 
silicates, thorite, gadolinite, and cerite were attacked at 
about 1000* C. and very rapidly at 1160* C., the chlorides 
formed being condensed in tne cooler parts of the apparatus. 
Zircon was not attacked until 1260* C* was reached, when 
the iron volatilised as chloride. On subsequently 
to 1300* C* in a current of phosgene, chlorination prooeedM 


rapidly; the condensed siroonium chloride was oon- 
taminated by traces of oaioium and magnesium chlorides, 
but was obtained pure by le-dlstiUing at 600* C. Emerald 
was not attacked at temperatures up to 1400*0. The 
action of phosgene at high temperatures was found specially 
useful for the determination of thorium in monaidte and 
for the preparation of anh^rous chlorides, s,p., uranic 
chloride from uranite. — ^A. S. 

Alkaline earth metals ; New compounds of nUrogen and 

hydrogen with . F. W. IHfert and B. SliklauE, 

Monatsh. Chem., 1913, 84, 1686—1712, 

By the action of nitrogen or of hydrogen on the pure 
metals obtained by the method of Guntz (this J., 1910, 
1389) the pure nitrides or hydrides were obtained. All 
the nitrides would react with hydrogen to form compounds 
of the formula and such compounds were 

actually isolated in the cases of calcium and strontiim. 
The barium compound however reacted readily vath 
hydrogen at a comparatively low temperature to give 
barium hydride and nitrogen. An appreciable quantity 
of ammonia was also evolved, and as the resulting barium 
hydride could be converted into nitride by heating in 
nitrogen, the method might perliaps be used for the 
synthesis of ammonia. All the metals, hydrides, and 
nitrides, when heated in a mixture of nitrogen and 
hydrogen, and the hydrides when heated in pure nitrogen, 
yielded imides (M^NH), which became dark coloured on 
exposure to light, probably owing to the reaction 
4 M^NH=M^(NH,) 24 -M' 5 N,. Inude formation was 
most prominent in the case of calcium and least so in the 
case of barium. None of the imides were, however, 
obtained quite pure. The following tables give the tem- 
peratures at which the metals and their nitrides begin to 
react with nitrogen and hydrogen respectively : — 


Metal. 

Nitrogen. | 

Hydrogen.j 

Nitrides. 

Hydrogen 


1 

“C. 1 

*C. 


•a 

Calcium. . 

410 ' 

SOO 

Calcium . . . . 

280 

Strontium 

380 

215 

Strontium . , 

270 

Barium . . 

260 

170 

Barium .. .. 

800 


— W. H. P. 


Nitric oxide; Decomposition of at high pressures. 

E. Briner and N. Boubnoff. J, Chim. Phys., 1913, 11, 
697—631. 

Nitkic oxide when highly compressed undergoes decom- 
position in two ways according to the equations : 2N05ss 
N 44 .O 8 and 4 N 0 =i 2 N 204 - 02 , the second action pw- 
dominating particularly at low temperatures. 3^ 
oxygen formed unites with the excess of nitric oxide 
forming nitrous anhydride and nitrogen peroxide. The 
reaction velocity is proportional to the concentration (t.e., 
to the pressure) at a constant temperature, and since the 
observed velocities agree with the concentrations firom 
50 to 400 atmospheres, it is justifiable to assume that the 
decomposition takes place although with extreme slowness 
at atmospheric pressure. — W. H. P. 

Hydrogen peroxide; Preservation of by mewM ^ 

acetanilide. A. M. Clover. Amer. J. Fharm., 1913, 85, 
638—646. 

Ths addition of 0*06 per cent, of acetanilide to hydrogen 
pero 2 ude solution increases the stability to such an extent 
that only about 2*7 per cent, is decomposed in 6 months. 
The presence of mineral acids and of salts of the alkalis 
and alkaline-earths has no influence on the stability of the 
peioxide solution ; traces of copper and iron increase the 
rate of decomposition. — W. P. S. 

Ytterinum; DeconwosUion of into U$ sdemtnU, 
C. Auer von Wwbach. Monatsh. Chem., 1913* 84^ 
1713—1728. 

Br fractionation of 3 rttdrbiam the author isolated and 
purified ^ oontpoimdi of two oonstitiient elsmssite, 
cassiopeium Cp (At. wt. 176*00} and aldebaraniiiiii Ad 
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(At. wt. 173*00), From the originikl 600 grms. of vtter- 
Mum oxide about 48 grma. of caesiopoium oxide and over 
200 crms. of aldebaranium oxide were obtained. 

-W. H. P. 


Badio^denientg ; Behaviour oj in ^ecipitalion re- 

actiona. K. Fajans and P. Beer, ^r., 1913, 46, 
3486—3497. 

It hae been shown provioiwly (compare Soddy, this J., j 
1011 , 84) that radioolements which occupy the samo place j 
in the periodic system us ordinary eloment*< are ohemically / 
identical with such elements and cannot be separated 
t^refrom by any method of fractionation. Experiments ! 
with radium E and other radioelements have now led to 
the general rule that a rudioelement will be precipitated 
in aU cases whore tho chief element of its i>leiade (the 
ordinary element occupying the same place in tho jwriodic 
system) would be precipitated if prenmi in weighablo 
quantities. For example, radium E, belonging to tho 
bismuth pleiade, is precipitated in all ca.'-o.'i where bismuth 
(in greater concentrations) would be ])recipitated. Since 
it has been fomid that abnormal arbsorption phenomena 
occur much less frequently than would be expected in 
these precipitation reactions of radio -cb'monts, the general 
rule given affords a useful moans of ascertaining the 
chemical nature of radio-elomonts. Experimonts with 
radium A have shown that this is identical chemically with 
polonium and of the ordinary elements most nisembles 
tellurium, not mercury, as has been supposed by Kussell 
and by von Hevosy. In a solution containing univalent 
and divalent mercury, together with bismuth, if the latter 
be precipitated as phosphate in strongly acid solution, it 
carries down radium A (piantitatively, thus sejiaratiiig it 
from mercury.— A. S,. 

Hadioactivc aahitlunccft ; (kdhidal solutioHa of — . //. 

F. Panoth. KoUoid-Zeits,, 1913, 18, 207— .‘106. (See 
also this J., 1013, 780.) 

In acid solution all the ladioelemonts examined dialyseil 
with normal velocity, but in neutral solution, polonium 
and radium E, and in ammoniaoal solution, also thorium B 
dialysed very much more slowly. In acid solution polo- 
nium and thorium B travelled almost oxcliisivoly to tho 
cathode and in amraoniacal solution to the anode ; radium 
and thorium X travelled to tho cathode in both acid and 
ammonlacal solid iojis, Tho particles which travelled to 
the anode wore n'tained by [Mirchment to a much greater 
extent- tlian those which travelled to the cathode. 'J’he 
colloidal particles of polonium and radium E in muitral 
solutions and of thorium B and radium 1) in ammoniacal 
solutions must be extraordinarily small, for acid, neutral, 
and ammoniacal solutions all ap{>oared alike when 
oxanUnod ultra microscopically. — A, S. 

Bhoaphorua ; Modificationa of . A. Stock and E. 

Stamm. Ber., 1913, 46. 3407—3613. 

PflUSPHOBUS vapour when superheated and then cooled 
rapidly, condensed partly as red phosphorus (sec tliis J., 
1912, 686 ). Exiierimeuts at different temperatures and * 
pressures designed to ascertain some I'clation between the 
degree of dissociation of the phosphorus vapour and tho 
quantity of red phosphorus deposited gave inconclusive re- 
sults quantitatively, but qualitatively the process apjwarod 
to oom^ise first dissociation : P 4 ;J 1 P|, and then 
union of P 4 and P, mols. to form mols. of red phosphorus: 
aiP|+yP 4 — p£»-f 4 l^. Red phosphorus exists in the form 
of vapour, for when heated, with exclusion of light, to 
280*— 400® C., it distilled and the condensed product in 
the cooler part of tho tube always consisted to a small 
extent 0 ! the red modification ; HittorPs crystalline 
phosphorus yielded colourless distillates at 300^ — 360® C. 
and also when the vapour wa.s heated to 500® C. Con- 
ttvty to Antowski's statement (Z. anorg. Chem., 1896, 
ia,m red phosphorus when free from white phosphorus 
and heated in a vacuum (t.e., with exclusion of air and 
moUtiire) was not perceptibly volatile at 100* a or even 
at MO* C. Tho description of Hittorf » phosphorus as 
phosphorus*' la quite erronapusi the pure 


product was practically a non-conductor of electricity 
(See also Wahl, this J., 1913, 288.)— A. S. 

Decompoaition of betaine by mmtk potash. Preparation 
of hydrocyanic acid by the destructive distillation of beet 
nwlassea by the Dessau process. Albers. See XVlI. 

Study of the Pernberton-Kilyore 7nel>hod for delmnination 
of phosphoric acid. Hibbard. See XXIIL 

Vohnnetric determination of potassimn xanihate \and 
mercuryf]. Holinberg. See XXIIT. 

Patents. 

Sulphuric anhydride: Manufacture of— —by the contact 
proceAs. Earbenfabr. vorm. F. Bayer und Co. Er. Pat. 
460,074, July 5, 1913. Under Int. Conv., July 13, 1912. 

Compounds of silver and vanadium are employed as 
catalysts. For examjdo asbestos is impregnated with 
ammonium metavanadate, then treated with silver 
nitrate, and washed. Using asbestos containing 20 per 
cent, of silver vanadate, tho sulphur dioxide jjrcseiit in 
burner gases is, it is stated, converted almost quantita- 
tively into sulphur trit>xide at about 520® C. — A. S, 

AmmmUi \JfonL ndroijeH\; Product ion of . It. \V. 

Wallace and E. Wassnier, London. Eng l^at. 18,450, 
Aug. 10, 1912. 

Magnesium or other suitabh! metal is eoiiveil-ed into 
nitride, and this is divided into two portions, one of which 
is treated with hydrogen sulphide to form sulphide and 
ammonium sulphide, and the otlier with hycLrochloric 
acid to form chloride ; the sulphide and chloride arc then 
electrolysed togi'ther and tho metal obtained again con- 
verted into nitride, and so on, tho sulphur and clUorinc 
and/or chlorides of sulphur also produced by electrolysis 
being treatijd to form hvdrogcn sulphide and hydi’ochlorio 
acid. Chloride may, if desired, introduced from an 
outside source and only part of the metal converted into 
nitride. — F. SoDN. 

Hydrogen und ammonia ; Manufavluir of - — . J. Y. 
.Tohnsou, London. From Badische Aniliu iiud Soda 
Fabrik, Liulwigshafcn-on-Bhinc, Goinianv. Eng. Pat. 
26,770, Nov. 21, 1912. 

Caebon monoxide and steam uiv euusul to int(*raet at 
300® — 600® C. under a pressuro of 4 — 40 atmosphcies in 
the presence of a catalyst, such as iron, nickel, or the like, 
with the jnoduction of carbon dioxide and hydrogen, the 
former being removed by absorjition, and the compressed 
iiydrogcu bc*iug ready for the synthetic prodiiction of 
ammonia under pressure. — -0. It. 

Chlorides of the alkali metals; Treatment of- — for the 
obtainmeni of useful products therefrom. J. A. Kendall, 
London. Eng. Pat. 26,896, Nov. 22, 1912. 

An alkali chloride is heated to about 1100® C. in a nickel 
or cobalt vessel in the presence of steam and finely 
divided molybdenum or tungsten. Hydrogen and hydro- 
chloric acid arc evolved, and the aJkaU molybdate or 
tungstate also formed is reduced in a second stage of the 
process by means of carbon at 1200® — 1300° C. Tho 
products of the second stage are al^U metal vapour, 
carbon monoxide, and metallic molybdenum or tungsten, 
the latter being then used to treat a fresh ohaige of alkali 
chloride. The alkali metal vapour may be oondenaed, 
oxidised in tho presence of carbon monoxide to form 
alkali carbonatt*, or used for the production of cyanides. 

—0. R, 

Amfnonium sulaluUe: Saturator for tAe recovery of-—. 
C. Otto und Co, Gob. m. b, H. Fr, PBt. 466,219. 
i June 13, 1913. 

1 A oyuKDJUOAL saturator, a, with a trunoated, conical 
! bottom, 0 , and a dome*shapM cover, c. Is pro^dtd with 
an overflow, «, and an efetor, A, which trpaifers ^e 
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depoitted ammonium sulphate to the funnel-ahaped 
veaseh L The mother liquor csoaping from the overflow, 
e, and from the vessel, I, runs into a receptacle, h, from 



which a pump, /, returns it to tlie saturator. As soon as 
the vessel, I, is full of wet salt, the lat.x?r is introduced 
into a hy(^o -extractor, m, and centrifuged. Two con- 
centric cylinders divide the saturatcjr into annular com- 
}Mrtments, w, and p, those being bounded at the top by 
the truncated cone, d. The gases enter at /, pass below 
the level of the liquor at o, and uitj deflected upwards 
oy the baflSc cylinder, which also serves to prevent undue 
agitation of the liquor near the overflow. Passing up- 
waids into the space, p, the gases are freed from adhering 
liquid by the walls, d and and Anally impinge horizontally 
against the central, vertical tube, and so out of the appar- 
atus through g. The velocity of the issuing gases is so 
small that any traces of accompanying mother liquor fall 
bark from g mto the saturator.— 0. R. 


hl^rolyais Jiahgcn alkalin ; Procetm and apparatus for 
Siemens imd Halske A.-G., Berlin Eng 

ms 

In the electTOlyiriB of alkali halidoe in apparatus on the 
horia^ntal diaphragm principle,” a valve is arranged in. 
-he outlet pas^e of the cathode space, and the hym^en 
IS mamtamed under dight pressure, which is almost 
au^ient to counteract the hydrostatic pressure of the 
ole^rolyte above the diaphragm. The speed of filtration 
IB thus regulated and made to correspond with the electric 
current u^d, the process aUowing of the employment of 
a very thm filtering medium, such as asbestos fabric. 

~0.R. 

Ftrrocyanidea ; ProdwUion of . [B^very of hydrogen 

2wt&4fl3ir''’^ EiTPat. 

Coke-oven or other gases containing hydrocyanic acid 
m passed through a tower packed with lumps of Oleveland 
wn pro or ot^r native fer{^ compouX throiih S 


Cyanides ; Jmpts. in the process cf MargusriUe and 

Sourdeval for the manufaciure of—, F. Qros, P. 

Goissedet, F. Bouchardy, and M. Fossier. TV. Pat. 

460,684, July 23, 1913. 

A MiXTUKS of 8 parts of barium carbonate, 3 of carbon 
(petroluem coke or anthracite), and 2 of tar is moulded 
into balls €md these are heated to 600° C. in gas retorts to 
recover the tar by distillation. The balls are then placed 
in an electric fumaco heated to 1600° C,, and subjected to 
the action of a gas contaiuiim nitrogen, e.g., producer gas 
or air, whereby barium cyanide is produced. The furnace 
is an inclined cylinder ; at the^ends of the middle reaction 
zone are two rings of carbon electrodes, with intermediate 
electrodes for use at the beginning of the heating ; the 
charge itself serves to conduct the current when it becomes 
hot. The cyanide may bo subsequently decomposed by 
steam, with the evolution of ammonia and carbon monoxide 
and formation of baryta for use again in the process. 


Aluminium-beari'ng materials ; Treatment of [/or the 

manufacture of aluminium hydroxide\ H. P, Bassett, 
Catonsville, Md. U.S. Pat. 1,079,689, Nov. 26, 1913. 

Clay, felspar, slate, or the like, 5 paits, sodium carbonate, 
3 parts, and sodium sulphate, 2 parts, are heated together, 
the soluble portion of the product is carbonated, and the 
precipitated aluminium hjdroxide is recovered. — O. R. 


j Alumina; Purifying . (1) H. F. Chappell, Nev 

York. (2) G. E. Cohen, Brooklyn, N.Y., Assignor to 
H. F. Chappell, New York. U.S. Pats. 1,079,899 
and 1,079,900, Nov. 26, 1013. 

(1) Alumina is freed from accompanying silica by first 
j heating it to a temperature which renders alumina insoluble 
in hydrofluoric acid, then subjectmg it to the action of 
j hydrofluoric acid and water, and finally heatmg above 
I 600° C. (2) Alumina is heated to a temperature which 
j renders it insoluble in ammonium bifluoride, this reagent 
bemg then used to free the alumina from accompanying 
silica. — 0. R. 


N itrous vajjours; A bsorplion of b y lime. A. T. Schloesing. 

Fr. Pat. 460,328, Oct. 2, 1912. 

The nitrous vapours present in hot gases coming from 
an electric furnace aro absorbed by means of quicklime 
at 300° — 400° C., the quicklime being produced by burning 
limestone, either in fragments or in agglomerates, by 
means of the hot gases containing the nitrous vapours. 


Sulphate furnaces ; Scrapers for agitators in . Farb- 

werke vorm. Meister, Lucius, und Briining. Fr. Pat. 
460,484, July 17, 1913. Under Int. Conv.. Feb. 14, 
1913. 

Claim is made for the use of scrapers of refractory, acid- 
resistant stone. In the example shown, the scrapers 
are pieces of stone of chisel-shape, fixed in supports by 
means of wed^s and attached to the arms of the agitator 
by moans of ^Its. — A. S. 

Su^hur diefUoride ; Manufachtre of . Verein 

C^mischer Fabriken in Mannheim. Ft. Pat. 460,555, 
July 21, 1913. Under Int. Conv.. July 80, 1912, 
Sulphur diohlorido is prepared bv the action of chlorine 
on sulphur, sulphur monochloride, or otW sulphur 
compounds, at the ordinaiy temperature, in presence of a 
catalyst, especially iron filings. Other suhetonoes which 
may be us^ as catalysts are cobalt, nickel, aluminium, 
manganese dioxide, anhydrous calcium ohbridto, and 
iron chloride. — ^A. S. 

Thorium: Separation of-^—from other rare earths. 

0. Kndfler und Co. Oer. Pat. 2d6»459, July 8, 1912. 
Aoid solutions of the rare earths, especially snob ae are 
obtained in the working up of monaiute, are tieated with 
lebaoto floid. whereby uioriiim is preoliiitated. <8ee also 
this J., 19^ 801.HA. B. 
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Per ‘Salts ; Manufarture of . Ohem. Worko vorm. 

Br. H Byk. (ior. Pat. 206,517, Jiuio 24, 1911. Addition 
in fJfir. Pat. 248.683. 


Tkk preparation of, for iiiHtance, calcium perborate by the 
interaction of Hodiura jiorborate and a calcium salt, as 
do^crilKjd in the chief patent (see U.S. Pat. 999,497; 
this J., 1911, 1057) is carried out in presence of such a 
quantity of hydrogen peroxide that the concentration 
of tile latter remains above 10 per cent. The sodium 
perborate is preferably dissolved in concentrated hydrogen 
peroxide, which preoipilates the small quantities of com- 
pounds of hoavj’ metals always present and which have 
a prejudicial ofTcct on the stability of the ]KW-salt.s. After 
filtering, the solution is treated with a solution of a calcium 
salt. The hydrogen peroxide prevents appreciable 
hydrolynis of the procijiitaicd calcium ixwborato. — A. S. 


PolUHtiiuiH nirbouate ; ManafarJttre of -by the inter- 

ardoN of jiofuHfiiam sulphate and sodium rurbonaie. 
Heldhurg, A.-G. fur Bergbau, liergbaujiche mul audere 
indust rielle lUrzcugnissc. Oer. Pal. 266,786, Jan. 11. 
1913. 

Potassium sulphate is treated, in aqueous solution, with a 
largii excess of sodiinn carbonate, at 35^ — 40'^ C., whereby 
there are obtained a solution of potassium carbonate 
and a double pot assi uni -sodium sulphate, of approxi- 
mately the comjiosition, Na 2 iS 04 , 2 K 3 S 04 . — ^A. S. 


to increase the porosity. For example, dry preoipitoted 
ferrous carbonate may be made into a plutio^ mass with 
j lime, water, potassium hydroxide, and ferric nitrate, tod 
j the mixture dried and heated to 600° C._ A reaction 
temperature of preferably not over 600° C. is maintained 
by adjusting the temperature of the gases before they 
enter the contact chamber. — F. Sodn. 

Iodine, from caliche ; Recovery of and the prevention 

of corrosion of plant during concentration of caliche. 
H. L. Sulman, H. F. K. Picara, and Salts Extraction 
Syndicate, Ltd., London. Eng. Pat. 26,056, Nov. 13, 
1912. 

' Loss of iodine and the corrosion of vats, etc., during the 
; concentration of caliche liquors is pievented by treating 
j these, preferably kept slightly alkaline, with sodium thio- 
, sulphate solution or other rodiKjing agent capable of re- 
ducing iodatos to iodides, and by adding a small quantity of 
I neutral oil r>r hydrocarbon oil so as to form a surface film. 

; The vessel may also be connected with the negative polo 
i of an electric circuit, of which the jiositivc polo is con- 
nected with an anode inseited in the liquid ; a feeble 
current cfliciently protects the cathode surface. — F. Kodn. 

Aminojiium nitrate . ; Process of making by the am- 

monia-soda pt'oeejis. F. A. Freetli, Great (Vosbv, anu 
H. E. Cvocksedge, Ijondon. U.S. Pat. 1,081,107, Dec. 9, 
i 1913. 


(VflMCfl [oxygeni frurn solids ; Apparatus fur obtaining . 

(\ \^^wton, London. Eng. i*at. 25,326, Nov. 6, 1912. j 
Tui! a])i»aratuH is a modification of that described in Eng. 
Pat. 15,000 of 1908 (this J., 1909, 884). The retort is j 
provided with cylindrical inlet and di.scharge throats • 
through each of which pai.sos a rotary stop|)or of screw 
or disc form, mounted on an axial shaft ; the material ' 
itself forms a seal while being moved into or from the j 
retort. A |K»rforalod plate beneath the upper cover servo.s , 
us a secondary seal, and arms are jirovidod for sMceping 1 
the material through the perforations into the body^ ^ 
of the retort, in which is a nuinlKw of distributing anus, | 
8ii])orposed spirally. The material is tliseharged from the ■ 
retort on to an adju.stable platform, which may Ix^ hollow j 
for heating or cooling juirpostw, and passes between j 
crushing rolls, contained in a casing, to an oi>en trough j 
and (finvator, thence to a j-otary sorting table, and again I 
into the retort if dosirocl. Steam is supphod through ] 
nozzles at the ba:;e of the retort and gas witlidrawn above 1 
by a pijM) terminating intcmally in an upward lieiid covered \ 
by a cap. The relort is heated by a spiral surrounding I 
flue connected with the boiler jurnace. — ¥. Sodn. ! 

Hydrogen and oxygen ; Putdaclion of by electrolytic I 

'processes. The Knowles Oxygen Co., Ltd., and R. W. 
Grant, Wolverhampton. Eng. Pat. 1812, Jan., 22 1913. 
Tub electrolyte is made to undergo a ]>relirainary electro- 
lytic purification, generally with a current of low density, 
before jwssing to the colls for the production of oxygen 
and hydrogen. For this purfKise, it may be passed 
at a suitable rate through a tank having a numW of 
vortical balSe-plates functioning as weirs, of diminishing ' 
height towards the outlet ; tlioso serve as positive dec- \ 
trodos, and corresponding su.si.>onded plates between i 
them act as negative electrodes. After the preliminary 
treatment, the electrolyte iMissos preferably to settling ' 
tanks.— F. Sodn. j 

Hydrogen from water-gas or other gas containing carbon i 

monoxide ; Process for the production of . Badische ' 

Anilin und Soda Fabnk. Fr, Pat. 469,918, July 2, 
1913, Under Int. Conv,, July 23 and 24, 1912, Feb. 14 
tod 10, 1913. 


See Eno Pat. 10,455 of 1910 ; this J., 1911, 1013.— T. F. B. 

Ammonia-soda ; Process for making . A. Clcinm. 

Fr, Pat. 460,837, July 28, 1913. Under Int. CXmv., 
Dec. 3, 1912. 

See Eng. Pat. 16,470 of 1913 ; this J., 1913, 1066.— T. F. B. 

Perboratc*s ; Process for the. electrolytic manufacture of . 

K. Anidt, Oharlottcnburg, Assignor to Chcm. Fabr. 
Griinau, Lamlslioll und M<*yef A.-G., Griinau, Germonv. 
U.S. Pat. 1,081,191, Doc. 0, 1913. 

See Eng. Pat. 12,530 of 1913 ; this J., 1913, 910.— T. F. B. 

Metallic oxides ; Process for the jrroduction of light volu- 
minous specially suitable for catalytic reactions. 

F. Bedford, Sleaford, and E. Erdmann, Halle, Germany\ 
ISiig. Pat. 27,718, Dec. 2, 1912. Under Int. Conv., 
Dec. 18, 1911. 

See Fr. Pat. 451,155 of 1912 ; this J., 1913, 602.— T. F. B. 

Rihogen oxides ; Apitafatus for the preparation of . 

j. S. Island. Fr. Pat. 460,557, July 21, 1913. 

See Eng. Pat. 11,363 of 1912 ; this J., 1913, 909.— T. F. B. 

Hydrogen ; Manufacture of . J. Y. Johnson, London. 

Prom Badische Anilin und Soda Fabrik, Ludwigshafen 
on Rhine, Germany. Eng. Pat. 27,955, Dec. 4, 1912. 
See Fr. Pat. 450,918 of 1913 ; preceding. — T. F. B. 

, Hydrogen and oxygen from water ; Apparatus for indus- 
trially jrrodmiwj by electrolysis. Soc. Anon. I’Oxhy- 

drique hVan 9 aiKe, Paris. Eng. Pat. 18,818, Aug. 19, 
1913. Under Int. Conv., Sept. 21, 1912. 

See Fr. Pat. 459,907 of 1912 ; this J., 1913, 1156.— T. F. B. 

Oraphitefrom worn-out crucibles ; Method, of recovering . 

A. Teichmann, Zeitz, Germany. U.S. Pat. 1,080,085, 
Dec. 2, 1913. 

SEEGer. Pat. 263,653 of 1912 ; this J., 1913, 1068.— T. F. B. 


The gas is passed, with an excess of steam, over heated 
finely divided metals of the iron group, especially iron, 
oobalt, tod nickel, or their oxides, and the carbon moxide 
formed is eliminated from the gaseous reaction product. 
The catalyst is best prepared by the addition of appro- 
priate diluents or bin^g agents, organic ot inorganio, 
which may be such as to give o£l gas on heating so as 


Vm.-GLASS; CERAMICS. 

Clays [; Classification of ]. A. MOntz and H. 

Gaudechon. Comptes rend., 1913, 157, 968—974. 
Suspensions of clays of known concentration were a owed 
to settle in cylinders of 1 litre capacity, under identioa con- 
ditions, for varying periods, and the proportion of suspended 
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matter diaappeanng per hour from the uppermost 250 c.c., 
detennined. Ciays from different sources (prepared by 
ScUoesing’s method) varied considerably as regards their 
relative content of pi^icles of any given dimension, the 
rate of deposition diminishing with time in a charaoterutic 
but often irregular manner, and comparative experiments 
carried out in an electric held led to similar conclusions, 
although in this case it was the smallest particles which 
were the most rapidly deposited. It is suggested that 
fractional deposition, under arbitrary conditions, might 
form a basis for the classification of clays, —F. Sodn. 


Porcelain ; Soft artifkinl^ frit or French . A. Granger. 

Bull. Soc. d’Encour., 1913, 120, 105 — 247. 

A HiMTOBY of the origin and development of the various 
forms of ijorcelain, with siwcial regard to thofco of Franco 
and of Sivres. 

Modem soft porcelain, dates from 1870, when Laiith 
found by analysis that the composition of the waro varied 
considerably with the firing temperature, owing to vola- 
tilisation of alkalis. It was decided to use a i^-ore acid 
frit, and Stas glass which has the composition : SiOj 77, 
CaO 10*3, KjO 7*7, NajO 6*05 per cent,, was employed, 
while the marl was replaced by a mixture of chalk and 
Droux clay. The figures for the body mixing were : 
sand 49, Stas glass 27*5, chalk lG-66, Droux clay 6*80. 
The chemical composition was ; SiO^ 80*31, AlgOa 2-62, 
CaO 13*27, RjO 3*8 ; which meant that nearly 5 jier cent, 
more silica was introduced at the expense of the lime and 
alkalis. More recent mixings, used for ware exhibited at 
the 1000 Exposition, are : — Sand 33, Stas glass 46, chalk 14, 
Dreux clay 7 ; with a glaze formula : 0*46 Na._,0, 0*54 PbO, 
2*5 SiOj. The ware is fired at cone 4 instead" of at cone 7, 
like Lauth'a mixing. Still more recently, kaolin has been 
substituted for Droux clay, but the composition is not 
published. This new ware is called soft kaolin porcelain. 

— H. H. S. 


Patents. 

Qla^a carboys ; Manufacture of . A. Schiller, Ikirlin- 

Schoneborg, Germany. Eng. Pat. 13,827, Juno 14, 1913. 
An upper, two intermediate, and a finishing mould are 
successively used for mechanically blowing glass carboys. 
The wads of the finishing mould form the natural oxtt'nsion 
of the outline of the upper mould, and the two inter- 
mediate moulds can be raised into position from below, 
one being slightly wider than the other. The strong 
lateral projection of the carboy next to the neck is thus 
formed in the prelinnnary moulds in the early stages of 
blowing, and the vessel receives its final shape in the 
finishing mould without acquiring a “ waist.” — 0. R. 


Enamelling; Proceta and firing oven more eapecwUy 

applicable to . 0. Zahn. Fr. Pat. 460,104, July 7, 

1913. Under Int. Conv., Sept. 26 and Oct. 10, 1912, 
and Feb. 26, 1913. 

To BuppresB heat at certain points where it would bo 
injurious to enamelled objects fired in a muffle oven, 
the excess heat may bo absorbed by accumulating material 
or bv special cooling devices at these points, or the heat 
which surrounds the muffle may be prevented from 
acting on the cover, or part of the muffle — specially the 
cover — may bo treated differently with regard to local 
heating. These objects are attained by prolonging 
the side walls of the muffle up to the arch of the heating 
chamber, by shielding the cover of the muffle with an 
insulating material to prevent radiation of heat towards 
the interior ; by diminishing the radiation from the hot 
gasos through the side walls towards the upper part 
of the muffle by moans of insulating or other material 
or by curving the. walls outwards; by the provision 
of a cooling conduit, or a space connected with a cooling 
chamber by suitable valves, above the muffle ; and by 
applying heat only at certain points and not imiformly 
over the component parts of the oven. — W. C. H. 


IX.-BUILDING MATERIALS. 

Portland cement ; Influence of aodium bisulphite on — . 

H. Ltiftsohitz. Tonind.-Zeit., 1913, 87, 1986 — 1987. 
Tests on mortar made from [German] standard sand and 
Portland cement to which sodium bisulphite had been 
added gave the following mean results ; — 
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Soluble calcium bisulphite is probably formed. — F. Sodn. 


Ceramic products moulded under great pressure ; Process 
of treating and moistening days allowing the. omission 

of drying of G. Hidoux and J. Bemheim. Fr. 

Pat. 460.803, July 28, 1913. 

A FBOCESS of semi -dry moulding of clays and other mor8 
or lees plastic materials, which consists in preparing these 
materij^ by disintegration, artificial di^ng, grinding 
and sifting and then moistening thorn by means of a spray 
of water so as to prevent the formation of moist lumps. 
The moistening apparatus consists essentially of a tray 
turning horizontaUy on its axis so that a layer of the 
material is passed under the orifices of the sprinkler 
and then through juxtaposed ploughs, which ensure 
mixin g of the material without any compression or 
agglomeration ; the ploughs are preferably arranged 
in several rows so that the blades ox one are zig-zagged 
with those of the preceding. The clay is moistened with 
water atomised by compressed air. Clay for the manu- 
facture of bricks, tiles, etc., is thus obtained, containing 
from 8 to 11 per cent, of water, in a pulverulent condition 
•od free from moist lumps, so that t^ products obtained 
by compression of the powder in closed moulds can be 
tokened to the kiln without intermediate 


Portland cement clinker ; The constitution of . B. D. 

Campbell. Tonind.-Zeit.. 1913, 87, 1907—1910. 

A CYUNDBiCAL disc of Portland cement clinker (about 
30 mm. diam., 18 mm. thick), with plane polished surfaces 
was placed between two thin, similerly polished discs of 
pure, porous magnesia. Two laigor magnesia discs (about 
30 mm. diam., 3 — 4 mm. thick) were placed above and 
below the smaller discs respectively, and the whole oom- 
bluation, each section of wmeh had been carefully weighed, 
was heated in a gas furnace to 1476® — 1676® C, for from 
to 13 hours. The temperature, measured by me^ of a 
platinum-rhodium thermo-element, could be maintained 
constant within 10® C. At the rai^ of temperatures in 
question Pierce had shown that the oelite constituent of 
Portland cement clinker fused and was absorbed b^ mag- 
nesia, whilst the alite constituent remained sohd and 
crystalline. The weight of the magnesia discs and their 
chemical composition after the treatment thus afforded 
means of determining the relative amounts and the approxi- 
mate chemical composition of alite and oelite. The experi - 
mental results indicated that oelite is a calcium aluminate, 
which fuses at a little above 1400® C. and in tiie fluid 
oonditiun dissolves ealdum oxide and osleiam oriho- 
sUioa^ the fonner being the more soluble, and the two 
dissolving in fused oelite in aooordanoe with the same 
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Utpb which hold good for saline solutions. Alite is com- 
posed mainly of a- or d-calcium orthosilicate with calcium 
oxide and a certain amount of calcium aluminates and 
ferrites in solid solution. The amount of calcium oxide 
in solid sjlution depends on the total amount of bases 
present in the mass and on the clinkering temperature, 
but the solution limit is probably reached when the ratio 
CaO : SiO. is that required for the formation of tricalcium 
silicate. — 0. R. 


Testing of cement. Precautions retired. W. L. Qadd, 
Concrete Institute. “ Times Eng. SuppL Deo. 17, 
1913. 

Thb author drew attention to fallacies in some of the 
recognised processes of testing Portland cement, especially 
in connection with the British standard specification. 

Time of setting. The standard sjxjcification stipulated 
that Iwforo any sample of cement was submitted to certain 
tests it “ should bo spread out for it depth of 3 in. for 24 
hours in a temperature of from 58° to 64° F.” (14°— -18® C.) 
The object appeared to be to cool t he cement to the normal 
temperature, and to obtain conditions similar to those 
governing cemwit which had lain in sacks or casks for two 
or three weeks. Cooling could, however, bo very simply 
done without exposing the samj)lo to air, and aeration was 
apt to load to unreliable results in subsequent setting-time 
tests. Cement kept in sacks, under ordinary conditions 
of dry storage, became either slower or quicker in sotting, 
but the result could not be foretold. 

The setting time was differently affected when the same 
cement was aerated or stored in bulk in different localities 
or at different periods. Pure, dried air had no effect mwn 
the setting time of cement, but the effect of moist air free 
from caibonic anhydride was distinctly marked, while the 
acceleration of settbig tinio by absorption of carbonic 
anhydride was proved. 

Fineness. In regard to the British standard specilica- 
tjon for the manufacture of wire cloth for sieves, many 
rolls of cloth which confained the stipulated number of 
threads, of practically the correct diameter, were ho]}e- 
lossly inaccurate for tho purpose of f(*Hting cement for 
fineness. The sijio or area of the holes in a sieve was tho 
and should 1ki stipulated, tho actual diameter 
of the threads, or their pl■eci^o number per ixmh, being of 
secondary importance. Another point which appeared 
to bo overlooked was the size of the sieve itself. A very 
finely ground sample gave 3’5 pc^r cent, of residuo on a 
on a smaller one — a diffeiejice 

of 37 per cent, of the total. 

Specific gravity. — Tlie 8|)ccifie gravity tost Mas still 
letainod in tho British standard specification, aiul was 
considered to fulfil tho functions formerly attached to tho 
b^hel weight tost — viz., to defect tho degree of burning to 
whion the clinker had been subjected. The author agreed 
with the conclu8iou^ reached by Butler that tho specific 
gra^ty of cement was no indication whatever of proiior 
calcmation, but depended upon tho age of tho cement and 
the oppoHunitiea it had had of absorbing water and car- 
homo anhydride from tho air. In some specifications 
the speoifio cavity was directed to be taken after the 
cement hod been dried at 1000® C., but this could have 
no efeot, the lowest temperature for the expulsion of 
oarbomo mhy^de being 300“ U For oortnin doubtful 
oomenta the only roliable guide was a ohemioal analyKie, 
and havmg this the specific gravity was superfluous. 

fitondord sand. There was a somewhat general idea 
that tensile or crushing tests of cement with standard 
sand repre^ntod the best results of which the cement was 
oapaple. This was erroneous. The use of standard sand 
merely gave rwults which were comparable. The standard 
sands specified in different countries and the residts of a 
number of ^ts made with these were given in the paper, 
•no from these it was shown that the orusl^g resistance 
^ oonmte made from the same cement varied not only 
S. character of the aggregate. 

Dealing with th» aui^lave test, the author saidU was 

pressure steam test 
introduced into Germany about ftfll, and rejected by 

•*^* 1 ?* ^ unreliable wd ml»^ 
leading. Quite recently the auto^ve test had been sub- 


I jected to oritioal examination both in the United States 
j and in Canada, and the conclusions arrived at were that a 
case for its adoption had not been made out. 

Free lime. No theory connected with Portland cement 
had obtained a stronger hold than the idea that unsound- 
ness of cement was due to free lime looked up within the 
particles of the ground material. Well-authenticated 
j facts wore directly opposed to the theory that expansion 
of cement was caused by free lime. The author’s view was 
I that unsoundness in cement was probably due to tho 
j presence of an abnormal silioato, perhaps dicaloium silicate, 
j an unstable compound, and slowly disintegrated with an 
; increase in volume. 


Road const} action ; Part played by imter m macadam «. 

W. G. Fearnsidcs. Trans, Surveyors’ Inst., 1013. 46. 
33—80. 


Wateh is an essential constituent of all road constructions 
and, when present in e.xcess, is most generally responsible 
for their automatic disintegration and decay. The road 
surface sufff'is more from mechanical abrasion by traffic, 
but tlie under layers aic subject to continuous action by 
percolating or stagnant M'uler. Roadstoiies consist 
largely of fr'lspar, and the less silicious the felspar the 
I more soluble does it piove. Any rock which contains 
j ferrous iion will be “rusted” as well as iiartially dis- 
solved, and lime when present in ro.'ks will be converted 
. into calcium carbonate. Sulphides are oxidised to sul- 
I phatca with luoductioii of some free sulphuric acid. 

Sf>lveui action is most dijstructive and rapid when calcium 
I carbonate ])n‘sent us a cement holding other and less 
: soluble mineial grains together is attacked. For this 
: reason, cement stones from clay districts, calcareous grits, 
i bastard limestones, Grccii-suiid and even Kentish Rag 
' make j>oor material for iindciiayers. Igneous rocks, if 
, not partly Mi'atheied in the quarry, may be considered 
i as immune for many y(*ars. I’he worst road-materials 
ill common use are the slugs, Avhether as siu'faco or under 
j layer. Turning from the solvent to tho physical pro- 
perties of Mater, its binding jKiwer is an effect of surface 
tension, and for maximum efficiency the propoilion of 
wttt<*r should be kept at the o])timum. “ Potholes ” grow 
by the wear of traffic at those places where by local 
water- pockfts the proportion of water is above the 
optimum. The road materials which, Ixiund with water, 
are strongest arc those wliich break into pieces with flat 
faces readily wetted by w ater, as for example Dei byshire 
limestone. Briquettes of crushed road-stone afford a 
e<invenient method of testing its binding p<jwer. Rock.s 
which havfi tho lowest silica percentage give, when bri- 
quett( d, the greatest lensilo and crushing strength. For 
use in drv climates, rocks whose strength attains a maxi- 
mum with little M’ater are suitable, while those which 
require more water arc better fitted for tho damp atmo- 
sphere and frequent showers of hilly districts. The 
imjxjitanoe of cambering and draining the site is equal to 
that of arranging the configuration of the road surface. 
The effects of dew, especiafiy of dew which distils from 
below, and of hoar-frost, precipitation of rain and the 
humidity of tho atmosphere, emphasise the need of 
complete sub-crust drainage. Amongst solids which it 
does not wet, water acts as an insulator, and must be 
rigorously eliminated in the making of tar, pitch, asphalt 
or bitumen macadam before stones and binder are brmight 
together. Slag, otherwise a poor road mateiial, acts well 
with these binders because, cooled from a state of fusion, 
it has no moist surface. The author suggests chemical 
drying by adding to partially dried stones a suitable 
jvoportion of quicklime or unslacked cement, in order 
that the tar or asphalt may make firm contact. In the 
subsequent discussion, some exception was taken to the 
author’s depreciation of fdags H. S. 




BOvmm macadam. J. J. lagbwa, Brtdfotd. £««. P*t. 
1469, March 18, 1918. 

Tttjai parts of tar, 1 part of Trinidad Wtuiaen, and 1 port 
boiled together for about two hours and poured on to 12 
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parts of limestone or steel slag.” The mixture is turned 
over a number of times* allowed to stand for two days* 
and then turned over again, after whioh it is ready for 
application to road surfaces, being preferably put down 
in three separate layers and well rolled. — 0. R. 

i 

Portland cenietit , Application of the w^le from sugar- i 

r^neries to the tnanufacture of an artificial . Soo. j 

Anon, des Etablisscments A. Maguin. Fr. Pat. | 
460,438, Oct. 4, 1012. 

Tmo fine state of division of the precipitated calcium 
carbonate produced in sugar refining is specially favour- 
able to the manufacture of cement. The waste material 
is forced into a settling tank and then carried by a screw 
conveyor to a battery of three mixers in which it is com- j 
bined with the requisite quantity of claj% and from which 
a pump forces the slurry into an agitator. This slurry is 
iliverted into a rotary kiln provided with a lining of 
refractory bricks at the coolest part and of cement clinker 
at the hottest part. The kiln is fired with a mixture of 
nowdered coal and air under pressure ; this coal is obtained 
l)y making it pass, affc‘r breaking, into a rotary drier 
and then into a grinding mill with two tubes from which 
it is* caught by the elevators of the automatio stoker. 

—W. C. H. i 

Fibrous cement or ariijicvtl stones ; Process for rendering 

plates of {ehdtrioal) conduciors, A. Gopfert. Fr. 

Pat. 460,683, July 23, 1 913. Under In( . ( 'onv., 8ept. 1 1 , 
1912. 

Platiss of fibrous ecjuonf, or artilieial .slone.s, which 
are to be covered with aji electrolytic deposit, arc ren 
dorod conducting by means of a conducting material 
deposited either in the paste of fibrous cement or artificial 
stone, or dxiring the manufactui'o of the plates, or in the 
moulds, or on the finished but iiot hardened products, in 
such a way that when hardening takes place, the conducting 
material <5ombiues with the surface of the mass and 
perfect adhesion of the eloctrujallv deposited coating is 
ensured.— W. C. H. 


lAgnwus niuifrials ; Pro(css of iNjection and rc-agglomer- 

otion of , and agglomerations of cork by resin foam.” 

A. Blavinhac. Fr. Pat, 460,807, Oct. 14, 1912. 

CoKK, previously aggloimuated by glue, is iujccted with 
H solutiou of resin the degree of fiuidity of which is regu- 
lated so that it thoroughly ixuictrates all the cavities, 
flaws aud holes in the cork, and leaves in the auguiar 
spaces between tlie grauulc.s suflicieiit resin to ensure 
agglomeration of neighliouriug particles being secured in 
case the glue is removed by moisture. The agglomerates 
are not appreciably increased in weight or in conductivity 
by the treatmeut. The solvent of the resin is distilled 
and recovered by hi^ating the mass, and the resin left 
ui the form of moss or scum, which conducts less than 
«ompuct resin. The heating may increased till inci- 
juent distillation or carbonisation of the cork occurs, 
which still furriier diminishes the heat conductivity. 

— W. C. H. 

• 

Viscous miss especially for the asphalt industry ; Process 

for preparing a tough . J. Goepper and 0. Geiger, 

Obertttrkheim, Germany. Eng, Pat. 4896. Feb. 26. 
1913. ^ 

Hus Fr. Pat. 460,758 of 1912 ; this J., 1913, 613.— T. F. B. 

Furnace with rotating hearth [for cement, etc.]. Beoosini 
OementgyAri U»io R4Mv6iiyt4rsasAg. Fr. Pat. 460,806, 
May 21, 1613. Upder Int. Ck>nv., May 22, 1912. 

S|;b Eng. Pat. 11*863 of 1913 ; this J., 1913, 1070.— T. F. B. 


Hydrating various substances \^nd lime mixtures, ^.]; 

E. R. Sutcliffe* Ft. Pat. 460, 9W, 
Aug. 1, 1918. Under Int. Conv., Aug. 2, 1912^ 

8ii Eng, Pat. 17,936 of 1912 ; thii J., 1918, 828.— T. P. B. 

fm mkA»g a mattfor tarring 

rcait. ate. JV. CW. 4aM48. Stt m. 


X.— METALS; METALLDEGY, IMCLUDIMO 
ELECTRO-METALLURGY. 

Explosives; Use of >for temoving obstructions in the 

blast furnace. H. Sohfiueweg. Z. ges. Sohiess- und 
Sprengstoffw., 1913, 8, 445 — 448. • 

Obstbuotions which entirely prevent the passage of the 
blast can be removed by firing a charge of about 600 grms. 
of dynamite in a tube, introduced through the wall of the 
furnace in the neighbourhood of the obstruction ; 1 — IJ 
kilos, are sometimes necessary* and can be used without 
danger to the furnace if the charge is at least 400 — 600 
mm. from the furnace wall. The tube containing the 
charge is introduced into a larger tube whioh hiw pre- 
viously been introduced through a hole dialled in the 
fiirnaoe wall, and the (fhargt* is fired by a fuse. There 
should bo free play l^tween the two tubes. — A. T. L. 

Cast-iron ; The infineme of carbon and silicon on the 

mechanical properties of gray . F. Wttst and K. 

Kcttonbach. Ferrum, 1913, 11, 61 — 64, 06 — 80. 

Test bare prepared from Swedish iron and 75 per cent, 
i ferrosilicon, and containing C 2 to 4 per cent., and Si 
' 0-46 to 3-24 per cent., were exajniued micrograpbically 
and by mechanical tests, and show uniformity witn other 
' cast irons. The quantity and form of the graphite present 
; are the determining factors of the mechanical properties. 

I As influencing the form in which graphite separates, the 
j manner of cooling is of importance, this in its tunx being 
' dependent on the method of pouring ; the proportion of 
i graphite separating, for a given carbon content and method 
I of cooling, increases, as is well known, with the silicon 
! content. Strength and hardness of iron dec^so, in 
i general, with increasing graphite. With inoreasini^ total 
I carbon and silicon, the stren^h, in general, diminishes 
' owing to the coarsening of the graphite. The form of 
j graphite most favourable to the mechanical proiierties is 
, “ tompor-carbon,” occurring in “neste” of irregular 
i shape, in contrast with lamellar-graphite, which breaks up 
1 the structure of the iron. — T. St. 

i Steel ; 2'he electric refining of in an induction furnace 

1 of special type. O. Frick. Iron and Steel Inst., Sept. 

; 19 [Advance proof.] 

j The author discusses the processes of steel melting sfid 
' refining, with special reference to^ the Frick induction 
1 furnaces, from the chemical and commercial standpoints, 

I from results obtained at Krupp’s works in Essen, 
i Tho normal frequency of the current employed in the 
I Prick furnaces varies between 15 and 6 cycles for furnaces 
I above 1 to 2 toas capacity, with volt^es up to 6000 volts. 

I and even higher for large furnaces. The lining consists of 
I very pure magnesite without any binding a^nt, and is 
protected from the cutting action of tho slag by intro- 
ducing powdered magnesite to form a heap in front of the 
inner wall, against whioh it is pressed by the inclination 
' and rotation of the bath. The lining has a life of two 
i to three months as a rule. The inclination (5*) and 
rotation of the bath are sufficient to secure all poiwibfe 
advantages, and are at the same time small enough to 
obviate the necessity of having too much slag to oover the 
bath. Special attention is given to keeping down the 
radiation losses, whioh are of the greatest importance in 
eleetrio fumaoes. Results obtained from actual working 
i of Kjelhn, Friok, and Girod fumaoes, working on cold 
scrap, appear to demonstrate tho effectiveness of tho 
design of the Frick furnace and the superiority of the 
induction type over the arc type. In a run of 6 weeks* 
duration the output of the Kjellin and Frick fumaoes, 
both of 10 tons oapooity, was 696 and 850 tons respectively. 
Average results with me Frick furnace (10 tons) and the 
Girod furnace (12 tons) showed the kilowatt-hours per 
ton of steel to be 600 and 1000 reepeetively, the loss of 
power being three timM more in the Girod than in the 
iuck fumaoe, olthotu^ the oapad^ of the letter k only 
80 per cent, leas, xhe praotioaf energy-conaumption 
ond^dmey of the aeme three luinaoe# irhen^ treating 
' ated OM oatoulatf^ osanmlng a oapooity In eooh case of 
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12 tong and the power consumption per ton capacity to 
be 100 kilowatts. The results obtained for percentage 
efficiency are stated to bo : — Girod 4()-6, Kjellin 67’6, and 
Frick 73-6 ; for daily production in tons Girod 159, 
Kjellin 190, and Frick 2^. A 3-ton double-ring furnace 
for forro-manganese is able to produce during six days, 
allowing 23*5 hoim? lost for stops between heats, 98*7 
toiw of ferro-manganoso, the practical energy-consumption 
being 542 kilowatt-hours per ton. A 10-ton furnace for 
molting cold scrap is able to produce 37 tons in 24 hours, 
absorbing 950 kilowatts, the practical energy-consumption 
being 587 kilowatt-hours ]K‘r ton. In ttt‘el refining, the 
practical energy-consumption will, as a rule, lie Iokh than 
90 kilowatt-hours j)or ton of stool. The chemical re- 
actions taking pla<c in the furnace during refining 
may be carried out in the order : — r«noving carbon, ^ilicon, 
phosj)horup, and oxygon, rccarhurising and making alloys 
with Si, Mn, Ni, Cr, W, and the like.— T. St. 

Cementation with mixed carburizing agents. A. Porievin. 

Mem. Soc. Ing. Civils do France, 191.3, 66, 347 — 383. 

(See also GioloUi, this X, 1911, 1017, 1215.) 

*Tiib author describes experiments on a practical scale 
of cennntation with mixed agents, i.e. with a layer of 
wood charcoal of considerable; tliicknese through which 
a cun*ent of carbon dioxi<le is passed at the temperatun* 
of cement.ation. Tho advantages of this method of 
cementation are described in detail. — W. H. P. 


Chrome -vanadium ^rolled steed wheels (United States). 

Times Ena. Suppl., Dec. 17, 1913. 

The Grand Trunk Hailroad recently ordered 400 heat- 
treated chrome-vanadium rolled steel wheels for th<! 
tenders of 50 Mikado type locomotives undiT construction 
at the Montreal Locomotive WVirks. Tlio tenders have a 
capacity of 0,000 gallons of water and 15 tons of coal, 
making a full load of 172,000 lb., or an average load of 
21,500 lb. per wheel. Some of thote wheels made by the 
Standard Steel Works Company and the Camegio Steel 
Company wore subjoeted to drop tests as well as 
to tho usual physical and chemical examinations — 
the first tests of this character made on such wheels. 
In tho drop tests made by the Carnegie Company 
the anvil of the drop testing machine consisted of a 
heavy steel circular block recessed in tho centre for the 
recejition of the hub, so that the wlieel was supported (.n 
the rim. Tho anvil in turn rested on a solid steel base, 
making an absolutely rigid foimdation. Tho tup weighotl 
2,000 Ib., and was gukk^d Ix'tweeii two uprights to eiisim'. 
a square blow. Two wheels were selected at random for 
t/cst, one from each of two different heaffl. The wheel 
was first placed with the concave face of the plate up, or 
in a position in wliich it offered the least resistance to side 
thri^. In this position it was subjected to two blows at 
10 ft. and 25 blows at 16 ft., equivalent to 840,000 ft-. -lb., 
without crack or fracture. The total deflection of the hub 
was i in. 3’he wheel was then reversed with the convex 
wde of the plate np and subjected to five blows from a 
height of 10 ft. before it broke. The total deflection of 

withstood a total of 
1,^,000 ft. -lb. before cracking or breaking. The second 
wheel was tested in the same manner except that all the 
Wows were delivered from a height of 16 ft. In this case 
the total energy expended to break the wheel was 896,000 
ft.-lb. Similar tests by the Standard Steel Works Com- 
pany on their wheels showed an expenditure of 1,264,000 
ft..lb. before cracking or breaking. Physical tests made 
^ venous portions of the broken wheels by the American 
vanadium Company showed fhe tensile strength 
to vary from 118,000 1b. to 150,000 1b. per sq. in. 
with an elastic limit approximating to 70 to 80 per 
cent, of the tensile strength. The chemical composition 
was normal, the chromium and vanadium content 
averagmg about 1 per cent, and 016 to 0*20 per cent, 
respectively, with the carbon varying from 0*55 to 0*66 per 
wnt Habeas testa made on both sets of wheels by the 
Bnnefl and solerosoope methods showed a practically uni- 
form hardness throughout tho entire section, the solero. 


scope hardness being 44 to well below the limit of wear 
line, with an average Bfinell hardness of 286, as made on 
the Carnegie wheels. 

AUoys ; Electrolytic separation of — -—and their metatto- 
graphic and mechanical examination. 1, Iron nickd 
alloys deposited at ordinary temperatures. B. Kremann. 
C. T. Suchy, and B. Maas. Monatsh. Chem., 1013, 84, 
1757—1809. 

On electrolysing solutions containing nickel and ferrous 
Bulphates using iron anodes, iron-nickel alloys separated 
at the cathode, the ratio of nickel to iron in the deposit 
being much eraallcr than in the electrolyte. In neutral 
electrolytes tho ratio Ni : Fe in the deposit increased very 
slowly when the ratio NiS 04 ; FeS 04 in solution was in- 
creased. The composition of the alloy depended also on 
conditions of deposition. Loose den^itic deposits con- 
tained Joss nickel than massive deposits. In this connection 
the material of the cathode (iron or carbon) and the current 
density were of gieat importance, but small variations in 
current density which did not greatly affect the coherence 
of the deposit had no influence on the composition of the 
alloy. The alloys showed the same brittleness (due to 
hjdiogf.n) as is exhibited by pure electrolytic iron. 
Addition of potassium oxalate to the bath caus<d an 
increase in the proportion of nickel deposited. After 
electrolysis had proceeded for some time a greenish grey 
deposit forme d near the cathode which rendered it difficult 
to obtaip the alloys in quantity. In depositing thin layers 
of iron-nickel alloy on iron, the different expansion coeffi 
ek nts cause d the dejiosits to be only rarely adherent. On 
adding sulphuric acid to tho bath in increasing concentra- 
tion it first slightly increased and then decreased the pro- 
portion of nickel, and finally prevented the deposition 
of metal entirely at quite a low concentration. "When 
citric acid was added to the electrolyte it was consumed 
in tho electrolysis and the alloy deposited contaim d from 
0*5 to M iK'roent. 0. Like potassium oxalate, W not so 
marki dly, citric acid seemed to favour the separation of 
nickel. The cathode mud was not obtained in presence of 
citric acid, and it was therefore possible to obtain thicker 
di'posits especially on carbon. Th(5 metallographic study 
of the alloj's showed considerable analogy with nickel-steel 
prepared in the usual way, although spherulitic formations 
were frequent, and structures siindar to those of meteorites 
were often found. O’he carbon appeared to be present as 
temper-carbon, somewhat irregularly distributed. There 
was a distinct lamellation in the direction of the current, 
but this disajipeared on raising to a white heat, with great 
improvement in the mechanical properties. Hardness 
tests were also caiTied out on the alloys, the results being 
tabulated along with composition and method of prepara- 
tion.— W. H. P. 


Arsenic; lodometric determination of in iron and its 

ores after precipitation with ht/pophosphoious acid. L. 
Brandt. Chem.-Zeit., 1913, '87, 1446—1447, 1471— 
1472, 1496—1498. 


ui ursenio m me eiemeuTiary lorm Dy 
means of hypophosphorous acid (see Engel and Bernard, 
this X, 1896, 381) and its subsequent determination iodo- 
metrically, can be conducted in relatively large quantities 
of liquid and without a condenser. On dissolving the pre- 
cipitate in iodine solution, then adding bicarbonate and 
titrating in presence of starch, the total iodine consumption 
“ I®** 2As. The arsenio can alto be determined by 

adding a mixture of potassium iodide and iodate to the 
precipitate and titrating the iodine liberated. The 
reactions are as follows : 2A8-f 6I4-3 HjO«Ab.O,+6HL 

6H,As0.4- 

6IQ-|-KI08s»6KH,A80*-f6I-|-3H,0, one atom of arsenic 
bemg equivalent to one atom of iodine. This method is 
more rapid than the other, and nearly as accurate. On 
Compaq the results of the precipitation and distillation 
methods, it is found that the latter gives less exact results, 
^me of tlw reasoM for this have been described previously 
(this J., 1909, 1169), and it is also found that the presence 
of smml quantities of higher oxides cf manganese in iron 
ores aflfeote the distillation. The method is also suitable 
for the determination of arsenic in pyiitos.— W. H. P. 
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CpanideUion ; Experiments in L. Cohen. Min. and 

Eng. World, 1913, 933—034, (See also this J., 1912, 
437). 

A OERTAnr ore assaying 0*81 oz. Au showed an extraction of 
88*3 per cent, after one hour’s agitation ; more prolon^d 
agitation (up to 8 hours) resulted in a poorer exti action 
(85 — 86 per cent.) with the same cyanide consumption : 
the decomposition of the cyanide seemed to bo the impor- 
tant factor in the rapid solution of the gold, ai^r which 
some gold was re-precipitated and did not re-dissolve for 
a long time. Another ore {0*205 oz. Au, 1 *74 oz. Ag) was 
cyanided with and without addition of lime. In the 
former case the extraction figures were : Au 61*0, Ag 8*0 
per cent. ; in the latter, Au 85*4, Ag 61*1 per cent., though 
much hj^drocyanic acid was liberated. In some cases 
minerals present in an ore assisted extraction, and if the 
dressed products wore cyanided separately this wculd 
result in a poorer extraction than the treatment of the 
undressed ore. — W. R. S. 

Oold and nilvet ; Assay of , by iron-nail method. 

E. J. Hall and C. W. Drury. Eng. and Min. J., 1913, 96, 
1125—1126. 

Mixtures of silica and iron pyrites, containing from 6 
to 89 wr cent. FoS^, in addition to 48*1 oz. Au (as 
finely divided metal) and 147*54 oz. Ag (as sulphide) 
per ton of 2000 lb., were assayed in parallel by the iron- 
nail, iron-nail and argol, and nitre methods, \ A.T. (14*58 
grms.) of mixture being used in each case ; and determina- 
tions made of the total- and sulphide-sulphur present in 
the slags from the iron-nail charges. Except when the 
sulpliide content of the charge was practically all oxidised 
by the litharge present, low results for silver wen* obtained 
by the nail methods ; the loss of silvcir increased with the 
sulphide content, attaining a maximum of 10 per cent, 
with charges in which nails alone wore used, and of 15 per 
cent, with those containing both nails and argol. The 
results for gold by the nail method, with and without 
argol, were irregular but generally about 1 per cent. low. 
Uniformly good results for both gold and silver were 
obtained by the nitre method, although as much as 30 
grins, of nitre was necessary for some of tlu? charges. 

— W. E. F. P. 

Platinum metah ; Detecting in heads from cupellation. 

{Part II.) C. 0. Bannister and G. Patchin. Inst. Min. 
and Met., Dec. 18, 1913. [Advance proof.) (See also 
this J., 1909, 600.) 

The presence of platinum metals in cupellation beads can 
be detected by (ixamining the surface appearance of the 
cool bead under a l(»w power objective, such as a 1 in. or 
a I in. Photographs showing characteristic structures are 
giv(?n. Platinum. 1*0 per cent. Pt in silver produces 
changes visible to the naked eye, and 0*3 per cent, can bo 
detected with certainty under the microscope. The 
botjndaries of the crystals become distorted, and 
a banded structure develops. The effect of platinum 
on gold i.s similar but less marked. Beads containing 
equal quantities of silver and gold have the “frosted 
surface^’ appearance caused by over 2 per cent, Pt. 
Iridium makes the bead more spherical. Und#r 
the microscup3, the crystal faces appear strongly marked 
with lines crossing one another after the manner of slip 
bands. The marks are ascribed to internal stresses result- 
ing from occluded oxygen. The effect due to 0*4 per 
cent. Ir is clearly visible. Rhodium. Traces of rhodium, 
such as 0*004 p.'r cent., in silver beads, cause a distinct 
crystallisation visible to the naked eye. With 0*03 per 
cent. Kh, and upwards, the beads spit persistently, and 
assume a blue-gray colour. Gold with 0*2 per cent. Rh 
has a ruby colour, and with 0*8 per cent, is covered with a 
black film. Ruthenium produces a black crystalline 
deposit at the edge of the bead near the bottom, and gives 
a “ single-sided herring-bone structure ” to the surface of 
the bead. The deposit with 0*004 per cent. Ru is small 
but distinctly visible to the naked eye. No increased 
tendency to spit was observed. Palladium. The effect 
is similar to that of platinum, and palladium may be 
detected by a colouration of the parting acid, even 0*0002 


I grm. Pd producing a faintly yellow colour, cenuum up to 
^ per cent, gives no characteristic appearance to the silver 
bead, and osmiridium gives similar results to those 
obtained with iridium alone. — ^T. St, 

Bronzes! Analysis of K. Schonck. Chom-Zeit., 

1913, 87, 1464. 

The sample (1 grm.) is dissolved in as little nitric acid 
as possible (say 10 c.c.) in a 300 c.c. beaker, the solution 
evaj^rated alrao.st to diyness, 200 c.c. of water and 3 c.c.^ 
of dilute nitric acid added, the liquid heated to boiling, 
and after standing overnight the metastannio acid w 
filtered off and washed with 1 per cent, nitric acid ; any 
foreign metals in this arc determined, after weighing, in the 
usual way. In the filtrate the copper and load are defer- 
mured eloctrolytically, using a rotating electrode, and a 
current of 2 am^res at 8 volts in the hot solution ; after 
washing, the cathode is dried at 100® C., but the lead per- 
oxide on the anode requires an hour at 180® C. The residual 
solution is cvajiorated to small bulk, the iron (and any 
aluminium) precipitated by ammonia, and after filtering, 
the solution is evaporated to dryness with a little sodium 
hydroxide, the residue treated with water and evaporated 
with sulphuric acid to ox|)el nitric acid, then treated with 
160 c.c. of water and 10 grms. of solid sodium hydroxide,* 
and the hot alkaline solution electrolysed os before, 
the zinc being deposited on the cathode already coated 
with copper.-^. T. D. 

Corundum; Assay for , by mechanical analysis. 

W. S. Hutchinson. Min. and Eng. “World, 1913, 072. 
The corundum content of a hard, crystalline gneiss 
composed mainly of quartz, felspar and mica and contain- 
to 8 or 9 per cent, each of rod garnet and corundum, 
the latter occurring as minute grains and as well defined 
crystals up to in. in length and being usually present 
in much smaller quantity than the garnet, was detor- 
miuod as follows : — 500 grms. of the 4-mosh sample 
having boon “ scoured ” with water in an iron bucket by 
moans of a wooden block, the mica thus loosened was 
floated off with water and the residue dried and graded, 
by sifting, into 7 portions of wliich the finest passed 
through a 14-moNh scroon. As much as possible of the 
clean corimdum was picked out by hand from each of the 
six coarser portions, the remainders of which, together 
with the fine portion, wore then mixed, crushed to pass 
a 30-mo.sh sieve and “ panned ” repeatedly to produce 
a concentrate containing practically the whole of the 
corundum and garnet. From the dried concentrate 
(containing about 20 per cent, of quartz and felspar) 
the garnet was removed by moans of an electro-magnet, 
after which the corundum (sp. gr. about 4) was separated 
from the residue by moans of a heavy liquid (a solution of 
mercuric iodide in potassium iodide) of sp. gr. 3*1. 

— W. E. F. P. 


Crude oil for the assay furnace. Haldane. See Ha. 
Protection of iron and steel by paint fdma. Dubois. See 


Diphenylcarbohydrazide as an indicator in the bichromate 
titration of iron. Brandt. See XXIIT. 

Patents. 

Manganese-steel; Method of forming machined shapes of 

. W. S. Potter, New York. U.S. Pat. 1,070,439, 

Nov. 26, 1913. 

To obtain metal with a texture (between a tough, austen- 
itio and a fragile, coarse-grained, martensitic structure) 
having relatively weak cleavage planes, whereby maohini^ 
is facilitated, the easting is maintained between 640^ 
and 720® C. for 15—60 mins, per inch of its thickness and 
then cooled ; after machining, it is maintained between 
975® and 1075® C. for 5—15 mins, per inch of thioknesa 
and then rapidly cooled to below 420® C.— W. E. P. F, 
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IroiCand Heel ; Process for ihe treatment of , to form 

a permanent black finish thereon. W. R. Swan, Bridge- 
port, Conn. U.S. Pat. 1,079,453, Nov. 26, 1913. 

Thb metal whilst hot and in the proscnoo of copper 
sulphate, ammonium chloride and glucose, is subjected 
to the action of superheated steam, then cooled and 
i ramersed in heated paraffin oil. — W. E. F. P. 

[ Steel.] Cme-hardeMing mixture. J. F. Sallows, Lansing, 
Mich., Assignor to A. 0. Blaich, Chicago, 111. U.S. 
Pat. 1,079,954, Doc. 2, 1913. 

A MIXTURE of 05 — 70 y)er cent, of sx)cnt tan bark, 12 — 16 
of barium carbonate, 10 of sodium chloride, 8 — 10 of 
ilaked lime and of ammonium carbonate. — W. E. F. P. 

Steel; Apparatus for mamifaclarlnq and refining . 

J. W. Latchor, Edinburg, N.Y. U.S. Pat. 1,080,224, 
Deo. 2, 1913. 

A CRCCTBUB or pot, lined with refrtKdory material and 
whi(!h can be whirled about its own axis while heated | 
internally by moans of a flame projected downwards. ' 

~ W. E. F. P. i 

I 

\ Lend and zinc] Ores ; Treatment of — -. S. L. Bensusan, | 
Ix)ndon. Eng. Pat. 26,350, Nov. 16, 1912. ^ 

The ore or concentrate is f(!d in a slow and continuous I 
stream into an inclined rotary furnace, whero it is roasted | 
and simultaneously subjcjclcd to jets of steam. Agglom- j 
oration of the ore is thus avoided. The zinc and silver 
are almost wholly converted into snlphatos and may 
bo separated from the load by leaching. The roasting 
temptuature is attained by the admission of hot gasos 
from a supplementary furnace into tho roasting fumaco ! 
at its disenargo ond, and the temperature is afterwards j 
regulated by tho admission of furnace gases, heated 
air, or cold air, as required. — T. St. 

Zinc compounds ; Process of reducing . E. B. Cutton, 

Erie, Pa. U.S. Pat. 1,080,102, Doc. 2, 1913. 

The reduction of oxide or otlier compound of zinc free 
from slag-forming material is effected by moans of reducing 
gases or/and carbon at a liigh tom]M‘raiuro and under 
B pressure sulficiont to prevent volatilisation of the metal, 
which is thus rccovcrcn in liquid form. — W. E. F. P. 

Metalliferous sands or slimes; Treatment of . A. J. 

Boult, Ivondon. From R. H. Kendall, Marikuppam, 
India. Eng. Pat. 27,320, Nov. 27, 1912. 

A COMBINED settling tank and agitator for the treatment 
of sbmes, consists of a vortical tube in which the pulp 
is agitated, and a cylindrical settling tank with a conical 
bottom surrounding tho upper part of the agitator. The j 
thick pulp passes from the bottom of the settling tank , 
through adjustable opeming-j into tho agitator, and the ! 
clear ufj^id is run off into a launder encircling the settling ! 
tank. The pulp is agitated \idlh a suitablo solution I 
in the agitator, an<l is transffuTcd to the next settling ! 
lank of a .series, by air-lift, or by means of a pump. ! 
Arrangements of betli kinds are de^crilHid. — T. St. j 

Nickel; Itecomry of from its ores. H. L. Sulman, 

H. F. K. Picard, and A. E. Rolwrts, London. Eng. 
Pats. 27,620, Nov. 30, 1912, 3814, Feb. 14, and 6703, 
March 18, 1913. I 

Fbxshlv crushed garniorito oro.s are mixed meclianically 
with a quantiW of sulphuric acid {75 to 80 per cent, 
strength) insufficient to dissolve all the nickel The 
mixture becomes hot and the silica dehydrated, and a dry i 
porous mass is left. After addition of water, tho pulp ' 
is filtered, and the solution, containing sulphates of 
magnesium, nickel and iron, and small quantities of other 
■uratanoes, is oxidised and then neutralised with calcium 
carbonate. Tho solution of nickel and magnesium 
sulphates is filtered, treated with powdered magnesia or 
mific of lime, and the precipitated nickel hydroxide is 
separated and roasted. — T. St. 


Aluminium sotdex. 8. R. Bailey, and Navaltnm, Ltd.* 
London. Eng. Pats. 27,836, Dec. 3, 1912, and 12,972, 
Juno 4, 1913. 

Aluminium solders specially designed to withstand the 
action of sea water arc composed of ; — (1), A1 1, phosphor 
i tin (6 per cent. P) 0*6, Zn 2, Sn 24, soft solder 0*6 parts by 
weight ; (2), A1 ()‘5, Sn 4*26, phosphor tin 0*26 ^rts by 
weight.— T. St. 


(hes ; Treidmtnt qf sulphur eitedy oxidised, carbonated and 

I Oliver . N. H. M. Dckker, Paris. Itog. Pat. 28,867, 

Dec. 14, 1912. 

The mixed sulphates obtained as described in Eng. Pat. 
I 1 8,488 of 1911 (this J., 1912, 930) are crystallised and then 
treated at a particular temperature with a saturated solu- 
tion of one or more of the sulphates. Certain of the 
sulphates are thus dissolved, leaving one or more undia- 
Holved. The temperature of the separated solution is 
then altered to bring about a separation of the sulphates 
present. The treatment of the following mixtures of 
crystallised sulphates is described : — (1) sodium and iron 
sulphates, (2) magnesium, sodium, and iron sulphates, and 
(3) sodium, iron and copper sulphates. — T. St. 


Agiluting and mixing apparatus for liquid slimes. W. 
Symmes, Virginia Oity, Nev., U.»S.A. Eng. Pat. 4023, 
Feb. 17, 1913. 

The agitator consists of a cylindrical vessel with a cential 
rotating shaft. From horizontal arras attached to the 
upper end of th(“ shaft are susj)endcd adjustable air-lift 
pip<‘8, up which tl«i slime is drawn by suction, and dis- 
charged again into tho upper ptirt of the vessel-- T. St. 


Magutiic separator; liotary . E. R. Marks, 

Ijondon. From Maschincnbau-Anstalt Humboldt, Cobi- 
Knlk, Germany. Eng. Pat. 11,430, May 1C, 1913. 

The distance between a stationary polo piece and tho 
sey<THl polar surfaces of a rotating magnetic ring is 
adjusted by moving the stationary pole piece in the 
j vertical plane of the movement of the material being 
I treated. The material may thus be made to travel aoross 
j a magnetic field of uniform strength, or tho intensity of the 
I field may be made to increase in the direction of movement 
I acro.ss the field.' — T. St. 


Metal articles ; Conumind — — . T. Prescott, Hudders- 
field, Yorks. Eng. Pat. 19,198, Aug. 25, 1913. 

I In joining together metals having different melting points, 
I the more easily fusible metal or alloy is covered with a 
thin sheet of mild steel tinned on both sides, and the metal 
of higher melting point is then applied in the molten state 
to the free side of tho mild steel sheet. It is essential that 
the temperature of the molten metal shall not bo higher 
than the melting point of the mild steel. The tin aUoys 
with the steel sheet and with the two metals, and these 
thus become firmly united. To manufacture cast iron 
tubes lined with copper or lead, tubes of copper or lead are 
supported on mandrels, the tinned steel sheet tightly 
lapped over, and melted cast iron then nm round them in 
vertical moulds. — T. St. 


Hoasling furnace. E. J. Fowler, Redwood City, Assignor 
to Pacific Foundry Co., San Francisco, Cal. U.S. Pat. 
1,079,405, Nov. 25, 1913. 

A FURNACE in which the charge is propelled from the 
highest to the lowest of a scries of supei^sed chambers 
by means of rotating, hollow rabble-arms actuated from 
and communicating with a central, hollow shaft through 
which air is transmitted ; each rabble-arm is olosed at its 
outer end and divided internally, by means of a longi 
tudinal partition, into two communicating ohannels 
through each of wluoh, in sucoession, tho air from the 
shaft passes before entering the roasting chamber. 

-W. E. F. P. 
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Copper ; Process of hardening Process of treating 

rnfitiAs [copper]. J. A. MoLarty, Toronto, Canada. 
U.8. Pats. 1,079,786 and 1,079,787, Nov. 26, 1913. 

(1) Copper is coated with a material containing a carbo- 
hydrate (sugar), heated to about 1600“ P. (871® C.), ami 
allowed to cool out of contact with air. (2) The metal 
(copper) is exposed while hot to the vapours obtained bv 
heating a mixture containing a fat and a carbohydrate to 
a temperature below that necessary for the production of 
carbon monoxide ; the mixture and the metal are not in 
contact. — W. E. F. P. 

Ore-redueing proass. J. A. McLarty, Toronto, Canada. 
U.S. Pat. 1,079,788, Nov. 28, 1913. 

below red heat (780°— 800° P., 
<■'’ ‘1»<* act ion of a reducing gas 
obtemed by treating with a hydrocarbon the gases result- 
mg froni the combustion of carbonaceous fuel with an 
excess of air.— W. E. F. P. 

^NY ’ /IZT i “T-- Alhanv. 

TbI'An England Metal and Machine Co'., 

^ Poston, J\Tass. U.tS. Pat. 1,080,344, Dec. 2. 1913. 

a solid reducing agent, is progre.s- 
mlarfs of P^^rtly reduce<l, without fusion, by 

means of lint gases, while passing along an inclinetl I 

he itnd melting or reduction chamber I 

heatf^d l>y electrical means. The upper end of the cvlinder I 
has a closed, funnel .shai>ed extension witli a charging j 
opening and an outlet for the withdrawal, by suction 1 
the gases produced m the chanibcT. — W. E. F‘ P. 


TiwUteel; High-speM . R. Becker, (jreft‘ld Ger- 

many. U.S. Pat. 1,081,263, Dec. 9, 1913. 

See Eng. Pat. 27,838 of 1912 ; this J., 1913, 430.— T.F.B. 

mprowmj? the physical prop^^iicB 

Conttiy tim I"*- 

See Eng. Pat. 18,001 of 1912 ; this .T., 1913, 831.— T.F.B. 
and mmp<mnd« of sUcl : Pweens for modneina a 

See U.S. Pat. 1,069,387 of 1913 ; this .T., 1913, 870.--T.F. B. 

0 / roo^inff /nc . w. Buddous. Wirs- 

UU^’ TT%“p“^’ Eakp Oitv. 

Utah. U.S. Pat. 1,0 19, 897, Nov. 25, 1913. 

See Fr. Pat. 425,109 of 191 1 ; this J., 1911, 904. T. F. B. 

Alkali mMs ; Aid hod of producing . J. E Bucher 

Coventry, R. I. U.S. Pat. 1,079.974, Doc. t 
See Ir. Pat. 453,080 of 1913 ; this J., 1913, 750. T. F. B. 

Ur^nrforrn for chan or deoridined 

Pat.-l,oU89“n™.WlS- U.S. 

See Rng. Pat. 27,949 of 1911 ; this .T., 1913. 93.-T. F. B. 

N- Naylor. Foreat Hill, and S. P. 

R b“ ^ ""2 = ^hia .T . 

Converter pr^ene. O. Thiel. Landstuhl, (lermanv IT S 
Pat. 1,080,808, Deo. 9, 

See Fr. Pat. 416.042 of 1910; thi.J,, 1910, 1314 -T F B 
S-E Eng. Pat. 9031 of 1911 ; thia .T.. 1912. 496.-T. F. B. 


fumoeet euUabU for roaoHng or for 
dryi^ ores and similar substances. 0. 

Hommel. Fr. Pat. 460,127. July 3, 
1913. Under Int. Conv., July 6, 1912, 

See Eng. Pat. 15,778 of 1912 ; thLs J., 1913, 915.— T. F. B. 

j Furnace; Fotary — •— J. Churchward. Fr. Pat 

I 460.211, July 10, 1913. 

See U.S. Pat. 1,069,601 of 1913; thlsj., 1913, 900.— T.F.B. 

Ores ; Pt Mesa and apparatus for h exiting , especially 

apphca6fc to loading pyfites before further treatmenk, 
E R Sutcliffe. Fr. Pat. 460,264, July 11, 1913. Under 
Int. Cony., July 13, 1912. 

See Eng. Pat. 10,450 of 1912 ; this .1., 1913, 1115.— T.F.B. 

Banfies; Process for separating from mineraU. 

J. Greenstroet. Fr. Pat. 460,405, July 15, 1913, 

See U.S. Pat. 1,069,545 of 1913 ; this J., 1913,871. ^T.P.B. 

Thallium and rare metals from lead ores ; Process and 

apimratus for Mepamting , with shnultanex^us pro- 

auctwn of sublimed white lend. Deutsche Felscn Oel 
Ges. Franzen imd Co. Fr. Pat. 460,825, Julv 28. 1913 
Under Int. Conv., July 30, 1912. 

See Ger. Pat. 264,526 of 1912 ; thl^ J., 1913, 1078.— T.F.B. 


XL— -ELECTRO-CHEBnSTRY. 


I Appheatian of electricity [and radioadivity] to agriculture. 
j Baker. See XVI. 

j Patent-s. 

! FA^rodcs fot dcctric furnaces. F. Krupp A.-O., Essen. 

, Germany. Eng. Pat. 17,925, Aug. 6, 1913. Under 

I Int. Conv., Sept. 18, 1912. 

A metallic water-cooled head fits loosely by means of a 
screw4hreaded shank into a screw -threaded hole in tin* 
electrode, and the clearance spare between the threads is 
nlleci with an easily fusible metal. — B. N. 

Thepna-elechic dement A. L. Marsh, Assignor to Hoskins 
OcTtr iTi3^ L076,438, 

The positive thermo-electric element consists of nickel 
containing from 3 to 5 per cent. Si, with a .suitable quantity 
of mangane.se added to remove brittleness. B. N. 

Electronics ; Beating moUen . F. von Kttgelgen, Hob 

^mbs Rock, Va., and G. O. Seward. East Orange, 
N.J., Assignors to Virginia Laboratory Co., New Ywk 
U.a Pat. 1,080,11.3, Dec. 2, 1913. 

In the electrolysis of molten salts, the heating effect of 
the cumnt is supplemented by introducing into the 
olectrolytie a hollow body (which may be one of the 
electrodes) heated intomRlIy by an injected gas flame. 

— W. E. P. P. 

furnace; Ele/Uric. . G. Maesip, Levallois- Ferret, 

Prance. U.S. Pat. 1,080,840, Dec. 9, 1913. 

See Eng. Pat. 19,172 of 1912 ; this J., 1912, 1 134.—T, P. B. 

Production of hydrogen a7id oxygen by dectrolytic processes. 
Eng. Pat. 1812. See VH. 

Process and alkalis. 

Stertli^ion ot purification of wines, hsers, and other 
stmdor fermented liquids. Fr. Pat. 460,487. See XVUL 


Cl. XlI.-E'AtS; OILS; WAXES. Cr. XIII.-PAINTS; PIGMENTS, Ac. [^aii. 15. 1M4. 


SterilisalUm of mill-. Eng. Pat. 26,743. See XIXa. 

Purifying and derilmvg liquids, U.S. Pat, 1,079,377. 
AVcXIXb. 


m-FATS; 0115; WAXES. 

Oih and fats ; Peport of Committee of Amer, Leather 

Chemi<ih' Assoc. (1913) on . J. Amer. lA'ather 

Chrm. Asroo., 1913, 8, 496 — 504. (See also this J., 
1913, 37.) 

A SUMMARY of results obtained by memliors of the com- 
mittee on tho analysis of “ .a supiicsedly pure sulphonated 
ecd oil ” and the same oil with the adilition of 5 per cent, 
of mineral oil. Water. The distillation method was 
found moie accurate than drying with sand for 16 hours 
at 95" — 100" C. 50 grins, of oil an* distilled in a 250 — ^300 
e.c. flask with 75 c.c. of xylene saturated wdth watt‘r until 
the distillate is clear, the condenser is washed with 
xylene and the volume of water in the distillate measured. 
Non-snponifinhle matter. Satisfactory results wen* obtained 
by either of the two following methods. (1) 10 grms. of 
the oil an> hoik’d under a reflux condenser for 60 mins, 
with 25 c.c. of 10 per cent, alcoholic potash and 100 c.c. of 
yw'troleiim ethir (b. pt. 40"— 75" (J.), then treated with 
100 c.c. td water, cooled, tho cthi'r layer washed 3 to 5 
times with 100 c.c. of water, the soap solution sluiken 

3 times with ether, and the conibiuefl ether I’xtracts washed 
with water and evaporated as usual. (2) 5 p-ms. of oil 
nn* tri ati’d, in an 8 nz. Erlenineyer flavk, with 5 e.e. t»f 
arjueous 50 p-r ci’iit. caustic pota.sh, 45 e.c. of alcohol, 

25 c.c. of peti’ok'uin ether and some glass lieads. After 
boiling for an h»'ur or more the mixture is extracted with 
('ther as usual, alcohol Ix’ing used to break the emulsion. 
Combined S(>^. Accurate results arc obtained by boiling i 

4 gniw. of oil with 30 c.c. of hydrochlorie acid (1:5) for 
40 mins, with frequent shaking, and after cooling, shaking 
with petroleum ether, washing the ethereal kyer with 
wnter, and precipitating sulphuric acid in the a((ueonB 
solution as bai'ium sulphate. Tlu^ amount of sulphuric 
acid present as ammonium sulphate, etc., is found by 
dissolving a weighed quantity of the oil in ether, shaking 
Bi'veral times with a few c.c. of strong brino free from 
sulphates, and deb’rmining the sulphuric acid as barium 
sulphate. Total fat. Accurate* r(‘sult8 are obtained by 
dissolving 10 grms. of oil in 50 c.c. of water, boiling for 

5 mins, with 25 c.c. of hydrochloric aend (1 : 5), cooling, 
shaking twice with 100 c.c. of ether, W’ashing the ethc*r 
extract with water and evaporating. The total fatty 
oil should be calculated from the difference between 100 
per cent, and the sum t>t the watei’, ash. and unsaponifiable 
matti-r. The following is suggested as a specification 
l>asis for the purehnse of sulplumated oil.q : — ^I’he standard 
shall Ik! to P'T cent, of total fatty oil. Any oil tendeied 
which t<'stR 71 per cent, or over shall l»c paid fer at a 
pro rata increase calculated as from the 70 per e^nt. 
standaj'd. Any oil v^hich tests under 70 per cent, but is 
68 per cent, or over shall lx* subject to a reduction of 14 
times the shortage calculated at pro rata price from 
70 per cent. If the test falls lielow 08 ]X*r cent, the buyer 
shall have the right of rejeetioii.—D. J, L. 

Whale oil; Production and utilisation of . H. T. 

OffordahbLarvik. Bcr. dcutsch. Pharm. Ges., 1913, 28, 
658—569. 

The world’s total output of whale oil in 1912 was about i 
1,200,000 barrels (I barrel— about 170 kilos.), more than 
half of which came from tho Norwegian fisheries. In 
1904 — 1906 the cost of production of each ton of whale oil 
was about 250 kr. (£13 16.s. 6d.) ; but last year owing to 
increased wages and co.st of fuel, the cost was about 360 kr. 
(£19 68. 9d.). After separation of the greater part of tho 

011 the residua] flesh and bones are dried at about 300" to 
4()0® C., finely divided and again pressed. They are then 
again ^ed, ground up, sifted ana mixed in suitable pro- 
portions for ^ano. A good sample should contain 10 to 

12 per cent, of nitrogen, and 14 to 16 per cent, of phosphoric 


acid, with not more than 2 to 3 per cent, of oil A whale 
of average size yields 40 to 60saclc8 (of 100 kilos.) of guano 
of this composition, worth about 10 to 12 M. per sack 
(6.S. — Os. per cwt.). Until seven vears ago there was only 
a limited demand for whale oil, which was mainly used for 
the production of glycerin and fatty acids. It is now 
hydrogenated, exclusively for soap-making, but in the 
author's opinion hardened whale oil is suitable for food. 
With regard to the small amount of nickel present in the 
hardened oil, expcfriments showed that when 0*6 grm. of 
nickel powder was taken daily no ill-effects were experi- 
enced, and that 99*8 per cent, of the metal was rapidly 
excreted from the system. Hardened whale oils were free 
from bacteria. — C. A. M. 

Oleic acids ; Isomeric . A. Eckert and 0. Halla. 

Monatsh. Chora., 1913, 84, 1816—1824. 
Hydriodio acid was absorbed by 2.3-oleic acid with the 
formation of ^-iodostearic acid. When the latter was 
treated with alcoholic potassium hydroxide solution only 
traces of 2. 3- oleic acid were formed, the bulk being con- 
verted into the isomeric 3-4-oleic acid. In like manner this 
new acid was tram formed into a 4.6-oIoic acid. Tho 
iodine values of those isomeric acid.s, in which the double 
linkage had been moved further from the carboxyl group, 
<liffore(l Avidely from the normal value (89*4) of oleic acid ; 
(2.3-oleic acid, 9*04 ; 3.4-olcic acid, 16*27 ; and 4.6-oleic 
acid, 26*96). — C. A. M. 

Radium emanation; Action of on lipase. E. K. 

Marshal), jun., and L. G. Kowtitrec. J. Biol. Chem., 
1913, 16, 370—384. 

Tub rate of tlecomposilion of ethyl butyrate by the lipo- 
lytic crszymcH of jug's liver and castor oil reeds, was not 
accelerated, but jM^sibly slightly retarded, by tho in- 
tluenee of radium emanation. —d. H. L. 

Para rubber seed oil. [ Suitability for linoleum manufacture.'] 
Fritz. *9cc’xm. 

Detection of beef and mutton fats in lard. Bomer. See 
XIXa. 

SuJ^yho dericaiiws of stearic acid. Eckert and Halla. 
See XX. 

OrganosoU of metals of the platinum group and of hydroxides 
of dimlent platinum and jmlladiutn. AmWger. See 

Patents. 

Catalytic material [for hydrogenating oils] ; Process of 

making . C!. Ellis, Montclair, N. J. U.S. Pat. 

1.078,5*11, Nov. 11, 1913. 

Unredaiced material, preferably containing a reducible 
metallic derivative, is conveyed through a zone of hydrogen 
or other reduc ing gas, maintained at a reducing tempera- 
ture and free from catalysor “ toxins,” and the pyropnorio 
^ataly>i]ig material produced is transferred to a body of oil, 
without deleterious contact with air. — F. Sodn. 

Reduction or 'hydrogenation of organic compounds, especially 

the fatty acids and their conipounds ; Process of the . 

K. H. \\Mmmer, Bremen, Germany, and E. B. Higgins, 
Wallasey. U.S. Pat. 1,081,182, Dec. 9, 1913. 

See Ft. Pat. 441,097 of 1912 ; this J., 1912, 826.— T. F. B. 


xra.- PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Iron and steel ; Protection of by painl films. N. A. 

Dubois. J. Ind. Eng. Chem., 191.3, 5, 968 — 971. 
Comparative tests made with five paints of exactly 
same composition except that in one case a pure lins"^"* 





oil vehicle was uaed, wherww itt the o^h^ the 
contained 6» 10, 20 and 80 per cent reepwt^vely of ka^ 
miiinn varniah,” indicated that the filina even by the 
nainte at the two ends of the aeriee were inferior to thoae 
by the intermediate painte, ».a, with increaa^ 
additiona of “ kauri mixing varmah,” the protective 
of the paint film increaaed up to a certain point and then 
diminiahed. “ Blue lead** »ve leaulta aimilar in many 
wavs to those obtained with red lead when used aa a 
priming coat for iron and ateel ; and by proper ael^tion 
of aiaes of particles in accordance with the law of minimum 
voi^t the protective power of red lead paints was con- 
aiderably improved. Experimental results indicated that 
the efficacy of the paint film depended mainly on its imper- 
meabihty to gases and water vapour rather than to the 
chenucal nature of the pigment, and the suppos^ rust- 
inhibiting properties of certain alkaline or basic pigments 
are probawy due to the formation of a small quantity of 
a metallic soap, which lessens the permeability of the paint 
film. — A. S. 


Oleore8in$ of Jeffrey and aingldeaf pines. A. W. Schorger. 

J. Ind. iSxg. Chem., 1913, 6, 971—973. 

The oleoresin of the singloleaf pine (Pinus monophylla) 
yielded’ 19 00 per cent, of volatUe oil, 79-63 of colophony 
{grade N), Oil of “trash,” needles, bark, etc., and 1-26 
per cent, of water. The oil (sp. gr. 0-8721—0-8733 at 
15® C., n«= 1-4732—1 -4733, a»= + 14-41“ to -f 17-26®) 
•contained 80 — 86 per cent, of d-a-pinene, 4 — 5 of I- or 
Mimonene, and 4 — 6 per cent, of d-cadinene. The colo- 
phony (acid value, 155-9, saponif. value, 163-3) contained 
7*22 per cent, of res^ene, and resin acids (m. pt. 129® — 130® C., 
completely liquid at 135® C.), isomeric with abietic acid. 
The oleoresin of tho Jeffrey pine (P. jeffreyi) yielded, on 
the average, 9-96 per cent, of volatile oil, 87-88 of colo- 
phony, 0-47 of “ trash,” and 1‘69 per cent, of water. The 
oil (sp.gr. 0-6961—0-7110 at 16® C., nn* 1-3927— b4060) 
contained sKnut 96 per cent, of n-heptane and 6 per cent, 
of an aldehyde, probably citronellaL The colophony (acid 
value, 147-6; saponif. value, 178-1) contained 12-6 per 
cent, of reseno, and resin acids (m. pt. 170®— 171® C.) 
isomeric with abietic acid. (See also this J., 1912, 938.) 


Finnish pine oil ; Examination of the first runrUngs of 

0. Aachan. Z. angew. Chem., 1913, 26, 709 — 713. 
((k>mpare this J., 1907, 1161, and 1898, 237.) 

Thk following substances were found to be present in the 
fraction of Fhmish pine oil boiling below 60® C. : — ^Acet- 
aldehyde, acetone, furane, sylvane, propionic aldehyde, 
and a hydrocarbon, CjHip, forming about one-half of the 
fraction boiling at 28-6® to 29-6® C. The theory of wood 
distillation is discussed, and the author considers that 
these constituents of the pine oil are formed from the 
eellulose and other carbohydrates and the lignin in the 
wood, and not from the resins and terpenes. The dififer- 
once between the tars from pine and from other woo^ is 
due to the presence in the pine- wood tar of partially 
“ decomposed pine resins. — ^A. T. L. 

Para ruUer seed oil, [SuUabUUy for Unole%im manv^- 
tvre.] F. Frits. Chem. Rev. Fett Ind., 1913, 80^ 296. 
Ths oil has an iodine vidue (T^js) of about 141 and caa be 
converted without difficulty into a mass resembling 
linoxyn i^m linseed oil. lajme experiment a dry friable 
oxidation product was obtained which was found (by 
FahriQn*8 petroleum ether method ; this J., 1891, 1016), 
to contain ^'6 per cent, of n(m*oxidised acids and 62*7 m 
cent, oxidised acids. When Para rubber-seed ml is 
heated to 200® — ^210® C. with 1 per cent, of motive 
magnesium and then cooled, it sets to a transparent 
slii^tly studey mass. A similar reaction is fdven by 
liiueea oil and certain other drying oili. — B. G. F. 


speeffily, the effioieney be% farite V the 

addition of sodium bioarbonate. The sawdust noMt 
on tho liquids and blanketed the flames ; it took fire only 
with difficulty and then burned without flame, eo thm 
it ffid not cause re-ignition. It was iound to be im- 
material whether the sawdust was moist or dry, or whether 
derived from hard or soft woods.— T. S®. 


PaTXXTS. 

Protective covering to be applied os a paint. X H. Williams, 
Xitherland, and F. Hayes, Sea{<^h, Lsaos. Eag. Pot. 
1266, Jan. 16, 1918. 

PiKELT ground Portland cement (90 vols.) is mixed with 
milk (80 vols.) and the mixture passed through a venr 
fine sieve^ Lhiseed oil and pigments are then added, 
and the whole is heated. The resulting paint is par^u- 
lariy suitable for coating iron and steel structures. Kiw 
powdered asbestos may be added to make tl» paint fiw 
resisting, and glue to increase the tenacity. As an 
example, such a paint may consist finally of *. — ^Blilk and 
cement 60, linseed oil 12, pigment 25, asbestos 8 i»r cent. 


Paint mills or the like, T., J. R., and H, N. Torrance, 
and Torrance and Smxs Ltd., Bitton, Gionoester. Eng. 
Pat. 14,669, June 24, 1913. Addition to Eng. Pat. 
14,733, Jime 24, 1912 (this J., 1913, 798). 

Ak improved form of the paint mill previously described, 
designed to give greater strength and rigidity. The throw 
of the lower convex grinding member » variable, and its 
adjustment relative to the stationary upper concave 
member is effected from several points simultanTOuriy 
by a single operation. The paint is mixed before grinding 
by means of paddles worked through gearing from the 
main shaft, and the several gears are arranged to work 
in oil baths. Peripheral and surface soraTOrs are actuated 
from a common member on a swivel shaft in synchronism 
with the wavering grinding member,— T. St. 


White lead ; Process of producing . B. Buston, St, 

Louis, Mo. U.S. Pat. 1,079,481, Nov. 26, 1918. 


An opproximately neutral solution of lead acetate is 
treats with carbon dioxide, and basio lead acetate is 
introduced into the solution at a rate proportional to the 
precipitation of white lead. — 0. R. 


[Waterproofing and insulating\ComposUion. T. D. Kelly, 
Southend-on-Sea, Essex. Eng. Pat. 21,943, Oct. 18, 
1912. 


Fbom 10 to 80 per cent, of a mixture in eqi al proportkaw 
of gummy reuns obtained from woody or cellulose 
materials, and a non-drying vegetable oil, is adM to 
lins^ or tungseed oil (or a mineral oil to which glyoerin 
has been added), and the whole heated quiokly to mut 
• 660® F. (288® C.), and then allowed to cooL An insula^, 
water- and heat-proof glue is prepared by adding from 
2 to 30 per cent, of a mixture of Portland or magnesiam 
cement and metallio oxides to the liquid oompositiom 


OompontioM /or mprrgmUing or ooaUog on^Mi, Midte 
oolmiro, md oimm to ookmn, /or ^ 

1912. 

Bn Fi. Fkt. 48U» of 191S > tU* J- IM*. «««*— T. V. K 


First in laeg^ [and gasoline]; Eaelingvishing wUh 

sawdutto Mutual Labonktories, CfiLBrintand 

Rep., Bee. 8, 1913, 34. 

flUunow vraa Ioqi^ to extiaguii^ butniDg Injammable 
liqidds mdk aa gaeflllim and laequat wery afisotivety and 


'Tss?ssss; sss-srSfsSs? , 

ULTOsiof 1919 ; tldiX.* 
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Xnr^mBlA-RUBBBR; GUTtA-PESCHA. 

JRuhber ; Prepaiation of [wkanised] for analysia, 

L. Arcnbutt. Analj^, 1913, 650^54. 

Th» rubber grinding apparatus aescribed consists of two 
•olid grooved gun-metal rollers, 4 ins. long and ins. 
diam., mounted in bearings in a strong steel frame, wbicb 
is provided with setting-up screws for adjusting the 
distance between the roUei*8. The grooves are V-shaped, 
18 to the inch and in. deep, with rather sharp, smooth 
edges. The rollers can be geared together in the ratio 
2:3, or the back roller may be fixed. The rubber is first 
cut up into pieces about •! in. thick ; these are passed 
between the rollers about thre^e times with the wheels 
in gear, then with the back roller fixed. The cliaracter 
of the “ powder ” obtained varies from a “ fine non- 
adherent powder” in the case of (c.g.) a rubber washer, 
containing 62 per cent, of mineral matter, to “ very 
adherent particles ” in the case of “ very elastic black 
tubing ” containing 1 per cent, of mineral raatt(;r. Pro- 
longed grinding results in an increase in acetone extinct, 
but not in alkali extract, though in the time required 
for preparing any of the samples referred to (not more 
than 10 mins.) there is no appreciable change in the 
amount of acetone-soluble material. Figures are 
quoted showing that eight hours extraction with acetone 
(in a Soxhlet extractor) is sufficient for all practical 
purposes. — ^E. W. L. 

Pafa rubber seed oil. [Suitability for linoleum rmnufac- 
iure.] Fritz. See XIII. 


. Patents. 

Rubber and other maUets soluble in hydrocarbons , Process 

and apparatus for purifying natural and regenerated . 

H. DeViauge, Paris. Eng. Pat. 8040, April 6, 1913. 
Under Int. Conv., April 13, 1912. Addition to Eng. 
Pat. 1976 of 1912, dated Feb. 3, 1911. 

See Addition of April 13, 1912, to Fr. Pat. 426,457 of 
1911 ; this J., 1912, 1043.— T. F. B. 


Preparing nitrous compounds frofn mixtures of petroleum 
and tar. Fr. Pat. 460,280. See IIa. 


XV.— LEATHER; BONE; HORN; GLUE. 

Report of the Committee of Amer. Leather Chemists' Assoc. 
(1913) on oils and fats. See XU. 


Patent. 

Tanning material and method of making same. M. Honig, 
BrOnn, Austria-Hungary. U.S. Pat. 1,080,970, Dec. 9. 
1913. 

See Fr. Pat. 413,849 of 1910 ; this J., 1910, 1121.— T. F. B, 


XVI.— SOILS ; FERTILISERS. 

JWffie requirement of soils ; Determination of the . 

J. A. Bizzell and T. L. Lyon. J. Ind. Eng, Chem., 1913, 

6 , 1011 — 1012 . 

Twenty-five grms. of the air-dried soil arc digested with 
60 0.0. of boiled water and 60 c.c. of iV 710 baryta for 1 hour 
on the water-bath, then treated with 160 c.c. of water and 
5 grms. of ammonium chloride, the liberated ammonia 
determined, and from the result the amount of barvta 
(or equivalent quantity of lime) absorbed by the soil is 
oalonlated, after allowing for the amount of ammonia 
Hbeiated hi a oontnd determination without the bar/ta. 

« a 


Experimental results obtained of recent years by the section 
of AgticuUural ChemMtry of the Central AgrieuMwaf 
Experiment Station at Siqehhdtm. H. G. Sdderbaum. 
Bull. Agric. Intel!, and Plant Biaeases, 1913, 4 , 1677 — 
1681. 

Nitrogenous manures. Wheat and rye were both more 
sensitive to oyanamide than were*oats, i,e. dressings of 
cyanamido— -even when applied a week before sowing — 
killed the majority of the plants in the case of wheat and. 
rye. Only after sowing again did the plants develop- 
normally. With oats the increased jdeld produced by 
cyanamido was nearly as good as that with sodium nitrate.. 
With wheat and rye, the increase though marked was- 
much less. Oyanamide manuring produced a straw with 
a remarkably high nitrogen content. Calcium nitrate 
was inferior to s^um nitrate with wheat, but equal to it 
with oats and rye. Dicyandiamidc gave unmista^ble 
poisoning with oats and a fall in yield. Dicyandiamidine 
sulphate or phosphate also caused the crops to be sickly 
and to develop v(‘Ty scantily. With oats ammonium, 
sulphate gave as a rule better results than sodium nitrate. 
With barley a mixture of the two gave somewhat better 
results than nitrate alone, although ammonium sulphate 
alone was much inferior to nitrate. With rye ammonium 
sulphate was somewhat superior to nitrate, though with 
wheat the reverse was the case. Carrots and potatoes 
profited equally by cither nitrate or ammonium sulphate.. 
As a top dressing a mixture of oyanamide and calcium 
nitrate (2 of cyanamido to 1 of nitrate) gave better results, 
with oats than either manure separately : even double 
doses showed no oyanamide poisoning when applied a- 
week before sowing. All mixtures containing cyanamido 
were injurious when used as top dressings after the planta 
had appeared, although nitrates had a Itetter effect when 
used in this way. With turnips ammonium sulphate 
was distinctly superior to sodium nitrate, giving 46 per 
cent, more fresh roots and 27 per cent, more dry matter. 

Phosphaiic manures. Using oats and barley, experi- 
ments extending over five years with superphosp^te,. 
precipitated bicaloium phosphate and trioalcium phosphate 
and steam bone flour, showed superiority of the lighter 
soluble phosphates. The superphosphate and bicaloium 
phosphate wore about equal to each other end both 
Buwrior to the oth<-*r two, even in cases where the less 
soluble phosphates had been nearly as good as super- 
phosphate in the first year. Calcium carbonate had little 
effect on the soluble phosphates during the five years, but 
it decreased and nearly obliterated the action of the other 
two phosphates. Partial replacement of sodium nitrate 
by ammonium sulphate alwaj^s slightly increased the 
action of the less soluble phosphates. In these experiments 
the lower direct effect of the less soluble phosphates was. 
not compensated by more favourable after effects. Taking 
the action of superphosphate as 100 the effect of Tunis 
phosphate on oats was 22, that of precipitated bone 
phosphate 111 — 117. Electro] yticallv precipitated bi- 
oalcium phosphate (Palmaer phosphate) gave a lesa 
favourable action than the normally precipitated products 
Artificial iron phosphate gave about one-fifth of the 
superphosp^te effect, and Bernard phosphate, prepared, 
by calcination of low-grade crude phosphate, showed no 
effect at all. Nitrophosphate (“ Nitrat-phosphat ”) ob- 
tained by treating crude phosphates with nitric acid, 
mainly a dicalcium phosphate but containing 3-6 per 
cent. N, had an action api^ximately the same as that of 
suTOrphosphate. 

Various other f^tilisers. Nitroammonia lime (“ Nitram- 
monkalk ”), obtained by the action of quicklime on sewage- 
sludge, owed most of its action to the lime it contained. 
Common salt gave good results with oats in a sandy soil 
not deficient in potash, when used with ammonium 
sulphate or sodium nitrate, but not with ammonium* 
chloride. A w-called “ radioactive catalytic ” manure,, 
consisting mainly of |K>ta8siam silicate and alumina used- 
in conjunction with nitrogen, phosphoric acid and potash, 
although harmless, never eave any definite beneficial' 
effect. Experiments with oats grown with various* 
manures in powdered Swedish ^nite, showed that the 
granite was able to supply the lime and potash rjmuiie- 
ments but no nitrogen and only very little phcN^^orus,. 
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Drilling mamkru; DetuUa of in Hungarg, 0. 

Kerpely. Bull Agrio. Xntell. and Plant Biaeaaea, 1918, 

4, 18^1703. 

UsiHO a maobine which drilled seed and manure, super* 
phosphate applied with the seed had no injurious action 
on germination either in wet or dry seasons, even when 
quantities as large a#^2 Ib. 33er acre were applied. The 
oorrosive action was only obmrved when the seeds wore 
not sufficiently dried before sowing. Experiments on 
barley and oats showed that as much as 93 lb. of sodium 
nitrate per acre, could be added to the superphosphate 
without impairing germination. As a rule drilling was 
much more profitable than broadcastix^ because of the 
economy of manure, half the usual quantity being generaUy 
sufficient. Manuring in the drill did not, however, 
produce better results in the second year, but it was not 
difficult to repeat the amlioation each year, since there 
was no extra labour. Thii method of manurir g ga,yo 
special increases in the yield of straw. In the dry season 
of 1911, the advantage of drilling the superphosphate was 
specially evident and there appeared to be sufficient 
moisture both for germination and decomposition of the 
manure. Manurug in drills had also usually a beneficial 
effect on the weight per bushel of the grain. With sngar- 
Ix^ots in particular, drilling appeared to have a favour- 
able ejffeot when broadcasting had none, and mixtures of 
superphosphate, sodium nitrate and 40 per oent. potash 
salts were applied without harmful effect on germination 
and with gr^tly improved yield.— W. H. P. 


material, pceheated in th^xntaiy Idlft, 

shaft fnmi^, at temperatira of WOO® (X 

mew of blast ffamet, i^d the fused material flows down 

a shoot to a qumiohi^ devioe comprising roHets and 

water jete.— A. S. 

Oa«-purifmng material [“ Crude d^ammimiaguee ; Treat- 
ment of apent to render it appHeHl^ dim^ a$ a 

UrHlieer, E. Bodin, H. Ihipont, and 11 Biom* Pr. 
Pat. 460.744, July 25, 1913. Under Int. Oonv., Nov. 6^ 

1912. 

The material is ground to a paste wi|& water and then 
dried at 160® — IW® C. in a strong current of air, wherel^ 
tarry matters, naphthalene, phenolic compounds, and 
part of the sulphur are removra, leaving a product con- 
taining oyanides, ferro- and forti-eyaniaes, thiocyanates 
and soma:frBe sulphur, which can be applied directly as a 
nitrogenous fertiliser. — A. S. 

Peat ; Treatment of for uee aa afertiliaer or for other 

purpoaea. W. B. Bottoml^. Pr. Pat. 460,078, July 6, 

1913. Under Int. Conv., Jmy 27, 1912. 

See Eng. Pat. 17,487 of 1912 ; this J., 1913, 878.— t. F. B, 


Xm-SUGARS; STARCHES; GUMS. 


Electricity [and radioactivity']; Application of to 

agricuUure. T. Thome Baker. J. Roy. Soo. Arts, 1913, 
TO, 70-78. 

Ak account of the application of high-tension electric 
currents to the land by means of overhead wires for the 
purpose of increasing the yield of crops. It is stated 
that Lodge-Nowman plants have been recently supplied 
to the Departments of Agriculture of the United States 
and of Egypt for experimental purposes ; for 26 — 30 
acres the capital outlay is £200, but only £300 for an area 
of double mo size. Experimental work has also been 
done on the effect of rawiioactivity, tho waste material 
from the manufacture of radium being used, mixed with 
ordinary soil. Good results have been obtained by 
mixing 1 part of radioactive material (2 mgrms. Ra per 
ton) with 10 of soil ; with considerably larger quantities 
the yield was diminished and growth retarded. Some 
crops were benefited to a much ^ater degree than others : 
good results ]^ve been obtained with radishes and wheat, 
but much less marked improvement with cress ; in the 
case of radishes the sugar content also was markedly 
increased. It is stated that owing to the successful 
development of the processes of Kent-Smith and RoUe 
and of Sommer, comparatively poor residues from camo- 
tite could be treated profitably for the extraction of 
radium, and that the supply of radium in the near future 
on a comparatively large scale was assured. The cost of 
the radioactive treatment of the soil would be about 
lOs. — 16s. per acre. (See also this J., 1913, 1166.) — A, S. 

JStudy of the Pemberton-Kilgore method for determination 
of phosphoric acid. Hibbard. See XXIII. 

Patbkts. 

Superphosphate; Method of manufacturing double . 

T. L Willson and M. M. Haff, Ottawa, Canada. U.S. 
Pat. 1,078,887, Nov. 18, 1913. 

Claim is made for adding pyrophosphorio acid to natural 
phosphate rook and for the production of ** normally 
dry and set double superphosphates.**— F. SoDir. 

Phoephaiee ; Apparatus for converting mifieral and arti^ial 

into products soluble ta citric add and euitabk for 

use aa fertiliaera. IiOthringeir Portlandzementwerlre. 
Qer. Pat 266,936, Deo. 20, 1910. 

The discharge end d a rotary kiln opens directly into a 
shaft fmiMMM, the fusion nme of which is in a oonstrieted 
ptwtion not iaa htdoer the oatlri d the rotary ISis 


Diffusion juice ; Acidity of . H. Frilet, BuIL 

Amoo. Chim. Suer., 1913, 81, 296 — 800. 

UsiKO litmus paper as indicator, the aridity of normal 
diffusion juice expressed as HtSO«, varied from 3 to 7 
grms. per hectolitre. At times the juice was approri- 
matcly neutral and, in one case, a slightly a l kal ine juioe 
was observed. With phenolphthalein as indicator, the 
acidities were from 4 to 6 times higher, and m the aatiior*s 
opinion these indications should not be accepted ^ When 
beetroots were tried in E^pt some ;;^rs a^ the diffusion 
juioe was always alkaline, notwithstanding the writy 
of the Nile water. Zamaron also has observe an aluline 
beetroot juice in Spain. — J. db W, 


Reducing eugara ; New method for the determination of 

amaXL amounta of in the weaence of a large proportion 

of aucroae. H. Pellet. Bull Assoc. Chim. Suer., 1918, 
81, 183—206. 

In the usual volumetric or gravimetrio determination of 
small quantities of reducing sugus in presence of a large 
quantities of sucrose {e.g., in high-grade or refined sugars) by 
means of Fehling*s solution, an appreciable amount (u 
sucrose may be decomposed, leading to the preeij^tation d 
an excessive quantity of cuprous oxide. Accurate results 
may be obtained by using Fehling*s solution ecotaiAing 
a comparatively sni^ amount of sodium hydroxide and 
heating at about 60® C. FehUng'a acihUion (10 
grm, of invert sugar): (a) 34*64 grms. 
copper sulphate per 600 o.o. ; (b) 180 


04)6 
orystaUised 
of Eoohelle 


. _ 1 1^. 

salt* and 60 grms. of sodium hydroxide per 600 o.o. ; 
equal volumes of the two solutions are mixed together 
just before use. Standard solution of invert sum (1 o.o.>» 
0*005 gnxL of invert sugar) : 20 o.o. of the Fehling's solu- 
tion, 20 C.O. of the sugar solution to be tested (containing 
less than 0*10 grm. of reducing sugars), and 10 o.o. of 
water, are heated to 60®— 62®a for 10 xninutes, 
and the precipitated cuprous oxide determined, pre- 
ferably by atong 60 c.o. of coW water, filtering 
twice through a small filter previously mristened with 
hot water, calcining the preo^tate in a muffie fumuce 
(not over a gas burner or alcohol lamp), and weighitm M 
cupric oxide. The conversion factor (usually 0*468) » 
determined by a control test with the standarf invj* 
sugar solution, and tae weight of coppeor retained by lay 
paper is also ascertained and deductrit For rsfw ‘JW* 
Se cuprous oxide may be crileoted on a disc of fliMj 
paper of definite size, and the depth of oolonr ostima^ 
K comparison with a series ^napars prepar ed^ tiritft 
Inereering amouttts d 4Ae,itan4hm iiiTsrt sugwf station 
rimilar asmdltttai****^* Ife G> 

■; kB 
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Reducing sugars ; Action of nlkali carbonates on , 

under the influence of heat, H. Pellet. Bull. Assoc. 
Chim. Suer., 1913, 81 » 317 — 322^ 

The alkalinity of juice after the second carbonatation, as 
well as after sulphitation, is almost entirely due to car- 
bonates, and it was found that sodium carbonate like 
oanstic alkalis caused the destruction of reducing sugar 
with production of a brown colour and loss of alkaj^ty on 
(Kmcentrating the solution. A solution alkaline to phenol- 
phthalein but neutral to litmus was found to be still 
capable of acting destructively on reducing sugars. 

— L. J. DB W. 


Betaine ; Decomposition of by caustic potash. Prepara- 

tion of hydrocyanic acid by the destructive distillation of 
beet molasses by the Dessau process. F. Albers. Chem.- 
Zeit„ 1913, 8t, 1533—1634, 1546—1647. 

The production of hydrogen cyanide by the Dessau 
process (see Eng. Pat. 7171 of 1695, this J., 1896, 114; 
H. Ost, Z. angew. Chem., 1906, 609) is based on 
the interaction at high temperatures of ammonia and 
methylamines evolved in the destructive distillation of 
waste beet molasses (see Voerkclius, this J., 1909, 1122). 
In view of the high proportion (about 16 per cent.) of 
betaine in waste molasses, the author has studied the 
formation of amines from this compound on heating with 
caustic |)otash, waste molasses being alkaline in reaction. 
When heated to 200® — 220® C. in presence of potassium 
hydroxide, betaine yields about ^ of its nitrogen in the 
form of trimothylamine, the only volatile product formed 
besides carbon dioxide. The residue contains a compound 
which forms a hydrochloride, melting at 

187®— 189® C., and a platinichloride,{C4H,0,N,Ha). Pt 04. 
The yield of this compound (weighed as hydrochloride) 
is 60—60 per cent, of the betaine. At 300®— 316® C. 
the new com^mund evolves the whole of its nitrogen 
as monomcthylaminc. When a solution containing 
betaine and potassium hydroxide is introduced drop 
by drop into a retort heated to 600® — 640® C., the 
betaine is decomposed entirely into volatile products 
with the exception of some carbon dioxide fixed by the 
alkali. Trimethylamine is formed (in relatively smaller 
amounts than at 220® C.) together with monoroethyl- 
amine and ammonia, the last being produced by decom- 
position of the two amines. Those three bases together 
contain about 86 per cent, of the nitrogen of the betaine. 
Part of the remaining 16 per cent, is probably free nitrogen 
produced by dissociation of the amines and ammonia, 
and is not available for the production of hydrogen cyanide. 
A much larger proportion of elementary nitrogen must be 
mroducod at tne higher temperatures employed in the 
Dessau process. Brides nitrogenous products, betaine 
yields at 600® — 640® C. considerimle quantities of hydrogen 
and methaTie and some carbon monoxide and dioxide. 
The amines interact with hydrogen to some extent at this 
temperature, and give rise to ammonia and methane. 


Fucitol. E. Votooek and R. Potmesil. Ber., 1913, 46 
3663—3666. 

PU008K was prepared by Tollen’s method (this J., 1900, 
160) from the sea weed, Pucus vesicuiosus (yield 33 grms. 
from 10 kilos, as compared with 3—34 ims. obtained 
by ToUens and Widtsoe from 4 kilos, of Fucus serratus), 
and was then reduced by means of sodium amak»m, 
yielding an alcohol, /ucttol, m.pt., 163®— 164® C., 

which was the optical antipode of rhodeitol (this J., 
1906, 649). In presence of borax in aqueous solution its 
rotatory power was [o]B«-f4»7, and when mixed with 
an equivalent quantity of rhodeitol in hot alcoholic 
solution, it gelded racemic fucitol (^l-rhodoitol). in.pt. 
168 ®— 170® d— A. S. • 


Prmrping meat and other food moducts [by means of sugar], 
Vassenx. Bee XIXa. 


Fatbitts. 

[Sugar.] Defecator. M. B. Oresswell, Dee Moines, Iowa. 

U.8. Pat. 1,076,629, Oct. 14, 1913. 

A TANK is divided by a murtition into a boil^ compart* 
ment and a dead-ohamher.” The former is fitted with 
a heating system consisting of a steain coil connected by a 
valved pipe with a perforated tube. The jets of steam 
from the perforated tube force the syrup or juice from the 
inlet end of the boiling compartment to tbe further end 
and through an opening in the partition into the ** dead- 
chamber,*’ where it encounters an inclined bafiELe-plate. 
The heavier impurities are deposited in a pocket in the 
boiling compartment and at the bottom of the ** dead- 
chamber,” whilst the scum i.** scraped from the surface 
of the syrup at the baffle-plate. The syrup returns as an 
under-current from the ‘^dead-chamber** to the boiling 
compartment. When the current of juice has been 
started, the supply of steam to the perforated tube is cut 
oft. The apparatus renders unnecessary the use of 
defecating agents, such as clay, infusorial earth, or lime. 


[Sugar.] Evaporator; Finishing . M. B. Cresswell, 

Des Moines, Iowa. U.S. Pat. 1,075,630, Oct. 14, 1913. 
Thb apparatus comprises a boiling tank containing a steam 
coil, and a crHitiguous skimming tank the bottom of which 
is at a higher level than that of the boiling tank. An 
opening in the wall common to the two tanks extends to 
the bottom of the skimming tank and the latter contains 
an inclined baffle-plate. Partially refined syrup, such as 
that described in U.S. Pat. 1,075,629 (see preceding 
abstract) is admitted to the boiling tank and preferably 
to the level of the bottom of the skimming tank. On being 
heated, the syrup expands and part flows into the skimming 
tank, carrying the scum with it. The scum is scraped over 
the baffle-plate to a drain, and the cooled syrup returns as 
an undercurrent to the boiling tank, a transverse bar near 
the bottom of the opening serving to hold back any 
floating scum. — L. E 


Sugar ; Apparatus for washing in centrifugal machines. 

Sugar Centrifugal Discharger Co. Pr. Pat. 460,234, 
July 10, 1913. 

A FAN-SHAPED Spray of water is ejected, from a perforated 
nozzle, against the sugar at the rotating wall of the centri- 
fuge. A regulating device arrests the discharge of water 
after a predetermined period. An automatic oscillatory 
motion is imparted to the perforated nozzle in order to 
distribute the separate jets uniformly over the wall of 
sugar. The angular adjustment of the nozzle can be 
altered so as to adapt the vertical dimensions of the spray 
at the wall of the centrifuge to the height of the sugar. 
The volume of water ejeoW'can 1^ regulated by closing 
some of the perforations by moans of an adjustaole plate. 

— J. H.L, 

Molasses , Process. for the desaccharijication of and the 

• boiling of syrups. A. GrftntzdSrffer and A. list. Fr. 
Pat. 460,192, July 9, 1918. 

In the boiling of syrups a mixture of molasses with a 
solution of sugar is add<^ after the formation of grain, and 
the boiling is then continued in the ordinary way. It is 
claimed that the quality of the sugar is improved and that 
the added molasses is partially desaochaii&d.— J. H. L. 


Starchy materials ; Apparatus for toashing disintegrated 

. W. H. Uhland Gcs. m. b. H. Qer. Pat, 267,199, 

June 29, 1911. 

The starchy material is introduced into a perforated 
trough mounted above a collecting trough. Brushes fixed 
to rotating arms engage tbe inner side of the perfomM 
trough and lift the material and bring it under jets through 
which the washing water is ddhwred. The edtteoting 
trough is divided into compartments. Water is deUvured 
to the jet above the first oonq^avtaMut, from whfaA the 
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wMhed naterUl fa withdrawn, bat the jofei abore tha n tv.> 

"« »5PPU»d *>»h w««bii»(( water witfc. 
amwn from the preoedinB oompartmenti.— X S. 

J-er^ifew^; B^/arprodHeint Standard 

Sib U.a Pat. 1,066.161 of 1013 ; thia J., 1913,441.— T.P.B. 

Su^» from edhUoM; Prooat for vradtieina 

StaidaM Alrohol Oo. IV. Pat. 4&B,08^Thty lois.' 
Under Int. Cony., July 16, 1912. ^ j 

Sin U.a Pat. 1,066,162 of 1913 ; thie J.. 1913,441.— T. P. B. 

P’^oo^Mpfodvcing Standard 

Sek U.S. Pat. 1,056,163 of 1913 ; this J., 1913, 441.^T. F. B. 

Apparatus for dissolving sugar and other sulstances Ger 
Pat. 266,335. /See L * 

Applkatton of t^ w^te ftom sugar refineries to the manu- 
Portland cement. Fr. Pat. 460,438. 


XVma-~FERMENTATION INDUSTRIES. 

Ma^e of beer yeast ; Conditions of activity of the 

U. Actwn of maltose on a-meihylglucoside, and the 
of the enzyme. P, Rona and L. 

AuchaeiiB. Bjochem. Zeits., 1913, 58. 148 157 /See 

alflo this J., 1913, 1123.) » o loi. ^oee 

tions of almost, if not quite, the same ionic concentration 
(pii lies l^^wecn 5-8 and 6-6) as the optimum already found 
maltose {loc. cit.). The affinity, 
co^ant of the enzyme with respect to a-methylglucosido 
js 11 1, a, value appreciably lower than that {viz., 60) found 
for mverti^ with respect to sucrose (see Miohaelis and 
Menten, this J., 1913, 442),— J. H. L. 

al^yde during the fermentation of hexoses and the so^ 
mUed aviofermerUation. C. Neubeig and J. Kerb. 

f9rA,"lfe,?02!’6^,'^"^^ (8«.aIeothi,J. 


bi^ subdanees; JOdenttmadcH ^ 

Mlutio^of it ^ ^ oompiete 

Ti»« ♦2?' fitter substanoes in the oaee of moist £im 

Th^ “ indiertS. 

porww (8—4 grms.) of the ndnoed hoiw from tha 
ci^ machine is need for determining the moistnie bv 

AiSiof^rSk* 

tinn f ^tenal IS also used for a moisture determina. 

valii© found being employed in oaloulatinR the 
percentage of bitter substances referred to the dry l^ps. 

I — L-kT 

.Sid^nron ■»<*»»•"««<>» <<f Oe 

total . L. I,ivy. Ann. Pnlait, 1913, t, 696. 

*5f ^ 2 gnus, of barium 

oonfnfr if ^ overnight in a stoppered, 

hydroctorio treatS^ith 

“O'® ««• i« evolved, and then 
with ammomum chloride. After heating to boilinir the 
prec^itate is filtered off, washed with a dilute i^ution 
bit^^Tif “ dried and ignited. The difference 

the weight of this precipitate and that of the 
. ®®”^P°“dmg to the sulphuric acid 
present m 50 c.c. of the wine, multiplied by 0*25, 
represents the amount of sulphurous anhydiSe in 50 c.o. 

— L.E. 


The quantity of acetaldehyde produced by alcoholic 
f^entation, even in presence of zinc chloride (see Kosty- 
741; 1913. 207) amountTte 
fermented, and does 
not the theory that the whole of the aloohol is 

reduction of aldehyde. There is no proof that 
quantities of al^hyde found are derived solelw 

^mdecomposedsurar The experiments of Kostvtschew 
Zft of aldehvde to alcohol by yeast are'incxaJt 

billl^bH method, such as the use of soffit 

separatiwi of aldehyde from alcohol. 

ST (“O 

fermerMitm ; Influence of mereuiy on 

P. Nottm. Comptes rend., 1913, 157, 100f£-lW8. * 

CJowTAOT of mercury with fermentimr wort im,. 

Kait 


Bioci^K^ aynt^ of ghuotida of pMrudrio akokoh : 
Bridir’1^ l^rquelot mid 

*““* «’/ [i«>*<Xw» of 

oetaine from molasses residues."] Boeder. ^eeXX. ^ 

Patents. 

V oJ ««»«. btera and otha timOar 

A ^fcV >■ and apparatw for the . 

JWy ® 

^B liquid pa^B along one or more tnbea, nroferably of 
g ..B. m wJuch eloetredes are inaerted at re&y fo™ 

<««««* ol very Ugh illK 
[e.g., 3000 volts) is employed.— J. H. L. 

*** producUon of malt. 

tt;./' JV. Pat. 460,888, July 29, 1918. 

Under Int. Conv., Aug. 2, 1912. ^ 

Seb Eng. Pat. 17,904 ol 1912 ; tUs J., 1918, 804.— T. P. B. 

Colouring mattamitaUe for alimentary and other vrodnele 
PV. Pat. 460,441. See IV. 
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XIXa. — 'FOODS* 

Benzmc acid ; J^t^ion and determination of in milk 

and eream, E. Hinks. Analyst, 1913, K, 566^--^ 

25 0.0. of milk, or 10— jg) grma. of cream, are 
l^ated wi^ an equal volume of concentrated hydro* 
oUono add, as in the Wemer-Sehmidt method for the 
I eri^ti^ of Htg nnta the predpitated curd is com* 
^•tvf nil mixture is cooled and shaken 

^ 25 C.C. Ol a mixture of methylated ether (1 vd.) and 
9 ^ ethereal solutum k 

separated, l^op of ammoma solution added, tb^ u 5 ©.q. 
of water* Tlie mixture is shakfiu th e aoueous laiver 
sepamted, hinted lor a few minutes on the water-bath^ 
6^ 1 ^ .,m ww. 
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20 C.O. <d tk mixtuio of equal volumes of ether und petro- 
leum spirit. The ethereal extracts are made alkaline with 
ammonia solutidn, 10 o.o. of water added, and the mixture 
s hake n ; the aqueous layer is separated, aicd the alkaline 
extraction is repeated twice. The bulked aqueous extracts 
aio acidified with hydrochloric acid and extracted 3 times 
with mixed other and petroleum spirit as before. These 
final eitraots are allows to evaporate spontaneously, and 
the residue dried to constant weight (24 hn.) in a desic- 
cator. The benzoic acid is then -volatilised by heating at 
100® C. (an hour or two) the loss in weight representing 
the amount present. The method gives a close approxi- 
mation to accuracy in the second place of decimals. The 
proMnee of boric acid does not interfere with the method, 
which has also been applied to butter. Butter may be 
treated direct as in the case of cream, or the aqueous 
portion may be separated, the fat shaken several times 
with hot ^ium oioarbonate solution, and the mixed 
washings and aqueous portions digested with hydrochloric 
acid.—E. W. L. 

Preserving meat and other food products ; Practical and * 

economical method of [by means of sugar]. A. 

Vasseux. Bull. Assoc. Chim. Suer., 1913, 81, 180—182. 
Good results have been obtained by the author in the 

e vservation of moat by covering with powdered sugar. 

uring the first few days of the treatment, water is 
absorbed by the sugar ; the resulting syrup is drawn off 
and re-crystallized. When the syrup has drained away, 
the meat is again sprinkled with powdered sugar, after 
which it may be preserved indefinitely with, it is stated, 
no alteration in quality. Fish may be treated in the 
same manner.— J. P. 0. 


Lard ; Detection of beef aikd mutton fata in A. 

BSmer. Z. Unters. Nahr. Genussm., 1913, 669—618. 

Thb method is based upon the differences in the m. pts. 
of the characteristic glycerides of lard and of beef and 
mutton fats as compared with the m. pts. of the respective 
fatty acids. The difference between the m. pt. of a- 
palmito-distoarm from lord and its separated fatty acids 
is 6*2® C,, whilst in the case of the /S-palmito-distearin of 
beef and mutton fats the difference is only 0‘1® C, Fifty 
grms. of the melted lard are dissolved in 60 c.c. of other 
a^ crystallised at about 16® C. The crystals are pressed 
between filter wper, roorystallised from 60 c.c. of ether 
and aroin dried with filter paper. In the case of pure 
lanb the glyoorides thus obtained usually molt at 63® to 
64® C., whilst those from lards centaining beef fat etc 
have usually a lower m. pt. Should the m,pt. be below 
61 0. the recrystallisation must be repeated until the 
m. pt. is above 61® C. In the case of soft oily lards a 
mixture of 3 to 4 parts of other with 1 part of alcohol or 
anhy^us acetone is useful for the first ciystallisation 
The fatty acids are separated from part of the deposit 
^ the m. pts. of the glyoorides and fattv acids simul- 
t^eously determined. In the case of glycerides melting 
between 61 and 66® C. a laid must be regarded as adul- 
terated with beef or mutton fat or with hydrogenated oil 
when the m. pt. of the glycerides added to twice the 
different between the m. pts. of the glycerides and their 
fatty aoi* i» Iwer ttan 71<> C. With glyocrlde* melting 
bttvera W wd 61' C. the preeenoe of foreign fat ie oertl^ 
wi^ the difference between the m. pts. is less than 6® C 
and with glyceride* melting from 66® to 68-6® 0. when the 
difference is lew than 3® C. For the detection of hardened 
^ydrogenated) oUs the method may be used in conjunction 
with the phytosteryl acetate test. — C. A, M. * 

Ooffu; InvesUgatioM on . T. Rozsenyi. Clhem.- 

Zeit, 1913, 87, 1482—1484. 

To determine the proportion of adulterant (cereals) added 
^£ound coffw, ad^nUge may be taken of the fact that 
00 ^ aah is f trolly alkaUne whereas that of cereals is 
^oet ^ntr^. Ole alkalinity of the ash from five samples 
(Port^, Moc^, ^lon, Santos, Domingo) cbwly 

1 ?? ^ oondiUdns, 

about 1 o.c, jSie ash in the five samples amounted to 


between 4*06 and 4*80 per cent. Artificial mixtures gave 
the following alkalinitios : — • 




20% Ceylon + 80^ 
10% Santos -I- 00^ 


The un^und roosted beans can be extracted fairly 
well with water for the manufacture of coffee extract, 
and the exhausted beans dried, glazed, and sold for fresh 
coffee. In this treatment the coffee loses 10 per cent, 
in weight and 40 per cent, of its ash, and the aduteration 
IS detected by the determmation of the latter,— W. R. S. 


Chicory; beiection of decoctions of chicory and 

(Mffee. C. H. La WaU and L. Forman. Amer. J. Pharm., 
1913, 85, 636—638. 

The determination of the cupric-reducing power affords a 
^a.n8 of detecting the presence of chicory in coffee (see 
Tatlook and Thomson ; this J., 1910, 138). The extrac- 
tives of roasted coffee contain from 1*92 to 2*64 per cent, 
of reducing sugars whilst the extractives of roasteo chicory 
contain from 26-2 to 27*7 per cent. Therefore, when the 
extractives of a coffee decoction yield more thim 3 per 
cent, of their weight of reducing sugars the presence of 
chicory is indicated. The addition of cane sugar to the 
coffee does not affect the results and its presence may be 
detected hy a polarimetric examination. — W. P. S. 


Patents. 

Milk ; /Sterilisation of A. Shelmerdine, Xiverpool. 

Eng. Pat. 26,743, Nov. 21, 1912. 

The milk is passed at a temperature of 60® — 66’ C. through 
a class tube of | — 1 in. diam., and during its passage is 
subjected to the action of an alternating current of a^ut 
1*6 ^lowatts and 3000 volts. The electrodes are placed 
at distances of from 12 to 20 in. on enlarged parts of the 
tube. The milk passes under the edge of each electrode 
and taps or plugs are provided for emptying the enlarged 
parts, when required. Modified forms of the apparatus 
are also described. — W. P. S. 


Fruit ; Process of preserving uncooked . W. P. 

Thompson, Liverpool. From R. Oliver, Marseilles. 
Eng. Pat. 6999, Mar. 11, 1913. 

The fruit is immersed in a solution containing about 1 kilo, 
of crystallised sodium bisulphite per 100 litres of water ; 
3 kilos, of sodium chloride may also 1^ added. If it is 
desired to preserve the fruit for more than 1 year, it is, 
after this period, immersed in a 1 per cent, solution of 
sulphur dioxide. For apricots and peaches, a dilute 
solution of calcium sulphite may be employed. — W. P. S. 


Coffee extract; Process of making J. T. Davis, 

Signor to Davis Oil Refining Co., San Francisco, CaL 
U.S. Pat. 1,079,474, Nov. 26, 1913. 

&EOUND roasted coffee is extracted with watet at a tem- 
perature not exceeding 170® F. (76® C.) and the extract is 
evaporated below 170® F. and under reduced pressure. 

— W. P. S. 


ifilk; Process and apparatus for sterilising . A. 

Shelmerdine. Fr. Pat. 460,316, June 13, 1918. Under 
Int. Conv., Nov. 21, 1912. 

See Eng. Pat. 26,743 of 1912 ; preceding.— T. F. B. 


Flour : Process for ageing and bleaching J. A. 

• Wesener. Fr. Pat. 460,776, July 26, 1918. 

See U.S. Pat. 1,071,977 of 1913 ; this J.,1913,967.— T. F. B. 


Coffu extract, ,, 

Vietinghoff. IV. iSst. 460,1 
See Eng. Pat. 10,262 of 1913 ; this J., 1918, 801— T. F. B. 


rrocess for producing a K 

" ' *1,949, July 8, 1918. 
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Certtd coffee or coffee subetiMes and process for making 
ihem, J. H. Kellogg. Fr. Pat, 460,978, July 31, 
1918. 

SsK U.S. Pate. 1,069,265, 1,069,266, 1,069,267, and 
1,069,268 of 1918 ; this J., 1913, 880.>~T. F. B. 


Colouring maUer suitable for alimentary and other products, 
Fr. Pat. 460,441. See IV. 


XIXb.-WATER PURIFICATION; 
SANITATION. 

Oxygen in tmter ; Winkler's method for the determination 

of ; the effect of nitrite and its prevention. F. E. 

Halo and T. W. Melia. J. Ind. Eng. C2hem., 1913, 5, 
976—980. 

WiNKiiBR’s method (this J., 1889, 727) gave sufficiently 
accurate results in presence of such quantities of nitrite 
as are prdinarily present in waters, luo disturbing effect 
of larger quantities of nitrite was satisfactorily counter- 
acted by the addition of sodium acetate crystals or a strong 
solution of potassium acetate to neutralise the hydro- 
chloric acid Miore exposing the solution to the air. — A. S. 


Artificial zeolites and other compounds used for softening 

ufoter ; Apparatus for cleansing or revivifying and 

for other like chemical treatments. F. R. Webb, Randals- 
town, Ireland. Eng. Pat. 27,415, Nov. 28, 1912. 

Thb supply of water is cut off from the chamber containing 
the bed of artificial zeolites and, when the level of the 
water has sunk to the upper surface of tho bod, the outlet 
is also closed. A 10 per cent, solution^of sodium chloride is 
then admitted and after passing slowly through tho bed of 
zeolites, is discharged through a pipe fitted with a valve 
controlled by a rocking lever ; one arm of this lever is 
hollow and through it the liquid passes into a ball pro- 
vided with an adjustable orifice. When the level of liquid 
in the chamber sinks to the surface of the zeolite bed this 
ball empties, the arm tilts, and a valve on the water 
supply pipe is opened so that the chamber is filled to a 
definite level. The ball then fills, tho lever faUs over and 
the chamber is emptied, whilst the water supply is cut off. 
These operations are repeated. The lever also operates a 
ratchet wheel, so that after the reagent has been removed 
by the alternate filling and emptying of the chamber, the 
lever arm becomes fixed and water is allowed to flow 
through the bed until the latter is completely cleaned. 

^ — W. P. S. 

Filtering with sand or gravel ; Vessel for designed for 

the purification of residuary walers charged wUk fatty 
materials or natural waters charged wiA iron salt in 
solution. Puech, Chabal et Oie., Paris. Eng. Pat* 
9746, April 25, 1913. Under Int. Conv.. Nov. 19. 1912. 
Two series of perforated pipes are arranged in the filtering 
vessel, one below and the other above the law of sand or 
gravel. Air is forced periodically through the lower pipes 
m order to cleanse tne filtering material, whilst a con- 
tinuous supply of air under pressure is introduced into the 
water through the upper pipes so that fatty substanoM 
are carried to the surmee ana prevented from coming into 
contact with the sand or graw — W. P. 6. 


JSewage and the like ; Apparatus for purifying 
Bunzel, Cfithen, Germany. U.S. Pat. 1,079,391, 
Nov. 26, 1913. 

A inTKBXB of settling tanks communicate through hori- 
sontal sHding valves with shidge oondnRs below. The 
latter are fitt^ with removable ends for discharging the 
sludge i the water separated from the shadge collets in a 
transmso <duuiiieL Meaiii are provided log supplying 


. P. 

1,079,391, 


water to the conduits alter the sludge hae been diecduaged, 
and the pnd covers are replaced bmore tho valves ate re- 
opened. — ^W. P. S. 

Sewage disposal. L, T. Leet, Reading, Pa., Assignor to 
Water and Sewage Purification Co., New York. U.S. 
Pot. 1,079,669, Nov. 25, 1913. 

SswAOB is separated into two portions, one liqmd and the 
other containing a high percentage oi solids ; the latter 
portion is conducted to a closed septic tank where it onder^ 
goes liquefaction. The effluent from the septic tank is 
mixed with the liouid portion of the sewage, and the 
mixture is subjected to an oxidising treatment. — ^W. P. S. 

Clarification of effluents ; Process for the . F. Wellen- 

siek. Ger. Pat. 266,998, Jan. 18, 1913. 

Thb effluent is treated first with an alkaline solution of the 
humic substances separated from the waste lyes from the 
manufacture of cellulose firom straw or wood, and then 
with basic or acid salts or other preoipitants, e.g,, milk of 
lime or aluminium sulphate. — A. 8. 

Combustible matter ; Extracting or sorting from 

refuse. G. Hidoux and J. Bernheim, Paris. Eng. Pat. 
6988, March 22, 1913. 

Aftbb separating any very large pieces, the refuse is 
pas^ through a of crushing rolls and then over 
a vibrating sieve, tne distance between the wires of the 
sieve being twice that between the rolls. It is stated 
that the combustible material is only flattened out by the 
rolls and remains on the sieve whilst the inoombu^ihle 
material is orushed and passes through. Several pairs of 
rolls and sieves are used in succession, each succeeding 
pair of rolls being set closer together and each succeeding, 
sieve having smaller meshes. — W. H. C. 

Liquids; Apparatus for sterilising . J. S, Forbes, 

PMladelphia, U.S.A. Eng. Pat. 9976, April 28, 1913, 

Thbbb cylindrical vessels are arranged one within the other, 
with narrow intervening spaces ; the upper ed^es of the 
vessels are flanged and fit one over the other, the innermost 
vessel being the tallest. The outer vessel is provided 
with a central tube extending through tho bottom and 
central tubes in tho other vessels fit over the finrt tuW. 
The liquid is delivered from a constant level device 
into a funnel which conducts it into the space between 
the central tabes of the inner vessels; it then passes 
throus^ t^ space between the walls of these vessels 
to a heater, overflows from the latter and is conducted 
to the space between the outer vessel and the next in^r 
one, finuly passing up the inner central space and eBoa{nBg 
through the central tube. — ^W. P. S. 

Idauids ; Method qf purifying and sterilising G. W. 

Swinbuino, East Orange, N.J., Assignor to Sterilisation 
Co. U.S. Pat. 1,07^77, Nov. 26, 1913, 

SxwAOB or other liquid containing a chloride is passed 
through an electrolysing apparatus and is then allowed 
to remain at rest nntil the poducts of the electrolysis 
have acted on the Uqnid. — ^W. P. S. 

Liquids ; Appartdus for sterilising — by meau^f uttro* 
ffkkt rays , ' 0. Linker, Ldj^, Germany, U.B. Pat 
1,079,603, Nov. 26, 1913. 

Thb tube conveying the liquid to be sterilised passes 
through a central passage extending throughout the 
of a mercury-vapour lamp; one of the tube is then 
turned baclcwards in fdie form of a spiral round the ou^ 
widl of the lamp. The tube is out qf contact wi^ the 
walls of the lamp and is sealed into each end of the psMSge 
so that a dead-iur space is provided between ^ Josef 
wall of the lamp and the tube.-— W. P. S. 

Pwgjming nikmn a o m pmm d s from mkdmmjf ptMamp: 
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XX«-ORGAiaCFRO0UCIS; MEDICIMAL 
SUBSTANCES; ESSENTIAL OILS. 

BeUadonna pUmts ; Individual variation in the alkaloidal 

content of . A. ¥, Sieveiu. J. Agric. Research, 

1913, 1, 120-146. 

So far as the percentage of alkaloids present in belladonna 
leaves and the quantity of material available were con* 
oemed, the best time for picking the leaves was from the 
period of flowering till the early berries began to ripen. 
There appeared to be no relation between the appearance 
of the plant and the alkaloidal content of the leaves, 
l^e variation of the percental of alkaloids in the leaves 
of different plants was very mrge. A number of plants 
with leaves rich in alkaloids in one season were found to 
have equally good leaves in the following season. The 
same hekl with regard to plants with leaves of a low 
alkaloidal content.— F. Shdn. 


Strychnine ; Some non-acid oxidation products of . 

H. Lcuchs and G. Schwaelwl. Bor., 1913, 46, 3693 — 

3699. 

Solid permanganate and a solution of strychnine in 
chloroform were added slowly to a large volume of acetone 
at 16" — 20“ C. The sludge was treated with a solution of 
ammoniuin chloride. The ammouiacal aqueous liquor was 
separated, acidiflid and extracted with chloroform. 
The acid oxidation products were removed by means of a 
solution of potassium bicarbonate. The chloroform 
on evaporation left a resinous D'sidue, which after pro- 
longed boiling with benzene became powdery. This was 
crystallised from alcohol, from which it separated in clear 
domed prisms, CjgHigOiN,, which melted with decom- 
position at 320" C. The tsinzene solution was treated 
with light petroleum and the precipitate dissolved in 
hydrochloric acid and mixed with methyl alcohol, (hi 
rociystalliBation from alcohol it had the composition, 
<^i8Hi,OaNaa,HaO, and melted at 296"— 300" 0. with 
decomposition. The oorre^nding base appeared to be 
readily soluble in water. The manganese dioxide sludge 
was also treated with sulphur dioxide in the presence of 
chloroform. After removal of the acids by means of 
potassium bicarbonate, a crystalline product was isolated 
from the chloroform. This crystallised from alcohol in 
light yellow leaflets having the comijosition, Ca|H,,Or,Na, 
and melting with decomposition at 262® — 266® C. All 
the above substances had a bitter taste and gave the 
characteristic strychnine reaction with chromic acid. 

— P. Shdn. 

Physostigmine. I. F. Straus. AnnaUn, 1913, 401, 360 — 
376. (See also this J., 1912, 609.) 

The gold salt of physostigminc melted with decom- 
position at 163®— 166® C., and the platinum salt at 160® C. 
Escroline benzoate crystallised from ether in characteristic 
rosettes, m.pt. 165 — 156* C. Eseroline w'as obtained 
^ the distillation of physostigmine in a high vacuum. 
Eseroline methiodide was converted by a special method 
into the ammonium base, which was heated to alwve 
200® C. in a vacuum. A solid distilled over which was 
purified by crj^tallising from ether. The substance, 
which was styled physosHgmol, had the composition, 
melted at 107 ‘6 — 108® C. It was phenolic 
in character and contained one methyl grouping attached 
to the idtrogcn atom. During the distillation of the above 
ammonium nase tri- and dimethylamine were produced. 

—F. Shdn. 


mwoatdes of polyhydric akohoh ; Biochemical synthesis 

/ a glvcoaides of glycerol and gly^ E 

Boniqnolot and M. Bridel. Comptes rend., 1913. 167 
1024—1027. ’ 

Whin aqueous solntaons containing dextrose together 
with S^ywrol or glyool are tt|«ted with a-glnooridam (see 
this J,, 1918, 251, 762), synthesis of a-glyoeiylgluoosides 
aad a«glyoyi|^iiooskies slowly takes place. The higher 


the concentration of glycerol or glyool, ceUrtM paHhus, 
the longer is the time required fox the attaioment of 
equilibrium ir the solution, and the greater is the quantity 
of glucosidos produced. The activity of a-gluoosidase is 
destroyed by 30 per cent, aqueous solutions of monohydno 
alcohols {loc. cit.) and by 60 per cent, solutions oi glycol, 
whilst glycerol has no injurious action even at a concen- 
tration of 90 per cent. — J. H. L. 


Essential oils, ConstUuenUs of . Calamus oU, F. W. 

Semmler and K. E. Spomitz. Ber,, 1913, 46, 3700 — 

3707. 

A SHALL sample of calamus oil with the following characters, 
b. pt. 56"— 170" C. at 12*6 mm., sd. gr. 0-9669 at 20® C., 
nD=l*5070r aD=+20®, was fractionated. A fraction 
was separated boiling between 160" — 160" C, at 13 mm., 
which gave an acetate, C| 7 H,sO„ with the oharooters, 
b. pt. 155"— 163" C. at 12 mm., sp. gr. 0-9727 at 17" C., 
nD= 1-61004 and aD=+4°. In a larger quantity of 
Russian calamus oil, pinenc, camphene and camphor were 
detected. The bicyclic sesquiterpene, oalamene (a naph- 
thalene derivative), was also separated and purified. Its 
characters were : b. pt. 123® — 126° C. at 10-5 mm., sp. gr. 
0-9224 at 20" /19" C., aD=--f5", nD==l-50572. When 
reduced with hydrogen in the presence of platinum, an 
optically inactive hydrocarbon, CnHgg, was produced 
which Wled at 123"— 126" C. at 10 mm. A higher 
fi action of the oil had the characters : b. pt. 160° — 160° C. 
at 13 mm., sp. gr. 0-96116 at 28" C., nD= 1-6098, ano 
appeared to be a sesquiterpene alcohol, CjsHjgO, which 
could not be estcrified owing to the readiness with which 
water split off, with formation of a hydrocarbon CjbHjj, 
the characters of which wore ; b. pt. 136® — 143® C. at 
16 mm., sp. gr. 0-9324 at 20® /19® C , nD=l-62317, od== -f A*’. 

— F. Shdn. 


CitroneUa oil; Transformation of irUo rose oil. P. 

Barbicr and R. Loequin. Comptes rend., 1913, 157, 

1114—1118. 

The researuht's of Barbier and Bouveault and of Barbier 
and L6ser (this J., 1896, 469; 1900, 769) showed that 
/•rhodinol (the alcohol of pelargonium and French rose 
oils) and d-citronelh)l are stereoisomerides of the for- 
mul»: CH,:C(CH,).(CH,),.CH(CH,).CH,.CH.OH . and 
(CH 3 ),C : CH.(CH,),.CH(CH 3 ).CH,.CH,OH rt-spootiveJy. 
In spite of this, it is still widely held, especially in Germany, 
that I rhodinol and d-citronellol arc optical antipodes. It 
is now shown that it is possible to obtain rhodinol from 
citronollol or oitronellol, and that the product has similar 
properties to those of natural rhodinol, including a pro- 
nounced odour of fresh roses, except that it is dextro- 
rotatory to the same degree as 1-citronollol is levo-rotatory. 
The following methods of transformation were used : — 
The acetic ester of oitronellol was converteel into the 
aoetobromo-hydrin by treatment with hydrobromio acid 
in acetic acid solution, and the product* was saponified. 
Citronellal (from citronella ril) was convei-ted into oitro- 
nellic acid by way of the oxime and nitrile, the acid was 
treated with thionyl chloride in benzene aolutior, the 
product poured into alcohol, the resulting hydrooWoride of 
eth^l citronellate (rhodinate) treated with sodium acetate 
and aoetio acid, and the product reduced with sodium and 
alcohol. Oitronellol was hydrated by means of 30 per cent, 
sulphuric acid, and the resulting X7-dimethylootanediol- 
1.7, (CH,),: C(OH).(CH,),.CH(CH,).CH,.CH,OH, dehy- 
drated by heating with 6 per cent, sulphuric acid, and the 
product rectified. The results described afford an explana- 
tion of the facts that the same derivatives are frequently 
obtained starting from d-citronellol or /-rhodinol respec- 
tively and also of the more or Jess pronounced odour of 
rhodinol frequently observed in commercial oitronellol. 
All throe rhodinols are now known : /-rhodinol occurring 
in pelaMonium and rose oils, d-rhodinol obtained as 
described above from d-citrone ' 
stituent of citronella oil), and 
Bouveault and Gourmand (this 0. 
of synthetic ethyl rhodinate, I 
292,873; 1897,823; 1898,267, 


(the principal con- 
f-rhodinol prepared' by 
, 1904, 759) by reduotioii 
[See also tlds L, 1896, 
486.)— A. 8. 
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OUbanum oU: OtmtHbueiUe cf . K Jheomm and B. 

AuiL Amuaen. i5l3, 401. 268-^ 

A QiTAifTiTY of “ terpene-free ” otibaimm oil with the 
characters ; b. pt. 70^ C. at 12 mm., sp. gr. 0*9e86 at 
15® C., aD*“+s6® 48', was fractionated by distillation. 
Two main tractions were separated boOing at 210®— 21 1® a 
and 200® 0. respectively. The former fraction had the 
composition CioHisO and consisted principally of a com- 
pound styled Maftcl which resembled a mixture of a 
ketone and ar alcohol in its behaviour. When oxidised 
by means of cold neutral pormaxigai ato solution, d-bomeol 
and an acid were produced. The latter when purified 
had the composition 0«Hi4O,, and melted at 130® 0. 
after crystallising from water. It appeared to be identical 
with the pinononio acid obtained by Kerschbaum (Ber., 
1900, 891) by the oxidation of verbenone. A small 

amount of a volatile acid, CioHnO*, was also formed 
during the oxidation. — ^P. Shdn. 

Ooualaa fir leaf oil. A. W. Schorger. J. Amer. Chem. 

Soc., 1913, 86, 1896—1897. 

hx samples of leaves of the Douglas fir {PseudoUuga 
axifoUa, Britt.) distilled in California yielded from 0*11 to 
)-20 per cent, of oil, average 0*163 per c^nt. The oils 
rave the following figures : sp. gr. at 16® C., 0*8727 — 
)*8759; nD=l*4768— 1*4780; 17*02'’ to —22*17® ; 

wiid value 0*66 — 1*10; ester value 11*13 — 24*25; eater 
(raluo after acetylation 27*60—61*78. The oil consisted 
principally of l-a pinene 25 per cent, and l-B piuene 48 per 
?ent., with about 6 per cent, each of TOmeol, bomyl 
acetate, and »- or Mimonone ; together with furfural and 
other unidentified constituents. — ^R. G. P. 

Camphor di^aolved in 90 per cerd. alcohol ; Specific optical 

rotatory power of . H. Malosse. J. Pharm. Chim., 

1913, 8, 505—606. 

Observations were made of the optical rotation of 
camphor dissolved in 90 per cent, alcohol at 20® C., the 
strength of the solution varying between 3 and 37 per 
cent. The results led to the following formul®, where 
c represents grms. of camphor in 100 c.c. of solution, 
pthe percentage of camphor and ^ the percentage of 
solvent in the solution : 


[a]5=38*7+0*1632c 
[al?|«38*7+0*l344p 
[affi=62 14— 0 1344g 


— F. Shdn. 


Ferro- and faricyanide aaUs of betaine. [Isolaiion ^ 
bHainefrommolMaeeieaiduee.'l G, Boeder. Bor., 1913, 
48, 3724—3727. 

On mixing concentrated aqueous solutions of betaine hydro- 
chloride and potassium ferro- or ferriovanide, the corre- 
spon^g betaine salts were precipitated. The salte were 
very slightly sdluble in alcohol, and decomposed with the 
formation of hydrogen cyanide when boil^ with water. 
The composition altered when they were washed ^th methyl 
alcohol and ether. Betaine ferrooyanide, FeC^NgH^, 
4 CiiH,i 0.N,2H,0, was a white powder, whilst the fern- 
oywii^ F«C,H,H„8C,Hu0^.2H,0, iomed cap^ yellow 
leaflet* with The latter aaltMuld be oryatol- 

Used from water. The formation of these swts was 
used to isolatd betaine hydrochloride from iwidues of 
molasses. latter wore acidified with hydroohlorio aoi^ 

precipitated by the addition of methyl alcohol, and filtered. 
The filtrate was treated with ferrooyanio acid or potassium 
forrooyanide. The crude betake fertocyanide ww sus- 
peuded in alcohol and decomposed by means of h^ro^ 
chloride, when betaine hydroobloiide was p^u«^ in the 
solid form. Pyridine and trigonelline also formed yoUow 
salts with ferro- or ferricyanio acid.— F. Sksn. 

Stearic add; MjdiadkrivttUvet of A. Bok^ ^ 

0. Halla. Alonatsh. Chem., 1913, 1811—1818. 


MvxoATTAjrosTUao aoid, ^ 

74® <J., was obtained by bealbig «-tnxmwjte4rio 4^ atm 
an ale^kBo idliitlim of eoc^ Oti 


oxidation with aloohoUc iodine eolutioii It yielded 4bn 
corresponding disulp^de, [O^HMOH(COOH)]J8t» 

70® to 71® C.), whilst potassium pe m m iffin ate oxidised » 
to an impure sulphoeteaiic acid.-^. A. M. 

Per-acida from organic adda and kydrogm pmmdc ; 

Formation of -. J. D'Aos and W. Frey, A. anorg. 

Chem., 1918, 84 , 146—164. 

Systematic experiments on the direct production ^ 
per-acetio acid from aoetio acid and hydrogm peitMnde 
(this J.. 1912, 1200), with and without oattdyrts, haw 
shown that the process of per-acid formation is exothenmo 
and that the velocity constant diminidies as reaction 
proceeds towards equilibrium. The formation of P®^’ 
propionic and per-butyric acids is analogous to that of 
per-acetio acid, but in the production d per-formio acin, 
stable equillbrinm is not reached owing^ to the decom- 
position of this acid into carbon dioxide and water. 
Phosphoric and hydrofluoric acids have a smaller accelera- 
ting effect than sulphuric and nitric acids. — ^F. SoPK. 

Organoaola of metaia of (he platinum gr^p and of hydroxidea 
of divalent jdatinatm and palladium. C. Amberger. 
KoUoid-Zeits., 1913, 18, 31(>^17. 

Using wool fat in the manner described previously 
preparation of organosols of silver and gold (this J., 1912, 
1006, 1007), the author has prepared organosols of |^a- 
dium, platinum, palladous hydroxide, palladium oleak, 
and platinous hydroxide. In the preparation of the 
metallic organosoK hydrazine hydrate was used as 
agent. The palladium organosols (8*9 to 16 per cent. Pd) 
had pronounced catalytic activity ; small qu^tities 
dissolved in fatty oils were capable of transfe^g hywogen 
to the unsaturated glycerides of the oil, with the forma- 
tion of so-called hardened oils. The platinum org^osols 
contained 814-S-18-4 per cent. Ft. The bwlton^ 
organosols were prepared by the interaction of the corre- 
sponding chlorides and sodium carbonate and the palla^um 
oleate organosol from the chloride and wtassium oteate 
in presence of wool fat, A solution of the palladous 
hydroxide organosol in paraffin oil has bwn intr^uoed m 
a therapeutic agent under the name of ‘ LeptynoL ^A. o. 

Patents. 

Hexa-amino-arsenobenzene ; Manufacture C. F. 

Boehringer und Sohne,^ Mannheim-Waldhof, Germany. 
Eng. Pat. 7488, March 29, 1913. Under Int. Conv., 
April 1, 1912. 

4.AMINO-3.6-DINITROBBNZKNB.1-AESINIO add is rcduced 

to 3.4.6.3'.4'.6'-hexa.amino.ar8enobenr.ene by treatment 
with acid reducing agents, such as tin or stonnous oWonde 
and hydrochloric acid. The free base is very unstable, 
rapidly becoming dark coloured in air ; it is inswuWe 
in the usual organic solvents, but soluble in dilute 
It is stated to poBsess a very powerful spirillomde e^t, 
with comparatively smaU toxicity E»8* *^* 

8041 of 1918 ; this J.. 1913. 1170),— T. F. B. 

XHnitro-methylnitraminophenylarainic adda ; Art of 

detivaUveaof . L. Aoh, Maimh^, and A. Roth- 

mann, Heidelberg, Assignors to C. F. Boeferinger 
Sohne, Mannheim-Waldhof, Germany. U.8. Pat. 
1,081,079. Dec. 9, 1913. 

A pi»ITaO*METHYLKlTBAMnsrOTHENYI.AllS0nO acid (see 

U.S Pat. 1»076,279 of 1913 ; this J.. 1^28) »<*«*^* 

with a reducing agent, «.g., tin and hydrochkaio acid. 
In this way a di(methylammo)-tetra-Mn|iio*4«^<>^^^ 
(CH^ : NH, : NH, : As»4 : 8 : 6 ! 1)» 
iSmpo^on at about 95® 0., Is produced.— T. F. B. 
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applied to 3-oarboxy'ethylamino-4-hydroxyphen3ilar8ino, 
obtained by electronic reduction of the corresponding 
arsinio aoid. — T. F. d. 


Alkali aaiUs of aromatic stibinic acitkt ; Procesafor preparing 

neuUal, soluble . Chem. Pabr. von Heyden. Ger. 

Pat. 267,083, Aug. 6. 1912. 

One mol. of an aromatic atibinio aoid is neutralised by 
means of loss than one mol. of an alkali. The neutralised 
solutions may bo evaporated to dryness or precipita^ by 
means of salt solution or an organic solvent miscible 
with water, e.g.^ alcohol. Alkaline solutions of stibinio 
acids may be treated with precipitants, such as alkali 
hydroxide solutions or concentrated solutions of alkali 
salts of inorganic acids, and the precipitate washed until 
both the residue and the washings are neutral. The alkali 
salts thus obtained may be further purified by treatment 
with methyl alcohol. — T. F. B. 


2'Phenyl^inoUne‘4s’Carboxylic acid and Us derivatives ; 

Manufaciure of aulphonic acids of . Chom. Fabr. 

auf Action, vorm. E. Sobering, Berlin. Eng. Pat. 
16,482, July 17, 1913. Under lut. Conv., Oct. 8. 
1912. 

The aulphonic acids of 2-phonylquinoline-4'Carboxylic 
acid and its nuclear substitution products are obtained by 
the usual methods of sulphonation. They have thera* 
peuti'i properties similar to those of the 2-phenylquinoline- 
4<oarboxylic acids from which thev are derived, but they 
have the advantage of being soluble in warm water and 
having a pleasant aoid taste. — ^T. F. B. 


Tvberculoaia ; Substance for the treatment of and 

process of making said substance, B. 8. Paschall, Seattle, 
Wash. U.S. Pat. 1,078,873, Nov. 18, 1913. 

Tubsrols bacilli are dried and powdered and the fats and 
waxes therein are saponified ; the mixture is filtered, the 
filtrate evirated, and the residue dissolved in a suitable 
solvent. The fatty acids are now precipitated and ro- 
dissolved until they are sufficiently pure, and they are 
finally dissolved in a liquid which forms compounds 
soluble in water. When injected into animals or men, the 
products are said to produce a lipolytic ferment capable of 
dissolving a sufficient portion of the waxy protective 
substances elaborated by tulorcle baciUi, so that the 
micro-organism itself is destroyed, — ^T. F. B. 


Casein pteparations ; Process for producing A. A. 

Dunham, Bainbridge, N.Y., Assignor to Casein Co. of 
America. U.S. Pat. 1,080,204, i)co. 2, 1913. 

A SLZOHTLY acid solution of about five parts of a simple 
glycerophosphate is mixed with powdered casein containing 
water, corresponding to 100 parts of dry casein, and the 
product is dried and powdered. — T. F. B. 


Dimethylamiwhydroxymethanc ai%d dimeOkylamine ; Process 

for prodwin^ . Farbcnfabr. vorm; F. Bayer und 

Co. Fr. Pat. 460,429, July 16, 1 913. Under Int. Conv., 
Aug. 6 and Nov. 30, 1912, and Fob. 18, 1913. 

Tm halogen addition compounds of trimeihylamine 
{e.g.t the dichloride) are treated with water and then 
with alkaline substances, or with alkaline solutions, or 
tiimethylamine or one of its salts is treated with water 
and a hidogen or a hypohalogenous acid or salt 
thereof; in each c^ dimethylaminohydroxymothane, 
HO,OH|»N(CHa)„ is product DimethylMnine or 
dimethyiaminohydroxymethano can also be obtained 
by treating a smt of trimothylamine with two mola, of 
byjMhalcgenite, and converting the halogenated dinmthyl- 
attune thus produced into dimethylamine by reduction, 
or into dimethylaminohydroxymethane by means td an 
nlkali,-~T. F. B. 


! Acetaldehyde from acetylene ; Process for preparing . 

Consortium f. EleHroohemisobe Industrie. Fr. Fat. 
460,553, July 21, 1913. 

The conversion of acetylene into acetaldehyde by means of 
solutions of meicury salts is retarded, after the reaction 
has been proceeding for some time, by the accumulation 
of aldehyde vapour in the gas mixture over the solution. 
The process can be carried out rapidly and continuously, 
without retardation, by passing acetylene in excess through 
mercury salt solutions, extra^ing the aldehyde from the 
gas immediately, and again passing the acetylene through 
the solution. The process desoribed in Fr. Pat. 456,370 
(this J., 1913, 969) is considerably accelerated by this 
modification ; it is also possible to use stronger acids than 
are there indicated without j-isk of the formation of 
I resinous l^ompounds. This method is especially applicable 
to processes in which the acetylene is introduced into hot 
solutions of mercury salts, so that the aldehyde distils off 
as soon as it is formed. — ^T. F. B. 

Acetic acid from acetaldehyde ; Process for producing — 
Consortium f. Eloktrocnem. Industrie. Fr. Pat. 460,971, 
July 26, 1913. 

The conversion of acetaldehyde into acetic aoid by oxygen 
is accelerated by the additioji of small quantities of man- 
ganese compounds ; the reaction is not explosive, as is the 
ease when compounds of chromium, vanadium, cerium, 
etc., are used as accelerators. Example. A current of 
dry olygen is passed into a mixture of 300 kilos, of pure 
acetaldehyde and 2 kilos, of manganese acetate in a piire 
aluminium vessel provided with a stirrer and a cooling 
jacket ; the manganese salt dissolves in the aldehyde, 
and the solution absorbs oxygen very energetically, the 
heat evolved being removed by external cooling, j/^ter 
10 to 20 hours the al)sorption is complete and the acid is 
distilled. Air may be used in place of oxygen, and the 
gases may be bitroduoed under pressure ; acetic wid or 
other solvent may bo added to the aldehyde, if desired. 

-~T. F. B. 

Per-acids from aldehydes; Process for meparing . 

Consortium f. Elektrochom. Industrie. lx. rat. 460,972, 
July 26, 1913. 

It is known that the autoxidation of aldehydes gives riso 
to the formation of per-acids, which, however, react with 
excess of aldehyde forming the lower acid. It has been 
found that this reduction of the per-acid can bo prevented 
by lowering the temperature, and also that it is greatly 
accelerated by the presence of certain impurities in the 
aldehyde, es|>eoially manganese compounds and water. 
The per-acid may be separated from the aldehyde by con- 
verting it into a salt, e.g., by adding calcium carbonate, 
or by freezing, or the aldehyde may be separated by 
means of a current of air or by distillation at as low a 
temperature as possible. Example. Dry oxygen is 
passed into freshly distilled acetaldehyde, oooJJm to a 
temperature of — 10® to — ^20® C. When absorption of 
oxygen has ceased, the exoess of aldehyde is distilled off 
at a temperature about 0® C. The peracetic acid remains 
* as a crystalline mass. The absorption of o^gen can be 
accelerated by the influence of chemically active light rays, 
e.g.f from a mercury vapour lamp, and tdso by addition of 
small quantities m catalysts, such as compounds of 
chromium, cobalt, iron, uranium, and vanadium. 

— T. F. B. 

Scopdamine solutions ; Process for preparing stable . 

W. Straub. Ger. Pat. 260,416, May 29, 1913. 
SoopoLAMiiffB solutions may^ tendered stable.by addition 
of a high molecular polyhydric alcohol — ^T. F. B, 

Ferrous compounds of monoamino acids; Process for 

preparing F. Hoffmann-I«a Roche und Co. 

Ger. Pat. 266,622, March 16, 1913. Addition to Ger. 
Pat. 264,390 (see this J., 1918, 1032). 

Moifo-AHiNo acids or peptones, other than i^utamio acjki, 
are converted into ferrous compounds by with 

metallic iron, air being ezoluded.~*T. F. B. 
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Olycerophosphoric acid and a earbohvdrate [maltoBe] ; 
ProeesB for jmparing a ooluble, crytklUine compound of 

E. Jacoby. Ger. Pat. 266,576, Aug. A 1912. 

Condensation of gl^oerophosphorio acid and maltose may 
be effected by heating the substances to about 110° C . ; 
the product is obtained in solid, crystalline, soluble form 
by cooling. — ^T. F. B. 

Mercury compound of the pyrazolone senes; Process for 

preparing a . L. Givaudan and B. Soheitlin. tier. 

Pat. 266,678, May 12, 1912, Addition to Ger. Pat. 
261,081.^ 

Compounds containing more mercury than those prepared 
according to the principal patent (see this J., 1013, 768) 
are obtained by the action of mercuric oxide on 1 -phenyl* 
2.3-dimethyl.4-sulphamino-6-pyrazolone in presence of an 
alkali bisulphite. The products are said to contain from 
66 to 68 per cent, of mercury. — T. F. B. 

Silver-albumin compounds soluble in water; Process for 
preparing . A. Dering. Ger. Pat. 266,666, Oct. 22, 

1911. 

The silver salts of lysalbinic or protalbinic acids arc treated 
with aqueous solutions of hexamethylenetctramino, and 
the double comj^unds are separated from the residting 
solutions either oy evaporation, preferably in a vacuum, 
or by precipitation with alcohol or other organic solvent. 
The products are stated to possess powerful bactericidal 
properties. — T. F B. 

Hejsamethylenetdramine-methyl thiocyanate ; Process for 

preparing . K. H. Schmitz. Ger. Pat. 266,788, 

Feb. 4, 1913. 

A DOUBLE compound of methyl thiocyanate i^tith hexa- 
methylenetetramine may be obtained either by the inter- 
action of the components, with or without addition of a 
solvent, or by treating hexamethylenetetramine with the 
methyl ester of an inorganic or organic acid and decom- 
posing the intermediate compound by means of an easily 
soluble thiocyanate. The new compound may be used for 
medicinal purposes. — ^T. F. B. 

AsepticaUy-sterile thread and bandages; Process for pre- 
paring . R. Graf. Ger. Pat. 266,963, Dec. 1, 

1912. 

The material is treated with Peru balsam, to render it free 
from bacteria and to give it bactericidal properties, at the 
same time making it permanently flexible. — T, F. B. 

Alkaloids of ipecacuanha ; Process for obtainirig the . 

(^em. Werke vorm. Dr. H. Byk. Ger. Pat. 267,219, 
July 6, 1912. 

The alkaloids are extracted from the crude material in 
the form of their salts, bv means of an organic solvent, 
such as chloroform, carbon tetrachloride, or benzene, 
preferably with the addition of a small quantity of 
alcohol ; the salts are precipitated from the solution by 
means of ether or other suitable substance. In this process 
the decomp^ition of some of the alkaloids, wMoh occurs 
when alkali is used for the extraction, is avoided. — ^T. F. B. 

Alhaloide and cdhaloidcA sedts ; Processes of etUracUng, 

purifying or preventing the solution of . J. U. 

Lloyd, Cincinnati, U.S.A. Eng. Pat. 27,878, Nov. 28, 
1912. Under Int. Conv., Feb. 23, 1912, 

See U.S. Pet. 1,048,712 of 1912 ; this J., 1913, 161.— T.F.B. 

T&^ne hydrocarbons from tervewe hydrohalogenides ; 

Process for the manufacture of A. Meyer, Mul- 

hausen, Alsace. Eng. Pat. 28,497, Dec. 10, 1912. 
Under Int. ConT„ Feb. 22, 1912. 

Bee Fr. Pat. 461,645 of 1912; this J., 1913, 626. Befer- 
enoe is directed in puntiance of Sect 7, Bttb<sect. 4, of the 

*»*»• 10 . 78 * 

25,463 of 1907.-^. F. B. 


Preparation of mercury ; Process for producing an effec^ 

t%ve . L. Givaudan, Vernier, and E. Soheitun, 

Basle, Switzerland. Eng. Pat. 29,066, Deo. 17. 1912. 
Under Int. Conv., Deo. 20, 1911. 

See Ger. Pat. 261,081 of 1911 ; this J., 1913, 768.— T. F. B, 

Tobacco ; Process of treating D. A; Gallagher and 

W. A. Miller. York, Pa., U.S.A. Eng. Pat. 10,557, 
May 6, 1913. 

See U.S.Pat. 1,062,093 of 1913 ; this J., 1918,672.— T. F. B. 

Isomne ; Prouss for manvf^uring C. K. F. L. 

Gross, Bev5n, Norway. Eng. Pat. 13,825, June 14^ 

1913. Under Int. Conv., June 15, 1912. 

See Ft. Pat. 469,988 of 1913 ; this J., 1913, 1129,— T. F. B, 

Eryihrene, its homologues and derivatives ; Process for pro* 

ducing Farbenfabr. vorm. F. Bayer und Co. 

First Addition, dated June 17, 1913, to Fr. Pat. 425,967, 
Feb. 11, 1911. Under Int. Conv., July 26, 1912. 

See Ger. Pat. 262,884 of 1912 ; this J., 1913, 92A— T. F. B. 

Umaturated hydrocarbons ; Process for making . F. B. 

Matthews, H. J. W. Bliss, and SL M. Elaer. Fr. Pat. 
460,673, July 21. 1913. Under Int. Conv., July 24, 
1912. 

See Eng. Pat. 17,234 of 1912 ; this J., 1913, 884.— T. F. B. 


Strontium salt of cholic acid, B. Werner, Ludwigshafen on 
Rhino. Germany. U.S. Pat. 1,081,178, Doe. 9, 1913. 

See Ger. Pat. 264,630 of 1911 ; this J., 1913, 110.— T. F. B. 

Amino- and diamino-ketones ; Process for preparing 

aliphatic . Farbenfabr. vorm. F. imyer und Co. 

First Addition, dated June 13, 1913, to Fr. Pat. 450,543, 
Got. 28, 1912. Under Int. Conv., June 20, 1912. 

See Eng. Pat. 14,231 of 1913 ; this J., 1913, 1128.— T.F.B. 

Betaine salts; Process for making . Aot.-Ges. f. 

Anilinfabr. Fr. Pat. 460,478, July 17, 1913. Under 
Int. Conv., Jan. 30, 1913. 

See Eng. Pat. 16,710 of 1913 ; this J., 1913, 990.— T. F. B. 

Hydrogenating unsedurated substances ; Process for . 

R. Lessing. Fr. Pat. 460,771, July 26, 1913. Under 
Int. Conv., Aug. 19, 1912. 

See Eng. Pat. 18,998 of 1912 ; this J., 1913, 917.— T.F.B, 


XXL—FHOTOGRAFHIC MATEB1AL8 AMD 
PROCESSES. 

Absorption spectra of sutphurous acid and sulphites. 
{Prelim. Note.) R. Wright. Chem. Boo. Proo„ 1913, 
29, 339. 

While comparing the absorption spectra of various aoids 
ami of their salts, it was found that the absorption of 
sulphurous acid is oharaoterised by a band in the ultra- 
violet, the so^um salt exhibiting only general abMrption* 
It is thought that this is most probabV due to a difference 
in struotur© between the acid and its salt. A parallel 
ease is to be found in the behaviour of chromic add, where 
a strong acid differs in visible colour from its salts. 

Patbhtb. 

Photographic printing paper. J. J. 0. M, Bury. Fr. Fat. 

40O,fiir Jniy 1ft, 

A NON-EOEOU6, siaed Of varnished papot suppi^ls si^^od 
vrith a coating of a ool$o^ in widdi li snspMded a oohutf * 
loss, feort powder, such as powdered glass, vetjr flue sand, 


44 


Cu XZII.— EXFLOSIVaSi MATCffiBB. Ou XHO— ANALYTKUI. PBOCMSBS. Uni. tt, 1M4. 


etc. The paper is sensitised by means of an alkali bi- 
chromate, exposed and developed in water as usual, and 
dusted with a black or coloured powder mixed with fine 
sand, ete. The colour is said to adhere only to the parts 
from which the colloid has not been removed. — T. F. B. 


Explosive^, B. Kolowratnik, F^ggau, Austria. Bug. Pat. 
26,884, Nov. 22, 1912. 

See Ft. Pat. 462,(564 of 1912 ; this J.. 1918, 674.— T. F. B. 


Photographs in colours ; Process fo 
prodsuts resulting therefrom. Th< 
Pat. 461.078, Aug. 4, 1913. 

1912. 


for producing , and 

(le Hess-Ives Co. IV. 
Under Int. Conv., Aug. 6, 


In the preparation of photographs in colours by super- 
position of stained transparent relief positives, it is pro- 

E osed to incorporate in the sensitive colloid for the positive, 
eforo exixMuro, a soluble, non-actinio colouring matter 
which will retard the penetration of the light and render 
the relief extremely delicate ; by this means, a sufficiently 
slight and uniform penetration of the colouring matter is 
assured during the subsequent staining. A collodion con- 
taining camphor, and prepared by means of amyl acetate, 
may be used a.s the adnosive for joining together the 
coloured positives. — T. F. B. 


XXU.— EXPLOSIVES ; MATCHES. 

Vse of explosives for removing obstructions in tJie Hast- 
furnace. Schoneweg. See X, 

Patents. 

Explosives ; Safety . E. Horz, Vienna. Eng. Pat. 

1U809, May 21, 1913. 

Pbntaerytubite-tetranitbatk (preferably about 16 per 
cent.) is added to ammonium nitrate explosives, in order 
to produce easily detonating safety explosives of great 
density. — T. St. 


Detonators ; Manufacture of . 0 . Cloossen. First 

Addition, dated July 7, 1913, to Fr. Pat. 469,979, 
May 29, 1913 (this J., 1913, 1171). 

Instead of the mercury fulminate or mixture of mercury 
fulminate and potassium chlorate used as described in the 
chief patent, black powder, guncotton, smokeless powder, 
picrates, perchlorate explosives, etc., may bo employed 

—A. 8. 


2.4.6.2'.4:'.Q'-Hexanitrodiphcnyl sulphide; Process for pre- 
paring and its vse m making explosives. Sprengstofi 

A..G. Carbonit. Fr. Pat. 460,671, July 21, 1913. 

Two mols. of l-chloro-2.4.6-trinitrobonzene react with 
one mol, of sodium thiosulphate in i)resenco of water, 
2.4.6.2.'4.'6'-hexanitrodiphonyl sulphide being formed 
according to the equation,2.C«Hj (NOjlaCl +Na.S,0,+ H X 
«2N^l-fH,S04+[C,H,(N0,),]28. The sulphuric acK 
formed must be neutraUsed, e.g. by addition of ar 
alkali or alkaline-earth carbonate to the reaction mixture 
Yifdds of 90 per cent, of the theoretical quantity are said 
to TO obtained by boiling the components in presence o 
alcohol. The use of more than one mol. of thiosulphati 
to two mols. of chlorotrinitrobenxeno gives rise to a darl 
coloured product. The crystallised or compressed pro 
duot may be used in the preparation of explosives, eithei 
alone or mixed with other nitro-hydrooarbons, oxvsotX' 
oarrien, etc.— T. F, B. » 

Makh-spdini material ; Process of treating W, A, 

^irbu^ Short HiUs, N.J., Assignor to The Diamond 
mUh Co„ Chicago, 111 TJ.S. Pat. 1,079,119, Nov. 18 

To prevent glowing after the matches are extinguished 
* material is impregnated with an oxidi 

of p^pbOTus by exTOsing it to the fumes generated bi 
heating phosphorus in a limited supply of air, and 
mthenoxponedtotheair.— AT.L. 


XXin.-ANALimOAL PROCESSES. 

Iron; Dtphenyharbohydrazide as an indicator in Hhc^'hi- 

chromate titration of . L. Brandt. Z. anal Chem<r 

1913, 68, 1—20. 

One grm, of ore is dissolved in 60 o.c. of strong hydro- 
chloric-acid, reduced with stannous chloride solution, and 
the excess of the latter destroyed by merenrio chloride 
as usual. The solution is poured into 1»6 litre of water 
and 76 c.c. of manganese sulphate mixture, and after 
addition of 5 c.c. of indicator, titrated with bichromate 
until the purple colour changes into a piw) groen due to- 
chromic chloride. The amoimt of hydrochloric acid 
present should be equivalent to 20 — 26 o.c. of acid 
of M9 sp. gr. Tile indicator is prepared by dissolv- 
ing 0*1 grm. of B}mimetrical diphenyloarbohydraxide,. 
C0(NH.NH.C*H6)-, in 36 o.c. of strong acetic acid and 
breaking up the lumps by means of a glass rod; the 
volume is then made up to 100 c.c. with distilled water. 
It can bp kept for several days ; the solid reagent de- 
teriorates after 1 — 1| years. The method has been tested 
with satisfactory results for quantities of 0*06 — 0*74 pm. 
of iron. Platinum (from the crucible, if a bisulpnate 
fusion is made) causes high results and a bad end-point. 
Arsenic does not interfere if below 0*76 per cent., while 
coppcjr lowers the result as in the cose of the Zimmermann- 
Reinhardt method. — W. R. 8. 


Chromium; Determination of as chromic oxide. G* 

Rothaug. Z. anorg. Chom., 1913, 84, 165 — 189. 

The gravimetric determination of chromium as oxide is 
found invariably to give somewhat high results owing ta 
the absorption by the precipitate, during ignition, of a 
small proportion of atmospheric oxygen, with the 
formation of chromic chromate (CrjO„3(>0,). Accuracy 
is secured, however, by igniting in a current of hydrogen- 

— F. SODN. 


Silica; Dehydration and recovery of , *n analysis.. 

F. A. Gooch, F. 0. Reckert, and S. B. Kuzirian. Amer. 

J. Sci., 1913, 36, 698—604. 

The difficulty of bringing to constant weight by ignition 
the silica separated in the ordinary way from fusions by 
acidifying and evaporating to dryness, arises not from the 
retention of water by the silica, but from its containing 
some substance slowly volatilised or decomposed by heat. 
This substance is usually sodium chloride, and it is con- 
verted into sodium silicate by ignition. After treatment 
of the silica by hydrofluorio and sulphurio acids, this 
remains as sodium sulphate ; and from the weight of 
this residue the equivalent weight of sodium oxide nvust 
be calculated to correct the actual weighings. Hie 
authors confirm the generally accepted fact that after 
a fusion the silica caimot bo completely recovered except 
by two successive evaporations and filtrations. — J. T. D, 


Phosphoric acid ; Study of the Pemberton-K 

for deterrnination of . P. L. Hibbard. 

Chem., 1913, 6, 998—1009. 


t re method 
Ind. Si^(. 


V.* Tdivu. eomuvioiui on vne 

volumetric determination of phosphoric acid by titratiim 
precipitate with alkaU(ttrfi J., 
1894^, 176, 667; 1896, 303, 611). was studied. JUIntite 
detads of the conditions found necessaiy for ohUimiag 
the best results are given, together with « hiUieiri#y 

7L!l98^?l.rS^ ^ 
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j^oUtssium wnt\aU {ondf merowry] ; Vthtmetrk determim’ 

tion of B. Hohal)erg. Ber., 1918, 46, 3853— j 

3859. 

Tf a solution of potaosinm xanthate be treated with a 
known excess of A/IO hvdroohlorio acid and left for 10 
mins, to ensure the eomplete decomposition (into alcohol 
and carbon bisulphide) of the lifcioTated xanthic acid, 
the excess of hydroohloiic acid may be titrated with 
baryta in presence of phenolphthalein or methyl red, 
and the quantity of xanthate calculat'nL The method 
may be utilised for the determination of metals, especially 
mercury, which form insoluble xanthates, an excess of a 
standardised solution of potassium xanthate being 
added and then the excess determined as described above. 
In the case of mercmic bromide, chloride or sulphate, 
it is not necessary to filter off the mei curie xanthate, 
but this must be done in the case of mercuric iodide, 
as mercuric xanthate is decomposed slowly by acids in 
presence of iodides. Provided no other metal which 
forms an insoluble xanthate and no oxidising agents 
(e.g. nitric acid) are present, mercury can be determined 
in this way more rapidly and simply than by any other 
method. Potassium xanthate keeps well in dry air 
and can be readily purified by reorystallisation from 
absolute alcohol. — A. S. 

Nitiogen in nilro-bodiea by Kjeldahl*8 method; Bohn- 
Schmidt reaction «n the benzene series, and the deter- 
mination of . A. Eckcit. Monats. Chem., 1913, 

34, 1957—1964. 

By the action of sulphur sesquioxide (i.r. of a solution of 
sulphur in fuming sulphuric acid) on 20 grms. of nitro- 
benzene in the cold, a mixture of amino- and imino- 
compounds was produced, and the ease with which the 
nitro-group is reduced led the author to apply the method 
in the Kjeldahl analysis of nitro-compounds. A large 
number of aromatic nitro-compounds gave excellent 
results after warming for one hour on the water- bath 
with 0*4 grm. of sulphur and 15 to 20 c.c. of 30 to 40 
I)or cent, fuming sulphuric acid. The aliphatic nitro- 
compounds and inorganic nitrates, however, yielded low 
results by this meth^ — W. H. P. 


Crnde oil for the assay furnace. Haldane. See IIa. 

Colourimetric determination ^ traces of seleniotis acid. 
Meyer and von Gam. See VII. 

Volumetric determination of thiosulphates in presence of 
sulphites. Bodnir. See VII. 

lodometric determination of iodides. Mttller and Wegelin. 
See VII. 


lodomdric determination of arsenic in iron and its ores 
i^er^ecipitation vrith hypopfiosphorous add. Brandt, j 


P» eparation of rubber far analysis. Arohbutt. 

See XIV. 


Xkterminatkm of the time requirement cf soils. Bitsell imd 
Lyon. See XVI. 

Determination of small amounts of redvdrtq ssms in 
escnce of a large proportion of suerose. Pellet. See 


Determination of hop bitter evhstancee by cold eatradion toifk 
carbon tetraehlofide. Scibriger. See XVIII. 

Determination of the Mai sulpkurous anhydride in wines. 
L6vy. 3u XVHL 


Ddeetion and determination of benzoic acid in milk and 
cream. Hinks. See XIXa. 


Detection of beef and mutton fats in lord. Bdmer. 
See XIXa. 


Investigations on coffee. Rfixsenyi. See XIXa. 


Detection of chkoty in decoctions of chicory and coffee. 
La Wall and Forman. See XIXa. 


Winkler's method for the determination of oxygen in umter ; 
effect of nitrite and its prevetUion. Hale and Mclia. 
See XIXb. 


Specific optical rotatory power of camphor dissolved in 90 
per cent, alcohol. Malossc. See XX. 


Patbnts, 

[Gas} Calorimeters. J. F. Sinunemce and J. Abady, 
London. Eng. Fftt. 27,920 of 1912, date of Appl., 
May 30, 1913. 

In order that the gas and the air for combustion in a con- 
tinuous flow calorimeter may be satiurated with water 
vapour and at the same temptrature as the cold water 
entering or the products leaving the calorimeter, the 
burner is enclosed in a box at the base to which the air 
is led through a long down-pipe into which the overflow 
from the constant-level water-supply tank is admitted 
through a sprinkler at the top, and the gas is passed 
through a meter of the wet type and then through a ooO 
in the burner box. — ^A. T. L. 

Pyrometer; Optical . J. Churchward. Fr. Pat. 

460,210, July 10, 1913. 

Sxx U.S. Pat. 1,009,318 of 1913 ; this J., 1913, 928.-^T. F. B. 
Thermo-electric dement. U.S. Pat. 1,076,438. See XI. 


Assay of gold and silver by the iron-nail method. Hall and 
Drury. See X. 


XJOT«-MlSCim<AllTO ABraRACm 


CupdkUibn experiments. (Part II.). Detection of ike 
•jdatinum mdaU m cupelkUion beads, Bannister and 
Patchin. See X 


Analysis of bronzes. Sohendc. See X. 


Assay far corundum by mechanical analysis. Hutchinson. 
See X. 

Mspmt of Chmmittu ef Amor^ Dtedktr OhemM Assoc, 
(im) m oOs Odd fads, SesXSL 


Avtoxidations. VI. Chemical action ef XXVIII. 
G. Oiamician and P. Silber Ber., 1918, 46, StOt— 
3899. 


It has been shown previously by several investigators that 
substances which amne are not autoxidifiable may become 
oxidised in presenoe of substances which readily nndeiige 
autoxidation. Further examples of dds phenomemm are 
given. Eth;^ and amyl alcoholic ^cerol, manidtpL 
dextrose, and naphthaleiie are not oxmM when mgposed 
tolh^hitlmpieaeiieeof oxygDn; biitlfaneM£tF«v6dxiilf* 
sa^wnhetoce sneh aa tdaeneorm- or jp-xylene he added, 
then both sahatanoee 4re oxkBaed WM t tycoed ^ 
f Pmilar oo nd i t lo n e . ^A» IL ' 
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Books Reeeived. 

Studio BIioboscopico i Cbdiico pel BicoirosoiifSKTo 
DSLLB Fibre Veoetali, Laitb, Peli, Pelucoie, Sete 
Nattoali, Sete Artipiciali. Aealisi Quahtitativa 

DEI TbSSUTI ED ALTRI MaJHIPATTI TeSSILI. Di A. 
SOLARO. U. Hoepli, Milan. 1914. Price L. 26. 

This work (13f by 8{ ins.) on the microscopical and 
chemical examination of animal and vegetable fibres and 
the analysis of textiles contains 417 pages of subject 
matfer, including 400 photomicrographs and 30 tables, 
and also an alphabetical index and a bibliography. The 
arrangement of the text is as follows ; General part, 
dealing with the use of the microscope, the preparation 
of microchemioal and chemical 'reagents, and the general 
distinctive characters of animal and vegetable fibres and 
artificial silks. Part I. Vegetable fibres, comprising 
descriptions of the specific characters and properties of the 
different vegetable fibres. Part 11. Animal fibres : wools, 
hairs or furs. Part HI. Animal fibres: natural silks. 
Part ly. Artificial silks. Appendix. Quantitative analysis 
of textiles, including methods for dyed mixed fabrics of 
cotton and wool ; cotton and natural and artificial silks • 
wool and natural and artificial silks ; cotton, wool and 
silk, etc. 

Studien uebbr Schutzkolloide. Erste Reihe : 
StIrke als Schutzkolloid. 1 ; Ueber kolloides 
HiLBEm H: Ueber KOLr.ODE8 Gold. A. Gutbier 
j 5* KoUoidchemische Beihefte. 

Band y. Heft 6. Verlag von T. Stoinkopff. Dresden 
and Leipzig. 1913. Price M. 1.20. 

j^work eontftina 68 pages, 9* by 6^ me., and relates to 
the tehaviour and action of starch as a protective colloid 
in the case of silver and gold sols. 

Lm CLASSKums DE LA SoiBNOB. Publiis SOUS la direction 
de MM. H. Abeaham, H. Gautier, H. Lb Chateliee, J. 

l. L’Air, L’^Aoidb Carboniqub et L’Eau. M^raoiises de 
Dumas — Stas — Boussingault. Price 1 fr. 30. 

ww" -3 1 ®.'™:? ““*^'"“'8 104 pages of subject 

m^ter with 4 plate illustrations outside the text. The 
^xt 18 clMsified as follows 1. Biogr^hical sketches of 
Dumas Stas, and Bouisirgault, if Sumas and Bous- 
singault 8 research^ on the exact composition of atmo- 
spheno air. HI. Dumas and Stas’s researches on the 
atomic weight of carbon. IV. Stas’s new researches 
on the atomc weight of carbon. V. Dumas’ re- 
searches on the composition of water. 

n. Mbstob PE LA Vitesse de la LumtsE. Etude 

^QUBDES SuErAOES. M4*OIEE8DE L4oB POUOAULT. 
Price 1 fr. 30. 

Volume (Ji J)y 6 ins.) containing 123 pages of subject 
matter wth 3 sheets of illustrations, bes&es 30 figures in 
the text, subject matter is classified under two 
heads ;—I. Measurement of the velocity of light II On- 
tioal study of surfaces. ^ P 

m. Eau OxYoftwAE bt Ozone. MfiMoiRES de ThAnard 
SoHOBNBEm, De Marionao, Soebt, Troost* Hautb- 
FBUILLB, Chabpuis. Price 1 fr. 20. 

VoLUmiJTI by 6 ins.) containing 111 pages of subject 
of engravinm. The nibjeot matter 

n. 'oS^ heads:-! Hydrogen peroside. 

rv. Mo^culb^ Atoiies, et Notations Cbmiques 

VoMJME (7# 6 ins.) containing 116 pages of auhjeot 

matter, with 1 plate of illustrations ouSe the 4eS. 
text ii ctossified as foUows I. Gay-Lussac. 
iMtween gases. IL Avogadro. Detennin- 
aturn of the lela^ve masses of tl^ eleme&tairy m^eoules 


^ proportions in which they enter 
mto combination, m. Wre. Determination of the 
proTOrtions m which bodies combine according to the 
numlw and the respective disposition of the molecules. 

regarding the atomic 
theory. V (^udm. Struettojo of definite inorganic 
bodies. W. Dumas. Chemical notation. VII. Get- 
^ formifite*'^^ *^view of the notation and arrangement 

Year Book or Pharmaot, comprising Abstracts of papers 
relating to Pharmacy, Matena medica, and Chemistry 
contributed to British and Foreign Journals from July, 
Transactions of the 
Bntish Ptormaoeutical Conference at the fiftieth Annual 
Me^um hold in London, July 21—24, 1913. Editors, 
J. O. Braithwaite and R. R. Bennett. Compiler of 
New Remedies Section, P. W. Gamble. J. and A. 
Churchill, 7, Great Marlborough Street. 1913. Price 
lOs. od. 

Volume (8f by 6| ins.) containing 624 pages of subject 
matter, list of memWs since June, 1912, and list of home 
members, followed by Indexes (alphabetical) of subjects 
and authors. As a frontispiece a portrait is given of Mr. 

J. C. Umney, the President, 1912-1913. The work is 
divided mto two parts, the first being devoted to abstracts 
of articles m home and foreign journals, the second, to the 
^nsaotions of the Pharmaceutical Society and of the 
iJrltish Pharmaceutical Conference (1912 1913). 

Die Gerbstoffe. Botanisoh-Chbmisohb Monoqeaphib 
DBR Tannide. Von Dr. J. Dekker. Diiektor der 
Abteilung Handelsmuseum ” des NiederlUndisohen 
^lonial-^stituts. Gebriider Bomtraeger’s Verlag. 
]fer^. W. 36. Sohonberger Ufer 12a. 1913. Pri^ 

VoLU^ (1(^ by 7f ins.), containing 686 pages of subject 
m ^r, with 3 illustrations, and atphabetioal indexes of 
authors and eubjeots. The work is dedicated by the 
author te Emil Fischer, and it is a compendium of 
^e researches that have been made in connection 
with the subject of tanning agents and tanning, in 
the years oommenemg with 1754. and ending with 
present date. These investigations are arranged 
under the annual dates progressively, the names of 
ni authors coming first, and following in 

alphabetical sequence, under the several years. Thus for 
'* v* *lpJ»betioslIy arranged 

ihB wn!r" ooonpios cLpter ! if 

P; “ deyoted to the distributron of the 
P® >^ogetab e kingdom. HI. Physiology and 
methods of mvestigation. IV. The chemistry « the 
^nms. V. Quantitative utalysis. VI. Taking and 

Who’s Who IN Science (Intebnahonal), 1914. Edited 
by H. H. ^^ENSON. J. and A. CainrohiU, 7, Great 
Marlborough Street, London. 1913. Price lOis. net. 

A BIOOEAPHTOAL dictionary and directory combined. 

namPS* ® “**• volume contains 662 

I»^a of subyict m^tor, oommenemg with a list of abbre- 

StedT.frnt’t!P wtd condensed tabn- 

Silaw « The biographies. 

follow, and continue from 
KJ’? “t* followed and the work con- 

“““ scientists arrang^ 
under the different branches of pure and applied soienoe 

b3ong°”*^^' ^ different countries to which they 

MmEs AND Quarries. General Report, with 
the Chief Inspector of 
^ I ^OUR. lC5d. 7160.1 Wymar & 
Sons, Fetter Lane, E.C. Price 28 ^ 


contains a general report and statistics 
weitots at minea and 


mzxxm^ 110.1.] 
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IfnraEiiL PMODon ov TOS l7iriTiD Statbs : Bxvnwof 
OomomoKS awp Output. By B. W. Pajikbb. With a 
Summary of Bfineral Production in 191^ by W. T. Thom. 
U.S. Geological Survey, Washington. 

The Pboducjtion op Copper, Gold, Lead, Nickel, 
Silver, Zmo, akd other Metals nr Canada dubino 
1912. By C. T. Cartwright. Canada Dept, of Mines. 
Mines Branch. Bulletin No. 2S6. 


L6sliohkoitderEa*S^mattoniixwiaierigen> 
SalEldsnngen. (7 R m. 2 Fig.), gr. Wien. 
Holder. 1913. 44 Pf. 

MtffiT, S. : Ueber die Lebensdauer v. TTran u. Badhun.. 
(10 S.). gr. 8». Wien. A. Holder. 1913. 84 H. 

^4h^Bcmerkuncen ueber die Ldidiobheit v. Radium- 
eraauation u. anderen Gasen in Flilssigkeiten. (14 S. m. 4 
Fig.), gr. 8®. WiciL A. Holder. 1913. 00 Pf. 


*New Books. 


Taneiht F. : Uober fcoUoidc LOsungen radioaktivov Sub* 
sisfusen. (6 S.). gr. 8®. Wien. A. Holder. 1913* 
26 Pf. 

^u. G. V. Hevesy ; Ueber Versucho aur Trennung des 

Radium D von Blei. (8 S.). gr. 8®. W«en, A." Holder* 
1913. 26 Pf. 


[The Roman numeiab in thiok type refer to the similar 
elosRifloation of abstracts under ^'Jonmal and Patent Litera- 
ture ** and In the **Llst of Patent Applications.**] 


T UOrflvr^, J. ; la pratique des motours Di4sel, 24 
* planches, in-8®. E. Monroty. Paris. 1913. 16 fr. 

LUderSt Prof. J. : Der Dieselmythus. QuollenmAssige 
Oeschiohte der Entstehg. des hoiit. Oelmotors. (236 S. m. 
12 Fig.) Lex 8®. Berlin, M. Krayn. 1913. M. (4.60. 

II A A. H. : Technical gas and fuel analysis. 

N.Y., McGraw-HiU. c. 10-1-276 p. iL tabs. 8®. 
1913. $2. 

IIb DietericK G. : Tabellen zur Ermittelung der 
* stiindlichen Warmeverluste. (V, 89 S.) 33x24*6 
cm. Miinchen, B. Oldenbourg. 1913. Cloth M. 20. 

Y. Cotton Mill : How to Build, Equip and Operate a, in 
the United States. 8vo. Spon. T.(Ondon. 1913. 
Net 15s. 

Yew, H. : La chaleur ct rhumidification dans le travail 
des textiles, ill., in-S®. J. Mcrand, Lille. 1913. 7 fr. 60. 


^u. G. V. Hevesy : Ueber Radioelemente als Indika- 

toren inderanalvtischenChemie. (7 8.). gr. 8®. Wien. A* 
Holder: 1913. ‘26 Pf. 

— — u. G. V, Heveay : Ueber die elektrochemisohe Ver- 
tretbarkeit v. Radioclementen. (11 S. m. 4 Fig,) gr* 
8®. Wien. A. Holder. 1913. 62 Pt 

— u. Q. V. Beveay : Ueber die Gewinnung v. Polonium. 
(4 8.). gr. 8®. Wien. A. Holder. 1913. 18 Pf. 

Vm Mayntt L. : Ddeor. de la terre, poteries, felenoea 
* c4ramique. Coll. L’art appliqu4 anx metiers, 
130 ill., in-8®. H. Laurens. Paris. 1918. 6 fr. 

nr Baker, 1. O. : A Treatise on Roads and Pavements* 
* 2nd Edition. Enlarged. 8vo. Chapman A 
Hall. London. 1913. Not 21 b. 

Qimdt, Prof. M. ; Leitfaden der bauteohnischen Chemie* 
^Zuin Gebrauche an bauteohn. Fachschulen. 3. Aufl. 
(IV, 60 S.). Hrsg. : Prof. M. Gimdt. Neu© Aufl. gr. 8®. 
Lepsig, B. G. Teubner. 1913. M. 1.20. 

Bizzi, G. : Manuale del capomastro. Inmiego ©prove 
dei materiali idraulioi cementizi. 3a ediz. hulano, 16® flg. 
p. xvi, 433. 1913. Lire 3.60. 


Badcliffe, J. W. : The Manufacture of Woollen and 
Worsted Yams. Cr. 8vo., pp. 368. Emmott. liondon. 
1913. Net 6s. 

Blackwood, W. : Calico Engraving. A Practical 
Text-Book. 8vo, pp. 292. C. Griflfin. London. 

1913. Net 10s. 6d, 

Boygenhofer, O. : Die Whscherei in ihrem ganzen 
Umfange. Bearb. nach den neuesten Erfahrgn. auf dem 
Gebiete der chem. u. Nasswascherei unter Mitwirkii. 
bewhhrter Fachm&nner. 2., verm. u. verb. Aufl. (XII, 
443 S. m. 282 Abbildgn.) gr. 8®. Wittenberg, A. Ziemsen. 

1914. Cloth M. 7,60. 

VIL Moehe : Ueber die Quantitative 

Messung der Radiumemanation im Sohutzring- 
plattenkondensator. (2. Mitteilg.). (8 S.) gr. 8®. Wien. 
A. Holder. 1913. 26 H. 

Heaa, Dr. V. F. : Ueber den Ursprung derdurchdringend- 
^ Strahlung. (26 S.)gr. 8®. Wien. A. Holder, 1913. 

Kailan, A. : Ueber einige Zersetznngen im ultravioletten 
Lichtc. (36 S.) gr. 8®. Wien. A. Holder. 1918. 
96 H. 

—Ueber die chemischen Wirkungen der durchdringend- 
cn Badiumstiahlung. 6. Der Einfluss der durobdriog. 
StraUen anf die Iodide der alkal. Erden. (24 S.). gr. 8®. 
Wien. A. Holder. 1913. 68 Pf.^ 

Ueber die cbemisohei* Wiikungen der durchAdngend- 
«n Badiumstrohlung. 7.(218.). gr.8®. Wieo. A. Hoi^r. 
1912, 60 Pt 


5sav le, A. B. : Cement, Conorete and Bricks. 8vo, pp* 
424. Constable. London. 1913. Net lOs. 6d. 

Y Earl, T. 0. ; Gold Dredging. Illustrated. 8vo, pp- 
224. Spon. Ijondon. 1918. Net 20s. 

Juhrbftch f. das Berg- u. HUttenwesen im K6nigr. 
Sachsen. Jahrg. 1913. (Statistik vom J. 1912.) Auf* 
Auordng. des k6nigl. Finanzministeriums hrsg. v. C. 
a^zel. (VII, 91, 301 u. 90 S. m. 32 Taf.) Lex 8®. Frei- 
berg, Craz A (Erlach. 1913. M. 14. 

Ktrnhnw, J. B. C. : Electro-Thermal Methods of Irom 
and Steel Pioduction. 8vo, pp. 264. Constable, 
London. 1913. Net 8s. 6d. 

ktndl, F. H. : The rolling mill industry ; a condensed,, 
jgneral description of iron and steel rollii^ mills and thfdr 
mx>duct8. Cleveland, 0.. Penton Pub. c. 44- 76 p. 
n. .8®. 1913. 82. 

Langbein, G. : A complete treatise on t^ electro- 
deposition of metals ; tr. tram the latest German ed., with 
admtions by W. S. Brannt ; il. by 166 engravings. 7th 
^lev.andenl Phila., H. C. Baud A Go. [810 Walnut 
IT] c. 33+720 p. 8®. 1913. |6. 
ft 

UtAdabur, A. : Laboratoirea sid^rm^ues, manuel, 26 fig,,. 
iD^. Dunod et Plnat. Floris. 1913. 6 fr. 

- Bow, A. H. : Technical Methods of Ore Analysis. Otk 
'^tiou, revised and eidarged. 8vo. Chapman A Hill. 

1913. Net 1^. Od, 

A, i Die KaOndattoo hi der g Se eug i tt iis eiEff 
u. Ait Gie«ersi-Teo]iR^ in leinem Betriebe eewh^ 
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OdwhiolitU^heft u. Betraohtlmge^ ttb. alte u. neae Kali^ 
tions-Methoden, die Arbeits-Verirft^ u. die Akkd>t^ 
Gedin^, OieaHeTeiverbRiid8>VerfcrSgo» Preioktinint, ' % 
Onmamuw, TaboUen ttb, Gi]8seiflen-KoD8tniktkiiu|^& *i ^ 
nebiit jiathematisoheS'FhysikaliBches. 5. Aufl. # 

a nu 73 Fig.) 8®. Esaen, G. D. Baedeker. 1918. 

Gmofid, F. : The Miorosoopic Anal>Bi« of Metals. 
editioii, re-nsed ai^d oorrectod by L. P. Sidney. Cr. ^ 
pp. 382. C. GritiBn. I^ondon. 1913. Net 8s. bd.*"?* 

HanfakU, F. : Sulla titanite di Val Giuf e mineraii bl 
raoeompagnano. Roma» 4°, p. 23, con tavole. 191< 
lire 3.80. 


8nUt\ E. A. : The Sampling and Assay of the Pi 
Metals. 8vo, pp. 476, 0. Griffin. London. 1913. 
16s. 



YfTI. Kaufihowen^ F. : Dor Bernstein in' Ostpreuasen.> 
/oiv d V Lojj go 4^ InvaHdenstr.^ 


(80 S.) 
44), Vertriebsstelle 
19ia H. 2.60. 


der kdnigl. goolog. Landesanstalt.^ 


XV. Taggart, J. A. : The glue book ; how to sefiot^ 
prepare and use glue. [Hamilton, O., BepubiS^ 
can Pub. Co.] c. 86 p. iL 13®. ’^1913. $1. \ \ 

XVI ^nd others : The Soil Solution- hi^l 

the Mineral Constituents of the Soil 
Society.) 4to, pp. 22, swd. Dulau. London. 

Is. 6d. 

Snyder, H. : The Chemistrv of Plant and Animal 
3rd ed. revised. Cr. Svo. Macmillan. Itondon. 1913? 
Net 6s. 6d. "^4 

WeAiuachaffe, Prof. P., u. Dr. F. Schucht : Anleitung 
wissenschaftlichen Bodenuntorsuohiing. 3., neu^AtW 
Auffi (VIII. 216 S. m. 67 Abbildgn.) 8®. Berlii 
P. Parey. 1914. Goth M. 6.50. • 

*1*^ % '••• 

yV TTT Jahreeberichi Ob. die Fortsohritte in der Dwre 
* V. den G&rungs-Organismen u. 'Enzym^^ 
Unter Mitwirkg. v. FachgencisBen bearb. u. hrsg. v. 

A. Koch. 21. Jahrg. 1910. (VIII, 712 S.) gs. 
Leipzig, B. Hirzel 1913. M. 27. 

Jahob, G. : Kontrolle der MAlzerri* u. Brauerei<Arbmte< 
masohinen. Fttr teohn. Leiter, Betriebsingenioure, Betrieb^ 
chemiker u. Betriebekontrolleurc bearb. cur Erleiohtmg. 
der BMtutachtg. v. Arbeitsmasohinen. (X, 367 S. 
Abbildgn.). 8^. Milnohen, R. Oldenbourg. 1913. 

M. 12. 

, .. ♦ 

MaUese-, N. : Vini Inanohi color marsala ottenuti da dve 
Here : manuale ad uso dei produttori di vino. Vitoria, 
8®, p. X, 67. 1913. lire 2. 

TYa Codex aUmeniarius auetriacus : Nachtrft^ 
^ * verOffenUicht v. der Kommission zur lli%. 

des ** Codex alimentarius aiistriaeus.*’ Nr. 4. (9 S.)LX«x 
8®. Wien, Hof-u. Staatsdruokerei. 1913. Pf. 30. 


TiUmans, J. : Water purification and seilage dispe^ ; 
tr. .by Hugh 8. Taylor, with 21 iL in text. N.Y., Van 
Nostrand. 15+143 p. 0. 1913. $2. 

Stetvarf, A. W. : A Manual of Practical Chemistry for 
Public Health Students. Especially arranged for those 
'studying for the D.P.H. Cr. Svo, pp. 82. ]wde. Lemdon. 
1913. Net 3s. 6d. 

XX Dfogieten-KaUnder : Deutsohei, f. 1904. Ein 
Hilfs- u. Naohschlagebuch f. Drogen- u. Farb- 
warenh&ndler. Hrsg. v. Prof. Ed. Freise. 34. Jahrg. 

2 Tie. (IV S., Schreibkalender, 407 u. IV, 180 S.) kl 8®^ ^ 
Braunschweig, J. H. Meyer. Cloth M. 3. 


Pozzi-Eecot, E. 
in<18. J. Rousset. 


: La 

Paris. 


m^tallothlrapie 
1913. 1 fr. 60. 


ooUoIdale. 


IflCT Streiseler, A. : Oeldruclq Bromoldruok u. ver- 
* wandte Verfahren. (132 S. m. 19 Abbildgn. u. 
16 Taf.) 8®. Leipzig. E. Liesegang. 1913. Cloth M. 3. 

XXIII. Classen, A. : Quantitative Analysis by Electro- 
lysis. Translated from the 6th German 
edition by W. T. Halt 8vc . Chapman A HalL London. 
1913. Net lOs. 6d. 

Foulk, C. W. : General principles and manipulation of 
quantitative chemical analysis, c. 11+166 p. iL 8®. 
N.Y. MeGraw-Hill. ’1913. $1.60. 


Introductory 

analysis. 3d. ed. 
McGraw-HiU. 1913. 


notes on quantitative chemical 
c. 11+250 p. iL 8®. N.y. 
$ 2 . 


SaloiYume, G. : Elementi di chiraica analitica qualitativa. 
8®. Fig. p. 260. Torino. 1913. Lire 4. 

Dimmer, Dr. G. ; tfber die Korrektion des Fehlers durch 
den horausragenden Fadon hoi Qiiecksilberthermometem. 
Aus dem Laboratorium der k. k. Normaleichungskom- 
mission in Wien. (22 S. m. 7 Fig.) gr. 8®. Wien. A. 
Holder. 1913. 62 Pf. 

XXIV. Coupin, H. : Lectures scientifiques sur la* 
Cnimio. G6n4ralit6s. Biographies, 1 vol. 
in46, avec 19 grav. Libr. Armand ColUi. Paris. 1913. 
3 fr. 

Oetman, F. H, ; Outlines of Theoretical Chemistry, Cr. i 
Svo. Chapman A HalL London. 1913. N^16s. * 

Weyl, T. : I^es m4thodes de la Chimie organique, T. 
1, 280 ill., in-8°. Dunod et Pinat. Paris. 1913. ’ 20 fr. 

Deegener, H. : Chemisoh-Technische Rechnungen. (169 
S. m. 4 Fig.) Svo. Berlin. 1913. (Sammlunu Goesohen). 
aoth, 90 K. b . / 

Jakob%, Prof, S. ; Technisohe Chemie f. Maschinenbau- 
Bchulen. Ein Lehr- u. Hillsbuoh f. Maschinen- u, Elektro* 
techniker, sowie f. den Untorricht an hdhenn u. niederen 
Maschinenbauschulen u. verwandten teclm. Lehsimstahen 

im *aoth ’ 


XIXJB Chisholm , : Modem Methods of 

* Water Purification. 2nd revised and en]al|W|^ 
edition. Svo, pp. 410. E. Arnold. London. 1913.^4 



Eedor, F. L. : Underground Waters for Comme^l 
Porposes. Or. Svo. Chapman A HalL London. ISIS. 
Net 4iu 6d. 


• Compiled by H. Grovel A Co.. King Stieet, Ooveni 
Cktrden, loodon, WX}., from whom all the works hi the meoedtaifl 
get ean be obtained. ^ 




Jonrnai of tbe society ijfl Vbemic&l iBdiistry. 

)iUn)AItTji^M14. 

- 


No. 2, Vot. XXXIII. 


No. 2. Vou XXXIII. 


Liverpool Section. 


Meeting held at the Uniwraity on Wednesday ^ Novetnber 
2m, 1913. 


PEOF. E. C. C. BALY IN THE CHAIR. 


THE HURTER MEMORIAL LECTURE. 
“MODERN CHEMICAL INDUSTRY,” 

BY PROF. FRITZ HABER. 

It IK a special honour to me to speak here in appreciation 
of a man who recognhod and repropontod the importance 
of physical thinking in applied chemistry at a time whan 
almost without exception technical cncmists declined 
to take thiH view, 

Thirty years ago, when Hurter’s activity was at its 
height, the centre point of chemical industry wa.s the 
Leblanc poda process. Here in England a number of 
technical methods for the manufacture of sulphuric acid 
and Glauber’s salt, bleaching powder, soda, pott^h and the. 
alkalis had been develo|)ed up to a remarkable standard. 
It is impossible to admire too much the richness of inven- 
tive genius and the clearness of judgment which the 
technical chemists of this period developed in your country. 
The world has learned of them how to convert chemical 
laboratory reactions into industrial technical procc.ise8 
and how to build up a system of analvtical controls 
which enables the manager to follow the cnemical change 
in a complicated system of reactions on a large tcale. 

The picture that technical chemistry exhibits to-day 
is quite different from that of thirty years ago. There 
is more brilliancy aroimd the accomplishment of the 
organic than of the inorganic industries. The replace- 
ment of natural dye.s by the products of coal tar, the 
extenpion of our mcdiijal re^oiHcos by the manufacture 
of synthetic medicines, has gone far to extend the 
appreciation of chemical work and to produce the general 
conviction that chemistry is an inexhaustible field of 
economic possibilities. Indeed, one natural product 
after another falls into the domain of chemical synthesis, 
and chemistry is becoming the important factor in the 
economy of the tropical products which are used for 
industrialtj purpo.'-es. As soon as the price of such a 
product uXceeds a certain limit organic chemistry enters 
the field and synthe ises it in Wodern Europe. Thus 
indigo has succumbed to the onslaught of organic chemistry. 
Tanning materials at present are in a struggle with the 
condensation products of formaldehyde and phenohul- 
phonic ackls. Camphor could only maintain its position by 
large price reduction, and the prospect of synthetic 
rubber holds down the would* be inflated prices of the 
natural product. The baris of this marked development 
in organic chemical industries is the combined working 
of science and technology. The fact and the success 
of this intermingling is so obvious that we need not dwell 
on the point. 

In the territory of inorganic technical chemistry 
lHungs are somewhat different. Here also a great change 
w taken place. The historical sulphuric acid and soda 
processes have lost much groimd to the ammonia-coda 
and electrolytic processes, and to the contact process. 
New branches of industries have taken root ard grown 
up. In this field, however, the connection between 
scientific and technical progress is neither so obvious 
nor so well recognised as in the realm of industrial organic 
chemistry. The reason lies in this, that the advance 
in inormnic science, during the last decade or two, has 
resulted less in the discovery of new facts which had 
direct technical applications, than in the unravellirg 
and working out of new theoretical views. In fact, the 
introduction of physical laws and physical methods 


the working sphere of inorganic chemistry has 
tw the greatest scientific progress. The invasion 
into chemistry has produced the splendid 
r.devt^la]»ment of physical chemistry, the basis oi 
whkm is the second law of thermodynamics, the phase 
vnil^ and the theory of electrolytic dissociation. The 
intiMuotion of the electroscope into chemical analysis 
■has ape ned up the new chemical world of radioactivity. 
Now, in my opinion, inorganic chemical industries can gam 
ahMt a? much by regarding their problems from a 
phyc^al point of view as organic industries do by the 
» apneation of structural considerations. 

xl .^0 not think it will be out of place in this lecture 
* if Y^speak of one or two inorganic technical questions 
.»^and lay stress on the physical considerations wmch bear 
^,p%them. 1 may be permitted to pass by manv of the 
chrrent examples of the part played by physical chemistry 
technical ^omistry owing to their general recognition 
a,Ad go on to speak of a few industrial oases with which 
T have come in contact during the last year or two. 

During the last few yo&rs a not very obvious property 
of stannic acid has become the source of a new inorganic 
mdustry. Iron cooking utensils are coated on the 
inner side with a white enamel* which must contain 
no poisonous material; owing to its relatively low co- 
efficient of expansion it must be very thin so as not to 
oB^ and chip away when the iron expands through 
r|^ of temperature. It must have a low melting point 
BO that the iron does not lose its shape when it is coated 
v^ith the melted enamel A glass is therefore used which 
’ has nearly the following constitution ; Borax 26 per cent . ; 
quartz, 17 per cent. ; felspar, 34 per cent. ; sodium 
silico -fluoride, 13 per cent. ; soda, 4j)6r cent. ; saltpetre, 
3 per cent . ; kaolin, 3 per cent. Ine constituent parts 
ajt^ molted togethei ; the fused mass is ground with 
water and some plastic clay to a thin paste of suitable 
thickness for even coating, then dried on the iron and 
heated 4o a temperature of 800^ C. for about a minute, 
whereby fluxing of the enamel is attained. That is 
rougUy the tocmiclogy of enamelled iron. But such an 
enafhm is too transparent. For the thin coating, which 
itr is necessary to lue on the iron, permits the dark colour 
^«^fhe background to bo seen. It is desirable to add 
something which, in small quantities, will render the 
enamel quite opaque, and which will at the same time 
give it a clear white colour. The only satisfactory sub- 
stance up to the present has been stannic acid. The 
i^quisite amount for a given surface is small, about one-half 
^am being required per square decimeter, but the em- 
ployment of enamelled iron utensils is so great that 3 
romion kilos, of stannic acid arc used yearly for this 
purpose. In earlier times about double the amount of 
stannie acid was used per unit area, as it was mixed and 
melted with the other constituents of the glass, and not, 
as at. present, added to the enamel paste bef^ the baking 
procq|}K. 

The substitution of stannic acid by an equally efficient 
and non-pobonouB but cheaper clouding memum has 
lOng'ti^n sought for by the enamel industry. Many 
and yarious substances have been tried and now it seems 
ae problem has been solved. 

Ae naturally occurring zirconium silicate is treated 
by idkali and a product of roughly the following com- 
position is obtained : ZrO^, 83 per cent. ; TiOg, 4 per 
cent. ; SiO,, 9 per cent. ; Na^O 2 per cent., the remainaer 
bcilll; water. This impure zirconium oxide is replacing 
^tannic acid. It is used in the same quantities and 
in the same way. 

The development of this new industrial process 
brought forward the question as to whether the specific 

*»>8«e Paul Bandau, “Die Fabrlkatfon des Bmafls mid das 
^UnatUiefen," Wien nnd Letprig, 1009 ; Julias Orttuwald, “ Ibeorfe 
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propert;^ of the product is due to the oxide of tsirconium or 
to Bome peculiar phyeical state that it poBHesses which 
could be imparted to other substanceH or perhaps to the 
impuritioB contained benides the oxide of zirconium. 
These questions are solved by some simple considerations. 

Zirconium oxide is like tin oxide, namely, when in large 
ciynitals, a transparent colourless body. Now to render 
a glass opaque by the intermixture of particles of such a 
body the two substances must have (lifferent indices of 
refraction. The greater the ditference, the greater will 
be the specific power of the )>articleH to render the glass 
opaque. Now, the easily melting glasses whici. are used 
for enamels have a coefficient of nifraction in the neigh- 
bourhood of 1*6. Natural tin oxide has the refractive 
index — for yellow light — of 1*9966 or 2*0799, according 
to the axis chosen. Its refractive jiowcr is therefore far 
^ater than that of the glass. This projKjrty accounts 
for its utility in making enamels opaque.* Natural 
zirconium silicate has very similar refractive indices, 
being only abou< one unit smaller in tlic ttrst place of 
decimals. Calculating from the well known additive 
properties of niohniular refractit)n we find that the* removal 
of the relatively feebly rt'fraeting silica from tlie zirconium 
silicate will increase its c(H*ffici«‘iit sr) that pure zirconium 
oxide will have a refractivity about 10 )M‘r cent. gr<*atcr 
than pure tin oxide. Thus we may expect that zirconium 
oxide with or without the above-mentioned impurities 
of the teclmieal product acta like tin oxide if it is equally 
finely divided in the glass. Differences will, however, 
appear if one of the oxides dissolves in tlu* enamel to a 
much greater extent than the other. The fact that only 
half the tin oxide is required when it is not melted with 
the enamel, but onljy mixed with it befori* roasting, 
shows that it is m»t so much a question of solubility, 
but of the rate at which it dissolves. Now the oxid<5 
dissolves only after the melting of th(‘ glass aiul tht* 
meriting is stopjnd the moment the heat coming from 
above renders tlu* surface mii’ror-Rmo<ith. 'J’hus there is 
only time for a limited solvent action of the glass to take 
place. From this we gather that an ecpially small quantity 
of suitably calcined zirconium oxide or of tin oxide will 
probably rend<T the enamel equally opuqui*. With 
ToluminouH zirconium oxide })rei»ared by lieatiug pure 
commercial zirconium nitrates to 806'^ this conclusion 
was easily proved by a few i xjK'iinients. Home minor 
points about the composition of the enamel would have 
to be considered if we would go into the subji et mort' 
fully.f The former difficulty of fimling empirically a 
siib^itutc for tin oxidi; is now ma<le plain by inspection 
of a table of refractive indices, because we find that the 
oxides of tin and zirconium have peculiarly large indict's 
among the substances which arc colourless, stable ai, high 
tempt*rature and non-i)oisonous. The oxiele of titanium 
which forms a small ^rt of the technical ]iroduet would 
be even better alone, lu’cause of its still larger refractive 
index, but the enamels made opaque by it show a yellowish 
colour. 

I will now pass from the zirconium oxide to its accom- 
panying mineral monazit(> saml and spe-ak for a moment 
of a new factor in its industrial treatment. Since fhe 
introduction of the AVclsbaeh manth*. for lighting pur- 
poses, monazito sand has lan n worked up in large quanti- 
ties for the production of thorium nitrate. In the last 
two years a new and very peculiar question has arisen 
for this industry by the demand of the medical profession 
for radioactive substances which give penetrating 7-rays. 
There are in a thousand metric tons of the usual monazite 
sand containing 5 per cent, of thorium oxi<le, according 
to the current radioactive figures, 18 milligrammes 
of sdoh a radioactive sabstance. The value of those few 
miUlgrammes in a sufiici(*ntly concentrated form exciH’ds 
the value of any other substance known and covers the 


* So far as I am Informed, this view is not mentioned In the 
Ittoiature of enamel. But 1 have recently found tliat Wilhelm 
Ostwald, ki his ** Malerbrlefe,” Leipzig, 1904, explains the property 
of wldte lead of giving the greatest opacity for painting by 
help of the analogous nonsideration for oif and carboimte of lead. 


anoTganlsche Gheinie 1010, M, p. 218. 


original cost of the 1000 tons of monazite sand* Now, 
the problem was to get these few milligramme out of the 
thousand tons in the normal thorium extraction process. 
This extremely valuable substance is the mesothoriuili I. 
of Dr. Hahn, which by changing into mesothorium II. 
becomes a much more powerful sourcie of 7-ray8 than 
radium itself in equilibrium with its products. 

The problem is solved by the addition of 0*1 per cent, 
of barium to the sand iH'fore treating it with sulphuric 
acid in the usual way. In due course we gtt a radioactive 
dejKisit of barium sulphate rendered impure with SiOg, 
TiOj, lead, and rare; <*arth8. Thest* impurities must be 
separated by four distinct chcmicjal processes, resulting 
finaUy in the regaining of barium sulphate with radio- 
activ<! impurities only. This product is then concentrated 
by the onlinary methods using the chloride, carbonate, 
and bromide of barium, up to the 7-ray activity of pure 
radium bromide, or in excess thereof. One might cer- 
tainly expectf fiom such a complicated process that the 
largest part of the 18 mgr. would Ik* lost. The real 
result however is found by comparing, using the a-ray 
method, the amount of mc'sothorium in tlui final con- 
centratti and in thorium in equilibrium with its trans- 
formation products. Dr. Keetman and Dr. Mayer 
have dom* so* and obtained the astounding result, that the 
figures are nt'arly thi* same. How is that to be explained ? 
Thf* sand always contains a small amount of uranium 
(say 0*1 per cent.) and in consequence its equivalent of 
radium, which is savi'd tog(*ther with the mesothorium. 
The amount of radium in the sand and in the final con- 
centrate is d(‘U‘irained by using the emanation method 
of estiniation. Ki'ctman and May(‘r have also made this 
comparison and foimd an equally quantitative agn‘ement. 
This yield also is almost theoretical. The quantity by 
w(‘ight of thii railiiim is much gre^ati'p than that of the 
mesothorium in the sand as well as m the final product. 
The final rndioaotivi* product of the 1000 tons shows a 
7-radiation <*qui valent to 2200 mgrms. of KaBr^, three- 
tenths of which come from the bulk of real EaBr,, while 
seven-tenths are due to ih(5 small admixture! of the much 
mort» powei-ful mt sothorium bromide. We have learnt from 
Hodily and Fajans that radioactive; elements ixjcurring 
on the same placf* of the periodic system an; insi'parable 
by any ehemi<;al means. Therefore, according to this 
rule the quantitative extraction of mesothorium follows 
from the quantitative extraction of the larger mass of 
radium. That the latter accompanies the barium fully 
is usually explained by the greater insolubility f>f the 
radium sulphate and th(‘ir isomoTphism. 

I wondei whether this explanation will b<; final. Perhaps 
adsorption plays an important part, even in case 
the sulphates should bt* able to dissolve into each 
other in the solid state like alcohol and water in the 
liquid statf*. Diffusion is so extremely slow with solids, 
that the surface phenomena become more prominent 
in all rapid (;hangc*s. The work done by Ritzelf here 
at Liverpool in this laboratory «>n the suggestion of 
Donnan induces uh to regard adsorption as the primary 
step even in the case that a solid solution can be formed. 
Now there ore certain facts stated quite recently by 
Fajans and Beer,J which suggest a near connection 
between adsorption and chemical affinity. On the 
other hand we have learnt from Braggs' new brilliant 
investigations, that the ordinary solid crystalline salts 
ar<' not syst<*mH in which on© anion and one cation form 
a molecule which is 8eimrat<*d from the next, but that 
one cation probably bound to all the surrounding 
anions and one anion to all the surrounding cations. In 
consequence of that, we may feel inclinfd to consider 
the possibility of chemical forces acting between 
the atoms or ions in the surface of the solid precipi- 
tates and the molecules or ions in the final layer of 
the surrounding liquid, i.e. in the adsorption layer. 
We may remember that there are good reasons for "the 
belief that chemical forces arc of electrical character 
and we know from electro-osmosis and similar phenomena 
that electrical forces are always acting between the 


* Private communication, 
t Zeltschrift fUr phyalkalisohe Chemie, tT, 724. 
t Berichte der Deutseben Chemlstdten GeseUsoliaft, 4t, 8486. 
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sarfooe tlie «olids and the Adi»oent layer of fluid. 
AdBCvption pbenomena, which are especially instructive 
with radioactive substances owing to our being able to 
detect the presence of minute quantities, may thus perhaps 
be brought in close connection with chemical afi^ties. 

The working up of the rare earths presents many 
physical-chemical points of interest. It is tempting to 
speak of the electrolytic preparation of the so-called 
‘‘Mischmetal!” containing 80—90 per cent, cerium (the 
rest consisting of didymium and lanthanum) and its use 
for patent lighters, or about the manufacture of pure 
fluorides of the rare earths used for the salted arc to make 
the light white, or of the special properties which a thorium 
nitrate must show in order to give good Welsbach mantles. 

1 will just consider one point more in detail because it is 
a good example how the same simple consideration 
eluci^tes problems in very different branches of chemical 
working. The splendid reasoning of Lo Chatolier explained 
the property of the Welsbach mantle in producing more 
light when heated by a Bunsen flame than any other 
r^ator, as being duo to the fact of the transparency 
of ite substance in the infra-rod region. In virtue of this 
transparency the mantle is unable to give off the heat 
imparted to it by the burning gas by the omission of heat 
wave energy. At the same temperature the Welsbach 
mantle radiattis no more light than other substances, 
but in a given flame it gets hott(;r and more nearly 
approaches the tomp'^rature of the flame than does any 
other substance owing to this lack of heat radiation. 
From this state of things high light tioonomy results, 
as we get with gas of a heating power of 5000 grm. cal., 
one Hefner candle-power for an hour with the consumption 
of 0*8 — 0-9 I. of coal gas using the invert<‘d type of burner 
which, as it is known, affords a certain amount of previous 
heating. Now, by using a compressed air burner wo can 
increase the economy to 0'6 1. of gas per Hefner candle- 
power with the same gas without more previous heating 
than in the former case. At first sight we may be led to 
think that the compressed air flame is hotter, but on 
closer consideration it will evident that this is wrong. 
A Bunsen flame consists of two extremely thin reaction 
zone.<, the internal cone and the (‘xtc'rnal one, the latter 
bt'ing used for heating the Welsbach mantle. In the 
internal <;one the admixed air bums in an excess of gas, 
whilst in the outer cone the burning compomsnts undergo 
complete combustion with the air, forming CO 2 and water. 
The position of the outer cone is fixed by the fact that 
in this zone the quantity of oxygen present must be 
exactly the theoretical amount required for complete 
combustion. Hert*, as there is no exc<;8s of air, the tom- 
p'lrature only depends on the calorific value of the gas 
and the specific heat of the products of combustion, and 
is therefore at the maximum attainable with this gas 
and air. Tlius the temperature of a blow pipe, using air, 
and gas of the same composition cannot exceed this 
maximum. Nevertheless the mantle does get hotter 
in the blow pipe as is proved by the fact of increased 
economy. We do not even need this special observation 
of the mantle, as everyone knows from elementary experi- 
ence thst things can be heated to a much hignor tem- 
perature in a blow pipe than they can in a Bunsen flame. 
Now, why is this the cose ? An explanation has been 
suggested in the fact that as the blow pipe has a smaller* 
flame, the production of heat takes place in a more con- 
fined region. But this fact is really no explanation as we 
do not heat a geometrical space, but a quantity of gas, 
and we have just proved that it is impossible to get it 
hotter than it becomes in the outer cone of a Bunsen flame. 
To find the proper explanation wc must consider a 
phenomenon that has no very obvious connection with 
this subject, namely the dissolving of crystals in water. 
On this subject wo have the theory inaugurated by Noyes 
and Whitney, and developed by Nemst, which states 
that the layer of liquid in contact with the crystal always 
oemsists of saturate solution. This saturated layer is 
continually losing its dissolved substance to the 
iinsatuiutra further removed layers and at the same 
time bdng resaturated from the surface of the crystaK 
If the liquid is stirred this surface layer remains without 
motion, as the external friction is very much greater 
than the internal, while Mie neighbouring layers have 


progressiveljr inoieaung velocities. Now, for the sake 
of simplieity we may imagine this system of layers of 
moreaang velocities replaced by a stationary layer in 
contact at one side witn the crystal and on the other 
Mrith the bulk of the solution uniformly moved by the 
stiiror. Thus, this stationary layer is a region through 
which diffusion of the dissiflvea substance takes place 
and the rate of solution is determined by amount 
of substance which diffuses in unit time through this layer. 
The quicker the stirring is, the thinner is the stationary 
layer, the shorter is the distance for diffusion and the 
greater the rate of solution. Bearing in mind that diffusion 
and conduction of heat are entirely analogous prooesses, 
and that both phenomena follow the- same differential 
equations, we at once arrive at the theoiy of the blow pipe, 
by introducing this simplifying conooption of a stationary 
layer of gas on the surface of the heated body immersed 
in the rapidly moving gases of the flame. We see that the 
temperature of the solid body depends on the gain of heat 
by ccnduction through this stationary layer of gas 
and upon the equally large loss of heat due to radiation. 
The quicker the flow of the gas, the thinner will be the 
stationary layer ; the thinner the layer, the greater will be 
the flow of heat and the higher the temperature of the 
body. Thus the difforonoo in the velocities of the hot 
gases at equal temperature aoooimts for the higher 
efficiency of the blow pipe.* 

The study of flames and the process of combustion and 
the possible uses of the products of combustion constitute 
a favourite field for a physical -ohemioal consideration. 

Among the processes for utilising the products of com- 
bustion in chemical industries the aotion of generator 
gas on alkaline solutions stands out. The old method 
of making oxalic aoi(f was by the aotion of fused alkalis 
on wood, and formic acid was got by splitting off of COt 
from the oxalic acid. To-day these processes have dis- 
appeared. Formic acid is obtained by the action of 
carbon monoxide, in the form of generator gas, on alkali, 
and oxalic acid is made from formic acid by heating its 
salts and decomposing them into hydrogen and salts of 
oxalic acid. Berthelot discovered this action of CO 
on alkali as long as 60 years ago and has done much 
research on this subject. His view was that the caustic 
alkalis combine with CO best in presence of a little water 
but always at a very slow rate. In order to quicken up 
the reaction later on CO at high pressure was used and 
Bortholot’s concentrated solutions wore replaced by solid 
alkali. This was developed into a technical process in 
which wet generator gas under pressure acted upon 
slowly shaken pieces of solid alkali ; but finally it was 
found more expedient to replace the solid alkali by a 
dilute solution which has the surprising property at nigh 
temperature of acting much more quickly than concen- 
trated solutions. This is the most modem form of the 
technical process. 

This reaction has been studied in my laboratory.f The 
question was first whether the reaction goes on between 
water vapour and gaseous CO, or between dissolved CO 
and the constituents of the solution. Experiment proved 
the latter to be the case. Thus the speed depends upon 
the concentration of the dissolved CO which is used 
Iw the reaction and replaced from tho atmosphere above. 
Under equal conditions of stirring and temperature tho 
speed is strictly proportional to the partial pressure of 
CO in tho gas-room. At low temperatures tho reaction is 
extremely slow, and moderate stirring of the gas and 
solution is all that is required to keep the solution saturated 
with CO. Stronger stirring is without influence. Under 
these circumstances a high concentration of alkali helps 
to a oomparatively rapid chemical change, but the reflorion 
velocity is always far below that required for a technical 
process. Heating, as usual, increases the reaction velocity 


* See Haber and Le Eossignol, Zeltsohrift Ittr physIkaUsche 
Ohemte, ft, 195. The Influence of the rate of flow of the flams 
gases upon the temperatuxe of an immersed body has first been 
mentioned by P6ry, Oonra. tend. 117 , 909 ; see Haber, £elt- 
Bchrift fttr physikalische Obemle, ••, 762. 

J Friedrich A. Weber, “ Uber die Btawiricimg von ^htemyd 
Natronlange " (Doctor-Dissertation) JCarisrohe. 100% Goitoa 
&. Fonda, Hber die Etowtriciing von Kohl^xyd auf Lanffm,*' 
(DoctoivDiiiettotioa), EarisnOia. 1010. 
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very much, »nd above JOO® it becomeB difficult to keep the 
eolation eaturatod with CO by stirring. At 160® to 170® 
we cannot arrive at a point wnero stronger stirring would 
not materially increase the progress of the reaction. In this 
region of temperature the velocity of reaction meets the 
technical requirements, provided the absorbing liquid is 
brought into extremely close contact with the current of 
generator gas. Conoeming the influence of the concentra- 
tion of the alkali upon the sj^eed of reaction, we find that 
from 100® upwards solutions containing about 10 per cent, 
of alkali become more and more marked by a high rate com- 
pared with stronger as well as weaker solutiens under the 
same conditions of temperature and stirring. At 160®, for 
instance, the 10 per cent, solution works 16 times better 
than a 43 per cent. one. The suggestion that the 10 per 
cent, solution becomes best intermixed with the gas 
by the stirrer in virtue of an especially small surface 
tension is not supported by measurements of this constant 
at high temperature,* and this point remains unsettled 
for the present. The older form of the process which 
works with solid alkali and the newer using the solution 
are seen now in very close connection. In the older form 
the gas used in a wot state produces by virtue of its 
water vapour a thin coating of concentrated solution of 
caustic alkali on the surface in which the CO dissolves 
and reacts as it does in th(i new process. Perhaps this 
industrial application illustrates very effectively the 
influence of temperature and stirring upon reaction 
velocity. Is it not remarkable that the same alkali which 
helps us so often to separate CO^ from (^O by the formation 
of carbonate in gas analysis is able under other con- 
ditions to separate perfectly the CO from the jiitrogen 
of the generator gas ? 

Returning to the subject of flames we find that there is 
to-dajr muen interest connected with the question of the 
possibilities of developing their power of fixation of 
nitrogen. Our usual flames give' only very small traces 
of nitrous products by burning in air at ordinary pressure. 
In the case of the acetylene flame, which is very hot, a 
distinct yield can bo obtained under ordinary pressure by 
the combustion with an air enriched with oxygon. f With 
other gas flames the combined application of air enriched 
with oxygon and of high pressure in the combustion chamber 
produces the same eflect.| The interest in the utilisation 
of this behaviour for the production of nitric acid results 
from the fact that the question of fixation of nitrogen 
is a very burning one. It mav lie interesting to look 
more closely into this problem. The more the agricultural 
conditions m the world develop in such a way that the 
agricultural products are not used in the place of their 
growth, the greater becomes the necessity for the addition 
of fixed nitrogen to the soil. Plants take u]) fixed nitrogen 
from the soil and animals got it from the plants, lioth 
without increasing or decreasing its quantity; but if 
com and moat are exported from the place of production, 
the ground does not regain the nitrogen which it has 
given up. 

It is true that there is a certain natural replacement of 
nitrogen. First in the track of lightning free nitrogen is 
fixed to a certain extent and the rain carries it down 
from the atmosphere into the soil. Besides this there 
are in the soil nitrifying bacteria which transform free 
nitroTOn into the fixed state. But they are very spansoly 
distributed, and there seems no way <»f increasing their 
number. The earlier rational agriculturist made use 
of the special property of legnminosao which grow nitrifying 
^cteria on its root nobules. Those natural aids are now 
insufficient. The yearly deficit in fixed nitrogen is 
oharaoterlsed by the fact that the world’s demand for 
fixed nitrogen ainoiinls to three-qnart<?rs of a million tons, 
by far the largest consumer being agriculture. Nowadays, 
thi« requirement is supplied mostly from two sources : 
the main bulk from the Chilian fields in the form of salt- 
petre and a smaller part from coal in the form of ammonium 
sulphate. A few years ago anxiety aroFC whether the 


* Unpttbiiabed results. 

t m Ha^ and Hodsman, Zeitschrift fUr physikalische 
unenue, it, 888 (1009). 

} See Haber and Ooateii, Zeitschrift fttr physikalische Chemie 
M. 337 (190»>; Wolokitln. Zeitschrift fOr Electiochen^ «, 814. 


Chilian fields would be sufficient to meet the ever inoreasing 
demands for more than a few years to come. To-dsy 
we are confident that they will last at least till to the 
middle of our century, even at the present rate of inorease 
of demand. But when wo are told that the Chilian fac- 
tories have replaced their old and primitive methods 
by new and very efficient ones and at the same time see 
that the price continues on its upward course, w© realise 
that the richest and most accessible seams have been 
exl^iisted. Therefore the economic future does not 
look very cheerful, unless a powerful rival steps in. 

In regard to the natural store of nitrogen in coal which 
averages a little over one per cent., it is obvious that it is 
completely lost in burning and only to a small extent, 
say one-mth, regained in coking when by-product ovens 
arc used. In Germany these are almost universaL Here 
in England the older beehive typo, which loses the whole 
nitrogen, has so far not been completely replaced, and 
in America up till now they are only employed to a small 
extent. Though the beehive oven will without doubt be 
universally replaced owing to this saving of fixed nitrogen, 
the increase of the supply of fixed nitrogen that is to bo 
expected from this substitution will meet the increase 
in demand only for a very short time. These circum- 
stances afford a tremendous stimulus to chemistry in its 
efforts 1o fix nitrogen, of which we have a limitless supply 
in the atmojishere. Elementary nitrogen is everywhere 
at our disposal. Its separation from oxygon is brought 
about by various methods which only cost something Uke 
a farthing per kilo. Against that, fixed nitrogen in the 
form of Chile saltpetre or ammonium sulphate from the 
by-product coke ovens has a value of more than a shilling 
a kilo. This price gives a very high working-margin 
and makes {tossible and praoticablo quite a number of 
chemical fixation jirocesses. Now, this is not the first 
time chemists have tackled this question. When Solvay’s 
soda process came with its demand for ammonia Ludwig 
Mond attempted to solve the question. He took the lines 
suggested by Bunsen and Playfair and followed in the 
steps of Margiieritte and Sourdeval, by heating together 
coal, nitrogen, and barium carbonate for the production 
of cyanide which can bo decomposed into ammonia. 
But Mond gave up this process after a detailed study. 
He returned to the supply of fixed nitrogen in the coal, 
and increased the yield to 70 per cent, by the intro- 
duction of what is known now as the Mond gas process. 
This process is continually sjiroading, as a market is found 
for the gas of low calorific value which is the other product 
of the ]>roccHH. In view of this development wo may ask 
what modern aids allow us to carry through with success 
the task abandoned by Mond and to find satisfactory 
methods for the fixation of atmospheric nitrogen on a 
largo scale. The answer is obvious if we consider the 
various processes which have lately been introduced into 
the technical world. 

First of all, we must mention processes which make 
use of electric energy on a largo scale. The first process 
imitates the example of nature which produces nitrous 
products in the track of lightning from the nitrogen and 
oxygon of the air, by producing a high tension arc in a 
closed vessel through which air is passed. The foundation 
of this ingenious method lias been laid here in England. 
^Gavendish was the first to get nitrous products from air 
by help of the spark. Sir William Crookes recommended 
the use of the high tension arc. Lord Rayleigh and later 
on McDougaD and Howies determined the yield under 
varying conditions. The technical forms which have 
risen to importance are connected with the names of 
Birkoland end Eyde, Pauling, and Schonherr. They 
have in common the conception that the technical process 
must ho based upm the use of large amounts of air and 
electric energy in one single arc flame, and that this 
problem can only be successfully solved if the discharge 
is spread out. For this enlarging of the arc PhuUng 
uses a stream of air moving at a high velocity which 
is blown against the jwint where the arc strikes between 
narrow electrodes. Birkeland and Eyde gain the same 
effect by a strong magaotic field. Schdnherr ingeniously 
uses a steady oolumn of discharge of many metres length 
which is produced and kept steady by an SMitmSng 
whirlwind of air, which surrounds the arc. Factories 
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Koto been started at different plaees, on the largest scale 
in Norway. They rapidly oaptured the small market 
for nitrites, but in the lurge field of nitrates the production 
has not come up to expectations. The obstacle that 
hampers t^ industry is the fact that the production of 
fixed nitrogen refers to the kilowatt-hour does not 
exceed 16 grms., and that this small yield is only obtained 
in the form of gAnea containing no more than 2f per cent, 
of nitric oxide. These unfavourable results are due to the 
fact t^t the thermod 3 mamio equilibrium between Ng,Og 
and NO has an urdortunate value at all aooessible tem- 
peratures. The importance of thi^ equilibrium has been 
pointed out by Muthmann and Hofer, and exact figures 
for the equilibrium have since been estimated in a very 
ingenious way by Nernst. The following table gives 
the percentage amount of nitric oxide wmch according 
to him characterises the equilibrium : — 

TaBLE I. 

Percentage, amount oj NO tw equitihfium with air. 


% NO 

0*1 

“C. 

1230 

0*6 

1660 

IK) 

1930 

1-5 

2140 

2-0 

2300 

3-0 

2590 

‘4*0 

2840 

5-0 

3060 


It is obvious that even at the temi^rature of the arc 
only a small fraction can combine with the oxygen unless 
we may surpass the thermodynamic equilibrium by 
direct transformation of electric energy into chemical 
energy. Now experiments carried out in my laboratory 
have proved that to bo possible with small arcs,* but 
there is not much hope of doing so under technical con- 
ditions. The upshot of this is that this electric fixation 
of nitrogen grows up only at places where exceedingly 
cheap power is available. This is not the case in the 
chief industrial countries. Conditions are more favourable 
in the case of the process of Frank and Caro. They fix 
50 grms. of N, by use of 1 kilowatt-hour, everything 
included. The electric power is used in this case for the 
purpose of making CaCj from CaO and coal, the CaC, 
being able after an initial heating to form spontaneously 
the so-called calcium cyanamide. There are 36,000 tons 
of N, fixed yearly by this method. The calcium cyana- 
mido can either be used as a fertiliser, or split up by steam 
with the production, of ammonia. 

A similar amount of energy is said to be necessary in the 
Serpek process, which apparently is not yet commercially 
working on a large scale. It is based upon the change of 
aluminium oxide with carbon and nitrogen into aluminium 
nitride. Electrical energy is here required, as in the pro- 
cesses mentioned before, for the prc^uction of the tem- 
perature necessary for rapid reaction. Starting from 
bauxite and treating it according to the well-known 
Bayer process to produce the alumina, the Serpek process 
may be introduced as the first step with the result 
that the valuable ammonia is obtained as a by-product. 

We see that all these processes owe their success to the 
use of electric energy. The high tension arc requires 
an extravagant amount and the two other processes 
require, though much less, still a considerable amount* 
On closer inspection we find that this fact is the reflex 
of the values, which the underlying thermodynamic 
equilibria po.ssess. In the reaction, N*-fO,=2NO; 
the right side of the equation which contains the desired 
fismd nitrogen is thermodynamically less favoured than 
in the reactions, A1^0a4-6C4-N.=2AlN+6CO ; and 
CaO+3C=CaC.-f CO ; CaC,-t-N,=CaCNj4-C. But in 
all thrc« cases the reaction would, in virtue of its thermo- 
dynamical properties, never proceed spontaneously at low 
temperature. High temperature produces the chemical 
forces required. 

In cemsequenoe of that, electric energy can be replaced 
theoretically by other means obtaining high tem- 
peratures. That is the reason why the question of 
applioatimi of flames comes in for the production of nitric 
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oxide from air. But it is clear that the values of the 
equilibrium between Nt«0, and NO which are so unfavour* 
able even at the temperature of the arc will be a still 
greater obstacle at the lower temperatures of flames and 
explosions. The subject has Men studied for some 
time in mv laboratoiV. To give an example we arrived 
at one moiMule of NO with production of 16 molecules 
of carbonic acid from carbon monoxide. But such results 
are only obtainable by a large use of the comparatively 
expensive oxygen to enrich the air and increase the 
combustion temperature. 

Certainly there are enough examples of chomiMl 
processes which work successfully on a large scale in sfute 
of the fact that the chemical force.s under ordinary con- 
ditions are striving to produce the rover&e change, from 
the final products back to the raw materials. The 
ammonia soda process is an outstanding example. It 
produces calcium chloride and soda which if simply 
brought in contact would return to the original form of 
s^ium cUorido and calcium carbonate. But in general 
those reactions are more easily converted into technical 
processes which are backed by chemical forces tending 
to change the raw materials into the desired products. 

This consideration led our attention some years ago 
to the reaction of nitrogen and hydrogen to form ammonia. 
The heat of combination has, according to thermo- 
chemistry, a positive value, which proves that it is only due 
to lack of reaction velocity that the gases do not unite 
at ordinary temperature. It is true that these favourable 
values of chemical forces become most unfavourable 
with increasing tomporature. It does not need a very high 
temperature to make the thermodynamical value of the 
equilibrium a marked hindrance for any appreciable 
production of ammonia from its elements. Theory teaches 
us and experiment has proved that the best mixture 
of N* and H, for the pr^uction of NH# has the value 
of 1 ; 3. But with this most favourable mixture the limit 
of percentage of NH* attainable under ordinary pressure 
is at higher temperatures very small, as will be seen from 
the first column of this table : — 


Table II. 


Percentage ammiiU of NH* in the equilibrium of the reaction 



Temperature 

Pressure In 




atmospheres 

550“ j 

650“ j 

750“ 

1 

0-0769 

0-0321 

0-0159 

100 

6-70 

3-02 

1-54 

200 

11-9 

6-71 

2-99 


860“ j 

960“ 

0-0089 

0-0056 

0-874 

0-542 

1-68 

1*07 


Especially as the temperature approaches the value of 
1000®, for which we easily found effective catal 3 r 8 ts, the 
yield is minute. Some hundred degrees below, the much 
larger though still small amounts given in the table were 
formerly inaccessible because of the lack of catalysts 
effective in the neighbourhood of 600®. 

At first sight one might think that the thermodynamic 
situation is still worse for the synthesis of ammoiua 
than for the combination of N| and 0,, because the 
values of the equilibrium content ot NH* are much smaller 
than those for the equilibrium content of NO in aii given 
before. But theory shows a way out of this difficulty 
in the case of ammonia which is not open in the other case. 
The NO equilibrium is independent of pressure beoaiue 
the number of molecules is the same on both tides of the 
equation. In the case of ammonia, however, the numbet 
of molecules decreases from 4 to 2, 

2NH, 

4 molecules 2 moleculea 

and therefore according to thermodynamics the aiUinable 
percentage of NH, in equilibrium is proportional to the 
working pressure over a wide nage. Consequently the 
talnesm the equilibrium perekntago at 160 «r 200 atm. 
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presBure shows a Tory different aspect, as will be seen 
from the second and third columns of the table. 

It is obvious that technical s^thesis is possible if we 
can succeed in reaching the equilibrium at such pressure 
and in a short enough time. The current of Ng and 
must circulate in such a way that the ammonia formed 
by the passage over the catalyst is removed by absorption 
or cooling beforo it ^ain passes, mixed adth fresh supply 
of reacting gases. This is the method that was carried 
through first on a small scale and is now being applied 
on a large scale. It was necessary to get familiar with 
the tochnioue of reaction in flowing gases at high pressures. 
Then catalysts had to be found and studied. The task 
was somewhat troublesome and I cannot omphasiao 
enough the valuable aid of your countryman Itobert 
Jjb l^Hsignol, who was working with mo on this question.* 
Karlier experiments had given us the idea that the elements 
of best catalytic power for producing ammonia from the 
gases are akin to onr first catalysors manganese, iron, 
chromium and nickel. Thus we tried the metals of the 
throe last groups of the periodic system till we hit upon 
osmium and uranium. The osmium proved very effective, 
if used in a very finely divided state which is easiest 
obtained by heating osmyl-diamine chloride. The 
uranium is advantageously used in the form of <5arbide 
which in the current of nitrogen and hydrogen changes 
into nitride which forms a very highly catalytic powder. 
With these contact substances it was found possible to 
work in the temperature region of 600® to 000® at high 
pressures, so that the equilibrium was nearly maintained 
with a high rate of flow of the gas. The vtary high pressure 
limits the space which may be filled wilh the catalyst. 
But more than 1 kg. of ammonia is easily produced per 
hour for each litre of catalyser space. The reaction 
itself produces the necessary heat Ijceauso 13,000 gr. cal. 
are set free in this range of tomivirature by the formation 
of 1 gr. equivalent of ammonia from the oleracnts. The 
Badisoho Anilin and Soda (-ompany have taken over 
and further developed our results. Starting from the 
observation that contaminations in certain cases increwo 
the catalytic activity in such heterogenous reactions, 
they have lieen able to raise the activity of jioorer catalysts 
to that of osmium and uranium. The result was only 
obtained after a careful study of the influence of small 
impurities, some of which are useful while others, even 
when prc.sout in the Hmallest traees, act as poisons, 
They overcame certain diffiindties in the construction of 
high pressure furnaces which became ajiparent by pro- 
longed working. They dovidoped the purifieation methods 
for the hydrogen whieh be(;amo necessary with the re- 
placement of our electrolytic gas by the impure hyilrogen 
from coal. It seems that the task of managing the proi’css 
on the largest scale has now l>een carried through satis- 
factorily. 

Reviewing the whole question of the fixation of nitrogen 
from an economic standpoint, stress must bo laid upon the 
faot, that there is no reason why all these processes men- 
tioned should not flourish at the same time. The demand 
is BO large that all the efforts in the different din^otions 
will certainly not meet it for some time. Considering 
the subject from the technical point of view the progress 
compared with Mond^s result is obviously due to the 
introduction of high temijeratures and high presHiires : 

physical aids. But looking into the matter 
from the general standpoint we recognise that the thermo- 
d^amio equi librium questions play the deciding part, 
^eoretical consideration never replaces experiments, 
but pomts out and eircumseribes the field in whieh exm^ri- 
ment will probably be fruitful. 

^ There is still a large field to bo covered by applied 
morganio^ chemistry, and I trust that the combination 
®*I^'****\®[^1** •’kill in chemical work with physical 
thinking will load technical chemists to great results. 

Thk PfRK-DAMP Whistle. 

At the oonchm on of the Lecture, Prof. Halx r gave the 
foUowing account of his fire-damp whistle, illustrating his 
remarks with a practical demonstration of the instrument. 




Endeavours have been made for a long time to inwnt 
forms of apparatus which will reveal the presence d fire- 
damp in coal mines. Amongst people who nave a practical 
acquaintance with the subject there exists a consensus 
of opinion that such inrftrumentB can be of real service 
only when they are of such a small and handy form that 
the miners can carry them and use them convenienriy. 
Practical people are also unanimous in the opinion t^t 
the miner is not in a position to employ a measuring 
apparatus, but that ho must receive from the instrument 
in question a distinct signal, enabling him to recognise 
the presence of fire-damp and approximately estimate its 
amount. The Davy safety-lam)) satisfies those conditions, 
inasmuch a.s it yields a direct signal and one which enables 
the miner to estimate roughly the amount of fire-damp 
present. A Davy’s safety-lamp fed with benKine and with 
its wick turned down exhibits in air containing methane 
an aureole round the flame, which is visible as soon as the 
proportion of methane roaches H per cent., and which 
increases rapidly in size and visibility as the proportion 
of methane increases. So far as the recognition of methane 
is concorned this apparatus satisfies all the requirements 
of the practical miner. It has however the serious defect 
that the indicator employed is a flame, which under certain 
circumstances can ignite the fire-damp. Statistics prove 
that such a danger is really present, since they show 
that more than one-half of all the fire-damp explosions 
occurring in coal mines are due to ignition of tno fire-damp 
by the lamps. This is the reason why endeavours are 
being made to obtain another sort of fire-damp indicator. 
So long as the flam'e of the Davy lamp is employed for the 
purposes of illumination so long will it naturally be used 
as an indicator of fire-damp. Since however the employ- 
ment of ))ortable electric lamps has become ))osKiblo tno 
necessity for another form of danger signal has boon 
felt. 

The “ Fire-damp Whistle ” is an instrument for detecting 
by acoustic means the presence of fire-damp. The 
idea of employing an acoustic apparatus for this purpose 
was firet broached by your fellow-countryman, Professor 
Forbes, in 1880. His suggestion has been followed by 
several others, but none of them has met with acceptance 
by practical minors. The reason for their failure is to bo 
found in the fact that the proposed apparatus did not 
take the form of small, handy and portable instruments, 
and that they were ill-ada])ted to withstand the rough 
usage of daily work in coal mines. Recourse was therefore 
had to other means, but it is very difficult to suggest any 
principle which ))Ossessos such great advantages as the 
acoustic one. If moUiano were not at ordinary tom- 
])erature8 so chemically sluggish one might employ its 
chemical reactions for the purpose in hand. Methane 
reacts, however, with sufficient rapidity only at high 
terai)eratures, and the high tem))erature involves the 
possibility of that ignition which one must at all costs 
avoid. Led by these (considerations Dr. Leiser and I 
have endeavoured to develop the acoustic method. The 
fire-damp whistle which T show you here is the result. 
As you see, it consists of a brass cylinder 26 cms. long 
and 6 cms. in diameter. Inside the brass cylinder are 
two small pipes which are tuned to give the same note 
Jin air. They are blown by one and the same current of 
air, which is provided by a hand pump. This baud pumt) 
is simply the outei .sleeve of the brass cylinder. Both 
pipes are provided with membranes, which prevent the 
ojierating air current from entering the pipe-tubes 
(resonators). The H))ace beyond the membrane forms 
therefore, in the case of each pi))e a closed gas chamber, 
the nature of the gas contained in which determines the 
pitch of the note given by the pipe. In the case of one pipe 
the gas chamber is filled with pure air outside the mine, 
this air remaining unchanged during the sojourn in the 
mine. Into the closed chamber of the other pipe can be 
brought the air of the mine, purified from dust, moisture, 
and carbon dioxide by a cartridge of soda lime. If the 
mine air contains methane then on sounding the two 
pipes by means of the sleeve -pump beats are heard whose 
wqilbncy increases with the proportion of methane in the 
air of the mine. The beating of the notes of the two 
produip) a characteristic V trill ” when tbfe methane 
content approximates to the explosion HWit; 
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MONAZITES FROM SOME NEW LOCALITIES. 

BY SYDNEY J. JOHNSTONE, B.SC. (LOND.). SCIENTIFIC 

AND TECHNICAL DEPARTMENT, IMPERIAL INSTITUTE. 

The mineral monazite in composed essentially of 
pho8phat(‘8 of the cerium and lanthanum earths, but 
also contains invariably a certain proportion of thoria, 
and hence forms the principal commercial source of the 
thorium nitrate employed in making the mantles used 
for incandescent gas lighting. 

Monazite crystallises in the monoclinic system, and 
varies in c<)lour from pale yellow to dark reddish brown 
or occasionally black. Its siHJCific gravity is usually 
about 5-2 but sometimes samples are met with, such as 
those described later on from Ctiylon, having a specific 
gravity of nearly 5*5. 

A large proportion of the monazite used industrially is 
obtained from dejxisits in Rrazil, where the annual pro- 
duction of sand containing 90 per cent, of monazite 
exceeds 6000 metric tons. The most extensively worked 
deposits in Brazil are the naturally concentrated sands 
on certain parts of the sea e-oast, and the monazite repar- 
ated fr(»m these, contains on the average from 5-0 to 7*0 
per cent, of thoria. The less im])ortant dejiosits inland 
yield monazite containing from 4'0 to 5*7 per cent, of 
thoria.t 

During the past two years an important oontriliu- 
tion to the world’s production of monazite sand has been 
made by the native State of Travancoro in India. TITie 
output in 1911 amounted to 811 tons valued at £24,044 
and in 1912 this had increased to 1,135 tons valued at 
£41,419. 

In the course of the mineral surveys conducted in 
recent years in connection with the Imix^rial Institute in 
Ceylon, Southern Nigeria, Northern Nigeria, and Nyasa- 
land, many concentrates have been obtained which proved 
to contain monazite. The occurnmee of this mineral had 
not previously been recorded from those countries, and 
particulars of the occurrences will be found in the official 
reports on these surveys which are published periodically 
in the Miscellaneous Series of (kilonial Reports (London : 
Wyman and Sons). Similar concentrates have also been 
received at the Imperial Institute from Travancore and 
from Malaya. Analyses of monazites from all thci-e 
sources have been made. 

The materials received at the ImxHuial Institute have 
boon in the form of sands already concentrated 

by washing. They contained numerous minerals other 
than monazite, and in such cases the monazites wore 
separated from the concentrati^s by electro-magnetic* or 
elmtroistatio* means. In a few oases, the monazite 
examined consisted of a single fragment weighing several 
grams. 

Method of analyaift. 

The results given in this paper have been obtained by 
the method outlined below which has been arranged 
so that the complete analysis, with the exception of 
the determination of the phosphoric acid, can be per- 
formed, if necessary, on one portion of the specimen. 

The general principles involved in the methods of 
estimation used are not entirely new, but the general 
scheme has been evolved by the author and has been 
carefully tested during a period of over five years. The 
methods used may be briefly described as embodying 
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Qloser’s* oxalate method for the separation of the ran 
earths, Fresenins and Hints’s* thiosulphate method for 
the separation of thoria, and Mosander^s ohlorine method* 
for tlm separation of oeria. 

One to two grams of the monazite was toely j^und, 
the loss on ignition determined and the residue dilated 
with 5 0 . 0 . of oonoentrated sulphuric acid for 2 to 3 nours. 
After cooling, the syrupy mixture of sulphates was poured 
into 100 c.o. of cold water and allowed to stand for hsR 
an hour. Heating at this stage to accelerate solution is 
inadvisable, as it sometimes causes the precipitation of a 
more hydrated thorium sulphate. After being filtered off 
and washed, the insoluble residue was again d^gesi^ 
with sulphuric acid, washed, ignited pnd weigh^. Tim 
silica in this residue was estin^ted by evaporation wth 
hydrofluoric and sulphuric acids and the residue then 
remaining, which rarely exceeded O-l per cent., was 
examined separately for bases. 

Total rare eartha . — The combined sulphuric acid filtrates 
were made up to about 600 c.o., nearly neutralised with 
ammonia, acidified with about 10 c.o. of hydrooblork) 
acid, and the rare earths precipitated by ammonium 
oxalate. After standing for 12 hours the rare earth 
oxalates wore filtered off, ignited, re-dissolved, re-pre- 
cipiiated, and after standing, again filtered and well 
washed with a 1 per cent, solution of ammonium oxalate 
acidified with hydrochloric acid. The precipitate, after 
thorough ignition, was weighed as “ total rare earths. 

The filtrates from the oxalate precipitation were 
examined for further traces of rare earths, by evaporation 
nearly to dryness with nitric acid, solution of the residue 
in hydriKihloric acid and precipitation in small bulk 
with ammonium oxalate. Any rakre earths found were 
re-procipitated and added to the quantity found above. 

/re«, almninium^ calcturn and phosphoric^ acid . — ^The 
filtrate from the precipitations with ammonium oxalate 
was treated by Glaser’s method (foe. cit.) for the estimation 
of iron aluminium, calcium and phosphoric acid (see 
p. 56). 

T/mna.— Much work has been done during recent years 
on the estimation of thoria, and criticisms of several of 
th (5 more important methods published have been made 
by Metzger."^ The modification of the method of Fresenius 
and Hinlz, employed by the author, has been used by 
him during the jiast five yean with satisfactory result^ 
and this method is essentially the same as tlm one adojjt^ 
by buyers of monazite sand for industrial use. The 
“ total* rare earth ” oxides obtained as described above 
were dissolved in hydrochloric acid, the solution diluted 
to 200 c.c. and heated to boiling ; it was then nearly 
neutralisi'd with ammonia, about 6 grams of sodium 
thiosulphate added, and boiled for half-an-hour. After 
standing at a temperature just below boiling for 8 to 10 
hours, the precipitated basic thorium thiosulphate u^s 
filtered off, washed, dissolved in strong hydrochloric acid, 
and after m;arly neutralising, re -precipitated by 
thiosulphate. This precipitate was dissolved in hydro- 
cliloric acid and after filtering from the sulphur was pte* 
cipitated as oxalate and weighed as thoria (ThO,). In 
order to recover the small amount of thoria which J®®*®- 
times passes into the thiosulphate filtrate it was found 
necessary to evaporate the solution with nitric acm. The 
rare earths wore then precipitated as hydroxides, dissolved 
in hydrochloric acid and again treated sodium 

thiosulphate, the thoria obtained being added to ttot 
already found. It was found that the recovery of the 
rare earths from the thiosulphate filtrate by prmpitatHjii 
with ammonia, as recommended by Dfctmr,* was in 
some cases incomplete unless the thiosulphate had been 
previously decomposed by means of acid. 

Yttrium eartfcs.— -The total thiosulpliate filtrate were 
evaporated to a low bulk and the thiosulphate destrty^ 
by nitric acid as before. The solution was 
dryness, the residue dissolved in a few c.o. of hydrochlow 
acid, diluted, and the remaining rare earths preoip tatect 


• Chom. Zeit. 1896, J12-. 

• Zelts. onal. Chem. 1896, If, 625. 

• Joium. prakt. 1843, .11, 276. 

TJoam. Amer. Otieni. Soo. 1902, 14 , 90l 
iiMet^r {Ute. ctf). 
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The precipitate was carefully washed free 
ea, ignited, dissolved in concentrated hydro- 


aa oxalates. 

from suJpbateB, igmted, uieovirvu ui wuvctiviaiv^u. 
eblorio noid and evapor&ted to diyness on the water 
iMth The residue so obtained was dissf)Jvod in 5 c.c. of 
ii«ter and about 200 c.c. of a saturated solution of potas- 
sium sulphate added, together with 5 grmB. of finely 
powdered solid potassium sulphate. After standing for 
12 hours, with occasional agitation, the precipitate of 
double sulphates of pota^ssium with the cerium and 
lanthanum earths was filtered from the soluble yttrium 
earth sulphates and washed with a saturated solution 
of poto>Bium sulphate. This precipitation was re|K*ated 
on the insoluble sulphates. The yttrium earths in 
the combined filtrates were precipitated by a slight excess 
of ammonia, filtered, ro-dissolvod in hydrochloric acid, 
precipitated as oxalates and weighed as yttrium earth 
oxides (FaO., etc.). 

Ceria, /anMana, eic. --The precipitated double sulphates 
obtained as described in the preceding paragraphs were 
fcran^sferred, with the filter paper, to a beaker and boiled 
with 400 c.c. of water and 6 c.c. of hydrochloric acid until 
dissolved. The separation of the ceria from tin* other rare 
earth oxidee present was effected by the following nK.difica- 
tion of Mosauder’s method. The eartlis were precipitated 
by ammonia, filtered, washed, dissolved in hydrochloric i 
acid and the solution diluted to about 2(H1 c.c. The solution I 


The precipitate after filtration was decomposed with nhiii 
acid, the earths re-precipitated as oxalates, and alter 
ignition weighed as the oxides, LagOg, etc. 

Phosphoric acid. As mentioned on p. 65 the phosphoric 
acid can be determined in the residue remaining after the 
removal of the rare earths, but it has been found more 
convenient to carry out this determination on a separate 
portion of the original sample in the following manner. 
Half a gram of the finely ground monazite was fused with 
5 to 7 grams of potassium carbonate in a platinum crucible 
for about 2 hours. The “ melt ” was dissolved in water, 
filtered, and after washing about a dozen times with 
one ]:)cr cent, potassium carbonate solution the insoluble 
matter was ignited, again fused with potassium carbonate 
and the treatment repeated as long as any more phosphoric 
acid was extracted. Usually two fusions were sufficient. 
The combined filtrates were acidified with nitric acid, 
the phosphoric acid precipitated first as ammonium 
phosphomolybdato and finally as magnesium ammonium 
phosphate and after ignition weighed as Mg^P^Oy. 

The aeouracy of the above methods of analysis was 
tested by the examination of solutions of mixed rare 
earth salts of known purity. In these solutions the rare 
earths were pre^nt in about the same proportions as they 
occur in monazite sand. The results thus obtained are 
shown in the following table : — 


Tablk 1. 



Strength of solution. 

1 Volume of 

Weight of 

, Weight found. 

1 Error. 

Rare earth salt iiseil. 

solution 

taken. 

salt taken. 

1 E.xpt. 1. 

I Expt. 2. 

i Expt. 1. 

1 Expt. 2. 



(Jrms. per litre. 

1 (\r. 

gram. 

1 gram. 

gram. 

1 gram. 

gram. 

Thorium nitrate 

Cerium nitrate 

^nthanuin and didymium chlorides 

Yttrium earth chlorides 

Bodium phosphate .... 

Tho- =2*1471 
(JeaO,^ 10*1491 
l^aOs. etc. = 1 1 *:i9.'i0 
YsOj. etc. = 2*5880 
PaOa = 9*7140 

50 

50 

50 

10 

50 

0*107.^ 

0*.'»074 

0*5097 

0*0258 

0*4857 

0*1068 

1 0*5057 

0*5688 
0*0249 
0*4864 

0*1070 

0*5064 

0*5691 

0*0254 

- 0*0005 
—0*0017 
—0*0009 
—0*0009 
-+0*0007 

—0*0008 

—0*0010 

—0*0006 

—0*0004 


wiv« nyciroxMie and about 

2 grams excess added. A current of chlorine was jMisstHl 


1 he results obtained in the analyses of these new 
monazites are shown in the following tables 


Table 2 — Ceylon Monazite. 


Locality. 


Xlioria T’ho 

inHg 

Laiithana'ind oxidei' La‘,0^^£* 

Yttria and allied oxides y!o et!;’ 

Perrlo oxide n 

Alumina 

Silica :::::: 

Phoaphorio acid p*;{® 

IMS on Ignition 


Speoiflo gravity 


Monazite 

Monazite 

8. 

4. 

pebble from 



pebble from 
Atiinkanda 
Morawak 
Korle. 

Muladiwa- 
nella Diuaya- 
kanda, 
Gilimale. 

Sand from 
Niriella 
ganga. 

Monazite 
pebble from 
Ratnapura. 






9*75 

27*51 

29*59 

2*54 

1*27 

0*61 

1*78 

26*12 

0*59 

1 9*40 

27*16 

29*59 

8*93 

0*87 

0*17 

0-45 

1 1*67 

26*12 

0*48 

10*75 

26*71 

30*06 

1*46 

1*09 

0*70 

0*85 

2*47 

24*61 

0*98 

10*29 

27*37 

30*13 

2*14 

0*81 

0*17 

0*41 

1*08 

27*67 

0*20 

5*20 1 

5*25 

-- 1 

5*23 1 


Monazite 
pebble from 
Batnapura. 


28*20 

20*66 

21*63 

0-04 

1*13 

0*20 

0*10 

6*00 

20*20 


"" .‘J converted 

mto the hvdrated peroxide and the lanthanum and allied 

Th« which then reacted 
an excess of chlorine, 
® for aoreral hours, 

and filtered. After washing, the precipitate was re* 

mn!!^ •“<» oWorine treof. 

ment rotated twioe and the mrium finally precipitated 
**riS?*L*t^ weighed as the oxide CeO,.^ ^ ^ 

The fil^tes, containing the remaining rare earths, were 

antUanum and didymium earths piteipitated aa oxalate. 


S-47 


those results and numerous partial analvse. m..iA 
at the Imperial Institute it is evXnf 
monamte usually contains about W m-r ^nt of 
M^r«“ the amount io^d Hbe i^e' 

certain monazite sands i 1 author, in 

Occasionally, specimens are met wii occurrence. 

n ... Ml SI. V.S. 


Ha. t.] feoii mia nmw 


m 


in general in irery ftimilar in eompotitlon to <Mie of t]^ 
Norwegian varieHes the analysis of whioh is giTen in 
lhhle7. 


Travancore Manazite. 


Two speoimens of this monazite gave the following 
results : — 


Table 3. 



No. 1. 
Per oent. 

No. 2*. 

Per cent. 

Thoria 

10-22 

8-85 

Coria 

Lanthana and allied oxides 

81*90 

28 00 

} 81-11 

Yttria and allied oxides 

0-48 

0-82 

Ferric oxide 

1-50 

1 1-Od 1 

Alumina 

017 

0-12 

Lime 

0-20 

0-13 

Silica 

0*90 

1-00 1 

Phosphoric acid 

28-82 

28-50 > 

Loss on ignition 

0-48 

1 

0-45 ! 

1 


* Isolated from a coooentrate supplied by Mr. I. C. Chacko. 
B.Sc.. State Oeolosist, Travancore. 

These analyses show that the monazito of Travancore 
contains a high percentage of thoria approaching that 
of ordinary Ceylon monazite. According to E. White ^ 
from 6 to 14 per cent, of thoria has been found in Travan- 
core monazite. 


Malayan Monazite. 

Monazite sand has been found in many localities in 
the Federated Malay States and the protected States of 
Kedah and Kelantan in association with alluvial tinstone.® 


In TaUe 4 are tha results of analyses of sauiples of 
typioal monazites from this source reoeim at the Imperial 
Institute. 

These results show that there are wide variathms in 
the percentage of thoria in monazite from Malaya, 
from the Fsrak s^imen oontaining only 3*4 per oent. 
to that from K^ntan, which contained over 9 per 
oent. and is superior in this respect to the average 
Brazilian material. 


Nyaaaland Monazite, * 

The following are the results of an analysis of monazite 
separated from a concentrate obtained from a stream at 
Namahindo Hill, near Chiromo, in the Nyaaaland Pro- 
teotorato : — 


Table 5. 


Per cent. 

Thoria 710 

Oerla 82*52 

Lanthana and allied oxides 20*01 ” 

Yttria and allied o.xldes 1-50 

Ferric oxide 1*10 

Alumina 0*20 

Lime 0-82 

Bllloa 1*00 

Phosphoric acid 2810 

Loss on ignition 0*25 


Number. 


Locality. 


Thoria 

Ceria 

Lanthana and allied oxides 
Yttria and allied o.xides . . 

Ferric oxide 

Alumina 

Lime 

Silica 

Phosphoric acid 

Loss on ignition 


Table 6. — Nigerian Monazite. 


Northern Nigeria. 

Southern Nigeria. 

1. 

1 2. 

8. 

4. 

5. 

8. 





Between 



Kadera, 

Jarawa 

Iboboto 

Iboboto 


Ekole. 

Central 

river, 

stream, 

stream 

Ebara river. 


Province. 

Naragiita. 

Nsan-Ohan 

and Ehara 





track. 

river. 


5-00 

8-20 1 

8-00 

6-19 

2-80 

5-50 

30-72 

36-53 

30-50 

80-88 

84-58 

81*40 

30-02 

30-00 

28-80 

29-80 

29-83 

29-20 

2-74 

0-39 

1-48 

1-88 

1-29 

2-00 

8-00 

1-20 

0-81 

1-50 

1-80 

0-75 

0-85 

0-10 

0-20 

O-IO 


0-05 

0-15 

0-21 

0-17 

0-18 

0-19 

0-10 

1-20 

0-88 

1-79 

0-85 

0-78 

0-82 

28-29 

28-29 

28-18 

29-70 

20-71 

29-92 

0-25 

0-20 

0-21 

0*88 

0-21 

0*44 


Table 4. 



No. 1.* 

No. 2.* 
Puohoug ' 

No. 3.* 

No. 4. 



Babi, river 
Kenring, 
Perak. 

Kolim, 


Locality. 

Pahang. 

Kedah. 

Keiantan, 

Thoria 

8*88 

3*40 1 

3.53 

•V 

9-41 

Oerla 

25-46 

33-74 i 

Lanthana and allied 


V 84*05 

80-00 

oxides 

82*72 

32-58 

/ 


Yttria and allied oxides 

2*80 

0-91 

2*40 

2*82 

Ferrie oxide 

0-84 

0-65 

0*84 

j- I.IS 

Alumina 

2*78 

0*08 1 

0-07 

Lime 

0-81 

0*88 

0*17 

0*29 

Silica 

0-92 

1*45 1 

1*06 

2-20 

Fhosidiorio add 

28*92 

28-68 

27*87 

28-71 

Loss on ignition .... 

1*28 

0-94 

0*62 

0-94 


* Isolated from concentrate^ supplied by Mr J. B. Sorivencr. 
MA.. F.G.B., State Oeologist. Federated Malay States. 



From the results of numerous partial analyses made at 
the Imperial Institute, by the author, on other samples of 
monazite from Nyasaland, it would appear that the average 
thoria oontont is about 6 per oent. 

It would appear from analyses Nog. 4 and 5 above that 
monazite from different parts of the same locality and 
apparently derived from the same source, may contain 
widely different percentages of thorn, but further work is 
neoessaiy to oonmrm this point, which is of some consider- 
able scientifio and oommoroial importance, particularly as 
monazite of the grade of sample No. 5 w(^d not repay 
export to Europe. The above results show that the per- 
centage of thoria in monazite from Nigeria may vary 
between fairly wide limits. The average thoria content 
of a large number of Nigerian monazites examined by 
the author is 5*6 per cent, for those from Northern 
Nigeria and 6*8 per cent, those from Southern 
Mgeria. The results slmw that t^iese ipp^rites, as a 
whole, are ntoly as rich In thoria as those exported froto 
Braril 
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(ta. 1914. 


oompariaon with tho fosegoing resiUts the following 
aoalyaeB of other monasdteg may be given ; — 


in thk paper do not show sufficient phosphoric acid to 
combine with the remaining cerium eartlfais. Thus it would 


Table 7. 


Thorla 

(Jerla ; ; 

lAUtiiaim and allteil* *oxid6K ‘ 
yttrla and allied oxides . . . 
Ferric oxide . . . 

Alumina .W‘ 

Lime 

HI Ilea ;;; 

PliOHpliorle acid ’ 

I/)HH on isnlt.ioii ‘ 


Braril. 


Espirlto 

Hantu. 


6-()C 
6212 
0-80 
007 
OlO 
0-21 
0-7r* 
2HriO 
0 38 


2 . 

United StateH. 


3. 

Canada. 


1 

1 Alocbaca, 

Amelia 

Burke 

('c)iinty. 

1 Bahia. 

1 

County, 

Virginia. 

North 

(Carolina. 


-- 

— 

6-.50 

14-23 

6-49 

61-40 

29-89 

26-66 

31-38 

30-88 

0-70 





1 -.60 




0-08 



0.30 




0-64 

2-8.'i 

1-40 

28-46 

2612 

29-28 

0-64 

0-67 

0-20 


4. 

Australia. 


1: C. w«Wr£i... 


Ottawa 

(bounty, 

Quebec. 


12-60 

24-80 

26-41 

4-70 

1-07 

l-r,4 

0-91 

2686 

0-78 


Emmaville, 
New South 
Wales. 


1-23 

36-64 

30-21 


3-21 
25 *09 


5. 

8. Norway. 


0- 34 
28-06 
20410 

1- 82 
066 
0-16 

0- 53 

1- 65 
28-27 

0-21 


4. C. Watt, Min. Res. New 'siuiUi Wales! Ik HO (Hyrln'ey, ulllV).^ 

The Constitution of Monazite. 
a’hc» question of the state of combination of the thoria 
iJ^st^tor" roceivc^d attention from various in- 

wuggested that monazite is a normal 
phosphate of the cerium earths and that thoria is presemt 
the silicate thorite, and 
ratilJ^ with numerous analyses, which show the 

He al«« ^ : .1 and ThO, : : 1. 

Shiol / occurronce in monazite of a substance 

wWeh microscope and 

bv ^ This view is suf^rted 

nil nTh!?*'*' h.V RammoJsberg,* Thumington^ 

fh^t • ®*?™«trand 4 on the other hand, considers 

that the mineral is a normal tribasic phosphate and that 
the excess of bases js combined with silica thus 

w(3R0,Pj05)4-2R0,Si0,+pH20 

20 and p is less than 1. He 
T^’^held’s thorite theory, but considers 

I^enrrilwr o “1 «o^«tituc*nt of ihc mineral, 

oocurrmg as phosnhate in isomorphous admixture with 

miLT'lu phosphate. He attribut.s the presence of 
silica to alteration by silicious waters. 

Metzger,* from a consideration of numerous 
/wr et monazite from Norway and North 

and that \hat thoria is pn^sent as phosphate 

ntW Vtu ^ «hoa l^Iongs to some unidentified silicate 
other than normal thorium silu.-ate, but in almost every 
percentages of silica which increase with 
if ^ u ^hoy could not detect the prewnce 

ox tne resinous constituent mentioned by Penfield. 

In considermg this question in relation to the analyses 
now presented it is oyident that those made on sand* 
grams cannot ],e considered owing to the risk of inclusion, 
m t^e sample examined, of quartz in minute particles 
^st. In these circumstances the only analyses in this 
^mmunioation available for discussion are those made 
CJevlon. When these analyses 
views quoted above it is 
evident that they do not support Penfield’s theory, for in 

na ffir+W^T presemt to combine with 

au the thoria to form the normal silicate ThO,,SiO . 

An regarf. tte theory of Kress and Metzger (wlio do 
not support their conclusions by complete analyL) tlmt 
the thoria is aU present as phoaphate, the anai^s given 

« infield. Amer. Joum. 8cl., 1882. 34, 260 • is 
• Rsmimbberg. Zsits far Kryst., 1879 J?l6l ' 

4 Joum., I882, 4, ISS. 

^ u. AreSB and F. y. Metsgrr, J. Amer. CHSm. Soc.; 190»; *i^ 


r7' •^®“r. 8cj.. 1889, 18. 203. 

*. i .Vi. lilomstrand, (,poI. l-OreiiinfiPiis Forlmndi. 1887, 8, 160. 

have to Ui oonoluded, if the theory of these authors bo 
adopted, that part of the cerium earths is present as silicate 
or as oxMles and on this point, at prost'nt, no evidence is 
available. , 

An attempt was made to detect the presence of thorium 
silicate in monazite^ by taking advantage of the fact that 
tliorite, when reduced to the same slate of subdivision, is 
more readily soluble in hot concentrated nitric acid than 
IS monazite. 1-8 gram of finely gi-ound Ceylon monazite 
contammg 10 per cent, of thoria was heated for half an 
hour with coneontrated nitric acid and the rare earths 
estimated in the filtrate. The experiment was repeated. 
using ooncontratod hydrochloric acid in place of nitric 
Xtained^—^*' * summary of the results 


‘ 

1 

Weight of 

1 

1 

o 

rare earths 

thoria in 

III Molut.iun. 

solution. 

gram. 

Rram. 

0-1180 

0-0223 

0-2200 

0-0390 

— _ 

— — L 


Ratio of 
thoria to 
rare earths 
extracted. 

Ratio of 
tiioria to 
rare earths 
in mineral. 

! per cent. 

per cent. 

19-7 1 

14-03 

17 7 

14-03 


Nitric acid 

Hydrochloric acid 


hidicate that the thorium constituent is 
slightly more readily attacked by uonoentrated acids than 
the (K,rium i‘arth phosphates, but the difference is not 

J' Hf^paration possible. 

Tim results indicate, however, that there is in monazite 

nitrirnr”hJr which is more readily soluble in 

ph^tL the cerium earth phos- 

that natural hydrated 
practically no diffcirence, as regards its behaviour with 

pSfsphat'r 

Til* that experiments designed 

to ^parate thorium silicate from thorium phosphat^nd 
cerium phosphate will, oven if successful, prove General 
application to monazite, as experiments have shoym that 
the solubility of thorite in acids is to a very large extent 
^pendent on the state of hydration 

2 to 6 per cent, of combined 
whiTst acid witHhe greatest difficult^ 

drui^js:"”* 

it th" T’y“® siren in thh, paper 

hetwero.2ta‘^g 
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It would therefore Appear that if the problem is to be 
attacked from a solubility standpoint it would be necessary 
to consider the relative rates of solution of cerium phos- 
phate and siUoate and of thorium phosphate and silicate 
m nitric acid. Unfortunately, the available minerals 
containing these compounds occur in various degm^s of 
hydration and are therefore not of service in this con- 
nection. 

The author is indebted to Mr. G. S. Blake, B.So.(Lond.), 

A. B.S.M., for the analysis of sample No. 1 in Table 2, 
and to Mr. J. Shelton, F.I.C., for the analysis of sample 
No. 4 in Table 4. Thanks are also due to Mr. G. M. Davies, 

B. Sc. (Lond.), F.G.8., for the separation from the crude 
sands of the monazites dealt with in this paper. 

Discussion. 

Mr. E. White said that the figures for the thorium 
contents which were given in the books had to bo regarded 
with suspicion. The earlier figures were of very doubtful 
accuracy before they were standardised and brought down 
to the present condition of knowlt'dge. Mr. Johnstone 
had referred to his figures for the analysis of monazite 
from Travancore. It was true that the highest was 
14 and the lowest 5 or 6 per cent, of thorium oxide, but 
the most remarkable specimen which had come under his 
notice was one from South Africa in the massive form, 
which although perfectly free from other minerals con- 
tained only about 1| p *r cent, of thorium oxide. The 
Nigerian samples were interesting, but ho understood 
that transport was difficult, so that unless a mineral 
was very rich it was not of commercial value in Europrt 
on account of the freight. Serious efforts wt re being 
made to find some outlet for the other rare earths which 
were present in monazite sand. The use of cerium alloyed 
with iron in pocket pip<i lighters appeared to provide an 
outlet for a large quantity of cerium, which was obtained 
as a by-product in the manufacture of thorium. A Com- 
paratively small quantity of cerium was used for medicinal 
purposes. Efforts were being made to utilise cerium 
on account of its forming two oxides, but at the present 
time it had not found very much use in that direction, 
and he believed that about three -fourths of the cerium 
remained practically unused. 

Mr. W. F. ErBiD said that many years ago he was 
investigating the minerals of the Argentine Republic for 
the Government there, and, among other things, examined 
a number of sands. His party was driven by stress of 
weather out of the Argentine on to the Uruguayan coast, 
which was just opposite on the River Plate, and there he 
found a lot of pink sand in layers. He had kept samples 
weighing four or five pounds, and had quite recently handed 
them oyer to an expert, who had found a considerable 
proportion of monazite, zircons, and other minerals. 
The supply was almost inexhaustible although it could not 
be obtained all at once. There was hardly any tide, but 
there were frequent rises of the river, and whenever 
it rose the water left a pink blush on the sand. It was this 
pink sand that contained a considerable percentage of 
monazite. Whether it would be remunerative to work 
or not he did not know. The best samples were jfrom 
Punta Oaballos, on the Urugi'ayan bank. 

The Chairman said that the presence of such a 
quantity of lanthanum was interesting. There was a 
great deal to be done in connection with the so-called 
rare metals and their alloys. In the case of C€Tium, 
the iron-cerium alloy seemed to be the only practical 
one at present, although other metals would alloy with 
cerium. 

Mr. Johnstone, in reply, said that he strongly endorsed 
Mr. White’s remarks regar^ng the unreliability of certain 
of the older analyses of monazite, both on account of the 
methods used for the determination of thoria and the 
impurity of the sample examined. Ho* thought it was 
highly desirable that the method of analysis of rare 
'earths and the purity of the sample examined should 
be stated clearly. He had found on record analyses of 
supposed pure monazite which includcHl several per cent, 
of sifoonia and oxides of tantalum and tin ; f^yionsly 
those were not satnples of pure monazite* 
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THE ELECTRICAL CONDUCTIVITY OF MILK DUR- 
ING ITS CONCENTRATION^ WITH BUGGESTIONB 
FOR A PRACTICAL METHOD OF DETERMINING 
THE END POINT IN THE MANUFACTURE OF 
SWEETENED CONDENSED MILK. 

BY LILIAS O. JACKSON, LESLIE MCNAB, AND A. 0. H. ROTHERA. 

(Biochemical Department, University of Melbourne.) 

The olcotrioal conductivity of milk is determined by 
two sets of opposing factors ; (1) the oarria^ of eleotrioal 
charges by the ionised salts, and (2) the resistance offered 
by the proteins, fat, sugar, colloidal calcium phosphate, 
etc. In normal fresh milk the non-ionised salts, sugar, 
protein, and fat diminish the oonduotivity value by 12 par 
cent., or thereabouts. The effect of the prot^m alone, 
which has been accurately estimated, is 2*06 per cent, of 
the oonduotivity value for every 1 per oent. protein present 
in the milk. 

It is therefore of interest to determine what is ^ 
effect on the oonduotivity, of concentrating the milk. 
Since the degree of ionisation becomes less on concen- 
trating the salts, and the obstruction offered by the other 
solids becomes very great, it is ahnost certain that, with 
increasing concentration of the milk, there will be a 
gradual diminution in the increase of electrical conductivity, 
and ultimately a reversal, when the eleotrioal oonduotivity 
will decrease for a further increase in the concentration 
of the milk. 

In a series of experiments, 600 grms. of separated milk, 
was oonoontrated at a temperature not exceeding 40° C. 
in a large distillation flask, fitted with condenser, and 
exhausted by an ordinary water pump. The eleotrioal 
conductivity of the milk was measured at intervals. 
Following are the results of one such experiment ; — 

October 20th, 1911. Separated morning’s milk (600 
grms.) : Total solids, 9*17 per cent. ; sugar, 6*30 per oent. ; 
fat, 0*35 per cent. ; protein, 2*07 per cent. ; ash, 0*80 
per cent. Electrical oonduotivity, K=s»0*00570. 


Sample. 


I. 

II. 

111 . 

IV. 

V. 

VI. 


Weight of 
oonoentrated 

Calculated 

milk. 

solids. 

gnns. 

per oent. 

223 

20-21 

2,03 

22-21 

172 ^ 

26-15 

163 

27-68 

158 

20-58 

126 

85-86 


Klectrioal 

oonduotivity. 


K^O-OOOOS 

K=0'0097H 

K~0<0008S 

K»:0<0a97B 

0-00946 


The turn in the oonduotivity values comes with sample 
rV., containing 27*68 per cent, total solids, and 8*01 per 


ceuv. prut«ui. , ^ i 

The following is a summary of five such experim^s 
all performed with the milk from the same cow. The 
figure's are for the turning point in the conductivity values. 



Total 

solids. 

Protein. 

Eleotrioal 

oonduotivity. 

Oct. lath— Morning 

Oct. 17tfa— Morning 

Oct. 20th— Morning 

Oct. 27th— Morning 

Oot. 80th— Evening 

per oent. 
29-58 
27-86 
27-68 
29-43 
32-80 

per cent. 

8*4 

8-01 

7-86 

9-55 

K ==0-06912 
£-0*00827 
KsO-OOOSS 
Ke:0-00056 
K»0-009«2 


It may be said that the maximum eleotrioal conductivity 
is obtained when the separated morning’s milk is con- 
oentrated to 28 per cent. toUl solids with 8 per cent, 
protein. The evening milk gives higher figures. 

The actual total solids and protein were not deter- 
mined in the condensed samples, the figures betog obtained 
by calculation. Thus, the measurement of eleotnoal 
conductivity will be of no value in determinins^he degree 
of concentration of a separated unswwten^ 
the eonHeatratlon may increase oonsideraDly netween 
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25 per cent, end 30 per cant, total solida, with very little 
alteration of the oonduotivity. 

It ia quite different, however, with a aweetciiod milk 
oonoentrated to the desree which ia usual in the inanu* 
faoture of oondenaed milk. With full fat, and with added 
oane sugar equivalent approximately to 16 lb. sugar 
per 100 lb. milk, the reversal of the oonduotivity comes 
at the start of the process of concentration. When the 
concentration rcachw the necessary degree for the pro- 
duction of sweetened condensed milk, the electrical 
conductivity decreases rapidly for each increase in con- 
centration of the milk. 

The following experiment will illustrate this point : — 
26th July, 1913, Bought morning milk. Fat 3-7 per 
cent. Protein 3*21 per cent. To 662 grms. milk was 
added 90 grms. sugar, making 662 grms. in all. A sample 
having bwn taken for the measurement of electrical 
oonduotivity, concentration was oommenoecl on 630 


grms. sweetened milk. 




Weight of 
ralUc and 




Protein. 

Kleotrioal 


sugar. 


conductivity. 

Original 

grms. 

per cent. 


630 

2-76 

K =0-00321 

Hample I 

602 

2*88 

K =0-00321 

„ 11 

674 

8*03 

K =0-00323 

m 

474 

3*67 

Z= 0-00321 

„ IV 

427 

4-07 

K =0-00311 

M V 

333 

5-27 

K =0-0024.6 

. VI 

263 

5*98 

K=0-00188 

„ VII 

216 

8*05 

K=0-00034 

Non. — The protein peroentams represent the amount of 
protein In the oombined milk and sugar. 


The turning point of the conductivity comes with sample 
11., when only 66 grms. of water have been removed. 
Towards the end of the concentration the electrical con- 
ductivity decreases most markodlv with each further 
removal of water. Consequently there is the iiecossary 
element of sensitiveness, permitting the measurement of 
the electrical oonduotivity as an indication of the degree 
of concentration. 

The end point in the manufacture of sweetened condensed 
milk. 

In a report issued during 1912, under the direction 
of the Local Government Board (England), the author, 
Dr. F. J. Coutts, says in discussing the control of the 
concentration process : “ The determination of the precise 
moment at which to stop the condensing process requires 
skill and judgment'’; and after discussing methods 
employed to determine the right degree of concentration, 
he adds: “ It is not surprising, therefore, t^t variations 
exist.” Determination of density by the hydrometer is 
in common use, but is unsatisfactory. The viscosity of 
the condensed milk makes it difficult to use it accurately. 
Viscosity measurements have been tried, but are inadequate 
as a means of determining the amount of concentration. 
The really accurate method is to condense to a giveis 
weight, but this is impracticable on the manufacturers* 
scale. 

It is proposed, therefore, to discuss the measurement of 
electrical oonduotivity as a means of determining the 
degree of oonoentration, and to outline a method for its 
practical application. 

The manufacturer of condensed milk deals with very 
large volumes of milk from numberless cows. Individual 
variations in composition will therefore vanish, and all 
morning milks will approximate to a standard, except 
for variations produced by climatic changes, and by the 
gradual progress of the season. The same will be true of 
evening milks, though hero the general composition will be 
somewMt richer than with morning milk. 

The variations in electrical oonduotivity of bulk wiiir 
from many cows have been determined in Melbourne 1 
(Australia) ddring four months of the year (Nov.; Ded.) ’ 


Feb., March) with very great and sudden variations in 
temperature and humidity. The extreme figures were : 

Minimum K 0*00649. Maximum K = 0*00587. 

The milks, however, with the higher conductivities were 
more concentrated milks, obtained during hot dry spells. 
With added oane sugar they may be looked upon, there- 
fore, as equivalent to the poorer milks of wet emd weather 
slightly concentrated. On theoretical oonsiderationB, 
then, the turning point in the conductivity figures will 
come earlier with the richer milks, and so compensate 
for the fact that they are richer. In fact, the taking of 
electrical conductivity as a measure of the degree of 
oonoentration, will lead to the process being stopped 
slightly earlier when richer milks are being condensed. 

If a direct measurement of the conductivity of the milk 
in the vacuum pan be made It will have to bo corrected 
for the variations in temperature of the vacuum pan and 
contents. This correction can, however, be made by 
employing a resistance, whoso variation with temperature 
shall be the same as the variation in resistance of the 
condensed milk itself. 

This resistance must then bo placed in the vacuum pan 
side by side with the oonduotivity cell which is being 
employed to take the resistance of the concentrating 
milk. The resistance chosen is a closed cell filled with a 
sample of condensed milk. The ratio of closed resistance 
cell to open ” oonduotivity ” cell, when each is filled with 
the same fiuid at the same temperature, is determined, 
and it is then known that when tnis ratio becomes estab* 
lishod during a oonoentrati6n process, the fluid in the open 
cell (the milk, that is, which is being oonoentrated) must 
have the same resistance (and therefore electrical con- 
ductivity) as the condensed milk sample in the closed 
cell. 

Naturally the resistance cell would bo filled by the 
manufacturer with what he considers one of his best 
samples of condensed milk. 

The method as just outlined has been tested in the 
laboratory and found to give satisfactory results on a 
small scale, the average error in ton experiments being 
±0*3 per cent., and the maxamum error ±0*6 per cent. 
This maximum error, in terms of the percentage of water in 
the finished condensed milk, would represent a figure of, 
say, 26*00 per cent, water instead of 26*46 per cent. Tliis 
is a considerably greater degree of accuracy than is usually 
obtained in manidacturing practice. 

Consequently it may bt^ said that, from theoretical 
considerations supported by experimental work in the 
laboratory, there is every reason to think that the measurt'- 
ment of electrical resistance or conductivity should furnish 
an accurate method of following the progress of oonoen- 
tration in the manufacture of sweetened condensed milk. 

If the resistance cell were filled each week with a sample 
of what the manufacturer considered to ^ his best pro- 
duct of the previous week, the control of the manufacturing 
process would be gradually and progressively adjusted 
to seasonable changes in the milk. 

It is hoped that the possibility of using a new and more 
accurate method in the manufacture of sweetened con- 
dens^ milk may interest some of those concerned with 
that industry, and lead to electrical conductivity methods 
being given a trial in factory practice. 


Mew York Sectfon. 


MeMing held at Rumford Hall, ChemUW Building, on 
Friday, November 21sf, 1918. 


MB. a. W. THOMPSON IN THE CHAIB. 

A PECULIAR DUST EXPLOSION. 

BY WnXlAM M. OBOSVBKOB, PU.D. 

A question frequently of meat interest is whether what 
is called a ” dust explosion j rqaUy is primarily an explo- 
sitm hr primarily a fire foUbw^ ht sbHia late^ stage ia 


T«L XZXnL, Ho. 2.1 


GBOSVlfiNOB^A nCULUR DCrUT ]fiXPXX)8l(>K. 


61 


prooeedingi liy an exploei<ai some oliamber wlierem 
the quantity of reacting materials is sufficient imd the 
roduots of combustion are sufficient]^ confined. Gom- 
ustions oi dust and air that result in so-called ** explo- 
sions generally begin at such points and create such 
havoc as to render exact analysis of the various stages oi 
the reaction difficult, if not impossible. What renders 
this case of peculiar interest is that four excellent observers 
were present at the start of the trouble — ^two in fact saw 
the initiation of the combustion wave — and yet survived 
to bear witness. Fortunately, also, these men wore not 
handicapped with imaginations, scientific or otherwise, 
and merely saw what they saw and told the story and 
stuck to it. 

One Sunday morning two men wore cleaning out a 
cylindrical starch dryer preparatory to some repairs, 
^e dryer consisted of a horizontal drum of 2 in. wood, 
4 ft. diameter, 20 ft. long, headed at each end, provided 
at one end with a 12 in. X 16 in. manhole and a lt in. X 17 
in. air inlet, provided at the other with a 17 in. X 17 in. 
air outlet. It ako had a 10 in. inlet for starch on the 
upper side at one end and a similar outlet on the bottom 
at the other end. In the axis of this cylinder was a shaft 
haying numerous arms carrying at their outer ends blocks 
of wood serving as shoes to lift and drop the starch through 
the hot air, also serving bv their angular set to progress the 
starch slowly along’ the dryer from the inlet to the outlet 
ond. The OTyer being repaired was the lowest of a tet 
of three, one above another, and wrt of a largo installation 
of several such sets side by side. The three vertically 
above one another forming a set, were all connected at one 
end with the hot air suppty duct and at the other with the 
exhaust duct. The various sets all connected to a largo 
common air supply fan and a common exhaust fan. The 
lowest of the north set (the one being cleaned) stood 
alK)ut 18 in. clear above the floor, and all those involved 
were located in a 20 ft. X 40 ft. brick walled building — 
2 storeys factory construction without pillars, and having 
a heavy plank tar paper and gravel roof. The two cleaners 
had entered this lower left hand dryer and, owing to a 
breakdown in the city elect ric service, had cleaned out 
most of the .starch in the dark. Being well used to the 
work, they had made a thorough job of it. To make sure 
that everything was well cleaned, one of them brought an 
ordinary lantern (against posted regulations) into the 
dryer, and they wont over it again with counter brushes, 
working from the inlet ond toward the outlet, and wore 
almost through when the foreman came into the room 
by the door A, almost opposite the open manhole of the 
dryer being cleaned, spoke to his son (a pipefitter), who 
was lying bn his back under the dryer tightening up a 
fitting, and then x>okcd his head into the open manhole 
of the dryer and s]ioke to the two cleaners. The foreman 
then pcMsed the ends of the other sets and started to open 
the door, B, to leave tho building, when a rushing sound 
caused him to look aroimd, and he saw a tongue of flame 
thrusting out from tho manhole. He turned about as the 
tongue extended and started to duck under it, but it reached 
tho wall opfKstifc the manhole, mushroomed out, and ho 
found himself enveloped in an atmosphere of flame through 
which he reached the door by wWch he had entered and 
thus mofle his escajK), though severely burned. The son 
lying on his back under tho dryer first noticed a roll of 
flame coming down around t he side of the dryer c^dinder, 
dropped his wrench, rolled over on his face and crawled 
out through the door, somewhat burned but not severely. 
Meanwhile the two cleaners were at the centre of dis- 
turbance. When the foreman spoke to them the Italian 
was squatting at the far ond of the dryer facing the ond 
with a coimter brush, drawing the last of the starch that 
had been swept along to that ond. The lantern was on 
the cleaned floor of the dryer at his back about 3 ft. from 
the end, and tho German was standing stooped over tho 
lantern about 5 ft. from tho end and between the lantern 
and the manhole. Just as the foreman left the manhole 
and proceeded p^t the ends of the other dryers, the 
, Italian reached nis brush up into the inclined air outlet 
to brush off some starch, and may have knocked down a 
Quantity of fine dust accumulated on the widls of the 
auot. A cloud dust fell around his knees and sj^^ead 
bade past him to the Untem. The German saw the dust 


reach the lantern, noticed the particles cnrculating round 
and round it, and then, as he put it, ** the air im round 
the lantern took fire,** the flame enveloped him and he 
started for the manhole, climbing over tne stirring arms 
as fast as he could go. The Italian’s first sif^t of the 
flame wave was as it advanced past his elbow from behiiid, 
flowing up the pipe and up around his shoulders and head. 
He describes it« velocity, by movement of his hands, as 
about 2 ft. a second. He tipped himself over backward 
regardless of the lantern and, lying on his back, Idcked 
and pulled himself head fust the length dryer 

between the arms, started out of the nmnbole head first, 
reversed, and came out feet first. Both men describe the 
atmosphere in the dryer as first a mass of flame for a 
moment, followed by smoky blackness. These two men 
wore seriously burned, the German most of all None of 
the men found any obstruction to his path (except the 
arms inside the dryer), none heard any noise or explosion 
or felt any shook or blow, none showed any signs d 
mechanical injury (other than bums). All could see and 
hear and speak perfectly, and remain^ perfectly conscious 
throughout (although of course confused and uncertain in 
their purposes and movements after they got out). A 
passer-by on the railroad track about 160 ft. away felt a 
push of air, heard a woof ’* like a big cough, and glanced 
over at the building to see tho walls and windows jumpirg 
out, the root lifted, and a 10,000 gallon water tank mm 
the comer cf the roof jumping bodily out into the lot. 
The fireman from the boiler house opposite the adjoining 
comer of the building heard a dull explorion followed by 
a crash, stepped to the door, and saw the walls down to 
within 3 ft. of the ground at the comer on which tho tank 
had stood, and sloping diagonally up to points just below 
the roof line at tho twe adjoining comers. The drver in 
which the men were burned was practically uninjured ; the 
edges of tho wooden shoes on tht stirrer wore slightly 
chaiTed, as were the edges of the chimes and the marble. 
The middle and bottom dryers of tho other two sets were 
damaged, the heads blown out, some of the iron hoops 
broken and some of the staves cracked. Part of the 
automatic sprinklers in this room let go by fusion, not 
breakage, * deluged cvcr 3 rthing. The floor of the 
second storey tell on the tops of the dryers and sustained 
the wreckage of the roof, the mass taking fire, hut being 
quickly extinguished by the sprinkler jets, most of tho 
pipes of which were not broken.* Several pipes, including 
the big air conduit, fell between the ends of the dryers 
and the door out of which the foreman passed. 

The times required for repeating the various movements 
of the men in escaping were carefully determined ; Fore- 
man, 6 — 8 seconds : son, 6 — 8 seconds ; German and 
Italian, 15 — 20 seconds. Tho wreckage was carefully 
examined. No evidence of violence was apparent until 
the connecting pipes were passed and the flame had 
reached some ohamber that enclosed a considerable volume 
well supplied with dust, c,g. the second storey room into 
which me rush of air ahead of the flame would have swept 
much dust from the pipes, or the other diyors covered 
overywhere inside with dust. The floor of the second 
storey, as indicated by markings on tho ends of the ^rders, 
appt^nred to have bcjen blown downward, the walls out 
ward, most forcibly at the top, but also with some push 
^rom the gases in the first floor room. Neither timbers 
nor bricks were shattered — only broken in falling or 
pulling apart. At no point was there any evidence of 
tho violence characteristic of the detonativo wave, which 
calculation indicates would bo about 6138 ft. per second 
or the accompanying pressure of 890 lb. per sq. in. 

A study was made of the behaviour of the specially fine 
and dry dust collected from beams and other places where 
air-levigated material might lo^e, and afterward swoially 
dried. It was burned in falling from a bundled mesh 
screen, and of course burned quietly. The velocity of 
flame propagation through such a mass could easily be 
measured vrith approximate oorreotness upward or down- 
ward, and showed little inoiement. Burned in a 2-inch 
glass tube rotated and rapidly tapped, tho flame velocity 
became constant at about 3 ft. per second, slow enough to 

* It Is peibaps opportune to. point out tbs advan^is of tcap 
w4. ^pe and inalMle flttifisi off sprittUer conneottoM. 
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be easily followed in its Dummy diycra we» 

made of several sisos and sifted starch dust ignited in 
t^m by a free flame, and the push of the flame wave 
roughly determined. In no case was it possible at or 
neai the centre of propagation to get anything approaching 
an explosion. A No. 8 du Pont detonator failed to give 
markedly different results exploded in the confined dust 
in the alisems* of gn*at quantities of admixt d air. 

Let iis w*view the facts. Two men at the centre of 
propagation suffered no meehankjal injurj . A third 
passed through the wave without Iwing knoekid down 
after it had travelled more than 20 ft. All thn-e, some 
seconds after the initiation of the wave, passed without 
olMitruction through a space* which the explosion caused 
to lie obstructed by pipe, etc. Only whi'n the flame 
passed through conduits for a distance; of 20 to 40 ft. and 
entered well dusted chambt^rs, well-confined for their siw*, 
after a lapse of 10 — 20 si conds did “ explosion ” occur. 
Nowh<*it; was tlw; shatt(*ring effect of detonation obser- 
vable, no “crack” was heard, and the only mechanical 
damage was of the “ bursting ” variety, found exerted 
only in chambers above d»*»crilK'd. The theoretical 
maximum vt*liK;ity of the starch air detonating wave, if 
it were possible to initiate it, is so low as to bi; less than 
that of CH 4 +<)g+N 5 , which can barely propagate itself, 
and gmu) out sometimes by itself and mure like that of 
CH 4 -i- 0 *+Na 4 , which bums but cannot Ik* deton»vtt*d. 
We wer^* compelled to the conclusion that, for this material 
at least, explosion in any jiropt;r 8c*nst5 was necessarily 
preceded for some distance and an easily appreciable time 
by fire consuming the product of manufacture ; that 
explosion finally suTKTVcncd only as a result of gradual 
fir<‘, accompanied by the t<miHirary restraint in some 
container of tlu' normal and gradual expansion of the 
cnndmstible products, and that explosum actually oecurrod 
only when the container walls let go and permitted the 
sudden and violent exiwinsion of theH<; combustion pn>- 
ducts. 

When the original ignition takes place in a container of 
large capacity the final effect follows quickly, and the 
Impression conveyed niav be that the dustiand air mixture 
“exploded” Iweaiise the giving way of the container 
when it expkides follows so quiekly upon the fire, but 
the fire itself is without violi'nce or detonntive “craek.” 
in long tight tunnela of large dust cajiacity it might be 
possible to er<*ate suflieient pressure Hft<*r prolimg<d 
combustion to initiate a detonativc wave but, with starch 
at least, this seems very doubtful Udh theoretically and 
from the results of practical tests. It is Ixlieveil th.at no 
so called “ starch explosion ” enn be other than the 
ultimati* explosion of containing walls that have yielded 
to the gradually though perhaps rapidly aeeunmlat.ed 
pi-esBurt; of the combustion prodiu;1s. The* same* con- 
clusion seems to b(* jusiifud (theoretically at least.) for 
many other kinds of combustible dusts. 

Discussion. 

Dr. A. A. Brkneman stated that almost every explosion 
])rt*sontrd features of jH*culiarity, some of which were 
extremely difficult to explain or understand. It was often 
nec(*ssary to reach a conclusion rathi’r as a choice of 
alternatives than as a conclusion that could be fixed upom 
with certainty. It was therefore very interesting to have 
a record of such an explosion in which practically all 
stages of the explosion wen* under direct ooservation by 
surviving witnesses, even the first initiation of the flame 
wave. As to the question whether detonation cKutld 
occur in dust explosions, he waa in some doubt, since in 
ceilain coal mini* explosions where the flame had tra- 
velled over 1000 ft., cumulative pressures and mechanical 
effects had bt't n ol>s<*rved which seemed to indicate the 
initiation of a detonativc wave. With coal, therefon*, the 
question was still open to discussion, but he was not 
pn*pan‘d to speak with regard to starch. One noticeable 
thiiig about all dust explosions was the extraordinary heat 
and oonsequrnt inflammatory effects produced by dust 
explosions as distinguished from explosions of gas mix- 
tures. Whether this was due to the more condensc'd form 
of the combustible or to the impingement of the solid 
^tiioles dnriog the act of combustion, was difficult to 


say, but it was certainly a fact very generally observ^ 
that dust explosions were much more likely to lead to 
fiit‘B than the explosions of gas. One peculiar form of 
dust, fimly divided metallic particles such as alun^um 
in flash-light powders, remained to be conside^. In 
that case tlu're could not l»e the traMmission of flame ^ 
gaseous jM*oducts evolved from the solid, so that it remaioM 
to be proved, either experimentally or by some terrible 
accident, whether the evolution of gas was nooes^ry m 
order to account for the transmi^ion of flame in dust 
explosions, or whether the transmission could take place 
from solid jiarticle to solid particle. 

Dr. L. H. Bakkeland stated that one i»OHsiblc cause for 
explosions was always to b(* considered where a powdered 
material was being handleiL vis., the friction Ix^twccn 
powder and other solids with which it might come in 
contact. Witliiii his expcriehlo one very serious explosion 
had Ik*<*i) caused by the static elt;etricity generated through 
the contact of a material flowing down a wooden chute, 
and all recurrence of the phenomena had been prevented 
by installing metallic conveying ehuti s. This point was 
well recognistd by thwe who happened to liave hail the 
experience, but he thought it should be brought to the 
attention of younger chemieal engineers undertaking the 
design of ])lant8 where such matc'rial might bt* evolved. 

Dr. W. M. Grosvknor, replying to Dr. Brentsman, said 
that one gnat differenoe between coal dust explosions and 
explosions of the usual commercial dusts lay in the fact 
that coal dust was almost invariably accompanied by 
more or less gas evolved from the seams which, though 
it might not l)c present in large enough quantity to sustain 
a detonativc* wave, would of course enormously increase 
the rate* of increment in the flame v(*locity, and prolably 
sc*rvc‘ ill many eases to initiate detonation in mixtures 
of dust and air that would be incapable of reaching a 
detonating velocity without the presents* of the gas. 
Furthermor *, in considering starch particularly it was to 
be r<*int*mlM*r('d that we were not dealing with the material 
containing 60 per cc'iit. of combustible, but to some 
extent the CgHjoOj molecule was six parts of combustible 
loaded in advance with five parts of watc^r to be evaporaWd 
before combustion temperatures could b<* reached. This 
probably accounted for the low calculated velocity of 
detonation, because it gave a low heat of combustion. 
UnqiK'stioiiably dust flames gave ov(*ry evidence of a 
heating effect out of all proiwirtion to the actual flame 
tempcratim*, but it did not seem necessary to assume any 
coiisiderabli* contact of the heated dust particles with the 
walls, nor any pciouliar action of the dust particle in 
promoting a form of Bohn combustion in the gases, 
because if the precise mechanism of the transmission of 
heat from the exploding gases to the walls, timlwrs, or 
aun'ouiiding <!ombuHtible material were considered, an 
all -sufficient difference would be apparent. When dealing 
with a mixture of combustible gases the only method of 
heat transfi*r<‘n(‘e available was convection from the thin 
skin of gas in immisliate contact with the wall, and the 
risi* in tem]wiature of the walls would necessarily be slow, 
however high the temperature of the gases, because it 
would Ik* necsessary continuously to replace by convection 
the cooled skin in order to raise the temperature of the 
wall surface. Against this action there would be the 
conductive capacity of the material constituting the 
wall, so that iKime time would be required before the 
immerliate surface of the wall could reach an inflaming 
temperature. As compared with this the dust explosion 
prosents an enormously greater rate of transfer, bf*oauw 
the heated gases were loaded with inoandescoat solid 
partieles, which, unlike the gases, were cabbie of trans- 
mtting heat at an enormous rate by radiation and t^s- 
mitting it immediately to the surface of the wall, quickly 
raising the temp(*raturo to the inflaming point before the 
slow conduction of the wall material would have appreci- 
able efft*ct. For that reason it would probably be found 
that an explosion of metallic dust once initiated would bo 
self-sustaining, because the radiating power of the dust 
particles at the front of the wave womd be sufficient to 
raise the temperature of adjoining particles just ahead 
of the wave to that point where they were quite capable 
of being inflamed with the surroimding oxygen. It was 
his reooUeotion that such explosions had occurred. 
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Comm^Ming on Dr. Biwkcland’s recommendation, Dr. 
Groivenor empluujised tlje ncoewity for oautkm a« to the 
likelihood of cxpkMrion diic to static cauce®, particulMly 
in handling di-elcctric mat-rial. In one inatanoe it had 
been found necciwary to clothe completely every part of 
the machines coming in contact with a di*electric material, 
with a sort of metal skin, and to provide means like 
brushes or fixed connections for grounding carefully all 
of these parts to the water or steam mains. 


Obituary. 

W. POPPLKWELL BLOXAM. 

w. p. Bloxam was bom in 1860, and was the son 
of Dr. William Bloxam. Ho was educated at King's 
Clollegc School, and later took the B.Sc. degrw of 
London University, Subsequently he lieoame assistant 
to his uncle, Prof. Chas. Bloxam, at King’s College. 


W. P. Bloxam’s first appointment was at the Boyal 
Naval College, Green wiob, where he was for 12 years 
demonstrator in the Chemical Laboratory. lAter, he 
undertook research work on the anti-toxins, at the 
College of Physicians and Surgeons, and in 1001, he 
was sent to the Presidency Colk^e, Madras, as Professor 
of Chemistry. From Madras, he subsequently pro- 
ooeded to the North of India to investigate the cultiva- 
tion and production of indigo at the Dalsingh Serai 
Research Laboratory. After two years thus spent, he 
returned to England and was sent by the India 
Office to continue his restArches in conjunction with 
A. G. Perkin, F.R.8., at Leeds University. After 
three years in Lcttds he returned to London, an<l was 
appointed Scientific Adviser to the Sulphate of 
Ammonia Committee. Ho died Dcot‘.mber 26, 1913, 
aged years. (W. P. Bloxam’s more important 
work on the indigo question is referred to in this J., 
1904, 746 ; 1906, 735 ; 1908, 597 ; 1909, 516 ; 1910, 
I 872.) 


Journal and Patent Literature. 


Frank.. E«,.. 8outh.n.pton BnlKHn*., Ch.nc.ry 1...... 

London, W.C. 

Fr^^"r 0 B “‘L*b‘« Wlo«T IMS to 1M7 Belln et Cla.. M, Kue Franca Boumeoii, 

French. . patents from 1908 to date, L’lmprinierle Nationnle. 87, Euo Vieille du lemple, Parli. 

Osfman.— 1 mark each with full particulars) to Kaiserllch Patentamt, Berlin, Germany. 


L— GENERAL PLANT ; MACHINERY. 

Patents. 


1)0 formed wholly of this material, a tliickiiesH of 3 cm. 
iMMiig used. The material provides a smm)th surface 
which does not contaminate the salt or cause it to “ burn.” 

■ — A. T. L. 


Superheatintj Mann. P. St. C. Kirke and Boiiccourt 
Surface Comlnislion, Ltd., lx)ndon. Eng. Pat. 25,054, 
Nov. 1, 1912. 

Steam generated by boilers such as doscribcul in Eng. Pate. 
4362, 11,86,'), and 17,660 of 1910, 2404 of 1911, and 5936 
of 1912 (this ,1., 1911, 406, 731 ; 1912, 110) which utilise 
the intense combustion of a mixturo of fuel and air in 
conta<;t with incandescent porous refractory material as 
described in Eng. Pats. 25,808 and 29,430 of 1909 (this .1., 
1910, 1448), IS .su|H)rheated by passing it through U-tulK)s 
or the cqinvah'nt introduced into the end portions of the 
boiler tubes. — H. H. 

Kvaporafin^ iKpiids ; Rotary dryara for . H. B. P. 

Humphries and J. B. Donald, London. Eng. Pat. 
28,902, Dec. 16, 1912. 

The liquid (tanning extracts, milk, calcium acetate 
solution, etc.) is led to the inner surface of a hollow steam- 
jacketed drum which rotato.s about a horizontal axis 
and is open at the ends. A flange at each end of the 
drum retains the liquid. The solid residue is continuouslv 
removed by a scraper and conveyor which passes through 
one of the open ends. The drum may be enclo.'-ed in a 
casing for vacuum working. — A. T, L. 


Concentration, cvajwratuni and inrincralion of liquids 
Much OM soda lycM, residual liguors and other aolutwns, 

Furnace for tfu’ continuous . F. Wolesk^ and R. 

Volesk^. Fr. Pat. 460,669, July 21, 1913. Under 
Int. (5onv., Aug. 14, 1912. 


The ap])aratuH consists of a tower at the w^es of the 
base of which are suitable furnaces from which the hot 
gases pass upwards. At the top of the tower is a pan 
evai)orator open above and having passages for the gas 
around and through it. Below are placed a Mories 
of Huporposod annular pans with radial extonsiom 
projecting inwards so that the gases pass upwards 
between the outside of the annulus an<l the tower ana 
also up through the quadrant-8hai)od spaces between 
the radial extensions. Below each annular pan w a 
bridge or grating of refractory bricks or metal bars, 
' crossed at right angles. The liquor from the pans oyer- 
flows on to these gratings and is further concentratea. 
The liquid is fed into the top pan, and after undergoing 
a preliminary concentration there, flows into a \mrUcal 
pipe which passes down outside of the tower and from 
wluch it flows by valve-controlled branches which pass 
through the tower to the centre of each 


Evaporating pans or surfaces for brine and the like. R. 
Stein, Hanover, Germany. Eng. Pat, 9670, April 23, 
1913. 

Salt pans are coated with a layer 2 to 3 cm. thick of 
Fama ” asbestos composition, which is composed of 
ihagnesiie, magnesium chloride, asbestos fibre, and 
snMtanoas such as talc or infusorial earth. This material 
is applied in the form of a paste and may bo reinforced 
by embedding iu it metal wire or gauze. The pans may 


taiccation of liquids and other anolofljws ,* 

Process and apparatus for 

Pat. 460,992, July 31, 1913, Under Int. Conv., May 6, 
Juno 10 and 20, 1913. 

E£B liauid is projected by a current of compressed air m a 
irizontal dirocUon and in a very fine state of 
to a chamber so that each particle of 
maiiu Boparato and foUowB the path of ite trajectory 
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to the bottom of the chamber. Jct« of air or other drying 
medium are delivered both above and below the Mtream 
sd atomiKod pari idee either at an angle to or parallel with 
the atroam, ho that each particle remains Rurroundod by 
the drying medium during the whole time of its fall and 
iH thuH very rapidly converted into a dry powder at a 
low temimrature, below 40* C. The dried powder is 
removed by a travelling bolt placed a «hort distance above 
the floor of the chammr. The uutletH for the mobture- 
laden air are in the side of the chamber below the bolt. 
During the proccHH the particloH may bo subjected to the 
action of ultra-violet rays or treated in other ways to effect 
sterilisation or chemical change. — W. H. C. 

Evaporaiion and mtu^.iUralum of aolulionfi and effecting 

chemical reaciiona ; Apparatus for . G. A. KrauFO. 

Pr. Pat. 400,806, July 30, 1013. Under Int. (^onv., 
July 31, 1012. 

Thk liquid in fed into the voHhol, A, through the atomber, 
E, K, an<l iw evaporated by a current of hot air or other 
Huitahle medium which onlerH through the lower ring 



of oriticos, T), aiid b diNoharged through the uf>|M)r ring 
of orificc'i, (i. The concentrated liquid collectR m the 
conical Isittom, H, and in dbehargod, — W. H. C. 


Inflammable liquids Method of and apparatus for conv^ng 

by means of a neutral liquid. B. E. D. Kilbnm, 

London. From Martini und Hiineke Maschinonbau- 
Akt..ao4., Berlin. Eng. Pat. 22,400, Oct. 4, 1W3. 
PieraoL, etc., is dbehargod from a tank by the admission 
thereto of water or other neutral liquid from an ^wr 
tank connected by a siphon with the petrol^ tank, j^e 
petrol supply pipe is surrounded by a safety jacket which 
is connected with the uppermost point of the siphon, 
so that in the event of breakage, air would be admitted 
to the siphon and further dbeharge of petrol prevented. 
The petrol dbeharge cock is connected with a three-way 
cock on the siphon, controlling a by-pass opening to the 
atmosphere, hO that when the dbeharge cock is closed, 
the water at the bottom of the petrol tank b subjected 
to atmospheric pressure only. — H. H. 

Storage or conveyance of [inflammable\ liquids. Martini 
und Hiineke Maschinenbau-Akt.-Ges., Berlin. Eng. 
Pat. 22,616, Oct. 6, 191.3. Under Int. Conv., Oct. 6, 
1912. 

In convoying an inflammable liqttid under pressure through 
a pipe line, it is necessary to prevent the outflow of liquid 
in the event of the breakage of the pipe. The liquid 
b forced through the pipe by admitting water to the 
slorage tank. The pipe b jacketed and the water flows 
through the whole length of the jacket before entering 
the tank. In the event of breakage, the supjdy of water 
is thus stopped. The water b led to the storage tank- by 
a branch from the hikhest point of the jacket, so that 
after breakage there is no temporary flow duo to hydro- 
static pressure. — A. T. 1^ 

Vacuum-dryers ; Method of feeding material to or from . 

F. J. Stokes, Philadelphia, Pa. U.S. Pat. 1,080,602, 
Doc. 9, 1913. 

Thk material is caused to pack against the inlet and outlet 
valve.s so as to form a seal when the valve b opened. 

—W. H. C. 

Dryer ; Rolarif . L. F. Griswold and C. B. Smith, 

Glevoland, Ohio. U.S. Pat. 1,080,629, Dec. 9, 1913. 
The material is fed from a shoot by means of a screw- 
conveyor through an eccentrically disiwsed hollow trunnion 
into a cyliiulcr which is rotated oocentrically and obliquely 
within an outer chamber. Heated gaFos from a furnace 
are discharged into the front end of the chamW from 
below and pass along and enter the lower end of the 
rotating cylinder through a second eccentric hollow 
trumiion and are withdrawn by a fan through a branch 
on the feed shoot. The dried material b dbcharged into 
a receptacle at the lower rear end of the outer chamber. 

--W. H. C. 


GerUrifugal machines. Sir T. Wright-son, J. M. Kingqubt, 
and Head, Wrightson and (b., Ltd., Thomaby-on-TtHw. 
Eng. Pat. 6270, March 13, 1913. 

Thk material is slowly introduced into a concave vessel 
or trough having its concavity directed towards an axb 
about which it is rcvolv<id, the axes or longer edges* 
of the trough or troughs being parallel to the axis of 
rotation. Ine material is led into the troughs through 
a stationary axial pipe connected to a nuroW of radial 
pi(ios, and it enters either the top or bottom ends of the 
troughs. Within each trough works a slowly revolving 
scraper. When in operation t he separated liquid overflows 
at the end of the trough opiK^site t-o the supply pipe, the 
edge of the end iwkrtition Iniiug somewhat Ix'lowthe general 
level of the edges «>f the trough, and is thrown bv centri- 
fugal force into an annular collecting channel. The separ- 
ated solids are forced by the soraiwrs over the longer edges 
of the troughs and discharged by (5entrifugal force into 
a surrounding easing. In a modified form, the troughs 
are formed by an endless l)elt of porous material passing 
round rollers, the liquid in this ce^o passing through the 
belt and the solid being dbcharged as soon as it is brought 
by the movement of the bolt to tho side remote from the 
axis of rotation. — H. H. 


Dryer ; Centrifugal -. J. V. Kranobiel, Williamsville, 

N.Y. U.S. Pat. 1,080,700, Doc. 9, 1913. 

A FLEXIBLE strip of material is wound upon a vertical 
shaft and the articles to be dried are placed between the 
folds of the material. Moans are provided for preventing 
the strip from unwinding, and the whole is rotated, the 
centrifugal force serving to drive the moistiBre out of the 
articles.— W. H. C. 

Nodulising fnaterials ; Mechanism for . L. P. Ross, 

Standbh, N.Y., Assignor to Northern Iron Co. U.S. 
Pat. 1,081,063, Doc. 9, 1913. 

An inclined rotary furnace is fitted with separable sections 
provided w'ith commimicating water passages. The ends 
of different sections communicate through hollow rinm 
fixed to tho furnace, and water is supplied to the movable 
rings from stationary hollow rings within which the 
movable rings revolve. — T. St. 

Smoke-separator. C. F. Holmes, Assignor to J. Friebb, 
Beaumont, Tex. U.S. Pat. 1,081,116, Dec. 0, 1913. 
The smoke and gaf os from the apparatus are drawn 
through a flume % a suction fan situated at the end 
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Mmoto irom ^ AppaiAtnm uA m diiolMurgad imdtt 
waiter in a precii»taliiig tank. Water i« deltv^Bd in Jets 
into tlie latter, wkoee contente can be diaohaiw^ tbrouc^ 
a vaHe at the bottom into a eettling tank. The flame is 
provided with a seriee of oonneeted cooling ooUa arranged 
vertically and transversely, water beira supplied to the 
coils at the outlet end of the flume. 7^ bottom of the 




B. A. B. Chenard, Oognao« AaiA 
Bng. Bat. 15,dfl5, July 7, 1912. AddiSw to 
Pat. 10,783 of 1918, dated May T, 1912, * /f 

Su Addition of July 8, 1912, to Fr. Pat. 443,499 of 1912 1 
tlihU.. 1913, 184.-.T. P. B. 


flume is provided with openings, and transverse, inclined, 
deflecting plates, and unden^th 4re arranged soot- 
receiving receptacles. — ^T. Sr. 


S^Mtrating tutpended tolidt jrom Kquidt ; Proem and 

apparatus for . A. Jarraud. Fr. Pat. 460,170, 

July 9, 1913. 


iSeparotiag liquids from tparakd oolido ; Proem of 

recovering F. I. du Pont, Assignor to B. I. du 

Pont de Nemours Powder Co„ Wilmington. U.S. Pat, 
1,081,949, Dec. 23, 1913, 

See Eng. Pat. 17,602, of 1910 ; this J., 1911, 1037.— T.F.B, 


The mixture is placed in a series of filter vats in a chamber. 
Herteian waves are caused to pass through the liquid 
from a set of wires stretched across the upper part of the 
chamber over the vats to a second set of wires stretched 
across the chamber below the vats and at the same time 
the chamber is cooled, whereby, it is stated, the finely 
divided solid particles become agglomerated so that 
they can subsequently be easily filtered off. — W. H. C. 


Smoke from furnaces and the like ; Apparalus for the (fwrt- 
menf of — W. L. Thomas, wneatley. Assignor to 
The Smoke Eliminator Synd., Ltd., Lon^. U.S. Pat. 
1,0824146, Dec. 23, 1913. 

See Eng. Pat. 28,976 of 1910 ; this J., 1912, 216.— T. F.B. 


Saturation, absorption, purification, decomposition and 

synthesis ; Physico-chemicai apparatus for . P. L. J. 

Miguet. Fr. Pat. 460,877, Oct. 16, 1912. 

A OABiMO, a, has an inlet tube, b, through which the ga« 
or air enters under pressure and escapes through the 
nozeles, e. The gas or air pafsises up the tubes, d, which 
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act as air Bfts, carrying the liquid with it, and the mixture 
returns downwards through the annular channels, /, 
which are packed with suitable materials. The gas 
finally escapw through the tube, y. — ^W. H. C. 

Sedating mixed liquefied gases ; Process of*—, A. C. 

Morrison, Chioago. Eng. Pat. 29,383, Deo. 20, 1912. 
8BsU.&Pat.l,066,043ofl913; this J., 1918, T.F.B. 

Prmctiomd distiOation. M. A. Rosanofl, Woeoester, Mms., 
D.aA. Am. Pat 9664, April 23, 1912. Under Ut, 
Cenv., A^29, 1911. 

BBi A.Pat4MJM4bf 1912; this J., 1912, 1010.-^T.F.B. 


nA.-FUEL; GAS; MINERAL ODUS AMD 
WAXES* 

Dunn pulverised cod burner; The . G. A. Roush. 

MetaUL and (%em. Eng., 1914, 12, 19 — 20. 

This burner was devised especially to ensure uniform 
feed of the powdered coal. Essentially it oonsistB of a feed 
pipe through which the coal is conveyed from the storage 
Din, by means of a feed screw, to a perforated plate ; 
the perforations in the plate and the rate of feed are so 
adjusted that the coal just reaches the end of the per- 
forated plate. Immediately below this plate is tlm 
usual air nozzle. The mixture of coal dust and air is 
ignited by the heat radiated from the furnace walls, 
^en used for firing coment kilns, only about two-thirds 
of the air, necessary for combustion, is supplied at the 
nozzle itself, the remainder being provided nearer the 
kiln from a pipe which passes through the hot clinker. 
The substitution of these burners for oil burners is said 
to havo resulted in a saving of about 76 per cent, of the 
cost of fuel for calcining, whilst the capaoi^ of the kiln 
was increased by about 26 per cent. — ^T. F. B. 


Qas retorts; The corrosion of . Times Eng. Suppl., 

Jan. 7, 1914, 2. (See also Zinok, this J., 1913, 1000.) 
Cabevul observations of the extent of corrosion are 
being made with the retorts in use at the Nochells gas- 
works of the Birmingham Corporation. Although most 
of the corrosion of the fireclay material of the retorts 
may be due to the presence of sodium chloride, it is the 
total soluble salts, and not necessarily the ohlorides alone, 
which are responsible for the damage. Furthermore the 
simple presence of chlorides is not a true indication of 
the possible corrosive effect of the coal on the retorts. 
A number of coal analyses showed that the proportion 
of chlorides present might differ by over 100 per cent, ; 
this may be due to imperfect washing of the ec^ at the 
collieries, or to the same washing water being used over 
and over again and gradually burning more and more 
concentrated In soluble salts. Not only so for ae the 
fireclay material is concerned is the {wesenoe of excessive 
quantities of chlorides undesirable, wit reomit experience 
with intermittent vertical retorfo has shown that ** intohiitto 
up ” in the hydrauUo main may be pertly attributed to the 
same compounds. An examinrtion of the pitch so formed 
showed that the chief binding material was ammonium 
chloride. Arrangements were aooordiiigly ^e to run 
both hot wAter and tar through the hydrauUo n^, m 


former up the ohlMi^ before they come 

mtaet with ) 
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recover the ammonia of coal to a large extent as chloride 
instead of as sulphate, which at present is the common 
practice. In view of the relative values of the two 
substances, the recovery of ammonium chloride should 
bo a profitable process, for the present prices are from 
£27 to £44 per ton, according to quality, whereas sulphate 
fluctuates in the neighbourbood of £13. As regards the 
chloride water drawn off from the hydraulic main, how- 
ever, it is a Question whether the removal of the various 
impurities, sulphocyanide, and traces of iron, and finally 
concentration and crystallization, might not be too costly. 

Naphthalene problem ; The in America. J. Gas 

Lighting, 1913, 124, 960—962. 

A Committee of the American Oas Institute submitted 
a number of que.stions to gas companies using all the 
different methods of making coal-gas, and obtained full 
replies in nine oases. The crude gas from vertical retorts 
and from chamljor ovens contained comparatively little 
na))hthaleno. The tar from vortical retorts was prac- 
tically free from naphthalene, the quantity present in the 
tar from chamlwr ovens was U)w, and in the tar from 
inclined and horizontal retorts, high. 'Fho ])rodu<;ti<m of 
naphthalene was increased by usinu light charges. Water- 
gas tar was used for (extracting nafdithalciui in all cases, 
the quantity varying from 0*06 to 0-26 galls, per KKK) cb. ft. 
of gas. Wator-gas tar itself was liable to ronfain much 
naphthalene if tlio Huperheate»r had l>oen operated above 
1380® F. (749® G.). In one case, the purified gas contained 
an average of 282 grains of naphthalene |)er 10(K) cb. ft. 
without causing trouble in the distributing system. 
Stoppages were often cleared by the iwe of steam and 
gasoline, but a copious stream of Ixiiling water or a heavy 
oil such as crude oil was preferable. It is suggi^sted that 
in laying-out now plant, chamber ovens, vertical retorts, 
or l<>ng horizontal retorts should bo adopted, the gas 
should be thoroughly cooled at the works, ami cataract 
washor-coolors and a simple naphthaUme washer should 
bo used. When coal-gas is distributed alone and is not 
enriched, a cooling plant located at the outlet of the works, 
80 that there is no further cooling in the mains, is suggested, 
in order to prevent crystallisation of naphthalene follow- 
ing upon the condonsation of water from the gas. — A. T. L. 

Oil fuel : The future of . B. Redwood. J. Roy. 

Soc. Arts, 1913, 62, 103—116. 

The world's output of petroleum has increased from 
22,000,000 metric tons in 1901, to 46,600,000 metric tons 
in 1911, or from 2-8 to 4*3 per cent, of the world’s output 
of coal. The principal sources of petroleum are shown 
in the following table : — 



Percentage of total output. 

1910. 

1011. 

1012. 

United States 

«8*52 

08-30 

03-2r» 

BuMla 

21-82 

10-45 

19-37 

Mexico 

l-Ol 

4-08 

4-71 

Rumania 

8-07 

8-82 

3-70 

Dutch Kast Indies 

8-26 

3-50 

3-00 

Galicia 

4-00 

8-16 

2-43 

India 

1-84 

1-83 

2-03 

Other countries 

1 1-48 

1-42 

1-42 


The demand is increasing more rapidly than the supply 
and the course of future developments depends upon the 
extent to which sujpplios eau be increased, and also upon 
the manner in which the oil is used. The supply from 
Russia is likely to increase in 1914, and there are large 
areas still unoeveloi>ed. The supply from Mexico will 
become much more important, but it mi^ lie entirely 
absorbed by the increasing demand in the United States. 
There has been a very great increase in production in 
California, and this State is being rapidly transformed 
from an agricultural to a manufacturing country Increased 
roppUes may also be expected from the Dutch jSast Indies, 
Roumania, Peru, Alberta, Persia and Trinidad. Oil 
fuel is at present used as motor spirit, in place of coal 
for raising steam, and in Diesel and semi-Diesel engines. 


The increasing demand is most marked in the we of 
motor spirit, and methods of increasing the yield of 
petrol, of obtaining motor spirit from coal-tar and from 
shale oil, and the use of alcohol in place of petrol are 
discussed (compare this J., 1913, 819). The coMump- 
tion of petroleum for naval purposes is rapidly increas- 
ii^, the oil being used both for raising steam and for 
driving Diesel engines. All new warships for the U.8. 
Navy are designed for oil-fuel, and an area of about 
100 sq. m. of oil-bearing lands in California has been set 
aside as a roper ve supply. Largo quantities of oil-fuel 
are used on locomotives on the Russian State Railways, 
and the advantages are such that oil would be largely 
used in this country if adequate supplies could be obtained 
at a moderate price. In view of tno limited supplies, the 
principal development in the near future, apart from 
naval requirements, will be-in the use of Diesel and semi- 
Diesel engines, since the high thermal efficiency of these 
engines makes it profitable to use oil fuel at a price which 
would ho prohibitive for steam raising. If the market 
value of oil fuel becomes established on this basis, it will 
not bo possible to use oil largely in place of coal for raising 
steam. — A. T. L. 

Mineral oih ; The C4)n8tituents of high-boiling . J. 

Marcimson. Mitt. Kgl. Materialpriif., 1913, j(l, 301 — 

318. 

The author endoavours to answer by a process of elimin- 
ation the question — which of the constituents of a mineral 
oil is rcspousible for the, lubricating |)ower. It is known 
already that the removal of cyclic and alicyclic un- 
Haturat(Ml hydrocarbons by the formolite reaction increases 
the fluidity (this J., 1911, 842 and 1913, 689). The 
olefines hardly come into consideration as they arc present 
in very small amoutits in high- boiling oils ; the best 
machine oils show always a low iodine value. Of the 
saturated hydrocarbons, which react neither with form- 
aldehyde nor with io<lino (paraffins and naphthenes), 
the paraffins may bo eliminated as their fluidity and 
lubricating value is knovm to bo low compared with the 
simplest naphthene. (The addition of solid paraffin to 
an oil lowers its value considerably.) The simple naph- 
thenes occur mainly in the fractions below 300° C). in 
]X(troleum distillation, also a consideration of the elemen- 
tary analysis of good machine oils, after removal of the 
bulk of the unsaturatod bodies by the formolite reaction, 
shows that the residue must consist mainly of poly- 
naphthonos. The high-boiling fractions of potroleum 
show a molecular weight of 300 to 400, and 350 corresponds 
to a polynaphthene containing 26 atoms of carbon. Such 
hydrocarbons must be the main cause of the lubricating 
power of a high-boiling oil. A similar process of elimin- 
ation brings the atithor to the conclusion that the optical 
activity also of the high-boiling oils is due to the poly- 
iiaphthones. — J. B. 

Petroleum oil and mineral wax ; Analysis of . H. 

Kantorowioz. Chem.-Zoit., 1913, 87, 1394 — 1396; 

1438—1441; 1866—1667; 1694—1696. 

Determination of asphaltum in mineral oil — Asphaltum is 
insoluble in boiling ethyl acetate, whereas potroleum oil, 
paraffin wax and ceresin are readily soluble. Five grms. 
of the oil are boiled with reflux condenser for 16 
minutes with 220 c.c. of ethyl acetate, the liquid filtered 
hot, and the residue boiled with Buccersive portions 
(20 C.C.) of the solvent, until the washings (about 300 c.c.) 
are colourless. The residue of asphaltum is then dissolved 
in hot benzene, the solution eva^rated in a weighed 
glass basin, and the residue weigned. The results are 
lower than those obtained by the alcohol-ether method, 
since the residue in that oa^e consists of a mixture of 
asphaltum and ceresin. The amount of asphaltum 
insoluble in petroleum benzine ought also to be determined. 
As a rule American cylinder oils contain asphaltum insol- 
uble in ethyl acetate, but not in benzine, whibt other oils 
i^g. Roumanian, Russian) yield a large residue with benzine, 
but little with ethyl acetate. Iktermination of ceresin 
and paraffin imu?.— P araffin wax may be separated from 
petroleum oil, without preliminary (&tillatioa, by means 
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>1 propyl aoeUte at a low tomperature, the oil remaining 
n solution at — 20® C. Five gnns. of the petroleum 
esidue (freed from petroleum spirit and light oils) are 
>oiled for 15 mins, under a reflux condenser with 40 
imes the volume of ethyl acetate, and the asphaltom 
eparated as described above, the filter beir^ extrarted 
irith the solvent in Lehmann’s apparatus. The filtrate, 
ixtraot and washings are evaporated, the last traces of 
»thyl acetate removed in a current of air, and the residue 
lisBolved in 40 c.c. of boiling propyl acetate. The solution 
B cooled to — ^20® C., filtered at — 20® C. in Holde’s appara- 
tus and the residue washed with 80 c.c, of the solvent 
kt the same temperature, after which it is dissolved 
n hot benzene, the solution evaporated, and the residue 
>f paraffin wax and ceresin heated until constant in 
freight. With the exception of a trace of colouring 
natter it is pure. The results arc invariably higher than 
hose given by the alcohnl-othoi method after distillation, 
he difference (loss on distillation) l^ing about 1'4 per 
lent. Differentiation of natural and artificial vaseline . — 
*lrtificial vaseline, prepared by mixing ceresin with vaseline 
►il, yields on treatment with propyl acetate a hard para^ 
frax, which when refwatodly washed with boiling alcohol, 
)eoomeH hanier, quite solid and colourle.^, through the 
omoval of waxes of lower m. pt. Natural vaseline, 
lowovor, loaves a yellow residue, from which boiling 
blcohol dissolves a yolid white wax, leaving a viscid yellow 
ubstanco molting below 0® (^. Examination ofbihtmen . — 
ioparation of asphaltum by treating the bitumen with a 
nixture of benzene and petroleum benzine is incomplete, 
»ut quantitative results may be obtained by extracting the 
ample for several days with ethyl acetate. This dis- 
olvcs the oil and resinous cnnstitinmts, and on extracting 
he residue with l)enzenc, hard asphaltum is dissolved and 
norganic coi^stituents are left. For example, 62 per cent, 
if hard asphaltum was thus separated from a natural 
.sphaltum, whilst, a fjetroleum pitch yielded 20 per cent. 
Examination of ceresin and ozokerite . — For the ])reci])itation 
f ceresin 1 grm, of the sample is dissolved (beneath a 
eflux condenser) in 100 c.c. of boiling propyl acetate, 
,nd the solution cooled to ,*10° ( 3 . and kept at that tom- 
»erature for 10 mins., after which the mass is rapidly 
iltored and pressed with a spatula. The residue is dis- 
olved in boiling benzene, the solution evaporated, and 
ho residue of ceresin dried for 10 minutes at 106® C., 
roighod and its ra. pt. determined (capillary tube method). 
?he m. pt. of the dissolved paraffin wax is also determined 
fter drying for 10 mins, at 106° C. Crude ozokerite is 
reed from asphaltum by extraction with ethyl acetate 
1 Lehmann’s apparatus, the extract evaporated, and the 
eresin determined in the residue by treatment with 
Topyl acetate as described. Oxidisahxlity of mineral oils. 
-The usual tests as t<i the formation of tar, resinification, 
to., are made in comparison with the determination of the 
ecrease in weight on heating, and determination of the 
iphaltum both by the petroleum benzine and ethyl acetate 
lethods. The 1 )8 h in weight is conveniently determined 
i a closed apparatus with an outer ohambor in which a 
utable liquid may heated, whilst a weighed quantity of 
bo oil (50 to 00 grms.) is placed in a glass dish in an inner 
uamber, with an inlet and outlet for a current of air or 
lert gas. For testing machine oils the sample is heated for 
hours at 218® C. and for 8| hours at 133® to 136® C., whilst 
blinder oils are heated for 8 hours at 218® C. The lower 
imperature is obtained by charging the outer chamber 
ith xylene or a suitable petroleum fraction, whilst 
sphthalene is suitable for obtaining the higher tem- 
»rature. — C. A. M. 

aphthenic acids and sodium naplUhenate. J. Bavidsohn. 

Z. angew. Chom., 1914, 27, 2~4. 

HK mean molecular weight of naphthenic acids is almost 
le same as t^t of the fatty acids of oocoanut oil mid 
um-kernel oil. ^ Like the latter acids, a portion of 
t|mwenio acids is volatile in steam ; the acids so volati- 
le have a mean moL wt. of 213'7, corresponding to an 
ud value of 262. ^Compared with other sodium soaps, 
looanut and palm-hemel oil soaps require large quantities 
salt for their separatSon from solutions; the s(m^ 
•p from naphthenic MtSd Mquires even more ealt, 


comparative figures being: oocoanut oil soap, 13-lt 
palm-kemol oil soap, 10*9; naphthenio acid soap, 20-9, 
Sodium naphthenate also re>embles ooaooanut and 
palm-kernel oil soaps in its high lathering power and its 
low hy^olytio dissociation; these proporties would 
indicate its suitability for many purp 08 e.s, especially in t)^ 
textile industry, such as for sulf ooiling, whore a soap 
with a mild action is required. — ^T. F. B, 

Use of pulverised coal in metallurgical furnaces. Lord. 
See X. 

Patbkts. 

Screening or grading and conveying coal^ coke, and other 

maiertals ; Method of and means for , R, S. Benson, 

Middleton St. George, Durham, and Head, Wrightson 
and Co., Ltd., Thornaby-on-Tees, Yorks. Eng. Pat. 
28,116, Doc. 6, 1912. 

Tub material is fed on to a perforated tray hinged at the 
discharge end to a conveyor trough reciprocating beneath 
it, and connected at the supply end with the trough by a 
bell crank lover adapted to impart a vertically reciproca- 
ting movement in addition to the horizontal one. Or, 
the trough may bo jierforatod and arranged above the tray, 
which in this case is attached by bell crank levers at both 
ends ; the smaller piecies fall through on to the tray where 
they arc subjected to a further screening action. — H. H. 

Coal ivashing plant. R. Thomson, Hamilton, Lanark- 
shire. Eng. Pat. 4461, Feb. 21, 1913. 

The sediment from coal-washing liquors is removed from 
the settling tank by means of dredger buckets while the 
liquid is pumped on to a filter bed having a vacuum 
chamber beneath. The invention is analogous to that 
described in Eng. Pat. 28,648 of 1911 (this J., 1912, 1114). 

— H. H. 

Briquette fuel; Artificial . E. Eaton, London. 

Eng. Pat. 7643, April 1, 1913. 

Briquettes made according to Eng. Pat. 6981 of 1912 
(this J., 1913, 187) are formed from tne following mixture, 
viz. : 60 lb. of ground chalk damped with 3 lb. of crude 
oil or petroleum, 30 lb. of small coal or ground peat or coke, 
and 10 lb. of solidified tar. — H. H. 


Briquettes; Manufacture of from coke dust, alone 

or mixed with wood waste. J. Alexander. Fr. Pat. 
461,065, Aug. 2, 1013. 

To ensure the removal of all air from the pores of the 
coke, a very fluid tar is med as binder, and the moss is 
briquetted under a pressure of 100 atmospheres. A 
suitable material is the tar obtained in making gas from 
oil, and the soot deposited in the oil-gas retorts and in the 
pipes may bo added with the tar. The absence of air 
from the pores of the bricmeitos enables them to burn 
without disintegration. — A, T. L. 


Coke oven heated by blasUfumace gas or producer gas; 

Regenerative Soc. G4j .6rale de Fours k Coke, 

Sysldmes Lecoeq. Fr. Pat. 460,399, July 16, 1913. 

Under Int. Conv., Sept. 4, 1912. 

Ik order to ensure the distribution of air and gas in a 
simple manner, and to permit of the independent control 
of air and ga^^ to each combustion chamber, four sole 
flues arrarged beneath each oven chamber are connected 
in pairs with the regenerator o that two fonre for air 
and two for ga^*, whilht the four flue^ beneath the adjacent 
oven chamber serve for the pa ^age of Ihe combustion 
products. The regenerators are arratiged bei\ea1h the 
oven in the manner described in Fr. Pal. 457,674 (this J., 
1913, 1000), a^emate regenerators »:ervtng for air and gas. 
Bach regenerator is connected by one oo^uit with two of 
the soto fluet^, and separate tfampers are provicled lor 
regulating the, openings from this conduit to each of Hia 
sole fl^oB.-"”A. T. Ii. 
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tJia. SI, 1014. 


[VefUcdl retort] oven for production of gas and coke, B. 
Koppen. VT. Pat. 460,617, July 18, 1913. Under 
Int. Conv., July 30, 1012 and June 18, 1913. 

The Tortioal retortn are surrounded by horizontal 
heating flues, and horizontal regenerators are arranged at 
opposite sides of the group of retorts, or. in another 
oonsiniction, all at one side. The heating ga^ee enter 
and leave the horizontal flues by way of chambers extend- 
ing through the whole height of the oven, and horiaontal 
dampers are provided so that the regenerators may be 
divided into separate superposed compartments wluoh 
are regulated independently in order to obtain the desired 
zones of different temperatures. — A. T. L. 

Combustible gas from liquid fuel ; Qeneraiion of . 

C. D. McCourt, Streatham Common, Surrey, and 
Radiant-Heating, Ltd., London. In part from C. E. 
Luoke, New York. Eng. Pate. 19,909, Aug. 31, 1912, 
and 6005, Feb. 27, 1913. 

A 8PBAT of liquid fuel is introduced into a chamber con- 
taining a mass of refractory material whore it commingles 
with Eighly heated inert/ gases flowing from a furnace 
burning a mixture of fuel and air or oxygon in the pro> 
portions for complete combustion as described in Eng. rat. 
^,430 of 1909 (this J., 1910, 1448). The combustion of 
the fuel for supping the hot gases may take place either 
in the same chamboi* as that in which the fuel is vapcMrised, 
or separate intercommunicating chambers in close proximity 
to one another may be employed. The fuel spray may 
come into contact with the hot ^es and be p^ially 
vaporised and decomposed thereby before entering the 
mass of porous material. — H. H. 

Qas producers, A. Franks and G. Sanders, Dagenham, 
Essex. Eng. Pat. 28,036, Dec. 16, 1912. 

Thb fuel is distributed towards the walls of the producer 
by a cone centrally situated beneath the hopper, and the 
gases are drawn off from the hollow space which forms 
m the body of fuel beneath the. cone. The steam and 
air enter through annular grate bars completely sur- 
rounding the lower portion of the producer, so that com- 
bustion occurs uniformly from the lower circumfeience 
up tlurough the central portions of the fuel, while a ring of 
unbumt fuel surrounds the burning mass in the middle 
and uppr sections of the producer. The producer is omn 
at the bottom, the contents being supported by the ashes 
resting upon the floor of the water-seal. — H. H. 

Oil fired furnaces and oil-gas producers. W. M. and M. M. 
Burdon, Bellshill, Lanarkshire. Eng. Pat. 1767, 
Jan. 22, 1913. 

The invention is a development of that described in Eng. 
Pate. 27,348 and 29.622 of 1910, and 14,657 of 1911, and 
consists in heatup furnaces, etc., by causing air in a state 
of gyration to mix with heated oil and then flow through 
a hinted vaporising retort direct into the furnace or 
chamber to be heat^. The gyrating air impinges against 
a jet of oil at the outer end of the vaporising retort so as to 
produce a spray which is carried forward in a spiral path 
through the retort. A iportion of the waste gases from 
the furnace, etc., is utilised for heating the oil and the 
retort. — H. H. 


Qas producer for raw fuels. E. Ragot and P, P. Hervotte. 

Fr. Pat. 461,081, Aug. 4, 1913. 

A vxwnoAL metal retort, open at its upper, wider end, is 
arranged in the lower part of the producer chamber, and 
is connected at its lower end with a horizontal cylindrieal 
gas outlet chamber beneath the hearth of the producer. 
Mr is admitted at the bottom of the fuel column in the 
producer, and producer ^ is made by the upward passage 
of the air through the tuel in the annular space around 
the retort. The fresh fuel above the level of the of 
the retort ia partially coked, and thst portion ol the 
Auel which oesoends through the retort is coked 
«ompIelely.<— A. T. L. 


Oas producers. S. F. Home, Dublin. Eng. Pat. I783» 
Jan. 22, 1913. 

The producer is rectangular in form and has two walls, 
passing through it from side to side. The air is introduced 
mto vaporising chambers, g, formed between the walls, e,. 



and the outer casing, and passes first in a vertical, then in 
a horizontal, and finally in a downward direction through 
the central portion of the fuel. The tar, etc., evolved from 
the upper portion of the fuel is led back into the com- 
bustion zone through pipes, r, containing injectors, e,. 
for acclerating the flow, tnese Iwing operated by exhaust 
engine-gases or the like. The ashes pass from the deflector,, 
k, into a liquid seal chamber, while the gas generated is 
drawn off tlurough an outlet, m. The apparatus is in- 
tended more particularly for use with bituminous fuels,, 
peat, sawdust, waste wood or other fuels giving large 
quantities of hydrocarbon gases. — H. H. 

Oas ; Method and apparatus for washing and cooling' 

. E. F. Lloyd, Detroit, Mich. U.S. Pat. 1,081,466,. 

Dec. 16, 1913. 

The gas and the washing li<|[uor, which is at a lower 
temperature, pass in opposite directions through a scrubber 
provided with suitable baffles for removing the impurities 
from the gas, the liquor from the bottom of the scrubber 
being separated from the solid impurities and passed 
together with and in the same direction as the washed 
gas through a cooler. — A. T. L. 

Mineral oils and similar productr; Process and awMraHusr 

for the distillation of w K. Kubierschky. Pat, 

460,166, July 8, 1913. 

In distilling crude oil by the mtroduotion of superheated 
steam, any steam not condensed with the oil vi^itn being: 
returned to the superheater and passed azain tnrough the 
still, it is proposed, in order te mvent & aecumwtion 
of light oils in the vapours, to withdraw a part of the steam 
and add fresh steam on the wi^ to the si^peiikeater. The 
steam which is withdrawn contains lig|ht oilvapours and ' 
is passed throu^^ a rectifying' cotiunn and dephlegmator' 
in which it meets the erode oil and serves to separate 
therefrom the products of low hoilinf pomt, so that the- 
superheated steam in the distinatisn eolonm meets on^ 
an oil dtetilling above 106* C PMsrahfy; the omde 
is heated first m the depUegmator and tk» in a tnbnlar 
heater throogh whi(di pasMS the reeSdnes from the liis* 
tiUation oolomn. The oil then enters the leetifying; 
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oolnmn, iii4 after meeting tbe Tapoun ai deemibed, 
lenre* as oooliiig liquid for the yapours ooming diieet 
from the distillation oohimn, whereby it is further heated. 
The oil is next passed through a second tubular heater, 
heated by the reudues ihtim the ayyi 

is finally admitted at 17(1° (X to the top of thw < wli>mti, 
meeting superheated steam at 400° C. which is admitted 
St the Dsse of the column. — ^A. T. L. 

Peat, turf, and the like ; Proceea /or removing water from 

A. Browne, London. From P. Roth, Berlin. 

Eng. Pat. 28,834, Dec. 14, 1912. 

Seb Ft. Pat. 451,864 of 1912 ; this J., 1913, 690.—T. F. B. 

Fuel mixture. G. E. Heyl and T. T. Baker, London. 

U.8. Pat. 1,081,739, Dec. 16, 1913. 

Bee Eng. Pat. 4670 of 1913; this J., 1913, 903.— T. F. B. 

Petroleum or other hydrocarbon oils ; Process of treating 

. S, Wohle, Assignor to The Wohle Mineral CHI 

Products (1910), Ltd., London. U.S. Pat. 1,081,801, 
Deo. 16, 1913. 

3es Fr. Pat. 414,928 of 1910 ; this J., 1910, 1293.— T. F. B. 

Machines for testing the ’lubricating properties of oils and 
greases. Eng. Pat. 29,086. See XII. 

Process of manufacturing a consistent grease. Fr. Pat. 
460,418. See XII. 

Method and devices {caloriinete.r'\ for measuring the beating 
value of fuels. Eng. Pat. 22,514. See XXIll. 


IIb.— DESTRUCTIVE DISTILLATION; 
HEATING; UGHTING. 

Incandescence mantles, rare earths and their radio-active 
by-products. E. Stem. Z. angew. Chom., 1913, 26. 
800-816. 

[ncandbscbnce mantles are composed of 97 — 99 per 
sent, of thorium oxide, 0*8 — 2*8 per cent, of cerium oxide 
md a few tenths of a per cent, of beryllium and aluminium 
>xides. The higher proportion of oeria is us^ for mantles 
or high-pr^ure gas burners. The traces of other oxides 
nentioned impart strength by producing a partial sintering 
)f the deposit. The mechanical distribution of the deposit, 
)r surface development, is determined by the textile thread 
imployed. (Cotton, with short but fine fibres, gives a very 
mrous but weak mantle, liable also to distortions due to 
intering; ramie is much longer and coarser and gives 
k strong mantle with sufficiently developed surface more 
table in the flame ; the continuous filament of artificial 
ilk imparts great elasticity, and its coarseness gives 
tability of form without impairing luminosity. The ash 
ontent of the textile yam must be very low (0 02— 0-03 per 
ent. ). The numtle industry consumes 300 tons of thorium 
litrate per annum, representing about 3300 tons of mon- 
^zite sand. The by-products include over 1000 tons of 
erium oxide, of which only 3 tons are required by the mantle 
adustry. A ton of sand, costing £30, contains 2*5 mgrms. 
f radio-active mesothorium of which 2 mgrms. (value £30) 
re recoverable. Thus 6 grms. of mesothorium are avail- 
ble as a by-product, but much larger quantities are Ukely 

0 be required for therapeutic purposes. Since the mantle 
Industry caimot absorb more thorium, the extraction of 
ii^r quantities of mesothorium depends on the profitable 
tilisation of the cerium. Of the 1000 tons of cerium 
xide now procured, 200 tons are employed for the manu- I 
fcoture of sparking allovs for cigar lighters, etc. The i 
enuin 18 obtained by electiolyBis of the fused ohk»ide. I 

1 further 300 tons are used in the form of the fluoride for ! 
npre^ating arc-light carbons. It is suggested that a oon- i 
idereble outlet for cerium compounds might be found 

1 the weighting of silk. The dyeing and photographic 
idustnes take small quantities of omum saite. & oom- 
leroial mesothorinin, 25 per cent, of the radioaotivity 


is doe to radium which oatmot he separated. Weigltt 
for weight, mesothorium is 300 times more active mn 
r^um, but it breaks down in a much shorter Uma, One 
of Its most useful products is thmium X which is 200,000 
times more active than radium and can be obtained in 
the form of solutions of any desired strength. T^ Y-i’Ays 
of mesothorium are distinguidied by a very high pene- 
trating power.— J. F. B. 

Patekts. 

Heating of fluids. C. D. HoCourt and Radiant-Heating, 
Ltd., London. Eng. Pat. 22.305, Oct. 1, 1912. 

Im beating fluids W means of “ surface combustion ** as 
described in Eng. Pate. 26,808 and 29,430 of 1909, 4862, 
11.865, and 17,660 of 1910, 625 and 2404 of 1911, 5936 
and 19.490 of 1912 (this J., 1910.1448; 1911, 406, 731, 
1070 ; 1912, 110, 178 ; and 1913, 936), hot gases formed 
by “ surface combustion ’* are paas^ through a body 
of ^ractory material, or combustible gases are burned 
therein by “surface combustion,** and the fluid to be 
heated is forced through another body of refractory 
material which is arranged so as to be heated by the 
former. For example, either body of refractory material 
may envelop the other, and one of them may consist of a 
serpentine pipe packed with a suitable material — ^A. T. L. 

Cobalt filament for electric [ineandescence\ lamps ; Manu- 
facture of . K. Tanimura. Fr. Pat. 460,0^3, 

July 7, 1913. Under Int. Conv., July 17, 1912. 

A SOLUTION of cellulose prepared by heating together 
3 grms. of Mtton, 10*3 grms. of zinc cnloride, 5 grms. of 
cobaltio oxide, 5 grms. of manganese sulphate, and 0*7 
grm. of hydrochloric acid, is squirted into alcohol, the 
filament is washed with water, dried, out into lengths, 
and wound on a carbon bobbin, which is then wrapp^ 
in paper and packed with graphite in a crucible. The 
latter is exhausted and is heated to incandescence for 20 
bourn. Finally, the filament is coated with carbon by 
passing through it an alternating current at 400 volts, 
in an atmosphere containing light ^drooarbons. — ^A. T. L. 

Tungsten or alloys of tungsten ; Manufacture offllaments of 

. E. A. KrUger. Fr. Pat. 460,666, July 21, 1913. 

Tungsten powder is mixed with a little carbon and with 
boric acid, moistened with watei, and formed into roda 
These are dried, heated for a time at 1000° to 1200° G., and 
then heated to as high a temperature as possible, in a 
current of hydrogen, by means of an eleotrio current, until 
the iMrtickw of tungsten bind together. The rods are 
then rolled and drawn into filaments. By strongly beating 
the latter in a vacuum, the boron may be expmled, ai;d 
filaments of pure tungsten formed. These must be 
mechanically treated to render them again homogeneous. 
To lessen the wear of the diamonds of the draw-pfote, the 
wires may first be heated in air or oxygen* when an outer 
laver of tungstic oxide, and inner porous layers are formed, 
which act as lubricants; or the tunretic oxide may be 
removed, and the underlying porous layers rubbed with 
talc or with powdered metals of high melting point, such as 
thorium, zirconium, cerium, etc. — ^T. St. 

• 

JSlectric incandescence lamps ; Process for liberating gases 

or fxmours from chemical compounds tn . reemens 

und Halske Akt-Ges. Fr. Pat. 460,913, July 81, 1913. 
Under Int. Gonv., Aug. 2, 1912. 

In lamps of the kind in which a small quantity of a suitable 
substance, such as silver chloride, abne or mixed with iron 
or nickel powder, is present in the bulb, and is heated 
when the lamp is in use so as to liberate traces of chlorine 
gas, the chloride, etc., is heated hy a special filament or 
wire instead of by tiie lamp filament The heating filament 
is usually in series with tto lamp filament, and may consist 
of an iren or nickel wire passing throuji^ a tUM which 
contains the chloride. This wire is iteeli attacked by the 
chlorine and becomes gradnalfo thhiner, so that as the 
chloride is used up, the tomperature of the heating filament 
is increased and the rate of produotion of ofaiorine is kept 
oonitant— A. T. L. 
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SUetnc tncandeMewe lamps; Mefraetory bodies for 

St same. R PodHzus. Ft. 

m 461,088, Aug. 1, 1913. Under Int. Conv., Ang. 12, 

RWF»ACTORy bodies composed of thorium oxide, ar- 
conium oade, boron nitride, etc., which are used as supports 
for metaliic filaments, or as incandescence bodies, are 
inductors only when heated, and suffer dec<»mposition 
dming the passage of the current, so that the filament 
wbioh IS wound upon the refractory body is rapidly 
^stroyed. According to the present patent, the refractory 
body IS rendered quite stoble by removing the last traces 
of impuntios. For this purpose, the materials are very 
thoro^hly purified, and the refractory boriios which 
sftoukl to thin, are heated in a muffle to 2000® C. and 
afterwanls m an electric arc, or in a mercury vapour 
lamp, in an atmosphere of hydrogen or the rare gases 

— A.T.L. 


methane a little benzophenone and tetraphenylethane 
were formed.— J. B. 

New synthesis of higher phenols. [Isomerides of hydro* 
dimethyl ether.'} Majim and Najcamura. See 


in.— TAR AND TAR PRODUCTS. 

Focttum tor. A. Pictet and M. Bouvier. a»mptes rend., 
1013, 157, 1430 — 1439. (See also this .L, 1913, 1098.) 

It was not found }s>sHibIe to isolaU? definik^ compounds 
from vacuum Ur (obtained by the distillation of coal in a 
temjierature) by fractional distillation, 
home of the fractious examined consisted of mixtures 
of saturated and u^aturated hydrocarbons and oxygen- 
ated comimun^. The latter wore very sparingly soluble 
in water, irwoluble m alkalis, readily acotylated ‘or benz- 
oylaUd, and for^d white sodium compounds. They had 
an odour resembling that of menthol and in all probaBility 
were hydroaromatic alcohols, repro^mting intermodiato 
products in the formation of the phenols of ordinary 
removing these alcohols by treatment 
wth sodium and unsaturated hydrocarbons by treatment 
with fummg sulphuric acid, the residual saturated hydro- 
carbo^were fractionated. Two of the fractions which 
*'*^ *^^’ cJmracde^ C.nlLo bpt 

1 0 7838 at 22® C.. n'l?^- 

am? y of petroleum 

and were praotioaUy identical with hydrocarbons of 
name competition isoUted by Mabe^y froiT Canadian 
FNBtroloum, but differed from the decanaphthene and 
ondeoanapht^ne isolated by Markownikoff* from Baku 

C eum. The hydrocarbon, CioHj^, was identified as 
(i,2.4.5-t<^ramet:gylJ5;clohc«^^^^^^ 

lTT« very similar proportios 

it IS probably hoxahydropontamethylbenzenc,— A. bT 

Tetraphenylethane ; Contributions to the study of diphenVU 

carbinol: ilte preparation of symmetrical P. 

Sabatier and M. Murat. Comptoa rend., 1913, 167, 
1496—1600. * 

DiPiUNYLCAitBiNon should bo formed by acting with 
water on the Urignard reaction product (C,Hs),.CH.OMgBr 
(from boiualdohydo and phonylmagnosium bromide, %>r 
from formic ester and 2 mols. of })henylmagnosium bromide). 
Imteod, however, there results only a trace of the car- 
bmol, but considerable quantities of benzophenone, di- 
phenvlmettono and sym. -tetraphenylethane, i.c., on the 
one hand hydkigonation, on tko other dehydrogenation 
of the diphtmyloarbinol seems to have taken place. Ex- 
periments with benzophenone and various aliphatic- 
magnesium compounds gave analogous results, no tertiary 
akohol being formed. According to the view expressed 
abo^, metallic oatalyste, whether of hyi-ogenation or 
dehydrogenation should have the same action on diphenyl- 
wbinol, ud m Iwt, copper »t sso- C. gave benzopWwie 
and toteaptonylet^ne i thoria at dSW'C. gave*^benio. 
ptencHM, diphenylmethane and tetraphenylethane. By 
^«tion ot the dehydrogenating catalyat, thorium, at 
420 C. on a mixture of tho vapours of diphenylcarbinol 
and methyl al^hol a total reduction to diphenylmethane 
was effected. With ethyl alcohol in addition to diphenyl- 


Patents. 

p-Nitrosophenylglycine and process for the manufacture of 
the same. J. D. Riedel Akt.-(^s., Borlin-Britz, Ger- 
mny. Eng. Pat. 22,694, Oct. 8, 1913. Under Int. 
Conv., Oct. 8. 1912. 

p-NiTBosopHKNYLOLyciNB is obtained directly, and in 
good yield, from commercial phenylglycino by treatment 
with a nitrite, nitrous acid, or nitrosyl chloride in presence 
of fuming hydrochloric acid. The nitrosamine of phenyl- 
glycmo or its esters is not converted into the j9-nitroBO 
compound by treatment with alcoholic hydrochloric acid 
according to Fischer and Hepp’s process. jp-Nitroso- 
ptonylglycine is a brown powder, practically insoluble in 
ether, alcohol, and water; it is soluble in ammonia, 
forming a stable deep green solution from which intense 
grwn crystals of the ammonium salt can bo separated by 
addition of alcohol.— T. F. B. ^ 

Aryhdes of 2.%[hjdr}oxy naphthoic acid; manufacture of 
n ' V London. From Chem. Fabr. 

kreishoim Llektron, Frankfort on Maine, Germany. 

Addition to Eng. Pat. 

13,237, Jimo 7, 1,913 (see this J., 1913, 1080). 

Thr arylides of 2.3-hydroxynaphthoic acid are obtained 
by heating the acid with a non-nitratod arylamine in 
presence of a dehydrating agent and an indifferent solvent 
o The preparation of the anilide, 

2.5.dichloro.anilido. and i8-naphthalide. and of the com- 
pound with 2.4-toluyIenediamino, is described in detail 

—T. F. B. 

fi'Nitro compounds of acyhp.diaminoanthraquinones ; pro- 

cess for jmeparing . Farbonfabr. yorm. F. Bavor 

imd Co. Gor. Pat. 267,445, Oct. 10, 1912. ^ 

An acyl compound of p-diarninoanthraquinone is treated 

presence of an indifferent, 
aniient, at a temperature above 26® C.— T. F. B. 

l-Chloro-anthraquinone : Process for preparing Farb. 

l-ANTHBAQUraONESULPHOKIC Ucid OF one of its Bftlte B- 
hoated to a high temperature with thionyl chloride : the 
Mdpliochlorido w forinod a,, an intermediate compound 
which loses sulphur dioxide and is converted into l-chloro- 
^nthraquinone.— T. F. B. i-uioro- 


IV.-OQLOUIllNG MATTERS AMD DYES. 

Haloaenakd phthuleins ; Action of aniline on . W.‘ 

Scharwin. J. Russ. Phys.-Chem. Ges., 1913, 46, 876--^- 
890. Chem. Zentr., 1913, 2, 2126—2127, 

By heating Eosin with aniline in a sealed tube at 180® 

200” 0. for 6 hours, treating the product successively with, 
steam, dilute acid, and alkali, dissolving in alcohol, and' 
ro-precipitating with water, hexaphenylhexa-aminofluorane 
(1) was obtained as a dark violet blue powder, easily 

I. 

(c,h..nh).c:h;>c<:c.h>o 

n. 

soluble m alcohol and acetic acid and soluble in con- 
Mntrated hydrochloric and sulphuric acids. Hezaphenyl- 
hexa-tminophtholophenone (II) was obtained as a bhie 


v«i. zxxin.« »o. 2.J 
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vk)fet|K)ird©^ from 10 grnw. of totrahromophonolphthftlein 
and 50 gniiB. of aniline in a similar manner, and a halo- 
gena^ hexaphenylhexa-aminofluoran was likewise ob- 
tained from oommeroial PiUoxin and aniline. All ttiree 
oompounds can be sulphonated with faming sulphnric 
acid per cent. SO,) and dye wool and silk dark violet 
blue Bhades.~-A. S. 


SS’ “wiVcS,?; ”• 

See Eng. Pat. 10,637 of 1913 ; this J., 1914, 19.— T. P. B. 


Patents. 

V cU [anthracene] colouring maUert ; Manufacture of . 

J. Y. Johnson, London. Prom Badisohe Anilin and 
Soda Fabrik, Ludwigshafen on Rhino, Oermany. £ng. 
Pat. 12,818, June 2, 1913. ^ ^ 

The green vat dyestufb obtained by oxidation of di- 
benzanthrone, with or without subsefjuent reduction, and 
followed by heating, preferably in presence of a solvent 
and a condensing agent (see Eng. Pat. 14,498 of 1912; 
this J., 1913, 693), are converted into new vat dyestufe 
by treatment with bromine. The bromine may be intro- 
duced either during or after the formation of the dyestuff 
from dibenzanthrone. The products dye cotton some- 
what more yellowish shades of green than those produced 
by the unbrominated dyestuff. — T. F. B. 


Am dycH : Process for producing yellow . Farben- 

fabr. vorm. F. Bayer imd (?o., EJberfelc^ Germany. Eng. 
r^l^3 Under Int. Conv., May 16, 

An easily soluble dyestuff, which dyes cotton pure greenish- 
j^ellow shades, is obtained by combining the diazo com- 
p<)imd of p-ammophonylphcntniazolft-sulphocarboxylic acid 
with acoto-acetanilide. The thiazole compoimd is pre- 
jiarod by oxidising acotyldehydrothiotoluidinoaulphonic 
acid with permanganate and eliminating the acetyl group 
from the product. In place of the carboxylic acid men- 
tioned, other carboxylic acids may be used, obtainable 
from dohydrothiotoluidine, its homologues and substitu- 
tion products, or from the corresponding polythiazolos, 
and tho acoto-acetanilide may be replaced by any other 
aceto-acotarylido. — T. F. B. . 


Cohmnng rmtU^ra of the. anihraquinone series ; Manufacture 
7 TT”' Y. Johnson, London. From Badische 
Milin und Soda Fabrik, Ludwigshafen on Rhine. 
Germany. Eng. Pat. 5634, March 6. 1913. 

Ske Ft. Pat. 469,106 of 1913 ; this J., 1913, 1101.— T. P. B. 

Wwl'^estuffs ; Manufacture of broumish-yeUow 

Jarbworke vorm. Meister, Lucius, und Briining, and 
K. Schmidlin, Hdchst on Maine, Germany. Enc. Pat 
Addition to Eng. Pat, 13,672 
of 1912, dated July 26, ipil. 

266,197 of 1912 and Addition to Fr. Pat. 
443,809; this J., 1913, 1101 ; 1914, 19.— T. P. B. 

Sulphur [sulph^] dye; Qreen . Green cohmrina- 

wtt^f co^airUng sulphur. Olive-green sulphur dye. 
J. Flachslaonder and K. P. Grftlert, Elberfeld, and M. 
Buff, Vohwinkel, Assignors to Farbenfabr. vorm. F 
Bayer und Ck)., Elbt^rfeld, Germany. U S Pats 
1,081,588, 1,081,699, and 1,081,600, De^ 16, 191^ 

19r3,‘l89 . -t!f ^ 

iJjre; CattOmAiroum . Broum 

Flaehalaendor and K. 1*. 
Gr&tert, Elberfeld, and M. Buff, Vohwinkel, Amignora 
to Farbeniato. verm. F. Bayer und Co., Elberfeld, 
U.8. Fata. 1,081,601 and 1,081,602, Deo. lo! 


.A Blue . A. Thanaa, Aaaignoi 

to Farbenfabr. p. Bayw und Co., ElbeiMd, 

Oermany. U.S. Pht. 1,081.688, Dee. 16, 1918. 

Sm Fir. Pet. 480,480 of 1812 ; thii J., 1913 , 898.-1. P. B, 


V.— FIBEB8; TEXTILES; CELLULOSE; 

ninas. 

Sprua weed ; Action of cNorine on . ■ B. Heuaer and 

R. Biebor. Z. angew. Chem., 1918, 88, 801—806. 
Moist spruce wood containing: moisture, 12-06 : asb, 
0-2; fat and rosin, 1*24; cellulose, 68*16 per cent., was 
ripped, steamed in a Gooch crucible, cooled to 0® C. and 
J^^inated by the method described by Renkor (this J., 
successive treatments with chlorine 
w imlf an hour each, with intermediate extraotions with 
11 *®*^**“^ sulphite, were necessary to obtain a 

cellulose completely free from lignin reactions. The 
hydrochloric acid formed and the loss of weight 
of the material after extraction with sodium sulphite were 
determined after each chlorination, at first with half- 
hourly treatments with the gas and subsequently with 
hourly treatments ; observations extended over a period 
of 22 hours’ chlorination, when tho cellulose was com- 
pletely reduced to a powdery oxyoellulose. At the 
limiting stage of 2 hours, hydrochloric acid equivalent to 
31*1 per cent, of chlorine on the dry ash- and resin-free 
wood had been formed, mostly in the first hour. After 
this stage, tho formation of hydrochlorio acid and the loss 
in weight of the cellulose wore very small. So long as 
lignin was present in the material, the cellulose appeared 
to bo protected from the oxidising action of tho gas and 
tho production of oxycellulose was almost negligible. 
Later, there was a large production of oxyoelluloBe but 
tho effect on the yield of cellulose was very small. As 
tests for lignin, tho phloroglucinol and aniline reactions 
were not characteristic and disappeared after a short 
treatment with chlorine. More reliable tests were Maulers 
reaction (perman^nate and ammonia), dark colouration 
with concentrated sulphuric acid, orange colouration with 
chlorine gas, yellow mtcrochemical stain with zinc chloride- 
iodine and, to a certain extent, the ferric ferricyanide 
reaction. With 2 hours’ chlorination and 3M per cent, 
of chlorine converted into hydrochloric acid, the fixation 
of chlorine by tho fibre substance was only 9*47 per cent. ; 
no other acid products were detected and, since very little 
oxycellulose was produced, it is to be inferred that, while 
a portion of tho lignin was chlorinated, another ^rtion 
suffered complete oxidation. Lignin chloride was isolated 
by extraction with alcohol, but with a yield of only 7*1 
per cent, on tho dry wood. Analysis of this cUoride 
showed C 47*03, H 4*69, Cl 22*66 per cent. It was prob- 
ably not a simple sulntanoe but a mixture of cnloro 
derivatives; it did not yield pyrogallol derivatives nor 
any furfural on distillation with acid ; on fusion with 
alkali large quantities of oxalic acid wore produced 

-J. F. B. 


Spirit from umd ; Production of . R. von Demuth. 

Z. angew. Chem., 1913, 26, 786 — 792. 

The author gives a brief history of the subject and a 
bibliograpl^ and a description of the working of the 
process of Tomlinson and Ewen (U.S. Pats. 1,032,892 and 
1,032,440—1,032,460; this J., 1912, 832) at the factory 
of the Du Pont de Nemours Powder Co., Georgetown, 
S. Oirolina, U.S.A., erected in 1910. Sulphurous acid as 
a hydrolysing agent gave unsatisfactory results and 
sulphuric acid was substituted for it. Simonsen (this J., 
1898, 866, 481, 1164) obtained good results withsmphnrio 
acid on the laborato^ scale and the failure of his prooess 
on the large scale was due to the use of too much water. 
In the American process hydrolifBis » effected under 
pressure in rotary spberioal dieters, whereby ^d results 
are obtained with considerably smaller quMtitles of water 
and acid than those used by fiimonsen. steel digseteiB 
ate lined with add-proof material and the contems are 
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heated by direct steam. After rather more than 1 hour, 
when about one^haU of the oeUalose is saocharified, Uie 
■team is blown off ; if the digestion be prolonged, decom- 
position of the sugar occurs. The hydroly^ wood is 
conveyed to a diffusion battmy similar to that employed 
in sugar manufacture, and after extraction of the sugar, 
the residue is pessed, and used as fuel. The solution is 
partly neutralised with lime, clarified by settling, fer- 
ment with yeast cultivated in a mash of rye and malt, 
and then distilled. Owin^ to lack of cooling water the 
yields were unfavourable in the summer months, but in 
the winter months the yield corresponded to 7*3 litres of 
100 per cent, alcohol per 100 kilos, of wood dry substance. 
Moreover, owing to American excise restrictions, it was 
not possible to supply sufficient nutrient materials to the 
yeast, and experiments of the authors indicated that the 
yield could be increased to 9*6 litres of alcohol tot 100 
kilos, if these restrictions were removed. Besides the 
alcohol there were obtained : oil of turpentine (0*2 — 0*3 
kilo, per 1000 kihjs. of wood dry sulmtanco), calcium 
sulphate, fusel oil, spent wash, and a residue of rye, malt, 
yeast, etc., from the fermented wort, containing 3-6 ]^r 
cent, of nitrogen. At the present time about 2 million 
litres of alcohol (100 per cent.) are produced annually at 
the Georgetown factory.— A. S. 

Fabrirs ; Inflammability of . Daily Express, Jan. 24, 

1914. [T.R.] 

Rkoulations published recently under the Fabrics 
(Misdescription) Act, 1913, prescribe the following test 
for inflammability : “ A textile fabric shall be deemed 
to conform to the standard of non -inflammability if, when 
tested in accordance with the prescribed method of testing, 
it is not set alight, or, if set alight, burns without a flame 
or with a flame which does not spread but converges 
and dies out. The prescribed method of testing shall be as 
foUowB : — A sample of the fabric measuring not less than 
one square yard shall be taken, and, after it has been four 
times in succession thorouglilv washed with soap and 
water, dried and iioned, shall be suspended vertically 
without folds or creases, and so that the lower edp shall 
not be a selvedge or a folded edge. The flame of a wax 
taper not less tnan one-eighth an inch or more than 
three-sixteenths of an in^ in thickness shall then be 
brought in contact with the fabric at its lower edge, 
and shall be kept in contact for not less than twelve 
or more than fifteen seconds.*’ 


Examination of rosin size. Marousson. See XIII. 

PaTBlfTS. 

Drying pulp and the like ; Apparatus for . H. P. 

Coe, New York. Eng. Pat. 10,712, July 21, 1913. 
Impbovsmsnts in apjiaratuH for drying sheets of pulp, 
relating to the method of driving the rollers which feed 
the sheets into the drying chamber, the arrangement of 
the air ducts and flues, and the provision at the entrance 
of the machine of a lifting table provided with a bed of 
rolk)rs, which table facilitate'^ the introduction of wet 
material into the machine at the different feeder levels. 

J. B. 


Siting [for poper] and method of preparing same., A. A. 
Dimham, ^inbridge, N.Y.. Assignor to Casein Co. of 
America. U.S. Pat. 1,080.143. Dec. 2, 1913. 

Onb part of an alkaline (sodium) silicate is mixed with* 
a^ut 2fi parts of modified starch, and the mixture dis- 
solved by Wting with a liquid. — E. W, L. 


Artifteud threads^ filaments, or other shaped obfeeis from 
capper eeUulom solution ; Process for the. manufacture 

. Verein. Glanzstoff-Fabriken A..G., Elberfeld, 

and E. Bronnert, Miilhausen-Domach, Germany. Eng. 
Pat. 4922, I%b. 26, 1913. Under Int. Gonv., Sept. 2, 
1911 


Sxi Fr. Pat. 464,811 of 1913 ; this J., 1913, 0fl6,-~T, F. B, 


CMlose acetate; Manufacture of — ~“* _ **• 

Awinor to Safety Celluloid Co., Ltd., London. U.8. 
Pat. 1,082,167, Dec. 23, 1913. 

Sbb Enn. Pat. 15.868 of 1912 ; this J., 1913, 192. — ^T. F. B. 


Non-inflammabU solutions of cellulose nUralM, MitabU 
as lacguers. Pr. Pat, 461,034. See XIII. 


VL->BLEACHING ; DYBING ; PRIMTlllG ; 
FINISHING. 

Oxidation; The recognition of the banning 

A contribution to the analysis of bleaching liquors, F. n. 
Thies. Farber-Zeit., 1913, 24, 526—627. 

The fact that the white produced by the bleaching prowss 
is mainly dependent on the kier boiling renders the 
tion of bleach-liquors by practical tests impossible, ^e 
decolourisation, more or loss, of a scale of indigo dyeir^ 
hits been suggested, but the author considers that the 
best method of direct estimation is by measuring the 
oxidising effect of the bleach-liquor on the fibre itwlf. 
The author uses a oolourimetric comparison of the dyeinw 
obtained on the treated material by steeping it i*' ® ^ 
per cent, solution of Methylene Blue at 90° — 100 
Low degrees of oxidation can bo thus compar^ with 
the assistance of a scale prepared by partially precipitati^ ' 
solutions of ammoniacal copper sulphate, details for the 
preparation of which are given. A graphical representa- 
tion is given of some experiments on the effect of the time 
and temperature factors in such oxidations, as indicated 
by the weakening of the fibre. — J. B. 

Silk-weighting; The. theory of . P. Heermann. 

Mitt. kgl. Materialpriif., 1913, 81, 289—301. (See also 
this J., 1904, 820 and 1911, 1007.) 

In opposition to hey (Chom.-Zeit., 1912, 1406 and 1466), 
the author re-affirms that with pure materials (staimic 
chloride and disodium phosphate) and quite neutral silk, 
the basicity of the baths is unaffected by the weighting 
process as such. After the pinking process the fibre 
contains almost pure stannic hydroxide, which reacts 
with hot phosphate solution thus : 

Sn( 0 H) 4 -f-Na,HP 04 -Sn( 0 Na),HP 04 -f 2 H, 0 . 

The double phosphate is only stable in the presence of 
alkali phosphate and is hydrolysed on washing : 

Sn( 0 Na),HP 04 -^Sn( 0 H),HP 04 -f 2 Na 0 H. 

The free alkali is neutralised by the excess of phosphate 
in the wash water ; Na.HP 044 -NaOH— NajPOi-f-HsO. 
No acidification of the phosphate bath can result except 
from acid carried over by the silk. The third of the above 
reactions, which shows the disposal of the free alkali, 
explains Ley’s inability to find free caustic soda. The 
author has observed an increased alkali content in the 
phosphate present in tlw wash water as against the 
I phosphate present in the bath. — J. B. 

• 

Naphthenic acid and sodium naphthenate. Davidsohn. 
See llA. 

Natural water and the catalytic action of some colloidal 
substances at. great dilution [in tanning and dyeing], 
Sommerhoff. See XV. 

Patents. 

Fibrous materials ; Process for degreasing raw or manu- 
factured by means of fat solvents. €. Not* und Co. 

Ger. Pat. 207,487, Feb. 14, 1913. 

Diohlobo-ethylenb or triohloro-ethylene is used as a 
degreasing agent, either alone or mixed with other fat 
■olkents. These solvents remove the snrfaoe fat, but 
aj^wr oi^ to penetrate very slightly the btterior of the 
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JB i m ekin g ; Procest % A. J. BoMi, Niagftrft FbUi, 
N.J., Afliigiior to The Tttomtim Alloy lf*iiiifftotBring 
Co.. NoiTyofk. U.S. Pot. 1,080.718, Doe. 0. lOlA 
Katebial is blooehed by me«tt of o mijctnre of titonouioiid 
ferrous cUorufes, whioh con be mode by dissolying iron ond 
titanium, or on alloy of the two, in dilute hydrochlorio 
acid and filtering the solution. — J. B. 

•Titanoui mUs ; Treating [lUeaching] materiaU with aaiutiane 

of . C. M. E. Sohroeder, Rutherford, N.J., Assignor 

to The Titanium Alloy Manufacturing Co., New York. 
U.S. Pat. 1,080,721, Deo. 9, 1913. 

Matirial is bleached by immemii^ it in a bath containing 
metallic titanium, titanium and iron, or a titanium-iron 
:alloy, and an acid solvent of titanium and iron, e.g., 
hyd[^hloric acid.— J. B. • 

Dyeing and bieaching machines. C. Callebaut and J. de 
Blicquy, Brussels, Belgium. Eng. Pat. 24,722, Oct. 30, 
1913. 

In machines for dyeing tops or similar material in. ball 
form, the circulation cylindera are provided with removable 
linings to allow for the accommodation of balls of varying 
diameter. — J. B. 

{Dyeing and bleaching.] Apparatus for treating yam with 
a liquid. H. Habliitxel. Fr. Pat. 400,829, July 28, 
1913. Under Int. Conv., Aug. 12, 1912. 

The yam is suspended on sticks in a vat^ver which runs 
a carriage having a pair of endless chains provided with 
hooks to nick up the yam sticks as the carriage travels 
along. Tne path of the endless chains is so arranged 
that a stick full of yarn is picked up as the carriage 
approaches it, raised partially out of the vat and then 
dropped back into the vat on the other side of the carriage. 
When the dyeing operation is over, another carriage 
provided with a pair of inclined endless chains runs along 
the vat, picking up the yarn, raising it out of the vat 
and draining it, finally dropping it on to a table, whence 
it is removed by hand. — iJ. B. 

JSilk ; Process of weighting . M. Gunther. Fr. Pat. 

460,137, July 8, 1913. Under Int, Conv., July 8, 1912. 
Titanium salts are employed in conjunction with the 
aalts of tin, zirconium, or the rare earths.— J. B. 


4 

amine witbent intemediate drying. The aniUde of 
2.3-hydvoxyaaphthoio acid, for emuaple, ap^fed in 
caua^ soda solution, gives with the diaio compound 
from p-nitro-o-toluidine a soarjet red, with that Item 
o-amsidine a red, and with that from a*naphthylamlne 
a dark red.~J. B. 

Dyeing machine. F. H. Rogers, London. From Biariki 
Machine Co., North-West Cleveland, Ohio, tJ.S.A. 
Eng. Pat. 18,303, Aug. 12, 1911 
The material is contained in a hemispherioal vessel, 
uniformly perforated, which is mvided with a flat lid, 
perforated only in the neighbournood of its centre. The 
dj^-liquor is circulated through the perforations in the 
hemispherical bottom and out through the perforations 
about the centre of the lid, the arrangement of the per- 
forations being such that in penetrating through the mass 
of the material every portion of the dye-liquor travels 
approximately the same distance. — J. B. 

Dyeing^ washing, cleansing and otherwise treating yam 
in hanks ; Process and ajmratus for — . J. ScUumpf. 
Second Addition, dated June 16, 1913, to Fr. Pat. 
421,183, Oct. 7, 1910 (this J. 1911, 486; 1912, 227.) 
Improvements in the mechanical arrangements for dyeing 
hanks as described in the chief patent.— J. B. 

Dyeing hair and fur; Process of . Act. -Gee. flir 

Anilinfabr. Fr. Pat. 460,666, July 21, 1913. Under 
Int. Conv., Oot. 10, 1912. 

A PERSULPHATE is Used for developing oxidation colours 
on hair. Brighter colours are obtained than with the 
usual oxidising agent, p-toluylenedtamine giving, for 
example, beautiful blonde to brown shades. — J. B. 

Printing textile fabrics. H. Levinstein and Levinstein, 
Ltd., Blackley. Eng. Pats. 29,021, Deo. 17, 1912 and 
1123, Jan. 15, 1913. 

A SUBSTANTIVE dvostuff Capable of forming an insoluble 
compound when heated with formaldehyde is printed 
together with a thickening agent and formaldehyde or a 
substance capable of liberating formaldehyde on steaming, 
such as hexamethylenetetramine. On steaming shades 
are produced which are fast to washing. Dyestuffs con- 
taining 1 or 2 mols. of resorcinol are preferred. — J. B. 


Fast shades on vegetable fibres; Production of and 

dyestuffs therefor. H. Levinstein, J. Badailey and 
Levinstein, Ltd., Blackley. Eng. Pat. 28,296. Doc. 7 , 
1912. 

An extension of Eng. Pat. 27,526 of 1912 (this J., 1913, 
1005) for the pr<Klnotion of dyestuffs giving fest shades on 
after treatment with formaldehyde, using certain other 
diamines, and other extra-nuclear amino derivatives of 
2-amino-5*naphtbol-7-sulphonic acid, in addition to those 
specified in the first patent. — J. B. 


Dyeing apparatus ; Indigo . C. Becker, Ilkley, and 

H. Mueller, Ben Rhydding. Eng. Pat. 6075, March 11 , 
1913. 


The material (loose fibre, slubbing, roving or yam) is con- 
tained m a basket Within and hinged to one side of the 
dye-vat, whioh is provided with a circulating apparatus, the 
’upper or entrance pipe of which is Mow the surface of 
the liquor. When the material is impregnated, the 
%>aakot or cage is tilted up out of the bath so as to discharge 
the material directly to squeezing rollers at the side of the 
vat.— J, B. 


Ice-colours on cotton yam, cops, cross-reels and loose cotton 

Process f^ producing A. G. Bbxam, London 

From. Chem. Fabr. Qriesheim-Elektron, Frankfurt 
Eng. Pat. 17,279. July 28, 1913. AddiUoi 
Ho Eng. Pat. 6379 of 1912 (this J., 1912. 636), 

DByxLOPBp dyeetufb are produced by padding the materia 
with an aryjaiftide of I. 8 *hydroxynaphth 0 io a^ aiu 
oombiniiig with a diaeo compound ol an pw ^ fflph on atct 


Sizing threads or yams ; Apwratus for or like opera- 

tions. Wiloock, Wo<^ and Co., and F. W. Bottomley, 
Shipley. Eng. Pat. 3080, Feb. 6 , 1918. 

The trough of the sizing machine is connected with a 
reservoir in whioh is a weighted Mock, the upward or 
downward motion of whioh causes the liquor to run to or 
fro between the trough and the reservoir. In this way the 
trough can be emptied or filled without a stoppage of the 
running threads. — .T. B. 

Cellulose finishing preparation. Soo. Industrielle dea 
T414phones. Pr. Kt. 260,915, Oot. 16, 1912. 

To a cellulose solution, such as ia used for ooatiim aero- 
*plane fabric or for electrical insulation, an inert substance 
is added, for instance barium sulphate, zino sulphate or 
oxide, magnesium oxide, etc. Colouring matter may be 
added and the coating may be varnished after application- 

“~J, B. 

Scalding, bleaching, dyeing, oxidising, walking, and drying 
textile materials as they are discharged from spinning 

machines; Method of and apparatus far P. J. 

Grandsire fils, Dam4tal, Fwoe. Eng. Pat. 16,005, 
July 11, 1913. Under Int. Conv., July 81, 1912. 

Sis Fr. Pat. 448,248 of 1912 ; this J., 1913, 42S.-*T. F. B. 

Vat-dyestuff compounds snikd for iyeimg- R. Rfedakhid 
und Co. m. b. H., end M. D}fesky, Uecdiiuiea on lUiiBa, 
Germany. Eng. Pot. 2S,6W, Dee. 12, 1912. 
S2iFk.Pkt.46Ma7i»f 1912; tlife X, 1912, 74A-^X F. It 
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Fixing dytstufft^ pigments, or meiaUie powders on iexHk 

yibres ; Processes for . R. B. Ranaford, l>ondon. 

JVom Soc. de la Manufacture d^ndionncs Emile Zundel, 
Moscow. Eng. Pat. 714, Jan. 9, 1913. 

Sbe Ft. Pat. 452.677 of 1912 ; this J., 1913, e63.-~T. P. B. 

Dyeing and printing; Process of . C. Mollenhoff, 

Leverkusen, Assignor to Farbenfabr. vorm. F. Bayer 
und Co., Elberfeld, Germany. U.S. Pat. 1,081,621, 
Dec. 16, 1913. 

Sbr Fr. Pat. 409,748 of 1009 ; this J., 1910, 753.-~T. F. B. 

Stabilising caustic alkaline solutions of hydrogen peroxide, 
and utilising the stabilised solutions for bleaching. Fr. 
Pat. 460,969. See VII. 

Fireproofing compositim. U.S. Pat. 1,080,966. See IX. 


Vn.-AC1DS ; ALKALIS ; SALTS ; NON- 
METALUC ELEMENTS. 

Arsenic in sulphuric and hydrochloric acids ; Papid wtthed 

of determining . H. Koebch. Chein.-Zeif., 1914, 

88 , 5 . 

Twebty-Pivk ('.(•. of Hulphuric acid (or 100 c.c. of hydro- 
chloric acid) arc boiled with 200 <'.c. of water and 5 c.c. 
of potiLHsium iodide holution (50 gruiH. per litre; until the 
liquid is only yedlow or faint brown, tnen alter addition 
of 6 c.c. of sodium sulphite solution (26 grms. of crystnllii e 
salt per litre), boiling is continued for 6 mins., th(! liquid 
diluted to about 7(K) c.c., made nearly neutral t() methyl 
orange with caustic alkali, trcatexl with sodium bicar- 
bonate, and titrated with N/10 iodine solution. Small 
amounts of nitric acid are negligible, but larger quantities 
and the presence of substances that react with Iodine in 
alkaline solution render the method useless. For a 
gravimetric determination the diluted acid is treated 
with iodide and sulphite as described, and the reduced 
arsanie precipitated from the hot liquid by means of 
sodium sulphide solution (40 wms. per litre). The pre- 
cipitate is separated, dissolved in ammoniacal hydrogen 
peroxide, and the arsenic precipitated as magnesium 
ammonium arsenate. The results wore in close agreement 
with those obtained by standard methods. — C. A. M. 

Nitrous anhydride ; Intermediate formation of by the 

action of oxygen on nitric oxide. Behaviour of nitrous 
anhydride, towards potassium hydroxide. G. Klinger. 
Z. angew. Chem., 1914, 27, 7—8. 

Dey nitrous anhydride is absorbeil quantitatively by 
concentrated sulphuric acid and by dry potassium 
hydroxide, without evolution of nitric oxide : when 
a solution of alkali hydroxide or the moist solid is used, 
absorption is not ooinplote. Again, when nitric oxide 
mixed with a largo excess of oxygen is passed over dry 
potassium hydroxide, the volume contraction is always 
1^ times the volume of nitric oxide present : hence, the 
reaction, 4NO-f 0a=2Na03, must fake place, and not 
2N04'Oj,— 2NOa. It follows that nitrous anhydride is < 
the first product of the action of oxygen r>n nitric oxide, 
the peroxide laung formed from the anhydride as the 
second stage of the reaction (hoc also Lunge, this J., 1906, 
131 ; 1906, 633; Raschig, tliis J., 1906, 923; 1907, 966: 
1911, 168).-~T. F. B. 

Natural soda debits of Africa, ivith some notes on the cdkali 
trade. J. Watson. J. Chem., Met., and Min. Soc., 
S, Africo, 1913, 14, 236—242. 

Thb poper contains a survey of soda deposits In Africa 
with special reference to the soda-lake at Zoutpan, 26 miles 
N. of Pretoria. The deposit is now being worked by 
South African Alkali, Limited. The crude soda, dried 
in the sun, contains about 61 per cent, of carbonate and 
6 per cent, of obloride ; after caloination a sam^e showed 
67 per cent, of carbonate and 17 of chloride. The author 
BUggeets the use of the crude soda as a substitute for lime 
in gold mining. He believes that the greater solubility 


of soda and sodium sulphate as compared with lime and 
oalcium sulphate would save time, and avoid the deposi- 
tion of sulphate in the mill service water 
Furthermore, calcium sulphate is a cyanicide wmlo 
sodium sulphate is not. The paper concludes with a 
review of the possibilities of the alkali industry in 6* 
Africa.— W. H. P. 

Chloride solutions; Kkeirolysis of wUh a mercury 

cathode. E. A. Lo Sueur. Amer. Inst. Chem. Eng. 
Metall. and Chem. Eng., 1914, 12, 61. 

Prklihinaby experiments have led to the conclusion 
that the best type of electrolytic alkali cell with mercury 
cathode, is that in which the mider side of the mercury is 
used as the electrode, leaving the upper side out of contact 
with the electrolyte. -.Owing to its low specific gravity, 
the alkali metal amalgam would then tend to rise to the 
surface of the mercury, and could be removed periodically. 

— T. F. B. 

Sulphur and potassium hydroxide in aqueous solutions. 

The reaction between . H. V. Tartar. J. Amer. 

Chem. iSoc., 1913, 36, 1741—1747. 

When sulphur is boated with aqueous solutions of 
potassium hydroxide, the primary reaction, i.e., when 
sulphur is not present in excess, is represented by the 
equation, 6KOH-f 8S- 2X383 + SHjO. When 
sulphur is prc'senl in excess, a secondary reaction occurs, 
in which it combines with the potassium trisulphidc to 
form iHintasulphido it is possible that the tetrasulphido 
is formed as an intermediate product. The nature of 
the reaction is not affected by variations of temperature 
(below 100" C.) and concentration of the solution. All 
the experiments were carried out in presence of hydrogen, 
and in the subsequent operations contact with air was 
avoided as far as iiossiblo. Tho potassium jiresent as 
thiosulphate and the sulphur us polysulphide, thiosulphate, 
sulphite, and suljihato were determined by methods out- 
lined by Haywood (see page 99,) whilst potassium com- 
bined us polysulphido was determined by a slightly 
modified form of tho volumetric zinc method, it being 
found that when an ammoniacal solution of zinc- chloride 
is added to a solution of a potassium polysulphide, the 
corresponding zinc polysulphide is formed. — T. F. B. 

Cadmium ; Researches on . [Cadmium-ammonium 

sulphates.] M. Veres. Comptes rend., 1914, 158, 
39—40. 

Tub double sulphates, 2CdS04,(NH4),S04 and 
CdS04,(NH4)3S04,6H20, were prepared, the former by 
heating ammonium bisulphato with one-fifth of its weight 
of crystallised cadmium sulphate to 300® C. and removing 
the excess of bisulphate by means of 86 per cent, alcohol ; 
and tho latter by slow evaporation of an aqueous solution 
of 2CdS04,(NH4)2S04. TOen 201804, (NH4)3S04 vas 
heated with concentrated sulphuric acid at 100® C., then 
treated successively with glacial acetic acid and with ether 
for tho removal of tho sulphuric acid, the ammonium 
sulphate was removed as well, leaving rhombic crystals of 
anhydrous cadmium sulphate. — h. 8. 

Phosphates and oxides ; Action of phosgene on — — . 

J. Riban. Comptes rend., 1913, 157, 1432—1433. 
With reference to the recent work of Barlot and Chauvenet 
(this J., 1914, 21), tho author points out that ho showed 
in 1882 (this J., 1883, 177) that by the action of a mixture 
of carbon monoxide and chlorine on tricalcium phosphate, 
in presence of carbon as a catalyst., a mixture of phosphoniB 
oxychloride and calcium chloride was proo^ueed : 
Ca,(P04)3+6C0+12Cl-2P0Cl3+6C03+3CeCl„ and that 
a similar reaction could bn applied to the manufacture of 
aluminium chloride. — A. 8. 

PercMorates of aluminium, chromium, and magnesium, 
R. F. Weinland and F. Ensgraber. Z. anorg. Chem., 
1913, 84, 368—372. 

Alumibium perchlorate (hexah^rate) was prepared by 
dissolving aluminium chloride-nexahydirate in aqueous 
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r chloric add, heating until hydrogen chloride ceased to 
evolved, and concentrating in vacvo over sulphuric 
Mid; and oorresponcUng chromium and magnesium salts, 
like ferric perchlorate, by concentrating respective 
solutions of the oxide in perchloric acid ; nonahydrated 
chromic perchlorate was obtained by operating at the 
temperature of the water-bath. The products are crystal- 
line and very hygroscopic. Sodium tetraperohlorato- 
aluminate, rAl(C 104 ) 4 ]Na, 12 H, 0 , was prepaid by con- 
centrating a solution of aluminium oxide and sodium 
perchlorate in aqueous perchloric acid ; it is analogous 
to the similarly product iron compound, but no corre- 
sponding percnloratochromate could be obtained. 

—F. SODN. 

Chromic oxide jellies. E. H. Bunco and L. S. Finch. 

J. Phys. Chem., 1913, 17, 769—779. 

An empirical investigation of the conditions of formation 
of chromic cxido jollies. Chromic chloride or sulphate gave 
a jolly with caustic soda or potash or ammonia in the 
presence of sufficient sodium acetate. With a consider- 
able exce.ss of caustic alkali a green jelly was produced ; 
with a small excess, or with ammonia hi any exeats, a 
violet jelly. Sodium oxalate, potafhiiim bilartrate, and 
citric acid could not be siilistitutod for sodium acetate. 
Freezing and agitation wore detrimental to the formation 
of jellies. Tlio jollies whmi dried were not reversible. 
Nf» jolly was formed on adding potassium hydroxide alone 
to solutions of chromic nitrate, chloride or sulphate, 
although in the oa,>-o of the suljihate a viscous solution 
was obtained on long standing. Chrome alum, however, 
gave a jolly with sodium or iiotassiiiin hydroxide alone, 
but not w'ith ammoiiiii, even in the presence (*f sodium 
acotaU*. — J. B. 

Jinre earths : Dimeihylphosphafes of . J. C. Morgan 

and (\ James. Chem. News, 1914, 109, 13 — 16. 

Tuk dimethylphosphates of a number of rare-earth metals 
were prepared and their use f<»r fractional jirecipitation 
or crystallisation studied. Diinethylphosphorio acid was 
prepared by Schifl’s method (Chem. Centr., 1867, 761, 
864), methyl alcohol (260 c.c.) iKsing added, drop by drop, 
to 2(K) c.c. of phosphorus oxychloride, kept at 25”— SO'* (’. 
After 1 — Ij^ hours the syrupy liquid was heated to expel 
hydrochloric acid and methyl chloride, then diluted, 
neutralised with liarium carbonate, filtered from barium 
phosphate, digested with the calculated quantity of 
sulphuric acid at 95” 0., and tiltored from barium sulphate, 
leaving a solution of dimethylphosphoric acid. The rare 
earth salts were prepared by dissolving the oxide, hydroxide 
f)r carlsmate in the acid solution : their crystalline form 
and solubilities arc shown in the following table ; — 


phosphatf’ of • 

Cry.stalllue form. 

Parts dissolved by 100 
parts of water : 

at 25^ C. 

at O.'i" a 

Lauthanuin . . . 

tJerium 

Praseodymium . 
Neodymium . . . 

Samtiiium 

(ladoHnium . . . 

V^ttrium 

Brbluin 

Ytterbium .... 

Hexagonal crystals 

1 , . plates 

1 

! ,! prisms 

Ix)ng needles 

103-7 

70-6 

64-1 

r.6-1 

36-2 

23-0 

2-8 

1-78 

1-2 

^ • 

22-3 

10-8 

e-7 

1 0-fi5 

1 0-26 


In using the dimethylphosphates for the separation of the 
rare earths, fractional precipitation was effected by 
heating the aqueous solution to progressively higher 
tomperaturoH up to 96” C., and the final filtrate was 
subjected to fractional crystallisation. The method 
prov^ to be much quicker than those known hitherto. 

I lanthanum, cerium, praseodymium, and neodymium were 
at once left in the final mother liquor ; samarium, europium, 
and gadolinium were much less soluble, but more soluble 
terbium, dysprosium, and holmium: erbium, 
thuhnm, yttrium, ytterbium, etc., ooHeoted in the least 


soluble fractions. The scdubilities of the dimetiiylphos- 
phates being the reverse of the usual type, the method 
proved useful for the rapid purification of many of the- 
rare earths, e,g., for the removal of traces of neodymium, 
from samarium. — A. S. 

ThaUiunif IWtiunit caesium, and rubidium nUriUs. W. CL 

Ball and H. H. Abram. Chem. Soc. Trans,, 1913, 103,. 

2130-2134. 

All the above-mentioned nitrites are most readily 
obtained by allowing the sulphate of the metal to react 
with barium nitrite. Csssium nitrite and rubidium 
nitrite resemble potassium nitrite. Rubidium nitrite is 
remarkably deliquescent, only slightly soluble in hot 
alcohol and practically insoluble in acetone. It is there- 
fore best prepared by precipitation from its aqueous 
solution vrith alcohol. Thallous nitrite is a soft crystallinO- 
substance of deep orange red colour. It melts without 
decomposition, and at a higher temperature evolves red 
fumes and leaves a yellow residue. Lithium nitrite 
crystallises with 1 mol. HjO. It is very soluble in hot 
alocho] even when anhydrous. It molts in its water of 
crystallisation below 100” C, and only logos w^ater slowly 
at this toraperature. At 160” C. it loses water rapidly 
and also evolves traces of oxides of nitrogen. — W. H. P. 

Bismuthinilrites. W. (\ Ball and H. H. Abram. Chem, 
Soc. Trans., 1913, 108, 2110 — 2130. (See also tliis J., 
1905,686; 1910,46,902.) 

TI’hji bismuthinitritcH of the univalent metals fall into 
two classes of the general formula X,Bi(NO |)4 and 
X 2 YBi(NOa)«, where X repregents ammonium, potaggium, 
rubidium, c«5-<ium or thallium and Y either lithium, 
sodium or silver. Of the twenty possible compounds the 
authors have obtained all but (NH4)jBi(N08)f. A further 
j scries, containing nickel in addition to a "metal of the 
X series, can be obtained by adding a nickel salt to a 
solution of the nitrite of tlie metal in the pretence of 
bismuth. The bismuthinit rites resemble the cobalti- 
nitrites in formula, colour, solubility, etc., in many cages. 
The bismuthinitrites are all easily bydrol^ed and it is 
therefore impossible to purify them bv washing with water. 
The nitrites used in thoir preparation must be entirely 
free from chlorides and as free from alkali as possible. The- 
existence of the above series explains to some extent the 
separation of sodium from potassium in the presence of 
casium and bismuth nitrite. Sodium cosium bismuthi- 
nitrite is relatively insoluble, while potassium cosium 
bismuthinitrite is not formed at aU. — ^W. H. P. 

Eadium D ; Alleged separation of from lead in radio • 

active lead by means of the Orignard reaction. C. Staehling, 
Comptes rend., 1913, 157, 1430 — 1432. 

The author rejieated the experiments of Hofmann and 
Wolf! (Ber., 1907, 2425), but wore unable to obtain soij 
evidence of the separation of radium D from lead. — ^A. 8* 

Cyanamide ; Polymerisation of to dicyandiamide if^ 

aqueous solution. G. Grube and J. Krtiger. Z. physik,. 
Chem., 1913, 86, 66—105. 

The polymerisation of cyanamide to dicyandiamide 
in aqueous solution was accelerated bv addition of alkali,, 
but whilst within the limits sludied the velocity of J>oly* 
merisation increased continuously with increasing adduiona 
of ammonia, in the case of sodium hydroxide and calcium 
hydroxide, it increased up to a maximum and then 
decreased a^in as the concentration of the alkali waa 
increased. Polymerisation appeared to be due to the 
union of undissociated cyanamide with cyanamide iona 
to form monobasic dicyandiamide ions : 

CNNHa + CNNH'-^-CjNjN A', 
since for a given concentration of total cyanamide, poIy» 
merisation proceeded most rapidly in a solution in whira 
the ooncentrations of undissociated cyanamide and of 
cyanamide ions were equal. The dissociation constant of 
cyanamide was found to. he of the order and that 
of dicyandiainide lOria^ from which it foUowa that 
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molar aolution (1 grm.*BtoL per litre), acid sodium cyan* 
amide would be hydrol 3 rticaily dissooiated to the extent 
of 3 per cent, and the acid ammonium salt to the extent 
of 79*~89 per cent. For the preparation of dioyandiamide 
irom commercial oalcium oyanamide, these results show 
that the addition of a foreign base is unnecessary. From 
the solution of the commercial product so much lime 
•should be precipitated that the concentrations of undis- 
sooiated cyanamide and of oyanamide ions in the solution 
•are equals and this condition should be maintained, as 
far as possible, during the process by periodical pre- 
cipitation of further quantities of lime. (Sm also Morrell 
and Burgon, this J., 1913, 1166.)— A. S. 

Nitrogen ; Active . E. Tiede and E. Domcke. Ber., 

1913, 46, 4096—4103. 

Fubthkb experiments have confirmed the view expressed 
previously (this J., 1913, 232) that the yellow after-glow 
considered by Strutt (this J.. 1911, 683; 1912, 70) to 
mark the re-formation of ordinary nitrogen from an active 
modihoation produced by the action of electric discharges, 
Is due to the presence of a small quantity of oxygen 
and indeed forms an extraordinarily sensitive test for the 
presence of traces of oxygen in nitrogen. An apparatus 
IS dMcribed in which pure nitrogen can bo generated by 
heating barium azide in a vacuum and then subjected 
to the electric discharge. If the apparatus be rinsed 
with the nitrogen several times to remove all traces of 
foreign gases, then the vellow after-glow does not appear 
when the electric discmirge is sul^equently produced, 
but makes its appearance immediately a little oxygen is 
generated by heating a small quantity of silver oxide 
onolosed in the apparatus. — A. S. 


Patxkts. 

Sit^pkuric acid ; Process and apparatus for conetntratiug 

and distilling C. Stoffmehl. Fr. Pat. 460,627, 

July 10, 1913. 

A MASONRY tower, provided with an acid-proof and dust- 
proof lining, contains internally a helical system of flue 
chambers, arranged stepwise one below the other. Each 
flue chamber is sealed at the top by means of a silica plate, 
which is surmounted by a silica evaporating basin, the 
lip of each basin protruding well over the edge of the next 
lower vessel. Outside the tower, above and close to the 
highest, internal flue chamber, an external flue chamber 
is covered by a silica plate and series of basins, in which 
preliminary heating takes place ; the lowermost external 
basin communicates by way of a silica funnel and tube 
with the highest internal evaporating basin, the furnace 
gases passing upwards through all the internal heating 
chambers in turn, then to the external chambers, and 
finally through flues in. the masonry of the tower into the 
chimney. The flues are so constructed that the masonry 
reaches a uniformly high temperature, and the sulphuric 
acid vapours, which are formed in the process of con- 
centration, are aspirated through an opening in the top 
of the tower and condensed. — 0. R. 

Ammonia from its ehtnents ; Process for preparing . 

Farbenfabr. vorm. F. Bayer und Co. Fr. Pat. 460,869, 
July 29, 1913. Under Int. Conv., Aug. 6, 1912. 

An increased yield of ammonia is obtained from nitrogen 
and hydrogen, heated udder pressure in the presence of a 
catalyst, if the compressed gases are allowed to expand 
as they leave the reaction cumber. — 0. R. 


Sodium nitrate. Shipments and consumption from 1911 to 
1913. W. Montgomery and Co. t)oc. 31, 1913. 
[T.R.] 


12 months ending Dec. 81st. 

1911. 

1912. 1 

1913. 

flhiproente from Bouth 
American Porta to all parts 

Consumption In U.K 

Do. in Continent 

Do. In United Statea 

Do. in other Countriea 

Do. In the World . . . 

Tons. 

2.412.000 
182,000 

1,M4,000 

556.000 

103.000 

2.855.000 

Tons. 

2.462.000 

130.000 

1.778.000 

485.000 

116.000 

2.508.000 

Tons, 

2,660.000 

124.000 
1,700,000* 

608.000 
88,000* 

2,520,000 


• which h*i hitherto been included In “ other Ck)untrie8.* 

w now included In the flgures for the “ Continent.” 


Hydrosulphites from aqueous hydrosulphite solutions ; 

Direct preparation of anhydrous . Chem. Fabr. 

Grioshoim-Elektron. Fr. Pat. 460,610, June 23, 1913. 
Aqubous hydrosulphite solutions are evaporated in 
vacuo with thorough and continuous agitation, so as to 
prevent the formation of lumps ; an organic base, such as 
aniline, may be added to the solution in such quantity 
that free aniline remains after the evaporation of the 
water, further heating being then required for the removal 
of the base. — 0. R. 

Tin oxides ; Process for ike preparation of . E. P. 

Wetzig. Fr. Pat. 460,867, July 29, 1913. 

Tin is molted in a furnace, and air and the flames from the 
furnace are simultaneously directed on to the surface of the 
molten metal. — 0. R. 


Nitrate industry of Chile. Oil, Paint, and Drug Rep., 
Dec. 8, 1913. [T.R.] 

According to the annual report of the Nitrate IVopaganda 
Aisociation, :tho total production of nitrate of soda in 
Chile in 1912 was 2,885,969 short tons, as compared 
with 2,784,361 tons in 1911. Exports from the whole 
district in 1912 were 2,763,600 tons, as compared with 
2.705,882 tons in 1911, 2,679,946 tons in 1910 and 2,367,968 
tons in 1909. The United States during last year received 
«bout 600,000 tons of the product. Germany received 
About 600,000 tons, and the United Kingdom 1,000,000 
tons out of the total listed exports. Of iodine the United 
States took 183 tons, as against 264 tons to European 
countries and 66 tons to the United Kingdom. 

Considerable progress is being made in the use of oil 
«8 fuel for boilers in the oficinas ; its use is stated to effect 
A saving of about 40 per cent. It is proposed to carry 
•out extensive experiments on a large scale, with a view 
to discover a method of treating low-grade caliche. 

Incandescence mantles^ rare earths, and their radioactive 
by-products. Stern. See IIb, 

Thermal anaiysis of days, bauxites, and some related 
substances, Wohlin. See VIII. 

Omvirneiric determination of nitrites. BoavokL ^fleXXlIl. 


Hydrogen peroxide ; Process of stabilising caustic alkaline 

solutions of and utilisation of the stabilised solutions 

for bleaching. Deutsche Gold- und Silber-Soheide- 
Anstalt vorm. Rfissler. Fr. Pat. 460,969, July 11, 1913. 
Aqueous solutions of sodium peroxide are stabilised by 
the addition of a small quantity of an antioatalyst,’’ 
such as a magnesium compound, preferably froshly 
precipitated, coUoidal magnesium silicate, the resulting 
mixture being ready for immediate use for bleaching; 
the “ anticatalyst ” is claimed to protect eeUulose fibres, 
especially cotton, from the action of caustic alkali Thus, 
separate solutions containing 0*16 kilo, of sodium silicate, 
0*12 kilo, of magnesium emoride, and 0*4 kilo, of soap 
respectively, are added to a solution of 1*6 kilos, of sodium 
peroxide in 400 litres of water; 100 kilos, of cotton, 
impregnated with 200 kilos, of water, are then added to 
the bath, which is heated to 66**— 67'* C. during one hour, 
maintained at that temperature for a second hour, and 
finally heated to 87° C. until the bath is exl^usted. — 0, R. 


Hydrogen and oxygen by ekdrolysis of rooter ; Production 

of . Soc. Anon. L’Oxh^rique Franyaise. First 

Addition, dated June 26, 1913, to IV. Pat. 469.967. 
Sept. 21. 1912 (this J., 1913, 1166). 


Each frame, constructed of wood, ebonite, etc., is pro- 
vided with an opening 3, and a similar opening, ], the 
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Iftttsr oommunioating with the interior of the frame a 
side opening, 2. frames are fdaoed togetimr so that 
the openings 1, and 8, in adjacent frames are in oontaot, 



and are separated by diaphragms, thus forming the 
anode and cathode compartments. The anode com- 
partments will thus discharge oxy^n into the channel 
formed on one side of the cell, and the alternate compart- 
ments will discharge hydrogen into the channel on the 
opposite side. The frame may be of wood, with ebonite or 
rubber pieces forming the openings. — B. N. 


Acetic acid ; Manufacture of . N. Griinstein, Assignor 

to Chem. Fabr. Grieshcim-Elektron, Frankfort on 
Maine, Germany. U.S. Pat. 1,081,969, Dec. 23, 1913. 
See Eng. Pat. 8076 of 1912 ; this J., 1913, Ul.—T. F. B. 


Phosphate of lime ; Process for the treatment of — J. 
Ciselet, Forcst-lez-Briixclles, and P. Noblet, Ixelles, 
Belgium. Eng. Pat. 8608 of 1 9 1 2, date of appl., Jan. 27, 
1913. 

See Fr. Pat. 436,661 of 1911 ; this J., 1912, 448. R(‘fer- 
once is directed in pursuance of Sect. 7, Sub-sect. 4, of the 
Patents and Designs Act, 1907, to Eng. Pats. 1790 of 1866, 
686 of 1876, and 2981 of 1882.— T. F. B. 


Sulphur from iron pyrites : Process for the extraction of . 

W. A. Hall, New York. Eng. Pat. 20,768, Sept. 11, 
1912. Under Int. Conv., July 26, 1912. 

See Fr. Pat. 458,028 of 1912 ; this J., 1913. 1166.— T. F. B. 


Sulphur and sulphates from sulphites ; Manufacture of . 

P. A. Newton, London. From Farhienfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. Eng. Pat. 
28,820, Dec. 14, 1912. 

Sex Ger. Pats. 264,920 and 266,167 of 1912; this J., 
1913. 1068.— T. F. B. • 


Silicate rocks ; Treating and recovery of alkalies (here- 

from. A, Hambloeh, Andemaoh, Germany, and S. 
Gelleri, Budapest, Hungary. Eng. Pat. 4842. Feb. 26, 
1913. 

See Ger. Pat. 268,702 of 1912 ; this J , 1913, 602.— T. F. B. 


Carbide; Process for coating with calcium cyanamide. 

V. Imperatori, Assignor to Soc. Italiana per il Carburo 
di Oalok), Home. U.S. Pat, 1,081,938, Dec. 16, 1913. 
See Fr. Pat. 448,078 of 1912 ; this J., 1913, 425.— T. P. B. 
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Fhtorsparinffiasstwi^eaku its %m. L. Springer* 

Sproohsaal, 1914, 47, 4—5, 20—21. 

The use oi Onorspar in glass is deprecated except for 
special oases and under favourable ciroumstanoos. It 
attacks the hearth and walls of the furnace and makes the 
exit-gases more injurious. By formation and deoomposi*- 
tion of silicon fluoride it causes a scum of sUiea on the- 
surface of the glass, and also alien the eonstitition of 
the class in respect of the proportion of aeid to baee*. 
On the other hand it is said to impart brilliancy to bottle- 
glass, and to increase its resistance under presBure. The 
method of calculating raw materials and eosts froHk 
molecular formulm is explained. — H. H. S* 

Glass ; Requirements of for bottling purposes, E. L. 

Frink. Trans. Amer. Ceram. Boo., 1913, 16, 706—727, 
Bottle glass requires to withstand the oorrosiye action of 
carbonated liquids contained in it under a foirly Ugh 
pressure, and also the severe changes of temperature 
due to the washing and si earning process which the 
bottles undergo in cleaning. Bottles filled with beverage 
were purchased and the liquid was commred with im- 
bottled liquid of the same manufacture. GrecE glass was 
more soluole in beer than amber glass. Of a dozen bottlee 
the lime content of the glass was found to range from 
3*3 to 12*5 per cent. Owing to the presence of magnesia, 
and an uncertain amount of hydration and carbona1i^„ 
lime is the most unreliable constituent of glass and is 
responsible for three-fourths of loss in manufacture.. 
The soda content of the bottles tested rangsd from 
13*6 to 26 per cent. ; the alumina from 1 to 8 per cent. ; 
magnesia from 0*6 to 4 ; silica from 66 to 74 per cent,. 
With a constant proportion of alumina, solubility increased 
with increase of soda and decrease of lime, wmlst with a. 
constant proportion of lime, solubility decreased with 
increase of alumina. A composition of least solubility 
contained 12 per cent, of soda and of lime and 6—6 per 
cent, of alumina. A series of microphotograpU illuslratea 
the lack of homogeneity found in bottle glasf es. To meet 
all requirements of bottling, the author recommends 
the composition : Na^O 13 — 14, CaO 12, Al^O* *3 — 5,. 
SiO, 70 — 71 per cent. — H. H. S. 


Plate glass chemist; Some chemical reactions of interest' 

to (he . F. Gelstharp. Trans. Amer. Ceram.. 

Boc., 1913, 15, 585—590. 

The chief point investigated was the behaviour of arsenic* 
trioxido in glass manidacturo. Its oxidising power by 
formation, and subsequent volatilisation, of metallic 
arsenic is disputed, and instead it is shown to be a reducing 
agent. Soda ash and arsenic tridxide react aooor^g to 
the equation : A8,0,-)-3Na,C0|-f 0|»2Na,As04*f 300^., 
With galtoake (sodium sulphate) white arsenic forms first 
sulphides and sulpharsenate of sodium, and ultimately 
sodium arsenate ; the formation of sodium sulphite is not 
regarded as possible. With limestone and with lime,, 
calcium arsenate is formed. In all cases an appreciable 
proportion of the arsenic introduced remains in tne melt. 
Another problem was the interaction of sand, soda ask 
and limestone. Only in certain proportions, when the* 
ratio NagO : CaO was not less thmi 2 : 1, was the jHodiict 
a uniform glass. — H. H. S. 


Glasses; InvesHgaikn of surface dwitrifteation o/— < 
under (hermal after-treatment, 0. J. Brockbank. Kans. 
Amer. Oram. Soc., 1913, 15, 600—606. 

Tub physical and chemical changes which may take place- 
in the surface layers of glass on reheating from the icfid 
to the plastic state are due to volatilisation of alkalis 
with consequent pr^uotion of silicates of higher siliea. 
content. If maintained at the critical temperature tor 
several days, the change will proceed tlunughout the 
solid glass. Soda-Hme silicates, as most liable to the- 
defeot, were investigated with regard to infinence d 
Miemieal conapoeitkm on devitrifleatien, The soitetthlf^ 


tlvVonlintptnt()rt»itfau4/orMnem^ atUke. Eng. 
Pnt. 9670. Btt I. 
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point was dotermmod by the distorted rofieotion of a 
pointed steel rod poim^ vertically on the heated glass, 
•nd the dimming point was indicated by the disappear- 
ance of these reflections, the muffle being providea with 
A thermo-couple. The results show that magnesia, 
and still more alumina, are bonefioial oonstituonis of 
glass. The use of dolomite is of decided advantage. 
In addition to its influence against devitrification, alumina 
in amounts above 3 per cent, greatly increases the viscosity 
of glass,— H. H. S. 

Clays, bauxites, and some related substances ; Tl'ermal 

analysis of . R. Wohlin. Silikat-Zeits., 1913, 1, 

225 — 229. 

Tmb heating curves obtained by gradually raising the 
temperature of finoly divided claj^ to 1300° C. (reached 
in 76 minutes) exhibit a more or less pronounced heat 
absorption at 660° — 680° C., corresponding to the loss oi 
water of constitution, and an emission of neat at 960° C., 
-due, in the author’s opinion, to physical change (probably 
a rise in specific gravity). Both of these disturbances arc 
oharaoteristic of the clay substance, the evolution of heat 
being most marked in those cases in which pronounced 
absorption has boon observed. Bauxites of the formula, 
Al20s,H|0, are characterised by an absorption of heat 
at about 640° C. and those of the formula, AljOj.SHjO, 
by an absorption at about 310° C. ; dehydration is com- 
plete at these temperatures, so the monohydrated oxide is 
ovidontly not formed as an intermediate product in 
dehydrating the trihydratc, and, similarly, artificial 
aluminium hydroxide is (!omplottdy dehydrated at a low 
temperature. With both typos, there is also often 
obeerved an evolution of heat at 1060° (I, owing probably 
to increase of specific gravity. Bauxites of the suppo.sed 
typo, AU03,2H,0, are mixture.s of the above, for they 
exnibit absorption of heat Ixith at 310° and 640° and 
at those temperatures only. The above characteristic 
behaviour of clay, A1.0a,2Si02,2Hj0, and of the two 
types of bauxite lias be<m apfdiod to the detection of 
these in minerals, and this method of thermal analysis is 
claimed to give more reliable results than are deduced 
from ultimate chemioal analysis, besides being more rapid. 

— F. SODN. 

• 

Clays and clay suspensions ; Electrical CA)nductwity of . 

[Determination of soluble salts.] A. V, Bleininger and 

C. S. Kinnison. Trans. Amer. Ceram. Soc., 1913, 16, 
623—631. 

Boluulb salts in clays may be rapidly estimated by 
determining the electrical conductivity, which is approxi- 
mately proportional to the concentration of the salts 
within certain limits. For unknown clays qualitative 
analysis should first be conducted, but the method is 
seoommended chiefly for the control of slips to which 
sodium carbonate or silicate has b<»en added for the 
•CMting process. — H. H. S. 

Clays: Effect of overbuming upon the structure of . 

A. V. Bleininger and E. T. Montgomery. Trans. Amer. 

Oram. Soc., 1913, 15, 71—88. 

Tni formation of vesicular structure in clays during 
burning loads to the prosonoe of pore space into which 
water oannot penetrate, and which therefore finds no 
expression in absorption tests as commonly practised. 
*The of these blebs ” is of considerable and 

unfavourable influence on the properties of the burned 
material. Conditions of burning, such as incomplete 
oxidation and too rapid firing, affect the phenomenon, 
but when all precautions are taken, a certain amount of 
gaseous matter is given off by every clay, resulting in more 
or less permanently enclosed pore space. The inherent 
atruoture of the clay and that imparted to it in moulding 
are important laotors. Some clays, on burning, develop 
vesicular structure long before their porosity as measnred 
in absoqition tests approaches zero ; others reach the 
stage of non-absewption and then form blobs rapddty, 
'^Tke authors investigated the effect of overbuming rather 
than of normal conditions in order to ascertain the readi- 
ness udth which different clays became spongy and to 


determine how important a factor the enclosed pore space 
is in bringing about swelling. A definite rate of firings 
a rise of ^° C. per hour, was maintained dtuing all the 
tests. Pore space was calculated from the dry and wet 
weights of specimen briquettes, and their true and apparent 
specific gravity. The results show that molecular changes 
still proceed after vitrification and that equilibrium is 
only reached when complete fusion has been brought 
about. — H. H. S. 

Clays : Function of time in vitrification of G. H. 

Brown and G. A. Murray. Trans. Amor. Ceram. Soc., 

1913, 16, 193—216. 

Following the work of Bleininger and Boys (this J. 
1911, 1384) clays were heated to their maturing temper, 
atures at definite rates and the effect compared by means 
of porosity and shrinkage determinations. Before testing, 
the sample discs were fired in a gas kiln to 860° C. until 
the clays wore fully oxidised. The effect of time in the 
firing of clay products is of groat importance. A rapid 
rate of firing roquire.s a higher linishing temiieraturo than 
a slower one. The higher the content of fluxes the more 
marked will be the influence of the time factor. General 
rules governing timo-temperaturo relations are not possible, 
owing to the fact that certain properties of clays, such 
as their viscosity at kiln temperatures, vary widely 
according to composition and physical structure. Vesicular 
structure (see preceding abstract) is produced by excessive 
temperature and also by longer burning at lower tempera- 
tures. The rate of burnjing must depend on tlio character 
of the clay and the size of the product to be fired. For 
most purposes rates of firing of from 10° l-o 36° C. ))er 
hour are suitable. Firing at constant rate oannot bo 
applied to practical work. Within 40° of the minimum 
maturing temperature, the rate should be lowered to 
10° C. per hour until the burn is finished. When uniformity 
of fcmporatiiro cannot be obtained in a kiln, the minimum 
maturing point should bo maintained until the clay has 
reached the desired degree of density. The greater the 
tendency of a clay to produce vesicular structure, the 
lower should be the burning temperature with a corre- 
sponding increase in time. For this purpose it is necessary 
to know the temperature limits within which the time 
factor becomes effective. Every clay should be studied 
by means of pyrometers, cones, and shrinkage and porosity 
determinations. — H. H. S. 

Felspar ; A commercial method of teMing J. Minne- 

man. Trans. Amer. Ceram. Soc., 1913, 16, 101—111. 

The common practice of making cones of samples of new 
consignments of material and firing them in comparison 
with a cone of standard felspar is not justified by its 
results. The variation in deformation temperatures is not 
BO j^at as is indicated by chemioal analysis with regard 
to the content of the quartz impurity. If quartz be added 
to pure felspar, very little change in deformation is noticed 
until 16 per cent, is reached, after which deformation is 
decreased with increase of quartz. The author suggests 
that flint to the extent of 16 or 20 per cent, be add^ to 
the samples of felspar when making the trial cones. The 
fired cones should bo examined for colour and the presence 
of black specks.— H. H. S. 

Felspar and a deformation study of some felspar and felspar- 
quartz mixtures. A. H. Watts. Trans. Amer. Ceram. 
Soc., 1913, 16, 144—166. 

The potash spar of commerce, usually regarded as ortho- 
clase, is really microcline. Deposits of pure albite (soda- 
felspar) do not exist on a commercial scale, and the 
material on the market always contains small quantities 
of potesh and lime. The relative influence of potash and 
soda bases in causing cones of felspar to deform was 
tested by various mixtures of microcline and albite. 
Pure potash spar deforms at cone 10 ; the moat fusible 
member of the series consists of a mixture of 7 of albite 
to 3 of microcline, which goes down before cone 6 ; mix- 
tures containing 44—77 per cent, of albite to 53—21 of 
miorooline are all completely deformed before cone 6, 
but the late of deformation deoreaaee at the miorooline 
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content increaaee. High eodn content hence doee not 
indicate low deformation temperature, and the proportion 
of aoda epar cannot be determined in this manner except 
by careful observation of the rate of deformation. Potash 
gpars are very slightly affected by additions of quarts or 
£^t ; substitution of quarts for felspar up to 20 per cent, 
may be made without materially affecting the temperatwe 
at which deformation begins or is completed ; substitution 
up to 35 per cent, does not affect it more than half a cone. 
Mixtures of soda spar and quarts have in all cases more 
rapid rates of deformation than any mixture of potash 
spar and quartz. This property might be convenient in 
glazes where fluidity is desired, but would tend to cause 
warping in porcelain bodies. Soda spar-quartz mixtures 
do not deform at a lower temperature than pure soda spar. 
Ware made from soda spar gives a dead woody ring. In 
manufacture there is no advantage in introducing more 
than half the fluxes as soda spar. — H. H. S. 


Kmlin-felspar mixture; Deformation study of . 

H. Wilson. Trans. Amor. Ceram. Soc., 1013, 16, 217 — 

232. 

The deformation of mixtures of pure inicrocline felspar 
and pure kaolin was studied. With pure felspar deforma- 
tion occurred at cone 0. With 2 and 3 per cent, of kaolin, 
deformation began later, but proceeded more raijidly, the 
end being reached earlier than with pure felspar. With 
6 and 6 per cent, the rate declined to that of pure fcls^iar, 
but deformation Ix^gan and finished later than with the 
latfor. At 9 — 1 1 per cent, of kaolin, deformation pro- 
ceeded at a more rapid rate than with any other mixing, 
though it began late. Beyond 10 per cent., deformation 
began and finished at higher temperatures as the quantity 
of kaolin was increased. The results indicateil two 
eutectics, one in the region of 2 — 3 t)f kaolin and 08 — 97 
per cent, of fedspar, the other with 9 — 1 1 of kaolin to 91 — 89 
per cent, of felspar. When kaolin was added to a 1:9 
mixture of quartz and felspar, there was most rapid 
deformation with 8 per cent., and next with 10 and with 
0 per cent, of kaolin. Hence felspar with both quartz 
and kaolin as impurities may deform either with or before 
pure felspar. — H. H. S. 


Tatr as a [pottery] body material. C. W. Par melee and 
0. H. Baldwin. Trans. Anier. Coram. Soc., 1913, 16, 
632—646. 

CoMMEBCiAL talc may be either talc or steatite. It can 
be substituted for clay in Ixidios in considerable quantities 
without affecting the working proiJertios. It has a decided 
influence, even in small quantities, in promoting trans- 
luoency and whiteness of ware. Talc promotes vitrifica- 
tion, which proceeds slowly and without the sudden fusion 
caused by lime, and it also increases the toughness of the 
body as measured by abrasion loss. — H. H. S. 


Poredain bodies; Vi&Msity of . A. V. Bleininger 

and P. Teetor. Trans. Amer. Ceram. Soc., 1913, 16, 
328—337. 

Ths vitrification of oeramio bodies requires for its explana- 
tion two assumptions, the existence of surface tension 
tending to contract the mass, and a lowered viscosity or 
softening, which will permit the displacement and re- 
arrangement of the molecules. As a measure of viscosity 
the deformation under tensile strain was used. Specimens 
of porcelain bodies were made up of such shape tnat they 
could be hung from a fireclay grid and a weight attached 
to the bottom. The specimens |X)ssessed a cross-section 
of approximately 1 sq. in. after burning them to vitrifi- 
cation; their length was 4^ ins., their width 11 ins., 
mould measurement. The load was applied to each bar 
after firing to cone 10, by means of a fireclay piece pro- 
vided with a groove into which fitted the bottom of the 
poroelain, and was maintained at 6 lb. per sq. in. Porce- 
lains test^ embraced compositions of 36—60 per cent, of 
clay and 10—26 per cent, of felspar. Complete vitri- 
fication, as indicated by the ink test, was notpoesible 
with bit than 19 per cent, of felspar. Excess of felspar 


proved UAdesirable, the visoosity being reduced. The 
higher the clay content, the lest mark^ was the effect 
of felspar. A sharp line of demarcation appeared between 
bodies containing less and more than 46 per cent, of 
clay. The former possessed a ve^ much higW tempera- 
ture coefficient of decrease of visoosity and hence were 
more subject to deformation, and accordingly undesirable. 
Under tensile stress at kiln temperatures, the strength 
of poroelain bodies was found to ne low, about 5 lb, per 
sq. in. with maximum elongation, and to be but a small 
fraction of the tensile strength at ordinary temperatures. 
The permissible elongation under a loan of 6 lb. per 
sq. in. appeared to about 6 or 6 per cent. — H. H. S. 

Sanitary ware ; A process of making [engobea for] — % 
J. B. 8haw. Trans. Amer. Ceram. Soc., 1918, 15, 
467—481. 

A DESCBiPTioN of the manufacture of sanitary ware with 
some experiments on the composition of the intermediate 
engobo or slip. All 8li|>s were fired at cone 9. A clay con- 
tent of more than 40 per cent, required a felspar content 
of more than 15 per cent, to got sufficient vitrification 
at cone 9 unless more than 1 per cent, of lime was present. 
Lime could be introduced up to 10 per cent, in slips 
containing 40 per cent, of clay without attacking the 
overglaze or destroying opacity. The presence of lime 
assisted the start of vitrifioation but was not essential 
to j^ood slips. More than 46 per cent, of felspar made 
a slip too vitreous and likely to craze, and similar results 
were obtained with less than 40 per cent, of clay and 
more than 15 per cent, of felspar. The following limits 
are assigned for satisfactory slips ; felspar 20 — 46, flint 
10 — 40, china clay 30 — 60, calcium carfenato 0 — 10 per 
cent. — H. H. S. 


Refractory bodies ; Development of special . E. T. 

Montgomery. Trans. Amor. Ceram. Soc., 1913, 16, 

606—619. 

Refbactory bodies are of two classes ; those which have 
high thermal conductivity and low eoeffioiont of expansion 
inherent in their constituents, and those which have an 
open porous structure of just the proper density to con- 
duct neat with the least detriment to the body. The 
former class, which includes fused majmesite, fused 
alumina and fused quartz, is the safer. The latter class 
may be made from combinations of alumina, kaolins and 
ball olays. The Marquart pyrometer tubes, inner and 
outer, have the approximate composition: 30 percent, of 
calcined alumina, 30 of raw ball clay, and 40 of calcined 
clay for the inner, and 40 per cent, of oaloined alumina, 
30 of raw ball clay, and 30 of burnt clay for the outer 
tube. The body is glazed with a refractory glaze to make 
it impervious, and has an absorption of 13*7 per cent. 
Various bodies were made up with fused magnesia, burnt 
alumina and kaolin respeotivelv as rofractorv elements, 
and with a percentage of ball clay to render tnem plastic 
enough to formed into tubes by means of a die. The 
magnesia trials gave the best results, followed b^ those 
of alumina and then of kaolin. A mixing particularly 
recommended is : ball clay 30, kaolin 66, fused magnesia 
t6 parts by weight. Fir^ at cone 12 it is impervious 
to gases without a glaze, does not absorb liquids and 
withstands sudden cooling. — H. H. S. 


Tile ; Production of a pink vitrified floor . R. Held- 

ingsfeld. Trans. Amer. Ceram. Soo., 1013, 16, 140—148. 


The tile body was vitrified at cone 11, and the best pink 
was obtained from a mixture of Fe|0« 1, ALOi 90, and 
Or«0, 9 per cent., mixed as a stain with 10 times 
its weight of the body-mixing : 64 per cent, of spar, 6 of 
flint and 31 of kaolin. The pi^ tnos obtained could be 
darkened to ruby by substituting 6 per cent, of calcium 
phosphate for 6 per cent, of alttnuna in the stain oo^pdsi- 
ti^ The calcium phosphate probably acted as a nux, 
bringing out a^ cone 11 a dark pink which would have 
bMn produced without its use at a higher temperature. 
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HffdroM ailieaUa formed under tieam weemtre. L. 

Barringer. Trana. Amer. Ceram. Soc., 1913, lA. 

126—139. 

For insulating ware similar to that described in Eng. Pat. 
19,035 of 1905 (this J., 1900, 700), it wag found that a 
high mroentage of silica was desirable and also t^t an 
inert fibrous material like asbestos was necessary to impart 
mechanical strength. A suitable mixture consists of 30 
parts of slaked lime, 45 of flint and 26 of asbestos. It is 
sha|)ed bv presses, dried, subjected to steam pressure of 
not less than 135 lb. ]>er sq. in., and again driedf, when the 
pieces are ready for use. A pressure of 150 lb. per sq. in. 
tor about four hours gives the best results. Otner oxides 
and hydroxides than those of calcium gave varying 
results. Zinc, magnesium and lead oxides gave good results, 
as also did manganitc. Of these hydrous silicates of 
calcium, magnesium, zinc and lead, t^t of calcium had 
the highest disruptive and mechanical strength and the 
highest absorption. The formulas for the substances were : 
CaO,8iO,,0-64 H,0; MgO,SiOa. 0-46 HjO; ZnO,SiO,. 
0*05 H,0 ; the lead compound giving a doubtful result, 

— H. H. S. 


Crazing of white ware ; Method of testing [delayed] H. 

Harkort. Trans. Amer. Ceram. 8oc., 1913, 16, 368 — 372. 
Wars crazed on coming from the kiln is not so serious an 
item of Ions in manufacture as ware which crazes after 
an interval during which it may have been despatched 
and put into use. For this delayed crazing the author 
suggests the quenching test. A drying oven was heated 
by electric current with the greatest possible uniformity 
by means of wire winding. Heating was accomplished 
gradually in order that the piece should acquire the 
temperature indicated by the thermometer. The piece 
was then quenched in cold water. If crazing did not 
result, the tost was repeated at a temperature 10® C. 
higher. Ware which had a quenching temperature limit 
of 120® C. crazed in a few days ; of 160®, in three or four 
months; of 160®, in 16 mont^ ; over 170® (I., crazing 
seldom resulted in the period of observation, 21 years. 
Variations up to 20® C. were observed from different 
thicknesses of glaze, the thicker glaze rupturing the more 
easily. Another method of conducting the quenching 
test consistod in repeating it at a fixed temperature, sav 
120® C., until crazing occurred. The results agreed with 
those of the previous method. Ware which failed at 190® 
was not crazed after 16 repetitions at 120® 0. — H. H. 8. 

Underglazf coUrurs containing chromium ; EffeH of zinc in 

. F, K. Pence. Trans. Amer. Ceram. Soc., 

1913, 16, 118—124. 

An inference by Heubach (this J., 1912, 1129) that the 
green developed by chromium is not destroyed by the 
presence of zinc in the stain, as it is by zinc in the glaze, is 
not confirmed by the author. Whether a mixture of zinc 
oxide and chromium trioxido be fired alone or with the 
normal constituents of glaze-stains, such as silica, alumina, 
and boric oxide, the green is destroyed in the stain as 
actively as in a glaze. The tint obtained is determined 
by the composition of the stain, and varies from brown 
to grayish pink. — H. H. 8, 

MaU glazes. F. K. Pence. Trans. Amer. Ceram. Soc., 
1913, 16, 413—419. 

Thi theory advanced previously (this J., 1912, 1128) 
that mattnesB is due to crystallisation from a glass matrix, 
was confirmed by microscopic examinations at different 
stages of development of the glaze. The evidence indicated 
that in true matts the glaze behaved in every w|y analogous 
to a bright glaze, except that all of the components did 
not always enter into solution and that on cooling segre- 
gatimi of crystals took place. The best way of obtaining a 
matt glaze was found to consist in facilitating mqst 
effectively the process of solution and subsequent or^taK 
lisation. Special types of matt glaze might be produced 
by differeRt phenomena, such as vesicular structure, but a 
causal relarion was found to exist between crystailnatioii 


and the production of true matt glazes. In the case d 
calcium-alumina and barium matt glazes the crystals 
were very tiny and in some oases did not amount to more 
than 20 per cent, of the mass, whilst presenting a smooth- 
matt texture. Zinc matt glazes exhibited relatively 
large crystals and correspondingly coane texture. Barium 
matt glazes have hitherto been regarded as due to 
immaturity, but the author succeeded in obtaining a true' 
matt from the formula ; 016 KjO, 0-05 ZnO, 015 PbO, 
0*30 CaO, 0-36 BaO, 0*26 AljOa. 1*88 SiO„ the gUze being 
fired at cone 02.— H. H. 8. 


Leadless enamels [on cast iron], H. F. Staley and G. P. 

Fisher. Trans. Amer. Ceram. Soc., 1913, 16, 620 — 627. 
Experiments were made by eliminating load from a 
commercial cast iron dnamel, and by converting a leadless 
sheet steel enamel into one for cast iron. The latter 
method was unsatisfactory, enamels for sheet steel being 
too refractory and too high in fluorides ; crazing resulted 
if the fusibility was brought to the desired pitch. It was 
not possible in all cases to stop crazing by decreasing 
fusibility. The following four recipes are recommended 
for leadloss enamels, the figures applying to the raw 
mixing.^ : — 


1 

2 

3 

4 

Felspar 

1 422*0 

430*0 

410 

410 

Flu6rsi>ar 1.. 

122*5 

154*5 

— 

— 

Borax 

i 151*0 

151*0 

241 1 

241 

NagCOi 

NaNO, 

1 80*8 

107*0 

' 

. — 

1 27*4 

27*4 

27 1 

27 

BaCO, 

1 oo-s 

00*3 



CaCOs 

20-9 


— 

— 

ZnO 

160*0 

110*0 

— 1 

125 

8nO, 

Cryolite 

Borip, apiil 

88-0 

83*0 

80 i 
120 

443 

80 

120 

222 







The felspar used contained 10*8 per cent. K^O and4 *44 Na,0. 
All fluxing oxides in common use except lead oxide and 
boric oxide gave a matt finish in enamels when used in 
exccsive amounts. Crazing was liable to occur if the 
fluorides exceeded 16 per cent, of the weight of the melted 
glass.— H. H. S. 


Lead in the ceramic industry ; Problem of . L. 

Petrik. Sprechsaal, 1914, 47, 1 — 3. 

The solubility of load glazes is tested by official methods 
which vary somewhat in different countries. The German 
method is to heat for half an hour with a 4 per cent, 
solution of acetic a(;id. In the English method, solubility 
is testod at ordinary tempeiwtures in 0*26 per cent, hydro- 
chloric acid. The method proposed by the author con- 
sists in digesting 5 grms. of the finely ground substance 
for one hour in an Erlenmeyer flask with 160—200 c.c. 
of 0*38 per cent, hydrochloric acid at 37®— -40® C. Sodium 
acetate is then added to promote settling, and to dissolve 
load chloride. The residue after filtration is also washed 
with sodium acetate solution. Lead is then estimated as 
sulphate. In a comparison of these methods, a glaze 
which had a solubility of 0;17 per cent. PbO by the 
English method, yielded 0*25 by the German and 0'56 
by the author's method. As low solubility can only be 
obtained in glazes containing a high percentage of lead 
by frittiim some of the constituents, a series of frits waa 
tested. The frits contained a constant molecular propor- 
tion of 0-76 PbO, 0-12 Al|Oa, and 2-4 SiOg and varying 
amounts of lime, potash, and boiic anhydride. With 0*20 
CaO, 0*05 K,0, the solubility was 0*57 per cent. (Petrik) ; 
addition of 0*1^ BjOg to the frit gave 0*79 : of 0*25 BgOg, 
2*54 ; of 0*375 BgOg, 7*02 per cent. When the lime and 
potash proportions were revened, t.e., with 0*05 CaO and 
0*20 KgO, solubility was 3*42 per cent. ; adffition of 0*25 
BgOg gave 5*95; of 0*375 BgOg, 12*88 per cent. PbO. 
Tne first frit of the series was aooording^ the best, viz., 
that of the formula 0*75 PbO, 0*20 GaO, 0*05 K.O, 0*12 
Al,0„2*4Si0g,-H.H,a 
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Patents. 

Mica sheets; Process and apwnUus for making . 

Metro wski und Co. Akt-Qes.^ Porz on Rhine, Germany. 
Eng. Pat. 15,Xi68, July 6, 1913. Under Int. CoHv., 
July 22, 1012. 

To overcome the adhoBion of lumps of split mica and to 
separate them into single flakes which can bo applied 
to an adhesive backing, the split mica lumps are 
introduced into a rotating sieve drum. When sufficiently 
separated the flakes pass individually through the meshes 
of the sieve drum on to the adhesive backing, or on to a 
wiro-gauzo or tinoly perforated carrier band. — W. (\ H. 

Kilns or apparatus for drying china clay and olh r materials. 
The Oil-Flamo Furnace Cx).. Lid., London, and E. 
Buchholtz, Harrow. Eng. Pat. 29,065, Hec. 17, 1912. 

To obtain more uniform heating of the floors of drying kilns, 
a central flue extends from each of the furnaces located 
at the front (if the kiln to the roar of the kiln under the 
floor. The flue is closed at its rear end and is provided 
with openings in its side walls adapted to conduct heating 
gases from the funmeo to flues extending laterally and 
communicating at their outer ends with collecting flues 
arranged parallel to the central flue and connected with 
a main outlet flue*. The openings in the flues may iner^'asc! 
in size as (heir distance from the furnace increases. — H. II. S. 

Crtirihle, G. N. Jeppson, Asoignor t(» Norton Go,, Wor- 
cester, Mass. IJ.fcJ. Pat. 1,081,636, Dec. 16, 1913. 

A roRoiTS crucible or container has glazed and unglazed 
portions which are isolated from each other by a septum 
of glazing composition. — H. H. »S. 

Hefrachnj composition, G. N. Jeppson, Assignor to 
Norton Go., Worcester, Mass. U.S. Pat. 1,081,636, 
lk!e. 16, 1913. 

PftKViousr.Y fuK*d alumina is mixed in a loose, dry state 
with a small quantity of a refractory binding material. 
The mixture forms with water a plastic mass which is 
<!apablo at high temperat ures of binding previously 
burned portions of like comjKisition without fluxing them. 

— H. H. S. 

Glazed nfractory article [crucMe], A. T. Malm, Assignor 
to Norton Co., Worcester, Mass. U.S. Pat. 1.081,642, 
Dei;. 16, 1913. 

A C'RuriULE or other article comprised of alumina and a 
ceramic binding material is covered with a jiorcelain glaze 
having a cocfliinent. of expansion closely apiiroxi mating to 
that of the Is.dy -H. H. S. 


Enamel; Proias for dulling - A. .1. Scliiiler, Ham- 
burg. Gcrniany. Eng. Pat. 28,679, Dec. 12, 1912. 

An enamel < oaiing of ordinary com{rosition is first fired 
upon the artn le, and then a second coating of enamel 
is fired on, which is prepared by intimately mixing togotto 
ordinary enamel ingredients comprising a^ut equal 
proportions of alkali and silica, fusing them to form 
a vitreous mass, whitjh is ground and mixed with an almost* 
oq ual quantity of raw silicious materials. To give surfaces 
suitable for writing with pencil, graphite or chalk, mag- 
nesium carbonate, borax or soda is mixed with the materials 
of the second coating, — W. G. H. 


Porous article, U.S. Pat. 1,081,573. See XXIII. 


IX.— BUILDING MATERIAIB. 

f^ortland cement ; Properties of as affected by different 

burning temperatures, P. H. Bates. Trans. Amer. 
Ceram. Soc., 1913, 15, 420—443. 

Increase of lime in the raw mixing cau.*;od increase of 
tricalicum silicate and aluminate, accompanied 1^ decrease 


of calcium orthosilicate and disappearance of the com* 
pound, 60a0,3Alg0., but to bum the material containing 
higher lime required a higher temperature. Investigation 
of various mixtures fired to the temperatures 1100®, 1200®, 
1300®, 1350®, 1400®, 1460®, and 1600® C., was carried out 
with regard to changes in constitution of the resulting 
clinker and also concerning physical properties of the 
cement. With increase of temperature there was an 
increase in the amount of 3CaO,SiOg ; alumina tended 
to pass into SCaOjAljO,, and iron oxide entered into 
the orthosilicate, colouring it brown and apparently pre- 
venting inversion of the to the y-form on cooling. 
There was but slight change in strength beyond the tem- 
perature at which satisfaetory material was first obtained. 

— H. H. S. 

Ultramarine ; Behaviour of in cement ware. K. 

Hacrting. Z. angew. Chem.. 1913, ^ 800. 

Ultramarine used for colouring cement ware is gradually 
1 decolourised in the interior of the mass, although the 
1 exterior remains apparently unaltered. This takes place 
! more rapidly in tropical regions. In a six-year old 
j building the surface of some coloured cement plates 
j became covered with a deposit which proved to be almost 
! pure sodium sulphate. Under the deposit the plate 
j appeared unaltered, but the coloured layer was found to 
I extend to a depth of only 0*2 mm., the remaining 2*6 cm. 

I having bi'cn completely decolourised. — A. S. 

Cast-iron ; Concrete -covered , a new structural material. 

F. von Emperger. Stahl u. Eisen, 1913, 88, 1803—1808, 
1972—1979. 

An account is given of the use of beams of cast-iron with 
a covering of reinforced conende in bridge- and building- 
j construction. The total diameter of the beams is twice 
j that of the iron cores. It is claimed that with such beams 
I the great strength under pressure of cast-iron can be 
iitilihcd, without the disadvantage of its brittleness, 

— T. St. 


I Gypsum ; Calcining of . L. V. Snider. Eng. and 

Min. J., 1913, 96 , 1220. 

In the continuous Cummer process, a rotary kiln is used 
through which gypsum crushed to nut size passes in about 
ten minutes. M^en discharged it has a temperature of 
260® C., and it is stored in brick bins in which it acquired 
a uniform lemporaiure to produce plaster of the right 
quality. This is pulverised and sift^. The continuous 
process requires less fuel and power than the older process. 

— W. R. S. 

Slags ; Study of sutne calcareous and magnesian . 

A. V. Bleininger, G. H. Brown, C. S. Kinnison and 
A. A. Klein. iVans. Amer. Ceram. See., 1913, 15 , 647 — 
669. 

The production of slags for building purposes where 
better materials are not available is suggosted as an 
independent industry. Suitable compositions should not 
contain less lime than is represented by 56 per cent, of 
limestone to 44 of shale or 62 of dolomite to 48 of shale 
per cent. The dolomitio slags show greater fluidity, 
crystallise more readily and are sumrior in hardness and 
toughness. Impure stones, rejectea for lime making, are 
suitable for this industrial application. The basic slags 
of the limestone series are coarser in grain than the corre- 
sponding dolomitie slags, and have higher indices of 
refraction. — H. H. S. 

The Dunn pulverised coal burner. Roush. See IIa. 
Patents. 

Portland cement ; Manufacture of . 0. T. Hill, 

Norwood, Transvaal, and C. G. Stone, Johannesburg. 
Eng. Pat. 5908, March 10, 1913. 

From 1 to 10 per cent, rf magnesium silicate (as soapstone, 
steatite, etc.), is incorporated with Portland cement 
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preferably by grinding with ihr3 clinker. Mortar made 
with the product is Raid to be »tronger and mure water- 
proof than that mado with ordinary cement.— F. Soi>N. 

Waterproof eemerit and method of making. R. Scihulor, 
New York, Assignor to Tho Gibraltar iStoiie Go. U.S. 
Pat. 1,081,166, I>ec. 9,1»13. 

A HIXTURK of Portland cement, alum, a soluble soap, 
puzzuolana cement, and slaked lime. The Portland 
cement (200 parts) is preferably mixed in separate jHirtions 
With the alum (3 fiarts), ]K>tash soap (3 parts), puzziiolana 
cement (28 parts), and lime (24 parts), and the p«»rtionH 
are then mixed together. F. Soon. 

Artijiciat Atones ; Meihud of and inmnH for manufacturing 
G. Ifidoux and .1. Bernheim, Palis. Kng. Pat. 
7002, March 22, 1913. 

The incombustible waste from house r<dme, or the slag 
from destructors, or a mixture of both, is grouml “ as 
finely as normal commercial cumlitious [htiuiI,” mixed 
with green calcareous or other clay, jireviously dried and 
sifted, tho mixture moistened with a jet of wafer or of air 
charged with atomised water, or of steam, mouhled under 
pressure and finally baked at 950' to 1000^' ('. Suitable 
proportions are 05 to 75 ])er ci'jit, by volume of ineoni- 
bustible waste, 35 to 25 of clay, and 8 to 10 pi'r cent, of 
water. The plant used eomjirises a nnllstoiu' grinder, 
a sieve, and a lutpper provided with a distributor for 
dealing with the incombustible matter, a disintegrator, 
a dryer, a millstone grinder, a siev(‘, and a hoppi^r provided 
with a distributor for the iday, a mixer provided with 
spiral wings for mixing the incombustible waste with the* 
clay, a grinder, a sieve, a hoiipei and a moulding jiress. 

— W. G. H. 

Lithographic shw ; Manufacture of artificial . V. 

Hereng, Brussels. Eng. Pat. 12,040, May 30, 1913. 
Under Int. (Vmv., May 30, 1912. 

Equal weights of two or three kinds of Ihirtland cements 
(obtained from different manufacturers), tra.ss, and oolitic 
limestone (such as French stonc' or Euville stone), are 
mixed and sifted before being introduced int4> a jierforated 
mould where the mixture is first com]>ro.sHed in the dry 
state and then immersed in water in which it is maintained 
under a high pressure, about 135,000 kilos, per sq. ni., 
until coiiipleUdy impregnated. As the volume of the mass 
«annot increase, air is exjH*lled, and the stone .so formed 
is hardened from the centre to the jieriphery by remaining 
in water for at least three months, after which it is drieil 
very slowly in a damii room protected from currents of 
air. -H. H. S. 

Fireproofing conijMsilion. W. A. Hall, New York, Assignor 
to William A. Hall Lumlxir and Fibre Go. U.S. Pat. 
1, 080,900, Dec. 9, 1913. 

An alkaiim^ mixture made from apjiroximafely equal 
proportions of a salt, having tireproofing properties ami 
an acid reaction and a salt having an alkaline reaction, 
especially from nmnmninm sulphate and trisudium 
phosphate. — F. Sodn. 

Wood ; ApparatUA for presendng . G. B. Shipley, 

Milwaukee, Wis. U.S. Pat. 1,081,158, ]X‘c. 9, 191,3. 

A MKA8UH1NU t4mk, which mav supported on a weighing 
machine, is connected, on the one hand, with a retort 
for tho wood and, on the other, with a soune of preserva- 
tive fluid. Means are provided for conveying fluid to the 
Unk for weighing ; for ])rodueing uniform pressures 
(above atmospheric) in the tank and retort ; for conveying 
the weighed fluid to the retort, and additional fluid at a 
pressure above that obtaining in the retort; and for 
allowing the excess fluid from the retort to return to (he 
tank for re-weighing, and thence to th<* source. — F. Sodn. 

Refractory materials ; Treatment of and apparatus 

therefor. G. Weintroub and H. Riwh, Lynn, Mass., 
U.S.A. Eng. Pat. 20,348, Sept. 0. 1912. Under Int. 
Conv.. May 28, 1912. 

See U.S. Pat. 1,071,488 of 1913; this J., 1913, 944.~T.F.B. 


Refractory materiaU. British Thomson-Houston Co., Ltd., 
London. From General Elootric Co., Schenectady, 
U.S.A. Eng. Pat. 20,389, Dec. 20, 1912. 

See U.S. Pat. 1,072,413 of 1913; this J., 1913, 1070.— T.F.B. 

Hydraulic cement ; Process for the manufacture of a . 

C. L. Carlson, Stockholm. Kng. Pat. 2239, Jan. 28, 
1913. Under Int, (Vmv., Aug. 49, 1912. 

See Fr. Pat. 452,.399 of 1912 ; this J.. 1913, 669.— T. F. B. 

Mortar ; Process of manufacturing a waterproof . A. 

Markus, Assignor to A, Pr6e, Dresden, Germany. U.S. 
Pat. 1,082,035, Dec. 23, 1913. 

See Fr. Pat. 446,375 of 1912 ; this .1., 1913, 144.— T. F. B. 


X.— METALS ; METAUURGY, INCLUDING 
ELECTRO-METALLURGY. 

Dry f dust ; Kvonomy of . J. von Elircnwerth. Iron 

and Steel Insl., May, 1913. 

GALcnr.ATioNH showed that the percentage economy of 
fuel due to rcdiictnm of the moisture of tho blast from 
15 to 5 grins. ]>er kilo., without considering the consequent 
reduction of Uunperature of the waste-gases, ran between 
6 and 11 ; and that due to the lowering of temperaturt' of 
tho waste-gases laftween 3 and 15. The t-otal eeomuny 
was from 9 to 25 per cent. The economy of drying the 
blast IS greater the lower the tenijierature of the blast 
and the higher the original temjHTature of the waste 
ga^es. There being less fuel charged, the total volume of 
iiiatonal, and hence the volume of blast, per unit of pro- 
duction, is less ; thus tho blowing engine and stoves can 
eojie with a larger production, and the fuma(;e yield is 
increased. The tiunperature in the melting-zone is 
raised, ami not only is the melting accelerated but the 
silicon is increased and the suljihur lowered. The advan- 
tages are, however, dejiendent on local conditions, being 
greatest in tlu‘ case of furnaces working with high tom- 
jieratures both of blast and waste-gas, as in making 
b'rroniaiigaiiese, ferrosilieon, or ferrochrome, and in 
places where the atmosjihere is moist. — .1. 3’. D. 

Cast iron ; The. magnetic properties of . E. Gumlich. 

Btalil u. Eiscn, 1913, 33, 2133—2136. (See also this J., 

1912, 539.) 

Manuanesk and combined or dissolved carbon all redneo 
the |K'rmeability of iron. For dynamo-iron, therefore, 
these elements should be kept as low as jM^ssible, and 
silicon should Ixi present only in sufficient amount to 
bring about separation of carbon as graphite. It is 
desirable, after easting, to anneal and cool slowly. For 
permanent magnets, in which high coercive strength is 
desired, carbon in solution is most advantageoii.«, the l>est 
results being olitaiiied with C 1-2 — 1*5, Mn 1 — 2 per cent, 
with little or no silicon, and a hardening temperature of 
850^^ to 900^ G.-T. St. 

Steel ; Studies in the cold flow of . P. Longmuir- 

Iron and Steel Inst., May, 1913. 

Three annealed steel rods, 0-201 in., 0-214 in. and 0-212 in. 
in diameter, and containing reH|HM-tively C 0-10, 0-48 and 
0-89 iier cent.; Mri 0-89, 0-87 and 0-78; Si 0-06, 0-068 
and 0-07; S 0-103, 0-039 and 0-035; P 0-307, 0-060 and 
0-046, were drawn down by suei-essive reductions of 
0-001 i'l. until they would not admit of further cold flow. 
The maximum stress values t»f the steels, originally 35-98, 
43-48 and 50-87 tons per sq. in. in the rod, were increased 
to 75-63, 90-0 and 104-0 tons, res f»ec lively, by reduction 
to a thieknesH of 0-072 in.; after further reduction to 
B-024 in. in the first and 0-056 in. in the reoond sample, 
the valuoR were 112-0 and 100-0 tons persa.in re.Hpectively. 
In the case of a steel containing 0 0-25, Mn 0-36, Si 2-60, 
S 0-025, P 0-020 and A1 0-76 per cent., which was drawn 
down from 4- to 20-gaug6 under commercial conditions 
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(the reduction per pass varying from 0*04 in, to 0*006 in.), 
the original maximum stress of 60*26 was increased to 
74*5 tons per sq. in. A series of six crucible steels — con- 
taining C 0*10 to 1*47 per cent., and normal amounts of 
Mn, Si, S and P — were reduced to 26-gougo wire by means 
of light draughts and frequent annealings. Up to 0*26 
per cent. C the maximum stress values of the wires (about 
46 tons per sq. in.) were about double those of the annealed 
roiis ; from 0*75 per cent. CT onwards the maximum stress 
values of the wires (62 — 00 tons per sq. in.) although not 
differing materially from thfise of the rods as rolled, were 
about 60 per cent, greater tlian those of the annealed rods. 
In the higher carbon ranges the resistance to torsion of 
the hnished wire as eom])arod with that t»f the rolled or 
annealed rod was very marked. lYom a study of the 
evidences of polishing action exhibited by the outer 
surfaces of drawjx wires, the author is of ojiinion that 
Beilby’s theory (analogy with the mobility of a liquid) 
cannot be sustained, since the vitreous or non-crystalline 
form is not attained by cold drawing or rolling. As 
regards the readjustment of .structure by annealing after 
cold working, it is pointed out that the crystals do not 
regain their original si/.e but ]M‘eom(; jiermanontly smaller 
as the <liame1er of (he win* diminislies. The causes of 
cracking and cupping during drawing are discussed in 
some detail; and, in^ eonueelioii with the latter pheno- 
triejioii as caiLsed by n*gregation, an aissount is given of 
experiments made with a iiumls*!' of composite bars each 
of which (’ontaiiied a core of steel having a different 
composition from that of the surrounding metal. 

— W. E. F. P. 


i 

Oi^ntdation ; Slimea ugiialion for . H. A. Memw. 

Bng. and Min. J., 1913, 96, 1161-1164. 

The more important agitation processes are reviewed. 
Agitation was originally performed by means of com- 
wessod air injected through portable or fixed pipes. 
Mechanical stirrers were next introduced, the best device 
TOing a central vertical shaft provided with arms halfway 
down the tank and swinging rods weighted with iron 
suspended from the lowest arms. Centrifugal pumps 
taking away pulp from the bottom and thniwing it b^k 
at the top of the tank insure thorough mixing. In another 
form of stirrer the central shaft and horizuntal arms are 
hollow and serve to force air through the liquid. In the 
Hendryx agitator the central tube is rather large and 
eontains a turbijrio which forces material upwards and dis* 
charts it at the top. Mechanical stirring is dispensed 
with in air agitators such as the Pachuca tank, the principle 
of which is similar to the Hendryx, but the flow of pulp 
is a(;compliHhed bv compressed air. 7'he working cost is 
rather high, and there is a tendency for sandy material to 
settle. In the Parral tank the air discharges are set 
tangentially, causing a rotary motion. The Trent agitator 
luiM hollow arms through which the pulp is forced out into 
the tank, thus causing the arms to rotate. The Dorr 
ina(‘hinc has a central hollow shaft carrying two inclined 
arms which move the pulp toward the lower end of the 
shaft., tlwough which it is taken up and discharged at the 
top. The {Edition of oxidising agents has been aban- 
doned almost everywhere : the essential thing being to 
ketqj slime pulps agitated. — W. li. S. 


[Iron and ateel. j So-caUt d “ crystaUimtion through fatigue.'" 

F. Rogers. Iron and Steel Inst., St'pt., 1913. 

The crystalline structiire frequently exhibited by wrought 
iron or steel which has failed in service by ‘rt'asun of 
rejicated stn-ss does not appear to be tlie result of fatigue, 
since in evt*ry case of such failun^ coming und(*r the 
author’s notice a fraetuiv of siniilar a])pearane(* could bo 
obtained in an unfatigiied part of the metal. Examples 
of the failure of wrought iron are given in whicdl such 
crystalline structuns, in both the new and the fatigmd 
metal, were due to tlu* pn sence of low-grade iron or .steel 
scrap. — .\V. E. F. P. 


Iron and sieeht ; TranttfornwHons of at high tern 

peratures. K. Honda and H. Takagi. Rev. M«^t.. 1913 
10 , 1326- 1336. 

Pure iron, tungsten steel (VV Ti and C 0-6, per cent.) am 
eleven carbon st< rls (('(>• 14—1 60, Si 0'06^)-34, Mn 0-27- 
U-67, P 0 010 -0 0:)1, S 0 014—0 044, Ou 0 05 -0*13. pe 
eent.) were heal fd and allowed to cool under condition 
IJcrmitting observation by magiietornetric methods of th 
changes oeeurnng inon* particularly between the tempera 
tures of 700^^ ami 800'^ (!. With j.ure iron, the trans 
formation /^->a was found to correspond to a small tern 
l^rature interval, which, like that of y-^a, increased witl 
the carbon content of the material. No sensible evolutior 
of heat oeeurred during cither of these transformations ir 
the case of the steels; but during the eutectic separatior 
of a-irnri and the irou-ctimentite solid solution (whici; 
oocurn^ at a U*miwrature 30°-^“ C. higher whenheatinii 
than when cooling) the magnetism of the samples increased 
and heat was evolvwl. Reealescence in stc'els thin 
ap^ars to l>e due to the separation of the solid solutior 
and not to the polymorphous transformation or 7 ->a 

— W. E. F. P. 


Iron : Rusting of in water. W. A. Bradbury ( 

News, 1913, 108 , 307—308. 
Experiments are described in supixirt of the view 
the rus W of iron in water is due to dissolved oi 

siTuirltod^^’l water to which 6 per cei 

satur^ solution of magnesium chloride had been i 
showed no ^tion on iron, either at the wdh^?v 
peraturo or boiling.-^. T. D. *****^^ 


Magnetite in mattes and slags. J. W. Bennie. Eng. and 
Min. J.. 1913, 96 , 1213. 

The reaction FeS+10Fc,Os=-7Fe»O*-f SO, is stated to 
occur in the roasting of sulphide ores and probably also 
in blast and reverberatory furnaces (this J., 1913, 1111), 
while the reaction 3FeS + 60, =Fe, 04 + 380, takes place 
in p>Tilic and partial pyritic smelting. Ferrous sulphide 
reduces both mrric and magnetic oxides to the lowest 
oxide if the temperature is sufficiently high ; a fall in the 
temjicrature of the furnace therefore causes an increase 
in the quantity of magnetite, and this has been observed 
rejieatedly in practice. Only a small amount of magnetite 
is formed through <»xidation of ferrous silicate in the blast 
furnace; most of it is derived from the oxidation of 
ferrous sulphide Ixdow the temiMjrature of formation of 
ferrous silicate. (See also this J., 1913, 738.)— W. R. S. 

Zinc smeRing ; By-products in electric -. W, M. 

Johnson. Eng. and Min. J., 1913. 96 , 1167—1169. 
Experimental smelting has been in progress for some 
years past at Hartford, Conn., U.8.A. The results so far 
obtained indicate that electric smelting is advantageous 
where the retort, process fails, i.e., with complex sulphide 
ores. The cost of roasting is reduced, os the object is to 
leave eimugh sulphur in the ore to combine with the 
copiwr and iron. Besides spelter the process yields 
copiier matte and lead bullion containing the gold and 
silver. The slag produced is extremely poor in values. 

~W. R. S. 

j Pulverised coal ; Use of , in metallurgiceU furnaces. 

J. Lord. Proc. Engineers* St>c. of W. Pennsylvania 

1913, 29 , 363-417. ^ * 

The coal (slack) employed for puddling-, heating-, and 
other furnaces at the works of the American Iron and 
Steel Manufacturing (* 0 ., Lebanon, Pa., contains M 
per cent, of moisture, 33*2 of volatile matter and 9*6 of 
ash. After being dried, it is ground in horizontal (tube) 
or upright mills until 96 per cent, will pass through a sieve 
of 100 meshes per sq. in. (over 80 per cent, of the product 
will pass through a sieve of 200 merhes per sq. in.) and 
conveyed through pijios to the storage tanks of the 
respective furnaces, to which it is subsequently delivered 
at a uniform rate, and under an air-pressure of about 
1/16 lb. per so. in. at the furnace mouth, by means of a 4 i 
adjustabte “burner** of the screw-oonveyer type; a 
low air-pressure is employed to minimise t& destructive 
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offeotfl of the projected fuel upon the inferior of the 
furnace. The coal nhotild contain at leaet 30 per (»nt. 
of volatile matter and not more than 0-5 of moutture or 1 
of Hulphur ; the bulk the a.sh in either depoMited at the 
hauee of the stacks or collected in the latter by moans of 
KUCtion fauH ; the furnace charges are not udversely 
aifected by the small amounts of ash which settle upon 
them. The average cost <jf preparing and delivering the 
fuel to the furnaces did not exceed 50 (wnts (2s. Id.) 
p^r ton of pulverised coal prcnluced in 1912. In four 
furnactH employed for the production of high-grade 
puddled bar from grey forge pig iron, the maximum 
and minimum consumptioiis of pulverised coal jM*r ton of 
puddled bar were respectively 1472 and 1169 lb. over 
a iieriod of two montlis ; during the same |>erii>d, the 
maximum and minimum amounts of fuel required for heat- 
ing inm piles for rolling were 570 and 516 lb., respectively, 
per gross ton of rolled bars. In discussion W. A. Evans 
stated that danger arising from explosi<ui or spontaneous 
combustion of dry, j^wdennl coal, could Iw avoided by 
keeping the material in medion and not allowing it tt» 
remain in the storagti-bins for longer than a week. Owing 
to the volume of flame produced, furnaces for pulverised 
coal require about 4 times as much combust ion -space as 
ordinary graUi furnaces, and this should be entirely free 
from metallic cooling surfaces. Ash trouble may be 
minimised by the use of high-giadi^ coal, by employing a 
bofl of cinders in the combustion chamlH:r, and by regulat- 
ing the temperature of the flues to ]»revent deposition 
of slag ; chequer-work is considered unsuitahle for this 
method of firing. The ase of |M)wdored coal is stated 
to lie more economical than that of producer-gas or (ul 
t > the extent of about 25 per cent, in the former, and 
probably much m«jre in the lattiT, case. — W. E. P. P. 


Sodium amalgam and water ; Interaclum of . H. B. 

Baker and L. H. Parker. Action of varumdy treated 
waters on sodium amalgam. L. H. Parker. Ohem. Soc. 
Trans., 1913, 108, 2060—2073. 

Water condensed from steam which had boon passed 
through a rod-hot tube was found to act with a strikingly 
slower velocity on sodium amalgam than did ordinary 
distilled water. The activity of ordinary water was 
probably due to the pretence of traces of hydrogen peroxide, 
which passed over during distillation but were destroyed 
by su)K%rheating the steam. Water which hod bwn 
exposed in sealed •lena-glass flasks to the action of metals 
(copptir, silver, platinum, mercury, and aluminium) 
exhibited incroai-ed activity towards sodium amalgam, 
esjxicially in the cate of aluminium. It is suggested that 
during the prolonged contact of the metals with water 
and dissolved oxygen 'll small amount of hydro|.en peroxide 
was formed, although not dotectabk) by the ordinary 
colour tests. Tlie activity of water which hod been 
exposed to radium bromide (a treatment known to trans- 
form the water partially into hydrogen peroxide) was in 
every ea^e greater than that of the same water untreated. 

— F. Sods. 


Mineral production of the United Kingdom in 1912. Board 
of Trade J., Jan. 8, 1914. [T.K.J 

The following table, showing the quantity and value 
(definitive figures) of the minerals produced in the United 
Kingdom in 1912, 'as (iompared with 1911, is taken from 
the General Report with Statistics on Mines and Quarries, 
1912, Part Ul. 


Description of Mineral. 


Alum Khalil 

Arsenical pyrites 

Arsenic 

Barium (coniiJoumls) 

Bauxite 

Bog ore 

Clialk 

Dliert., flint, etc 

('lay uikI slialc 

(kial 

(lopper ore 

Copper preci pilule 

Diatomite 

Fluorstmr 

(iolil ore 

(iravel aiul sand 

(fypHum 

Igneous r(>eks 

Iron ore 

Iron pyrites 

l.,ead ore 

Lignite 

Limestone (other tliun ciialk) 

Manganese ore 

Mica 

Natural gas 

Ochre, umber, etc 

t>ll shale 

Salt 

Sandstone 

Slate 

Soapstone 

Sulphate of strontia 

Tin ore (dressed) 

Uranium ore 

Wolfram ore 

Zinc ore 


Total value 


cubic feet 


1011. 

1912. 


j Value at the 

... 

1 Value at the 

(Juantity. 

. Mines and 

1 Quarries. 

1 

Quantity. 

Mines and 

1 Quarries. 

Tims. 

£ 

Tons. 

£ 

10,.5l0 

1,051 

11,258 

1,155 

1,170 

1,290 

2,450 

2,049 

2,144 

14,413 

2,194 

17,901 

44,118 

40,386 

45,377 

30,430 

6,007 

1.294 

6,790 

1,414 

2,7(H) 

540 

3,840 

835 

4,HH4.020 

199,573 

4,285,412 

190,799 

71,577 

14.074 

74,718 

18,426 

13,835,038 

1.758,460 

12.808,950 

1,638,736 

271,801,809 

110,783,682 

260,416,338 

117,021,123 

3.135 

14,620 

1,787 

12,085 

127 

3,548 

146 

6.404 

— 

— 

62 

62 

55,231 

18,941 

47,246 

17,263 

2 752 
2.275!i'77 

992 

170 

4,784 

172,214 

2,191,451 

167,640 

276.684 

104,221 

285,291 

110,501 

6,524,696 

1,241,967 

6,638,215 

1,210,418 

1.'>,519.424* 

4,035,893 

13,790,391* 

3,763,837 

10,114 

4,2.37 

10,522 

4,324 

23,910 

219,314 

25,409 

295,614 

120 

60 

62 

• 81 

1«L183,355 

1,268,853 

11, .500, 660 

1,206,022 

4,987 

3,997 

4,170 

3,371 

25,.33.'i 

8,748 

29,962 

11,317 

221,400 

Not stated 

101,200 

Not stated 

14, .585 

13,732 

1^047 

3,184v826 

13,661 

3,110,803 

857,120 

765,780 

2,082,688 

601, .324 

2.122,250 

577,478 

4,044,907 

1,194,420 

3.830,567 

1,182,301 

425,125 

1,050,607 

383,422 

072,022 

— 

8 

2 

5,869 

4,400 

10,370 

15,020 

7,746 

837,057 

8,166 

1,012,200 

67 

Not stated 

42 

Not stated 

260 

24,629t 

lOS 

16.873t 

17,6.52 

82,600 

17,704 

87,867 

- 

124,579,313 

- 

131,220,853 


^Exclusive of :\72 tons In 191 1 and 4fD tons in 1912 of micaceous iron ore used for paint, and placed under the heading “Ochre, umber, etc.'* 
t Value of 251 tons only for 1011 and of about 102f tons only for 1012. 
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The uicreAEe in the total value of the minerals raised 
during the year is mainly aoeounted for by the increaeed 
value of coal, the average pioe of coal bei^ %. 0‘68d. 
per ton in 1912, as compared with 8s. l*79d. in 1011. 

The quantity of coal exported, exclusive of coke and 
manufactured fuel and of coal shipped for the use of 
steamers engaged in forei^ trade, was 64,444,395 tons. 
France received over 10 million tons, Italy over 9 million 
tons, Germany over 8 million tons, Russia and Sweden 
each over 4 million tons, Spain nearly million, Argentina 
over million, Egypt nearly 3 million, Denmark 
over million, and Norway and the Netherlands each 
over 2 million. Adding the 3,107,140 tons exported 
in the forn) of coke and manufactured fuel, and the 
18,291,370 tons shipped for the use of Britii-h and 
foreign steaint^r.*! engaged in foreign trade, the total 
quantity of coal which left the country was 8.5,842,905 
tons, as against 87,081,382 tons in 1911. The amount of 
coal remaining for hom“ eonsumption was 1 74,573,433 tons, 
or 3-823 tons per head of the population ; 35.322,147 
tons wen' used in the manufacture of coke and briquettes, 
and 17,997,8.54 tons in the blast furnaces for the manu- 
factuH' of pig iron, as against 30,090,857 tons and 
19,218,491 Ions, respL'ctively, in the previous year. 

The iro!i ore raised in the United Kingdom yielded 
4,4.51,030 tons of iron, 'or more than ono-half of the total 
quantity of pig iron made in this country. 

M<rcury imports and crport^ ; IhUltth-- A. S. 
lackering, .Jan., 1914. [T.R.J 



IciiiwrtH. j 

ExjhjiIs. 

i»i:i 

Bottles. 

Bottles. 

45,348 

26,815 

1012 

47,261 

32,240 

19U 

46,547 

31,438 

1010 

44,505 

24,748 

1900 

43,163 

22,050 

1007 

,30,448 

29,465 

1005 

34,034 

21,330 


The esiimalod eonsumption in the United Kingdom is 
14, (XK) bottles jKT annum. 

Metals ; New apparatus fur the pulverisation {atomisation) 

of . {t^choop proeess.) Bernard. Rev. M(^t.. 

1913, 10, 1377—1382. 

A PORTABLE apparatus (“ pistol-syringe ”) for simul. 
tanwiusly proflucing a fine spray of fueod metal, alloy, 
glass or enamel and projecting the same continuousiy 
uism any suitable surface. The metal, etc., in tho form 
of wire, is automatically fed— at a rate dejiondmg ui>on its 
fusibility— into an oxy-coal-gas or similar flame, and, 
as molted, is atomised and projected by means of com- 
pressed air. It is stated that 1 kilo, of copper (or brass), 
zinc, aluminium or lead may be atomised and redepositod 
by this means at a total cost, includijig metal, of 7*75, 
3*80, 9-60 or 1-40 fr. (6s. 2d., 3 h., 7s. e^d., or Is. lid.), 
respectively, the time occupied being about 30 mins, 
for copper or brass and about 20 for zinc.— W. E. F. P. 

Cerium; Alloys of with silicon and bismuth. R. [ 

Vogel. Z. anorg. Chem., 1913, 84, 323—339. 

Much heat is evolved in tho production of tho alloys of ! 
cerium with both silicon and bismuth, and tho reactive 
nature of the fused produote has rendered thermal invosti- 
gation difficult. Cerium and silicon form at least one 
compound, probably of the formula CeSi, and an eutectic 
oonteining 47 per cent. Si (m.pt. 1240® C.). The alloys are 
hard and brittle, and stable in the air. At very high 
temperatures cerium, like magnesium, attack^i silica and 
pm^lain. Cerium forms with bismuth the compound, . 
ri BiCe, and Bi|Ce, the malting points of which, 

ue those of oerium«aluminium compounds (this J., 1912. 
«5), are remarkably high, that of the compound, Bi.Ce.. 
bring approximately 1880® C. The bismuth alloys slowly 
sirw up and disint^ate in air, the moisture aooelsratimE 
onohtion, especially with those contoining 85^75 per 


cent. Bi, which may become heated to visible combustion ; 
dilute acids attack the alloys readily. Hardness roaclm 
a maximum with the compoimd, BiiCei, for which it is 
between 5 and 6 on Mohs' scale. — ^F. SoDN. 

Concrete covered cast iron, a new structural material. Von 
Emperger. See IX. 

Fractionaiion of alloys and minerals in the electric micro- 
furnace. Fletcher. See XXIII. 


Patents. 

Iron ; Purification or extraction of . O. H. Benjamin, 

New York. Eng. Pat. 27,968, Doe. 4, 1912. 

See U.S. Pat. 1,051, 0<>5 of 1913 ; this J., 1913, 198. The 
iron may lie refined in one eleetric furnace and then 
transferred to another electric fumaoe, heated to a lower 
temperature, in which the necesrary iugnidientB are added. 
Magnesia may bo added to combine with the nitrogen in 
the charge, and compounds may also Ijc used to facilitate 
the combination or uniform mixing of the iron with the 
added materials.— T. F. B. 

Cast-iron; McOwd for removing sulphur from . W. F. 

Prince. Elizabeth, N.J. U.H. Pat. 1,081,403, Doc. 16. 
1913. 

Manganese is added to the cast iron in the ladle and tho 
metal is then treated with an oxidising agent, e.g.. air, 
to oxidise part of the manganese, and agitated to aecoterato 
tho combination of manganese and manganese oxide with 
the sulphur and tho separation of manganese sulphide and 
oxide from tho chargi'. — A. S. 

Iron blast-furnace five-dust; Method of utilising . 

R. Baggaloy, Pittsburgh, Pa. U.8. Pal. 1,081,921, 
Doc. 16. 1913. 

Molten iron or steel is run into a receiving vessel, and at 
the same time fluo-dust and flnos from iron blast-fumaees 
arc introduced in such manner as to cause them to be 
enveloped by, and thoroughly mingled with, tho molten 
metal.— T. St. 

Iron ores and btasl-furnacc dust ; Agglomeration of into 

briquettes. W. Mafhesius. Fr. Pat. 460,954, July 10, 
1913. Under Ini. Conv., July 10, 1912. 

A MIXTURE of very basic alumino -silicates (3 mols.) and 
ferrous hydroxide (1 mol.) is moistened with hot water, 
mixed with tho ores or dust, and formed into briquettes. 
Setting takes place in a few hours, 1 to 2 per cent, of the 
alumino-silicatos being required. Powdered bme may bo 
used in place of the alumino-silicates, but it must bo 
pulvcrked in tho moist state with the proper amount of 
ferrous hydroxide at a high temperature. The agglutinont 
formed as described melts above 1600® C., but by the 
addition of relatively small quantities of magnesium oxide, 
strontium oxide, barium oxide, titanic oxide, etc., the 
molting point may be reduced to 1000® to 1100® C. — T. St. 

Steel ; Melt or compound for use in the hardening or tem- 
pering of . S. N. and E. R. Brayshaw, Manchostor. 

Eng. Pat. 22,167. Oct. 2, 1913. 

The substance, which is stated to bo very fluid at 130® 
— 140® C. and practically unaffected by heating to 700® C., 
is composed of tho nitrates and nitrites of sodium and 
potassium in equimolecular proportions, and may also 
contain similar compounds of lithium or alkaline-earth 
metals. — W. Jl. F. P. 

Steel ! Art of manufacturing—. G. H. Benjamin, 
Now York. U.S. Pat. 1,080,807, Dec. 9, 1913. 
Molten bessemerised iron from which carbon, phosphorus, 
and silicon have been partially removed, is fed on to a 
heated hearth, a baric nux added, and the charge heated 
by gas and air. The slag is separated, and the hearth, 
together with the iron, is lemow from the first atmos* 
plw, ]im hi tddedt find the ohfiifB la heftted riectricfiUy 
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to a temperature aufficieutly high to bring about combina* 
tion of the remaining carbon, phosphorus, and silicon, with 
the lime. After the slag has l^n removed, the hearth and 
iron are again moved into a reducing heating atmosphere, 
the necessary carbon add^, and the resulting steel 
Upped.—!. 8t. 

8ied ; Purifying . E. Humbert, South (’hicago. 111. 

U.S. Pat. 1,081,532, Dec. 10, 1913. 

A MIXTURE of silica sand, 10 to 30 i>er cent., and lime, 70 
to 90 per cent,, is molted, and carlsm is cddod to the 
extent of 10 to 30 (wr cent, of the total lime and sand. 
The molten stw'l is poured into a finishing vessel upon 
the melted mixture, so as to convert silicates of manganese 
and iron into a readily fusible calcium silicate. — B. N. 

Zinc ort» ; Reduction of in the. electric furnace.. W. 

McA. Johnson, Hartford, Conn. U.S.A. Eng. Pat. 

27,881, Dec. 3, 1912. Under Int. Conv., Oct. 17, 1912. 
Complex zinc ores are roasted at, a tomi>craturo not 
exceeding 1000° C., then intimately mixed with 15 to 20 
per cent, of soft coal and the necessary fluxes, and subjected 
to a preheating,' with stirring, at a temperature of 800° 
to 9£M)° C. All remaining sulphates are thus reduced 
to sulphides, and iron and copper oxidew are reduced to 
metal. While still hot, the charge is transferred to an 
electric furnace, where a matte of iron and copper sulphides 
is formed, and sinks to the Iwittom of the charge, taking 
with it all the sul])hiu*. On their way to the condenser 
the zinc vajKJurs pass through a deoxidising b(»dy of 
carbon. The zuuNlxiing thus freed from stilphur and oxygon, 
eondonses to a liquid and the formatiim of “ blue powder ” 
Is avoide<l. The ttmifKiraturc of the charge in the elcctrie 
furnace must be ke|>t sutficienlly low to prevent the 
liberation of sulphur from the matte, or the formation of 
parbon bisulphide, and t he charge should Ix^so pr(»p(»rtioned 
|/hat the amount of iron and e.o]»por is from 5 to 7 times 
t|^at of the sqlphur. — T. 8?'. 

^melting wlatile metah ; RUxiriccilly W. McA. 

Johnson, Hartford, Conn. jj.g. Pat, 1,080,912, Ifoc. 9, 

1013. 

ffnE charge, which contains a redueing agent, ami is 
proportioned to yield a fusibk* slag which forms a molten 
pjoctrodo, is progressively h<'ated in the absence of air, by 
parsing an elect ric current through the charg«% the evolvcil 
metallic vapours and the cleetnule. The volatile reaction 
products arc conducted through the charge, thereby 
jirogressivcly cooling it, ami also into conlact wilp 
pj^rbon at ^ temiierj^t ure which gives maximum reduction, 
thp carbon being continuously replaced. The volatilp 
p^pti^l is porijonsed gpart (rogi the chw-rg^'. —B, N. 

fliinc fumgoe wifA iiUegrcU condenser : Ekciric . J, 

Thomson, New York, U.S. Pats, l,080,86g to 1,080,866, 

Deo, e, leia. 

(1) Thb furnace oomprisea a reaction chamber, with walli 
provided with a number of tide openings extending out* 
wards, and leading into a condenser composed of vertical 
spices or galleries, and the products of the reaction pass 
through these in a downward, or a downward wan 
upward direction to side openings in the outer walls 
Iming to the atmosphere. An underlying receptacle 
receives the products of the reaction from the condenser. 
The furnace is provided with a horizontal carbon resister 
in contact with the inner ends of a number of oarbw 
terminal members, the outer ends of which are located in 
the furnace walls, in contact with two sets of metallic 
strips extending through the walls of the furnace. (2) A 
rod resister, resting on side supports, is used, ^e lower 
surface being exposed to an underlying trough or sump ; 
the upper and siao surfaces are encased within the charging 
material. The furnace is provided with outer walls, 
forming a gallery or galleries extending along the outer 
side or sides, with ports in the walls in axiid alignment 
with oorresponding ports in the resister support or sup- 
ports. (8) The carbon resister bed is supported on spaced 
grate bars arranged above a sump, and the reeister is 


retained in place by walls provided with openings leading 
the gases to the condensers on opposite sides of the resister. 
The top portion of the openings are below the top of the 
adjacent resister, and the lower portion of the openings 
communicate with the space between the grate bars, so 
that any fumes passing through the resistor to the space 
between the grate bars can flow directly through the 
openings to the condensers. (4) The oarj^n resister, in 
the form of a reaction bed, is supported on a grate formed 
of rods, with an underlying carbon filter bed, and the CTato 
is of lesser electrical conductivity than the carbon above 
and below. (5) The lower surface of the carbon resister 
rests on a grate, and the side surfaces are retained by 
Koacod rods, 'rhe resistor and rods are embedded in a 
charge of the reacting material, and the reaction occurs 
primarily along the jirertical sides of the resistor by means 
of conducted or radiated heat or by both. — B. N. 

Zinc ; Method and furnace for the extraction in a vacuum 

of metallic from zinc ores. E. Horter. Fr. Pat. 

460,404, July 16, 1913. Under Int. Gmv., July 15, 1912. 
Zinc oxide is reduced at- about 1600° C. with carbon in 
a va(!uu'm furnace heated internally by an electric current. 
I'lie vapours may be allowed to condonKe in the furnace 
or may be drawn into a condensing chamber maintained 
at 60()° (?. The zinc vaj>ourH thus condense almost com- 
pletely into molten zinc. — T. St. 

Zinr ; Method of extracting ,from ores, especially 

those containing lead. Minerals Products Ltd., and 
H. V. Wolloreck. Kr. Pat. 460,233, July 10, 1913. 
Under Int. Toiiv., July II, 1912. 

Thu eruMhml, roasted ore ih treated, at atmospheric 
proKHiiro, with a boiling solution of ferrous sulphate by 
which, it is claimed, zinc oxide is converted into sulphalo 
according to the equation : ZnO-fFcSO.-f-HaO — 
ZnSOa FefOH),.— W. E. F. P. 

Metal colhids ; Produelion of . H. Urookea and L. 

Stroud, l^mdon. Eng. Pat. 28,776, Dec. 13, 1912. 

Metal colloids are obtained, it i.s claimed, without the 
use of sodium chloride, by the addition of a very dilute 
solution of the metal salt (about 1 part of metal in IQOQ 
of solution) to a solution of peptone ; and arp rendered 
jMirmauent by adding alxmt O-l |wr cent, of phenol to the 
mixture. For llio juvparatinii of silver and iron colloids, 
the solutions of ]N<ptoue employed contain afiout 30U and 
150 grams per quart, resjjoctiyely,— -W. E. F, P, 

folder, J. and E. Wilkins, and J, U. Morris, I^ndpn, 
Eng. Pat, 29,1^89. I>po, 19, 1912, 

A HOLDER, for aluminium, ooipposej of ^n 
8n 8, parts by weight, -~:W, B, P. P, ’ 

Soldering eompoiition, M, and E, Riohordson, Igindon, 
Eng. Pat. 6S»077, Got, 18, 1618. 

The solder (for aluminium, etc.), oonsUta of Sn 68*6, 
Zn 234 and Pb 17'6, ports by weight,— ^W. E. F. P. 

Metals or metaUie alloys ; SalicylaU eholrolytes for use in 

the eleclfoiytic deposition of . P. Marino, London. 

Eng. Pat. 28,963, Deo. 16, 1612. 

The metal or metals to be deposited may be present in 
the electrolyte either os the soDoylate or other salt. TV 
other ingredients are ammonium, potOesiam or sodium 
salicylate, equal in amount to the weight of the metaUiO 
salt, and from 6 to 10 grms. of sulphosalicylio ooid for 
each litre of water. The bath is rendered alkaline by 
addition of ammonia. A current density of 0*3 to ^4 
ampere per sq. dom. of area ol the ortiole to be ooverOd, 
is used, and the electrolyte is agitated oontinuoUsly or 
heated. Cvanide or thiocyanate of potassium may be 
added to the electrolyte, toe preoipitate which is formed 
being dissolved and added to the bath.—*!. 6 t. 
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[Copper-ni^kd] Alloy: New metal . C. E. Monk- 

house, London, and M. H. Denton, Sheffield, Pat. 

1819, Jan. 22, 1913. 

A “ WHITE metal” composed of Cu 40, Ni 84, Zn 6, Pb 1 
and Sn 2i, parts by weight. The alloy — wmch is stated 
to resemble silver in appearance — ^is prepared by melting 
the nickel under a flux of white glass, adding half the copper 
gradually and the remainder in bulk, then the zinc and 
Anally the tin and load together. — W. E. F. P. 

Nickel-c^iper alloys. P. J. A. Douglass, Halifax, Nova 
Scotia. Eng. Pat. 8331, April 9, 1913. 

Claim is made for alloys composed of Ni 67, Cu 33, 
ferromanganese 2 — 8, A1 6 and Sn 6 — 10, parts by weight ; 
and Ni 07, Cu 33, furro-silicon (66 per cent. Si) 6 — 16 
and Cr 1 — 8, parts by wei^^ht ; to either of which 3 — 5 
pr cent. W may be added. The alloys are stated to bo 
hard, tough, incorrodible and suitable for the manufacture 
of cutting tools. — W. E. F. P. 

[Tungsten.] IFire draunng [ ; Lubricant for ]. 

British Thomson-Houston Go., Ltd., London. From 
General Electric Co., Schenectady, N.Y., U.S.A. Eng. 
Pat. 2001, Jan. 24, 1913. 

For use more particularly in the hot drawing of tungsten 
wire, claim is made for a lubricant comi>OHed of an aqueous 
susjwnsion of finely divided graphite {e.g. “aquadag”) 
containing sufficient organic binding matorial {e.g. glucose) 
to cause the graphite to adhere firmly to the wire on 
heating. — W. E. F. P. 

Tungsten ores ; Process of treating . F. M. Bccket, 

Niagara Falls, N.Y., Assignor to Electro Metallurgical 
Co., New York. U.S. l*ats. 1,081,666 and 1,081,671, 
Dee. 10, 1913. 

(1) Ores of the iron tungstate typo are heated and then 
treated with an acid reagent, e.g.^ sulphuric acid, under 
such conditions that the ratio of tungsten to phosphorus 
in the ore is increased. (2) A low-phosphorus manganese- 
bearing ore of the iron tungstati's typo, after Iniing partially 
reduced, is treated so as to increase the ratio of tungsten 
to manganese in the product., and then the reduction is 
completed. —A. 8. 

Tungsten and alloys thereof ; Method of preparing . 

F. M. Bccket, Niagara Falls, N.Y., Assignor to' Electro 
Motallurgicial Co., New York. U.S. Pate. 1,081,667, 
1,081,668, and 1,081,.670, Dt^c. 16, 1913. 

(1) Crfoe ferrot ungsten is subjected to an oxidising 
roast ainl the product is treated so as to remove uUosphorus 
and increase the tungsten-contont, ajul then reduced. (2) 
(Vudo fei'i'ot imgsten is subjected to an oi^idising roaist, the 
resulting oxide reduced without substantial fusion of the 
reduced prrjduct, and the latter treated with acid to 
remove phosphorus or iron and phosphorus, and increase 
the tungstencontent, (3) Phosphor us- bearing ores of the 
iron tungstate type are partially reduced, treated so as to 
increase the ratio of tungsten to phosphorus in the produot, 
and then the reduction completed, ->-A. 8. , 

i''srrolanflf<«sii ; Meihod of depkotphoriting . F. M, 

Beoket, Niagara Falls, N.Y., Assignor to Electro 
Metallurgioal Co., New York. U.S. Pat. 1,081,660, 
Deo. 16, 1913. 

Subdivided solid ferrotonnten is fed to the surface of a 
molten basic oxidising ba^, containing an oxygen com* 
pound of tun^ten, and kept at a temperature near to or 
above the fusing point of the ferrotungsten.— A. S. 

Ores and other material ; Lixiviating apparatus for . 

C. Robinson, Mount Vernon, N.Y., tJ.8.A. Eng. Pat. 
2806, Feb. 3, 1913. 

Long rectangular tanks are divided by partitions into 
series of receptacles with pyramidal hopper -like bottoms. 
In each receptacle is a central vertical lube open at both 
ends and provided at the top with a deflecting hoo4 
•eoured to the bottom of each receptacle is a nosxle 


connected by a pipe with an air manifold which is common 
to all the receptacles in one tank. Each noaxle is provided 
with an inolin^ valve seat, and a oonoidal valve closure. 
A ^ided vertical rod secured to the valve closure serves 
to hold the latter in a vertical position, and tends by its 
weight to keep the valve closecl. Ore pulp i^th solvent 
liquid is fed continuously into the first receptacle of a 
Heries, and by means of air driven under pressure through 
the nozzles, is agitated and convoyed up tne central pipes, 
at the top of which it becomes deflected towards, ana 
passes along shelves by gravity to the next receptacle, in 
each case. Particles of pulp are thus continuously brought 
into contact with fresh portions of the- solvent liquid. 

— T. Si. 

Magnetic separator. H. J. H. Nathorst. Gellivare Malm- 
fftlt, SwtKien. Eng. Pat. 12,368, May 27, 1913. Under 
lilt, Conv., Juno 4, 1912. 

A CYLINDRICAL drum rotates about stationary magnetic 
polos, which are consecutively of different polarity, the 
core of each of the two outermost poles having a leaser 
cross-section than the core of the nearest inner pole. There 
may bo four poles, the two inner polos being similarly mag- 
netised, and their combined cross-section greater than that 
of either of the cores of the outer poles. The flux of 
lines of force thus formed gives the separator a good power 
of separation. — T. St. 

Furnace ; Electrical reduction . R. E. Fricl^ey, 

Horoiilf, Cal., Assignor to Noble Electric Steel Co., 
San Francisco, (lal. U.S. Pat. 1,080,824, Dec. 9, 1913. 
Tub furnace is of (ho long and narrow type, and comprises 
a crucible with a number of feed stacks through which 
cliargos of ore arc fed. A ixur of end electrodes, and a 
numlMir of middle electrodes, spaced apart and arranged 
in a row, extend in a downward direction through the 
conducting charge into the crucible. The electrodes are 
connected with a number of transformers, the primary 
circuits of which are connected with a three-phase system 
in such a manner that the phase angle is between 
voltages supplied to adjacent pairs of electrodes, and so 
that a concentrated zone of energy is produced under the 
central electrodes. — B. N, 

Reducing compounds ; Apparatus for — — , H Niewerth, 
Berlin, Germany. U.S. Pat. 1,081,287, Deo, 9, 1913, 
The material is contained in a closed vertical shaft, conr 
nected with two inclined auxiliary shafts oontainimz carbon, 
one near the top and the other near the bottom. The upper 
outer ends of the two auxiliary shafts are in communication, 
and means are provided to admit air to the shalts, and to 
cause a circulation through the shafts in either direction 
of the air and products of combustion,— T, St, 

[Cmnide] HlolutiQTis ; Method of aerating W. E, 

Darrow, Amador City, Cal, U.B, Pat, 1,081,43^ Pec, 16, 

1913, 

CvaNiDB* solution is formed into a film by allowing it to 
descend a tower filled with solid fragments, and air li 
admitted under pressure, with the solution, at the top o| the 
tower.— T, St, 

Oresi Process of irsatdng—^ for separoHng pmious 
metals, D. C. Reinohl, Washington, D.O. U.S. Pat. 
1,981,614, Deo. 16, 1913. 

PuLYBBUSKD Ore is saturated with a cyanide solution, and 
the pulp is heated and agitated in the presence of the 
atmosphere, and the strength of the solution augmented 
progressively.— T. Sr. 

Settling^tanh and filter [for ore pnlp]; Odmbined 
D. 6. Reinohl, Washington, D.C. U.S. Pat. 1,081,516, 
Deo. 16, 1918. 

A cYiiNDRioAL tank with a converging bottom contains 
an inner similarly shaped filtering vessel, for the separation 
of solution from treated oee pulp. The filtered Uqud is mn 
off, and a central disehatge pipe, oontroUed by a tibe# 
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allows of the removal of the tailings by gravity. Dis- 
charge pipes at different levels allow of clarified liquid 
being drawn off progroBsivoly from above the tailings. 

—T.St. 

Ores; Apparatus for treating . D. (a Reinohl, 

Wa hington. D.C. U.S. Pat. 1,081,616. Di-c. 16, 1913. 
Oejs is fed into an inclined cylindrical conduit ojien to 
the atmosphere, and is sup])liod with solvent in con- 
tinuously greater quantity, as it passes along, so that 
its Huidity constantly increases, and the strength of tlu^ 
solvent IS maintained. The pulp is agitated and aerated 
bj arms litted to an axial rovolvmg shaft, and means 
are provided for heating the pulp. — T. St. 

Ores : Furnaro for treating J. W. Kn*v, Silver 

Spring, Md. U.S. Pat. 1,081,732, Dee. 16,' 1913. 
Ork is treated in a cylindrical niadiiig chamiKT which 
rotates within a furnace casing. This consists of u ha-M! 
|«»rtion, provided with iKiaring-i for the roasting eluinihcr, 
and an upjier jsirtion made, up of two separalilo qiiarter- 
eylindrical meniliers. An inverted U-shajKid frame, 
secure d to the base, forms a snjiport for the ii)i}K*r mcnihcrs, 
and for a staiik through which the* furnace gases e. scape. 
The roasting e.liamlK'r reitate's on hollow shafts journale d 
em the liearings in the easing. Steam is aelrnitieel into the 
ehambc'r through one hollow shaft, anel gase'enis preeduets 
ese;apc through the other, over the end of which is 
diapOHcd a de'tlee ior. — T. St. 

Orret ; Procenn and apjxiraluH for the perfect roanting of 

in furnace.^ of all fiyMctoM. E. Brae((. Se*coiid Additieui, 
dated Mav 13, 1913, to Pr. Pat. 434,494, Sept. 22, 1911 
(this J., *1912, 313, and 1913, 609). 

'filK nu'chanisin governing the division, iireiputsieui and 
rabbling of the charge* is disjstsed outside the he'atiiig 
chaitiber or chamlairs of the furnace and is iiuhqKmdent 
e>f the (!enlral shaft; this latter is (Mumterpensed and 
grooved externally, sei that w'hen raised or lowered, tlm 
shaft rotate.^ and the attacheul rabble arin.s move^ in a 
helical path along the heartli. — W. E. F. P. 

Hoantina furnace ; Mechanical , with helical hearth. 

P. Banotte. Fr. Pat. 460,728, Oct. 11, 1912. 

'fiiE hearth is supported at the centre by a hollow, helical, 
metal tube which surrounds the central shaft of the 
furnace and through which air is circulated. The central 
shaft, upon which the rabble arms are supported so that 
they remain in position bv their own weight. Is count er- 
poised and jirovided at the base with a guidi* engaging 
with a helical groove having the same pitch as the hearth, 
'fhe admission of the charge to the furnace is regulateii 
by the vortical movement of the central shaft.—- W. E. F. P. 

Antifriction alloy of aluminium mtiiahle firr parts of 
machinery. R. Esnault-Pcltene, First Addition, dated 
.lulv 6, l'913. to Fr. Pat. 406.157, July 16, 1909 (this J.. 
1910, 284). 

The metal of the iron group, ased according to the chief 
patent, may be replaced by one of the metals Mo, W, 
V, Ti, Ta, Nb, etc.— T. St. 

liiehtling of aluminium ; Direct . M. Caiiac n^o 

Quentin. First Addition, dated Sept. 16, 1912, to 
Vi. Pat. 446,949, Oct. 14, 1911 (this J., 1912, 394). 

The articles are first cleansed with ]H)tash and milk of 
lime, then immersed in a bath of ]K>tassium cyanide, and 
afterwards passed through a bath containing metallic 
iron and hydrochloric acid. They are finally introduced 
into the plating bath containing nickel chloride and 
boric acid, the successive operations being in each ca.se 
separated by a prolonged washing with cold water. — B. N. 

Gold ; Extraction of contained in auriferous mispichel 

and other nraeniceil ores. A. Grandjean. Fr. Pat. 
460,439, Juno 20, 1913. 

The finely ground ore is mixed with permanganate of 
potaasium or sodiumi and sufgoient water to dissolye the 


prmanganate and form a thin paste. After several 
nours an excess of hydrochloric acid is added, and when 
no more gas is evolved, the mass is stirred vigorously with 
water, and filtered. Gold and other metals are pre- 
cipitated from the solution by moans of zinc, and the 
gold recovered by cupellation. — T. St. 

[Gold.] Precious metals ; Process for recovering 

from very dilute solutions, particularly from sea-Ufoter. 
E. Baur and 0. Nagel. Fr. Pat. 400,680, July 23, 1913. 
Under Int. Omv., July 29, 1912. 

The solution (sea-water) is filtered through powdered 
charcoal, textile material, infusorial earth or colloidal 
hydroxide of iron, by which and similar substances — 
it is staled — the salts of precious metals are absorbed 
until a certain eencentrafion is attained ; e.g., when a 
solution containing 10 mgrms. of gold (as gold-sodium 
chloride) fKu- cub. m. is brought into contact with pul- 
vorisod wood charcoal, t he gold salt is absorbed by the 
charcoal until the latter contains 0-05 imu* rent. An. 

— W. E. F. P. 

Counerter bottoms ; Manufacture of - - -. L. Thomas. 

Fr. 1‘at. 460,519, July 18, 1913. 

'To produce smooth, straight blowing -hole.", the jH'gs 
around which the material forming the eonvertor-bottom 
is moulded arc ])rovided with loose sheaths of thin shoot 
iron which are allowed to remain in the structure when the 
p^g.H are withdrawn. — W. E. F. P. 

Nickel; Extraction of metallic from nickel ores. 

Mineral Products, Limited, and H. ('. ^^'ollo^eck. Fr. 
Pat. 460,575, July 21, 1913. 

The ore, erushed to walnut siw*, is treated in extenially 
heated retorts, with a mixture of sufK'rhcatcd steam and 
air (nickel sulphide ores), or superheated steam alone 
(magnesium nicki*! silicate ores known as garniieite), at a 
temperature of 400'’ to 750" C., to oxidisi* the nickel. The 
mass may Ik* treutul, in the retorts, with reducing gases 
at about fiCKl'’ D., and the resulting finely divideil nickel 
separati'd by nit'ans of carbon monoxide, or in magnetic 
separatois ; or it ma.\ be extraeti’d with hot dilute sul- 
phuric a(*id, aiifl the ni( k(*l recovered electrolytically. The 
whole of the nickel in some magnesium-nickel silicate ores 
may be dissolved out by treating directly with hot dilute 
Hidphiiric acid . — 'W St. 

[Copper. 1 Ores ; Process of chloridising . A. 1). 

liodoux. l»V, Pat. 460,579, July 21, 1913. Under Int. 
Conv., Aug. 13, 1912. 

A MIXTURE of the roasted ore (or residue) with sodium 
chloride is introduced continuously into a heated furnace 
of the superposed chamlior ty|»e, the heat developed by 
the reactions occurring in the first iiurtion of the charge 
being sufficient, it is claimed, to jiromote reaction in the 
succeeding portion, and so on. — W. E. F. P. 

Cupola furnace ; Gas- fired . G. Gautier and L. 

Essolin. Fr. Pat. 460,967, July 22, 1913. Under Int. 

„ <^nv., July 22, 1912. 

A CUPOLA for use more particularly with gases containing 
both hydrogen and oxygen, has an annuW gas-chamber 
between the outer casing and the furnace proper; the 
walls of the latter are constructed of blocks spai^ apart 
to form several series of superposed openings inclined 
downwards, into each of which a burner extend from the 
gas-chaml)or. The return of flame to the latter is pre- 
vented by metal grids. — W. E. F. P. 

Metallic layer ; Process for obtaining a by the pro- 

jection of a fused metal melted by means of an electric 
current which traverses it. Soc. de Metallisation. Fr. 
Pat. 461,028, Got. 19, 1912. 

The metal is heated by the resistance which it offers to the 
passage of an electric current, or is melted by employing 
it as electrodes for the production of an electric arc, 
the molten metal is projected on to the material to 1^ 
ooated by means of a current of gas.-— B, N, 
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Orts and metals ; MeJthod and apparaius for treating 

L. Petit Bevauoelle. Fr. Pat. 461,029, Oct. 19. 1912. 
Obe is agitated with a liquid which will dissolve a par- 
ticular constituent, and is at the same time reduced to a 
fine state of di^ion, by subjecting it to a rapid stream 
of a fluid containing small particles of the ore. The ore 
and liquid are contained in a cylindrical vessel, the bottom 
having the form of an inverted cone, at the apex of which 
is a conical nozzle for introducing the fluid under 
pressure. Inside the vessel and directly above and in line 
with the nozzle is a hollow truncated cone, which serves 
to direct the circulation of the liquid and iwwdorcd ore. 
The contents of the vessel may be heated by means of 
a jacket, or by a c<jil placed inside. — T. St. 


dz 


Electrodes ; Storage-battery H. C. Hubbell, Newark, 

N.J. U.S. Pat, 1,081,631, Dea 16, 1913. 


A “ THBBAD-LiXE material ** formed from a mixture 
of powdered metallic nickel or cobalt or both, is mixed 
intimately with nickel or cobalt hydroxide, dried, and a 
metallic nickel or cobalt coating is deposited on the 
exposed surface of the thread-like material. The material 
is then formed into a “ matted cake,” and enclosed in a 
suitable conducting envelope or container. — ^B. N. 


Furnaces ; Electric . E. Stassano, Turin, Italy. 

Eng. Pats. 22.723 [Addition to Eng. I^at. 8901, April 10, 
1911] and 22,724, Oct. 8, 1913 . (See this J., 1911, 1067). 


Iron; Protecting from rust. A. Lang, Karlsruhe, 

Assignor to H. F. von Scldeneck, Frankfort, (Jermanv. 
U.8. Pat. 1,082,161, Deo. 23, i9i:i. 

Sek Eng. Pat. 21.638 of 1909 : this ,1., 1910, 1255.-~T. F. Ji. 

Stfct ; Process of uiaking . 1*. I*, lleo^e and S. S. 

Wales, Munhall, Assignors t-o Carnegie Steel C^^, 
JNttshurgh, l*a. U.S. Pat. 1,082,350, Dec. 23, 1913. 
See Fr. Pat. 441,3.52 of 1912 ; this J., 1012, 821.— T. F. B. 

Furnaces for roasting ores. X. dc Spirlct, Brussels. Eng. 
Pat. 1849, Jan. 22, 1913. Addition to Eng. Pat. 
10,782 of 1910, dated May 6, 1909. 

See Addition of Jan. 22, 1913, to Fr. Pat. 415,338 of 1910: 
this ,1., 191.3, 794.- T. F. B. 


j (1) The furnace chamber is oscillated by means of a motor, 
the wheel connected with the motor being combined with 
i a hand control, and the latter put in gear through a 
I pinion m^vde to slide on a shaft by means of a pedal 
, controL This allows of small displacements being im- 
jiarted to the chaml)er, in order to regulate a casting 
operation. (2) The rod, to which the eloctriKle is fixed, 

I carries in front an insulated stirrup, provided with insulated 
j wheels adapted to travel on two insulated rails mounted 
on the bottom of the electrode chamber, and the roar end 
j of the carriage, connected with the controlling piston 
I actuating the olootrode, ro.sts on guides fixed to the wall 
I of the chamber. Water is circulated though the front 
j and rear walls of the electrode chamber. Two insulated 
I tubes are arranged within the rod, the i]inor tube dis- 
j charging water into the outer one at the end whore con- 
! noction is made with the electrode, so that a tight joint 
j may be made where the olootrode passes through the wall 
of the furnace chamber. — B. N. 


Ores; Conceniraiion of . H, H. Uroenway, (^are, 

•South Australia, and A. !f. P. Lowrv, Prahran,* Victoria. 
Eng. Pal. 11,471, May 16, 1913. ‘ Under Inl. Conv., 
May 24, 1912. 

See Fr. Pat. 458,051 of 1913 ; this J., 1913, 1018.— T. F. B. 


Method and tnstrutnetU for the separation, dOcclion, and 
estimation of elements in alloys and other chemical sub- 
stances. Eng. Pats. 29,537 aiid 29,538. J^ee XXIII. 


I Fumnee ; Electric . F. M. Chaplet and La Neo. 

Metallurgie. First Addition, dated July 2, 191.3, to 
Fr. Pat. 370,005, Sept. 25, 1906 (this J., 1907, 210). 
The conductor bringing the current to the ba^o of the 
furnace has the same cross-section throughout its length, 
and may debouch from the furnace through the upper 
part or the side wall, but at such a height that escape 
of the product from the furnace is impossible. The 
external portion of the conductor may be cooled in any 
convenient manner. — B. N. 


XL- ELECTRO-CHEMISTRY. 

Kleclrohjsis of ritlonde solutions with a mercury caMc. 
U' Sueur. E(e. Vll. 


Furnaces ; Arrangement for closing electric arc . 

1. Hole and O. R. Olson. Fr. Pat. 460,236, July 10, 
1913. Under Iiit. (^onv., July 10, 1912. 

The furnace is covered by a single, doulde or muUijilc 
carbon cover, ilie different parts being insulated one from 
the other. The upper electrode passes through the upi)or 


Fractionation of alhys and minerals in the electric micro- 
furnace. Fletcher. See XXlll. 


Patents. 

Battery ; Primary gahninic . S. Yai, Tokyo, Japan 

Eng. Pat. 16,909, July 10, 1913. ^ 

air-tight amalgamated zinc casing encloses a hydrogen 
absorbing material, such as a mixture of graphite an<j 
ma^aneae peroxide, the air being extracted from thi 
casing and replaced by a solution of ammonium chloride 

~-B.N. 



25? prepared from suitable vegetable 

hiw, tMted with a water solution containing sm^urio 
%oiiX and potassium or socUum permanganate until bleached 

— B.N. * 



cover, 6, which may be adjusted so as to prevent oontaot 
of the cover and eleotio^, and the latter is provided 
with jcoides so at to avoid lateral osoUlatioo. ,Two or 
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more inclined charging oj^ningu, which may be her- 
metically sealed, are arranged in lower cover, a, along 
the sides of the furnace, and the walls of the latter are 
insulated from the base. — B. N. 


Furnace ; Reheating with the electric . F. Fischer. 

Pr. Pat. 460,526, July 19, 1913. Under Int. Conv., 
Nov, 6, 1012. 

The furnace in Hupjdiod with hydrogen, or gases containing 
hydrogen, in order to rapidly transmit the heat to the 
objects to be heated. — B. N. 


Ionisation of gases ; Apparatus for measuring . 

Siemens Bros, and Co., Ltd., London. From Siemens 
und Halske Akt..Go.s., Berlin. Eng, Pat. 18,827, Aug. 19, 
1913- 

Ske Fr. Pat. 468,078 of 1913 ; this J., 1913, 1019.— T.F.B. 

Furnace ; Ekctric . A. Helfenstein, Vienna. U.S. 

Pat. 1,082,195, Dc-c. 23. 191.3. 

See Fr. Pat. 464,196 of 1913 ; this J., 1913, 873.— T. F. B. 

Furnace ; Electric . A. Helfenstein, Vienna. U.S. 

Pat. 1,082,196, Dec. 23, 1913. 

See Fr. Pat. 466,926 of 1913 ; this J., 1913, 1076.— T.F.B. 

Production of hydrogen and oxygen by electrolysis of water. 
Addition to Fr. Pat. 459,967. See VH. 


XIL— FATS; OILS; WAXES. 

Phytosterol ; Detection of-- in animal fats. M. Fritzsche. 

Z. Unlors. Nahr. (Jciuissni., 1913, 26, 644 — 648. 

The following shortened inocUficalion of the method of 
Marcusson and Schilling ((liem.-Zeit., 1913, 37, 1001) is 
recommended : — ^Fifly grnis. of the melted fat arc treated 
with 20 o.c. of a 1 per cent, aleoliolie solution of digilonui, 
and the mixtui’e mechanically stirred for 5 minutes at 
60'’ to 70'’ C. In the ca.se of fluid and somi-solid fats, the 
mass is at once filtered with the aid of HUction in a Buchner’s 
funnel, and thi^ residue washed six times with ether (6 e.c.), 
whilst in the case of solid fats an a<ldition of 20 c.c. of 
chloroform is made to the hot liquid, and the residue 
w^hed with 2 portions (6 c.c.) of hot chloroform and then 
with six portions of other to remove all fat. 'I’he residue 
(digit/onido) Is dried for almut 6 minutos at 30^ to 40'’ (\ and 
dissolved in 2 c.o, of hot acetic acid, and the solution boiled 
for about 6 minutes In a test tube with a vertical tube to 
act as condenser, and then filtered through cottonwool. 
The tube and filter are twice washed with 0*0 o.o. of 
hot absolute alcohol and the combined filtrate and washiw 
evaporated on the water bath in a current of air. The 
residua] phytosteryl or oholesteryl acetate is dissolved 
in 1 0 . 0 . (or less) of absolute alcohol, and the crystals 
drained on porous porcelain and examined in the usual 
way.—C. A.M. 


Catalysts ; Infiuenu of impurities on the activity of . 

III. Experiments uafA platinum as a hydrogen-carrier. 

C. Peal and E. Windisoh. Ber., 1913, 46, 4010—4010. 

(See also this J., 1911, 716 ; 1913, 1089.) 

Metal powders purified with alcohol and ether were 
platinised by shaking with a solution of ohloroplatinic acid, 
and metaUio oxides and carbonates were platinised by the 
aotion of sodium carbonate and hydrazine hydrate on a 
solution of ohloroplatinic acid containing tne oxide or 
carbonate in s uspension. Experimente with these products 
as catalysts in the hydrogenation of oottonseed oil showed 
that of the metals only magnesium and nickel had no 


influence on the activity of the platinum; the platinum 
was much less active in presence of aluminium, cobalt, 
and bismuth, and rendered completely inactive W iroi^ 
copper, zinc, silver, tin, and load. Of the oxides and 
carl^nates examined, only the magnesium compounds were 
without influence. (See also Fr. Pats. 426,729 and 434,927 
of 1911; this J., 1911, 1022; 1912, 346.)— A. S. 

Indian, Japanese and Chinese beeswax. H. Fischer. Z* 
dffentl. Chem., 1913, 19, 473—476. 

Further details are given of the adulteration of E. Iridian 
beeswax, which includes Indian, Japanese and Chinese 
waxes (this J., 1913, 666, 982). All these waxes show 
the same characteristic of low acid value. The Chinese 
and Japanese wajos are harder, cleaner and of better 
qj^uality than the Indian wax. The latter, although 
showing the same m.pt. as ordinary beeswax, is softer to 
the touch, and, unlike the Chinese and Japanese wax, is 
not readily bloafdied by the sun, “ Rosin wax,” consisting 
of 40 to 80 per cent, of American rosin and paraffin wax, 
is largely imported into India, and appears to bo occasion- 
ally, though not commonly, used as an adulterant of 
l>eeswax. Persistent emulsions sometimes obtained in 
treating Indian beeswax are duo to the borax used in the 
purification and to oil present os adulterant. Chinese and 
Japanese Ixioswax is not adulterated w'ith oil, but fre- 
quently contains paraflin wax. Trigona wax, fragments 
of which are present in almost every consignment of 
Indian bees way, is doscril^ed as humble beeswax in 
(Jormany. It is unbleachablo and is only suitable for 
Hjiecial technical purposes. During the last ten years the 
pri<!e of humble beeswax {(fermany) has risen from M. 40 to 
M. 100 -120 per 100 kilos, (from £11 19s. to £29 178.— 
£35 16s, per cwt.). In India humble Ijceswax is not 
known as a separate commercial product. — C. A. M. 

Deter t km of a yellow dye in edible fats. W. Arnold, 
Z. Unters. Nahr. (lonussm., Dec. 1, 1913, 664. 

A YEiiLOW dye which has long been in use for artificially 
colouring fats may be detetded by the following test : — One 
J vol. of the m‘.‘lt(*d fat is dissolved in 2 vols. of pidroleum 
cthi'r and wc'II shaken with 0-5 vol. of hydrochloric acid of 
sp. gr. 1-19. After separating, the acid layer will la* found 
coloured yiOlow to orange, and this colour may be dis- 
ehnrgeu by the addition of 1 dro]> of stannous chloride 
solution. Fats eontaining none of the d^e may give more 
oi li'ss colour to the aeid, but the distinguishing test is- the 
decolourisation with stannous chloiide. This propt*rty 
iiKlieates l liai the dye is probably om* of the easily reduced 
nitro-dyes. Its presence in a fat may interfere with 
Baudoiiin’s tost for sesame o\\ if carried out in the usual 
way, but this can bo obviated by using a solution of 0*1 
part of stannous chloride in hydrochloric acid jnstpad of 
the pure acid, 

Naphthcfiio acids and sodium naphthenotey Pftvidsohn, 
^ See lU, 


Patsktb. 

Oils and greases t Machines tor testing the hbrieaHng 

propeHies of . B. C. HlBlop, London. Eng. P4t. 

29,086, Deo. 17, 1912. 

Thx oil or grease is subjected to friction between a body 
rotating on a horizontal spindle and one or more movable 
bodies to which pressure may be applied by means of a 
spring mounted upon a second spindle in tne same axis 
as the main shaft. The motions of the movable bodies, 
and hence the degree of friction of the oil, may be recorded 
upon cylinders which are simultaneously rotated from 
the mam shaft.— C. A. M. 

Orease; Process of manufacturiM a eonsistsnt 

Chem. Fabrik. Troisdorf Dr. Httlsberg und Seiler. 
Pr. Pat. 460,418, July 16, 1913. Under Int. Conv., 
May 26, 1913. 

A LUBBicATiNO grease is prepared by heating the yarioui 
constituents (mineral oU, oleine, lime or equivalent 
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materials) under prenure. For example, a mixture of 
mineral oils, oompounds of alkane-earths with oleio 
or other fatty aoid, or magnesium or aluminium saltM of 
fatty aoids, is heated at about 160® C. (by means of super- 
heated steam) under a pressure of about 6 atmos.—C. A. M. 


Oil from fish ; Process of extracting W. E. Overton, 

Solomons, Md. U.S. Pat. 1,080,294, Doc. 2, 1913. 
As much as possible of the oil and watery fluids is extracted 
from a quantity of flsh bv pressure, and the watery portion 
is separated from the oil, neatod, and returned to the pressed 
mass, with which it is well mixed. Subsequent application 
of pressure to the wet mass results in the removal of a 
further quantity of oil, together with the watery fluids, 
from which the oil is afterwards separated. — E. W. L. 


Oils and fats ; Method of obtaining sulphonaled . R. 

Russ, Assignor to Stolle and Kopke, Rumburg, Austria- 
Hungary. U.S. Pat. 1,081,776, Doc. 16, 1913. 

The oils, etc., are treated with sulphuric acid, the excess 
of acid removed by the addition of water or a washing 
liquid, and the sulphonated product separated by centri- 
fugal action. — C. A. M. 


Alkaline oils [for protecting ordnance from, the effects of 

snwkeless powder] ; Process for the preparation of . 

J. T. Westermann. Fr. Pat. 460.410, July 16, 1013. 
Ltnseed, or other vegetable oil, is mixt^d with an alcoholic: 
solution of caustic alkali or ammonia in such proportion 
that the free alkali in the mixture shall not exceed 2 to 3 
por cent. Petroleum oil (preferably 10 to 50 })or cent.) 
may also bo added to tho mixture. The resulting products 
will form omulsioiw with water, and are particularly meful 
for protecting ordnance from tho effects of smokeless 
powder. — C. A, M. 


Solvents for fats ; Process and apparatus for separating 

the vapours of . E. Bodin. H. Dupont, and M. Riom. 

Fr. Pat. 400.746, July 26, 1913. Under Int. Umiv., 
Mar. 31, 1913. 

The solvent is brought into contact tangentially with the 
heated wall of an extraction vessel so that a rotatory 
m<ivemont i.s oommufiicated to t he vapours and the liquid. 

— C. A. M. 


Solutions of organic compounds producing emulsions with 

water, LUjuid or .solid . R. Vidal, Paris. Eng. 

Pat. 2 h, 832, Dec. 14, 1912, Addition to Eng, Pat, 
15,827, July 6, 1912. * 

See Addition of Dec. 11, 1911, to Fr, Put, 446,063 of lfl|l ; 
tJlis Jji 1913, 498, -•X, F, R, 


to oonsist ejsentially of a definite orystaUme copper 
silicate as desoribod by Fouqu4 (this J., 1889, 290). One 
of the authors* samples contained : SiO| 63*4, CaO 14*4, 
CuO 19*6, KjO l*i9, Na^O 0-93 per cent. The blue 
crystals could be obtained without fusion mixture, but it 
was necessary to heat to a higher temperature (e.o. 1060® C.) 
and then re-grind and reheat at 860° C. When fusion 
mixture or other alkali salts were used, some of the ct^per 
or calcium in the blue crystalline silicate (CaO, CuO, 4SiO|) 
was replaced by alkali metals. The crystalline blue 
silicate was formed at a temperature far below the fusing 
point of tho whole mixture, the mass merely becoming 
pasty. At temperatures above 900® C. -the blue crystals 
wore converted into a green glass, but the Egjrptian blue 
crystallised out again on re-heating at 860° C. — A. S. 


Shellac ; Examination of bleached . H. Wolff. Chem. 

Rev. Fett Ind., 1914, 21, 4—5. 

Blsaoued shellac of diverse origin (65 samples) yielded 
an ethereal extract ranging from 11*5 to 14*6 ^r cent. 
A further tost of purity is to determine the amoimt of 
benxene extract after previous extractions with petroleum 
spirit and with ether. The powdered shollao, preferably 
air-driod or dried at 40° C., is best extracted in a lirien 
bag suspended in the extraction apparatus. Before each 
oxtraotion it is rapidly ground up with a little of tho 
solvent and suffioiont sand to give a dry jwwder. The 
extraction with each of the solvents is continued for 
3 to 6 hours. In this way a final benzene extract varying 
between 4 and 5 per cent, was obtained (45 samples gave 
4*3 to 4*6 per cent.). The method is not suitable for tho 
quantitative examination of mixtures. — C, A, M. 


Japan lac ; The chief constituent of — . I V. Derivatives 
of hffdro-urushiol. R. Majima and j. Nakamura, 
Ber., 1913, 46, 4080—4088. 

Hvdbq-urushiol, the crystalline reduction product of 
urushiol from Japan lac (this J., 1912, 098), yielded a lead 
salt and various benzoyl derivatives. Its dimethyl ether 
was converted into a mono-nitro derivative (m. pt, 72°--? 
73" C.), and the latter (by nitration with fuming nitrio 
acid) into a di-nitro compound (m. pt. 83° C.). Both 
compounds crystallise in needles, and they afford the best 
means of identifying tho dimethyl other of hydro -urushiol. 
The behaviour of this ether on nitration was analogous 
to that of dihydrosafrol. Oxidation of hydro -urushiol in 
acetone solution by means of permanganate yielded 
palmitic acid - thus confirming tho presence of an alkyf 
group in tho side chain and showing that the latter must 
contain instead of C| 4 H 2 i as previously assumed. 

The constitutional formulas of all the derivatives of hydro - 
urushiol must bo correspondingly modified, The reactions 
showed that hydro -urushiol is a higher phenol (see dtlsQ 
this J., 1907. 1245 J J909, 632, 1212), A. M. 


nOMOm; VARNUHBs * 
RES1H8. 


w. P. P. MoLintook, and 

T, D. MilM. Roy. Soo. Proo., 1914, A 89. 418—429. 


Bxpeumbvtb with a mixture of fine sand 36 grms.. fusion 
mixture 4 pms., oopper carbonate 8*6 arms., and calcium 
oarbonate 7*2 grms.. showed that at 800® and at 906* C. 
ncMte of the true Egyptian blue was formed, the product 
consisting of unooml^ed quartz, oopper oxide, and an 
olive-g^n glass, but at 830® C. considerable quantities 
of blue pigment were formed, and on re-grinding and 
ire-heating several times at this temperature, the green 
glass and oop^ oxide practically cbappei^, leaving 
a mixture of the blue pigment and unooml^ed quartz, 
porrespondinff to lump samples of frit discovered in Eavot 
but much rioher in the blue. Somplee of 
bhie knd of the |«oditets prepared ae 


typical Rgyp^'iAn 
above all proved 


PhMolii New epaiheeit qf M'gW— [ItmtHda of 
hyito^wuthidl di'mefhp) clher.] R. Bla]ima and J» 
Nakamura, Ber., 1618. 48, 4080<-4096. 

Phenols with the constitution of a 8*4*dimethoxy-l- 
tetradeoyl-bensene and a 8.4-cUmethoxy-l-pentadeoyl. 
bensene were synthesised as follows t— Myristyl chloride 
and veratrol were condensed by means of aluminium 
chloride (yield under 26 per cent.) and the resulting 
trideoyl-veratryl ketone. (CHgO)|C*H|.CO.Ci,H„ reduced 
to a phenol by the following sta^. It wis nret converted 
into the oxime, and this was reduced W'means of ammonium 
amalMm to amine, (CH|0)«Cf«Ht.CH(NH|).CuH||. 
Hie i^ospborio acid salt of this amine yielded, on ary wtu* 
lation. tetradeoenyl- veratrol, (CH.0)|Cr,H|.(!3H : CH.Cj|R|s. 
and this, when reduced with hydro^n and platinum, iras 
converted into tetra-decyl-veratrol, (CRiOiC^Rg.CwBt#* 
Pentadecyl-veratrol was obtained by a similar series* m 
reactions from tetra-decyl-veratryl-ketone, the latter being 
prepared by converting myristie^add into'pentadecanf o acid 
and condoling the chloride of thk acid with veratrol, as 
described. Hexadeoyl-veratrol was also prepared. Koat 
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of these higher phenols was identical with hydro-urushiol 
dimethyl ether, although they showed similar reactions 
and were auparently isomeric therewith (see preceding 
abstract). — C. A. M. 


Jiofiin size. ; Examination of . J. Marcusson. C-hem. 

Jlcv. Felt Ind., 1914, 21, 1—3. 

In addition to determinations of the alkali, rosin (free 
and combined) water and impurities, special tests arc now 
required for the numerous substances added to eom- 
mercial sizes. The older ty|)o of rosin size was completely 
soluble in alcohol, but the modem a{lditionH (glue, starch, 
dextrin, (saaoin, gum, etc.) are inscluble. I’ne insoluble 
residue should b<i tested for weighting materials (clay, 
barium sulphate, etc.), and the ash and nitrogen determined. 
If no nitrogen is prerent glue, albumin and casein are 
alisent. Starch may be detected by the iodine reaction 
and separatefl almost quantitatively from dextrin and 
gum arabic by treatment with cold water. Ix'ad acetate 
preeijiitates gum arabic from an aqueous ►olution, whilst 
dextrin remains in solution. They may also bo dLstin- 
guishod by their ililtereni- optical rotations. \^iscosc may 
be identified by lieing decoin|H)scd by dilute acid, with 
the liberation of hydrogen suljihido and separation of 
cellulose hydrate. Occsnonally vegetable gum (“ Pflan- 
xon-Hchleiiu ”) is added to rosin size. In such cas-os the 
alcoholic precipitate is flocculent or in threads but is 
always transparent. The aqueous solution of this pre« 
cipitato gives a gelatinous precipitate with lead acetate. 
The jirincipal vegetable gums, including lim.ced gum and 
gum tragasol, also give insoluble precipitates w’ith 5 per 
OJiit. tannin solution -in which resjxict they differ from 
gum arabic, which is also precipitated by lead acetate. 
If the alcoholic precipitate contains nitrogen, its liehaviour 
towards water and acidic acid is ascertained. Animal 
glue is completely soluble in water, and the solution does 
not give a precipitate with acetic acid either in the cold 
or on heating -in contradistinction to the other nitro- 
genous products (casein, albumin). Ordinary animal 
glue contains about 18 per cent, of nitrogen, and about 
0-2 to 0’25 ])or cent, of sulphiu. When heated with 
alkaline lead oxide solution it does not yield a precipitate 
of lead sulphide, as is given by vegetable glue (“ Pftanzen- 
loim ”), albumin and casein. With taimin it forms a 
sparingly soluble compoimd. Albumin (egg-albumin) is 
soluble in cold water, but is precipitated on boating or on 
the addition of acetic acid. Vegetable gluo and casein 
are soluble as alkali comixnmds. Tlief-e are decomposed 
by acetic acid with the precipitation of the protoin. 
(iisein is distinguished from the other proteins by con- 
taining aliout 0-8 per cent, of phosphorus and by being 
precipitated by rennet. For the detection of dextrin and 
gum arabic (which may Ix) precipitated by alcohol with 
nitrogenous compounds) an excess of tannin is added to 
the aqueous solution and the liquid filtered. The filtrate 
is evaporated to dryness, and the residue taken up with 
a little water and again filtered. The new filtrate is 
treated with alcohol in excess, which keeps the tannin in 
solution and precipitates dextrin and gum arabic. This 
precipitate is dissolved in water and examined as described. 

— C. A. M. 


Behaviour of ultramarine in remenl ware, Haerting. See 
IX. 


Patents. 

Oil paints ; Process of manufacturing . H. Steinherz 

and F. von Schaller. Fr. Pat. 460,296, April 19, 1913. 
Matxbuls of colloidal structure [e.g, tale, asbestos, 
kaolin, etc.) are ground under pressure with driers and 
liquid bakelitoB until absorption and emulsification is 
complete. Coloured organic or inorganic pigments may 
be added to the mixture, and owing to the pressure 
obtaining in the mill or knoAtling maebinot are perfectl;|r 
incorporated, —C. A. M. 


Turpentine and rosin ; Process for extracting from 

wood. B. F. A. Saylor, Rome, Ga., Assignor to Standard 
Turpentine and Wood Pulp Co., Atlanta, Qa. U.S. Pat. 
1,081,276, Dec. 9, 1913. 

Finely divided resinous wood is placed in a closed cylinder 
which is then heated externally to about 212* F. (100° C.), 
the pressure in the cylinder being at the same time reduced 
to about 4 ins. of mercury. Dry caustic soda is then 
injected into the cylinder, and steam admitted under 
pressure. The steam is allowed to escape and carry 
off some of the turpentine and practically all air, until 
the pressure is reduced to aliout 20 lb. per sq. in., when 
the cylinder is ebisod. The cylinder is again heated 
externally, and steam is admitted from the T^ttom until 
100 lb. prcHSuro is attained ; this pressure is maintained, 
by the further injection of Steam, while steam is also allowed 
to escape, carrying with it more turpentine, until all the 
latter is recovered from the wood. The steam 
now cut off, and the pressure allowed to fall. The tur- 
{leutino product is ejected from the cylinder, on ojiening 
i the latter, by the residual steam pressure, and the wood- 
I pulp is finally removed from the cylinder. — E. W. L. 

Resinous and wax-like condensation products and process 
of making same. British I’homson-Houston Co., Ltd., 
London. lYom tleiuTal Electric (’o„ Schenectady, 
N.y., U.S.A. Eng. Pat. 24,254, Oct. 23, 1912. 
Resinous or wax-like substances are produced in two 
stages consisting in the, interaction of a polyhydric alcohol 
— r.jy. glycerol —with an amount of a jiolybasic acid or 
anhydride — such as phthalic anhydride, succinic, tartaric, 
glutaric, malic or camphoric acid — insufficient for complete 
esterification, and the subsequent interaction of the 
intermediate products with another acid such as those 
mentioned above, or propionic, stoaric, palmitic, oleic, 
benzoic, lactic, salicylic, glycollic, chloroacetic, chloro- 
benzoic, or chloropropionic acid, or with a substance having 
certain acid properties e.g., colophony. For example, 
184 parts of glycerol and 296 parts of nhthalic anhydride 
(equimolecular proportions) are heated at 200° — 210° (\ 
until gas bubbles cease to rise. To the somewhat thick- 
ened mass 118 parts of succinic acid are added and the 
mixture is heated at 210"— 226° C. until it forms a jelly, 
or nearly so. The trans|)aront mass becomes liard and 
brittle and free from bubbles on cooling ; it is not fusible 
but Ixicomes plastic on heating. It is apparently not 
identical with the product of the simultaneous action of 
phthalic anhydride and succinic acid on glycerol. When 
solid it may bo powdered and moulded under pressure 
either with or without fillers. The moulded product may 
be rendered hard, tough and non-plastic under heat 
by heating for half-an-hour at. 200° — ^210" C!. The product 
obtained when succinic acid (236 parts) is employed in the 
first stage, and phthalic anhydride (148 parts) in the 
second, is slightly elastic when cold, but on heating, loses 
its flexibility and becomes a strong, tough, clear, solid 
mass, free from bubbles, infusible and insoluble. The 
product obtained when colophony (279 parts) is used 
in the second stage is a hard, reddish-brown resin, which 
is not the equivalent of a simple mixture of the nhthallc 
wosin and colophony. When stearic acid is used in the 
second stage the product is a soft waxy substance with 
good insulating properties, soluble in some heavy hydro- 
carbon oils. Lactic acid gives a very plastic pr^uct 
with a relatively low flow-point. The product from 
glycerol, uhthalic anhydride, and monochloroaoetic acid 
in equimolecular proportions has a flow-mint of 64*6° C., 
is pfiable and sticky. By increasing tm anhydride to 
If moL and reduoing the chloroacetic acid to ^ mol. the 
flow-point is raised to 88* G. and the product is hard 
and brittle, becoming infusible when heated to 160° C. 
for 8 hours. — ^B. W. L. 

Phenol and formaldehyde ; Process for making an anhydrous 

reaction p^uct of . F. G. Wiechmann, New 

York, Assignor to Fenofonn Corporation, Hastings- 
upon-Hudson, N.Y. U.S. Pat. 1,080,188, Deo. 2, 1913. 
A OONDXNSATIOK produot which is visoous and syrupy at 
ordinary temperaturesi non-hygroeoopio, ioBoIulue in 
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water, and showing no trace of water when tested with 
anhydrous copper sulphate, is obtained when 100 p'^rts 
of crystallised carbolic acid are heated with from 10^36 
parte of paraformaldehyde (or with formaldehyde), in the 
presence of a catalytic agent {e,g, dry ammonia). — E. W. L. 


CondenscUion prodacA of phenol and formaldehyde ; Process 

of obtaining a Stockhausen Kautschukwerke 

(Je.3. m. b. H. Fr. Pat. 460,675, .Tuly 23, 1913. Under 
Int. Conv., Jan. 7, and April 19, 1913. 

Condensation’ products of phenol and formaldehyde are 
converted into plastic (and finally insoluble) masses by 
heating ft)r a short time, while in a fluid or still fusible 
condition, with (say 60 tt» 100 per cent.) of a compound 
of a trivalent metal, such as iron chloride or aluminium 
chloride; sulphur, rubber, filling materials, etc., may be 
added before or after the addition of the iron chloride. 
The initial condensation product may bo prepared by 
heating the phenol and formaldehyde in tne present^ 
of alkali until the liquid becomes turbid, when the mass 
is rapidly cooled. Products obtained as described may bo 
mod for the impregnation of pajier, wood, cork, asbestos, 
wool, etc.— C. A. M. 

Varniith. A. Kucgel. Jersey (!ity, N.J. U.S. Pat. 
1,080,461, Dec. 2, 1913. 

A SOLUTION of a resinous substance in alcoholic ammonia. 

— E. W. L. 

Cellulose nitrates ; Procsss of manufacturing non^inflam- 

nuible solutions of preferably utilisable as lacquers, 

Akt. Oes. fiir Anilin-Fabrikation. Fr. Pat. 401,034, 
Aug. 1, 191,3. Unde^ Int. Conv., Nov. 1,5, 1912. 

A (’HLORO-DKRiVATiVE of othaue OF o£ cthylcne (di-, tri-, 
or tetrachloroethylene or t(dTachloroothane) is addeci 
in largo proportion to a concentrated solution of cellulose 
nitrate in a suitable solvent. — (’. A, M. 
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compounds, such as ammonia, methylamine, aniline, 
amino-aoids, glue, and albumin, is very advanta^os. 

Rubber ; Process for preparing a product similar to soft . 

Farbenfabr. vorm. F. Bayer und Cb. Ger. Pat. 267,945, 
Dec. 26, 1912. Addition to Ger, Pat. 2^618. 

To produce a product resembling soft rubber, the process 
described in the principal patent (see Eng. Pat. 11,6,30 
of 1913; this J., 1913, 1078) is carried out at a lower 
temperature, or for a shorter period.—T. F. B. 


India rubber; Coagulation and curing' of , F. A. 

Byrue, Birmingham. Eng. Pat. 18,0<>1. of 1913, date 
of appl, Oct. 30, 1912. (See this J., 1913, 98, 116.3.) 

Tub vapours obtained by heating formic acid may be 
employed for the coagulation and -^or curing of rubber 

-E. W. L. 


I Raw rather ; Preparation of — F. Ripcan. Fr. Pat 
j 460,689, July 23, 1913. 

; Latbx is distributed in successive layers over the surface 
of a horizontal revolving drum, which has boon prcviouslv 
I smoked, each layer of latex being smoked to induo'e 
I coagulation before applying the next layer. The sh(H*t of 
rubber is removed from the drum by a longitudinal out. 

, No pressure is applied to the sheet of rubber during the 


Qutns [rubber, etc.] ; Process and apparatus for extracting 

I jrotn vegetable tissues cxtntaining them. F. Kcinnlor. 

; Fr. Pat. 461,093, Aug. 4, 1913. 

, Thb bark, etc., containing rubber or allied gums is coarsely 
I crushed by some method which dots not oveiwork the 
I particles of rublier, and is then fed into an apparatus con- 
I sisting of a horizontal cylindrical casing, of which the 
; lower half is {lerforatcd and acts as a screen, and in which 
I revolves a friction roller. 3’he whole is immersed in a 
tank in which wak‘r can 1 h^ maintained at the desired 
I level to enable the fine jwrticles of crushed bark, etc., to 
I be carried away through the screen, whilst the agglom- 
erated niblx'r remains behind. — E. W. L. 


Vulcanisation of rubber, F. Ahrens. Cummi-Zeit., 1913, 
28, 490—491. 

The author examined old and new samples of a mixing of 
a low quality rublier. The old sample contained 9 i>er cent, 
of friH) sulphur (by acetone extraction), 13*0 per cent, of 
total sulphur, and 2-83 per cent, of combined sulphur. 
The now Ham])le contained 7 per cent, of free, 15*8 per cent, 
of total, and 6'03 per cent, of combined sulphur. (The 
sulphur was intimated by a slight modification of the 
usual nitric a<nd method, in which the acid mixture, after 
oxidation, was diluted ■with water, neutralised by dilute 
caustic soda solution, then cva|K)rMtcd down and fuscQ as 
usual.) Ibuice th? combined sulphur in the old sample 
h^ actually diminished. This is not the case with sampler 
of good quality, e.g., Para nibln'r. The author remarks 
that vulcanisation must depend ossentiallj on the coiloidaf 
structure of the rubber ; he considers that coagulation 
from the latex is intimately connected with oxidation, 
and that further experiments are necessary on the paral- 
lelism between vulcanisation and oxidation. — H. E. P. 

Patents. 

Camtchouc ; Synthetic products resembling or relakd to . 

d. Y. Johnson, London. Prom Baaische Anilin und 
^da Pabrik, Ludwigshafen-on- Rhine, Germany. Eng. 
Pat. 976, Jan. 13, 1913. 

The synthetic products from butadiene and its homo- 
•logues may be improved in quality by heating them 
alone under reduc^ pressure in an inert atmosphere, 
provision being made for the removal of volatile products. 
In some cases the simultaneous employment of nitrogen 


! Rubber and analogous substances; Vulcanisation of 

I articles made of . V. Thomas. Fr. Pat. 460,780, 

I July 26, 1913. Under Int. Conv., July 26, 1912. 

I Vin.CANiSATiON may bo effi cted by the action of the 
, chemically active light rays {e.g„ violet and ultra-violet 
rays from raerourv vapour lamps) upon thin iilms of rubber 
mixings containing sulphur, or upon solutions of such 
1 mixings. The process may be used in combination with 
the ordinary process of hot vulcanisation, and may he 
I carried out in an inert atmosphere in order to avoid 
j the formation of ozone. A very thin film of Hevea plan- 
tation rubber mixed with 6 per cent, of sulphur, prepared 
by evaporating a 3 per cent, solution in benzine on a 
I transparent quartz plate, was exposed on both sides to the 
rays from a Heraeus lamp nm at 1 10 volts and 3-6 amperes 
I and distant 13 cm. The rubber was covered with a layer 
1 of water to shield it from the heat of the lamp. 2-56 per 
cent, of comlined sulphur was found in the exposed sample. 
A 3 per cent, solution jf plantation rubbci and sulphur in 
benzine exposed in thin layers to the rays from a quartz 
lamp run at 220 volts and 3 amperes, at a distance of 
? — * vulcanised very rapidly, a rapid passage 

before the lamp, with a stream of water interposed to 
cut off heat, being suiBoient to bring about the combination 
of sulphur to the extent of 1 -6 to 2 ’6 per cent. The solution 
left on evaporation a residue of vulcanised rubber, insoluble 
in the ordinary rubber solvents.— E. W. L. 

Rubber ; Process for regtneraling . C. Harries. Ger. 

Pat. 267,277, Nov. 28, 1912. 

Solutions of rubber waste are treated with gaseous 
hydrogen chloride, bromide, or iodide, and the p^octa. 
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C„>Hi|,2HCl, are heated with baHes, such 
aH alkaliH, ammonia, or aminoe ; it in etakd that rubber of 
good quality is regenerate d by this proce88, whether from 
the waHto of natural or artificial rubber goodK. — K. B. 

V ukanimtion of natural or artificial caoutchouc rntbstances ; 

Proccji9 for accelerating the . Farbenfabr. vorin. 

P. Bayer und Co. Cer. Pat. 266,619, Dec. 25, 1912. 
Addition to Ger. Pat. 265,221. 

In place of UHiiig piperidine or ita hutnulogiieB aa dcHcribed 
in the pnnci])al patent (bcc Kng. Pat. 11,630 of 1913; 
this J., 1913, 107M), d(‘rivativt‘H of tlicHe Luhch may in* iiHed 

- 'r. K. B. 

Plaalic compoaitionft. A. Geti^r, Altona-GttenHen, Ger- 
many. Png. Put. 4663, Feb. 24, 1913. 

A l'LA8TK3 (iompoHition for eluMtie ]iaddiug, floor coveringH, 
etc., consiatH of waste vuhianiHcd rublKT, in tin* form of 
small piee(‘H or powdei’, agglomerated by a biruling agent 
of gutta-perehu and fatty matt>(‘i or ]iarafliii, to which 
caoiitt'houc or resin may be added. — H. P. P. 


Pubbn coniposiliouM. J. W. Aylsworth, Past Orange, N.J., 
lI.iS.A. Png. Pat. 87.57, Ai»iil 14, 1913. Under Int. 
Conv., Apiil 18, 1912. 

Huubkr com]M)sitionH, soft lianl, an* made by vuleaiusing 
a mixture of rublier, ehloronajilithalene (e.g., liquid mono- 
ehloronaphthalene or a solid ehloronaphthalene) and 
vuleaniHing agent, which is preferably adelod after the 
previous ingredients have* lH*en mixed. Filhrs may Im* 
added. M(*tal articles or fibrous materials may lx* eisitcd 
with a film by covering tliem with a varnish ma*dc by using 
liquid inoncxhlorunaphthaleno or a solvent such as acety- 
lene tetrachloride with the ingredients mentioned above 
and then baking. — H. E. P. 


Rubber ; Manufacture of reinforced hard — — •. J. T. 

Hzek, Fr. Pat. 460,243, July 11, 1913. Under Int. 

Conv., Sept. 20, 1912. 

In order to jirotoid; the fabric used in the production of 
ebonite “ insertion ” from the destructive action of 
moisture and higli ti'mpi-ratun* in the ju-esence of sulphur 
during vulcanisation, it is first impregnated with a solution 
of vulcanised asnlialtum in carbon tetrachloride. k*nzene, 
etc., then dusted with finely divided quartzite, keiselguhr, 
glass powder, talc, or other similar substance before tin* 
rubb<*r mixing is applied to it. — E. W. L. 


Caoutchouc ; Manufacture of impounds rcaembling or 

related to . J. Y. .Tohnson, London. From 

Badischo Anilin und Soda Fabrik, Ludwigshafen on 
Rhine, Gennany. Eng. Pat. 12,980, June 4, 1913. 
Adilition to Png. l*at. 26,5.50, N<»v. 19, 1912. 

See Addition of Jun«* 7, 1913. to Fr. Pat. 4.59,005 of 1913 • 
thisj., 1913, 116.1.- T. F. B. 


Caoutchouc ,* Vvlcnviscd and process of making uamc. 

F. H.">fmann and K. Dc'Ibriiek, Assignors to Farbcnfabr. 
vtrrin. F. Bayer und (\)., Kllx*rfeld, Germanv. US 
Pat. 1,081,61.3, Dec. 16, 1013. 

See Eng. Pat. 2312 of 1912 ; this J., 1912, 661.— ^T. F. B. 

Caoutchouc auh/datue and process, of making same. F. 
Hofmann and K. Ddbriick, Assignors t') FarlM*nfabr 
vorm. P. Bayer und Co., Ellrerfold, Germany. U.S Pat 
1,081,614, Dec. 16, 191.3. 

See Eng. Pat. 2313 of 1912 ; this J., 1912, 647.~T. F. B. 


Vukanvted gliKcrol resin, IV. C. Arsem, Schenectady 
Assignor to Gem ral Electric To., New York. U S Pat 
1,082,106. Dec. 23. 1913. 

See Eng. Pat. 9986 of 1913 ; this J., 1913, 1023.— T. F. B. 


Obtaining erythrene and other unaaturated compounds. 
Ger. Pats. 267,079 and 267,080. See XX. 


XV.— LEATHER; BONE; HORN; GLUE. 

Tatu ; Duiinciion of bark from fruU and wood tans. 

B. Kohnsiein. Collegium, 1913, 646—648. 
Aqueous or alcoholic extracts of the bark of the pine 
and other conifers and of willow bark when boiled with 
hydrochloric acid, coded and shaken with ether give 
a green colouration when the ether solution is removed 
and shaken with ammonia. The reaction is not oonfinod 
to these barks, but in most cases is masked by the produc- 
f ion of phlobaphenes by the action of the hydrochloric 
acid. The test may also l)e carried out by placing a drop 
of the estorifiod tannin solution on a piece of solid caustic 
IKitash on a white tile. In both cases extracts of leaves 
and bark give a green colour while those of fruits and wood 
give a brown colour. A green colour is produced by galls, 
and young valonia gives an oli ve gr(*cn colouration. — D.J.L. 

Tanning materials ; [Apparatus for^ Determination of the 

ethyl oi'etate figure of . J. R. Bjockey. (V)llegium, 

191.3, 634. ‘ 

The apparatus consists of a modification of the Soxhlot 
(extractor with an overflow tube at the side instead of the 
usual siphon tulie. The extractor will hold 30 c.c. of 
liquid up to the level of the overflow tube and contains, 
inside, a small glass funnel the stem of which reaches to the 
botti»m and is there kmt round, or the end of the stem 
may be in the shaiie of a small bulb pierced with small 
holes. 25 c.c. of clear filtered liquor are placed in the 
extractor and extraction carried qut in the usual manner 
with ethyl or amyl acetate. The condoled solvent flows 
down tlvrough the funnel, then rises through the liquor in 
small drops and returns to the distilling flask through the 
overflow tuks. Extraction is complete in 3—4 hours. 

—1). J. L. 


boist and II. 
-526. 


xiaun. Aren. Pliarm., 




251, 408 

The crystalline glueogallie acid obtained by Feist (see this 
J., 1912, 662) from Turkish galls was methylated by means 
of diazornothanc. 3’he nn*thylated product was very resist- 
ant to boiling N /I sulphuric acia, but readily hydrolysed 
by alkali, yielding triraethjlgallie acid. As glueogallie 
acid contains no aldehyde group, th(‘ carboxyl group of the 
gallic acid residue miLst l»e combined with the glucose 
ahlehyde group, I he substance kiing thus a mono-galloyl- 
glucose. Tannins obtained from Turkish and Chinie 
galls were methylated by Herzig’s method (see this J., 
1909, 1051) and the methylated products shown not to bo 
homogeneous, fractions of varying methoxyl content 
being obtained by treatment with absolute ether and 
absoluf e alcohol. The fractions o btainod from methylated 
Turkish tannin showed a higher methoxyl content than 
the corresiKinding fractions from methylated Chinese 
tannin. The fraction insoluble in cold absolute alcohol, 
•obtained from methylated Cliinese tannin was found to be 
identical with Horzig’s “ mothylotannin ” (foe. cit.). The 
methoxyl content of this substance agreed with a compound 
of 1 mol. of glucose with 11 or 12 mols. of gallic acid, 
whilst the corresiionding fraction from methylated Turkish 
tannin had a methoxyl content agreeing with 1 mol. of 
glucose to 1 to 3 mols. of gallic acid. The fraction soluble 
in cold akulute alcohol obtained from methylated Turkish 
tannin was not homogeneous but a mixture of mono-, di-, 
and tri galloylglucose. Molecular weight determinations by 
the ebullioscojpic method, using acetone as solvent, gave 
lower values for Turkish than for Chinese tannin. (See 
also this J., 1912, 1044; 1913, 36.)— T. C. ' 

Pwfarkia atlaritica, DeJif.Jrom Libia as a tanning material. 

F. Vignolo-Lutati. L’Ind. Chim., 1913, 13, 366- 366. 

The air-dned leaves of PUtachia atlantica, when examined 
by Procter s filter-bell m< thod, gave 40*86 per cent, of 
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uluble matter, of which 10*74 per cent, was absorbed 
y hide-powder, a considerably greater propoilion 
ban that >ield^ by P. kntutcus, a common adulterant 
f sumach. The extract of P. atianika was light-coloured 
nd the tannin present cave the reactions of a pyrogallol- 
snnin, whereas that of P. lentiacwi is a catechol -tannin, 
laving regard to the low cost of transport from Libya, 
^ is sug^stcd that it would be advantageous to try 
\ atlantica as a tanning material on a commercial scale 
1 Italy.-«A. S. 

Vater ; Natural and the catalytic action of some 

colloidal substances at great dilution [in tanning and dyeing\. 
E. 0. Sommerhoff. Collegium, 1913, 635 -638. 

F the calculated quantity of lime or soda Ije added to 
natural water the precipitation of calcium carbonate is not 
early quantitative and the result will vary greatly 
ccording to the scale on which the exp<irimont is performed, 
n a sofUmed natural water of 3“ of hardness, magnesium 
dts were still present and could not l)e quantitatively 
irccipitated by sodium phosphate. I’lie (;aleium and 
lagncsium tMilis in natuml wat<?r are juobably pt ‘H(‘nt 
lartly in a colloidal complex polMneris<‘d form, ami thus 

0 not take part in the usual i«»nic reactions. 'I'he ]>r<“«‘nee 
f inorganic <M)ll<iidid qlknline earth eompoumls in water 
sed for silk dyeing and le,ather manufacture may |>roduee 
(M>d or bad results. Their inlluenee is favourable in 
uickly coagulating the colloidal tanning matter in the 
idc and silk (ibre during washing an<l results arc obtained 
rith natural water which can never lie imitated by the 
ddition of crystalline magnesium salts to soft water, 
’he formation of colloidal calcium and magnesium salts 

; favoured by the ]»resen(^e of protective organic colloids 
iich as humic acid. The catalytic action of the.'-c salts 
s oxygen carriers may become;, under certain conditions, so 
trong as to result in local destruction or staining of the 
ilk or hide so that some metallic salts which are quite 
armless when present in crystalloidal form may have 
very harmful cfTect when in the colloidal polymerued 
irm. An instance is given of the occurrenci; of red stains 

1 silk dyeing which were cx])lained as due to a catalytic 
xidation effect causing local deiuimposition of albumin, 
'he colloidal metallic salts are very similar in their effects 
> bacteria. The author regards it as doubtiul that salt 
^.ains are due entirely to bacteria. Investigation of the 
iains should be carried out on a practical scale as it is 
njiossiblo to ]irodu(;e similar conditions in the laboratory. 

-D. J. L. ' 

mther ; Free sulphuric acid in . J. Paesslcr. 

Coliegium, 1913, 048—649. 

BATHER tanned with the synth»‘tic tanning material 
eradul D gives erroneous results when tested for free 
dphuric a(;id liy the usual tests. The tanning mateiial 
swf contains sulphur <;ompoundH which are taken up 
y the hide during tanning. Any method of i*stimatiiig 
10 free sulphurn acid involving the determination of 
le total sulphur in the leather must give too high r'^sults. 

— B. J. L. 

father ; Free sulphuric acid in . W. Moeller. 

(Collegium, 1913, 049 — 6.50. 

bsidks Neradol many other substances, when present in 
ather, give rii» to erroneous results in the determination 
free sulphuric acid by any of the methods previously 
•oposed. Body (Gerber Couiier, 1913, No. 37) has 
lowu that, in most cases, the high percentage of free 
ilphuric acid found in many samples of leather by the 
lual methods is not really present but is formed during 
le cour^ of the analysis from sulphur presemt in the 
a-ther in other forms. The varying amount of the 
Iphur in the raw skin, the selenium in the water, sulphur- 
ntaining salts in the raw skin, sodium sulphide in the 
qes.' sulphites, sulphates and bisulphites in the tanning 
tracts, sulphonated oils, sulphur dyestuffs, sulphite- 
llulose extract, etc., may all contribute to the total 
Iphur in the leather. — D. J. L. 


Patents. 

Quebracho; Method of treating . J. M. Fiske, New 

York. TJ.S. Pat. 1,081,730, Deo. 16, 1913. 

Soun extract of quebracho is immersed in water in a 
closed vessel, and the water is caused to circulate at a 
temperature not higher than 175° F. (79° 0.). The 
watt*r may be heated by sk^arn. The solution and in- 
soluble matter are drawn off separakly, — H. E. P. 

Tanning in one operation with mineral and vegetable pro- 
ducts. W. A. Klipsk iu. Fr. Pat. 460,870, July 30, 191 3. 

Skins are tanned in a mixtur(‘ of vegetable tanning 
agents, caustic soda and normal chromium sulphate or 
other alkalis and chromium salts. For example 70 parts 
by weight of solid quebracho extract, 8 parts of caustic 
soda, 7.5 parts of chromium sulphate and 15 parts of 
chromium oxide may be u.sf d.— -D. J. L. 

Leather ; Treatment of- for waterproofing and rendering 

it non slipping. A. McTiennan, Ross, Hertdoid. Eng 
Pat. 21,081, Sept. 16, 1912. 

The resistance to water of leather is increased by drum- 
ming, for 20 hid»‘s of average weight, with a solution of 
6 oy.. of celluloid dissolvi d in 5 —6 pints of acetone, adding 
later, at suitable intervals, 10 oy. of gum jiini}K;r, 30 oz. of 
ether, 6 oz. of amber resm and 15 oz. of benzol. The 
tr»>at<*d leather has a muclii better grip on a damp or 
greasy surface than untreated leather. The process is 
preferably eombined with a treatment with rubber 
solution.— 1). J. J^. 

Leather; Drying japanned or varnished .. A. Genthe, 

Worms a/R., Germany. Eng. Pat. 20,795, Sept, 15, 
1913. . » » 

The ozone produced by mercury vapour lamps when 
used for the production of ultm- violet rays in the drying 
of japanned or varnished leather acts injuriously on the 
varnished surface. The method of removing ozone from 
the chambi^r by ventilation (see Eng. Pat. 10,971 of 1912 ; 
this J., 1912, 694) fails on moist summer days, but even 
m such cases, the injurious action of the ozone may b<} 
prevented by removing the aqueous vapour as far as 
possible from the air entering the chamber by suitable 
chilling. — D. J. L. 

Hones ; Preliminary treatment of for gelatin manu- 

facture. H. BunzeJ. Fr. Pat. 400,611, June 26, 1913. 
Und-‘r Int. Conv., Oct. 28, 1912. 

The boni's, after treatment with hydrochloric or other 
acids, are treated with a solution of peroxide or per- 
carbonak of sodium or other alkali or alkaline-earth per- 
salts. Tlie process is much quicker than the usual treat- 
ment with lime water and a product of better colour is 
obtained. — D. J. L. 

Leather and leather products ; Manufacture of — W. 
Spalteholz, lA?ipzig, and K. Haring, Hersfeld, Germany. 
Eng. Pat. 28,392, Dec. 9, 1912. 

Ger. Pats. 258,992 and 258,993 of 1911 ; this J., 
1913, 668.— T. F. B. 


XVI.-SOILS ; FERTILISERS. 

Sodium sulphate ; Effect of on the growth of j^nts. 

E. Haselhoff. Landw. Jahrb., 1913, 44 , 641. JUeder- 
mann’s Zentr., 1913, 42 , 824 — 826. 

The presence of sodium sulphate in the effluents from 
soda works, and in atmosphenc dust in the neighbourhood 
of potash and other chemical works, has led the author 
to try its effect on plants when present in the soil and 
when dusted on to the leaves. The dust had an un- 
doubted retardiiuji effect on grasses, and soil oultures and 
water cultures showed in many eases a retarding effect 
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on other plants with 0-5 grm. per litre. The results 
nuctnated considerably and the individuality of the plant 
had undoubtedly some effect. — W. H. P. 

Nitrogenous JeHilisers in U.S.A. J. W. Turrentine, 
U.S. Dept, of Agriculture. Bureau of Soils, Dec., 1913. 
tT.R.] 

Of the 260,000,000 tons of sodium nitrate exp<irted 
from Chile in 1911, the United States took 600,000 tons, 
of which some 70,000 tons were used in agriculture. 
Surveys of those parts of the U.S.A., the climate of which 
would permit of nitrate formation, has failed to reveal 
their presence in workable quantities. For the last five | 
years the annual U.S. production of ammonium sulphate 
has ranged from 83,400 tons in 1908 to 165,000 tons in 
1912. The world’s protluction in 1911 wis 1,187,000 tons. 
'J'he only feasible development lies in thi* by-product oven. 
An oil shale from Montana is reported which yields 41*5 lb. 
ammonium sulphate and six gallons crude oil per short 
ton. Dtiring 1910, 1H,531 tons of calcjum nitrate were 
exported from Norway, and the total production was 
about 22,000 tons. In 1911, 2302 tons wore imported 
into the U.S. A. In 1912 about 12,000 tons of cyanamide 
were produced at Niagara, 4000 at Nashville, and from I 

16.000 to 18,000 tons in Euro^w. Owing to recent 
additions, the Niagara Works of the American Cyanamid j 
Co. should bo able to put out at the rate of some 60,000 
tons a year by the end of 1913. Tenkage and dried blood 
contains from 5 to 8 is'sr ctnt. of nitrogen and from 6 
to 12 p€‘r cent, of phosphoric acid. l*ure driid blood 
contains 14 per cent, of nitrogen, but as obtained on the 
market the content varies from 9 to 13 per cemt. An ox 
in go^ condition yields 12 lb. of tankage and 7 lb. of dried 
blood; each calf, 2-4 lb. tankage and 0-76 lb. blood; 
each hog, 4*8 lb. tankage and 1-2 lb. blood; and each 
.dieep, 1 *2 lb. tankage ana 0 6 blood.' These ligures do not 
include Ismu or concentiatt‘d tank water. Had all the 
materials derived from <5attle of all kinds slaughtered 
in U.S. A. in 1912 been rendered available they would 
have produced 222,536 tons of tankage and 79,794 tons 
of dried blood. The present supply dejiends largely on the 
output of the large packing houses, for the work from 
the smaller ones is not so available, and there is little 
likelihood of mueli increase. Of the fertilisers used in 
U.S. A., 216,000 tons are ammonium sulphuti*, 70,000 tons 
sodium nitrate, 11,000 tons calcium cyanide, from 

100.000 to 160,000 tons tankage, and 70,000 ions fish scrap. 


XVn,-SUGARS ; STARCHES ; GUMS. 

tBeetrootl Juice ; PurificoUtm of \hy alumina,]. 

M. Lindner. Deutseh. Zuekerind., 1913, 38 , 1130 — 1138. 

On digesting beetroot pulp with a .suspension of colloidal 
alumina at 46'^- -60® C.. the juice obtained was only 
slightly turbid when cold and filtered quite clear. Experi- 
mmrts inade on a larger scale with a glass diffusion appar- 
tttus gave equally favourable residts, the alumina separa- 
ting easily from the Ijcetroot chips as a black mass. The 
alumina must be free from salts and ammonium com- 
pounds. 60 kilos, of chips required 1 kilo, of colloidal 
alumina, containing 1 2 per cent. AI .O,. Sugar boiled from 
the juice thus prcimrea, without the use of lime, gave Tthe 
following results : — Polarisation, 98’00, ash, 0-33, water, 
0-68, organic non-sugar, 0-99 per cent. The sugar dried 
easily in the oentrifupl machine and, with slight steaming, 
yielded a product fit for direct (jonsumption ; polarieation, 
99-80, ash, 0-003, water, 0-180, organic non-sugar, 04)17 
per cent. The alumina did not produce the same purifica- 
tion with diffusion juice os when applied direct to the 
l^troot chips, the reason adduced being that the non- 
sugars of the bec-troot have a labile structure which no 
longer exists when they are fretd in the diffusion juice. 

— L. J. Dit W. 

Sucrose ; ConsianU for use in the double polarisation method 

of determining L. G. L. Steuerwald. Arcbief 

Suikerind. Ntderi.-IndI6, 1913. 21. I383--1392. 
SiVKBAL investigators have observed when using the 
double polarisation (Clerget-Herzfeld) method of deter- 


mining sucrose that the Herssfeld constants arc not strictly 
accurate, a result higher than the truth being given, so 
that in the examination of raw beet sugars the prince 
of raifinose may bo indicated, when the trisaccharido is 
absent (International Commission for Uniform Methods 
of Sugar Analysis, New York, 1912). The author has 
found the Herzfeld constant to give 0-2 — 0-3 per cent, 
more sucrose in the case of high-grade cane sugais than 
a constant specially determined by him. A new series 
of constants, tlu^ average of values determined at 28® — 
29® C. and at 20" C., and calculated to 0" has now be( n 
constructed by him (Table 1 ). 


Tablk 1. 


(kinreiitrutlon, 
grins, of sucrose 

roiistant for 

(*oiieeiitration, 
grins, of sucrose 

Constant for 

|K*r IfK) c.c. 

1 u-u. 

j»er 100 c.c. 

0“ C. 

1 

142-19 

11 

i 142-91 

2 

J4-2-2B 

12 

142-98 

3 

142-34 

13 

1 143-05 

4 

142-41 

14 

' 143-12 

r, 

J42-48 

15 

! 143-20 

B 

142-55 

16 

143-27 

7 

142-62 

17 

1 143-34 

K 

142-69 

18 

143-41 

»» 

142-77 

19 

148-48 

10 

142-84 

20 

1 143-55 


A table in which the change of rotation due to concen- 
tration as well as that caused by temperature has also 
been worked out, following the procedure of Oeerligs 
(Arehief Suikerind. N( dcrl.-lnd:6. 1913, 21, 33). 

Tabt.e 2. 


Teniiwmturo of reading. 


i 

1 

20" r. 

22" (!. j 

24" C. 1 

26‘'('. 1 

2HM’. 

30“ (1. 

--25 

143-51 

_ 


_ 

_ 

_ 

—24 

143-45 

143-43 

— 

— 

— 

— 

1 - 2.3 

143-39 

143-38 

143-36 



— 

' 22 

143-34 

143-82 

143-.30 

143-29 

— 

— 

1 - 21 

143-28 

143-26 

143-24 

14.3-23 

143-21 

143-20 

--20 

143-23 

143-20 

143-18 

143-16 

143-15 

143-14 

' —19 

143-17 

143-15 

143-12 

143-10 

143-09 

143-07 

1 - 18 

143-12 

143-09 

143-06 

143-04 

143-02 

143-01 

' - 17 

343-06 

143-03 

143-«M) 

142-98 

142-96 

142-94 

i 16 

143-01 

142-98 

142-95 

142-92 

142-90 

142-88 

; - 15 

142-95 

142-92 

142-89 

142-86 

142-83 

142-81 

1 - 14 

142-90 

142-86 

142-83 

142-80 

1 142-77 

142-74 

- 13 

142-84 

142-80 

142-77 

142-74 

; 142-71 

142-68 

12 

142-79 

142-75 

142-71 

142-68 

! 142-64 

142-61 

11 

142-73 

142-69 

342-65 

142-61 

1 142-.58 

142-55 

• 10 

142-68 

142-64 

142-59 

142-55 

! 142-52 

142-48 

- 9 

142-62 

142-58 

142-53 

142-49 

1 142-45 

142-42 

- 8 

142-57 

142-52 

142-47 

142-43 

1 142-30 

142-35 

- 7 

142-.'>1 

142-46 

142-41 

142-37 

142-33 

142-29 

6 

142-46 

142-41 

142-36 

142-31 

142-26 

142-22 

_ 

142-40 

142-35 

142-80 

142-25 

142-20 

142-15 

— 4 

142-35 

142-29 

142-24 

142-10 

142-14 

142-09 

— 

142-29 

142-24 

142-18. 

142-13 

142-07 

142-02 


142-24 

142-18 

142-12 

142-06 

142-01 

141-96 

- 1 

142-18 

142-12 

142-06 

112-00 

141-04 

141-88 


P. 0. 


Dextrose ; .4r/»on of alkali and alknline’enrih cyanides on 

. E. Rupp and A. Holzle. Arch. Pharm., 1913, 

261 , 663—556. 

A MiXTUKK of dextrose and potassium cyan'de (or barium 
cyanide) liberated ammonia even without the addition of 
caustic alkali. The potassium compound of the nitrile 
of heptagluoonic acid was first formed as an additive 
compound and was converted first into the ammonium 
salt of heptagiuconic acid, and then into the corresponding 
potassium salt with evolution of ammonia. The mechanism 
of the reaction was elucidated by determining quantita- 
tively the amount of ammonia formed and the potassium 
content of the product and the isolation and identification 
of the anhydriae of heptagiuconic acid.— T. C. 
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Betaine hydrochloride from niola^«p,i residues ; Preparation 

of . H. Stoltzonlx*rg. Zentrallil. Zuokeriiid., 1913, 

22, Nos. 4 and 5. C’ht m. Zontr., 1914, 1, 22. 

In tlv^ prc]»aration of iKitaiiic from molasHes residues 
(this J., 1912, 788; 1913, 301), the ethyl alcohol used 
need not Ih^ luire ; alcohol denatuied with methyl alcohol 
is quit<‘ Hiiitabl<‘. The method of Urban (this J., 1913, 
440) is criticiH«’d, t*siK cially in regard to the quantity of 
hydrochloric acid, the use of animal charcoal, and omission 
of alcohol. The solubilities «)f betaine hydrochloride, 
glutami<‘ acid hydrochloride, and jiotasHium chloride in 
water are n(‘arly equal, and only a mixture can be obtained 
by evaporatioi) of an aqueous solution of these substances. 

— A.S. 

Patent, 

Starch ; Process for trcalitaj for the production of an 
adhesive j.urlicularly suilahle for use. as a size. W. ,T. 
Mellersh-Jackson, l,K>ndon. From (Ja.sein (Jo. of 
America, New York. Kng. Pat, 4203, Feb. 18, 1913. 
«eeU.S. Put. 1,003,719 of 1913; this. 1., 1913, 302.— T.F.B. 


XVIll.— FERMENTATION INDUSTRIES. 

lire wing harh ys ; Direct determination of extract^ as a 
factor in the ualnalion of - — . H. St'ibrigio*. Woch. 
lirau., 1913, 30, (itO—tioO. 

'I’liE proteiii-eontent of barley, valuable as a means of 
judging how th(^ grain w'ill lu-have on the malting floor, 
does not by itself constitute a (rustw(»rthy basis for the 
calculation of (‘xtiact yi< Id. Barlej^s of the same protein- 
content may differ by us miKth as 4-8 p.>r cent, in their . 
yield of extracl. Kor the valuation of lircwing barleys 
the author therefoie recommends the direct determination 
of I'Xtract (see this ,1., 1910, 893; AVoch. Hrau., 1912, 
29, 297) besides that of moisture, })rot('inH and germiu- 
ativc <*a])acil.y. Wh<>n malting is conduckd under 
ordinal y conditions there is a fairly constant dilTeii'iieo 
(I -1-5) between the pen>entag(‘ c-xtract of the barley 
(ib-termined as above) and that of the malt (determined 
in fiiu' gi'ist by (lie (.'(uigrtss method) (he latter value 
being the Iowit. (ireater differences than this indicate i 
un.satisfactory methods of malting, and tlie direct dek'r- ! 
ruination of e\(ract in barley serves not only as a basis 
for the valuation of the giaiii itself, but, together with 
the determiimtiou of extract in (Jv<’ malt, as a coid.rol on 
the malting opnations. Haileys containing less than 
77 ]»er cent, of extiact (calculated on the dried substance) 
are a.s a lule not well suited foi brewing. — ,T. H. L. 


Malt; InjlutiKi oj dilution of the imish on, the yield of 

extract found m the exaniinatinn of by the Congress 

method. \V. V\ indisch and W. (daubitz. Woch. Brau., 
1914, 31, l~h 

In the determination of e.\(,raet in malt by the Congress 
method in use on the (Nintineiit, the *'xtraet-content of 
the (iKsTed wort (about 8 r» jier cent.) is found from its 
density by refi'rence to Balling’s table. I’hc n’sults 
obtained vary slightly according to the dilution of the 
mash, and these discj-epancii s defxmd to some extent on 
the character of the malt, but are smaller- and more constant j 
when instead of Balling's table, that of K. Windisch is ! 
used ((!]). (). Saan*, this ,1., 1902, 5.57). For example, if . 
the mash is so diluted as to give a 12 ixr cent, instead of ' 
an 8*5 jxr cent, wort, the values found for the yield of ' 
extract in'' the malt are higher by 0-75 — 0*8 jier cent, or i 
0*4 per cent., acconling us Balling’s or K. Wiiidisch's j 
table is used. These differences are due mainly to the 1 
state of dilution of the wort and not to the amount of ! 
mutter extracted from the malt. Similar discrepancies ! 
are encountered when a wort (or a pure sucrose solution) I 
rs diiuUd to different extents, and the extract -contents 
calculated from the degree of dilution are compared with 


^ose deduced from the actual drmsities by reference to 
BaUiiig's table ; but if K. Windisch 's table is used the 
discrepancies almost if not ijuite vanish. The authors 
recommend that in order to approach technical eonditioiiH 
as clostdy as possible, the Congress method of mashing 
should be so modifi(‘d as to yield a wort of 11 — 12 ja r 
cent, extract, and also that Balling's table should Im* 
replaced either by that of K. Windisch (15*^ C.) or by that 
of Mohr (17-5^ C.).-J. H. L. 


Pyruvic acidy a product of the vital activity of yeast. A. 

Fornbae^h and M. Schoeii. Comptes rend., 1913, 157. 
1478—1480. 

The quantity of acid jiioduced in yeast fiTiiumlations was 
considerably increased by adding calcium carbonate to 
the medium. Using a CJhampagne yeas(, in a sugar solution 
containing mineral salts and 1*5 grm. of js'ptone per bi n*, 
a quantity of calcium salts insoluble in alwihol (t.f. free 
from acetate) equivalimt to 5*5 jm'I* cent, of the sugar 
fermented was obtained, whilst with the* myeo-yeast of 
Duclaux the yield rose to 25 jut c(‘iit. Among the acids 
lu oduced jiyiuvic acid was identified.— A. fcl. 


Inverlase.; Formilion of . II. Euler and H. Cramer. 

Z. physiol. (3u*m., 1913, 88 , 430 — ^144. (fck'c also this 

J., 1912. 245, (>54.) 

The marked production of inver(,ase which occurs when 
yeast is kept for some day.s in sugar solutions (see he. cit., 
and Meisenheimer and others, this ,J., 1913, 838) is not 
a coiiHequenee of inereased general vitality of tla* cells, for 
it is Hoinetimes aeeonqianied l>y diminished fermentative 
activity. It takes place in solutions of sucrose, dextrose 
or mannose, but not in those of mannitol, sodium formate 
or sodium lactate ; yet the (*ff(‘ct of sugar is somewhat 
increased by th<‘ jn'esence of sodium lactate and diminished 
by Ho<lium formati*. Th<* authors conclude that (ht‘ 
formation ef invertase requires conditions favourable to 
the production of protojilnsm, and the energy required for 
both processes must be sujiplied by fermentation. — J. H. L. 


Emiilsin free from proteins ; Production of . K. Olita. 

Biochem. Zeits., 1913, 58, 329 — 338. 
CoMMEiuTAL emulsiii (Kalilbaum’s) was digesiid with 1 /19 
of its weight of pancreatin and 100 ]>arts of w ater remlei ed 
slightly ammoniacal, for 5 — 10 days at 37“ C. in pri*sence 
of toluene, 'rile clem filtered solution was dialysed 
j against water for 5—10 days and afierwards conoentrakd 
at a low temperatiu-e and mixed with several times its 
volume of alcohol. The preeijiitated enzyme, washed 
with alcohol and i*ther, and dried, ainouut<*d to oiilv 
2 per cent, of the original material. It still contained 
nitrogen but was free from proteins (biuret and triketo- 
hydrindeiie U-sts lu'gativt*). It gave a positive pentose 
reactifiii, contained organically combiiK d phosphorus, 
reduced Fehling’s solution strongly after boiling with 
mineral acids but not at all before, and on incineration 
yielded an ash containing calcium arul magm'sium but 
j* no sulphates or chlorides. It hydrolysi il amygdalin and 
salicin, the forrniT more readily than ilid the commercial 
emulsin, and its activity remained uuiuqiaircd after six 
months. — J. II. L. 


Lactic acid ; Determination of free and combined in 

wines. T. lloettgeii. Z. Unters. Nahr. (leiiussm., 1913, 
26, (i48— 650. 

For the determination of free lactic acid 50 c.c. of the 
wine (grape or truit) are freed from volatile acids by 
distillation (200 c.c. of distillate), and the residue extraek d 
for 24 hours with ether, 'i'he ethereal extract is mixed 
with 30 c.c.of water, the ether evaporati d, and the aqueous 
residue treated with barium hydroxide stilution in slight 
excess, and heated for 1 5 minutc^s on the water-bath. A 
current of carbon dioxide is now passed through the still 
alkaline liquid and the beating continued until the n siduo 
is concentrated to 10 c.c. It is then made up to 160 c.c. 


K 
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))y thf addition of 40 o.c. of wate r and 100 c.c, of 95 per 
cent, alcohol, lilt<‘rcd, and 100 c.c. of the filtrate titrated 
with N ji hydrochloric acid. iicHults thus obtained arc 
in cIow< agreement with thoHo given bv the more tedious 
nu'thfxlB of Kuna and Moslinger, which may however be 
uwd for the determination of the total lactic acid. 

A. M. 


HpiriU ; Rr(fulntiniin nj Dominitm of New Zealand 

regarding inethylalion of . Hoard of I'rade J., 

Jan. 8, 1914. '\T,K\ 

A Ministers’ Order (No. 10.58), date<l 28th OetnW 
last, i)reserilK!s regulaticnis to be olK-orved under l8ection 
115 (10) of the ('usb»ms Law A<“t of 1908, for the manu- 
facture, use, and sale of inethylabHl siiirits in the Dominion. 
The regulationH provide, inter alia, that no Hpirits shall bo 
methylated which are of a lower strength tlian 50 |»er cent, 
ovorproof, and that no wood naj>htha i»r ]»yridinc shall 
1)0 mod for the purjiohe of inethylatiim which has not licon 
approved by the Secretary of (Uistoms. No wood naphtha 
will 1k) approved which is of a less strength than 00 o.p. 
by Sikes’ hydrometer, whilst ])yridine must comply with 
certain prose, rils'd tests. The regulationH further sjiecify 
the kinds of methylated spirit which may bo manufactured 
for sale and iLsed in certain industrie.s. 


I’atents. 

Winej* and apirils , Ageing or mit tiring — . J. Da V. 
Vianna, Ijourimyo Muniues, Africa. Eng. Pat. 28,648, 
Oct. 17, 1913. 

Tine wims or spirit, is ston d in (tlosi'd casks and subjected 
to a continual rocking rnovi'mi'iit for some months at a 
teniiH rature of about llO*^ E. (43^' (t.). — VV. P. »S. 

Wine; Proreft/t of clnriftfing . A. Ornstein, Vienna. 

U.S. Pat. 1,081,023, Dec. 10, 1913. 

See Eng. Pat. 4597 of 1913 ; this J., 1913, .548.— T. F. B. 


X1XA.-F00DS. 

Carabao' i* milk ; Cunipoftilion of — — . E. R. Dovey. 
Philippine J. Sci., 1913, 8, 151—157. 

Analysb.s of the milk from 19 different carabaos (a kind 
of buffalo) yielded the following results : — 



Miuluiuui. 

Maxhnum. 

1 Average. 

8p. gr. ut 17*5° C 

1*U307 

1*0418 

' 1*0364 


l)er rent. 

|)or cent. 

per cent. 

Total solids 

17*«1 

27*85 

21*56 

i'ut 

:.*62 

l.'>*03 

10*35 

HoHd»-Hot.-fat 

J)-92 

14*22 

11*20 

Pn>UMii8 (N X 6*26) 

4*.Sfi 

11*70 

5*88 

JUsmtoiw 


5*32 

4*32 

Ash 

0*71 

0*96 J 0*84 


'I’hc composition of the asi\, etc., is also recorded. 
Determinations of tlv total solids and fat in the milk 
from a further 195 animals showed that the fat averaged 
10’44 J>er cent, and the total solids 21*42 per cent. It ia 
suggested Dial 8*5 jw'r cent, of solids-not-fat and8-0 per 
cent, of fat Ik* adopted as mihimum standardH lor the 
milk.— W. P. S. 


Rmntl ; Cwditionn of activiUj of the enzipne of . L. 

Michaelis and A. Mendelssohn. Biochem. ZeitB., 1913 
58, 315—328. 

The optimum concentration of hydrogen ions for the 
precipitation of casein by acids in ])ure solutions or in milk 


is 2*6 X KT®. The presence of calcium salts displaces this 
optimum in the direction of greater acidity (r.^., to 3 x KT® 
in if /lO solutions of calcium chloride) and renders it less 
di^finite. The optimum conoentraiion of hydrogen ions 
for the precipitation of casein by rennet in presence of 
calcium salts lies between the values 4x 10"^ and 1 X KT*. 
There is thus a .jsone of relative inactivity (KT* — 10*“*) 
between the optimum concentration of hydrogen ions for 
acid precipitation and that for piTcipitation by rennet. 
The action of rennet is therefore s|K'cmc, and not simply 
a particular case of acid precipitation. The calcium ions 
necessary for the action of rennet cannot be replaced by 
hydrogen ions. — ,T. H. L. 


Butter; Adulteration of - — Ly addition of cocounul oil. 
\Presenee of cocoannl oil in genuine Ivtter.] R, Ltdent. 
Bull. Soc. Chim. Belg., 1913, 27, 325—330. 

Certain of the constants of samples of butt«?r, undoubtedly 
genuine and obtained from the milk of cows which had 
Wn fed on cocoanut oil cake, appear to indicate, definitely 
the presc'nce of cocoanut oil.— T. F. B. 


Patents. 

Flour ; Milling of . H. Leetham and Sons, LUl., and 

S. Leetham, York. Eng. Pats. 28,375, Dec. 9, 1912, 
and 6043, March 11„1913. 

Flour, at any point of the milling process, is subjected 
to the action of a spray of water chargeti with ozonisid 
air. Ammonium carbonate or lime may lx* added to the 
water.' — W. P. S. 


Catik foodtt ; Manufacture of . J. J. Eastick and 

J. J. A. de Whalley, London. Eng. Pat. 29,648, 
lX*c. 24, 1912. 

Peat moss, either alone or mixed with from 0*5 to 5 jier 
cent, of its weight of sulphurous acid, is hcaficd in an 
autoclave to 160® C. for 30 minutes ; the excess of acid 
is then removed or neutralised, and the product is dried, 
if desired. It may bo used as a fodder directly, or may 
be ground to a meal, pressed into cakes, or mixed with 
other foodstufis. — W. P. S. 


Milk; Process of sterilising . C, E. Bonine, Phila- 

dcljihia. Pa. U.S. Pat. 1,081,483, Die. 16, 1913. 
MiiJi is heated in a clost d vessel under pressure to about 
130® 0 . ; the volume of the milk should be such as will 
occupy about 90 pi'r cent, of the capacity of the vessel, 
and it is continually agitated while being heated and 
subsequently cooled. — Vf, P. S. 


Butter suitable for long storage ; Process of obtaining . 

a. Zmeskall. Fr. Pat. 460,625, July 10, 1913. 
Fresh milk is heated to boiling and the “ cream ” which 
rises to the surface in the form of a skin is separated and 
churned into butter. — W. P. 8. 


Margarine suitabk for cooking purposes ; Process of manu- 
facturing . P. A. Schmitt. JV. Pat. 460,614, 

June 28, 1913. Under Int. Conv., June 28, 1012. 

Ten parts of a mixture of alkali -casc'in solution (100), and 
egg albumin (1^ parts) are incorjuiratcd with 90 parts 
of a mixture of vegetable fats and milk or water. 

-W* P.s, 


Alimentary substances ; Process of preserving and aierUising 

. (Jes. fur Storilisation m. b. H. Fr. Pat. 400,012, 

July 31, 1013. 

The substances are treated with an organio or mineral 
acid and a halogen. For instance, meat is treated 
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0'3 per cent, of itn weight of hydrochloric acid and 0-05 
wr cent, of bromine disRolved in alcohol ; vinegar may 
be preserved by the addition (per 100 litres) of 6 grms. of 
bromine diiwolved in 6 grms. of potassium bromide and 
60 grms. of water. After 24 hours^ the excess of the 
halogen is destroyed by the addition of a sulphite or 
thiosulphate, and the aeid may be neutralised by means 
of an alkali carbonate or bicarbonate. — W. P. S. 


Bakin.g poieder. C. H. Boehringer Sohn. CJer. Pat. 
266,377, AprU 4, 1912. 

An aluminium salt of lactic aeid is mixed with an alkali 
or alkaline-earth carl>onate or bicarbonate, particularlv 
Hodiiim bicarbonate. Baking powders prepared with 
normal or basic aluminium lactate are said to be stable. 

—r. F. B. 


Flour ; ProresspA and rnachifiPA f'jr treaiinf} . (’. 

TTcrendoen, Chicago. Eng. Pat. 17,330, July 28, 1913. 

See U.S. Pats. l,073,98r> and 1,073,986 of 1913 : this J., 
1913. 987.— T. F. B. 


CondenAdtion or ronf miration of mill: and oihr liquids by 

filtration ; Pror.e»8 for the . E. W. Kuhn, Brussels. 

Eng. Pat. 19,420 of 1913, date of appl.. Sept. 9, 1912. 

See Fr. Pat. 448,160 of 1912 ; this J., 1913, 446.— T. F. B. 

Milk-sejiaratiny mnrhine ; Centrifugal — — . S. C. Ham 
lK«rg, Copenhagen. U.S. Pat. 1,081,304, Dec. 16, 1913. 

See Eng. Pat. 19,164 of 1912 ; this J., 1913, 503.— T, F B. 

Alimentary products from soy-beans ; Process of manv- 

fnctnring . F. Gossel, Stockheim, Germany. U.S. 

Pat. 1,082,118, Dec, 23, 1913. 

See Fr. Pat. 461,447 of 1912 ; this J., 1913, 621. — T. F. B, 


XIXB.-WATKR PURIFICATION; SAHTTATIOK, 

Plumbo-solvent ivater , Treatment of ly means of 

mechanical filters. F. J. Dixon. Inst, of Water Engineers. 
Engineering, 1914, 97, 66 — ,66. 

A DESCRIPTION of the plant installed for the Ashton- under 
Dyne, Stalybridge, and Dukinheld (District) Water Works 
Joint Com‘mitt4*i. The water comes mainly from peaty 
moorland gathering grounds; it is generally acid, dis- 
coloured, and contains low forms of animal and vegetable 
matter in suspt'iision. It is purified by treatment with 
whiting (basic calcium carbonate) and aluminium sulphate 
and passage through mechanical filUTs. The latter consist 
of closed cylinders having a false bottom of steel which is 
riveted to the outer shell and pierced by holes into which 

« ior-bronxe nozzles are fixed from the underside. 

‘ false bottom rests the filtering bed, 3*5 feet deep, 
of graded quartz crystals. A central vertical tube*, extend- 
ing nearly to the falst^ bottom, contains a spindle to which 
propeller blades and two water-jets are attached for 
cleansing purposes. At the outlet end of the filter- house is a 
tintometer consisting of two glass tubes connected 
respectively with the raw water inlet pipe and the filtrate 
outlet pipe. According to an appen^x to the paper, 
prepared ^ S. Dol6pine, the plumbo -solvent power of the 
water (grains, of lead dissolved per gallon by the water 
in contact with new lead fer 24 hours) has been reduced 
from 0*7 to 0*07 or less. Since Jan., 1913, there have been 
used 0*3^ grain of lime and 0*320 grain of aluminium 
sulphate per gallon of water, the cost of chemicals per 
million gallons of water being, on the average, Is, ifd., 
and the total cost of treatment 7s. lOd.— A. S, 


Carbon monoxide: Lam of absorption of by blood 

in vitro, M. Nicloux. Comptes rend., 19li 167 
1425—1428. 2 2 

Th* displacement of oxvgen from blood by carbon mon- 
oxide and inversely of carbon monoxide by oxygen 
may be expressed by the reversible equation : 

HbO,.f-CO;tHbGO-fO,. 

where Hb represents hasmoglobin. Hence if blood l>e 
plawd in contact with a mixture of the two gases, an 
equilibrium between the oxygen and carbon monoxide 
compounds, respectively of hjcmoglobin should be estab- 
lished, depending upon the relative concentrations of the 
two gases in the plasma surrounding the blood corpuscles, 
which concentrations in turn would dej)cnd upon the jiartial 
pix'ssures of the two gases in the gaseous mixtun*. Experi- 
ments with hog’s blood saturaU>d with carbon monoxide 
and with oxygen respectively and exposed to mixtures of 
carbon monoxide and oxygen or air showed that these 
views are correct. (In the ease of air the partial pressures 
of the carbon monoxide and oxygen are c-ileulaled for a 
mixture of carbon monoxide and oxygen alone in the 
proportions pn'stmt.) If the eoncentrat'on of the eArbon 
monoxide compound of haemoglobin U* Wrmed y, and 
the percentage of carbon monoxide in the gas, a*, th(‘n the 
concentration of the oxygi*n com}>ound of hsemoglobiu will 
be 100-y and of oxygen lOO-ar, and the reaction constant 

K ^ * 

‘ yxUoiW) 

The mean value found experimentally for K was 0*0045, 

— A. S. 


Lime, sulphur and salt wash ; Compositiofn of the — . 
J. K. Haywood. J. Amei. Chem. Soe., 1906, 27, 
244—266. 

Methods are suggested for the determination of sulphur 
in various states of combination when present in the same 
solution. Sulphide sulphur is det^^rmined by treating the 
solution with ammoniacal zinc chloride, heating, filtering, 
treating the precipitate with potassium hydroxide solution 
and hydrogen peroxide, and precipitating the sulphate 
by means of batium chloride. The first filtrate is neutral iw‘d 
w'ith hydrochloric acid and titrated with sodium iodide, 
this furnishing a figure for sulphur as sulphite and thio- 
sulphate. The residual liquid is now acidified and barium 
chloride added ; this gives a measun* of tin sulphate and 
sulphite. Finally the sulphite -sulphur is determined 
from the acidity to sodium hydroxide of the solution 
remaining after the sodium iodide titration. — T. F. B. 

Natural water and the catalytic action of some colloidal 
substances at great dilution [in tanning and dyeing]. 
Sommerhoff. See XV. 


Oravimetric determination of nitrites, Busvold. /Sec XXI II. 


Patents. 

Water, sewage and the like ; Means [floating filter] for 

fiUekng . A. Mitchell, Longsido, Aberdeenshire. 

Eng. Pat. 3761, May 21, 1913. 

A VLOATINO vessel or pontoon is divided into three com- 
partments by longitudinal partitions; the two outer 
compartments are enclosed and act as floats whilst the 
mid£e compartment contains the filtering material which 
is supportea on a perforated false-bottom. The bottom 
of the pontoon under the middle compartment is provided 
with a number of openings for the admission of the liquid, 
and these openings are covered by transverse strira or 
bands of fabric which pass under the pontoon and are 
attached to drums on the upper parts of the latter. Vi^hen 
the fabric over the openings becomes clogged, a fresh 
portion may be brought over the openings by rotating the 

9 
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drumo. A rubber band, operated in the same manner 
may be emnloyed for oloBing the oponinge when it ib desired 
to cleanse the filter. The filter compartment is also divii^d 
into sections by transverBo partitions, so that any seotion 
may be put out of use without interfering with the otlmrs, 
and each section is fitted with a separate outlet connected 
with a common discharge piix*. — W. P. S. 


Seuxtge ; Meihod of tre/iling . A. Priestmnn, Phlla- 

dolplua. Pa. U.S. Pat. 1,080,926, Dec. 9, 1013. 

The sewage is delivered into a HC‘ttling tank, the denser por- 
tion lieing discharged in small quantities at intervals from 
the bottom of the tank into a second tank and thence, 
subsequently, into a t-hird tank. The discharge is con- 
trolled by the overflow of the liquid sewage from the 
first tank.— W. P. S. 


Liquids ; Piirificalion of . R. H. Me.Kt‘e, Orono, 

Maine, U.S. A. Eng. Pat. 4139, Feb. 18, 1913. TTnder 
Int. Conv., March 27, 1912. 

See Fr. Pat. 455.408 of 1913 ; thi^ J., 1913, 9.54.— T. F. B. 


Sfiimyfi and the h'h ; Apptrahift fur puriftfing . P. 

Kunzel, doethen, Uennany. Eng. Pat. 17,304, July 28, 
1913. 

See U.S. Pat, 1.079,391 of I913;this J., 1914,39.- F. B 


Wain ; ProcpJtft for rhirifging and purifying it from 

gervMi. R. (ians, Pankow, Assignor to J. 1). Riedel 
A.-0., Berlin. U.S. Pat. 1,082,315, Dee. 23, 1913. 

See Fr. Pat. 423,388 of 1910 ; this J., 1911, 64.5.— T. F. B. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Alkahidn of Iht morphine group and phenanthrene ; Ahaorp^ 

iion of ultra-violet ram by . M. Uom|H*l and V. 

Henri. Comptes lend., 1913, 167, 1422 — 1426. 

A COMPARI.SON of the absorption of ultra-violet rays by 
morphine, codeine, and apomorphine and by phenanthrene 
gave results in agreement with the view that theae alkaloids 
are derivatives of phenanthrene. The absorption of the 
rays by apomorphine was much more intense than by 
morphine and more nearly approached that by phenan- 
threne. Morphine and codeine gave almost identical 
results, there' being a single marked absorption band at 
X"'2850: it is possible to dekirminc sjicctrographioally 
0*1 mgrm. of either of these alkaloids in 1 c.c. to within 
6 pt'r cent. In the case of apomorphine there are three 
small absorption bands at X=3200, 3078 and 302b 
respectively and a large absorption band at X=2786 ; 0-01 
mgrm. of the alkaloid can be determined spectrographically. 
(^e also this J., 1913, 671.)— A. S. 


Brucine ; Some new oxidation producia of . H. Louche 

and H. Rauch. Ber., 1913, 46 , 3917—3922. 

On oxidising brucine with an acetone solution of per- 
manganate (sec this J., 1914, 40) small quantities of 
certain non-aoidic substances were formed in addition to 
dihydrobrucinone ard bnicinonic acid. The first su bstance 
had the composition, and when dissolved 

in glacial acetic acid, it was optically inactive, but in hydro- 
chloric acid it had [oli)=-f 87*4®. It was insoluMe in 
benzene and ether and sparingly soluble in chloroform, 
acetone, alcohol and ether. It rndted at 336® C. with 
decomposition. The composition of the second substance 


was C||H|«07N| It had [a]D**+6‘66" in glacial acetic 
acid, it could be crystallised from witer and melted 
at 240® 0. Glacial acetic acid and chloroform dissolved 
the substance readily. The third substance had the 
composition, and had [«]©= -f 72-8® in glacial 

acetic acid. After crystallising from water, it melted at 
290® 0. with decomposition. All these substances gave 
the brucine reaction with nitric acid. — F. Shdn, 


Oeni*ieine, a new volatile alkaloid. Valeur. J. Pharm. 
Chim., 1913, 8, 673. 

Genisteine, CioHjgN,, m.pt. 60-5® G., b.pt. 177®— 178® C. 
(uncorr.) at 22 mm., was isolated from the mother-liquor 
from the crystallisation of commercial sparteine sulphate. 
It forms a hydrate, G,gl^oN,,H-0, which melts with 
loss of water at 117®G. The hydrate has the rotatory 
power [tt]D="-62‘34® in absolute alcohol (4 per cent, 
solution). The alkaloid is a saturated base, not 
reducing permanganate in acid solution, it d'^^es not 
contain a mLtht)xvl group attached to a nitrogen atom. 
It jH a di-aeid baw* (mono-acid to phenolphthalein), 
yielding a picrale, 2 GgFIj( 0H)(N02)3, m.pt. 

21.5® G., with decomposition, and a platinichloride, 
G,«H2aNa,2H0I,m34-l-2r>H20, which loses its water 
at 1 10^’ G. and decompose.^ at 236® G. without melting. 


“ Mfiiw cry-if.” ,* Commeicial . O. A. Oesteih* 

and E. R. Hauuseth. Arch. Pharm., 1913, 251,550 — 562. 

In commerce “ Rhein mjaiy is regarded as synonymous 
with “ Acid, chryaophanic. rcr.” 'rhree samples obtained 
from cdffevent sources were found to bc' identical in 
composition. They consisted of almost pure chrysophanic 
acid and contained no rhein (l.H-dihydroxyanthraquinone- 
S-carboxylic acid) and no emodin inonomclhylether. 
It is recommended that the name rhein should l)e rest'rved 
for 1.8 dihydroxyanthraquinone-3-oarboxylio acid. — T. G. 

Perfumes of Ue.hem. E. M. Holmes. Pei'fum. aud 
EHW‘nt. Oil Ri‘eord, 1913, 4 , 408—409. 

Attention is drawn to the need of investigation of 
the odorous principles of lichens, with a view to using 
them in perfumery. As a basis for retaining odours 
in pot pourri and sachets, the common reindeer lichens, 
Cladonia rangiferin and C. aylvatica, appear very suitable. 
The tree lichen, Evernia prunaatri, known in Francti as 
Mousse de cMne (oak moss), has been used for some 
years as a basis for ix'rfumes. It is generally found 
admixed with other less fragrant lichens, but may 
readily distinguished by the frond being grey on the 
outside and white on the under or channelled side. Accord - 
ing to Gattefosse the odorous principle is a phenol, lichenol, 
isomeric with oarvaorol, and soluble in a 3 per cent , 
solution of sodium carbonate ; and a suitable basis 
for perfumes is obtained by extracting the lichen with a 
volatile solvent, and distilling the extract in vacuo. 
Other fragrant lichens mentioned are Lobaria pulmonaria 
{“ oaklungs,” movJtae de la base du chine), Conocephalus 
conicua (having a bergamot odour), Hygrophorua agathoamua 
and ClUocybeodora (having an odour of aniseed). — A. 8. 


Mosses in perfumery; Vae of . H. Mann. Amer. 

Perfumer and Essont. Oil Rev., 1913, 8 , 248—249. 
At the present time oak moss {Lichen Querciua viridia) 
known in Franco as “ Mousse do chdne ” is almost univer- 
sally used in perfumery. It is usually extracted with 
light petroleum, and the residue obUined is diluted 
vnth about 200 times its weight of alcohol. In some oases 
an alcoholic infusion of the dry moss is made. This can 
be used as a base for fine perfumes and for toilet soaps. 
The moss residues are sometimes incoiqwrated with the 
latter where special mechanical cleansing properties are 
desired.— F. Shdn, 
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EsattUial oUa ; ConatUu&Us of . The aeaquiierpene 

fraction of Java cUroneila oil. F. W. Semmler and K. E. 

Spornitz. Her., 1913, 46, 4020—4029. 

A FRACTION of Java citronella oil containing aeaqiiiterpene 
was washed repeatedly with 60 and 70 per cent, alcohol. 
It then boiled at ]6:r---156® C. at 16 mm., had the an. tr. 
O' 8669 at 20 C. and nj) ^1*60386. The fraction oonaiatcd of 
a mixture of aeaquiterpone and sesquiterpene alcohol. After 



, , reduced 

by means of sodium and alcohol to dihydroseaquioitroncl* 
lene, ('15U28. b. pt. 131“ — 133“ C. at 12 mm., sp. gr. 0-8316 
at 20“ C. , 11 jj — 1-4800 and a© — i 0“. deduction in ethereal 
Hcdution with platinum and hydrogen led to the forma- 
tion of octoh>^ro8csquicitronelIene, b. pt. 116“ — 117“ C. 
at 9 mm., sp. gr. 0-7789 at 20“ C., ni)==- 1-43518, aD== ±0“ 
The sosquitcirpeno was inverted to cyc/o-scaquicitroDcllene 
by means of concentrated formic acid. The substance 
then boiled at 129“--132“ C. at 16 mm., had the sw. cr. 
0-8892 at 20“ ()., ud — 1-5069, «!> = 4-56“ and could not be 
reduced by means of sodium and alcohol. 7'he oiiginal 
oil contained a small (piantity of a paraffin btnling at 165“— 
167“ C. at 15 inrn. — F. Wiidn. 


Palckmlioil. M. Lehmann. Chem.-Zi-it ., 1913,37, 1589. 
()ii*s distilled during the last six months have shown a 
much lower sp. gr. (0-95 to O-lHi), optical rotation ( — 42“ to 
and solubility in alcohol (6 vols. of 90 ixir cent, 
alcohol for clear solution) than the oils of previous years. 
I he aroma of the recent oils is 8U}M^rior, and the alteration 
iri the pro|K‘rties is to Ik* Jittributed to climatic conditions 
(luring th(* growth of the plants. 'J’he following limits arc 
suggested for the constants of this year's patchouli oil : — 
8l». gr. 0-95 to 0-97 : optical roUtion, — 40“ to —59“ • 
refractive index, 1-504 to J-515 ; sa{>onitieation value, 4 to^ 
18; SJiiwnif. value of acctylated cil, 35 to 80; soluble 
at (irst in equal vol. of 90 |K*r cent, alcohol. After the 
addition of 2 to 5 vols. the solution becomes turbid, but 
should become permanently (dear again after the addition 
of () vols. — C. A. M. 


iBpkan^p^ (i-g-cowpiior). J. Bredt and W. H. Perkin, 
jnn. Cbem. Soo. Trans., 1913, 108, 2182—2226. 
Epioamphob, 

CH,.CH CO 

( 

uh,.C(ch,)_(!;h. 

was pi-c^red independently by Lankshear and W* H 
Perkin (Uem. 80c. Proc., 1911, 27, 167) and by Bitdt 
and his co-workers (Chem.-Zeit., 1911, 86. 766). The 
pr^uc^ by Wagner (Chem.-Zeit.. 1903, 27. 

271 ; Ber., 1W3, 86, 4602) and described as cpJeamphor 
was apparently a mixture consisting largely of impure 
the Vibration 

thosc^referred to above consists in treating 
mt.thyl-d-bornyIene.3-carboxylie acid with hydroxylamine 
m the proBcnoe of sodium methoxide, whereby d-bomylene- 

3.hydroxamie acid, is produc«‘d 

almost quantitatively and this acid readily yields epicam- 
phot under a variety of conditions. Preferably the reaction 
mixture, without isolating the acid, is shaken eontin- 
uoiisly for 12 hours with p-toluene suJphonvl chloride, 
whereby molecular rearrangement takes place with forma- 
tion of ^rnyleiie-a-isocyanate, and the ltttU*r is extra<!ted 
with ether and converted into epicamphor by distiUation 
with steam in presence of hydrochloric acid. Epicamphor 
has an odour very similar to, but distinct from, that of 
ordinary camphor ; it melts at 182“ and distils at 213“ C. 
and its optical rotation (in bcnz(>ne solution at a eoneeri- 

- it« oxime (an-. 

+1W-5 for a Iwiizcne solution containing 0*6293 inm. 

1^3“— 104“ C. and its H«*micai bazoim 
atjM7 —238 C. On oxidation it yields d-eamphoric acid, 
whilst when reduced with sodium in boiling alcoholic 

solution it yields 1-epiboi-neol, m. pt. 181“ 182'6® (! 

Physiological exp-jiiments carried out by Van der Veldeii 
and Leyden showed that epicamphor has a much less 
pronounced and less persistent action than camphor on 
the bi*at of the heart ; the action of camphor is toxic at 
the concentration necessary for favourable action in the 
COHO of epicamphor. — A. 8. 


Caldnius oil," (Uniuhtuenib of- . ]J. Thoms and R, 

Beeksti-oem. Ikn-., 1913, 46, 3946—3948. 

A FUA(’Ti()N of ter|M*iie'fr<?e calamus oil of Ja|ianesc^ origin 
gave results dift(!rent from those of 8emmler and SiKjrnitz 
(this ,1., 1914, 40). 'llic oil contained a little calameunc 
and alsmt 66 jK*r cent, of asarone. A fraetion of the 
comi>osition, ( , was treated with cold eonoentrated 

arsenious acid sulution and washed. 'J'he residue eon* 
sistod of a hydrocarbon, which had the characters, 

V J'J'o ®P- aD = 

-f-6-i) at 18“ ( . in a 2 cm. tube. 7’he hydrocarbon was 
present as such in the original oil, and was not produced by 
the dehydration of an alcohol.— F. 8 hdn. 


Dibrontomentltone ; Strurtvte of ,and a new aynthe^ia 

of huchu camphor [dioapheml] G. Gusmano. Atti R. 
Acoad. dci Lincei, Roma, 1913, 22, IJ., 569—676. 

Dibromomenthone, m. pt. 78“— 80“ (J., which can be 
readily obtained, in good yield, by the action of bromine 
va|K)ur mixed with air, on im uthune, is converted into 
buchii camphor (diosphcnol), 



when treated with a 2-5 per cent, aqueous solution of 
potassium hydroxide. This reaction and the fact 
that 4-monobromomenthone when brominated in chloro- 
form solution, yields dibromomenthone, show that the 
Jatter is 2.4-dibromo-3 mentbanone, 


Muatichc [Pialachia lenliacua] leaf oil, Vimard, Bhumei 
and Monschein. Perfum. and Essent. Oil Bm., 1913 
4, 403. 

The oil had the sp. gr. 0-887, optical rotation +3®, eaten 
5'8 i»r cent., total aoetylisable constituents 13*6 per cent. 
It did not distil ^low 160“ 0 ., but yielded 20 per cent, 
l^low 170 0.. 60 below 180“ C., 58 below 190® C 

« distilled under reduwd pressure and 

collected in four Iractions of 20 per cent, and then one oi 
16 per cent., the sp. gr. of the fractions increased from 
refractive index from 1*4680 to 
1*4796, whilst the optical rotation fell from -f 11“ to nil 
ihe first ^0 fractions contained pinene. The oil had a 
ioa^what rewmbling that of me and savin 


(CH.)CH<^g"i;j5^>C(Br)C,H, 

and not 

CH.(Br)C<®|;^^>C(Br)C^H, 

as steted by Beckmann and Eickelberg (this J., 1896, 
470). The semicarbazone of buohu camphor melts, 
with decomposition, at 219“— 220® C. — A. 8. 


Sj^veatrene ; Eyniheaia ofd- and I — . W. N. Haworth and 
W. H. Perkin, jun. Ch<m. 80c. Trans,, 1913, 108, 
2226—2287. , , 

Thi acid obtained by the eHtolaa^lon of hydrogen bromide 
from I'bromo-l-methyloyolohexane-a-carboBylic acid in 
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the courwj of the Hynthesis of carvcstrene (rff-BylvcHtrene), 
and Hupiiofled to bo l-mothyl- A*-cycIohexenc-3>carboxylic 
acid, iH now Hhown to consiut of a mixture of this acid 
with the iHomeric 1 -methyl- A* -cyclohexcno-3-carboxylic 
acid. By the roHoIution of this ^/-mixture of acids by 
means of brucine and f-menthylamine, there were obtained 
finally the dextro d* -acid (an = + 108°) and the lavo-A^-acid 
(an — — 40*7°), and from these, by methods similar to 
those* us<'d in the synthesis of carvestrene (foe. cif.), d- 
sylvestrene (the terj>ene of iSwedish oil of turpentine), 
b. pt. ~ sp. gr. 0*8485 at 18° C.,nn= 1*4762, 

On -+07*5^ and f-sylvestrene, b. pt. 175° — 178° C., 
— <i0*5°, were prejiared. f-Sylvestrene was also 
synthesised from M methyl- A* -cyclohexene-3-eai‘boxylic 
acid obtained by tlu; rc^solution of dZ-acid (see Fisher and 
r<*rkin, Chem. Soc. 'Prans., 1908, 98, 1878) : the sjK*eimen 
thus ublained had the b. j)t, 170° — 178° C., sp. gr. 0*848 
at 19° fl., iin-- 1*4701, an— — 08*2°. A mixture of ecmal 
quantities (jf d- and /-sylvestreiie (bhydroehlorides wnen 
recrystalliHed froni methyl alcohol yielded carvestrene 
(liliydroehloiide. (Set* also this J., 1913, 700.)— A. S. 


Oerunifl cfUoridc. M. 0. Forster ami 1). Cardwell. Chem. 

Hoc. Trans., 1913, 103, 1338—1340. 

CliKANYL chloride, CjoH^Cl, prepired by the action of 
thionyl <*hIoride on a mixture of geraniol and jiyridine, 
was a coloiirh'ss liquid with a marked odour of hops, b. pt. 
103° C. at 14 mm., sp. gr. 0*918 at 25° C., iin — 1*4741. 
The same [)ro(luot was obtained in a similar manner from 
liualool, and it is probal)ly identical with the linalyl 
chloride of Dupont and Labaune (this J., 1910, 710, 1132). 
'rh<‘ chlorid(* gave a nitroMate,Cj0Hj7()4N2Cl, m.pt.l01°(\, 
which ju'oved a j*tmvenient means of identifying it. On 
tieatmeiit w'ith ethyl sodioacetoacetate, it yielded ethyl 
geranylacetoacetate, identi(ial with the ester prepared by 
Dupont and Labauiu! from linalyl bromub*. This ester 
when )M.>ib'd with alcoholic liaryta and the prcaluct treated 
with hydrochloric acid, yielded geranylaw'tom* (dihydro- 
»//-ionone), i(b*nti<'al with the ketone prepared by Kerseh- 
baum (this .1,, 1913, 711) from tin* nitrile of farnesinic 
acid, and proved by tin* work of Harries and liaarmann 
(this i)., 1913, 711) on farnesol, to have the constitution, 
CHa.C(CH3):CH.(CH,)a C(^'Ha):CH.(CH,),.CO.CH3. The 
pioiluetion of this k**tone ]>i*oves that the compounds 
]»re}ian'd by the authois (jontain the geranyl and not the 
linalyl radical, and hence that when linalool is convei*ti*d 
into a chloride, the latti'i* contains thi* gt'ianyl radical. 
Besides the com]Mumds mentioned, ethyl geranyl ether, 
gi-raiiylamine, eth}l geranyl malonatf*, geranylacetic acid, 
ami a hydrocarbon, C^Hif, (b. pt. 191° C, at 793 mm., 
95° C, at 20 mm.,sp. gr. 0*798 at 25° C.,nD — 1*4458, wore 
also prepared, the la.st-nameil by the action of zinc dust 
and acetic acid on geranyl chloride. — A. B. 


OkannI ; Dcrivntnra uf . F. Tutm and \V. J. B. 

Naunton. Chem. Soc. Trans.. 1913, 108, 2050 — 2060. 
Oxidation of the i rystalline compound oleanol, 
from olive leaves (this 3,, 1908, 941) by means of potas-*' 
Slum })ermanganate yielded a dihydroxy compound, 
Ca9U4«04, which contained a carbonyl group, and was 
termed olcanonc. It yielded mono- and diacctyl deriva- 
tives. On heating oleaiione with glacial acetic acid and 
diluting the mixture with water, a pink colouration 
changing to green and then to fugitive violet was obtained, 
the changt's of colour closely resembling those given by 
a phjtosterol when treated with sulphuric acid and acetic 
anhydride. In this reaction of oleanone an acetyl deiiva- 
tive was formed, and this on hydrolysis gave the cone- 
sponding alcohol, CgoH7g04(OH)i,. An analogous reaction 
occurrt‘d when diacetylolcanonc was heated with acetic 
acid containing hydrochloric acid, the mono-acetyl 
derivative, C{ioH7B07(CO.CH,)3, Ixsing formed. Oxidation 
of oleanone with chromic acid gave a compound, 

(m. p. 275® C.), which yielded only a mono-aoetyl deriva- 
tive. A mixture of carbotylk acids was also produced 
in the chromic acid oxidation. — C. A. M. 


Yatrene, 0. Anselmino. Apoth.-Zeit., 1914, 29, 10 — 11. 
Yatkkne was found to be a mixture of 8-hydroxy*7- 
iodoquinoline-5-8ulphoDic acid with about 20 per cent, of 
sodium bicarbonate. — F. Siidn. 

Acdylation of organic compounds. E. Knoevenagel. 

Annalen, 1914, 402, 111—148. 

The acetylation of hydroxyl groups with acetic anhydride 
can be accelerated and often carried out almost quanti- 
tatively at ordinary ti*mperntures by the addition of 1 to 5 
per cent, of certain substances (ferric, rinc and stannous 
chlorides, phosphorus trichloride, sulphuric acid, copiier 
sulphati*, ammonium sulphate, etc.) which lH*have, not 
as dehydtating agents, but in some unexplained way as 
catalysts. Substances'^ containing carbonyl oxygen, and 
ethereal or anhydride-like bodies such as ethers, poly- 
saccharides, celluloses and starches, and oxygen ring 
compounds as epiehlorhydrin, cineol, etc., can also by the 
breaking of an oxygen linkage be similarly eoiivei*trd into 
diaeetates (called “ acetolysis ” in contradistinction to 
hydrolysis). The catalyds appeal to bo spc'oific in their 
action, so that by using a suitably selected catalyst with, 
for 1‘xample, celluh»si.* it may lx? ))OHsible either to acetylati* 
hydroxyl groups, or split the molecule by acetolysis at 
specific jiositions favourable for attack l)y the catalyst 
employed. The acetylation of a number of diiferint. 
types of substances has btx'n studied in iletail using the 
catalysts mentioned above. All except ammonium 
siiiphati; convert akh’hydes into diae(‘tat(‘s. Quinone and 
unsaturati*d ketoni-s react best in ])resence of ferric chloride. 
Diethyl ether and tbree-menilaTed oxygen carbon rings 
react only with fi‘ii ic chloride, the former at 100° C., the 
latt«>i* at the ordinary temjierature. In contrast to this, 
six -mem lie red rings, such as cineol, readily yield aoetatis, 
in prest*nce of nearly all the catalysts, by the spliltiiig of 
the ring at the oxygen atom. Salicylic aldehyde with 
acetic anhydride and jihosphmus tricibloiide, eoppi*r 
sulphate, or zinc sulphate, was couvei’l-ed into disalieylie 
a!dehyd<*, whilst thi* other entalysts yk'Ided mainly the 
triacetate. — tJ. F. M. 

Hydroxy-nrid-H ; lkcoiniM)f<\li()n of wUh wda-limc. 

L. Farjx'iitei. Chem. News, 1914, 109, 5. 

Mixtures of sodium lactate and soaiiiui citrate reh|K‘e- 
tively with soda-lime when destructively distilled under 
reduced pressure in an iron tulie heatid to ju.-it below 
redness, yielded mamlv aeetum* and mesityl oxide, 
(CHjl.C : CH.CO.CHa.-^A. S. 

Patents, 

Difiryl €th(rii ; Process for the formition of . F. 

Fritzsehe und ('o., Hambiirc, (lerinany. Eng. Pat. 

9797, Apiil 25, 1913. Under hit. Conv., June 29, 1912. 

A SOLUTION of dr> alkali pheiiolate (pheiioxide) in excess 
of the corresjumding phenol is heated to about 200° C. 
under pressiue with moiiohalogen substitution proaucts of 
aromatic hydrocarbons. Phenyl ether can lx* prepared 
in this way from ])Otassium phenoxide and chIorolx*nzene. 

— F. JSiiUN. 


Kmeline ; Manufadurt of . H. fcl. Wellcome, London, 

F. H. Carr and F. L. Pyman, Dartford. Eng. Pat. 
14,977, June 25, 1913. 

Emetine can be* prepared by suitably methylating 
cepbHelilL^ for instance, by boiling the latter with sodium 
methylate (methoxide) and methyl sulphate in methyl 
alcoholic solution. — F Smdn. 


Ar«entc antimony fompoands ; Manufactnre of . 

Farbwerke vorm. Meister, Lucius, und Brilning, Hiichst 
on Maine, Germany. Eng. Pat. 19,778, Sept. 1, 1913. 
Under hit. Conv., Oct. 4, 1912. 

The method of manufacture of aromatic arseuo-compounds 
dcBoribed in Eng. Pat. 11,709 of 1911 (this J., 1912, 256) 
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can bo modified by usini; an antimony compound in place 
of one of the arsinic aoidn or one of the arHcnoxidoB. In 
this way, arsiuiic-antimony compounds are produced. 

— F. SUDN. 


Cho.mlr/d pront'-ss [prepuratwn of diarelonf'-alcoltol]. A. 

Hoffman, l^rooklvn, Assiunor to AIco Deo Co. U.S. 

Pat. 1,082,424, Dec. 23, 1913. 

A LIQUID containing a “ comparatively large ]xrcentago ” 
of acTtono is h(‘ak‘(J to a temperature below 150'’ C. but 
sufficiently high to evolve acetone vapour ; the vapours 
are conflensed and allowed to pass through a granular 
mass of calcium hydroxld(‘ or other s])a?ingly soluble 
catalyst heakd to a high tem|K‘ratiiie, wliereby a small 
percentage (»f the aeetoiK* is eonverted into rpacetone- 
aleohol. 1’lu' liquid thus obtained is addeti t<J a quantity 
of previously distilled liijuid, the mixture is distilhd to 
remove som * of the ae(‘tone and to produc** a more con- 
centrated solution of the alcohol, and the acetone evolved 
i.s again submitted to the action of the catalyst.- T. F. B. 


Ertjthrene. and other uvHalnraUd compounds ; Prorcsn for 

obtaining . A. (lerlach and U. Koetsehau. dcr. 

Pats. 207,079 and 207,080, Sept. 24 and 2(>, 1912. 

(1) Olku' acid, or oils, fats, or waxes containing acids 
of the oleic series or compounds thereof, are heated by 
m *ans of electrically h(‘ate<l wires, etc., in an a])piratus, 
the walls of whic h are kc'pt at a temiKMature about the 
Isiilmg-point of the mass. An agent whicdi facilitates 
d I 'compost ion may be added. 'Phe crythrene and <dher 
unsaturated eom|M»unds are si'fmratcd from the products 
of the reaction by physical or chemical methoil.'s. (2) In 
th(' aliove proi.t'ss, the oleie acid may be replaced by wool- 
grease or other substances containing cholesterol. It is 
advisable that the wool grease lx* fr<*e from water. By 
this process it is possibhi to obtain a vh'ld of 50 ]K'rcent. o‘f 
product boiling below 200'^ ('. FrciM'holesterol, or analo- 
gous substances such as phytosterol, are said to give 
similar results. — F. B. 

PhvnylqainoliiK yliv tind and iff) hoinoluyne^ ; 

rrocesft for prt jxiring rjitutf) of . FarlM iifabr. vorm. 

h. Jiayer und Co. (Jer. Pat. 207,209, Nov. 3, 1912. 
liiE aci'tol esters of 2-j)henylquinoliin*-4-earboxyIic acid 
or its homologues are obtained by treating the acids with 
hahigcn derivative s of acetone. Th(' physiological effects 
of the ester.s resemble thow* of th«' free acids, but the esters 
are tasteless. — T. F. B. 

Atnino- and diatninoktlonex ; Proccfia for preparing 
ahphatu' • — . Farbi-nfubr. vorm. F. Bayer und Oo 
C,cr. Put. 2t>7,347, Nov. 8, 1912. Addition to 

Ger. Pat. 2i>4,7J4 (see this J., 1913, 380). 

Ihb reailions d<nribi>d in the principal iiatent and aho 
in Lng. Pat. 14,231 of 1913 (see this J., 1913, 1128) enn 
be carried out in presence of solvents n.»t miseible with 
wakr, and also of inorganic or organic salts, preferably 
under pressure. It is said that by ajipyling this m<»difiea- i 
tion to the condensation of acetone or its homologues with 
dialkylamino-oxymctlmnes or with tetra-alkyldiamiuo- , 
methanes, the formation of by-products is prevenk d to 
a large exk*nt, and the reaction is very complete.— T. F. B. 

Carbohydrate phwphurie acid rrters ; Kruress tor fmmina 
'-•f.'"*'"- Nadhammar. Mwcl™. En«. Pat. 
ll.Uud, May 19, 1913. UmU-r iut. (!onv ., May 20, 1912. 

Skb Pr. Pat. 458,090 of 1913 ; Ihia J .. 1913, 1031 .—'f. F. IS. 

Osoatdu ,• Odawiw — — and their jrroduction. W. J. 
Knox, New York, Aeaignor to Knox Tcrpciono Co. of 
Amerioa. U.S. Pat. 1,081,617, Ike. 10, 1913 . 

SB* Eng. P*t. 27,371 of 1012 ; thia J., 1913, 024.— T. F. B. 


XXL-raOTOORAPme MATBRIAUI AMD 
PROCESSES. 

Patent. 

Cohur screens [for colour pKotogntphy] ; Ptocenn for /Ac 

tnanvfactvre of . C. 8p&th, Bk'glits, (Germany, 

Assignor to Eastman Kodak Co., llochester, N.Y. 
as. Pat. ],U8I,341, Dec. 16, 1913. 

See Eng. Pat. 23,138 of 1910 ; this J., 191 1, 109.— T. F. B. 


XXn.— EXPLOSIVES; MATCHES. 

Explosives ; Composition of neudij permitted . Chcni. 

Trade J., Dee. 27, 1913. VLR.\ 

An Order, No. 1217, of November 25, 1913, authorising 
additions to the iiermitted list of explosives to be used 
in coal miiuvs, has been made by the Honu^ Secretary under 
St^ction 61 of the Coal Mines At;t. The com])OHition of 
those new explosives as given in the Order is as follows : — 


Parts by weighl. 


(Kubiiritr utid 


Ingredients. 


AiHmomte Xo :j (Min»*rs’ Safety Exukisive 
('oinpaiiy, Ltd.)— 

.Nitrate <»f aminoniuiii 

Nitrate of Hcdiiini 

'rri-iiitro-iuiphthaleiie 

Uhluiido of anunonnini 

.>[oisture 

Kruedde ( Exploiniveb and (.'hcinieal Pro- 
ducts, Ltd )— 

Nitrate of aininoiiiuni 

N'ltrate ot tHitassiuin 

('blonde ot aininoiuuin !.!!! 

'J’rl-uitro*t4)hiol 

Moisture 

Xeyro Puicder No. 

Aiiiinoiial, Ltd.) — 

Nitrate of uininoniiiin 

Clilorido of sodium 

’J'ri-nitro-toliiol ] i 

(•raphite 

ColuiiriuK matter 

Moisture ’ . ’ 

Xetr Farter (ExplosivWaiid' (’iieiuicui 
Products, Ltd.) — 

Nitrate of ammonium 

Nitrate of iKitasslum ” ’ 

Aiiiido (tmiiiouiid i 

('liloride of aiiimoiiiuiu 

.Moisture ’ " ’ ’ ' 

(Carbouito Syiidicate, 

Nitro-Rlyceriiie 

Collodion cotton ...!!!! 

(rlyceriiic !!!!,! 

Flour of iKitatoes (dried at iot)'’ i’.) ! .’ ! ! 

Nitrate of nmmoiiium i . 

Nitrate of sodium !.!!!.!.. 

Cliloride of sodium 

Moisture 

mtHfa PouHier, No, -J (British ExiiifisiVcs 
Syndicate, Ltd.)— 

Nltro-ulyccriuc 

Nitrate of amniouiiim !!.!!!! 

Nitrate of iiotassiuiii 

Woodiiieal (dried at JUO" C.) .* ^ 

Oxalate of animoiiiuiu 

Moisture | ] 

Sheppey Vmvder ((kittou Powder Coiiil 


pany, Lkl.)— 
Nllro-jtlycerlnc . 


Nitrate of ]iotasHiuiii 

Woodmeat (dried at lUO-' (\) . 

Oxalate of aiuiiioiiium 
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Ol. XX111.-ANALYT1CAL PROCJS8SE8. [Jaa. 81, 1814. 


'fho UKtml Ktipultttioiiri are made in each easo att to 
markingH, quality, etc. 


rATlSNT. 

PrqHiratioH of ullcaUnc oih \Jor prokrlivy ordnance from 
the efferlH of etmokeliee -^towder], J?'r. Pat. 460,419. 
i^cc XU. 


does not affect the prooeiM ; but small amounts of nickel, 
! cobalt, or manganese vitiate the Jesuits owing to rapid 
I catalytic action on the peroxide. The addition of a small 
I amount of sodium sulphate (1/100 grm.*mol.) after 
I oxidation has k‘eii effected greatly facilitates the docom- 
i iJosition of the excess of jicroxide. — J. R. 

I 

Iron and aluminium ; SejHifation of — — . H. Borck, 

, Chcm.-Zeit., 1014, 38, 7. 


XXUL-ANALYTICAL PROCESSES* 

Electric micro -fnrnmv ; Fractionation oj alloys and minerals 

in the- . A. L. Fletcher, (’hem. Soe. Trans., 1013, 

103, 2007 -21 OH. 

'I’hk furnace (see fig.) consists <»f a brafs drum slirling on 
a solid slate eylindei of o — H em. <liamet"r whn h bears 
a ])air of terminals for a earbim rod. 'J'he teiminals take 



the form of h(ni/.ontal clock sjirings ami [iresHthe carbon 
down on a block <d coj»]S’r or graphite. Tin* sliding 
cylinder is covered by a lee 'iving plate of glass, silica, or 
bismiib ware. The sjiaci' surrounding the rod can be ' 
filled with various gasi's or ])artly exhausti'd. The 
carbon rod can be r<‘adily heat< <l to a veiy high tem]K*ra- 
turc and th<‘ colour of ilie deposit on the cover in air or i 
hydrogen sulphide or lodiru' vaiiour, gives a iis<*ful qualita- | 
tivo indication of (-he metals jireseiit in an alloy. In many i 
eases (including minerals) quantitative data of an ajiproxi* ! 
mate natui'i* may be obtained from very small specimens ' 
by weighing the deposit and th<’ lesidue. — W. 11. P. i 


apparatus for the siqiaration of iron and aluminium 
by hcatiii.' the igniU‘d oxides in hydrochloric acid gas 
(this J., 1912, 460) comprises a series of washing flasks, 
1 , 2, 4, 8 and 9, and a Kipp's apparatus, 
3, for the production of the hydrochloric 
acid gas from ammonium chloride and 
sulphuric acid. The flask, 1, is left empty, 
2 is charged with concentrated sulphuric 
a jid or with mercury, 4 with about 30 
c.e. of concentrated hydrochloric acid, 8 
with 50 c.c. of water, and 9 with 50 c.c. 
of 30 to 40 per cent, potassium hydroxide 
solution. The oxides arc heated in a 
quartz bi>at, in the tube, 6, whilst a mix- 
ture of hydrochloric acid gas and air 
(drawn throusfh A by means of a pump 
at B) is passt'd tlu'ough the tube. After 
the ignition any traces of chloi inc absorbed 
by the quartz boat aic exindled by cou- 
tinuing the ignition for a short time in 
a current of air uloiie. The same 
apparaluH may l)o used for the rapid 
separation of tungsten, molybdenum and 
uranium fioin silica and thoria. — tJ. A. M. 



Nilrilcs ; ihuvimctric deUrmiuatiou of . N. Busvold. 

(.'hem.-Zeit., 1914, 88 , 28. 

'The method depends uiKui the reaction: 3H>»()g-]- 
AgBrOj— 3HN(J3 + AgBr. About 1*4— -I ’5 gun. of silver 
bromate is dissolved by warming in 100 c.e. of water uiul 
100 e.<\ of 2A-acetic acid and the nitiito solution (200 c.c. 
containing about 1 grm. of sodium nitrite) addiul gradually, 
with agitation. The mixtuie is heated to t\, treated 
with 30 c.e. e>f sulphuric acid (1 :4), the silver bromide 
colU'cteel in a (Jooch crucible, washed, dried at 130“ (!. 
and weight'd : 0-907 grm, AgBr is equivalent to 1 grm. 
NaNO_,. The method is accurate to within J. 0-1 per 
ei'iit. ; ’ in jMCsenee <d chloride the ((iiantity of silver 
chloj-iele iji the ujceipitatc must lx* eletermined and u 
correction apiilicd. — A.b. 


High t€mpirature.s ; Melhuds of nsearch at and the 

high temperature microscope. K, Kittl. Oesterr. Ze*its. 
Ikirg. u. Hutteiiw.. 1913, 61, 745- 748. 

Chiefly a dcseriptioii, with drawings, of Boelter's high 
teniix'raturc miertiseojH-, an (»rdiiiaiy miiU'ialogical 
jKilarising miereiseojK! the stage of whu'h is fittol with a 
small electrical re.sistanec furnace, 5J cm. or 
10 em. high, giving internal te-mperaturcs up 
to 1300" tJ. and 1600" f!. lespjctivcly. A small - 

quartz or platinum capsule contains the sub- t’O*. 
stance to bo examined, and is lowered to the « 

eenti’e of the furnace ; and a jJate of glass or 
other traiispareut substance covers the top of 
(ho central tulx', thus protecting the objective, 
and allowing the use of indifferent gasi's other 
than air in the furnace. The lower part of the 
microscope tube and the objective are water- 
cooled, and the magnification possible is from 13 
to 16 diamekrs,— J. T. D. 

Chromium; Vetermination of by alkaline 

oxidalion. F. Bourion and A. fclcn^hal. 

Comptt's rend., 1913, 167, 1528—1631. 

'The method deix'nding upon tlie oxidation of 
a clu'omic salt to (hroraate by means of 
hydrogen peroxide in alkaline solution and 
subsequent estimation of the ohromate has been 
carefully examined. 'The presence of iron 


; Carbon dioxide ; Titration of small quantities of . 

I A. J>orner. Z. physiol. Cheni., 1913, 88 , 425 — 429. 

' Thf. apjiaratus ( sec Fig. ) wa.s desigiu d for the determination 
1 of minute quantities of carbon dioxidi* (less than 3 mgrms. ) 
I m experinunts on the respiration of living cells. The 



Vol. XUUI., Ko. 2.] 
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absorption vessels, which are constructed on the principle 
of the Walter’s apparatus for washing gases,' are of ordinary 
glass and are not heated during absorption (cp. Warburg, 
this J., 1912, 1049). At the commencement of a deter- 
mination they arc swept out by air free from carbon dioxide, 
and tlien about 30 c.c. of barium hydroxide solution are 
run into each. During absorption the gas is drawn 
through at the rate of 150 c.c. per min. The current 
of air is continued during the subsequent titration with 
aeid.~^T. H. L. 


Organic maUcr ; DMtrnciion of large qunntitieA of 

in the Kjeldahl procesH. E. Carpiaux. Bull. Soe. 
(^him. Bolg., 1913, 27, 33.3—334. 

Thr following method has been found to give satisfactory 
results in the determination of nitrogen in samples weighing 
from 20 to 30 grms. ; — The sample (say 30 grms.) is 
introduced into a .500 o.e. flask, 30 e.c. of sulphuric acid is 
added, an<l the whole is well shaken and allowed to stand 
for an h(»ur ; the mass becomes hot and forms a spongy 
carbonaceous product. Carbonisation may be accelerated 
by nioderat(‘ heat. WIw*n lh(! mass appears to lie dry, 
m'M’cury and sulphuric acid are added and the oxidation 
is proceeded with as .usual. 'Po remove any undesirable 
excess of siilphurie aeid after the oxidation, pure sugar 
may be added to the boiling liquid. Nitrogen, phosphoric 
acid, and ealeinm may 1x5 determined in the residting 
liquid. It is stakd that this method obviates the 
difficulties due to exee.ssive frothing whi<‘h oeenr in the 
usual process. — '1\ F. B. 


Boron ; IMe-nni nation of exlmnohj »nuiU quantities of — — 
in organic substances, (i. Bertrand and H. Agulhon. 
(lomples rend., 1913, 157, 1433—1430. (Sk‘e this J., 
1910,37.5.) 

For very small quantities of boron, strips of turmeric pajx'r 
of definite size are jiartly immersed under standardised 
eonditions in the solutions containing lioion as sodium 
borate and rendered aeid with hydr<»ehlorie acid and in 
standard solutions of known boron content and of the 
same degre«5 of acidity. The solution n.ses in the pa|H‘r 
by <5a]nllarity ami after a eertain time (1-2 hours at 
3.5‘^()., JO — 24 hours at the ordinary tem|H5rature), the 
upper portions of the pa]K*rs, expostd to the air, will 
have iM'eomo coloured to a length depending upon the 
quantity of boron present. For quantities of boron 
lx5tween 0-0005 and 0*1 mgrm., the quantity of boron may 
be estimated aceurately from the length of the coloured 
portion of the papi.u’. Even in pun5 water a brown 
colouration may appear on the pajKT, but this is not 
changed to blue by ammonia as are the colourations 
due to boron.- -A. 


Analysis of petroleum oil and mineral toax. Kantorowiess, 

See IlA. 


Rapid deferminafion of arsenic in sulphuric and hydros 
chloric acids. Koelsch. See VII. 


Thermal analysis of days, bauxites^ and some related 
substancfJi. Wohlin. See VIII. 


Electrical condudiviiy of clays and clay suspensions, 
f Determination of soluble salts. ] Blclninger and Kinnison. 
See Vm. 


Detection of phytosterol in animal fats, Fritzschc. See XII. 


Examination of bleached shellac. Wolff. See XIII* 


Examination of rosin size, Harousaon. See XllI* 


~ I "— . 

DistincHon of bark tans from fruit and wood tans, KohnsU in. 
See XV. 


[Apparatus for] determination of the ethyl acetate fgure of 
tanning tnaterials. Blockey. See XV. 


Constanta for use in the double polarisation method of 
determining sucrose^ Hteuerwald. 5cc XVII. 

Direct determination of extract as a factor in the mluation 
of Lrcwirii; barleys. Seibriger. See XVIII. 

Influence of dilution of the mash on the yield of extract 
found in the examination of malt by the Congress method. 
Windisch and Glaubitz. See XVIII. 

Determination of free and eomhined lactir arid in wines, 
Koettgen. See XVllI. 


Comjyosition of the lime, sulphur, and salt wash. Haywood. 
See XIXb. 


Absorption of ultra-violet rays by alkaloids of the morphine 
group and phenanthrene. flompel and Henri. See XX. 


Patents. 

Alloys and other chemical substances ; Method and instru- 
ment for the separation, detection, and estimation of 

elements in , A. L. Fletcher, Dublin. Eng. Pats. 

29,.537 and 29,538, Dec. 23, 1912, 

Thr material is heated electrically near a moving surface, 
such as the surface of a n*volving drum. As the drum 
revolvc-s, resistances are cut out of the electrical circuit 
so that the material is heated continuously to higher 
Vmperaturi'S. SubstanncH volatilised at different tem- 
peratures arc thus n*cc‘iv(d on different portions of the 
moving surface.- — 1’. St. 


Heating bodies ; Process and apparatus for deiermiji.ing 

the calories given off from . M. Arndt. Fr. Pat. 

460,248, July 11, 1913. Under Int. Conv., July 13, 1912. 
A VOLUMR of air measured at atmospheric pressure is 
forced by a body of mercury moved by the action of a water 
pressure tube and intermittent siphon into a hollow vessel in 
eontac5t with the heating body. The air expands and 
causes the mercury contained in a second vessel to rise 
to a corresponding degree. A float in the mewury also 
rises and by means of a cord passing over a pulley actuaU-s 
the recording mechanism wluch indicates the number of 
calories given off and also closes an electric circuit which 
causes a liell to ring or some other signal to be shown. 

-W, H. C. 


Heating value of fuels ; Method and device [cahrimder} 

for measuring the . H. Junkers, Aachen, Germany, 

Eng. Pat. 22,514, Oct. 6, 1913. Under Int. Conv., 
Oct. 16, 1912. 

The heat liberated by the combustion of solid, liquid, or 
gaseous fuels is transmitted by known heat-exchanging 
devices to a stationary liquid having a coi'fficient of 
expansion which is as nearly as possible constant at the 
temperatures under consideration, and the heating value 
calculate from the increased volume of the liquid. The 
effect of a uniform coefficient of expansion is that the 
increase in volume of the liquid is the same whether the 
temperature is uniform throughout or not, so that no 
stirring is necessary. Petroleum satisfies the necessary 
conditions hni water is unsuitable. In the form of appara- 
tus shown, the heat is transmitted from a burner, c, to 
petroleum in t)m vessel, a, by means of gills, d, in the 


m 
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flue and gillH, f, in a liquid ciroiilating pawagc, g. The 
top of the apparatii8 iH made conical to avoid prcHcnce of 
air bitlthlcH. and a heating or cooling coil, i, is provided 



to enable the calorimett*r to \>o brought quickly to the 
temiK’ratun* of tlie room to avoid radiation eoiVections. 
'I’he increase of volume (»f the liquiil is measured by means 
of a tube. A, and the heating value obtained by multi]i]yiiig 
by a factor and dividing by the amount of fuel used/ In 
another form of apparatus the* tula*, A, is nplaced j>y an 
expansible' ehamlNT o|K‘rating a pointer. — H. H. 

Porous article. Ftlieriuy apparatvs for laboratory vse. 
P. A. Boeck, Assignor to Norton Co., WorcestiT, Mass. 
ll.S. Pats. I,08l.r)7;i and 1,081,574, Dee. 1«, 1913. 

(1) A TinN-WAl.LTCD porous article, for use- as a filter, 
com]»oHcd essentially of grains of a highly refractory 
matei'ial, esjK'cially alumina, with a small pr<qM)rtion of 
a ceramic bond. (2) An elastic band covers tlie rim of a 
funnel and extends into the same, and a porous cone 
disposed within the funru'l is siijqiortcd by the elastic 
))and. — A. S. 

Analysis of gaseous mixtures ; Means for use in the qnanli- 
iaiive — and for avtomatirally regulating the state of 
gasious mixtures. Siemens Bros, and Co.. Ltd., London. 
FVom Siemens und Halske A. CL, Berlin. Eng. Pa^. 
28,943, Dec. 16, 1912. 

Sbk Fr. Pat. 458,916of 1913; this.!., 1913, 1171.— T.F.B. 

(hueibk. (Hazed refractory article [cn/cihfr]. U.S. Pats. 
1 ,08 1 ,535 and 1 ,081 ,542. Sec Vlll. 

Machines for testing the lubricating properties of oils and 
greases. Eng. Pat. 29,086. See XII. 


XXIV.-MISCELLANEOUS ABSTRACTS, 

Sublimation ; The temperature, of . J. Joly. Phil. 

Mag., 1914, 27, 1—14. 

By means of the apophorometer (scs this J., 1913, 509) 
the temperature of sublimation and the nature of the 


sublimate have beem investigated for a large number of 
minerals containing Sb, As. S, Te, Bi, and Pb. Quanti- 
tative experiments upon several of these minerals are also 
descrilx'd. — .T. R. 


Books Received. 

Mines and Qitarbtks : n knkral Report, with Statistics, 
FOR 1912. By The Chief Inspector OF Mines. Part III. 
Output, [(‘d. 7197.1 I*riee Is. 6d. Wyman and Sons, 
Fetter Ijane, E.C. 

This return, which is prepared annually by the Home 
Office, contains statistics of the quantity and value of 
various minerals raised in the United Kingdom. The 
value of the mineral output of the United Kingdom in 
1912 was £1.31,220,85.3, an increase of £6,641,540 as com- 
pared with 1911 ; the increase is mainly aceoiintod for by 
the increasc'd value of coal. (See page 84.) 

Mines and Quarries. Oenebal Report with 
Statistics for 1911. Part IV. (Colonial and Fondgn 
Statistics. [Od. 7217.1 Messrs. Wyman and Sons, 
Fitter LaiU', London, E.(^ Price Is. 8d. 

'fills report', which completes the statistics for 1911, 
eoiitains tletails of the* jiersons employed, output, and 
aecideiits at mines and quarries in the British Colonies 
and in foreign countries. A corrected sheet of certain 
eoal statistics in the 1912, Part Ilf., report (pages 255 and 
256) IS also included. 

Rfahercties sur les Oboanirmes de Fermentation. 
Vol. X. Alb. Klooker, 11. Recherchks sur 17 forme.s 
DU “Sai'charomyceh APicuDATUS.” fCopimhagcn. 
En commission chez H. Hageru]). Imp. De 'riiicle. 1913.] 
This work fills a small pamphlet volume of .59 pages (9| by 
.5J in.), followed by 3| ]>ageH of bibliogi’aphie references, 
anrl then by 8 plates with microseopie figures of the 
organisms desi-rilx'd in the text and further 3 pages 
of descriptive uoti's. 'J’hi'U follow two photographs 
represmiting the monumeuts erected to the rcBjicctive 
memories of ,loh. Kji'ldahl and Emil. f!hr. Hansen, and 
5 pages of memoirs, p'inally, a Table of Contents to Vol.X. 
Priei' 2 Ki. 65 Ore. 

C^HKMICAU 'PECHNODOdY AND AnALY.SIS OF OlLR, PaTR, 

AND Waxes. By the late Dr. J. Lkwkowitsch, M.A., 
F.I.f^ Fifth Edition, entirely rewritten and enlarged. 
In three volumes. Vol. I, Mocjptiillan & Co., SL 

Martin'.s 8t., London. 1913. Price 25 b. 

Presented to the Society’s Library by his widow. 

The Lilly Scientipk- Bulletin. Series 1, No. 4. 
Jan. 5, 1914. Messrs. Eli Lilly and Co., Indianapolis, 
Ind., U.S.A. 

Pamphlet consisting of 46 pages, 8| x 6| ins., coi^taining 
the following papers : — The improvement of m^icinal 
plants (F. A. Millei). A convenient method for 
estimating albumin in urine (F. R. Eldred and C. M. 
Pence). The influence of alcohol on the toxicity of digi- 
talis for guinea pigs (C. C. Hiskeli). Breeding medicinal 
plants (F. A. Miller). The comparative value of various 
Mugars in the feeding of infants (0. C. Haskell). The 
deterioration of pharmaceutical pretiarations (F. R. 
Eldrc'd). The assay of individual plants of Datura StrO’ 
moniumy L., and Jjiatura Tntvla, L., and other species and 
varieties (F. A. Miller and J. W. Meader). 

Tranractionr OP THE Au.stralasian Institutb of 
Mining Enoinekrr. Vols. XIV., XV. (Parts 1 and 2), 
and XVI. Published by the Institute at the Head 
Office, C7-59, Swanston Street, Melbourne, 


id: 

Journal of the Society of Chemical Industry. 

Ko. 3, Vot. XXXIII. FEKIUABY 16, 1916. No. 3, Voi. XXXIII. 
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DR. R. F. RUTTAN IN THE CHAIR. 

THE RUBBER AND RESTN CONTENT OF THE 

DESERT RUBBER-PLANT “ GUAYULE, IN 
RELATION TO RAINFALL. 

BV FRANCIS E. LLOYD, M.A. 

In ail earlier pajnir* the view has been advanced that 
the amount of rubber secreted 1 ) 3 ' the guayule, Part^ntiim 
argetUatum Gray, varies within wide limits, inversely with 
the amount of soil water available. It was shown, however, 
that tho amount of riiblicr which may ultimately occur ^ 
within the secreting cells (which aro chiefly those of the j 
l)arcnch 3 'ma) may bo quite as grout in those cuUivatod | 
plants which rc^coivo a maximum water supply, as in feral i 
plants, while tlu! amount calculated to the total dry weight 
of the plant remains .small. This is exiiUined by th3 
great changes in the character and especially in the 
volume nilations ijnd(irgono hy tho various tL«suos when 
the plant aocoram(xiatc8 itself to tho change from | 
xorophytic to inesophytie <!onditionH. The most obvio^ j 
of these changes is secui in tho thickness of the 
cortex (“bark”), which is relatively much loss in well- 
watorod plants, this constituting an imjwrtant factor in 
determining tho amount of rubwr relative to total dry 
weight. 

(>)rrelated with the soil water supply is also tho rate 
of socrotion within tho coll, which is much slower in 
well-watered plants. Thus a feral plant will show a much 
larger amount of rubber within the colls at tho close of tho 
normal wot season, say three montlis after the earliest 
effective rainfall of summer (in Chihuahua), than will an 
irrigated plant after six months of rapid growth, while tho 
latter, during a subsequent period of enforced drought, will 
make marked advance toward attaining a full complement 
of rubber. 

From the study of plants grown under such extreme 
conditions as regards water supply, it was to be inferred 
that variations in rainfall, either from season to season 
in tho same locality, or as correlated with geographical 
conditions, would be accoinjianicd by variations in structure 
and rate of rubber secretion in the same directions in plants 
in th«i# normal habitats. Indeed, one striking example 
was afforded and has been described elsowheret well as 
in the publications above cited, but, at tho time, no 
analyses were available, so that the diyorgenoies of struc- 
ture and rubber content had to be describe in histological 
terms only. ^ , , , , ^ • 

Since then, the writer has received samples of plants m 
three lots from as many separate localities which bear out in | 
a striking way the inference made, both in regard to the 
general habit of the plant and as to tho rubber content in 
teims of total dry weight. These wore very kindly fur- 
nished me by Sr. Ramon Mufloz, accomoanied by the 
following data. The material was collected in December, 
1912. During that year and during the latter half of 1911 
the rainfall had been “ very abundant,” and in coneejjuenee 
an “ abundant and rapid reproduction and groirih ’ in all 
the guayule fields was reported. It is not possible to say 
in exact terms what “ abundant ” means, but we may 
suppose that, in a country where 12 to 15 inches is not 
considered meagre, 20 inches would fall somewhere near 
the mark. However this may be, it is more to the present 


puroose to point out that tho region where the plants 
of Lot 3 grew is recognised as having a distinctly more 
abundant rainfall than those lands lying farther to the west. 
It lies on the eastern border of the gua 3 rulo area, partly 
in tho states of Nuevo Loon and partly ij\ San Luis Potosi. 
These plants have a very different appearance from 
those of the other lots, namely, Ix>t 1 and Lot 2, both from 
gua^mle fields situated well witliin the area of distribution, 
and, indeed, markedly different from that of any guayule 
which I have seen growing in the field. Rather do they 
resemble irrigated plants in their slender twigs, yellowish 
bark, and greater shrinkage upon diying, tho last-named 
character &)coming evident in deep longitudinal folds. 
The plants of Lot 1 were four small seodlings, of which 
one was three years old and the remainder two, and except 
for a growth rate (viz., about 6 cm. yearly) somewhat 
greater than usual (about 3*5 cm. yearly) presented nothing 
unusual. Tho plants of Lot 2, also four in number, were 
of a type of guayule generally recognised as tho “ best.” 
They were stocky plants, with fewer and thicker branches 
and twigs, grey in colour and generally conforming to 
the popular conception of “ macho ” (male) guayule, while 
the plants of i.<ot 3 are regarded as “ hemW ” (female). 
This distinction 1 have discussed elsewhere (Lc.), but 
briefly tho alternative views are that wo are dealing cither 
with distinct races (elementary specios) ''r with merely 
tinvironmont ty|)ea. Tho latter view is strongly indi- 
cated by the evidence, which is not of tho kind to bo 
pertinent to this jiapor, but whichever of tho interpretations 
is true, tho present record will have its value. The weat 
difference between the two samples (Lots 2 and 3) of plants 
which we are discussing is indicated by tho weights. The 
plants of Lot 2 were 6 to 7 years old and had an average 
weight of 46*7 grms. ; while of those of Lot 3 four, which 
were of a similar range of ages, had an average weight of 
only 29‘2 grms. The averap heights above soil were 22 and 
19 cm. respoctive].y, from which it appears that their growth 
rates were not connected with their transverse measure- 
ments. Tl^ is tho one discrepancy which makes itself 
evident in a comparison of tho plants of Lot 3 with irrigated 
ones, which may, however, bo duo to temperature effects, if 
we may assume, as seems proper, that the soil conditions 
need not bo called into the question. That, however, 
a greater rainfall for 1911-1912 made itself felt more 
especially where it occurred, in probably peater abundance, 
appears to be indicated by a more rapid average growth 
rate for the plants of Lot 3. 

Tho number of measurements (11 to 13) is admittedly 
rather too small to justify much reliance upon them, but 
they are given for their probable wortL 

Average growth In height. 


Lot No, 

1011. 

1912. 

• 

cm. 

pm. 

2 

3d 

4*4 

8 

1 

4>8 

6*8 


*F. E Lloyd. The gtiaynle~-a rubber plant of the Chihuahuan 
Desert. Cam. Inat.. Wash.. PubL, 189, 1 911. 

t F. B. Doyd. Guayule—* desert rubbw plant, 

Mo , 81 , 818-^. Ort.. 1912. The AecUmatisatloa of Guayule ; 
India Rubber World, 1918, 47, 188, 868, 


All these measurements arc somewhat in excess of tho 
average growth rate of 3‘5 cm. per annum, as established 
by numerous measurements by myself {Ic . ). Nevertheless, 
they are not excessive nor greater than observed W me 
for particular localities. The seedlings oomprised in Lot 1, 
however, also show a greater amount of powth in length 
than is usual during years of less rainfall than occult 
in 191M2, being, for the two 3 rear 8 , about 10 cm. against 
a normal of almut 6 om. {loc. eit.). The samples, the 
analysis of which is given below, indicate therefore a 
rainfall of more favourable quantity, in harmony with 
the testimony of Sr. Mnfioe, w^e thoM of Lot 3 o^orm 
to a type of guayule whioh resembles the irrigated plant. 

The analyses were carried out Hr, N. H. Ifound in this 
laboratory in the following manner. The finely ground 
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material was dried for 24 hours at 105“ F, It was then ex- 
tracted with acetone (0 hours) followed by petroleum ether 
of 60“ (2 hours), The extracts w(^re dried for one hour at 
106“ F. Parallel series were run. 1’ho plants (d Lot 1 
were entirely incorporated with the samples extracted; 
those of Lots 2 and 3 were divided into tojw (the growth 
of the last two years) and stocks (the remaining basal 
portion). The following are the results and their averages : — 


I/)t 1. 


Rubher, j 

Resin. 

per ciMit. 

180 

1 -rr* 

jMir eiMit. 

12-7S 

11-04 

Average l-.^ 

Average 11 <88 

1 Tops. 

Htoeks. 

Lot ■ ; 

JiJo, j Rubber. Resin. 

Rubber. 



Ratio 

Bark 

' 


Wood. 

Total diameter:— , 

2-82 

j 1-95 

Ix)t 1 i 

1-02 

i o-o^ 

IjOt A 1 

()-7tt 

1 o-7r. 


That is, in the better watered jilants, the “ bark ” is 
considerably thinner.* 

These ratios, however, indicate only a difference of 
34 per cent, (for larget twigs) and 29 per cent, (for smaller 
twigs) in favour of the field plants, while the analyses show 
a 60 per cent, difference of rubber content for toi>8 (ahich 
would include all the -twigs of the sizes measured here 
tog(^ther with somewhat larger ones). It is evident that 
an error of large size has lieen introduced, due as a matter 
of fact to ignoring the amount of cork, which is 
l»arren t>f rubber, and of pith, which is rich equally with 
the living tiortex. The relative volumes of these tissues in 
twigs ot thesaim' diameter (about r >--6 mm.) are indicated 
by the f«>liowing mimb<irs, representing iireas in transverse 
sections : — 



iier irut. 
a-47 

IxT eeiit. 

jMT cent. 

is’r eent. 


I8-7U 

1 -20 

18-59 


4 2tl 

loari 

1-08 

14-71 

2 




1-77 

19-oa 





2-40 

18-84 

Average 

a -88 

i7-r)r» 

J-01 

17-94 


' ” ' 1 

2 'OH ! 

12 90 

. 

1 1-40 

, ia-o.'» 

a 

2 ir. ' 

1 12-20 

1 1 40 

12-00 

Average 

2'4l 

12 01 

1 l-4a 

' 12-82 

... 






NOTK.- -Kor uimlyscHuf iiiatiin* plants, see Whitlelsey, .7. Ind 
Eng. Chnn , April, 1000. 


From these figures il ap|M»ars that the plants of Ijot 2 
have alsuit (12 |M>r cent. nn»re rublsir in the tops and 
13 {MU’ cent, in the slo< kH thaji those of Lot 3. The amount 
in the latter is about tin; sartn* us I observed for hehl 
seedlings ((^xclusivr* (d huives) which ha<l grown rapidly 
in nwjMiiiHe t<> a rat her favouralile sj'ason. In the seedlings 
(»f Is»1 I th(' amount is less than would Imi exjMSiteil (namely, 
1'52 |H)r cerd. against. I •86, huwes ineluiled) (Lloyd, /.r.), 
in view id the alleged considerable rainfall. But, as rain 
is usually local in the desert, es}MH!ialiy on “ Imjadas ” or 
footsio|Xj.s, one has to adtnit the alneiuM* of exact informa- 
tion. The i-esiii content, on the other hand, is little 
variable, and this fact is cited in su{>|»'»rf of a view earlier 
expressed that, there is no cormoetioii l)otweeii the occur- 
reiK’e id’ rubber and that id resin, for which view histo- 
logical cvjfhmi’c had lieen given. That ruhlM^r may break 
down into resins is of little value Jis evidence that, the resin 
in guayule is used in the building up of the niblior. 

(’oncerning tlie anatomical structure of the ])lants in 
question, the same differences as Lit ween field and irrigated 
[ilants, such ns I Imve heretofore descrilKni (/.r.) occur, but in 
smaller measure. These mied not Li mentioned here In 
detail, it suflicing to mention merely the greater develop- 
ment of cork, mechanical elements (stereome) and of the 
tracheids, together with a reduction td medulla and 
medullar)' rays, in the plants of Lot 3, those, namely, which 
nieeived the greater rainfall. Microscopical examination 
doe.s not discovtir any disoro{>ancy in the amount of rubber 
in the individual colls, except to some extent in the smallest 
twim, BO that we mu.st therefore conclude that the difierenoes 
in the total amount of rubljor produced must be referred 
chiefly to the differences in the volumes of tissues which 
secret e rubber as oommred with those which do not. That, 
In the case of field plants, these differences may account 
for a considerable difference in favour of plants of the tyi)e 
of Lot 2 is seen in the ratios {u^sented by tlie squares on tno 
radial dimensioiiM id the “wood” (that i.s, the whole 
cylinder of tissue L>uuded by the cambium layer) and the 
“ bark ” (there tissues on tlie outside). Tliis, for stems 
of the same sizes aie 


Pith. 

Wood. 1 Cortex, 

1 Cork. 

” 1 
95 ; 

:S9 1 1 984 

, 2 a« 

19 

522 788 

280 


from which is it seen that the pith i.s Muallcr ami the cortex 
thimier, while the wood and cork arc thicker. By eliminat- 
ing the cork ami introducing the {tith into the calculation, 
the ratios of volume of rubL^r ]>roducing tissue (still 
ignoring the medullary rays) to “ wood ” turns out to be 
for Ijot 2, 2*74 and for Lot 3, 1*56, showing a difference 
of 76 {Kir cent, in favmir id the {ilaats of Lot 3. This 
difforeni’e would not be realised in the extract ions, since, 
aside from the im|)erfecjions of the method, the tissues 
<d the smaller twigs of ihc two lots were not, as microscopic 
examination revealed, equally loaded wilh rubLir, while 
larger twigs were included luuicr the heading “ to]>s ” than 
the size chohcu for mea.surcmenl , two conditions which 
would distui’l) the relative amount of rubber recoverable. 

Aside from the rate of secretion, there arc two ways 
in which the amount id ruhlxir {iroduced by {ilants is 
affected by wafer sujiply, namely, by altering the volumes 
of rubLir-isiaring ti.ssue.s, and by affecting the total amount 
of secretion within them. 1’he evidence is clear that, in 
sfHiaking of the cffei I. of soil wafer, thi.s difference mu.st 
Iw recognised. Kocord.s show fhat Lith conditions occur, 
either in eornbiiiation, as in the plant here under dis- 
cassion, or severally. The latter only has Ix'on observed 
in the case of latex-{>lants. Olson'.SotTer,'j' and (Collins 
and PitlierJ have noticed that fkMiilloa {irodueed less 
rubLir when it had been subjected to larger amounts of 
water by irrigation, and Fox, quoted by NeiHh,§ olwerved 
that milkweed {Awlf'piuft Hyriwii and inearnuUt) gives a 
higher yield of ruliLu* when it has grown in dry soils. 
It is obvious that the question is one of v«*ry great prac- 
tical a.s well as theoretical imjKirtance, quite aside from the 
guayule problem, the import ance of which is, at pre.sent, on 
the wane. The rubLir planter will In? comjielled to study 
this relation whenever tho problems id irrigation and 
drainage present themselves. 

Comlufiion. — Tho determinations of rubber for two 
samplas of feral guayule plants grown in their natural 
habitate under diverse conditions of soil-water, show that 
a relatively abundant amotmi of rainfall results in a plant 
which simulates in many ways one grown under irrigation, 
Iho likeness extending to the amount of rubber produced, 
and tho relative volumes of liearing and non-bearing 
tissues. Tho departure fmm the normal, as indicated by a 
typical desert plant producing a maximum yield of rubber. 


• The different values of this ratio for larger stems are illustrated 
by tables in Piibi 189, C^arn. Inst. Wash., above cited, 
t Year Book, 1908. Hublier Planters’ Assoc., Mexico. 

1 In O. F. Cook. Bull. U.H. Dept. Agric., Ho, 49, Oct., 1903. 
i This Journal, 1913, 31. 72. 
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U f^uch as to rosiilt in a plant which yields a distinctlj 
less amount of rublx^r. Within the normal habitat 
«)f the gnayule plant, therefore, the amount of rubIxT 
varies in an amoimt at least as great as that above liidi- 
eatod, namely, 62 |K‘r cent. 

The amount of rosin secreted appears not to 1 k< ajffected 
by the amoimt of soil-water, and evidence is yet lacking 
that rubber and rosin secretion an^ causally related in the 

plaxit. 

iSuch differences, which arc attributable to physiological 
(•a^se^, are of groat theoretical and practical importance. 


London Section. 


Mf'ttiny hAd at ftnrlimitou Itoust on Mondaif. January rjh, 

lUlt. 


I’UOl’. W. R. IlODOKlNSON IN TllK niMR. 


THE VISCOSITY OF t)TbH. 

RV .1. L. STREVENS. 

(Taranaki Oil Fields, New Zealand.) 

Cojwidi'rable work in eonijcctiou with viscosity and 
lubrication has been carried out during the past few years 
chiefly with a view to de( ermine true (or absolute) viscosity 
through a large range of ti'inporature in a simple and 
eonvonicni manner (Duiistan and Strevens, this J., 
JSIovemlK'r .‘MHli, HU 2) and more recently (Higgins, this il., 
•Juno 16th, 1913) on bi'half of the international (’ommission 
lor the Unification of Tests on Petroli'um J’roducts. i 

This < ()mnumicat ion, which may b<** regarded as a | 
contintiatioji of the tirst papiM' mentioned alsive, does j 
not deal with the eoiijieetion lietween luljri(!ation and 
visi'osity to any further extent beyond the stalomeiit 
that the liibricatmg ea]iacity (d any oil from a purely 
mechanical point of view di^pcnds ciitirely itn the viM’osity. 
Whore s]iecial circumstances attend the use of a lubricant 
such as in a steam • vIijuIim', an* eompro.s.sor, or gas engine, 
tlie role played by the extraneous laxlies with winch it. 
comes in contact and the atfccting conditions must bi* | 
taken into account, as also its chemical characteristics, j 
Under similar eiriMinistanecs oils of cijiial viscosity at 
the working tcni|)erature of a iKianng, even when there i 
arc const il lit iojial and otJu-r physical differciKsis, ])osse.ss ' 
the same i-ocllicicrp of friction in the Ixiaring (Ubbelohde, j 
‘ Theory of Lula ical ion ”). Miaice the necessity for 
absolute viscosilx Icmperafiire curves iji the study of I 
lubrication. 

The first deterniiniM ions made liy the aiil hor in eollalKua- 
tion with Hr. Hiiuj<tan eoiitainod eertain ormrs which 
anise unavoidably from an interpolation of ScarjiaH 
viscosity liguros lor phenol, at that time the only soiuro 
available from which to ealeulate the viscometer constant, i 
Later figures by Duustan and Thole (( his J., Nov. :M)th, 1912) i 
resulted in a different phenol viscosity curvn* from which 
the oil- viscometer constant curve was roplotttxl. The j 
result was a comiiaratively small variation through ' 
a large range of temperature as the fnllnwing logarithmic 
values show : — 


Before correction. 

After correction , 

Temp. 

' log. Kt. 

1 __ 

Temp. 

loir Kl 

15-5 (’. 

3-175 

15-5“ (’. 

.1 -030 

100 ('. 

4 -065 

KK) (’. 

4-OftO 

200 ('. 

4 -715 , 

2(H)“ (’. 

4 -050 


Uonseqiiently pretioiH figuivs for all vis<*ositieH kdow 
66 U. (th(* teiiUKTatiire corres)K>nding t<» the junction 


loa 


of tho imoorrocl^ and oorrooted “constant” curves) 
are too high and those above t-oo low. ' 

result a similar viscometer was 
rocalibrated showing a corresponding curve and both 
mstrumonts wore used in tho investigations. 

Many now oils have boon investigated which, with tho 
oxcoption of somo of vogotable and animal origin, are all 
lubricants well known to tho oil trade. 

The preyioiw viscosity curves are materially altered, 
especially m the high temperature region, which for somo 
OILS approxinmtos to their actual working temporaturoB. 

Until more is known of tho actual constitution of the 
various lubricating oils of commerce, to what extent the 
viseosity is affected cannot*lw stated, hut from analogous 
work on bodies of known constitution it may be generally 
, mforred that (1) Increase of mol. wt. favours increase of 
I ^t., e.g., ra|Hi oil (l.rierucin)>olivo (triolein). (2) Hydroxyl 
. formation favours increased Zt., e.g,, castor oil and the 
I blown oil.s:. (3) Polymerisation (see 1), e.j/., “ Elektrion ” 

, oils (4) Solution of .solid iHxlies in oils (c.j/., “soaping ”) 

; tejuls to a high viscoHity-lemporaturo ciwffieiont. (6) 

! Uusaturathm tends to lower the viscosity and, broadly, 

I the^iodine value-<;[Zt., r.g., linseed and fiorilla oils loss 
j than nut or olive oil. (6) (Combined high mol. wt. and 
j conjugated doubled bonds mean a high Zl., e.g.^ lung oil. 
j Some of the figures obtained are lower than those 
! obtained by Higgins, e.g. ; — 



1 

J 

StreveiKs. 

iiimilis. 

j Temp. 

KUMsiun eiigiiiu . . 

1 

. . . 1 

1-S) 

2-05 

1 25“ C. 

Olive 

1 

• • • 1 

0-95 

1-07 

15“ c! 


Ibis must be attributed to several cause.s, iiicludiug 
difference in method of investigation and probable 
ilifference in origin of oil -long jieriod of flow— as well as 
a substance of considerably lower viscosity than oil* 
being the calibrating agent. On the other h/md, the 
jicrcenlage rate of change of Zt. jier T U. in the neighbour- 
hood of 25“ U 50“ (I for Russian engine oil is 5*7 against 
5-6 (Higgins). 

'J’he author, in <*onclusion, would like to draw the 
attention »»£ the Tnternational Uoinmissioii for the Unifica- 
tion of Pests on Petroleum Products to the jMissibility of 
standardihiug the viveosily of an oil (or oils) by Higgins’ 
method and using the same as calibrating liquid for 
the determination of the viscometer constant detailed in 
the above investigations Moreover, the oil trade could 
use with jierfeet reliability and uniformity instruments 
thus <‘alibrated and similar to the simple lyjs* detailed 
in the previous paper (this .1.. Nov. 30tJi. 1912) with all 
eonlideiM-e in their exaetitude under a guarantee eortifleate 
and const ant eurve drawn up by a resiMuisible sciontifle 
authority sueh as tho National J»hysieal J.aboratory. 


hJ.tpr ri nt c nfal Hcm nltn. 


'IVinp. * C. Zt. 
Mrfliim spindlf oil 
(14 ^ 

KWP 0-U.?«« 

100'^ 0-0164 


Oriuiii Hud Hedwood raime for reni- 
iTiercial product. 

IVimsylvnnla (Anglo-Aiiierleaii). 
2r»0- 280 HOcH. 70* F. 


Hruvy otf. 

70 0 167 

no 0 . 0 .',U 

ir»o’ oo 2 :n 


Texas. 14(W) sees, 70 F, ; 213 sees. 
120 F 


Light gm eng/iw oil. 
(Dynamo ell.) 

75"^ 0-005 

111- 0-037 

16,3’ 0-0145 

207’ 0-(M)H6 


PeiuisylvRiila (Anglo-American). 460— 
5(H) SITS. 70* F. ; 80—86 wce. 

140"' F. 


Mrdimn gn^ engine oil. 
(Frank eliainber oil ) 
70’ 0-1 :16 

KM)’ 0 0.78 

AfeJium gnu engine oil. 
133^ 0-0286 

150" (H121 


Pennsylvania ( Anglo-Americart). 700— 
750 secs. 70" F. 


Ithb. l<t ItU. 


no 


SJBiiVENS-THB nSOOSIir OF OILS. 


TeiQp* ('• Zt. 

HMvif ffot engine oil, 

76 “ 0172 

116 “ 0044 

150 " 0-016 

• 211 " 0-007 

(* tleooinpoiiltion), 

Raviion rape oil. 

70“ 0-1347 

100“ 0-0718 

180“ 0-0;i9H 

150“ 0021>3 

Jingine oil. 

25“ M) 

50“ (‘-308 

75“ 0-140 

80“ O 121 

1(K)“ 0-050 

125“ (i-03rt 

150“ 0-022 

Engine oil 

25“ 1 -00 

50“ 0-430 

75“ 0-101 

HK)“ 0-0608 

125“ 0-03M8 

Marine engine oil. 

70“ 0-212 

100 “ 0-0826 

140“ 0-0312 

160“ 0-0202 


Origin and Hedwo Hl rang« for com* 
meroial producU. 


A bltfud of liiUHlan and American. 


Benzine-extracted from r-ontinental 
seed. S.U. 0*010 at 60“ h\ ; 350- 
380 eecs. 70“ F. 


lliHsinn. About 1300 .secs. 70“ F. ; 
240 sees. 120“ F. 


(Jaliriun. About 1400 secs. 70“ F. 


A blend of Russian and Lardliic (10 
jicr cent.). 270 sees. 120“ F. 


“Beany engine oil. 

76“ 0-245 Artillciidly soni) 0 d oil. 54(K) .sees. 

100“ 0-100 70“ F. 540 scc.s. 120“ F. 

120“ 0-0585 

142“ 0-036 


Cold teet motor oil. 


110“ 

0-1 *26 

16(C 

0-0413 

180“ 

0-0308 

200“ 

0-0223 

XX Century motor oil. 

110“ 

0-157 

150“ 

0-066 

198“ 

0-0294 

Monogram motor oil. 

75“ 

0-171 

103“ 

0-068 

127“ 

0-0395 

16^)“ 

0-023 


Standard cylinder oil. 

0 - 88 . 5 ': 


70“ 

0-8857 

100“ 

0-280 

109" 

0-203 

160“ 

0-0632 

190" 

0-0342 

198" 

0-0318 

Loeomotire cylinder oil. 

80“ 

0-685 

100“ 

0-2965 

160“ 

0-0767 

180“ 

0-041 

Cantor oil. 


108“ 

0-127 

130" 

0-073 

•165“ 

0-042 

•108“ 

0-022 

(• dpcompcsltion) 

Thickened rape oil. 

76“ 

0-792 

106“ 

0-306 

135“ 

0-1.56 

200“ 

0-0176 

Elektrion rape oil. 

120“ 

0-807 

160* 

0-3676 

160“ 

0-316 

100“ 

0-179 

200“ 

0-146 

China m-W ail. S.d. 

Vlsoomotor A. 

39“ 

0-988 

65“ 

0-324 

96“ 

0-131 

120“ 

0-0718 

140“ 

0-0485 


Atncriciin. 5(K) -800 secs. 120“ F. , 
J(H>— 115 secs. 200“ F. 


American, 115—120 sees. 200' F. 


blended American oil. 


A blended cylinder oil with 5 per 
cent, tallow. 


American. 1300 — 1680 secs. 120" F. ; 
210—240 secs. 200“ F. 


First pressings. 8 0.-0-962 60“ F. 


East Indian preased. 8.0. 0-016 
(originally) at 60“ F. blown to «'06r>; 
540 gees. 140“ F. 


An oleotrlcally polymerised mixture 
of mineral oil and rape oil. 2,990 
secs. 140“ F. 


0-942 60“ F. Oenulne. 

Vlscoinetar B. 
25" 2-115 

50" 0-594 

70“ 0-269 

85“ 0-167 


The Redwood fignroH given altK)ve show the range 
usuftlly met with in the commercial oils. The nnmlK^ra 


are those obtained by the author from examination of 
some hundreds of such products during the past few years. 

It is possible to obtain the ratio of the times of flow 
on a standard technical viscomoter to the actual absolute 
viscosity by tho formula : — 

Zt=(aT- 

I 

whore a and b are constants diflering slightly at various 
temperatures, and T— time of outflow in seconds. 

The adoption of certain “ standard temperatures ” 
at which to ascertain tho viscosity of an oil for comparison 
purposes is not satisfactorv owing to tho difforenco in tho 
ratios of tho viscosity of oils over a wide range of tempera- 
ture. The only really satisfactory method is by moans 
of viscosity-tomporaturo curves over a range depending 
on the kind of oil and its proposed use. Thus for light 
oils, engine oils, and lubricants which are not likely to be 
subjected to high tomporatm’os in their ordinary practice, 
a range from 15° C. — 100“ U. would bo ample, whilst 
valuable information should bo obtainablo for cylinder 
oils and giks engine oils, from a viscosity curve over a 
miK'h higher range. 

Vegetable and Animal OiU. 


Oil. 

Zt. at 
15-6“ (’. 

Redwood secs, 
at 15-5“ f. 

Sp, gr. at 
60“ F. 

Arctic sperm | 

0-441 

210 

0-881 

Pale olein ' 

0-162 

212-2 

0-898 

Linseed (Dutch) ' 

0-550 

206 

0-933 

Hempseed ■ 

0-600 

284-5 

0-931 

J*ale dog-tlsh liver 

0-605 

289 

0-9275 

Nlgerseed 

0-697 

326 

0-925 

Paio wlialc 1 

0-711 

— , 

0-922 

White seal 

0-724 


0-926 

Sunflower seed j 

0.776 

352-2 

0-924 

Poppy seed ' 

0-789 

3.54-5 

0-924 

Se8aih6 oil 

0-797 

358 

0-924 

Soya bean oil j 

0-797 

3.58 

1 0-924 

Aprl(X)t kernel 

0-857 


1 0-919 

Sweet almond 

0-860 

— 

1 0-917 

Peach kernel 

0-869 

— 

U-917 

Ravison oil I 

0-D35 

452-4 

[ 0-919 

Arachis oil 1 

1 0-942 

464 

0-9165 

Aragon olive oil 

1 0-950 

— 

1 0-916 

Neatstoot oil 

0-987 

_ 

' 0-9164 

Pale cotton seed 

1 0-994 

485 

1 0-925 

Refined colza (old sample) 

I 1 -085 

511-4 

i 0-919 

Ja|>aneHe rape 

' 1-123 

583-6 

1 0-919 

Kerosene i 

: 0-0194 

31-2 

1 0-811 

Mineral colza 

0-0626 

48 

0-823 

Half-white mineral oil , . 

“ 0-297 

154-4 

0-869 


Solid fats and waxes. 


Scml rofined petroleum jelly . 

Cocoanut oil 

I'alin kernel oil 

Ottcao butter 

IIIip6 butter 

Palm oil 

Bono fat . 

Lard 

Premier tallow 

Chinese vegetable tallow . . . 
Skin grease 


Zt. 

50“ C. 

Density. 
50" (;. 

Free fatty 
acids. 

0-610 

0-825 

“C. 

0-1.54 

I 04)01 

6-0 

0-171 

0-900 

5-3 

0-171 

0-900 

Traec 

0-175 

0-881 

64-8 

0-198 

0-877 

75-0 

0-256 

0-891 

15-0 

0-258 

0-890 

Trace 

0-267 

I 0-888 

3-8 

0-274 

0-880 

0-203 

t 0-802 

8-6 


Waxes. 

65" C. 

65“ 0. 

Paratfln (American 120/2) . . 

0 0375 

1 0-771 

(Burmah 138/40) . . . 
Ceresin 74“ C. 

0-0522 

0-779 

0-057 

1 0 770 at 74“ C. 


DiHrc.8SlON. 

Mr. Abkold Philip said ho thought Dr. Beilby had 
shown some years ago that the solution of paraffin wax 
under certain circumstances in mineral oils actually lowered 
their viscosity, whilst in experiments carried out at 
Portsmouth he had found that the solution of naphthalene 
in ordinary mineral oils usually very remarkably lowered 
their viscosity. 
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Mr. J. BL Costs emphasiEod the groat &eed for 
standardisation of viscosity tests. They knew the reading 
of the Redwood viscometer did vary, and it was vory 
desirable that any viscometer used should definitely 
standardised. 


ON THE OXYGEN CONTENT OP THE GASES PROM 
ROASTING PYRITES. 

BY LEWIS T. WRIGHT. 

About 40 years ago, Scheurer-Kestner (Bull. Soo. 
Chim., 1875, 28, 437) called attention to the fact that the 
gases from roasting pyrites did not contain nearly enough 
oxygen to justify satisfactorily what I may term the 
normal reaction, 2FoS^+110~FejO,-f 4SO,. Friedr. 
Bode (Dingl. 218, 322) then called attention to the existence 
of f to per cent, of sulphur as sulphate of iron in the 
cinder as helping to explain this observed shortage of 
oxygen, and pointing out tliat Winkler and others had 
shown how SO3 was formed by the action of incandescent 
ferric oxide on SO, and oxygen. Scheurer-Kestner 
(Dingl., 219, 512), in reply to Bode, entered into further 
detail, and showed that the quantity of oxygen in the 
cinder as sulphate was in any case trifling, but that even 
if all the sulphur in the cinder existed as sulphate, and 
all the missing oxygon were disposed of as SO, either in 
the cinder as sulpnate, or ay SO,, then the sulphur in a 
case lie cites would have been thus disjKiscd of : C5*6 per 
cent, sulphur as SOj in the burner gas ; 32*5 per cent, 
as SO3, and 2 i^er cent, as sulphate in the cinder. 

This wa.s followed by Lungo and Salatho’s work on the 
action of red h(»t fenic oxide on 1 vol. SO, end 2 vols, air 
(Bor., 10, 1824). They wore able to got experimentally 
as high as, for 100 parts by weight of sulphur as SOj, 
22 parts of sulphur as SO3. This is less than would ho 
inferred by Scheurer-Kestner s reasoning for the case 
from practice he had presented. The matter was appar- 
ently loft to rest, thoro with an ob .orvation by Lunge 
that jwrhaps an error in the e.stimation of oxygon by 
pyrogallate had influenced the result. 

If the matter has no further intcre.st, so far as the 
sulphuric acid indiLstry is concornod, I boliovo it, may 
hav'e in connection with the increasing attention now licing 
given to the ofliciency of air used in copper smelting pro- 
cesses, and 1 veiituro to revive it. 

It the whole of t he jiyrites wore burned according to the 
“normal” reaction, 2FcS^-| IJO FoaOj-f ^SO,, and if 
1(K) vols, of (ho air furnishing the oxygon supply con- 
tained 20-90 vols. of oxj'-gon and 79-io vols. nitrogen, 
and further the reaction could proceed to tho exhaustion 
of the (»xygon of the air employed, th<3n there would be 
for 100 vols. of air used, 15-2 vols. SO,, 5*7 vols. ot oxygen 
disappearing frfun the gas and forming FejO,, and 79*10 
vols. of nitrogen, and the furnace gas would have this 
composition : SO3, 10-1 per cent., N, 83*9 pef cent. 

I had frequently tried to ascertain how much SO, 

I could “soak ” into the burner gas by closing up pyrites 
roasting furnaces against the admission of further air 
at a time when they wore running well and hot. and then 
taking a series of gas analyses for SO,. This would 
rise till about 11-5 to 12-5 per cent. SO, appeared, and 
then cease. Tho average maximum of rather less than 
12 per cent. SO, which was found on these tests I regarded 
as a working maximum, and attributed the deficiency 
from tho 16*1 per cent, which would obtain if all tho 
P3nitos were burned by the above reaction with 100 per 
cent, air efficiency, partly to the SO, forming an “ extinc- 
tive ” atmosphere. It did not occur to me then that the 
free oxygon might have been entirely used up. I was 
aware that a doficioncy of oxygen had been generally 
noted, but it did not occur to mo that this was more 
than relatively unimport-ant, and I now regret that I did 
not on those occasions also have the burner gas examined 
for free' oxygen. 

I sAtisfiod that about 12 per cent, of SO, was a 
mwoal maximum. On examining a number of anidmae 
•bowing both 80| and oxygen in Sumer gaa from worki 


J^^r my control, and afterwards other analyses pub- 
lished at various times by different observers, J noticed 
certain peculiarities to which I would like to call attention. 

The analyses are dealt with in the following manner. 
The difference between the total of the SO, and oxygen 
is treaty as nitrogen. From this nitrogen the original 
o^gen is calculated on the basis of 20-90 oxygen to 79*10 
nitrogen (by multiplying the nitrogen by the fsotor 
0*264). The difference between the original oxygen 
and that in the SO, and the oxygen found in the gas is the 
oxygon which has disappeared fiom the gas. Hus I 
call ‘‘ oxygen absorbed.” According to the “ normal ’* 
roaction it combined with the iron to form FegO,. JV)r 
instance, if tho reaction had been exclusively the “ normal ” 
one, then an said before, for an original 20-00 vols. oxygen, 
16-2 vols. of oxygen would remain in the gas, and 6*7 vols, 
would be absorbed by the iron, and the ratio, oxygen 
absorbed to SO. would equal 0-376. 

In the accompanying table are given analyses of burner 
gas so diooussed as well as tho “ normal gas ” of Lunge, 
which has a ratio of oxygon absorbed to S0,“0-37. It 
may bo convenient to call this the “ normal ” ratio. 

It will be noticed (1) that in no case is the “normal** 
ratio approached ; (2) that the results of each observer 
are not only generally concordant in themselves, but also 
with those of other observers, and (3) that tho highest 
SO, results have tho low'est ratios and tho lowest SO, 
the highest ratios, and generally as the percentage of SO, 
iiirroascB the oxygen absorbod to SO, ratio decreases. 

If there wore any constant error in those analyses that 
made, for instance, the absorbed oxygon 1 too high, the 
“ normal ” ratio would bo increased by 0-6 in the case 
of gas with 2 per cent. SO, and 0-126 with gas of 8 per cent. 
SO,. Also if 80 per cent, of the pyrites were burned by 
tho “normal” reaction, and the balance by secondary 
reactions, the average effect of which could be expressed 
by tho equation FoSg-f70— F0SO4+SO,, then the ratio, 
oxygon absorlied to SO, would l)e 0-81. 

I am not prepared to say how much of tho defect from 
tho “ normal ” reaction is caused by tho undoubted 
occurrence of other reactions by which metallic sulphates 
and SO, are formed, or by some constant error in tho 
I method of analysis, but I do want to point out that if 
the remaining oxygen in ordinary burner gas wore used 
up in the combustion of pyrites, we could never reach 
a “normal” gas containing so much os 10-1 per cent, 
of SO,, and the maximum must bo 12 per cent. SO, 
when the free oxygen is all exhausted. 

If we consider thiJ burner gas, SO, foimd, 8-6 ; O found, 
5-5 ; N by diff., 85-9 ; O original, 22-7 ; 0 absorbed, 8*6; 
ratio, 1 ; and tho remaining oxygon could be disposed 
of in the same rttti»>, then the SO, would increase by one- 
half of tho remaining oxygen and the other half of the 
oxygen would be “ absorbed ” — ^tho final result would 
bo, SO, found 11-36, O found none, N by diff. 85*9, 

O. absorbed 11-36, ratio 1, or correcting for shrinkage 
of volume, 11-67 per cent, of SO,. 

In the case of the burner gas containing 8-4 per cent. SO, 
and tho ‘ ratio ” 0*9, SO, found 8-4, 0 found 6-6, N by 
difij, 86-1, 0 absorbed 7-6, ratio 0-9 ; and of the remaining 
free oxygen, viz., 6-6 wore disposed of at the same ratio 
<»f 0-9, the resulting gas would be: SO, found 11*8, 

0 found none, N by diff. 86-1, 0 absorbed 10*7, ratio 0*9 
and correcting for shrinkage of volume the resultu^ gas 
would contain 12*2 per cent, of SO, as a possible maximum 

Tho gas with a percentage content of 16*1 jier cent. SO, 
is therefore, so far as our experience goes, not attainable 
in pyritw roasting furnaces. 

In closing this paper I would like to offer a tribute to 
William Crowder, whose “ Observations made on the 
Working of Vitriol Chambers ** is the most complete 
account of the progressive chanjgo in the oom]M)sition 01 the 
gases in tho cmtmber sulphuric acid process with which 

1 am acquainted. His expressed wish that the infonna- 
tion he tnen gave to the wcvld might prove to be useful 
memoranda will already, I biUeve, Lave bem amply 
loliUtod. 
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— 
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DiscuasioK. 

Sip William Ramsay asked whether it was certain that 
tho formula of the oxide of iron produced was Fe^Oa. 
The main argument seemed to be oonoeived on a difference 
of oxygen, an error in the estimation of which w<»uld make 
that difference greater or smaller, 

Mr. J. H. CosTiD said that sulphur trioxide was always 
produced when coal gas was burned without chilling the 
produote. 

Sir WiLUAM Ramsay asked whether it was allowed for, 

Mr. J. H. CosTM said that tho gases from a calorimeter, 
like Boys’ or Jimker’s, always 8hf>wod sulphur dioxide, 
apparently because the prwluct had l)oen ^diillcd ; but if 
gas were burned in the Referees’ apparatus f<»r determining 
Hul]>hur praclically the whole »»f the sulphur came off as 
sulphur trioxide. Sulphur dioxide was not usually 
found. 

The (^FiAiRMAN said that that might account for the 
expticted discrepancy in the analyses in the second 
column. 

Mr. 1). M. MacKkcunik said, with regard to Sir William 
Ramsay’s remarks on the d(5greo r>f oxidation of tho iron 
present, fernms oxide was admittedly present and might 
be there in quantity. 

Mr. Lkwis Wright, in reply, said in regard to tho 
matter raised by Sir William Ramsay, tho amount of 
sulphur trioxide formed under these oiroUmstanoes, 
would hardly, in his opinion, account for the ratios shown. 


I Of course some magnetic oxide was formed and that 
I affected the ratio, He did not know if anyone had deter- 
i mined that; but them were other well-known secondary 
I reactions taking place, Some of the claims which had 
j been luadq to the production of a burner gas containing 
j iioarlj 18 per cent, of SO^ in special types of furnaces 
I could hardly bo explained in the face of the analyses 
I which came from all kinds of practices, not only from his 
i own but that of many other chemists engaged in the 
manufacture of sulphuric acid. On the question of the 
possible analytical error in the absorption of oxygen 
which was suggested by Dr. Lunge, when they were 
(loaliiig with gases of such ext reme dilution, it was obvious 
any of the many possible errors in technical gas analysis 
might happen and would then affect the ratio. If after 
a l)uriier gas was taken away thnmgh various channels, 
air was allowed to enter, that was to say, if there was a 
mixture of burner gas and false air. or if a dilute gas 
was taken <>ff directly from roasting pyrites, the same 
high ratio was found in each case. 


'rHE HEAT TEST OF EXPLOSIVES. 

BY A. C. XGlflRTON. 

It is satisfactory to find that interest has been taken 
in the paper on the heat t-est published in this Journal, 
1913, 331, Robertson and Smart having oritioised several 
of the deductions therein (see this J., 1013, 967). 
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Th« rfBults of wrtain oxixTimonts, dofMJribed in the 
fore-rnenlionod j>a|)er, were only cxplioablo, in the opinion 
of the writer, by oonBiderinR that an explosive oan attain 
a state of equilibrium within a closed heat test tubt‘. In 
fact, it was suggested that the dissooiation pressure of the 
explosive compound was measurable, and would act as a 
good guide to its stability. Such a statement has been 
oonsidered untenable, Iwoause di'oomposition of an ex- 
plosive oan proceed to completion — it is not a reversible 
process. 

Explosives to which the heat test is applicable, on 
heating at a constant temperature for a long time, gradually 
deteriorate and eventually decompose ; in fact on heating 
they are all liable to ignite of their tjwn accord. This 
could not be so if the products of d('com|) 08 ition were in 
equilibrium with the explosive ; in<leerl the products of 
decompejsil ion tend to ae(jelerate the rate of decomposition. 
What then is the evidence for the assertion made in the 
author’s last papiT ? 

If. was found that the heat test time was little altered 
by the presence of two test papers, or even two drops, 
although calculation from the formula derived fr<jm ^e 
asHumpthm of a regular rate of increase of the concentra- 
tion of the nitrogen peroxide and its removal by absorption 
in the drop or })aj)er, would require that the heat test time 
should be considerably greater ; the continuous tests 
show that for (juite a long |M‘riod the heat test (iiiu's 
remain j)ractically (ionstant. 

These twr> facts apyx^ar otdy tfi Ik; exydicable on the 
hypothesis that ecjuilihrium establishes itself within the 
t u1k\ Kor how otlierwisi' would the residts of a eonlimious 
test not giv«‘ decreasing times, or tlie prestmeo of two 
drops instead of a single one not oauso an increase in the 
time of tlie first tost ? 

It will Iw? well tf» (jonsider other p«»ssibl<' reasons. Firstly 
the concentration of “reacting ’’ gas may be greater than 


toBted ftt long inufrvals, after the (tame period of time 
has elapsed from the oommonoement, nearly the same heat 
tost times are obtained. There remains br. Robertson’s 
suggestion that during a continuous test the nitrogen 
peroxide is reduced to nitrogen, this action increasing as 
time y?ot»B on much in the same proportion as the nitrogen 
l»roxido is evolved. If this were so. two tubt^s trotted 
similarly and heated for a oertain time, should contain 
the same amount of nitrogen })eroxide ; ^ they were then 
tested the one with one drop or paper and the other wit h 
two, the results should be very different ; they are, how- 
ever, nearly the same. There is also diredt evidence that 
this is not a plausible explanation, as will bo shown later : 
indeed, from the results of the Will test it would Iw exceed- 
ingly unlikely that the reduction would be sufficient to 
account for the constant heat test results, especially as 
the U^mpt^rature at which a heat test is carriea out is sti 
much lower than fliat for the Will test. 

Smart has pointed out that oxygen, nitrous and nitric 
acids, nitrogen trioxido and peroxide, and nitric oxide are 
all reacting gast^s so far as the heat test is ounoerned : if 
constant continuous tost results wore only obtained for 
the potassium iodide pa|)er, it would ho easy to under- 
stand, for the reaction on the paper is an oxidising action 
and that on the drop is due to nitrous acid. It app<mrH 
conceivable that the nitric oxide found by reduction of 
nitrogen peroxide might act as a carrier of oxygon, being 
alternately redutJed and oxidised, and this might account 
for the constant results ; but as the nitrogen peroxide 
incroa.sed, one would exjXH^t the nitric oxide to increase, 
and the test times to decrease. It (bsjs not wx’ra that such 
considerations throw any light on the matter. 

As none of thesJ* explanations suffices to explain the 
ex|H*rimental results which had been obtained, it was 
thought, advisable to confirin them, and the following 
table gives the results of some of the further experiments. 


’rABLK I. 

(ttnuolUm “ ConfHtioni'd.'* 


Kl paiKir. 70‘'C. 


1. 2. 3. 

Hinglp pnjxr 'J'mo ' SIiirIc imis^rs 

J(V interval. interval, 30' interval. 
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4' 

ar 

4' 

.S' 
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6' 
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22 r 
8 ' 
4r 
74' 

H' 

8 ' 

0' 

.fi' 

104' 

, 

15' 

16' 


34' 

U’ 

3' 

3' 

4' 


Naphthylamine drop. 76“ C. 


Time. 

' 1. 

Drojie exyiOBed 
siiccesHivcJy. 

2, 

I'wo drops (in 
cases marked*). 

8. 

Single drops 
30' Interval. 

'rime. 


, 23' 

24' 

24' 


30' 

10' 

10' 




91' 

10' 

84 

60' 

(M)' 

84' 

104'* 



ol' 

91' 



90' 

104' 

11' 

81' 

00' 


14' 



i20' 

18' 

17'* ; 

16' I 

140' 


17' 





27' 

31' 

21' 

200' 

180' 

; 1 


i 


210' 



{ 


240' 

i I 

1 

1 

1 


270' ^ 

1 1 

! 1 

1 

! 

1 

i 



expected and t.he absorption by the drops or jiajxT less ; 
an upper limit for the value Tc=K for the drops and 
papers was found (for the drops K™166 X 10~®), but 
even this is not gn^at enough to account for the similar 
results obtained when two drops arc exposed ; the value 
for the absorption by the paysTs was oonfirraed, and that 
for the drops was found to 1 h> nearly four limes as great. 
This, then, will not account for the facts. Secondly, 
during a continuous test the drops or jiapers may absorb 
the reacting gases as fast as they were formed, or leakage 
ind dilution of the atmosphere within the tube may 
occur when the drops are changed ; this, however, is also 
disproved, because, if a continuous test is run alongside 
a similar sample which is kept in a closed tube and only 


Thus after two hours in the case of the paper indicator, 
When 14 yrnpers have been exyxMed, heat test time is .. 8'^ 

4 !! ,V M V, M 8^ 

while with the drops after IJ hours 

When 8 drops have been exposed, heat test time is .. 11'^ 


It has been shown in the other papers that the prc'senco 
of two papers or two drops during the first test should 
alter the time of the test considerably ; but in fact, experi- 
ments show that the time of the first test does not alter. 

On the other hand, a simple oaloulation shows that if 
the rate of evolution of nitrogen peroxide is about 1*0 X 
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lO'* mgrni. NO, per minute per o.o., the amount of 
nitroMu peroxide in a heat test tube after two hours should 
bo a^ut 16 X 10"* mgrm., a number which would 
give a very quick heat test time, and wliich would not be 
affected appreciably by the exposure of several papers 
within the tube. 

If the amount remained about 6 x 10"* mgrm., as the 
continuous tests seem to show, the difference in tests on 
exposing different numbers of lepers should be about that 
observed ; one can quite realise that the approximate 
equilibrium would hardly establish itwdf quickly enough 
to prevent thirf' effect being obw'rvcd. The drops absorb 
much more nitrogen jwroxido in e<jlouring up to tint, 
and if it were not that resulfs after the exposure of veiy 
few drops are not greatly different from those whore fnany 
drops have been exposed during the eontinuoiis tests, 
it would IS' |K)SsibI<^ to explain the constant results ob- 
tained by absorption in the drop, but that possibility 
is excluded. 

One jwint to bo noticed is that the heat test rises after 
a certain time, and that tliis rise occurs sooner, the greater 
the number of drops or papers introduced. The sug^stion 
of Smart, that at the oommencenK-nt of the continuous 
test the nitrogen wroxide is reduced by hucign substance, 
more nitrous acid l3eing thereby obtained, might possibly 
explain this fact. ; but it is more probable the result of a 
slower rate of evolution of nitrogen j)eroxide after the 
explosive has been heated some time. 

Other experiments were made which confirmed the above 
results. One (experiment was carried out with a sample 
of dry gunofitton at TO” C. for 36 hours (using a drop of 
a-iia|)hlliylamine as indicator). The drops were exposed 
at intervals of an hour. The test times obtained were 
practically constant, and no gradual increase in concen- 
tration in nitrogen peroxide was d<'tcotablc. 

Those results confirm those desierib'd in another paper, 
and show that the reacting gases do not increase regularly 
as time goes on, but that their concentration remains 
practically constant. Excluding the idea that reduction 
to NO and nitrogen might account for these constant 
results, it does not seem [lossiblo to explain them other- 
wise than by assuming that the explosive is Iwhaving like 
an ordinary dissociable siibstanco in an enclosed sjiace. 

How, then, can the t.wo views be brought into line, and 
how docs an explosive India ve when kept at a temperature 
about 70 to 80" (J. ? 

The explosive, if it were an ordinary substance at a 
constant tempiirature {c.g., copfK'r nitroxyl), would got 
into equilibrium with the iirodiints of deoomjHisitiun. 
There is little doubt tliat this is tlu^ main condition of 
affairs; at the same time, in order to account fur the 
instability of an oxnlosive and its lialiility to di compose 
rapidly, there must lie a second process going on. Certain 
few molecules (especially in the case of explosives of non- 
homogonoous structure) are decomposed more completely 
than tho8(( which are merely dissociating, and these are 
decomposed irreversibly with evolution of considerable 
heat ; at certain centres, tlien, within the explosive this 
action begins and may spread rapidly and cause sponta- 
neous ignition. The two actions may be looked on as 
separate ; and the results of heating an explosive, as in a 
continuous test, are those of tlu' two supjwsed actions. 
When the explosive is first h(‘ated. the explosive may be 
8om(‘wluit more disturln'd than after a considerable heating. 
The explosivi' would show sudden increases in the con- 
centration of the “reacting” gases; but no marked in- 
oroaso should occur until the explosive has practically 
reached a e^mdition in which it is likely to explode. These 
remarks are home out by tlie results of continuous tests. 

Leakage or absorption by the reagent have been shown 
not to account for the approximately cori.stant results of a 
continuous test. As it is not apparently imjKissible to 
prove satisfactorily by means of oxjKTimcnts, such as have 
been described, whether or not reduction of nitrogen 
peroxide is sufficient to account for the constant results 
obtained in continuous tests, another method has been 
devised for this purpose. The method is based on 
Ramsay's apparatus for measuring small quantities of 
gases. 


The gas burette, A, ends in a fine capillary tube, B. 
The side tubes communicate through taps with a bulb 
containing potash, C, a tube of phosphorus with a mer- 
oury inlet, 1), and a tube, F, containing the guncotton which 
can bo heated at a oonstant temperature. The upright 
tube communicating with the mercury reservoir can be 
closed by a tap so that the mercury can be shut off from 
the inside space. The bulb, E, contains pwe oxygen, 
llie guncotton in F is heated for some defmite time in 
pure oxygon, and in the meantime the burette, etc., are 
completely evacuated. The tap to the burette is then 
opened so that the gas passes ohiefly into A (the bulb, F, 
being small) ; after closing this tap, that to I) is opened 
and the oxygen burnt up by the phosphonis, and the 
oxides of nitrogen are decomposed giving nitrogen. The 
r(‘sult would b(^ a mixture of CO,, CO, hydrogen, and 
nitrogen. 



phosphorus tube, the nitrogen and COj remaining pass 
into the burette on opening the tap thci’eto. The CO, 
can bo cooled out by a cup of liquid air over the capillary 
tube and the residue examined by passing the electric 
discharge through, by connecting to the mercury reservoir 
and the small platinum wire at the top of the capillary 
tube. Its volume can also bo measured in the capillary 
tub(*. 

After two hours’ heating, if the rate of evolution of N, 
NO, and NO, from the explosive is oonstant, the volume 
of nitrogen obtained shomd be greater than two cubic 
millimetres for an ordinary guncotton according to the 
calculation from the formula giving the rate of evolution 
of nitrogen peroxides. It is possible, however, to detect 
a very much smaller quantity of nitrogen by this method. 
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EGERTON— THE HEAT TEST OF EXPLOSIVES, 


The results of preliminary experiments have shown that 
a very much smaller quantity (about Acubio mm.) than 
this is obtained and that this quantity does not seem to 
in(;rea 8 e on wolonged heating for several hours. In 
fact the results so far obtained support the contention 
that the explosive substance behaves, in part, like an 
ordinary dissociable substance. 

The method is somewhat difficult to work, but if it can 
ho perfected it should be valuable as an absolilto method 
of measuring tho stability of an explosive by the analysis 
of the gases evolved on heating for different ])eriods of time 
at diff(‘ront temperatures. 

Another exwriinent was made, in which tho bulb, E, 
was Idled with pure (IJOj, instead of oxygen : tho gun- 
(^otton being heated in an atmosphere of COj, as in the 
Will tost. The gas is then passed into the burette, the 
CO, and NOj absorbed in the potash bulb, C, and tho j 
hydrogen got rid of by washing out with oxygen and j 
sparking as before. If the nitrogen oxides had been | 
rt'duoed by the guncotton the nitrogen (or nitric oxide j 
whi(;h would give nitrogen after tliis process) should In* i 
det« (!(a]»le ; but the result obtained was quite negligible j 
•■veil after 4 hours’ heating. Those experiments seem to i 
prove tliat for several hours, with temperatures as low | 
as 80 ^ 0 ., a normal nitro-ooinjwund explosive does not 
(U*eonij)o.se l,o any great ext-ont but behaves like a dis* 
soeiii)»le substanoe, which gets its equilibrium with the 
])rodiict8 of dissooiation. jliis process, however, is not 
alone taking place, but there is also the tendency to 
d(‘eoMipos<' irreversibly, w'hiuh tendency is increased by 
iis(' 01 ehange of tem|X}rature, by the presence of impuri* 
ties or by tlie production of acids. At tho teinix»rature 
of (lie "Will test, whf^ro even tho nitrogen iwroxide is itself 
]>iirtially dt'composed owing to the hign temperature, 
the latter proei'ss is much more prominent. The two 
processes are ind<‘|jcndont ; tlw? apparent equilibrium is 
only an approximately (lonstant state of affairs. Otlu^r 
])nmts in the last jiaper have been called to notice, but these 
do not require so much discussion. 

77ic renriion on the hidicalorft . — In the above remarks^ 
tlie (‘xpression “reacting gases ” has been used, because it 
was immaterial to tho argument what gas was in equili- 
brium with tho explosive. But when int<*rproting the 
dilT('renc(‘H shimn by tho test paper (which is coloured 
)»y oxidation) and tho drop (which detects only nitrous 
acid), it is important to take these differences into aeoount, 
'rids dilTejenee was recognised, and it was considered to 
be an argument in favour of a “ nitrous acid detectmg ” | 
reagent, over tlie ordinary heat test })apr, as with the 
former it. becomes ]>ossibie to interpret tho results in a 
reliable manner. At tho same time, Kmart quite rightly 
]>oiuts out that the starch iodide paper by reason of tho 
back reaction (2 KOH -f = KI + KOI -f lIjO) gives 
a groat range between good and bad, and an apparently 
greater sensitiveness, 

Sclation bettveen c/tnr.entration {G) andtime{T ). — ^Tnthe 
determination of the value of K (when TC ~ K) the higher 
value obtained by the writer can hardly be due to depletion 
owing to the size of tho vessel. One drop introduced 
into an atmosphere containing 0*017 m^rm. of nitrogen 
)eroxide would hardly deplete it sufficiently to account ! 
or the different value of K obtained, for oiu; drop absorbs > 
only 4 X Ur* mgrm. of N 2 O 4 , but for times of 60' or 1 
longer, no doubt the effect is appreciable. Local depletion ' 
of NOj in the neighbourhood of the drop might have 
accounted for the difference, but it was found that stirring 
the gas during the absorption by the drop made little 
difference to tho time. However tho results were not 
satisfactory and the errors were no doubt due to condensa- 
tion on the side of tho vessel ; this effect appeared to be 
more prominent than that of absorption by alkalinity 
of the glass, as a silica globe gave much tho same results. 

The other method employed was the measurement of 
tho vapour pressure of nitrogen jMroxide. The vapour 
pressure of nitrogen peroxide at 9(P is about 0*000 m.m.. 
^ time of oolouring of a drop in an atmosphere exhausted 
with N0| from nitrogen peroxidf at this temperature is ll\ 


The value for TCe=K would consequently be mbout 
140 X 10“«; measurements at other temperatures below 
80®, agree ^proximately with this value for K, which is 
not very different from that obtained by the other method. 

Heat tests on guncotton. — A long series of experiments, 
which will bo published in full, have all led to tho idea that 
nitric acid, or at any rate H ions, formed in the moisture 
in tho guncotton has an accelerating influence on the 
decomposition, and that as tho water is removed, the rate 
of evolution of gases becomes slower. It does not seem 
possible to explain otherwise the results of continuous 
tests, teats done after drying or evacuation, and tests done 
in the presence of otln*r substances. The evolution of 
moisture follows a similar curve to the ovolutioh of other 
gases. In looking througli all the evidence for the view 
which has been hold about the nitric acid, there dws 
not appear t o bo any better hypothesis, for it fits in well with 
all the facts. 

Continuous tests. — The suggestion made by Smart about 
tho curious difference in the b(»haviour of iodide paper 
and of the a-naphthylamine drop at the begmnuig of 
oontinuoiiB tests on cordite offers a jxissiblo explanation ; 
but owing to change of temperature, the rate of evolution 
of ga«‘8 is probably greater at first, when the unstable 
portions of tho substanoe are broken up ; the drop which 
absorbs more, may therefore dei>lele the atmosphere 
of gases too quickly and give rise to the anomalous maxi- 
mum in tho curve obtained with tho drop reagent. This 
seems to tho writer a more probable explanation, but 
further work would bo needed to clear up this point. 

Absorption of NO^ by guncotton. — ^Tho writer jiointed 
out that there Boomed to be contradiction in the results 
of oxjieriments with guncotton and nitroglycerin respec- 
tively wliich had b< 3 cn doscrilKHl by Robertson and Smart. 
The contradiction is duo, in Smart’s opinion, to the physical 
difference of the guncotton and the nitroglycerin commm- 
uted on silica fibri's. No doubt this physical difference 
exists, but it should tend to give an effect in the opposite 
direction. In tho writer’s opinion, tho contradiction is 
due rather to the fact that the nitrogen peroxide is ab- 
sorbed differently in the two cases ; in the guncotton it is 
abaorlied cliiofly, not wholly, by tho moisture in the gun- 
cotton, and in the nitroglycerin it is dissolved in that 
substance itself. Therein is the physical difltjrence. 

There is no doubt, however, that physical difference 
in tho nature of explosives is a very important matter from 
the practical point of view. A single lieat tost, for this 
reason, often gives an unreliable result ; a continuous test, 
on tho other hand, might overcome such difficulties. 

The practical use of the heal test. — In tho discusBion of 
these details, the main problem must not be lost sight of, 
that is, 80 to improve the heat test that it may become a 
thoroughly reliable stability test. 

The vagaries of tho test are due to differences in the 
moisture content of the explosives, tho presence of forcim 
substances (like acetone), the physical condition of the 
explosive and the unreliability of the reaction on the starch 
iodide paper. None of these would matter, if the differ- 
oiises caused by each effect could bo ascertained. It is tho 
writer’s opinion that the suggestion made in the last paper 
would attain this object, namely that a continuous test on 
the sample of the explosive should bo carried out along- 
side that on a standard sample, and a comparison made 
of tho results obtained. Tho continuous tests need not 
last more than 2 or 3 hours, and tests need only bo made 
every ^ hour. It is suggested, also, that the t^ts should 
be done with a nitrous acid indicator in tho drop form, as 
well as with the iodide indicator on paper : in this way a 
reliable knowledge of the stability of the explosive oomd 
bo established, for the effect of the various disturbing 
factors ooidd be ascertained. 

The values of the first test are important, because if it is 
short the explosive contains oxides of nitrogen from 
previous decomposition, or it shows its instability owing to 
ihid change of temperature to which it has been submitted ; 
subsequent tests should make it poeeible to dietinguiih 
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betwoon these two sources. A sinjjle Abel heat tost is 
doubtless a valuable indication of t-ho stability of the 
explosive, and it has the advantage of Ix'ing carried out 
under conditions very similar t(t tluise to which the ex- 
plosive is normally exjK)H<id, and it is easy t(* carry out ; 
its unreliability however, owing to various influences, is 
its chief drawback. The writer hop(‘s that this drawback 
will bo removed by his suggestion. 

Discitskiox. 

Dr. R, Robkethon understood Mr. Egorton to hold that 
while at s«mie higher temiMO’ature (say at that of the Will 
tost) the dominant action was that of doeoriijiosition, it 
WHS |X)ssibIo at the lower tem}K*raturo of 80" C. for an 
equilibrium to Isi ^et up bf)tw(!en the explosive and it.s 
products of dccom]H>silion. Apart fn)m the known 
eatalytie elTect f»f these on the ex|)losive heated under dry 
eonditions, it might 1)0 reealh'd that even down to a 
tem})eratiire of 40" Vieille had found guncotton to 
dcconi]s)S(' in a continuous and nigular manner (M6ni. 
Poudros et Sal])6tres, 15). He gathered that in tho 
apparatus illustrated mi th<f board, les.s nitrogen had boon 
obtaine<l than might have Isien expected. That might 
possibly Isi due to alworptifm of nitric ]K!roxide by traces 
of liquid wat<u' in the small sjiaee in whieh the })rodiiets 
of de(U)mfKwiti(»n wore evolved, for lie had found in ex|x)ri- 
inents on the decomposition of guncotton in varuo 
(•!. Chern. Soe., 91, 772) that this space must always bo 
sufticiently large to previfiit the deposition of liquid water, 
proceeding either from decoin p<».sit ion of Hie guncotton 
or constitutionally combined, or possibly oxides of 
jiliosphoriis may have absorlxid some of the oxides of 
nitrogen. In contact with heated guncotton the oxides 
of nitrogen were reduced to nit r<»gen, and the more readily 
the greater the opyiort unity for reai-tion IsstwiHm them 
and the healed explosive. 'Phis reduction, noticeable in 
the Will te.st, w'lu're tho yiroduets were carried off in a 
stream of CO^, Ix'came much more yironounced in a closed 
space, and might, have mori! bearing on the results obtained 
in the eontimiouK test with gimccitton, than the eoiieoption 
of an equilibrium in an instance where the y^rodiiets were 
found to exorcise a catalytic influence on ilecomposition 
and whore Hie decomfiosition had been followed down to 
a fairly low temperature. 

Mr. W. Maoxab said that up to a point tho heat test was 
an extremely useful means of testing explosives, but when 
it/ was pushed too far and a.sked to do f < m) much, he thought 
one got into an unknown land. On the other hand, work 
like. that, of Mr. Egertoji and Dr. liolsTtson was all to t-lie 
g«KKl, and ultimately they would get a clear idea (d what 
the heat tost could ilo. 

Mr. Eoerton in rojily said that, with regard to Dr. 
Robertson’s remarks as to the Will tost, he thought those 
results wore not very different in a way from what he 
(Mr. Egerton) had got. Will in his oxixiriments had 
mentioned the other irrevorsihlo effect, and as Dr. Robert, 
son had said those extxu'iiuonts lasted several yo&rti. Ho 
had noticed especially with ooidites that the results of bis 
oontinuouM tests remained constant for a time and then 
dropped, then remained oonstant a bit and dropped. Ho, 
the speaker, had jiever gone on for more than 36 hpurs 
even with gimootton ; but if one went on long enough he 
had no doubt tho same effect would bo observed with gun- 
cotton. Tho apparatus he had shown was evacuated 
with a pump. The guncotton was admitted and tho pump 
had a yihosphorus ysmtoxide tulx* in ismnoction with it so 
that Hie guncottcui was fairly dry. After long heating the 
gmicoiton gave off tho Mater of constitution; hut ho had 
not seen a sutlu’ient ijuantity in 1 lie tiilx' so he did not think 
nitrmis acid could account for these results. On the other 
hand, he <'ritici.sed the ajqwvratu.s himself and he could 
imjirove it for the puiftose, ’fhe inereury was hound to 
get left in the burette to a siuall extent, and of course tho 
iiierem y would alworb tlu' nitrogen oxide at once. Besides 
that, there was a small amount of grease in the taps which 
would take some nitrogen oxide, hut ho did not think that 
rould account for it all disapyiearing. Finally, he thanked 
Sir William Ramsav for allowing him to use the apparatus, 
which was one of Sir William’s masterpieces. 
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ME. JULIUS IltlBNER IN THE UHAIR. 


THE ACTION OF S’l’KONCJ NITRIC ACID ON COTTON 
(CELLULOSE.* 

BY EDMUND KNECIIT AND ADOl.F LirSCHITZ. 

The remarkable action of strong nitric acid (<i8 per cent.) 
on cellulose apjiearsjo have been first noticid by Fruncis 
(Chrmi. Soe. 'Trans. 1885, 183), who proposed to utilise 
this action for tho toughening of filter papers intended 
for use* in filtering under diminished pressure. In 1893, 
Horace Koi'chlin point/cd out that cotton on being st(*eyK>d 
in strong nitric acid did not undergo any diminution 
in strength, hut that it acquiri’d an affinity for basic 
colours (rhodamine). He also found that after washing the 
filire retained a certain amount of fixed nitr ogen. In 1896, 
one of the yiresi'iit authors showed (Soe. Dyiusund Col., 12, 
89) that when bleached cotton is treated with nitiic acid 
of 82° 'J’w. it contracts considerably, becomes much 
stronger and evinces a greatly increased affinity for 
direct cotton colours ; no increase in its affinity for 
methylene blue c^uld, however, bf* observed. On the 
other hand it was noticorl that, the treated cotton showed 
a marked affinity for some a<'id colours {e.g.. Brilliant 
Scarlet 2 K. Berlin). It M'as further shown in 1904 
by the same author (Bcr., 87, 549) that the* mercerising 
action of nitric acid on cotton only began at ordinary 
tcmjicraturcR at 70° Tw. and fhat the most suitable 
strength C)f the acid for Hu' puipose was 83" ’IV. Acid 
of 02", 42°, and 22° Tw. was found to exert a tciidiu'ing 
acl ion on the fibre. These result s wcni partly corroboratcrl 
by the researches of HiihiKT and Rope (this Journal, 
IW4, 28, 400), who sliowed that tlu* amount of benzo- 
purpurin taken up by cotton which had lK‘(‘n tn'ated 
with acid of 65° I’w. was very small as comjiari‘d with 
that tak(*n up by cotton which liad been treated with 
acid of 83° Tw. 

It was furtlK'r shown by one of thi^ ]>rcscnt authors 
(l.c.) that tli(‘ mercerising ai-tion was prcccdi'd or accom* 
jianicd by the format, ion of a labile ccllnlos(‘ nitrate 
which approximatof] to the completion (V,nj,) 0 ;;,HN 03 
and which was instantly decomposed by contact with 
water into nitric acid and cellulose, sliowiiig in this rcs|M*et 
an analogous ladiaviour to Hu' phenanthrcncquiiiono 
nitrate of Kchrmann and Mattisson (Ber., 1902, 85, 343). 

It has been shown by Vicillo (Compt, nmd., 1882, 95, 
132) and by Haussermann (Z. gcs. Schioes- u. Sprengst.- 
WcBcn, 1008, 8, 121) that by the action of nitric acid of 
sp. gr. 1 >52 on celluJofle, actual nitration takes place, with 
the formation of a nitrate containing as much as 12>65 
per cent, of nitrogen, i.e., an amount approximating to that 
of a fully nitrated product (guncotton). 

According to C. Hoitsema (Z. angow. Chem., 1698, 173) 
it is not possible to obtain a more highly nitrated product 
than that corresponding to the formula C,jH- 404 (N 0 ,)p, 
which demands 14>14 per cent, of nitrogen. 

According to H.^Koeohlin, cotton tnmtcd with ordinary 
concentrated ^nitric ^acid forms a rrlhilofc dinitrate, and 
this was corroborated by'Knccht (l.c.). Jt has however, 
since been asoertainod i/hat. the amount of fixed nitric 
acid in the treated cotton is considerably less than that 
demanded by a dinitrooellnlose. The former conclusions 
of one of the authors were based mainly on the results 
of'nitrogcn estimations by the Dumas m^‘thod, and it is 
probable that the copper spiral employed was not^long 
enough, for subsequent exjierimcnts showed that it is 
ncocssary, in the estimation of nitrogen in nitroei'lluloscs. 


• Excerpt, from the rllssertatlon of A. Llpichtti!, presented for 
the desree of Doctor of Technics! Sciences at the Federal Technical 
High School. Zurich. 
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to uHe a spiral at least three times as long as in ordinary 
nitrogen estimations, in order to avoid the formation of 
NO. In all the new experiments, the estimation of the 
nitrogen was made in the Lunge nitrometer. 

In any ease the action of strong nitrio acid on cotton 
cellulose is found to take place in two stages. The first 
and almost instantaneous reaction probably consists in 
the formation of the labile nitrate. The secondary 
reaction, which is comparatively slow, consists in the 
formation of stable nitrates, the nitrogen content of 
which increases up to a certain maximum and then, by 
continued contact with the acid, decreases down to a 
negligible quantity. In this connection it should be 
mentioned that Chardonnet proposed the use of nitric 
acid of sp. gr. 1*32 for the denitration of artificial silk 
((h^m. Pats. Nos. 46, 125, 1888, and 56,655, 1890). 

The extent of the action of nitric acid on cellulose 
dcjKiiids upon three factors, viz., concentration of the 
acid, time, and temperature. If the concentration is 
kept constant, it is found that by inorc'asing the temi»erature 
the time required to produce a given result is shortened. 
J'hus, whereas in using an ae,i<l of 83" Tw. the maximum 
of firmly combined nitric acid was obtained after tbrt‘c 
hours’ steeping at a temperature of 31" C., the raising of 
the temperature in another experiment to 61° lesulted 
in the expulsion pf the whole of the nitrogen and the 
formation of oxycellulose. The properties of this beta 
oxycellulost^ are described below. 

One of the most characteristic properties of cotton that 
has uiidorgone treatment with strong nitric acid is its 
increased affinity for all classes of colouring matters. 
Of thc'se, methylene blue forms a remarkable exception, 
and it is for this reason that one of the authors did not 
find himself in agreement witli H. Kocchlin, who app<*ars 
to have used rhodamino as a typical basic dyi'stuff. 
In many cases, e.g. the direct cotton colours, the mereerising 
action of the nitric acid is sufficient to account for the 
increase in the affinity for dyestuffs. In tlie ease of the 
iMisic colours, the presence in the fibi(‘ substance of the 
stable nitrate may account for this piopei*ty, while in other 
cases again (e,(j. certain vat dyes and sulphidt; colours) 
the oxidising action of the combined nitric acid on the 
reduced dyestuff is at least a contributory cause to the 
incieasod affinity of the fibre for such dyestuffs. Only 
in the case of acid dyes, such as napht-hol yellow, hav(* 
we Ijcen unable to afford any satisfactory exjfianation 
from the chemical point of view as to why th(‘rc should be 
increased affinity of the mercerised and nitrated cotton. 

In connection with the behaviour of mercerised cotton in 
dyeing a point arises which has neviT yet received a satis- 
factory explanation. It is well known that cotton 
mercerised with caustic soda shows an increased affinity 
for most colouring matters, and Justin-Miillor (Z. Farben- 
Ind., 1904, 8, 251 ), as well as Dreaper (Chera. News, 1904, 
90, 179), have sought to explain this by the assumption 
that the twelled fibre substance approaches the colloidal 
condition. 1! this were the only cause for the increased 
affinity shown by mercerised cotton for direct colours, 
meroerisatiou with oaustio soda should give a fibre 
with a much greater affinity for these colours than 
mercerising with nitrio acid, for the contraction, increase 
in strength and increase in weight of the air-dried material* 
are much greater in the case of the former reagent. 
Experience has shown however that exactly the opposite 
is the case (see also J. Soc. Dyers and Col., 1908, 69) and 
some other explanation will consequently have to bo found 
for the increased affinity of mercerised cotton for such 
colouring matters. 

In connection with the marked affinity shown by 
Chardonnet silk for basic colours, it is still a moot point 
as to what this is due to. It might l)e caused by th»» 
prt^senco in the fibre substance of small (juantities of 
combined nitric or sulphuric acid. On the other hand, 
Haussermann (Z. ges. Schiess- u. Sprengst.-Wesen, 1906, 
1, 39, 305), maintains that on denitrating the nitrate 
obtained from cellulose and nitric^ acid of 1*47 sp. gr., the 
aoid-oellulose of Bumoke and Wolffenstein is formed. 
Denitrated collodion silk would therefore appear to be of 
the nature of an aoid-oellnlose, and this would at least 
in part account for Hs affinity for basic colours. 


Experimental, 

The substance used in the following experiments was a 
well-bleached two.fold cotton yarn containing only 
0-073 per cent, of ash. Mr. C. F. Cross kindly determined 
the alpha-cellulose in a sample of the mi^ierial and found 
this to bo 96*6 per cent. The nitrio acid employed in all 
oases was of 83° Tw. strength (sp. gi’., 1-415) and the pro- 
portion of aoid to cotton taken was 100 c.c. of acid to 
about 6-5 grms. of cotton. After steeping for the i-equired 
length of time iu the acid, the cotton was taken out, well 
washed in rumiing water until free from acid and was then 
further examined. 

The influence of time was tried at two different 
temperatures, and the Tosulis are given in the following 
tables : — 


Table L 


Showing the amount of nitric acid (exim'ssod in terms 
of nitrogen) which c«)mbines with cotton eellulose at “5" C, 


No. of 
exp. 

Time. 

y- ■ 

l*er (-ent, N 

No. of 
exp. 

! 

1 Time. 

Per eetit. 


1 miu. 

1 0-0 

i 7 

1 i lirs. 


•> 


(HKir> 

H 1 

‘J , 

0-NK 

H 

12 

, f>'(K)7 

0 

21 

0*244 

4 

20 ,, 

o-oia 

. 10 

3 

0*314 

5 

30 „ 

1 0*042 

11 

4 ,, 

0*410 

6 

J hr. 

0*084 

1 

1 




M’able 11. 




Showing the amount of nitru! acid (expressed in l*^*'**^* 
of nit rogeii) which combines with cellulose at 16" 17’C. 


No. of 
exp. 

Time. 

Per^cent. N 

No. •»! 
exp. 

Time. 

Per cent. N 

1’ 

80 Her. 

0*0 

13 

12 lire. 

2*63 


5 mill. 

0*03 

14 

to ,, 

2*8r> 

3' 


0*10 

lf> 

24 

2-94 

4 

,, 

30 „ 

0*31 

1« 

32 ,, 

.3*05 


4r» 

0*48 

17 

4 jlays 

2*34 

A 

1 hr. 

0*67 

18 

7 .. 

0*63 

7 

1| „ 

MO 

19 

14 

0*543 

8 


1*40 

20 

1 mouth 

0*13 

0 

•3 

1-90 

21 

2 

0*071 

10 

4 „ 

2*26 

22 

3 

0*033 

11 

ft ,, 

2*81 

23 

,, 1 

0*046 

12 

0 M 

2-90 

24 


0*035 


... 

— 

— 




j The results are also shown in the curves in Figs. 1 and 2, 
' The main line A in Fig. 1 shows the results obtained at 
I the ordinary temfwrature, while the dotted line B shows 
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those obtained at -6° C. Fig. 2 gives a graphic repre- 
sentation of curve A in Fig. 1, in which a day is taken as 
unit of time. 
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The formation of oxyoellulose which bo^ns at the 
Bame time as the decomposition of the nitrate (denitration) 
must be accompanied by a corresponding formation of 
nitrous acid. This was tested for by means of the Griess- 
IlloBvay-Lui^e reagent (sulphanilic acid and alpha* 
naphthylamine^, dissolved in acetic acid). After 30 hrs. 
no trace of nitrous acid could bo found, but after 36 hrs. 
it was found to be present, while after 4 days the amount 
found was 0 04 grm. (the weight of cotton u»?ed in this 
experiment was 11 grms.). Substances other than 
oxyocllulose ai-e however simultancdusly formed, and 
these ar<^ evidently soluble in water, for there is a loss 
after 7 days’ sleeping, of 35 jier cent, in the weight of the 
cotton immeiscd. 



Dtimlion of nciiou in days. 
Fio. 2. 


The influence of temperature in the nitrating prooesH is 
as that of time and is shown in the following 
tables, of which Table III. gives the amounts of nitric 
acid (expressi’d in terms of nitrog(‘n) taken up at diff»‘rent 
temperatui'cs during an immersion of 20 seconds’ duration. 

Tabt.k III. 
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formation of oxycellulose commences. The first indication 
of the presence of nitrous acid was obtained after 2 hrs. 
30 mins, immersion. In its appearance the fibre had 
however lost the characteristics of mercerised cotton 
and had lost much in tensile strength. At 44®, the 
presence of nitrous acid was evident after 80 mins, 
immersion and after 2 hrs. 30 mins, the nitric acid showed 
a yellowish colouration, while the cotton was disintegrated 
into small fibres. At 61® the formation of oxyceDulose 
was indicated by the appearance after 1 hr. 30 mins, of 
brown fumes and the, resulting oxycellulose, which con- 
stituted not more than one-fifth by weight of the original 
cotton showed the same propt'rtics as the product obtained 
by the action of nitric acid after two months’ steeping 
at the ordinary temperature. 


No. of o\p. 


Triup. 


J>nr cent. N, 


1 

2 

3 

4 

5 


«>r,. 


I 


.13 

jm 

45 

00 


0-0 

0-0.5 

O-ll 

0-18 

(^•70 


Table IV. 

Showing the amounts of nitric acid taken up at different 
temjHTature.s after an immersion of 5 minutes’ duration. 


No, of 
exp. 

Temp. 

Per (Tilt. N' 

No. of 
exp. 

1 

Ja’C. ' 


! ^ 

2 

24 j 

i 0-10 

6 

3 

27 

1 0-19 


4 

33 1 

0-32 



Temp. 

Per ceat. N. 

1 

4.5'H'. 

1 0-39 

(10 

I 1-73 


Table V. 


Showing the amounts of nitrie acid taken up a< different 
temperatures after an irameLsion (d 3 hours’ duration. 


No. of exp. j 

'I'cmp. 

1 

0-7 

2 

4-5 

3 

1.5 

4 

19 

,5 

2(» 

ft 

31 

7 

34 

H 

44 

9 

52 

10 

61 


Per i-ent. N. 


0- 09 
0*48 

1- 90 

2- 24 
2-30 
2-.57 
2-38 
1-48 
0-82 
0-0 


The results arc shown graphically in Fig. 3. 

In relation to the results shown in Table V. it is 
interesting to note that the higheat percentage of combined 
mtno acia ia obtained at 31® g., amltbat at thii point the 


Physical properties of the treated cotton. 

It has already l>een shown by one of the authors that 
cotton yam after being steeped in nitric acid of 83° Tw. 
shrinks some 13 per cent. As in the case of caustic 
soda, the action is very rapid, most of the shrinkage 
taking place in the first 30 seconds. Generally speaking, 
the shrinking action is also more marked at low than at 
more clevat^ temperatures. 

IVevious work has shown that the strength of cotton yarn 
is influenced by steeping in nitric acid of 83® Tw. In 
the now experiments it is now shown that time and 
temperature are important factors. I’hus, a (jonsiderablo 
increase in strength is obtained by steeping for periods 
up to 16 minutes at the ordinary temperature, but this 
is not maintained afttjr 30 minutes, and after 32 hours 
the tensile Hti-ength of the treated yarn is less than one 
third of that of the original. The other results arc shown 



'Icmperatnn In *C. 

m 4. 





Vol. XXZUI., No. 8.J KNBCHT A LIPSCHIT25— ACTION OF NITRIC ACID ON COTTON CEIXCLOSIS. 119 


in Fig. 4, in which curve A shows the effect of a 3 hours* 
treatment at different temperatures^ curve B the effect 
of 5 minutes’ and curve C that of 30 seconds* treatment. 

Cfetton yam which had been steeped in nitric acid for 
.SO seconds and 3 hours respectively was examined under 
the microsoopo in the ordinary way and in section and 
was compared in this way with the untreated yarn. 
'J’he result of this examination showed that the effect 
of nitric acid on the structure of the fibres was very 
similar to that of strong caustic soda (mercerising). 

Chemical properties of the treated cotton. 

Tlie ultimate analysis of the product formed by steeping 
cotton for throe hours at the ordinary temperature in 
nitric acid of 83“ Tw. gave the following hgures : — 

Per cent. 


fJ 40-23 

H 5-01 

N 2-14 

0 51-72 


100-00 

Its k-haviour towards acetic, sulphuric and hydro- 
chloric acids does not appear to differ from that of ordinary 
cotton. In 20 per, cent, caustic soda it readily dissolves at 
tin* t<‘mpcraturo of the water-bath. This reaction is evi- 
dently accompanied by a considerable amount of oxidation 
as about one -third of the nitric acid originally present 
111 (‘oni bination with the cellulose was found as nitrous 


* 

ten times deeper that that obtained with oriinary oHton 
would appear to indicate that treatment with nitric j[aoid 
imparts to the cellulose the character of an aldehyde. 
Tina is all the more remarkable as Lunge and B4bi4 
(Z. angew. Chom., 1901, 14, 511) state that nitrocellulose 
prepaid by the action of mixed acids is indifferent 
towards Schiff’s reagent. It may be that in the nitro- 
eelluloses formed in tno two ways there are constitutional 
differences. 

Behaviour towards colouring matters. It was known 
already to Kuhlmann (Comptes rend. 1850, 42, 711, 
and 43, 900) tliat a preliminary treatment of cotton 
with nitric acid increased its affinity for mordant colours. 
The best results obtained by this author' were obtained 
by steeping the cotton for 20 minutes in nitric acid of 
02“ Tw. (sp gr., 1-31). Later, one of the present authors 
showed that cotton treated with nitric acid of 83® Tw. 
showed a greatly increased affinity for the direct and for 
certain acid colours. The behaviour of cotton treated 
with nitric acid towards bonzopurpurin has also been 
studied and reported upon by Hiibncr (this Joum., 1907, 
91, 1064), while (irandniougin (Z. Farbenind., 1907, 86) 
maintains that b,v using an acid of 67“ Tw. at higher tem- 
peratures the affinity for direct colours decreases (possibly 
through formation of oxyoellulose). 

Direct colours. The following points an? of interest in 
connection with the increasi-d affinity of the treated 
cottons towards these colours : — 


{O ld in the decomposition products. 

II is interesting to note that the product after being 
(I' UitTiited by ammonium sulphide differs from that 
obtained by the denitration of gun cotton (with 13 per 
ci nt. N) in that it is neither soluble in weak nor in con- 
centrated caustic soda. 

Treated with iV/60 solution of iodine in potassium 
iodide, the following k-haviour was noticed : — 

llleacheil (xittoii Very faint brownish colouration. 

Wltz/s oxycelluloso ,, ,, ,, ,, 

llydrocclluloso Sllglitly more pronounwd. 

tiotton steeiied 40' in JINO3 Htrong brown colouration. 

, , , , 5' , , Very stronji brown (Xilouration. 

,, ,, 3h. ,, Brown-black 

,, ,, 16h. ,, Brown-black, but deeper. 

Cotton steeped .5' and denitrated Strong brown colouration. 

, , . , 3 h. , , Very strong brown colouration. 

Ciiardonnei silk Blue black. 

Nitrocellulose (13 per cent. N) Faint yellow. 

Mercerised «)tton. Slightly darker than bleached. 

The behaviour of these various products was also studied 
towards ammoniacal silver nitrate. The reagent v'as 
made up as follows ; — 50 c.c. of a 2 per cent, solution of 
silver nitrate, 10 c.c. cone, ammonia and 0-6 c.c. of a 
5 per cent, solution of caustic soda. 

1. Bleached cotton 

2. Witz’s oxycellulose Yellow. 

3. Hydrocell ulose Faintly yellow. 

4. Ck)tton steeped 40' i Turns slowly yellow, then 

5. ,, „ .V f yellowish brown. 

6. ,, ,, 3h. ) Turns slowly yellow, then 

7. 16h. > yellowish brown, 8oI. light 

yellow. 

8. Steeped 6' and denitrated Brownish colouration. 

0. 3h. ,, As No. 8, but stronger. 

10. Chardounet silk ,, ,, ,, 

11. Nitrocellulose (13 per cent. N) As No. Ci. 

12. Mercerised cotton As No. 3. 

13. Sol. of cotton steeped 8 Black. 

months. 

The product of the action of nitric acid of 83® Tw. 
on ocUulose when tested by Schwalbo’s process (Z. angew. 
Chem., 1910, 28, 924 ; this J., 1910, 688) was found to give 
a high copper number (31 — 33 at 20® C.). 

SohifTs reagent (Magenta solution decolourised with 
sulphurous acid) gives a strong red colour with samples of 
cotton which had been steeped for 40 seconds, 3 hours 
and 16 hours, and the same behaviour was shown by 
botton whi^sh had been steeped for 5 minutes and bad 
been subsequently denitratM. From this behaviour, 
coupled with the fact that cotton steeped lor A hours 
gives (with paranitro phenyl hydrazine a yeUow colouration 


Benzopurpurin 4B. The affinity for this colour is very 
strong and gradually increases up to a certain point 
with the duration of the piTiod of steeping. When this 
point is reacheil the amount of colouring mat.U?r taken up 
diminishes, so tliat after 16 hours’ steeping the shade 
obtained is lighter than that obtained after 3 hours* 
steeping. Thi.- result is probably due to oxidation of the 
dyestuff by the combined nitric acid. The dcnitratetl 
product takes up less colouring matter than the nitrated 
but nevertheless much more than untreated cotton. 


Chrysophenin k-haves similarly to benzopurpurin, 
likewii^ diamine sky blue, though in the latter case 
there is a material difference in its khaviour towards 
cotton which has been steeped for 16 hours. The depth 
of shade obtained in dyeing under tliis condition is only 
about half of that obtained on ordinary cotton. This 
is possibly duo to the fact tliat diamine sky blue is easily 
destroyed by oxidising agents. In the ca«) of Erika 
which represents another class of direct cotton colour, 
the maximum depth was obtained on cotton which had 
been steejK-d for 3 hours. The comparative behaviour 
of this dyestuff towards cotton which had been steeped 
for 3 hours and had then ken denitrated and towards 
Chardonnet silk is noteworthy in that the latter is only 
dyed a faint shade while the former dyes about twice 
as deep as untreated cotton. 


In the case of Heliotrope BB, with the formula 
CH,O.C,H,.N : N.Ci.H,(SO,Ne)NHCH, 
CH,O.I),H,.N : N.Ci*H,(SO?]ia)NH^H, 


there is about the same increase in affinity up to 3 hours' 
steeping as with other direct colours, but it is noticeable 
that as nitration proceeds, the shade kcomes redder, 
and this is very pronounced after 16 hours* steeping. 
This behaviour is analogous to the effect of light on 
(>yBtal Violet and may k due to the oxidation of the 
methyl groups, which are the cause of the blue shade of 
the original dyestuff. 


In the table, it has ken attempted to give a rough 
summary of the results obtained with six typical dir^ 
colours. The amounts of colouring matter were not 
estimated accurately, but were judged by the depth of 
shade of the dyed patterns. In each case the shaide 
obtained on ordtoary cotton is token as standard or unit, 
2 for instance indicating twice the depth of that obtained 


on ordinary cotton. 
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Tttblc nhnwinit the reletive amnimts of ilireet cotton 
r olfuir taken up in <lyeing : - 


no afiSnity has been produced for thia dvestufF. After 
steeping for at least one hour, the fibre begins to take 


i{en7,<iliurpiirin 

4 B. (Iirysfipheiiin. 


DhitniiK' Hky | 

Blue. Mrlka BN. 


Keliotrop | Oxamin« 
BB. I (ireeii MN. 


OrUluury uiiUm 

HydrorelluloRe (BCI) 

OxycolliiloHe (Witz) . , 

MercarUed Ikitton 

Cotton treated for 30 «t l.'i" 

>• ti [»' ITt' 

,, ,, ,, 31i.,,34‘’ 

,, loii.,, irr 

,, ,, .. rill, iind denltnit^^d 

,, ,, Mil and denitrat4‘d , 

r hardoitiKd silk 


I 

l-2r> 

0-7i» 

3 
;i 
:t 

4 


1 

1-2& 

Os'i 

1-25 

S 

3 


4 

4-2.^ 

l*2ri 


1 

1*2.5 

0*5 

1*2.5 

3 

3 

4 

4*2r> 

0-.5 


1 

1-25 

o*r> 

1*25 

3 

3 

4 


1 

1*2.5 

n*.5 

3 

3 

4 


0*7.5 j 1 


1 

1*25 

0*7;5 


4 

0*7.5 


0-.5 


0*1 


1*2.5 


Haw rohtirM. in coriipariiig the lK*haviour of thewj 
colours towanis the treatwl cotton, the dye trials went 
l arried out at the boil foi- oni* hour. 

Auramiiu* II. is not taken up by cotton steeped for 
3 hours and tlu'U d»;nitrated in larger amount than by 
ordiiuiry cotton. This finding is in conformity with 
that of Ifiibnor and Pope (this .lourn., 1903, 22, 70), in 
ri'gard to the behaviour of all basie colours towards cotton 
mercerised with caustic soda, it is remarkable that 


up picric acid and the amoujit taken up ijiereascs with the 
! time of st«*upijig which was jirolongcd to 21 hours. It is 
' evident that the presence of the combined nitric acid is 
j the cause of this r(onarkabk» liehaviour, for denitrated 
cotton no longer shows any affinity for the dyestuff. Acid 
Violet 3 BN showed a similar behaviour, but in the other 
eases, the deiiitratcd cotton still dyed deeper shades 
with acid dyes lhan ordinary cotton. 

The results arc shown in the following table : — 


Onliiiury cotton 

W'ltz's oxyeelluloHc 

Cotloii steeped 4(> ' 

,, ,, r/ 

,, hiH 

,, ,, .5* (leuit rated 

.. ,, hrs. ,, 

niardoimet silk 





1 Naphthyl- 


Picric acid. 

Nupbthol 

Urystal 

Eosiii A. amine Black 

Acid Violet 


Yellow 8. 

Scarlet 6 K. 

j 4 BN. 

3 BN. 

1 

1 

, 

I 1 

1 

1 

1 

1 

n*i 

1 

1 1 n -2 

n*.5 

1 

1 

in 

4*' 

2 2*i5 

4 4 

1 

a 

k 

1 

<> 

3 

1*.5 

4 Krey-bluek 

n 

1 


l*i> 

2 2*5 

1 

l 

T 

n*i 

1 1 ()*:» 

2 


Lanacyl Blue 


3 

I 

.jj 

2 *r» 

t)*0 


the amount of Auramino taken up by cotton which 
has Ikn'Ii Htc<*p< (1 21 liours is comparatively greater than 
with any other basic (silour tried ; n(*vertl»eless it is not as 
}»ronounced as the affinity of Phardonuet silk for this 
dyestuff. Khodarnine B dews not dye* Wit'/.’s e>xyce*lluloH(‘ 
any eleepi*r than it eloes eirdinary e-otlon : in other respeeds 
it re seinble's Auramiue. It is noteiweirthy that, the st^^*epe‘el I 
anel deiiit rateel eeitton has e*vcn less affinity for Khodarnine j 
than e»relinary eeitteui. Hrilliant (Jn’e*n rese mbles Hboel- j 
amine exe ept in its ext raemlinary affinity for Charebmiu t 
silk. With Safraninei and Bismaiek lireiwn the shael<‘s I 
iHM’ome brighter in th«* ]ireseiiee eif eMimbined nitric aead. i 
In both eases, (‘hardonnet silk is elyeel ve*ry eiee]> shaeles. | 
In the* e'ase eif Methylene* Blue, it is eharae’teTistic that . 
very little ineream* in the affinity i.^ sliown after sti'eping j 
eve*n for 3 hours. i 

The' result.s obtaim-d are shown in the following tabic : — | 


Sulphide, colours. In their Imhaviemr towarels ordinary 
and trcateMl eiotton, the, sc dyeestuffs behave like the eiireot 
e'olenirs, anel according to the* reihcarclms of Biltz (Be*r., 
38, 2973) anel of Miiiaje'ff (Z. Farlieninei., 1907, 6, 313) 
e»n the laws of adsenption shoulel be cla.ssified as such. 


KHtlgeii- I 

BriUnint Tliion I Salpliiir | ImmeiUul 
(ireeiUJ. Yellow eJ. Brown Cl. Hky Blue. 


Oitliiiary eottoii i 
Steepeil 10" . . 


ion. . . I 
3 li. uiid I 
deiiltruted 



1 1 

2 2 

2 2 

2 1*.5 

1-.5 1*2.5 

1-.5 1*7.5 


'Aiirntiiine 


Untreated eedton 1 1 

Witz's oxye*ellnle)se li 

Treated 40* I i-fi 

21 i ft 

,, .5' and denltrateil i l 

,, a hrs. ,, i I 

Uhardonnet silk i s 


Hafianiiui PI* 

• 

Blsmarrk 

Brilliant 

extra. 

Ithodainine B 

Brown extra. 

Ureen extra. 

ft 

If, 

1 

1 

1 

1 

T 

1*5 

1 

' 2 ' 

2 

4 

* 3 

4 

2 

4*f» 

1 3 

4 

1 

0*76 

, 1 

0*75 

1 

0*7.5 

1 1 

0*75 

H 

i 

3 

I K > 

1 19 > 


Methylene 
Blue B. 


Spirit Blue. 


1 1 

.5 1*5 

1 0*76 

1 — 

l*ft » 

2 — 

1 ~ 

1 0*R 

in 


Add colours. Kuhlmaiui eilwervcd, a.s far back as 
1856 (Comptes rend., 42, 711) that by nitrating or by 
the moderated action e>f nitric acid,* the cotton fibre 
acquired an affinity for picric acid. Wo find that by 
simply steeping for a short time in nitric acid of 83" Tw., 


; 8ape»sc.hnikoff and Minajcff [ibid., 1906, 4, 81) showed by 
1 quantitative exiieriments that the affinity of cotton 
mercerised by caustie soda was one and a half timea as 
gi'cat as that of ordinary cotton. It is now found that by 
mereensing with nitric acid, the affinity of cotton for 
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I hcso colonrrt \h Homewhat more than doubled. Pmlonged ■ 
stt'oiung ha^^, like in many other ease.^. the ({ffeet of 1 
{InniniHhing the aflinity, and thw was found to be e.^pt^cially 
niark(Ml ni t.lu» case «)f ] mmedial Sky Blue, which began : 
t»» .-.liew a decreased affinity oven after 3 hours’ steeping. ' 

Some t y pical results are given in the preceding table. ! 

lAiydiim bhie which conatitut^^H, as it were, a link lietweon 1 
ili(^ sulphide and vat dyes, Iwhaves in a similar manner. : 

Val dfff’s. According to Sa]) 08 chnikoff and Minajof! ' 
(l.c , I noli, 2, 257) mercerised cotton dyed against orduiary | 
cotton in the vat takes up one and a lialf times as much | 
indigo as the latter. By raeroorising with nitric acid 
,uirl tlum dy(Mng in vat dyes, it is found that still larger ! 
iiniouTits of eolimring Tuatler are taken up than by 
inorccrisiiig with caustic soda, 'rhis increase in altinity is 
c\)dcntly due to two causes, one of which is the merceris- 
jiig 'p< r 'k(‘, while the s(‘cond contributory (laiisc is to be 
fiMUul in oxidising action of the combined nitric acid 
III (h«‘ lihre. (Six^ also Knechl, Jonrn. iSoc. Dyers and 
Col.) 

It is namely, that in dyeing in the vat, esjiecially 
wilh indigo an<l thioindigo red, lh<^ dyestuff and not 
its Iriico comjmund is fixed in ihr vat Algol Red B forms ‘ 
an cMcjilion 1,o the general beliaviour of the vat dyes 
tru'd, in that it falls off considerably in intensity on 
coltoM wliich has lu'en Hlee]icd for 3 hours. The results 
arc sliMWM in the following table : — , 


understood the author to state that nitrated cotton lost 
considerably in weight by the process. What was the 
nature of the solution of the partially nitrated cotton in 
caustic soda ? Ho had treat (xl filter paper with sul- 
jihuric acid, and afterwanis exhausted the paper 
thoroughly with water, and determined the amuimt 
of acid remaining in the paper. Ho found on each oco^ion 
ho did not get the quantity of acid from the paper which 
was originally put into it, the presumption being that 
the acid remained in combination with the celhdose. 

Dr. G. J. PowLER inquired whether Professor Knecht ‘ 
had made special ex{>eriinents as to the degree of nitration 
best adapted for fixing acid dyes on cotton, whether he 
had any theory as t/t the action which took place ; further, 
if he hod trietl any other reducing agents than ammonium 
sulphide, and if there was any likelihood of other leagents 
bfMitg effective. It was known to be possible to decompose 
(•elluloso by organisms, both in the presence and in the 
absence of nitrates, and it was a matter for enquiry 
as to whether nitrated cellulose <*ould b<i fermented by 
itself and what the action would be. He was aware 
Professor Knecht liad oxyicrimented on the action of 
enzymes oti cellulose, ami would like to learn whether 
lie had incidentally tried the action of enyzinos or of 
bacterial ferments on nitrated products. 

Dr. H. Leviksticik asked whether the dye tests were 
made cold or hoi . He would imagine from the appearance 



Cibii Smrlei 
U. 

AIroI Ho«I 

H. 

llelilulone 
Kt'il U. 

Helimloiie 
HhU! BH. 

Indiinilirene 

8. 

IndiRo. j 


1 

1 

1 

1 

1 

1 

1 

\\ l(/, s <»\ vi‘»*llul<>s»* 

O-T.'i 

0-75 

1 0-7.^> 


1 

( ‘i i1 1(111 40" 



O-J.'i 

1 3 

3 

r/ 

* 2*r» 



i5*r» 

1 


,, ,, :{ Ill's 


(HI 

3 

it-:* 

T-k 

0 * 

10 


(HI 

3 


1 

1 1'.'. 1 

,, ;{ Ill's, iiml (JtMiit iiiteil 

2 



1 ‘-i 



'i'hluliidiKu 
Bed 11. 


1 

1 

2 -:. 

li 

4 

Pfi 


Some furduu’ experiments Nveic done in (In* case of 
indigo with a view to ascertain the strength of acid which ^ 
would give lh(* liest results. To this end bleached calico 
was spotted with nitric acid of different strengths, washed 
and iIkmi dyed in the vat. It was thus found that the 
action only began with acid of SO" Tw. (sp. gi. P4) 
and ijicieasod up to 80“ 'LV. (sp. gr. J->13) beyond 
which strength the experiments were not continued. 
This mode of experimenting may, however, Ixi open 
to an objection in that tJio amount t)f acid being ^ 
limit(‘d, it is dilutiul by the natural moisture in the cotton. 

I’he colours obtained on cotton treated with nitric j 
acid show the same fastness to light, rubbing and wasliing i 
an those obtained on untreated cotton. 

Aniliiie Black. A cojqMjr bbick dyed in a full shade on 
cotl.on which had Inien stoe]XHl in nitric acid for 3 hours • 
showeil a n^d sha<lc, but by previously deuitrating the 
cotton, this did not occur. If, however, the Aniline Black , 
liquor was used more dilute, so as to yield only a tliiii 
black on ordinary cotton after agoing and chroming, it | 
was found that the nitric acid treated C(htr>n yielded only 
a dii l y grey and thi.s is jirobably due to excessive oxidation 
of the aniline by the chlorate present in the liquor on 
the one hand and the combined nitric acid in the fibre | 
on the other. 

Tannic acid. Previous experiments have shown 
(Kneclit and Kershaw, this Joum., 1892, 11, 129, and 
Saposchnikoff and Minajeff, Z. Parbenind., 1904, 8, 164) 
that cott on mercerised with caustic soda takes up one and a 
half times as much tannio acid as ordinary cotton. It , 
is now found that towards cotton meroerisw with nitric 
acid (steeping 40 seconds) tannio acid shows at leMt i 
twice the amnity as towards ordinary cotton. With 
cotton steeped for 3 hours there is a decrease in 
the amount of tannic acid fixed, but this is evidently 
due to destruction by oxidation as denitration of the | 
cotton caused it to take up more tannin again. ! 

Discussion. 

Mr. William Thomson asked whether, in denitrating 
cottdn, the nitro-compound went into sofiition, as he 


of the direct dyestuffs th(\y were dyed cold. Hod 
Professor Knoeht made a comparative washing tost of 
the Aeid Violet on what he called “ animalisod cellulose ” 
ami on ordinary animal fibrii. It would lie interesting 
b> know whether Aeid Violet was fixed on the nitrated 
cellulose with the same tenacity it was fixed on wool. 

Dr. M. Wyler asked what was the special light- 
fastness of treat oil and untreated eetton dyes. 

Mr. HOrner enquired as to the relationship of the 
fastiiexs of an aeid eolour and (cosine, as in the case of 
an eiwine some light would lie thrown upon the problem 
of dyeing. He also asked whether any oxjwrimontH had 
Ikmmi made by viewing the fibres in polarised light. He 
believed the late Mr. Giittrnann had first drawn attention 
to the differenee between gimeotteii and ordinary eotton 
wlien examined in polarised light. 

Mr. L. E. Vltks asked whether Professor Knecht 
had observed any increased resiHiance to weak mineral 
acids of cotton treated with nitric acid, and if so what was 
the best strength of nitric acid and tom]xirature to use. 
This information would be valuable in connection with the 
treatment of cotton filter cloths with mixed acids, or nitric 
Acid alone, to give resistance to the action of weak, hot, 
mineral acids. 

Mr. R. DK8 F. Shepherii enquired whether the nitrated 
cellulose was inilammable. 

Dr. T. J. 1. Craig asked whether nitrated cotton 
behaved differently to unnitrated cotton with regard to 
stripping agents ; also had Professor Knecht any 
iifformation regarding the action cf nitric acid on artificial 
silk, and had it the same effect upon the strength of the 
silk as it had upon that of the cotton. 

Professor E. Knecht, in reply, stated he was not in a 
position to say what became of the nitro-compound when 
it went intio solution. He did not think a certain amount 
of the fibre dissolved in water as a nitrate. The question 
had been partly studied by Berl, who, in the course of his 
investigations on the action of caustic soda on guncotton 
obtained a most complicated mixture of acids, some 
nitrogenous and some not nitrogenous, but nearly all 
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belonging to the fatly series. The wliolc molecular 
w)mi)lex was broken up when this treatment was carried 
out not ; but if guncotton was treated with cold caustic 
soda, then some soluble nitro acids were obtained, W'hich 
were precipitated by acids from the solution. Ho was 
very much interested in Mr. Thomson ’s experiment with 
filter pajwr trciatod by sulphuric acid. The point 
recently Inren investigated by HetTinann, who sought to 
show that Chardonncit silk contained combined sulphuric 
acid. He, persotvally, did not feel quite satisfied upon the 
point, that esters did actually exist in a fibre like 
Chanionnct silk. He had not put f(»rward the procossos 
desoril>od in the pa[)«^r as actually of c«>mmercial value. 
Ho had not gone Hy^lemtttieully into the question of the 
best lem|»cratui‘o ff»r fixing acid dyes <»n cotton. In the 
majority <»f (tases there was a considerably increased 
affinity for colouring unit ter, the main cause lioing the 
morcerisation. Naphthol Ycdlow, winch cfudd bo taken 
as a typical acid dye, gave a very .strong shade. (Jotton 
mercerised with nitric acid show<d a much stronger 
affinity for colouring matt^u's Ilian cotton incrccrisod with 
caustic soda. As yot. there was no explanation 
for the increased allinity of ordinary mercerised 
cotton, and he was equally unable to offer an 
explanation for the liehaviour of <‘ol,ton mereorised witli 
nitric acid. There was no doubt that eonibiiied nitric 
acid in many eases was a c<»ntributory factor to the 
absorption of colouring matter. This was evidently the 
case with the basic aii<l the sulphide colours, and 
particularly with llu' vat dyes, wlu'ic the oxidising action 
of the combined nitric acid made itself evident in fixing 
the larger proportion. Ho look it, it was similar to the 
increased affinity shown by cotton dyi«d Manganese 
Bronze for vat dyo^. It was known that if cotton were 
dyed Manganese Bronze, and then dyed with indigo or 
other vat dyes, it took up a very much larger iiorcentago 
of colouring matter. He had gone into the (pieslion of 
reducing agents nfferrod to by Dr. Ii'owlor, and had tried 
all sorts of reducing agents to reduce the nitric acid 
in cellulose, but had not foiuid anything which would 
take the ])lace of ammonium sulphide, thougli ficrhaiw 
sodium sulphide would act in the same way. Ho had 
tried hydrosulphite of soda, both in the presence of a 
little caustic, soda or in the prosoneo of atumonia, with the 
result that in oitlior (;ase it rotlisl the fibre an<l did not 
donitrato it. This was remarkable as hydrosulphite was 
known to possess in other respects a fur more |K>werful reduc- 
ing action than ammonium sulphide. St annito of soda was 
without action. He had not gone into the question, but 
he thought that it would be very interesting to ascertain 
whether either the nitrated or the denitraled product 
was capable of undergoing any process of fermentation. 
The Hpeciraon cotton hanks oxliihiled wore treated quite 
roughly at a boiling tenijM*ralure, except the vat dyes, 
which were treated cold. He was somewhat afraid the 
experiments rather complicated the theory of dyeing 
for he was quite at. a loss to explain certain of the 
phenomena observed. With regard to comparative 
washing tests of Acid Violet on nitrated cotton and on 
wool, it had been shown that the colour was not so fast as 
in the case of wool. He had not made any test with 
regard to the fastness to light of the colours, not having 
thought the process of any technical value. Ho was, 
however, very glad the suggestion had been made and 
would make some trials. He had not made any exjiori- 
ment with regard to cosine ntul Acid Violet, nor with regard 
to polarised light, although the latter test was apparently 
quicker and more reliable than a determination of the 
nitrogen in the nitrometer. They hadmadosome general 
tests as to the effect of weak mineral acids on the product, 
and there was not much difference between the nitrated 
product and ordinary cotton. He was of opinion that in 
order to obtain an acid-proof fibre it would bo necessary 
to nitrate very much higher than he had done. The 
inflammability of the material was not greater than that 
of ordinary cotton. In rejily to Mr. Craig, he had not 
tried the action of stripping agents on colours dyed on the 
nitrated cotton, but ho imagined it would require 
a larger amount of stripping agent to strip colours from 
nitrated cotton than from ordinary cotton. 
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THE (KlMPO.SrnON AND AGHK’ULTURAL VALUl 
OF CARBONATE OF LIME FKOMCAUSTICISINC 
J*LANT. 


BV .7AMES HENDRICK, B.S<\, F.I.C. 

In the aggn^gate enormous quantities of carlxinato o 
lime from caastieisiiig plant are produceil and allowec 
to go to waste. There are, I imderstand, about 68 pape 
inills in Scotland alone, most of which have causticisinj 
I ho production by these of waste carbonate o 
lime, dry, is pi’obably not less than 20, (KK) tons per annum 
III the case of works known to tho writer there are dumi 
heaps containing tliousands of tons of this substance, 
whilii in other cases ((X))enso is incurred in carting it t< 
hollows which are filled up with it and other waste of tlu 
works. Occasionally it is got rid of by running it into ( 
river or other watercourse 

Much burnt lime and carbonate of lime are u.sed foi 
agricultural jmr poses, an<l much more ought to be used 
Formerly lime, both in the form of burnt lime and car 
Imnate of lime, was used to a far greater extent than a1 
fmisent. For a variety of reasons the u.se of lime began 
to fall off about 40 years ago, and Is'lwcen 1870 and 190( 
the practice of liming became almost non-existent over a 
groat part of (Scot land. Since 1900 liming has been 
increasing again, but only to a limited and partial extent, 
and one may say that over large parts of Scotland farmers 
have been living, so far as lime is concerned, on the capita] 
laid up in the soil by their jiredcccssors. With the gradual 
PxhaiLslion of the store of available lime the soil is becoming 
sour, and various evils, such as weeds which are favoured 
by sour, lime-deficient soils, and tho disease of finger and 
toe in turnijis, are l)f*eoming more prevalent. 

It has been shown by drainage experiments that every 
cultivated soil is constantly losing lime. Hall and Miller ♦ 
have estimated tliat the loss of lime in the drainage of 
unmanurod plots at the Ilothamstod Experiment Station 
is equal to H)(X) lb. of carbonate of lime per acre per 
amium. The loss is greater from manured plots. Similar 
results have been obtained on the Continent, where Creydt | 
and his co-workors estimated from drainage experiments 
on a cultivated and manured field that tho loss of lime in 
tho drainage was Ij;i0 kilos, of CaO per hectare, which is 
almost exactly 1000 lb. of carbonate of lime per acre. 

It is estimated that the average loss per acre per annum 
throughout England and Wale.s is not less than 600 lb. of 
carbonate of lime. If we take it at t Ids figure for Scotland 
also, and for cultivated and manured land, it is probable 
that this is an undcr-estimato ; at least 600 lb. of carbonate 
of lime, or 280 lb. of quicklime, per aero per annum should 
be applied to all cultivated land. In other words, at least 
1 ton of commercial burnt lime of good quality or If tons 
of good quality chalk or ground limestone, should be 
applied once in seven years merely to maintain tho lime of 
tho soil. Only a fraction of this amount is used at present. 

For many purposes at any rale it is safer and better to 
me carbonate of lime than to use burnt lime. Formerly 
great quantities of soft chalks, marls, shell sands, and other 
easily friable forms of carbonate of lime were applied to 
the soil, and in recent years a considerable amount of hard 
limestone rock has been grmuid for application to the soil 
as “ground limestone.” While oxpeme is thus being 
incurred in grinding limestone to a comparatively coarse 
powder, the very fine precipitated carbonate of lime at 
caiisticising plant, which is specially valuable on account 
ot its verj^ groat fineness of division,* is being thrown away. 


• The EflFerts of Plant Growth and of Maniirea upon the 
Rotation , 8 oll." Prec. Boy. 800 ., im. 77. 

t Oreydt, ^v. Swlhorat and Wilms, Jour. Landw., 1901, 61, 261. 
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Sampleti of the waste carbonate of lime os it comes from 
the dump heaps of different mper works were obtained, 
and anslyrtes of a number of these are shown in Table I. 


Tablh I, 

Analyses of Wet WasU Carbonate of Lime. 


1 

I. 

11. 

m. 

IV. 

V. 


Inverurie. 

Inverurie. 

Culter. 

Oulter. 

Stoney- 

wood. 

-- 


- - 

- ' — 

- — . — 




per cent. 

per cent. 

per cent, per cent. 

per cent. 

MoiHtnre ... 

40-64 

47-84 

88-20 

47-97 

43-78 

Carboiiats of 

1 

87-81 





lime 1 

44-04 

51-03 

46-64 

40-01 

Lime in other 






forma .... 

0-85 

3-30 

0-87 

0-82 

6-80 

Alkalinity (as 

8-25 

2-80 

2-24 



NaOH) .. 

1-61 

3-65 

Silica 

0*64 

2*16 

2*86 

2*78 

1 

1*70 


K<)8. I., II. and V. : Hie alkalinity was due to Iree lime. 

Nob. III. and IV. : The alkalinity was due to carbonate of 
oda and caustic soda. There was no free alkaline lime. 


The amount of moisture in, and the composition of these 
sainploH, vary somew^t according to the nature of the 
procesB used, and the methods used in removing the 
carbonate of lime from the caustic lye. In some works 
the process is comparatively crude and rough, while in 
oUiers it is carried out with greater precision and with 
more perfec t appliances. In crude samples the moisture 
is nc'arly TiO jier cent., but in samples which have been well 
draiiu'cl or treated in a vacuum filtering api)aratus, it is, 
eojisiderably less than 50 per cent. 

Sc'veral paper works known to the writer have for years 
offered this substance free of charge to farmers who will 
take it away, but in no case has any substantial quantity 
In^on taken. The objection seems to be that it is sticky 
and difficult to spre^ when wet. Further, farmers arc 
unfamiliar with it, and are very doubtful if it is of any value 
at all. Jt is quite possible to use it in the undriod state, 
and much of it might be used in this way by farmers in 
the neighbourhood of paper works, for it it is scattered 
alK>ut in lumps and left exposed for a short time to diy 
weather or to frost, it readily falls to powder and can then 
bo spread. Where it has to be oarriod any considerable 
distance before use it will probably be found better to 
dry it. 

It is easily dried by artificial moans, and at the suggestion 
of the writer some pa])or works have experimented on 
dryii^ it, and one at least is now drying it on a largo scale 
and is selling it to farmers in this state at a price sufficiont 
to cover the eosts of drying and marketing. Even if 
nothing more is obtained, this is a saving os compared with 
incurring expense merely to dispose of it as a waste product. 
When dried, it is more easily dlsjposed of to farmers, and 
the firm in question hew got rid of hundreds of tons during 
the past few years. 

Table II. gives analyses of a number of dried samples 
obtained from different sources. 


Table II. 

Analyses of Dried Waste Limes. 



1. 

II. 

m. 

IV. 

V. 

Moisture 

per cent. 
4-02 

per cent. 
1-28 

per cent. 
12-27 

per cent. 
0-51 

per cent. 
18-48 

Carbonate of lime 

66-50 

88-88 

68-06 

60-84 

74-20 

Lime in other 
fonns 

lS-80 

3-48 

8-74 

11*60 

1-45 

Alkalinity (as 

NaOH) ...... 

16-06 

0-68 

4-87 

1 

6-76 j 

0-02 

BUca 

2-40 1 

1-66 

8-48 

2-48 

4-07 


No. I. contained alkaline lime equal to 11 *$6 per cent. CaO ; 

14.87 per cent. CafOHh, and practically no soda. 

No. U. contained no free alkwlne lime, and very little aoda. 
Nos. in. and V. : The alkalinity wae due to soda uid caibonatr 
of soda. 

No. IV. : Like Ro. I., oontaiaed mtseh atkalbw Jta||». 


»ddition to oar^te of lime, which i« Ow ohMt 
suDBtance present, and which may oonfititute upward* of 
^ * welbdiiod sam^o, thoro aro smaller 

quantities of other substances present. The material is 
sometimes very alkaline, in other cases ve^ little alka- 
Imity IS exhibited (Nos. U. and V., Table if.). In some 
oases the alkelinity is due to alkaline lime (Noe. L, 11., 
ajid V., Table I. j and Nos. I and IV., Table 11. ), which 
shoys that oomiderable excess of lime bad been added 
m the causticising tanka. In other oases the alkalinity is 
due to the presence of sodium hydroxide and sodium oaT 
bonate (Nos. III. and IV.. Table I. ; and No. lU., TaWe 
II.), which indicates that the soda lye had not been eifi- 
ciontly drained from the rtfecipitated lime. Tlmie is 
always a small quantity of silica present, chiefly as sUioate 
ot lime, and some organic matter. On the whole, how- 
ever, the dried samples contain as much available lime, 
^ carbonate of lime and hydrate of lime, as is contained 
in ordinary commercial groimd limestone, and they contain 
more than half as much available lime as is contained in 
ordinary commercial burnt lime. By “ available lime ** 
is meant lime avaiUblo to neutralise acids, and therefore 
in a form which will be of use for the purposes for which 
lime is needed in the soil. 

Field Experiments . — ^The field experiments carried out 
by the writer with paperworks waste lime were not under- 
t^on primarily to determine the value of this substance 
for field use. Their main object was to demonstrate the 
value of lime as a remedial agent in combating the disease 
of finger and toe in turnips. At the outset the writer 
was inclined to the common view that burnt lime is far 
more effective for the object in view than carbonate of 
lime. The P^r works carbonate of lime was included 
among tbo different kinds of lime used, as it was a waste 
product extensively produced locally, the value of which 
it was thought it might be worth while to teat in oom- 
pari.son with other forms of lime more generally used by 
farmers. Further study of the subject has shown that 
one of the principal reasons which led to the general use 
of burnt lime in agriculture was that such lime can readily 
ho brought intc» a fine state of division bv slaking and can 
thus be thoroughly incorporated with too soil. Another 
important reason for the use of burnt lime was that 
carriage was saved by its use. In former days, before 
means of transport were developed to the present extent, 
this was a consideration of even more importance than at 
present. In course of time it has been forgotten that 
these were the main reasons for the adoption of the use 
of burnt lime in apiculture and not any essential superi- 
ority for most agricultural purnoses of calcium oxide or 
calcium hydrate over calcium oar Donate. If we look back 
to the agricultural records of the first half of the nineteenth 
century we find that wherever soft chalks, marls, or 
shell sands could be obtained, they were used extensively 
in the surrounding districts without being burnt to quick- 
lime, but on the other hand, where only hard limestone 
rock could be obtained or whore lime had to bo carried 
from a distance, burnt lime was used. There is little doubt 
that for nearly sll purposes carbonate of lime is, weight 
for weight of lime, as valuable as burnt lime, and that 
on certain soils and under certain conditions carbonate of 
lime is a safer and better substance to apply to the soil 
than quicklime. The results of the four experiments 
ddScriDM below arc in favour of this view. 

These experiments are only part of a series which is at, 
present, in progress, and they are very incomplete. Such* 
expriments should be carried out not for one or two yean 
only W over a considerable period of yean, so as to cover 
more than one rotation of crops on the same land. But 
it is very difficult to arrange this except on an experimental 
farm, and till now this has not b^ availaUe to the 
writer. When carried out on the lands of private persons, 
and especially of tenant farmen, for obvious reasons it is 
generany impossible to have the experiment oontinued 
for more than a short period. 

In some of the experiments mentioned below the lime 
was applied only a few months before the turnips were 
drfllecL It would have been better had it been possible 
to oommenoe the liming at least a year or two hcioie tim 
knd came into turnips. Also had one had complete 
control of the land ana been able to keep in view meiely 
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experiment vithout coneiderum the natural wish of 
the fanner not to rink the loea of a orop, much larger 
quantities of lime would have been applied to some of the 
plots than were applied. Experiments covering all these 
points are at present in progress ; meantime uie results 
already obtained are quoted because they illustrate the 
value of paper works waste lime. 

Field experiments suffer from the disadvantage that 
the probable error ot a single experiment is very great. 
In measuring differences, therefore, which are not very 
great it is necessary to repeat the experiment over and 
over again on a large numoer of plots in order to obtain 
significant figures. In the experiments We described the 
differences found in the incidence of disease and also in 
the weight of crop obtained are so great that the figures 
safely be regarded as significant. 

The experiments were carried out on soils which wore 
known to bo badly infected with finger and toe, and on 
which the turnip crop had boon w*riously injured by the 
ravages of the aisoaso the last time the land was under 
turnips. In all four cases samples of the soil were taken 
for analysis, and in every case it was found that the soil 
was distinctly acid in its reaction to litmus pa])er. 
Analjrses of the soils wore made, and among other things 
the percentages of lime were determined which could 
be extracted from each by digestion with strong hydro- 
ohlorio acid, and by treatment with odd I per cent. 


In the ease of all four fwils no appreciable amount of 
carbonate could be deteoted. Ine titration never 
differed from the blank, which was always carried on 
alongside, hy more than 0*1 c.c. of the AyiO IICI used. 
This is well within the probable error of experiment for 
the method. 

The first experiment was carried out at Kinmundy 
where the soil is a good rich loam and carries heavy crops, 
but when previously in turnips the orop was almost com* 
plotely destroyed by disease. Two varieties of turnips 
wore grown on the |)lot8 ; Challenger Crecn Top Yellow, 
and a I*urpl© Top Yellow. The purple top variety was 
known to bo very liable to disease. 

Waste carbonate of lime from two different paper works, 
marked I. and II. in the table, was used. It was applied 
at the rate of 4 tons pr acre. To another plot “shell 
lime ” was applied at the rate of 2 tons per acre. All the 
lime was applied in January about 6 months before the 
turnips were sown. Four tons of paper works lime was 
taken as a standard dressing in these experiments, while 
2 tons of shell lime of good quality, which contains about 
the same amount of available CaO as 4 tons of paper works 
lime, was taken as the standard dressing of this substance 
lor purjioses of comparison. 

The weights of turnips Tier acre obtained on the different 
plots are shown in Table IV. 


Tablr IV. 

Finger and, Toe Experiment : Kinmundy. 


Variety (A) Challenger Green Top Yellow. Variety (B) Purple Top Yellow. 






Waste carlM>nat<» of lime. 




No lime. 

1 

4 tons i>er 

acre. 





1. j 


II. 





tons cwt.. 

tons 

cwt. 


tons pwt. 

Weiglit of turnips per acre . . . 

(A) 

20 10 

22 

10 


22 

10 


(B) 

10 11 

13 

1 


13 

1 

Increase over no lime 

.. (A) ' 

— 

2 

0 



0 


(B) 

— 

2 

10 1 


2 

10 


Shell lime. 

2 tons per acre. 


tons 

21 

13 

1 


cwt. 

11 ) 

1 

9 

10 


citric acid, ac.cording to Dyer’s method, rcsi>ectivoly. 
^e result.s are shown in the table Iwlow. 

Table III. 


Amount of Lime (CaO) found in the Soils. 



Kin- 1 

1 mundy. < 

Qreen- 

howe. 

1 

Barra. 

Black- 

hills. 

Extraction with hydro- 

0*70 

0-61 



chloric acid 

1-72 

0-62 

Extraction with 1 per cent. 

0103 

0 226 

0125 


citric acid 

0-246 


Although all those soils were foun.i to contain an appre- 
ciable quantity of lime soluble even io weak cilTie acid, it 
does not follnu that th»>y contained any oarbonatca of 
lime. As they wore all found to be acid in reaction the 
presumption U that they contained little, if any, carbonate 
of lime. They were therefore tested by a modification of 
the method of Amo.s and Marr.* In this modification the 
■oil is not heated with acid, but air freed from carbon 
dioxide is drawn through it for several hours after addition 
of an excess of hydro^lorio acid and the carbon dioxide 
estimated by ^wn and Esoombo's double titration 
method after absorption in a Reiset Tower. Tlus method 
when used with suitable precautions is capable of est-i- 
matinK carbonate equal to less than 0*05 per cent, stated 
as carinate ot lime in 20 grams of soil It does not of 
oourse follow that if carlionate is fc>und it is necessarily 
meseat as carbonate of lime, but it is usual to e.stimate 
it as such. 


a Jew. of Agr. Sslanos, 1606, l.,SS2, and 1606 ML, 166. 


i/ne lauie snows considerahlo increases of orop wore 
obtained from the use of each kind of lime and on each 
variety of furnijis. 

It was found that in spite of the liming the purple top 
turnips wore very badly diseased on all the pfotsf while 
the green t^ops were affected to only a comparatively slight 
extent. This accounts for the groat differences in weight 
between the two varieties. Up io a oerUin point thev 
seemed to be equally vigorous. Had they been weighed 
early in the season instead of in December, it is profiibl© 
that the purple tops would have given weights quite as 
great as the green tops, bul after a certain point thev went 
down rapidly with disoaso, and at the time of weighing 
there was hardly a turnip of this variety on any of the 
plot. s which was not more or less attacked. At the same 
time there was a ^eat difference between the disease on 
the limed and on the unlimod plots. Tliere were far more 
turnips which wore only sligfitly diseased on the Hmed 
than on the imhmed plots. 

An attempt was n^do to estimate the incidence of the 
disease, but the methods adopted were too crude to give 
results of value except in so far as they taught us that 
better but more laborious methods would Lve to be 
experimenU In the experiments 
i^ich follow the incidence of disease was estima^ by the 
extremely labonous method of lifting individually a^ at 
onoo examimng on the field a large number of bidbsftom 
dividing these into three classes ;.*- 
(a) Rodfy dtaeoW, or those in which the bulb was either 

completely or Udly rotted by the disease; 

(B) SliMydwased, where either the bulb was not 
tie bulb, iJ attooked, waa not rotted 
(0) Svnpd, where no disease was noticed. 
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It does not follow that bulbs ilassed as “ sound ” were 
quite free from disease. In pulling the bulbs many of 
the roots were left in the ground, and if the dUease was 
oonfined to these it would not be noticed. The number 
of bulbs examined on each plot always amounted to several 
hundreds. These were taken up in lots of one hundred 
•each along one drill, and the lots were systematically dis. 
‘tributed over the plot so as to give as fair an average as 
possible. 

In this method the disease is estimated not by weighing 
but by counting. Many of the bulbs in the badly disoasi'd 
class were so far gone with disease that they were not 
fit to be weighed at all in estimating the crop by weight. 

The r<‘sult of this fir.st experiment showed that the 
amount of lime applied was not sufficient on this soil to 
control the disease in the case of a susceptible variety like 
the purple tops, though in the case of both varieties it 
certainly diminished disease and inoreastd the weight of 
crop. 

The second experiment was carried out at Greenhowe 
on a poor, shallow, mossy loam, with pan beneath. The 
soil was distinctly acid, and infested with such weeds as 
are found on sour soils. The crop suffered considerably 
from drought as well as from the bad condition of the land. 
Gas lime at the rate of 2 tons per acre was usc'd in this 
experiment as well as paper works carbonate of lime 
and shell lime. The lime was not applied directly to the 
turnip crop but early in the previous year before a crop 
■of oats. Table V. shows the weight of crop per acre, and 
the incidence of disease on the different plots. 

In every case the liming greatly increased the weight 
of crop, and in the case of paper works lime and shell lime, 
greatly diminished the amount of disease. The plot which 
was dressed with paper works lime was almost free from 
badly diseased roots, while that which received shell lime 
had the badly diseased reduced from over 20 per cent, to 
under 5 p'^r cent. This plot was perhaps liaidly faiily 
treated with regard to weight of crop per acre. The crop 
'On it suffered most from drought and probably it was the 
thinnest soil. The dressing of gas lime, though it increased 
the weight of crop considerably, did not diminish the 
disease very much. 

The third experiment was carried out on a good, fairly 
'fleep loam at Barra. This soil yields good crops, but was 
rotten with disease when previously in turnips. The lime 
was applied in February, only three months before the 
turnips wore sown. Waste lime from two different paper 
works was used as well as shell lime and gas lime. The 
results, both as to weight per acre and incidence of disease, 
are shown in Table V. 


^ell lime or gas lime, esueolally in diiwinliibiit iy diBcaae. 
On© Mmple of waste lime gave a better result both as to 
weight of crop and as to diminution of disease than the 
other. While the differences ere not great enough to be 
treated as significant in the case of single plots, it is 
mte^tmg to notice that the plot which gave the better 
result was treated with a waste lime oontnuning a distinct 
amount of soda (Analysis IH., Table II.). This indicates, 
at least, that the presence of soda was not injurious in the 
quantity here used. There was at first some hesitation 
m using this lime as it was feared that the soda might be 
injurious to the crop. 

The fourth experiment was carried out on a somewhat 
peaty loam at Blaokhills. The soil was considered a 
fairly go^ one, but was not in very good condition, and 
the previous turnip crop had been very badly diseased. 
The soil was quite acid in reaction and badly infested with 
such weeds as rejoice in a sour soil. .Paper works waste 
lime, lime shells, and gas lime were all used as before. 
All these forms of lime were applied only two months 
before the turnip seed was sown. The results in this case 
wore very curious, as none of the dressings of lime had any 
distinct effect in diminishing the disease or increasing the 
crop. The results tabulated in the usual form are shown 
in Table VI. 

The differences in weight of crop and in amount of 
disease shown in this table from the use of lime, are of a 
quite different order from those shown in Tables V. and VI. 
In order to find the reason for this anomalous result, the 
soil from the limed plots was examined, and it yras found 
that on this peaty soil the amount of lime ui-rd was not 
sufficient to neutralise the acidity. The limed soils were 
still acid to litmus mper. A representative sample taken 
from the plot which hod been dressed with paper works 
lime was analysed. It yielded to extraction by strong 
hydrochloric acid 0*78 per cent, of CaO, and to extraction 
by 1 per cent, citric acid 0*34 ner cent, of CaO. As might 
bo expected, thine figures are noth somewhat greater than 
those given by the untreated soil (Table III.), out the lime 
was not present as carbonate of lime. When tested by 
the method described above no carbonate of lime was 
found : 20 grams of soil yielded the same result as the 
blank determination. 

The soil sample was taken to a depth of 9 inches. There 
are roughly speaking about 1000 tons of soil on an acre to 
a depth of 9 inches. Th*) paper works lime used contained 
74-2 per cent, of calcium carbonate (V., Table II.), there- 
fore about 0*3 per cent, of calcium carbonate had been 
added to the soil. As none was found the whole of this 
had been neutralised by the soil acids, and the soil still 


Table V. 


Finger and Toe Experiment, : Oreenhowe and Barra. 





Waste carbonate 

1 Shell lime. 

Gm 

lime. 



Ko lime. 

of lime. 







4 tons ’ 
per ^acre. 

4 tons 
per acre. 
11. 

1 ton 
per acre. 

2 tons 
per acre. 

2 tons 
per acre. 

4 tons 
per acre. 

Gebbnhowk 


tons cwi. 

tons cwt. 

tons cwt. 

tong cwt. 

tons cwt. 

tons owt. 

tons owt. 

“Weight of bulbs 


7 6 

12 16. 


0 2 


11 12 


Increase over no lime 

— 

6 11 

— 

1 17 


4 14 


•Sound turnips 


42-6 

70*0 



61*5 




t)lightly diseased 

Badly diseased 


37*0 

2fl*0 


84*0 


82*8 

— 


20*6 

1*0 


4*5 


18*2 


Barka 


tons owt. 

tons curt. 

tong owt. 

tons cwt. 

tons cwt. 

tong cwt. 

tons owt. 

Weight of bulbs 


12 6 

15 b 

17 6 

— 

18 6 

16 16 

18 10 

Increase over no lime 

1 

2 17 

4 17 


0 18 

8 7 

4 £ 

•Sound turnips 


41<fi 

72-2 

82*8 

— 


62-1 

68*8 

®sd^r diseased 


80*0 

22-2 

18*5 

2*8 

14*4 

8*0 

— 

n 

28*0 

12*2 

24*0 

17*4 


As in the last ezpeiiment any form of lime increase s I remained sour to litmus paper. It is evident that on Mtie 
the crop and diminii^ the disease, Imt, Jnst a« at Qxeen- aoU much more lime was neeM to prodnee a iwnilt. Zt 
3iowe, waste lime from paper works doss better tham either | is propoeed to make foxlher inveetii^tUmi on this soil 

of 
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Tablk VI. 


Fingn and Toe Experimenl • HUickhtlU. 




No lime. 

1 i 

1 Waste carbonate 

of lime. 

4 tons jicr acre. , 

Shell lime. 

2 tons per acre. 

Qas lime. 

4 tons per acre. 

WelRht of bulbs 

1 

. . . . per acre 

tons cwt. 

18 8 

tons cwt. 

19 12 

tons cwt. 

19 5 

tons cwt. 

18 6 

Increase over no lime . . . 



1 4 

i 0 17 

— 

Bound turnips 

per cent. 

26*1 

19«1 

25-S 

86*6 

BHflhtly diseased 

Badly diseased 

. . . . per cent. 

69*7 

75-6 

72*6 

68*7 

. . . . per cent. 

4*2 1 

1 

6‘4 

1 

2-1 

4-7 


The foregoing reeultfl are, as already indicated, incom- 
plete, but 80 far m they go they show that for, at any rate, 
certain soila paper worka waate carbonate of lime ia at least aa 
effective aa the other forma of lima in ordinary use. Aa 
great quantities of this by-product are at present being 


wasUd, it seemed to be desirable to publish these 
early results, for it will be to the interests both of 
agriculture end of th**, paper makers if this waste lime ia 
used for appUoation to the soil. 


Journal and Patent Literature. 

PlTXNT BPSCinOATiona may be obtained by post by remitting aa follows : — 

Bnglith.—^. each, to the Comptroller of the Patent Office, W. Temple Franks, Esq., Southampton Buildings. Chancery Lane. 
London, W.C. 

UniUd StofM.— -1*. each, to the Secretary of the Society. 

Frmeh . — 1 it. 05 c. each, as follows ; Patents dated 1902 to 1907 inclusive, Belin et Cle., 56. Kue des Francs Bourgeois 
Paris 8e.) ; Patents from 1908 to date. LTmprimerie Nationale, 87, Eue Viellle du Temple, Paris. 

German.-— I mark each (with full particulars) to Kaiserlich Patentamt, Berlin, Germany. 


L--0ENERAL PLANT ; MACHINERY. 

Internal-combustion engines ; Commercial tests of . 

W. A. Tookey. Engineering, 1914, 97, 129 — 132. 
Thk author has made 703 tests of gas engines of various 
makes and sizes as found in actual use by consumers. In 
66 per cent, of the cases, the working was improved by 



adjusting the gas and air supplies, the ignition and the 
valve -setting. The average increase in the ]X)wcr obtained 
at each impulse was 27 per cent., and the avi'rage reduction 
in the consumption of gas per indicated horse-power per 
hour was 13*3 per cent. The method of testing recom- 
mended consists in taking indicator diagrams, including 
diagrams with light spring, and observing the number of 
impulses and the gas consumption per min. On the light- 
spring diagram (see Fig.), the point, A, where the com- 
pression line crosses the atmospheric line, gives the ** volu- 
metric efficiency,” which is multiplied by the piston dis- 
placement in oraer to find the ” effective piston displace- 
ment.” It is assumed that the oompreesion curve follows 
the law P] / VA t-t, and from the observed compression 

F.-tv;! 

pressure P^, the ratio of Vj (the cylinder volume cone- 
sponding to point, A, in the figuie) to V„ the clearance 
Tolttme, is at once obtained. Ine clearance volume, V^, 
is then equal to the effective piston displacement divided 


by and the total cylinder volume at the point, A, 

k equal to the clearance volume added to the efleotive 


piston displacement. This volume, divided into the volume- 
of gas used j)er impulse, as shown by the meter, and multi- 
plied by the calorific value of the gas, gives the ” mixture 
strength,” ».r,, the numlx>r of British thermal units per 
cb. ft. of the actual mixture of gas, air, and exhaust 
gases which is present in the cylinder at the point, A^ 

Tho .(ford. . ™lu.bfe te.t 

mixture strength 

of tho working of an engine. A factor of 2*4 is con- 
sidered very satisfactory. — A. T. L. 


Patents. 

Mills for grinding, crushing, pulverising, separating, or 
mixing materials. E. Allen and Cx)., LW., Sheffield,. 
H. Grey, Rotherham, and L. D Parker, Sheffield. Enc 
Pat. 15069, Feb. 28, 1913. 

A 8EBIK8 of large and small balls are arranged in a re- 
volving circular track and are kept in position hy an 
overhanging segmental stationary track which carries a 
series of scoops. Tho material is fed into the track and. 
the finely-ground material is forced outwards and upward 
by centrifugal force and directed upwards under the 
guidance of the scoops, to a fan driven by the same elmft 
as the track, but at a higher speed. The fan, the indraught 
to which is regulated by an adjustable oircumfeK^ial! 
damper, discharges the finely ground portion of the 
materia] through annular discharge openings and allow* 
the coarser portions to return to the grinding cbanneL 

— W. H. C. 


Evaporating apparatus for liquids. Farbenfabr. vom. F. 
Bayer und Co., Leverkusen, Germany. Eng. 
15,624, July 7, 1913. Under Int. Conv., FebTu, 19l£ 


1 h evaporatmg apparatus working under a high vacuum, 
the boiling points of the upper and lower layen of liquid 
differ greatly if the denth of liquid is considerable. This 
defect is avoided in the apparatus claimed, in which a 
number of slightly inclinea boiling tubes pass across a 
steam space and are provided at the endswith small 
chambers or pockets having vapour-escape opening at. 
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the top and overflow pipes at the bottom leading to the 
tubes arranged xtezt below, the depth of the overflow 
pipes being such that the depth of the liquid to be evapo- 
rated cannot exceed the diameter of the boiling tubes. 

Uvaporaiing apparaius. D. Oozzolins, San Diego, Cal. 

U.a Pat. 1,082,411, Deo. 23, 1913. 

A STSAM-JACKSTXD evaporating vessel has a number of 
frames or wids fixed within the upper part, from which 
weighted sheets of fabric hang down into the liquid and 
expose a large surface from which evaporation takes 
place.— W. H. 0. 

Desiccating ; Apparatus and process for . L. C. 

Merroll, Assignor to Merrell-^ule Co., Syracuse, N.Y. 
U.S. Pats. 1,082,468 and 1,082.469, Doc. 23. 1913. 
Tub liquid to be desiccated is introduced j^riodioally in 
the form of spray into a chamber containing a gaseous 
moisture-absorbent which is also admitted ana discharged 
pt^riodically by valves operated by mechanism connected 
with that controlling the liquid-supply valve in such a 
matmer that the spray and moisture -absorbent are con- 
fined within the chamber for an interval of time before 
being discharged. The desiccated product is serrated 
from the moisture-laden absorbent in a separaU^ chamber 
connected with the outlet pipe, while a fresh charge of 
liquid is being desiccated in the main chamber. The 
process is specially applicable for desiccating organic 
liquids containing solids, heated air being employed as the 
mouture absorbent. — H. H. 

Distilling apparatus. J. A. Houser, Marion, Ind. U.S. 

Pat. 1,082,526, Dec. 30, 1913. 

Aia under pressure is forced by a piston-pump into the 
lower portion of the still, which is fitted with a stirrer, a 
relief valve, and a pressure-regulating valve on the pipe 
leading to the condenser. — A. T. L. 

Oases ; Method of ireMing . C. A. Weeks and R. M. 

Hunter, Assignors to T. R. Patton and F. C. Mencke, 
Philadelphia, Pa. U.S. Pat. 1,083,233, Dec. 30, 1913. 
Oases produced by chemical action, for example in coke 
ov(Uis or in furnaces, are withdrawn und<‘r reduced pres- 
sure, and successive separate portions of the gases are 
cooled and scrubbed in the jiresence of a body of liquid 
over which they travel with decreasing speed and at 
increasing pressure until the pressure reaches that of the 
atmosphere. — ^A. T. L. 

Solution of solid substanceJt ; Process for the cmlinuous , 

especially for slaking lime with sugar juice or w^r. 
H. Eberhardt, Maschinen- und Armaturenfabrik. Gcr. 
Pat. 268,442, April 10, 1912. 

The solid material is conveyed downwards by means of a 
screw through a vertical perforated cylinder 
centrally within the dissolving vessel, through which the 
solvent liquid patwes also from the top to the bottom. The 
vertical cylinder is provided externaUy with curved 
blades which force the solvent to pass through the solid 
material resting on the blades of the screw. The dwsolviM 
vessel is connected at the bottom, below the outlet for the 
solution, with the lower end of a worm elevator, the upper 
end of which is enclosed in a perforated 
such a height that the undissolved (or i^laked) solid 
material is discharged in a dry condition. apparatus 
is speciaUy suitable for the preparation of milk 

Agitating and aerating Uauids or pul^ : Ap^ratus for 

. A. C. Howard, Assignor to Minerals Se^rotion, 

Ltd., London. U.S. Pat. 1,084,210, Jan. 13, 1914. 

Bee Eng. Pat. 22,743 of 1912 ; this J., 1913, 1066.— T. F. B. 

Lubricating grease which may be used for prev^ng and 
removing ineruMions from steam boilers. Eng. rat. 
17,288. See NH. 
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Neural gas; Condensation produUs qf — 

Petroleum, 1914, 9, 463--^9, 
pRACTioNAL Condensation is now the method used for 
the liquefaction of natural gases (this J., 1914, 16). 
The highest pressure reached in the compressors does 
not exceed 17 to 24 atmos., with temperatures not 
below 0°C. The first stage of compression (up to 3^ 
atmos.) yields gasoline of sp, gr. 0*6956 to 0*672, whilst m 
the second stage a product of sp. gr. 0*6365 to 0*616 is • 
obtained. Between the first and second compressors is a 
system of cooling coils which effects further oondensatioii, 
whilst in the second compressor the prooess is completed 
by sudden expansion of the compressed gas from about 
24 atmos. to the ordinary pressure. The gasoline obtained 
by a process of fraotional cooling in ammemia exjiaiision 
coils without the use of compressors is stated to be of 
better quality than tliat pr^uced by the wmpressor 
system. The latter gasoline is impregnated with the so- 
called “ wild product,” which causes a loss of up to 26 jper 
coat, in storage. It is also of a yellow tint and requires 
further purification. A condensation product of sp. gr. 
0*6855 to 0*651 obtained >»y fractional cooling alone, 
eontained about 30 per cent, of pentane, 30 per cent, of 
hexane, and loss than 7 per cent, of hydrocarbons of lower 
sp. gr. than 0*J79, togotW with butane and higher hydro 
carbons. The sp. g.*. of tho moist gas was 0*964 to 1*04, 
and that of the petroleum oil, 0*8706 to 0*8464, The gses 
leaving tho second-stage compressors, may be subjected to 
lurther treatment to obtain condensation products known 
as “liquid gas” and “gas oil.” For this purpose 
Snelling’s prooess (U.S. Pat. 1,056,846 ; this J., 19l3, 414) 
is omployvd. A mixture of ethane, propane and hexane 
is thus obtained, and this when liquefied in steel cylmders 
is sold as “ gas oil.” The residual natural gas is wttor 
suited than liefore for all ordinary purposes. Gas 
oil ” is a colourless transparent liquid at a pressure of 
28 atmos. and volatilist‘8 without condensation at the 
normal temperature. One vol. of liquid ga* 0“ 
yields 350 vols. of gas of 21,360 small cals, per htre 
(2400 B.T.U. perch, ft.). It has a flame temperature of 
2300° C., and thus gives more light with a mantle than an 
gas (flame temperature 2150° C.) or ethane (22()6°C.). 
It can be used with every type of burner. The price wr 
cb. m. is about 14 Pf. (Ss. lOld. per 1000 cb. “*)*, , ® 
sp. gr. of gasoline from natural gas ranges from betow 
0*690 to 0*724. According to the method of jproduction 
it is liable to contain more or less dissolved 8a*» 
accidents caused thereby in transport have led the Omoial 
Classification Committee (U.B.A.) to publish tho followrag 
specifications with which these products must comply:-— 
** fjpjuejied petroleum gas is a condensation product of the 
gas issuing from tho casing head of petroleum spimgs. 
If it has a lower vapour pressure than 10 lb. per sq. in. 
at 100° F. (37*7° C.), or at 90° F. (32° C.) from Nov. 1 to 
March 1, it must be described and transported as ^«>* 
line.” “ Should the vapour pressure exceed 10 lb. but not 
exceed 26 lb., tho product must be termed uqnefiM 
gas,” and be transported in metal drums or casta, or to 
timk wagons approved by the Master CJar Builders 
ation. fcoduots having a vapour pressure aboim 16 
must be dealt with as “ oompressed liquefiedgas. Dim- 
oulties in pumping caused by the dissolved ms are 
oUmtoated by expelling the gas by hot water oo^ or a 
ounent of air, or, more recently, in vaouo Arnmg tne 
prooess of condensation. The “ liquefied gas ’ hae given 
good results in motor engines. A oo»de^ion ptaut 
^ts on the average about 18000 (about «670), and the 
expenses of dealing with 100,000 oh. ft. 
aro^imated at feoOO (about £1040) or 19276 (about 
£1930) for 660,000 cb, ft. A plant for 1,000,W 
could be worked by six men. The J?”** “ 

condensation products ranges from 10 

per gall. (American galls.) in the Gfllorease dMot to 
?4 tol8 Unts (7d. to 9d.) in OaUfomia. Aocording to 
Hill the total production of gasoline from >tot»wal mo 
S the United States by 260 works in 1912 was 12i^l,f79 
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(alk (7,426,839 galla. in 1911), and lor 1913 the total 
output is eitimated at over 16,000,900 gulla (See alao 
thia J., 1913, 999, 1096).— C. A. M. 


dirootly with the temperature, and it « 
mine it by oomparieon with a etandarf appa^ua at tw 
given tem^raturee and to interpolate it lor other tempera- 
tures, — C. A. M. 


Petroleum oil fractione ; Specific heat of heavy — — «/ high 
tempenUvrea. N, Karawnjeff. Noftjanojo Djelo, 1913, 
No, 16. Petroleum, 1914, 9, 550. 

Determinations of the Bpooific heat of heavy fractions of 
petroleum oils by means of Dunseu’s ice calorimeter have 
mven the following results : — The mean specific heat of the 
iraotions examined increased ranidly with the temperatwe. 
The spociflo heat of most of the fractions approximated 
0*48 at 100® G., but rose to about 0-60 at 400® (X Between 
100° and 400° C. the specific heat could bo cxpi eased with 
sufficient accuracy as a linear function of the temperature, 
in the case of the majority of petroleum oil products, 
vit, Cm=»0-4826+0 000385 (t— 100). The specific heat of 
petroleum oil fractions of different sp. gr. differed but 
slightly at the same temperatures. The true specific heat 
could be calculated by means of the formula— 

«0-4826+0*00077(t— 100), 

according to which the true siwcific heat at 400° C. approxi- 
mates 0*7110.-^1. A. M. 

Petroleum production in the United SUitee. Eng. and Min. 
J., Jan. 17, 1914. fT.R.] 

The production of petroleum in the United States ex- 
porienoed a noteworthy expansion in 1913, which was 
stimulated by the high prices prevailing fur crude oil in 
every field. The accompanying table, which is based 
upon reliable estimates, givt^s the details of the production 
during the last three years in baircls of 42 galls. 


Field. 

1911. j 

1912. 

' 191.3. 

California 

Colorado 

ILoulslana 

Illinois 

f Indiana 

Mid-continental (b) ... 
Kentucky-Tennessee . . 

Appalachian (e) 

Wyoming (d) 

Others 

barrols. 1 
77,224 ,«rt9 
226,926 
9,256,474 
10,720,420 
31,317,038 
1,695,289 
2,060,711 
57,011,525 
472.458 
26,U7»06O 
194,000 
5,000 

barrels. 

84,823,902 

200,000 

11.778,824 

(e)9,791,896 

28.400,000 

1,200,000 

3,000,000 

52,771,608 

500,000 

26,000,000 

500,0(K» 

6,000 

barrels. 
06,881,907 
(«)220,000 
(/)14,280,000 
(«)1 2.750,000 
21,6(M),000 

1 8,814,000 

64.656.000 
(tt)500,000 

22.224.000 
2,354,000 
(a>50,000 


Total 

218,372,850 

218,970,810 

280,229,967 



(a) Estimated, (b) Kansas and Oklahoma, (c) Pennsylvania 
New York, West Virginia, and oastom Ohio, (d) Includes Utah. 
(e) Includes Marlon County, Texas. (/) Includes Panhandle field 
of Texas. 


Oils for steam turbines; Testing and yaJwUion of-—, 
F. Schwarz and J. Marcusson. Mitt. K. Matenal- 
priifungsamt ; Papierfab., 1914, 12, 73. 

Those oils are most satisfactory which form no emulbion 
when shaken with water but which separate out easily. 
A number of samples of oils, the behaviour of wmcn m 
practical use with steam turbines was known, were tested* 
and the following characters ostablkhed 
satisfactory quality : Degree of fluidity Rt 20 C., 9 14 ; 

sp. gr. at 16° C., 0-890— 0*906 ; “tar value,’ notexceedmg 
0*2, determined after 60 hours’ uninterrupted heating at 
120° C. The oils must be pure mineral oils 
acidity and soaps ; the ash-oontent must not exceed 0*01 
ner cent.— J. F. B. 


Ozokerite ; Origin of . J. Marcusson and H. Schlilter, 

Chem.-Zkdt., 1914, 88, 73 — 74. 

Evidence is adduced in support of the view that ozokerite 
and petroleum have been produced together (from organic 
remains) and have become separated by a process of natural 
upward filtration, the relatively insoluble amorphous 
hydrocarbons of high molecular weight being retained ^ 
the porous rock, etc., through which the oil has penetrated, 
whilst crystalline paraffins of low molecular weight have 
passed on in solutioti. — F. Sodn. 

Commercial tests of internal combustion engines. Tookey. 
See 1. 


Patents. 

Peat ; Process of and apparatus for treating . J . Berg- 

lund, Eskilstuna, Sweden. Eng. Pat. 11,971, May 22, 
1913. 

The peat is disintegrated and macerated in water by 
cutter-rollers or other convenient disintegrators, stones, 
twigs, jjortions of trunks or branches of trees, etc., being 
removed by an endless l)and conveyor-strainer which 
allows the pulp and water to pass through. The mixture 
of water and poali pulp is drawn off into settlors in which 
the ixjat dries into lumps which have a high fuel value and 
low content of ash. — W. H. C. 

Peat, etc. ; Treatment of [extraction of water from] . 

E. A. Buckh',. Prestwich, Assignor to The International 
Nitrogen and Power Co., Ijondon. U.S. Pat. 1,083,317, 
Jan. 0, 1914. 

The peat is pulped, and an electric current is passed 
through it whilt; heated to 100° or 120° C. under a pressure 
of 10 atmospheres. — A. T. L. 


Although there was a diminished prcKluction in the Eastern 
fields, there was nevertheless great activity in them and 
general prosperity. 

Abel-Pensky apparatus ; Extension of upper limit of 

applicability of the . K. Scheel. Petroleum, 191^ 

9, 646—546. 

Experiments made in connection with the work of the 
International Petroleum Commission have shown that the 
upper limit of the Abel-Pensky flash-point apparatus may 
be extended to 150° C. Oil with flash points ranging from 
100° to 149° C. were tested in two standard Abel’s 
apparatus and two Ponsky-Marten's apparatus, a speoial 
oy^der oil being used for the bath of copper or Vrd- 
soldered brass, whilst with the Pensky apparatus the 
determinations were also made over a gas-flame with the 
aid of a stirring device (of. this J., 1913, 1096). The rise 
of temperature was at the rate of 2° C. and 3° C. per min. 
After applying the corrections for errors inherent in the 
copper or Wss bath, the errors in the results with both 
forms of apparatus ranged from — 0*8° to -)- 0*4° C. The 
correction to be applied for any individual apparatus varies 


Qas furnaces ; Metftod and means for mixing gas with air 

for . W. Hoellef , Kblu-Ehrenfcld, Germany. Eng. 

Pat. 29,664, Dec. 24, 1912. Under Int. Conv., Doc. 27, 
1911. 

A CONICAL gas nozzle is arranged so as to cause air to be 
drawn in by the gas in a current surrounding the current 
of gas, and a conical deflector is arranged opposite the air 
and gas nozzles, so as to spread the currents outwardly 
and to diffuse them imiformly in layers. The dimensions 
of the mixing chamber near the nozzle and deflector are 
such that the velocity of the currents is not affected by 
the vaiydng temperature of the gases. Tl^ object is to 
prevent preliminary ignition and the deposition of tar. 


Gas retorts; Continums . W. von Oswald, Coblenz, 

ciermany. Eng. Pat. 24,234, Oct. 25, 1913. 

A “ PEKDEE ” projects into the top of the retort and ia 
connected above with a tajwied “filler” which has a 
doubly tapered cross-piece disposed centrally. The coal 
is fed into the filler from a hopper above ; the latter carries 
a number of stampers which are actuated by cams and tap 
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tho coal iato tha filler and oause it to be packed evenly 
and fall retfolarly through the feeder and retort. 

— W. H. C. 

Gas producer. N. F. !l^le^ Assignor to The Blair Engineer- 
ing Go., Chicago, 111 . U.S. Pat. 1,083,067, Dec. 30, 
1913. 

The body of tho producer is cylindrical and rotates about 
an inclined axis. Fixed gas outlet and fuel feed devices 
are provided at the upper end of the producer and a fixed 
ush-dischargo and an axial blast pipe at the lower end. 
The upper end of the blast pipe is screened by an inverted 
V-shaped hood having openings in its sides for distributing 
the blast. This hood projects horizontally from the blast 
pipe, and servos for stirring the fuel.— A. T. L. 

Oas ; Process of producing . J. H. Hirt, El Paso, 

Texas, Assignor to Allis-Ohalmers Manufacturing Co. 
U.S. Pat. 1,083,683, Jan. 6, 1914. 

Fikkly powdered carbonaceous materia] is blown, together 
with sufficient air to form carbon monoxide, tajigentially 
into a chamber in which the mixture burns, moisture is 
mixed with the hot gases, and a portion of t^ resulting 
gas is withdrawn and jMssed with the material into the 
furnace chamber. — A. T. L. 

Benzol in illuminating gas , Apparatus for determining the 

quantity of . Soc. Routoisienne d’Eclakagc par lo 

(laz et rElectricit4, and R. R. L. H. Forri^res. Ger. 
Pat. 267,491, May 16, 1913. 

A KNOWN volume of the gas is passed through lieiizene 
and the quantity absorbed measured; the difference 
b(!twocn this qtiantity and the total quantity contained in 
the gas when saturated with benzene gives the quantity 



originally present in tho gas. A sheet iron tank (see Kg.) 
Ih divided into three compartments, tho middle one being 
filh?d with water. Tho copper tube, 6, is connected by 
rubber tubing, 7, with the gas-supply tube. The gas 
rapidly acquires the temperature of the waU-.r, and passes 
through tho glass tube-, 9, 10, which is idled with ben^ne 
up to the level, NN ; the exit end, 12, of the iuhe, 10, is 
constricteil to a diameter of 1 mm. After about 10 litres 
of ga» have passed and become saturated with ben- 
z(‘no, the gas supply is cut off, and the quantity of benzene 
taken up by the gas ascertained by running in mercury at 
14 from a measuring vessel until the benzene again stands 
at its original level, NN. — ^A.S. 

Om-cleaning N. F. 

Blair I^inaering Co., Chicago, HI. U.S. Pat. 1,083,068, 
Dec. 30, 1913. 

The gas pasaoa upwards through the scrubber in a 
circuitous T)ath between fixed annular baffles, *ttematiM 
with circular baffles carried by a [otatmg The 

baffles are dished downwards, and tho fixed bi^B are 
hollow and perforated for discharging water mto the 

scrubber. The shaft is rotated by a ^ter motor arran^ 

in a chamber at the top of the scrubber, and the water 
which has passed through the motor is rupplied to the 
scrubber through valved connections —A. T. L. 

a<u vxuhing and eooUng t^paniat. R F. Detroit. 

iSoh. U.S. Pat. 1,083,886, Jan. 6, 1914. 

Th? apparatus comprises a series of ol^bcre 

csting ^their lowei' ends throuA oprainm sealed by ^ 

washing liquor. The first of these chambers serres tor 


cooling the liquor. The gas is pa8se4 in sucoeaslon u|^ 
wards through each of tl^ other chambers, and meete a 
descending spray of liquor, the quantity of which nan be 
varied independently in each chamber, separate pumM 
being proviaed for raising the liquor from the bottom^ 
one chamber to the top of tlw next. The cooling chamber 
contains a coil over wmoh the hot liquid is caused to flow 
in a descending stream. — ^A. T. L. 

Beminty petrol, etc. ; Process of and apparatus for tuning 

. H. Wade, London. From V. Beer, Vienna. 

Eng. Pat. 29,833, Deo. 27, 1912. 

In tho continuous process of purifying petrol by adimtting • 
it to the lower end of each of a series of closed vessels con* 
taining acid or lye, through which the petrol ri^ by 
gravity, the petrol is forced through the vessels uxmer ^ 
adjustable pressure, as by a pump, m order that tto rate 
of flow may be under control. Tfte petrol passes throu|m 
two vessels containing acid, a settling tank, two vessels 
containing lye, another settling tank and finally two vessete 
containing water. Each vessel contains a sieve beneath^ 
through which the petrol passet;. — A, T. L. 

Briquettes; Prouss of making . [I7s« of sulphite^ 

cellulose lyes.] M. Platsch, Frankfort, Germany. 
U.S. Pat. 1,084,479, Jan. 13, 1914. 

See Ff. Pat. 466,099 of 1913 ; this J., 1913, 864.— T. F. B. 

Oil gas producers. F. H. Bates, Philadelphia. Eng. Pat. 
29,276, Dee. 19, 1912. 

See U.S. Pat. 1,046,640 of 1912 ; this J., 1913, 77.— T. F. B. 

Gaseous fueX ; Method of producing . A. W. ^uthey, 

Edgware. U.S. Pat. 1,083,468, Jan. 6. 1914. 

See Eng. Pat. 27,612 of 1911 ; this J., 1913, 77.— T. F. B. 

Gas-producer. E. Ragot, Bettaincourt, and F- Pjerre- 
Horvotte, Joinville, France. U.S. Pat. 1,083,607, 
Jan. 6, 1914. 

See Fr. Pat. 436,691 of 1911 ; this J., 1912, 377.— T. F. B. 


IlB. -DESTRUCTIVE DlSTQXAllON ; 
HEATING; LIGHTING. 

Cdluloscy starchy sugar and sulphite-cettuhse lye ; p*eom 

position oj by heat. U. Bantliu. J. Gasbeleuoht., 

1914, 57, 32-41, 65—61. 

The bt'haviour on dry distillation of cellulose, starchy 
and sugar, substances having the same percentage 
composition, was compared by heating them un^J th® 
8ame conditions in an iron retort, 44 cm. long and 6*6 ^ 
diam., arranged in an electrically heated oven. A length 
of 21 cm. of the retort was charged with tho material, and 
the temperature was raised gradually so as to reach 100 0. 
in U hours and 600° C. in 7 or 8 hours. The products of 
distillation in percentage by weight of the dry substance, 
were as follows : — 


Coke 

Water 

Tar 

Acetic acid 

Aldehydes 

Ketonee 

Total gases . . . .... . . • 

Carbon dioxide . . . 

Ethylene 

Hydrogen 
Option monoxide . 

Ethane 

Methane 

Loss or not det«rn»lned 
Composition of tar 

Carbon 

Hydrogen 

Oxygen 


CoUnlose. 

Starch. 

82-0 

28-6 

81-7 

29-7 

8-25 

2-69 

8-28 

6-29 

5-82 

5-66 

Oil 

1-11 

17-88 

22-70 

11-26 

18-06 

0-24 

0-89 

0-02 

0-08 

4-78 

7*64 

0-86 

0-74 

0-68 

0-82 

5-28 

4-20 

62-20 

45-02 

6<6d 

6-81 

40-94 

48-67 


12-2 

e*29 

65-04 

8-78 

6-16 

0- 84 
6H»6 
4-87 
0-06 
OOl 

1- 29 

on 

018 

6-88 

88-91 

819 

64-90 
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The time-temperature ourvea showed that with oellnlose 
an exothermic decomposition takes place between 250® 
and 800® C. and that tuis roaotion is complete at 320® C. 
This phenomenon is not shown by starch and sugar. 
The stability towards heat increases In the order cellulose, 
starch, sugar, but the first two are more nearly alike in this 
respect tMn either is to sugar. Since cellulose does not 
yield methvl alcohol on dry distillation, it has been 
supposed that waste sulphite-cellulose lyes contain the 
constituents of wood which yield valuable distillation 
products. The lyo was therefore partially separated 
irom sulphur compounds by passing tmough it a current 
of air and steam, evaporated to dryness, and distilled. 
A very small yield of liquid products was obtained, and no 
methyl alcohol, whilst large quantities of hydrogen sulphide 
and of mercaptan were evolved. — ^A. T. L. 

Hydrogen , The. /torpUon [adsorption and absorption] of . 

by wood charcoal at the temperature of liquid air. J. B. 

Firth. Z. physik. Chem., 1914, 86, 294—308. 

The “sorption,” by which is meant either absorption 
(solid solution) or adsorption (surface condensation), 
ol hydrogen by wood charcoal has a two -fold character : 
the adsorption occupies only a few minutes, while the 
equilibrium due to absorption is first attained after several 
hours. A particular specimen <it ooooanut charcoal 
weighing 1*4645 grm. took up, at atmospheric pressure 
and the temperature of liquid air, 136 c.o. in 30 minutes 
and 139*8 o.c. in 12 hours (measurements at N.T.P.), 
and of this latter amount it is estimated that about 23 c.c. 
was absorbed. Wood charcoal invariably contains 
orystalliiie as well as amorphous carbon ; the activity 
of the specimen depends chiefly upon the latter. The 
shell of the ooooanut yields material which, volume for 
volume, is far more active than that from the lining ; 
but on a weight comparison the values are practically 
identical. — J. R. 


Patent.^ 

Electric incandescent lamps. The British Thomson - 
Houston Co., Ltd., London. From General Electric Co., 
Schenectady, N.Y., U.S.A. Eng. Pat. 2901, Fob. 4, 
1913. 

Cryoutb or other double halogen salt or oom|wund of 
aluminium and an alkali or alkaline earth metal is intro- 
duce into the bulbs of electric inoandoHoonoo lamps for 
the purpose of increasing the efficiency or life of the 
lamp. A paste of very finely divided cryolite with a small 
quantity of inorganic or organic binding material is pre- 
ferably applied to the supports or hooks carrying the 
filament, without actually touching the latter, or it may be 
supported upon a wire scoured to the glass rod of the lamp 
in such a position relatively to the filament that it attains 
a temperature of between 300“ and 700“— 800“ C. when 
the lamp is in use. — H. H. 

X-Bay tubes, etc. ; Method of producing high vacua in . 

C. A. Friedrich, Now York. U.S. Pat. 1,083,677, 
Jan. 6, 1914. • 

Dttbino the process of exhaustion both the anode and the 
oathode are heated to bright redness by means of low 
potential currents in a relatively low vacuum, in order 
to expel all gases from the metal, and those gases are 
removed as they are set free. — A. T. L. 

Are-light electrode. J. L. R. Hayden, Soheneot^y, 
Assignor to General Electric Co., New York, U.S. 
Pat. 1,082.950, Deo. 30, 1913. 

Skb Eng. Pat. 2027 of 1909 ; this J., 1910, 264.— T. F. B. 

Are-lamp electrode.. C. P. Steinmotz, Schenectady, 
Assignor to General Electric Co., Now York. U.S. Pat. 
1,082,978, Doc. 30, 1913. 

BxB Eng. Pat. 26,916 of 1904 ; this J„ 1906, 270.— T. P, B, 


Tungsten and method of rrvshing the same for use as filaments 
of incandescence lamps and other purposes. U.S. Pat. 
1,082,933. See X. 


nL-TAR AND TAR PRODUCTS. 

Pitch ; Determination of the temperature oj softening of 
. M. Klinger. .Chem.-^it., 1914, 88, 63. 

Discrepancies often occur, owing to the present loose 
definition of Kramer and Sarnow’s method (this J., 1903, 
291). An exact internal diameter of 6 mm. is now pro- 
posed for tho glass tube employed in the estimation. 
This is charged by dipping into a layer of molten pitch 
some 7 mm. deep, at about 160® C. After one minute 
tho tube is removed as with a pipette, and is rested with tho 
lower end upon a cold glass plate. This gives a solid layer 
of about 5 mm. in t&ckness. 6 grms. of mercury are 
poured in, and tho tube is finally transferred to a double 
water-bath at 40® C., the temperature being then raised 
by 1® C. per minute until the moroary sinks through. 

— J. R. 


Benzol ; Determination of total sulphur in comme-rcial . 

K. Schonk. Chem.-Zeit., 1914, 88, 83—84. 

Irwin’h method for tho dotermination of total sulphur 
(this J., 1901, 440) is stated to give low results. The author 
describes a method and apparatus for tho determination, 
in which tho benzol is volatilised by an air current in a 
specially constructed flask, tho oscaping gas being ignited 
and tho products of combustion conducted through 
hydrogen jjoroxide. 1’he sulphuric acid thus formed is 
determined acidimotrically. The results obtained by this 
method arc stated to be accurate. — W. R. 8. 

NitrobenzenesulpJuynic acids ; The formation of isomeric 
. A contribution on the “ self -orientation ” of sub- 
stituting groups. J. Oborraillor. L prakt. Chom., 1914, 
89, 70—86. 

By direct sulphonation of nitrobenzene the m-sulphonie 
acid is obtained, only about 2 per oont. of the p- and no 
o-acid being formed. By nitration of benzenosulphonio 
acid, on tho other hand, the yield of o- and p- acids can be 
raised as high as 60 per cent., more of tho o-acid than of 
tho p-acid being formed. The conditions favourable to 
this are decreasing concentration or quantity of the 
sulphuric acid in which the nitration is performed, and 
incroasing temperature, tho same conditions which favour 
o- and p-orientation in the case of tho amino -group when 
working in snlphuric acid solution. In explanation of 
these facts, the author puts forward a theory of “ self- 
oriontation,” viz., that tho nitro-group, independently 
of other influences, tends on its own account to enter the 
ring as near as possible to the substituent already present, 
this tendency exerting itself the more as tho ordinary 
mela -directing influence of the substituent is weakened. 
This power of the nitro-group is illustrated in the formation 
of tho 1.8 -derivative in the nitration of naphthalone-a- 
sulphonio acid, whereas by the sulphonation of a-nitro 
naphthalene tho 1.5-deriyative is formed exclusively. 
Another example is the exclusive or^Ao-orientation of 
nitro-group in the nitration of m-toluio acid, the 6- and the 
2-nitro-toluio acids (COOH=l) being formed. The old 
problem presented in technology by tne predomination of 
tho less valuable o-nitrotoluene in the nitration of toluene, 
and tho predominanoe of the less valuable l.S-isomeride 
in the nitration of a-nitronaphthaleno, is illustrated by 
this theory. — J. B, 

Patents. 

Bitumirums or tarry materials ; Process for increasing the 

heat-resisting properties of . K. L. Y, Zimmer, 

Hamburg, Germany. U.S. Pat. 1,084,520, Jan. 13, 
1914. 

See Ger. Pat. 228,497 of 1909 this J., 1911, 16.— T. F. B. 
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Anih^aquintni^^eafboxylic acids afid anihtaquinme-Mhyde 

carboajAic acids; Man^acturc of Aot.^Gw. f. 

AniUnlabr., Troptow, Germany. Eng. Pat. 10,796 
May 7, 1913. Under Int. Oonv. Nor. 19, 1912. Addition 
to Eng. Pat. 10,791 of 1913. 

Ske Fr.Pat 456,768 of 1913 ; this J., 1913, 1060.— T. F. B. 


Anihraquifume compounds; Producing . J. Bonor, 

Asfligaor to Badigche Anilin und Soda Fabrik, Ludwigs- 
hafen on Rhine, Germany. U.S. Pat. 1.083.051. 
Dec. 30, 1913. 

See Ft. Pat. 416,735 of 1910 ; this J., 1910, 1368.— T. F. B. 

Halogenated 2'2-napJUhisatins. W. Bauer, Vohwinkiol, 
A. Herre and R. Mayer, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., ElberfeJd, Germany. U.S. Pat. 
1,083,518, Jan. 6, 1914. 

See Ger. Pat. 264,265 of 1912 ; this J., 1913, 972.— T. F. B. 


IV.-COLOURING MATTERS AMD DYES. 

Oallojlavin. J. Herzig and R. Wachslcr. Monats. Chem., 
19l4, 85, 77—84. 

IsoQALLOFLAVlM can bo readily obtained from galloflavin 
by allowing a solution of the latter to stand for some time 
and then acidifying and warming. Trimothylisogalloflavin, 
which is obtain^, though in poor yields, from tctramethyl- 
galloflavin by loss of a methyl group on hydrolysis, is 
shown to contain a carboxyl group and a lactone group, 
therefore it has the conBtituti(»n : 

/CO, 

OioH,0,(OCH3)3(COOH).< 1 

The presence of the lactone ring is proved by its k'haviour 
on treatment with caustic potash and methyl iodide or 
dimethyl sulphate, when a compound containing four 
methyl ether and two methyl ester groups is formed. . This 
com]>ound undergoes hydrolysis to yield a diba.sic acid 
containing four methoxy groups. — J. B. 

Patents. 

Sulj^hurised [sulpMde] dyestuffs; Manufacture of . 

A. G. Bloxam, London. From Aot.-Ges. f. Anilinfabr., 
Treptow, Germany. Eng. Pat, 3660, Feb. 12, 1913. 
8 ee Fr. Pat. 454,782 of 1913 ; this J., 1913, 863.— T. F. B. 


Cotton \azo\ dyestuffs. A. Blank, C. Heidonreich, and 
J. .lajisen, Leverkusen, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., iJlberfeld, Germany, U.S. Pat. 

I, 082,581, Dec. 30, 1913. 

See Eng. Pat. 12.217 of 1913 ; this J., 1913, 938.— T. F. B 

Cotton [azo] dyestuffs, A. Blank, C. Hoidenreich, and 

J. Jansen, Levereusen, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany, U.S. Pats. 
1,082,024 and 1,082,926, Dec. 30, 1913. 

See Eng. Pat. 19,989 of 1912 ; this J., 1913, 746.— T. F. B. 

Azo dyestuffs. A. Blank and W. Borgdolt, Leverkusen, 
Assignors to Farbenfabr. vorm. F. Bayer und Co., Blbet- 
feld, Germany. U.S. Pat. 1,082,923, Dec. 30, 1913. 

See Fr. Pat. 466,432 of 1918 ; this J., 1913, 1004.— T. F. B. 

Jfonoazo dyestuffs and process of making same. H, Wagner, 
Assignor to Farbwerke vorm. Moister, Lucius, und 
Briining, Hdohst on Maine, Germany, U.S. Pat. 
^.082,719, Deo. 30, 1018. 

See Fr. Pat. 416,017 of 1910 ; this J., 1910, 1297.— T. F. B. 


\ndplddt\ dytt^s and process of msdnug sam, 
W. Hahnenkamm, SiniUinMn, Assignor to Farbwerke 
vorm. Meister, Lucius, und Briiniog, Hdohst on Maine, 
Germany. U.S. Pat. 1,088,489, Jam 6, 1914. 

See Fr. Pat. 440,879 of 1912 ; this J., 1912, 809.— T, F. B. 

Colouring maUers containing sulphur ; Blue . A. 

Ldttringhaus, H. von Diesbach, and <£. Sohwarz, 
Mannheim, Assignors to Badisohe Anitin und Soda 
Fabrik, Ludwigshafen on Rhine, Germany. U.S. Pat, 
1,083,110, Dec. 30, 1913. 

See Fr. Pat. 431,981 of 1911 ; this J., 1912, 22.— T. F, B. 

V.— FIBRES; TEXTILES; CfiUULOSE ; 
PAPER. 

Acetylcellulose and its commercial uses. C. P. Sohwabe. 

J. Soc. Dyers and Col., 1914, 80, 13—16. 

Commercially, the triacetate of cellulose is the most 
important. It occurs in various modihoationB, according 
to the method of preparation, differing in physical and 
ohemioal properties, but especially in regard to solvents. 
Dehydratmg agents, for example, sulphuric, phosphoric, 
phenol, sulphonic and ohioroaoetio acids play an important 
part in the preparation. The chief commercial process is 
that of Eng. Fat. 7346 of 1903 (see addition to Fr. 
Pat. 317,007 of 1901; this J., 1903, 1016), in which 
cellulose is treated with equal parts of acetic acid and 
acetic anhydride as well as sulphuric acid. As acetylation 
progresses the process passes successively through a water- 
soluble, a water-insoluble, an alcohol-soluble, and ffnally 
an alcohol-insoluble stage, and is stopped at the point 
where the product is soluble in hot alcohol. The prMuct 
(.lan be separated by precipitating with water, and is 
probably a hydroeclluloso derivative. Another method 
is that of Merck in which the cellulose ia first treated with 
glacial acetic and benzonesulphonio acid and subsequently 
with a solution of ac?tio anhydride in benzene. The 
product is soluble in methyl formate. Camphor is added 
to the ordinary “tiiacetate” with the same object 
as with celluloid, and addition of naphthol benzoate, 
thymol and salol increases this effect. Camphor can 
replaced for some purposes by mctbylacetanilido, tri- 
chloroaniline, etc, Cellit ” or “ CeUon ” (Ger. Pat. 
238,348) is made by mixing the alcohol -soluble acetyl- 
eellulose with camphor in the presence of a liquid medium 
and allowing the solvents to evaporate. It is soluble 
in alcohol and is used for making cinematograph films, 
insulating masses, etc. Non-inflammable cotton or silk 
threads made from it, are treated with soluble ^tates 
together with metallic powders to produce imitations 
of gold and silver threads. The soluble acetates are also 
applied in lacquering. Another application is in the 
“ solidification ” of alcohol by admng 10 per cent, of 
acttylcellulose. A triacetate soluble in alcohol and 
acetic acid is on the market under the name Sericose L,” 
It is employed for fixing bronze powdjr, etc., on textiles, 
either alone or together with phenol and formaldehyde, 
or with resorcinol (see this J., 1913, 422 and 1106). 
“Cellon,” which is rsed for balloon coverings, is not 
absolutely non-inflammable, but a pioduot introduced 
recently, ‘‘Cellon Emmillit,” is quite non-inflammable. 
In the discussion it was stated that soetyloellulose did not 
give such good results as albumin in printing zinc oxide 
and barium sulphate, but this might be due to insufficiently 
deep engraving of the rollers. Artificial silk from 
ace^loelmlose would cost almost as much as real silk. 


Parnr sizes ; Report on commercial . von Possanner. 

Chem.’Zeit., 1914, 88 , 100. 

In connection with a sericB of comparative emriments 
with oommeroial paper sizes instituted by the Ferstn der 
ZeUstoff und Papier Chtmiker,th» author has anal^d 
29 samples submitted. The sizM are oUi^ 
in three BToutw : rosin sizes, colloid sizea and itces with 
winpleB, 28 l»d m iwxjton 

and 1 was acid ; the soUd contents ranged from 80 to 
88 per cent. ; 16 samidlM showed eoUd oontenti between 
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30 ftud 40 per cent. The percentage of rosin ranged from 
25 to 82 ; that of organic colloids from 0*1 to 0*8 ; that of 
inorganic colloids from 0*2 to 3*4 ; the ash from 2*3 to 
8*4 per cent. As organic colloids, glue, starch, cavcin and 
neutral plant-mucilages wore encountered j the inorganic 
colloid generally found was water-glass.-^. F. B. 

Odaiinn ; Examination of commercial-^ — with regard 
to their auifability for paper-making, R. W. Sindall and 
W. Bacon. Analyst, 1914, 89, 2/5—21, 

The examination of ^latin for use in the sizing of paper 
comprises determinations of ash, chlorides, moisture, fat, 
tenacity or strength of jelly, viscosity of solution, sul- 
phurous acid and “chondrinogen.” When the ash exceeds 
2 per cent, a complete analysis is desirable, chiefly with a 
view to the determination of aluminium salts, which impart 
a fictitious value to the stiffness ot the jelly. For the 
determination of chlorides, which may make the gelatin 
hygroscopic, the solution is hydroly?^ with nitric acid, 
filterod and precipitated with silver nitrate. The clear 
liquid is siphoned off and the silver chloride dissolved in 
ammonia and ro-preoipitated. For the moisture, 5 grms. 
of the finely rasped sample are dried, first over sulpnurio 
acid, after which the particles will not adhere when 
heated in the oven. The moisture usually ranges from 
11 to 14 per cent. The same sample is digosUid over- 
night with dry ether and then extracted in a Soxhlet 
apparatus for the determination of the fat ; re -extraction 
of the extract is desirable, to eliminate small quantities 
of glue substance which may have been absorbed by the 
ether. The test for stiffness of jelly must bo made at a 
standard temperature (16® C.) on a 6 per cent, solution 
which has set for 6 hours. 3'ho authors use a tul)e with a 
bulb of I in. diam. at the end, the lube being loaded with 
mercury from a burette until it sinks through the jelly. 
The viscosity is dettirmined from a 60 c.c. piptjtte with a 
hot-water jacket ; observations are made on a 26 jkt cent, 
solution of gelatin at a t/emi>eraturc of 00® C. Gelatins 
which show a maximum stiffness of jelly with low viscosity 
of solution are considi^red most suitabh^ for papt'r-making. 
Sulphurous acid is determined by distillation with phos- 
nhorio aci<l, the mixture being hcjated first in a water- 
bath and then on wire gauze. The “ chondrinogen ” test 
consists in heating 10 grms. of the sample with 200 c.c. 
of 5 per cent, nitric acid at 60® C. until the liquid becomes 
bright, collecting and weighing the insoluble matter ; 
this should not exceed 0*4 per cent. — J. F. B. 

Decomposition of cellulose, starch, sugar and sulphite- 
cellvlose lye by heat, Bantlin. See II a. 

UtUisaiion of pineapple, by-products in Hawaii. 

See XIXa. 

Patents. 

Flax; Process of retting . W. J. Femie, Uromara, 

Ireland. U.S. Pat. 1,083,074, Dec. 30, 1913. 

Bee Ft. Pat. 460,092 of 1013 ; this J., 1914, 19.— 0. B. 

Balloons ; Fabrics for spherical and dirigible . B. D. 

Porritt and North British Rubber Co., Ltd., E<linburgh. 
Eng. Pat. 1972, January 24, 1913. ^ 

The impermeable layer of rubber spread between the 
outer and inner fabric of the balloon material is protected 
from the action of light by dyeing the fabric, or preferably 
the yam before weaving, with a resistant red or yellow 
dyestuff developed from a reduction product (vat dyestuff) 
or els© with a dyestuff of the alizarin type in conjunction 
with a mordant. — J. F. B. 

Viscose : Manufacture of brilliant filaments, ribbons, films 

and the like from . W. P. Thompson, Live™ol, 

From Vereinigte Kunstsoidefabriken A.-G., Kelsterbach, 
Germany. Eng. Pat. 330, Jan. 6, 1913. 

Fob the coagulation of filaments, etc., from viscose a pre- 
oipitatihg bath consisting of formic acid, alone or in con- 
junction with salts, is employed. A cold saturated 
solution of common salt, mixed with 200 grms. of formic 
acid per litre may be used. Formic acid acts not only 


upon the saline impurities of the viscose but a^ deeom- 
pesos the xanthogenic ester in a manner similar to the 
mineral acids but more gradually, and the coagulated 
material contains very little free sulphur. — J. F. B, 

Paper ptdp ; Apparatus for the preparation of , 

J. D. Rice, Oakland, Cal., U.S.A. Eng. Pat. 6696, March 
6, 1913. 

The apparatus compiises two or more cylindrical 
“ cookers ” mounted at an angle of 46® and provided with 
a central hollow shaft through which steam is introduced 
into pij)CB which serve both for heating and stirring the 
charge when the central shaft is rotated, the lower end of 
this shaft being connected with a steam-trap. The 
dig^ted material discharged from the bottom of the 
“ cooker ” is conveyed by means of a screw to a series 
of squeezing rolls which remove the liquid and deliver 
the pulp to the beating engines*^ The liquid draining 
through the screw conveyor and squeezed out by the 
rolls is pumped to a steam-jacketed evaporator in which 
it is concentrated and through which it is forced by means 
of scrcw-conveyoTK until it emerges in a semi-solid form. 

— J. F. B. 

Lignocellulose and the like ; Apparatus for treating 

with steam and hydrolysing agents. G. H. Tomlinson, 
Fullerton, La., U.S.A. Eng. Pat. 30,073, Dec. 31, 1912. 
Under Int. Conv., Jan. 29, 1912. 

SbbU.S. Pat. 1,032,449 of 1912 ; this J., 1912, 832.— T.F.B. 

Wood or like material ; Treatment of and the produc- 

tion of useful products therefrom. F. R. von Walthcr, 
Dresden, Saxony. Eng. Pat. 304, Jan. 4, 1913. Under 
Int. Conv., Jan. 6, 1912. 

See Gor. Pat. 268,180 of 1912 ,* this J., 1913, 597.— T.F.B. 

Filaments and films from viscose ; Production of . 

F. Stoimmig, Hannover, Germany. Eng. Pat. 11,104, 
May 10, 1913. Under Int. Conv., Feb. 16, 1913, 

See Fr. Pat. 468,979 of 1913 ; this J., 1913, 1163.— T.F.B. 

Cellulose ; Process for preparing solutions of and for 

the, production of cellulose products from such solutions. 
E. Berl, Tiibizi^, Belgium. U.S. Pat. 1,082,490, Doc. 30, 
1913. 

See Gor. Pat. 269,248 of 1912 ; this J., 1913, 653.— T.F.B. 

Carbohydrate esters [nifrocellulose] ; Dissolved and 

process of making the same. W. S. Woedon, Assignor 
to E. I. du Font do Nemours Powder (k)., Wilmington, 
Del. U.S. Pat. 1,082,573, Dec. 30, 1913. 

See Ft. Fat. 449,607 of 1912 ; this J., 1913, 609.— T. F. B. 

Papers ; Process for the. manufacture, of mottled and pat- 

termd . B. Zamowiecki, Berlin. Eng. Pat. 3887, 

Fob. 14, 1913. Under Int. Conv., Feb. 14, 1912. 

See Ft. Pat. 454,217 of 1913 ; this J., 1913, 865.— T. F. B. 

Bleaching fibres for the manufacture of paper ; Process of 

, A. Laimoye, Genval, Belgium. Eng. Pat. 7872, 

AprU 3, 1913. Under Int. Conv., Feb. 18, 1913. 

See Ft. Pat. 467,006 of 1913 ; this J., 1913, 1063.— T. F. B. 

Paper pulp ; Method of preparing . Orinding, 

pulping, and pulverising machine. H. Jackson, 
Gamtang. U.S. Pats. 1,083,102 and 1,083,213, Deo. 80, 
1913. 

See Eng. Pats. 26,051 of 1910 and 6010 of 1911 ; this J., 
1912, 226.— T. F. B. 

Begeneration of sulphides of alkalis or alkaline-earths 
[from polysulphides]. Eng. Pat. 29,711. See VIL 

Insulating material [from papey^lp]. U.S. Pat. 1,083,765, 



vcii.xXXm.,No .80 Cl. Vt-^BLE AC H IN Q ; BTSINQ* BBIKTINQ; VINISHINQ. 


iSt 


Treating toaete wool and Uhe animal fibrous waste for 
utiUsaiion as a manure or ferUliser, Ens. Pat. 2982. 
See XVI. 


VL— BLEACHING ; DYEING ; PRINTING ; 
FINISHING* 

Wool; The absorption of acids by . M. Fort and 

L. L. Lloyd. J. Soo. Lyew and Col., 1914, SD, 6—12. 
Wool was treated with acid of different degrees of concen- 
tration at water-bath temperature under comparative 
conditions. After rinsing with cold water the acid baths 
were titrated and the amount absorbed by the wool esti- 
mated by difference. The wool was then repeatedly 
extracted with hot water until no more acid was removed 
and the amount of acid permanently retained by the wool 
after hot extraction found by titration and difference. 
These quantities — percentage of acid absorbed and per- 
centage of acid permanently retained — ^were plotted on 
curves against the percentage concentration of the acid 
employed. The curves for five different acids — sulphurio, 
hydrochloric, oxalic, formic and acetic — all resembled one 
another : after a sharp rise the curve settled down to an 
approximately horizontal undulating line. The nodes and 
depressions in this undulating line appear to have chemical 
sigtiiffcancc, for, taking a line through the nodes at the 
maximum point in the curve for acid permanently re- 
tained, the percentages of the different acids were found to 
be roughly in the ratio of their molecular weights, the 
formic : acetic acid ratio only being abnormal (t.e., 61 : 47 
instead of 46 ; 60). This abnormality was, however, con- 
firmed by experiments on another wool, merino sliver, a 
Botany flannel having been used in the first experiments. 
In these second experirmints twice as much sulphuric acid 
was permanently retained as in the first experiments with 
concentrations up to 7 per cent., after which point, how- 
(‘ver, the quantities agam become normal. Those two 
points may bo represented by the formation of the two 
additive salts, W.(H>SOJa and W.(H 2 S 04 ). Also in the 
curves for absorbed acid, when lines were taken through 
the coiTesponding nodes on the curves of the five acids, 
the ratios of percentage acid absorbed were very close to 
the molecular weight ratios of the acids. It is concluded 
that additive salt formation between the wool and the 
acid occurred. — J. B. 

Indigo on woollen cloths ; The testing of . J. Soc. 

Dyers and Col., 1914, 80, 15—21, 

This report of a Joint conference of the Soo. of Dyers and 
(kilourUts and of the Textile Institute on the re|)ort on 
th« “ Testing of Indigo on Woollen Cloth ” (see this J., 
1913, 823). According to J. Hiibner difficulties w the 
use of the tintometer could bo overcome by tising artificial 
light, e.g., the Gardner-Dufton lamp. In reply to other 
points, the authors emphasised the value of the older 
mdigo tests as a preliminary to valuation by the now 
mcithods. Basic dyestuff, for instance, would be dis- 
covered by preliminary treatment with alcohol or dilute 
acid. The dyestuff thus stripped would be estimated by 
difference in the tintometer, or by identification ai^ 
re-dyeing on wool against a standard of the same dyestuff. 
Other vat dyestuffs occurring along with indigo would be 
estimated as indigo, but as those likely to be found on 
wool were of the indigo class their use would not con- 
stitute a fraud. Separation of indigo from the other vat 
dyes could be effected if necessary by extraotmg and 
sulphonating, when indigo alone was sffijihonated and 
could be titrated. G. H. Frank doubted if indirubm was 
ever found on dyeings from natural indigo, and said both 
natural and synthetic indigo had been tested by the new 
methods.— J.,B. 

Diazo solutions for printing; Improving the leeeping 

qualities of . K Justin-Mueller. Sealed note No. 

663, dated Sept. 30, 1902, Soc. Ind. de Rouen. Rev. 
Gen. Mat. Col., 1914, 18 , 4. 

Double salts of the diazo compounds are formed with zinc 
or stannio chloride, naphthalene-sulphone-eulphonio acids 


®nd picric acid. For neutralisation aluminium acetate ia< 
preferred to sodium acetate. — J. B. 

AcetykeUvlMie and ihi comvmcial uses. Sohwahe. Scs V*. 

PATBStre. 

Dyeing and otherwise treating textile materials and fbresj. 

Beam or cylinder for . J., T., and E. Brandwood,. 

Bury. Eng. Pat. 436, Jan. 7, 1913. 

A HOLLOW warp beam constructed from a thin, perforatedj. 
sheet of indifferent metal {t.g., a nickel alloy), supported 
by rings and having flanges at the ends which will dmJw 
a liquid-tight joint in the dyeing machine. One tnd of 
the beam may bo closed. — J. B. 

Dyeing, bleaching or like treatment of textiles on beams. 
J., T., and E. Brandwood, Bury. Eng. Pat. 661^ 
Jan. 8, 1913. 

An apparatus of the kier type for treating warps on the 
beam at a pressure higher than atmospborio presjure. The 
warp beams arc perforated, have the top end closed and w 
pressed down vertically on a plate containing holes with 
which the open ends of the beams make liquor-tight 
joints. The machine has the usual circulation pump and 
is also fitted with means for circulating air through the 
beams.— J. B. 

Textile materials [cops] ,* Gaseous and like treatment 
J., T., and E. Brandwood, Bury. Eng- Pftt. 1762, 
Jan. 22, 1913. 

The plat© containing the spindles is held in a suitable 
frame over which descends a bell-shaped cover actuated 
by a compresBud air piston, the cover making a tight jomt 
with the plate. The piston is hollow and through it com- 
pressed air is admitted at high presbure and in largo volume 
HO that the material is very thoroughly penetraUd and 
regular oxidation ensured. — J. B. 


[Dveingl Treating textile fibres with liquids and gwes ; 

Apparatus for . J.» T., and E. Brandwood, Bury* 

Eng. Pat. 6280, March 3, 1913. 

A cop-DYKiNQ machine allowing of the treatment of the- 
material subsequent to dyeing, with air or gasm unto 
pressure, consists of a closed kier across which is fixed iba 
plat© holding the spindles with sufficient space belowit 
in the interior of the kier to hold all the dye-liquor. Tro 
cow being impregnated and the liquor being all at the 
bottom of the kier, air is admitted under prcsBuro above 
the plate containing the cops and makes its exit betow 
the plate and above the level of the liquor m the kior* 
The Irier has the usual circulating apparatus. — J. B. 


Impregnating and coating fabrics, cords, cables, etc.; 

ipAa(«//of L. P. D«.trib8ts. Trenton. M.J.. 

D.B.A. Bug. Pat. 20,103, Sept. 5, 1913. 

A BOii of the material is placed inside a vacuum drum 
from which it passes into the trough contaim^ the 
impregnating liquid through a slot in open commum^tion 
with the interior of the drum, and thence tea tffitable 
dryer. The interior of the drum is fitted with heating 
pipes. — J. B* 

Dueina Ifursl ; Process of . C. Goldstein, New Yorlu 

^ U.S. Pat. 1,082,627, Dec. 80, 19ia 

KrrSB. immereion for 24 hours in ferous *nlph*te 
at 102' P. (39' C. ) the lots are drained for 24 Soon Md then 
immersed for 12 hours at the same temperature in the dye- 
Ifouor, after which the temperature ol tte 
to 100' F. (38' C.) and the dyeing cont^d for U hoiw 
Ihe for. being finolhr dri^ 
made bv boiling ground and roasted nut-galls m wa^ 
for 4 hour, subsequently boiling with sumM afterward* 
ooohng and addng a little lime water.-^. B. 
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Dyting or imprimation of maitfiaU or (mbMancea. F, R. 
von Walthor, preaden, Saxony. Eng. Pat. 305, Jan. 4, 

1913. Under Int. Oonv., Jan. 6, 1912. 

Sbk Ft. Pkt. 452,583 of 1912 ; this J., 1913, 663.— T. F. B. 

Dyeing and other ivise treating hanks of woollen and other 

yarns ; Machines for ■!. Docock, Tonrooing, 

Franco. Bkig. Pat. 8336, April 9, 1913. 

Sits Addition of March 1.5, 1913, In Fr. Pat. 442,713 of 
1912; this .J., 1913, 1007.^ T.F. B. 

Ooloitring fabrics; Method of and ajq.aiatns for 

carrying out the said method. J. Rouftf'cau, Sedan, 
Franco. Eng. Pat. 9200, April 19, 1913. Under Int. 
Conv., April 26, 1912, 

Sisk Fr. Pat. 443,310 of 1912 ; this J., 1912, 1028.— T. F. B 

'’Textile niile.riah ; Apparatus jor treating with liquids. 

C. W. Fulton, Painley. U.S. Pat. 1,083,360, .Tan 6, 

1914, 

•Sbr Eng. Pats. 26,893 and 26,894 of 1911 ; this J., 1912, 
dl21.— T. F. B. 


VU.-ACIDS; ALKALIS; SALTS; NON- 
METALUG ELEMENTS. 

Ammonia production in the United Kingdom in 1913. 
Bradbury and Hirsch, Liverpool. January, 1914. 
IT.R.] 

PaouucrriON of ammonia, calculated into sulphate (in- 
•oluding that used in the manufacture of ammonia soda 
and for other chemical purposes), from all sources in the 
United Kingdom during 1913, is estimattd at 420,000 
tons, viz. 


by a solution of l>arium hydroxide, the nreoipiteted barium 
carbonate being filtered oif and weighed. — ^F. Shdk. 

Potassium chloride manufacture by the caniinuous m(d^. 

E. Krttgor. Chem.-Zeit., 1914, 88, 60—61, 74—76. 
DRSCiapnoNS aro given of lixiviating and orystalUaing 
plant of a continuous type now available for the treatment 
of salt deposits containing potassium chloride (oamallite, 
etc.).— P. Soon. 

Kelps [of Alaskan coast]; Composition of 
A. R. Merz. J. Ind. Eng. Chem., 1914, 6, 19—20. 

Analysbs of samples collooted from the Alaskan coast 
showed that the Nereocystis of Alaskan waters 
regard to potash-content (12-74c~30*12 per cent. ^O), 
as important an economic source of potassium sal^ ^ 
that of the more southern waters (this J., 1912, 227). 
The Macrocystis contained a somewhat lower (6-92 ^22*48 
per cent.) and the Alaria a decidedly lower percentage 
of potash {2-27— 134)7 per cent.) than the Nereocystis, and 
the sea-weeds Fucus and Porphyra (about 3*6 and 7*3 
per cent. K.O respectively) were valueless as sources 
of potash. The potash content and the proportion of 
total soluble salts were invariably larger in the stems 
than in the leaves of the same plant, whilst the reverse 
was the case in regard to the content of ash and of nitrogen 
as is shown in the following table : — 


Om works 

Iron works 

-Shale works 

Coke and oarbonlsint; works and pro- 
ducer gas 


Of this quantity it is estimated that England contributed 
292,000 tons, Scotland 126,000 tons, and Ireland 3,000 
tons. The exports during 1913 amounted to 325,000 tons 
and the home consumption to 97,000 tons, leaving a stock 
of 20,000 tons to carry forward to 1914. 

PyrUes ; Norimgian and Spanish , as raw material tn 

the sulphuric acid manufaciure. P. W. Uhlmann. 
Chem.-Zeit., 1914, 88, 69—60. 

Tni author controverts the views of Keppolor (Chem.- 
:Zeit., 1913, 87, 1219) upon the respective merits of th# 
two kinds of pyrites and states that the Norwegian pro- 
-duot is generally preferable : under similar conditions it 
}mji an effective sulphur content of about 7 per cent, 
more than the Spanish product. For the manufacture of 
an acid containing little arsenic it certainly has the advan- 
tage in the chamber-process and probably also in the 
contact-process. — J. R. 

PyrUes ; Determination of carton in bituminous — < — . R. 

Lopsfie. Tids. for Kemi, Farmaoi og Terapi, 1913, 

No. 24. Apoth.-Zeit., 1914, 29, 69. 

-A MIXTTOB of 0*6 grm. of the finely powdered pyrites and 
10 grms. of sodium peroxide is melted over a small flame 
in a Ledebur porcelain crucible for 16 minutes. When 
oold, the melt is covered with water, tronsferred to 
•a small flaric and treated with hydrochloric acid. The 
llask is heated and the carbon dioxide evolved absorbed 


No. 


j 1912. ' 

1913. 

tons. 1 

tons. 

172, 0(K) 1 

1 18*2.000 

17,000 ' 

' 10,000 

6*2,000 

62,000 

137,000 

167,000 

388,000 

420.000 


Name of 
plant. 


Part at 
plant. 


KsO. 


Macrocystis 

Nereocystis 

NerccM^ystis 

Nereocystis 

Nereocystis 

Nereocystis 

Nereocystis 

NerecK-ystls 


Stem 

T^eavos 

Stem 

Leaves 

Stem 

Jxjavps 

Stem 

Leaves 

Stem 

Leaves 

Stem 

Leaves 

Stem 

Leaves 

Stem 

leaves 


per cent. 
18*28 
9*W) 
28*26 
16*44 
24*69 
14*78 
23*88 
12*74 
30*12 
15*12 
27*02 
19*6.3 
28*76 
16*74 
24*80 
17*67 


Total 

soluble 

salts. 

Adi. 1 

' 

N. 

m*r cent. 

per r.ent. 

per cent 

36*78 

2-36 

0*61 

25*94 

3*88 

0*84 

62*88 

3*60 

1*06 

39*40 

4*34 

2*27 

56*40 

3*10 

1*15 

38*44 

4*80 

2*02 

49*44 

10*66 

1*53 

34*38 

5*12 

2*87 

63*74 

2*76 

1*07 

40*10 

4*34 

8*06 

68*86 

8*22 

0*81 

47*26 

8*46 

1*04 

64*44 

2*90 

0*69 

42*74 

5*66 

1*52 

63*64 

3*68 

0*98 

44*40 

4'*98 

2*01 


-A. 


Pure substances ; Utilisation of di^usion processes in the 
preparation of J. Johnston. J. Amor. Chem. Soc., 
1914, 88, 16—19. 

Sparingly soluble substances can bo precipitated in a 
state of great purity by allowing the reacting materials 
to como slowly into contact with each other as the result 
of diffusion. For example a large vessel is tilled with 
water, or a satiurated solution of the substance to be 
prepared, or a solution containing some foreign substance 
which increases the solubility of the substance to ^ 
prepared, but does not separate with it as a double 
salt. Two small dishes containing the reacting substances 
are placed at opposite sides of the lar^e vessel. Or a 
vesaol containing the main bulk of liquid, covered with 
a layer of paraffin to prevent evaporation, may be 
placed inside a steam bath, and the reacting sohrtions 
allowed to flow slowly in through siphons from flasks 
disposed above : the air-inlet tubes of the flasks are 
drawn out to very fine capillaries to ensure a very slow 
flow of the solutions through the siphona Hexagonal 
prisms of oakium hydroxide, 2-3 mm, long by 1 mm. thick, 
were prepared in this way from calcium chloride and 
sodium hydroxide at the ordinary temperature and 
crystals of barium sulphate, 1 — 2 mm. long, and free 
from retained material, were prepared at 100® G. (Com- 
pare Dreapor, this J., 1913, 678,)— A, S. 



CoUoidal Jerric hydroxide; New for the pre^raiim oolamn^ whilst the tmoondensed p<»tioi)» nutinly ehkfittV 

of . T. Cohen. J. Amer. Ohem. Soo., 1914, 86, is led to the upper part «f the autin tower, wfa^ it eoinei. 

19 — 23. in contact with the fre^ liquor. It is stated that witK. 

A colloidal solution of ferric hydroxide is produced ®' tower of 700x700 mm. oroM^seotion, up to 6 eh. 
if a concentrated solution of ferric nitrate be boiled for “etres of the liquor pen hour can be treated.— A. S. 
a considerable time, but on cooling, the red colour dis* 

appears, probably owing to the action on the hydroxide Hydrogen peroxide ; DispiacemeiU of adde [from aotte] by' 

of the nitric acid produced by hydrolysis of the ferric . J. Sperber. Schweiz. Woch. Ohem. Pfaarm.,. 

nitiwte. If a metal (copper, iron, zinc), preferably finely 1914 ^ 5 . Apoth.*Zeit., 1914, 29, 69. (See also this J., 


of the mtno acid produced ny iiydrojysis ot me lemc 
nitiate. If a metal (copper, iron, zinc), preferably finely 
divided, be added, this combines with the liberated nitric 
acid, and the coUoi^l solution persists even on cooling. 

— A. S. 


Mefcury-copper compounds ; Basic — . B. Finzi. Gaz. 

chim. ital., 1913, 48, H., 708—712. 

Ykllow mercuric oxide was added in small portions to 
a boiling, nearly saturated solution of copper nitrate. 
On filterag and allowing to cool, blue crystals senarated 
containing water of crystaUisation which was evolved at 
100® C. The crystals were insoluble in, but rapidly 
decomposed by, water, with separation of mercuric oxide. 
When treated with caustic potash they became green, but 
neither cupric hydroxide nor meTcuric oxide separated. 
Ammonia decomposed the blue substanw with formation 
of a cuprammonium compound and white merounammo- 
nium nitrate. The blue compound had the composition, 
Cii(N0,)8,Hg0,3H,0. Compounds oontainmg morcui^ 
wore also prepared in a similar manner from cupric chloride 
an<l copper-potassium sulphate but not in sufficient 
quantity for analysis. (See also this J., 1912, 26.) A. S. 

Bromine; Apparatus for the production of—. K. 

Kubierschky. Chom. Apparatur, 1914, 1, i— 6. 

At the present time two-thirds of the world’s total con- 
sumption of bromine (about 1,500,000 kilos.) are produced 
in Germany, mainly from the final liquors from the 
manufacture of potash salts, the bromine being liberated 
by means of chlorine, distiUed over with steam, and the 
crude product thus ob- I 1 


tained, containing about 3 L 

|)or cent. Cl, purified by 

treatment with iron bro- , 

midc or calcium bromide 
followed by a second dis* 

tillation. The author des- S 

cribes, with illustrations, an ^ 

installation whereby the 

bromine may bo obtained gj 

continuously by a system 

of distillation and frac- 

tionation in column ap- , j— 

paratus, 90 — 96 per cent. 

of the bromine being 

recovered with a minimum 

consumption of steam, 

chlorine and labour. The ^ 

preheated liquor flows down 

through a tower of sand 

stone, granite, or volyio L 

lava, at the bottom of whioh 

steam is supplied, and at i 

a short distance higher, 
chlorine. To prevent the 4 -^ 
heavy bromine vapours 

from descending the tower, j — 

the latter is divided into , 

Bight compBrtment. (Ger. Bit. 

Lwige-RoEmDumn plate* and eonneotmg tube* m iJoto 
ia ^ flg^ The vapour* from tto uppw ^ 
tower ^«* to a oondeneer ; the . i 

oonsieU of crude bromine *unnoutit«l a layer 
an aqueou* eolution of ehVorine .md 
latter i* returned to the tower, ^e ^e ^ g. 
flows to a rectifying eolumn (Ger. Pat. mw, 
thi* J., 1907, 8*4), in which it llo« ^®*5*?^* 
in oontect with an ase^ng 

vapour, and i* thus freed fro m ehlo rto. Thejmp our* 
from the reetifying erinjw thI 

•ondensed portion, mainly WomStte, flowmg h*e* 


1913, 486.) 

When a concentrated solution of hydrogen peroxide 
(perhydrol) is allowed to act upon calcium bromide, oxyMn,. 
and hydrobromic acid are evolved but no brom^. 
Calcium chloride behaves in a similar mannei. Calcium, 
fluoride gives rise to hydrofluoric aoifl at the ordinary 
temperature, and at higher temperatures ox^en is evolved: 
as well. The reaction with iodides is practically explosive 
at the ordinary temperatures, and fi^ iodine is evolvedt 
even when the reaction is moderated by cooling with a 
freezing mixture. — F. Shdn. 

Zirconium chloride; Compounds of with ppridiiie.. 

E. Chauvenet. ^mptes rend., 1914, 158, 128 —130. 

Besihes the compound ZtC14,2CsH8N, desoribed by 
Matthews (J. Amer. Chom. Soo., 1898, 20, 816), another 
exists, Zrri4,4C8H8N, in prismatic, strongly polarising 
crystals, obtained by evaporation of a smution of zir- 
conium chloride in pyridine, saturated at 19® C. It is- 
very unstable, and is quickly decomposed by water. The ■ 
molecular heats of formation of the two compounds were- 
determined as 64 cals, and 70 cals, respectively.— J. T. D. 

Arsenic; Melting point of . R. Goubau. Comptes 

rend., 1914, 168, 121— 122. (See also Jolibois, this J.p. 
1911, 893.) 

A 26 c.n. capacity bulb tube of quartz was filled to the 
neck with metallic arsenic, and a tube containing the 
wires of a thermo-couple inserted into it. On heating 
the bulb slowly in a large crucible filled with sand, the 
arsenic which volatilised formed an air-tight plug in the 
nock. The curve of rising temperature showM that 
fusion occurred at 817® C. At 900® C. the pressure burst 
the flask. After solidification the ingot of arsenic con- 
sistod of a sorios of crystalline plates.—^, T. D. 


Fuming sulphuric acid or oleum ; Apparatus for the manu»- 

facture of . T. L. Briggs, Flushing, N.Y., and 

H F. Morriam, Summit, N.J., Assignors to Generali 
Chemical Co., Now York. U.S. Pat. 1,082,301, Deo. 28.- 
1913. 

An apparatus for converting sulphuric acid and sulphurio* 
anhy^de into oleum consists of a tower, through which 
the materials arc passed, fitted with a gas inlet and an 
oleum outlet at the bottom, and an air outlet at the top. 
The tower is filled with a packing material to about the 
height of the air outlet, the acid is supplied by means of 
a distributor, and means are provided for cooling the- 
tower from the outside, the proportions of the amratua 
being such that there is one square inch of lateral cooling 
surface for every three cubic inches of effective tower 
space. — 0. R. 

Sulphur from rneiamc sulphides [other ww jjffdea] / 
Process for the extroctwn q/— — . W. A. B[all, New 
York. Bng. Pat. 26,696, Sept. 11, 1912. 

SrjLFHiDES of zinc, copper, or lead, are aaitated in a suitable 
furnace and subjertwi to the action of a 
and a small quantity of steam ; the lettw, wh ^ in niffi- 
oient to deoompoee the sulphide afmreei^y, preve^e the^ 
formation of su^ur dioxide and earlnm oxyanlgide. 
Sulphur distUs oC^metallio oxide and hydrogmi an^de* 
are formed, and the Utter eombinea^th the ajdphm 
dioxide which ie vnamt, to form a 5J*J “**5^ 

*0 that the iaraiiig gaaee are praetlially Uee tomi 
sulphur dioxide.— 0. Ri 
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Sutphidea of the ddcalia or aikaHne earths [from poly- 

sulphidts}; Regeneration oj *. L. 1\ Wilson, 

Coventry. Eng. Pat, 29,711, Dec. 24, 1912. 

SoLTTBLB polysulphides are converted into tmlphidos by 
treatment with an alkali or alkalino-earth hydroxide and 
a reducing agent, such as glucose, starch, or dextrin. The 
prooess is particularly suitable for the treatment of poly- 
sulphides obtained in desulphurising viscose artificial silk, 
or m tlie denitration of ftitrocelluloso. — 0. R. 

Athali chromate solutions ; Process oj making . J. H. 

Payne, Yorktown, Va., Assignor to F. E. Gignoux, Cape 
EHxabeth, Me. U.S. Pat. 1,081,625, Dec. 16, 1913. 

A WET mixture of chrome iron ore, lime, and sodium 
*oarbonate, is passed down an inclined, rotary cylinder, 
against a counter-current of oxidising gaseH, heated to a 
temperature which causes incipient fusion, and the result- 
ing porous nodules are leached with water. — 0. R. 

'Citrate of lime; Manufacture of . L. Rose and Co., 

Ltd., and H. G. Rose, London. Eng. I*at. 4060, Feb. 17, 
1913. 

IjMB or lemon juice is neutralised by chalk or whiting, 
sufifioiont of the mother liquor is withdrawn to leave the 
deposited calcium citrate in the form of a thick cream, 
and a thin, uniform layer of the latter is passed, whilst still 
hot, between the adjacent peripheries of a pair of heated 
cylinders, which are rotating in opposite directions. The 
cylinders may be suitably heated to about 260® F. (127® 0.) 
ty means of steam at a pressure of 30—40 lb., and the 
tlried oitrato is removed from the cylinders in the form of 
a fine powder by moans of two stripping knives, and 
deposited in a settling cone by moans of an exhaust fan. 
A small quantity of a binding material, such as gelatin, 
may bo added to the liquid before evaporation* and the 
citrate is then obtained in the form of thin, moist sheets, 
which become quite dry on cooling, — 0. R. 

Aihali peroxides : Process and apparatus for the manu- 
facture oj . E. Marguot, Vol(»noo, France. Eng. 

Pat, 11, 174, May 13, 1913. Under Int. Conv., April 22, 
1913. 

A MORizonTAL iron furnace, 1, disposed inside a brick 
•chamber, is heated by means of an electric resistance, 2, 
«nd contains a circular, aluminium “ boat,” 3, which carries 
4he alkali metal and is sejmrated from the lower wall of 



the furnace by a space as shown. A discharging^ trap, 6, 
is fixed to a plug, 6, which slides inside a disohar^g tube, 
7, and is held in place by a suitable tightening device. The 
roof of the furnace is traversed by a solid aluminium shaft, • 
9, which is free to move up and down inside, but eon only 
rotate in conjunction with the hollow shaft, 10. The 
vertical movement is produced by means of levers and the 
rotation by means of pulleys and worm drives. The 
shaft, 9, carries at its lower end a double aluminium 
scraper, 22 and 23, two arms of 22 being straight, and 
two arms of 23 being curved. Two aluminium plates, 
24 and 30, provided with a largo number of teeth, 26 and 
31 respectively, are bolted on to the lower part of the 
hollow shaft, 10, and the combination of the two shafts, 
the two toothed plates, and the double scraper, constitutes 
a device for subdividing the peroxide in the course of 
formation, stirring the contents of the boat, scraping and 
trimming the boat, and disoharging the finished pr^uct, 
all with the exclusion of air. The air necessary for oxida- 
tion is supplied from a collector, 32, controlled by a valve, 
33, traverses a met al chamber, 35, which is furnished with 
baffle plates, 44, and is strongly boated by circulating 
around pipes, 36, which servo for tho discharge of the 
exhaust gases. — 0. R. 

Caustic alkali solutions ; Treatment oj containing 

sulphates^ jrom the. decomposition oj natural rocks. Chem. 
Fabr. Rhenania and A. Messerst^hmitt. Qer. Fat. 
268,282, March 7, 1912. 

The sulphates are separated partly as potassium sulphate 
and partly as a double potassium sodium sul]:hate by 
concentration and suitable cooling. — A. S. 

Cakium-magnesium carbonate ; Production of a voluminous 

form of . Lipsia, Ghomisohe Fabrik. Gor. Pat. 

207,543, May 19, 1912. 

Burnt dolomitic lime is suspended in water, treated, under 
pressure, with carbon dioxide or gases containing the 
same, and the whole again docomjwsod by heating.— A. S. 

Calcium hydrosulphide ; Manufacture of . E. Bind 

schodler, Gor. Pat. 267,870, March 11, 1913. 

Spent solutions containing calcium hydrosulphide and 
nitrate are treated with sulphuric acid and the resulting 
mixture of calcium sulpliatc, sulphur, and organic matter, 
to which a porous substance such as pf>wderod wood 
charcoal may be added, is heated to dark redness and 
treated with carbon monoxide or gases containing the 
same, the gaseous reaction products being led into contact 
with calcium sulphide and milk of lime. — A. S. 

Dialkalicyanamide ; Manufacture of . Chem. Fabr. 

von Heyden A.-G. Ger. Pat. 267,695, Feb. 2, 1913. 
Cyan AMIDE or a polymeride thereof, especially dicyandi- 
amide, is heated with caust-io alkali : — 

4Na0H-l-C,N4H4=:2Na,CNj-f4H,0. 

Tho water partly escapes as steam, but in part reacts with 
tho melt, with the formation of ammonia ; — 

Na,CN*-f3HaO=Na,CO,-h2NH,. 

To avoid loss from this cause, as far as possible, substances 
cabbie of combining with water, e.]/., alkali or alkaline- 
earth metals or their oxides, amides, nitrides, carbides, or 
alloys may be added. — A. S. 

Hydrogen; Production of by the aitemate oxidation 

and reduction of iron. A. Messerschmitt. Ger, PEt, 
263,390, July 24, 1912. 

Instead of iron turnings or spongy iron, oompaet iron is 
used iu the form of a framework, preferably ooosisting of 
removable pieces, or of tubes of relatively small oross- 
section, heated either directly or indirectly^ When tubes 
are used, these may be exposed both im^e and outside 
to the reacting gases, or the latter may be led alternately 
over the inner and outer surfaces respectively of the 
tubes.— A. 8, 
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Hydrogen; Produciion of by the aliemate oxidaiion 

and reMaion of iron. A. Messeraohmitt. Oer. Fat. I 
268,062, Nov. 3, 1912. 

Thb vertical ieaotioi)>oolumn is disposed within a heating 
chamber and is provided below with an extension, open 
at its lower end, which projects into a separate heating 
chamber. In the latter is a grate which serves to sup^iort 
the column of reaction-material (iron). Heating gases 
ate supplied to both heating chambers in such a way that 
they flow in one direction through the interior of the 
reaction chamber and in the opposite direction around the 
outside of the latter, whereby uniform heating is ensured. 
The lower heating chamber is provided with discharge 
openings for the reaction material and with tangential 
air inlets. — ^A. S. 

Hydrogen ; Apparatus for the production of — — by the 
(Utemate orvintion and reduction of iron. A. Messer- 
schmitt. Ger. Pat. 268,339, Oct. 18, 1912. Addition 
to Ger. Pat. 267,694. 

A MODIFICATION of the apparatus described in the chief 
patent (see JV. Pat. 444,106 ot 1912 ; this J., 1912, 1126), 
the annular reaction chamber being bounded externally 
by the brickwork of the column or shaft and communi- 
cating directly with the inner heating chamber. — A. S. 

Carbon dioxide ; Preparation, by compression and cooling, 

of liquid Of other constituents of gaseous mixtures. 

H. Hirschlaflf. Ger. Pat. 267,379, Sept. 17, 1912. 

In order to attain the necessary degree of cooling at first, 
an auxiliary medium, such qs compressed air, is passed, 
along with the compressed gaseous mixture, through the 
ap|>aratus, flowing nrst through an expansion -device and 
then through a heat -exchanger surrounding the se|)arating 
vessel. The supply of compressed air is continued until 
liquid carbon dioxide begins to deposit in the separating 
vesRcl. — A. S. 


Ammonia ; Catalytic production ^ — . C. Bosoh and 
A. Mittasoh, Assignoiift to Badisohe Anilin und 8oda 
Pabrik, Ludwigshafen on Bhlne, Germany. U.S. Pat. 
1,083,585,. Jan. 6, 1914. 

See Ft. Pat. 436,472 of 1911 ; this J., 1912, 432.— T. P. B. 

Ammonia and compounds of ammonia ; Method of produc- 
ing . F. Rotho, Dessau, Germany. if.S. Pat. 

1,083,703, Jan. 6, 1914. 

See Ft. Pat. 426,307 of 1911 ; this J., 1911, 1012.— T. F. B. 

Sulphuretted hydrogen ; Process for the. production of . 

W. A. Hall, Now York. U.S. Pat. 1,083,247, Deo. 30, 

1913. 

See Fr. Pat. 465,905 of 1912 ; this J., 1913, 943.— T. F. B. 

Sulphur from metallic sulphides ; Process for the extraction 

of . W. A. Hall, New York. U.S. Pat. 1,083,248, 

Deo. 30, 1913. 

See Fr. Pat. 468,028 of 1912 ; this J., 1013, 1156.— T.F.B. 

Sulphur ; Process for the production of . W. A. Hall, 

Now York. U.S. Pat. 1,083.249, Deo. 30, 1913. 

See Eng. Pat. 20,760 of 1912 ; this J., 1913, 1009.— T.F.B. 

Separation of the constituents of gaseous mixtures ^ir]; 

Process of . G. Claude, Assignor to Soc. L’Air 

Liquide (Soc. Anon, pour 1’ Etude et TExploit. des 
Proc. G. Claude), Paris. U.S. Pat. 1,083,088, Jan. 13, 

1914. 

See Fr. Pat. 410,987 of 1909 ; this J., 1910, 949.— T. F. B. 


vm.-oiiASS: ceramics. 


Aluminium hydrate ; Method of precipitating . E. S. 

Fiokos, Pittsburgh. Reissue No. 1.3,668, Jan. 6, 1914, 
of U.S. Pat. 1,070,438, Aug. 19, 191.3. 

See Fr. Put. 461,593 of 1912 ; this J., 1913, 602.— T. F. B. 


Oxides of nitrogen ; 
Island, Toronto. 


Avparatus for forming . J. S. 

U.*S. Pat. 1,082,629, Doc. 30, 1913. 


See Eng. Pat. 11,363 of 1912 ; this J., 1913, 909.— T. F. B. 


Mercury bichloride ; Apparatus for manufacturing . 
F. Kaufler, BrUckl, Austria-HungJiry, and A. Klagea, 
Salbke, Germany. U.S. Pat. ,1,082,630, Dec. 30. 1913. 

See Eng. Pat. 19,601 of 1912 ; this J., 1912, 1125.— T.F.B. 

Mercuric chloride and process of producing mme. F, 
Kaufler, Vienna, and A. Klagos, Salbke, Germany. 
U.S. Pat. 1,084,346, Jan. 13, 1914. 

Ski Eng. Pat. 19,601 of 1912 ; this J., 1912, 1125.- T.F.B. 

Nitrates ; Process for the dehalog»nisation of halogenife^s 

. C. Uebel, Heidelberg, Germany. U.S. Pat. 

1,082,781, Deo. 30, 1913. 

See Fr. Pat. 461,069 of 1912 ; this J., 1913, 602.— T . F. B. 


Cyanogen compounds and the like ; Synthaw 

of . J. E. Bucher, Coventry, R.I. 

1,082,845, Dec. 30, 1913, 


See Fr. Pat, 465.790 of 1912 ; this J., 1913, 943.— T. F. B. 


Ammonia ; Process for ^ produettan mo 

WalliMe and E. Waiaio^ London. ILR Pat. 1,088,232, 
<Deo. 80, 1913. ' 

See Eng. Pat. 18,450 1iAi2 ; tuHi^,ifl4, 21— T. F. B. 


Presence of traces oj zinc in glass. Cause of error in studying 
the biological action of chemical reagents. JavUlier. 
See XXIV. 

Patents. 

Drying apparatus for clay; Air . A. W. and E. 

Borlase, St. Austell, Cornwall. Eng. Pat. 104, Jan. 2, 
1913. 

The apparatus comprises a series of shallow trays sup- 
ported and pivoted to a framing, a pair of levers holding 
the trays in an almost horizontal ^losition, but readily 
allowing the same to fall into an inclined position for 
erajitying. — B. N. 

Translucency of thin plates of marble, alabaster and similar 

substances; Process for increasing , the . H. W. 

Engel. Ger. Pat. 267,066, Feb. 17, 1912. Addition to 
Ger. Pat. 266,027 (see Eng. Pat. 28,361 of 1911 ; this J., 
1913, 87). 

The plates are soaked in liquid, non-volatile hydrocarbons, 
whereby, it is stated, their translucency is so augmented 
*that they can be used in the manufacture of lamp globes 
and the like. — A. 8. 

Glazes ; Production of white and coloured for pottery. 

0. Volkel. Ger. Pat. 267,191, Nov. 6, 1912, 

A MixTUKE containing an antimony compound and an 
alkaline-earth compound is added to an ordinary lead 
glaze mixture or to the fused glaze.— A. S. 


Snamel, glass, and Ike like ; Maw^achm of uMe . 

Verein. Chem. Fabriken, Landau, Kreidl, Heller nnd 
Co . Vienna. Eng, Pat, 29,382, Dec, 20, 1912. Under 
Int Conv., May 4, 1912, Addition to Eng, Pitt. 1136 
of 1912, dated Se]^, 30, 1911. 

See Addition of Jan. 18, 1913, to Fr. Pat. 438,908 of 1912 ; 
this J., 1913, 768.— T. F. R 
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IX.-BUIU)INO HATEKUOS. 

Zinc, chloride in treated wood ; DetermininL the amount of 

. E. Bateman. J. Ind. Eng. Chem., 1014, 9, 

16—18. 

Extraction of the zinc chloride from the wood by leaching 
is uDHuitable, ae organic substances are also dissolved 
and would have to be subsequently removed or destroyed. 
Incineration leads to inaccurate results owing to loss of 
zinc by volatilisation. The most satisfactory method of 
destroying the zinc is as follows : — Five nins. of finely 
ground wood or sawdust are treated with 50 c.o. of a 
saturated solution of potassium chlorate in concentrated 
D trio acid ; after the violent reaction has subsided, 
10 c,c. of concentrated sulphuric acid (s|:>. ct. 1-8) are 
added and after some time the solution is boiled, and when 
the colour darkens, a further quantity of the chlorate 
solution is added, and the boiling and treatment with 
cldorate continued until no further charring takes place 
on evaporating till fumes of sulphuric acid appear. The 
zinc is subsequently determined by titration with fe^- 
cyanide in hydrochloric acid solution, using uranium 
acetate as outside indicator, or by the following method. 
100 c.c. of the zinc solution are treated with 10 c.c. of a 
2 per cent, solution of ferric chloride, 10 c.c. of dilute 
nitric acid, and 1 grm. of citric acid, then made slightly 
ammoniacal, and titrated with ferrocyanido until a drop 
of the solution when placed in the centre of a small quantity 
of a mixture of equal volumes of glycerin and glacial 
acetic acid, gives a blue or greenish blue colour. The 
solution should have a volume of 200 c.c. and bo at 80® C. 
at the beginning erf the titration. The two methods give 
equally accurate results, but the second is not affected 
by the presence of iron, nitrates, or phosphates, and is 
quicker. In both oases control determinations should 
be made with a sample of untreated wood. — A. B. 

Patents. 

Wood; Process of preaertnng . E. E. Somermoier, 

Columbus, Ohio. U.8. Pat. 1,082,658, Deo. 30, 1913. 
PiBBOTJS, organic materials are preserved by treating them 
with a solution of one or more coraiwunds of copper, 
together with arsenious oxide dissolved in a dilute alkaline 
Bofveat.-W. C. H. 

Cement 'and proceaa for making the same. E. Duryee, 
Los Angeles, Cal. IJ.S. P&t. 1,082,684, Dec. 30, 1913. 
Hydraulic cement is finely ground with natural colloidal 
silica, e.g.t diitomaoeous earth (with or without the 
admixture of hydrated lime), in order to reduce the cement 
and diatomaoeous earth to a finer state of division and to 
bring the finely divided particles into intimate contact 
with one anothi^r. By grinding a suffioient quantity of 
an active form of silica with ordinary basic hydraulic 
cement, the latter is converted into an acidic cement. 

-W. C. H. 

Blocka or the like auitabk for road or other mrpoae,e ; 

Formation of . J. S. Kruse, London. 11. B. Pat. 

1,082,762, Doc. 30, 1913. 

About 19^ parts of asphaltum are heated with 78| psrfs 
of a filling material, e.g. clinker, to 400® F. (204® C.) 
and after thorough mixing, parts of sulphur and 4 part 
of mineral oil are added, and the whole subjected to a 
pressure of at least 4 tons per sq. in. The resulting blocks 
are claimed to be capable of resisting a crushing stress of 
about 2 tons per sq. in. — W. 0. H. 

Jtfortor, artificial atone mixtures, and eementa, especially 

Sorel cements ; Procesa for gauging by means of a 

sdution of water-glaaa containing haata aoluhle tn alkalis, 
R. Eberhard. Ger. Pat. 267,031, Fob. 11, 1912. 

TflB water-glass solution used for gauging contains such a 
quantity of alkali ‘SOlnble bases, especially alummium 
hydroxide and lead hydroxide, that the material after 
setting has a composition and properties similar to thoie 
ol the zeolites, i^r example a mixture of magnesia and 


magnesium chloride mixed with a solution of water-glaBB 
containing alkali aluminate and plumbite, yields a magnesia 
cement of groat strength and hardness and showing 
complete constancy of volume. — A. S. 

Sand; Treatment of for the preparaiion of mortar. 

J. Joachim. Ger. Pat. 267,681, Oct. 23, 1912. 

The moist sand, as excavated, is covered with hydro* 
floOBiJieic acid, heated, the evolved gas led into water, 
and the latter together with the eeparated gelatinous 
silioio acid and the regenerated hydrofluosilicic acid used 
for treating a further quantity of sand. The presence of 
the gelatinous silioio acid renders the sand capable of 
reacting more readily with lime^A. B. 

Roofing paper and the like; Manufacture of non-tnjlam- 

rnable . A. Maschke. Ger. Pat. 267,407, Jan. 21, 

1913. 

A SIMPLE or mixed phosphoric acid ester of phenol or its 
substitution products or a mixture of there substances, 
e.g., triphenyl phosphate, triciesyl phosphate or a mixed 
phenylcresyl pWphate, is added to the impregnating 
composition for the roofing paper. — A. S. 

X.-1IETALS ; METALLURGY, maUDDIG 
ELECTRO-BIETAUURGY. 

Iron orea ; Report of Committee ( Fcrcm Deutacher Chemiker 

upon methods of analysing E. Hintz. Z. angew. 

Chem., 1914, 27, 9—11. 

Sampling : — The sample, which should be fairly finely 
ground and not exceed about 60 gnus., is emptied in a heap 
upon paper, and divided into two parts with a spatula. 
One i^rt is pressed out with a broad spatula, tbo other 
part is sprinkled on to the layer thus obtained, and 
the whole mass then pressed out in the same way. This 
treatment is repeated 20 times, the final heap being 
pressed flat with a glass plate and divided into sections 
with a quadrant. The two parts opposite each other are 
united to form one sample, the original thus giving two 
representative samples. Iron : — Five grms. of each of the 
samples are moistened with 1 to 2 c.c. of water in a 400 
or 600 c.c. Erlenmeyer flask, 100 c.c. of hydrochloric acid 
(sp. gr. M9) added, and the flask covered with a watch 
glass and heated for 3 hours at 60® C. The liquid is then 
boiled to expel chlorine, diluted with 160 c.c. of water 
and filtered into a 5(X) c.c. flask. The residue is ignited, 
and fused with sodium bicarbonate, the melt dissolved 
in dilute hydrochloric acid, the iron oxidised and pre- 
cipitated with sodium hydroxide, the precipitate wasned 
and dissolved in hydrochloric acid, and the solution 
added to the main solution. Or the residue may be 
treated with hydrofluoric acid and sulphuric acid, and 
dissolved in hydrochloric acid before the precipitation of 
the iron. Residues from ores containing chromium are 
fused in a nickel crucible with sodium peroxide and sodium 
carbonate, the melt dissolved in hot water and filtered, 
and the residue of iron oxide dissolved in hydrochloric 
acid (1 : 3) and added to the main solution. The united 
solutions arc made up to 600 c.o., and 100 c.c. of the 
liquid concentrated to 60 c.c., reduced with hot con- 
centrated stannous chloride solution (an excess of 1 or 2 
drops being given), then thoroughly cooled and treated with 
26 O.O. of a 5 per cent, solntion of merourio chloride. After 
2 minutes the liquid is poured into 2 litres of water oath 
taining 60 c.c. of manganese sulphate-phosphorio Mdil 
solution (200 grms. of manganese sulphate per litre 
treated with a mixture of 1000 e.o. of pfosphcMio acid of 
sp. gr. 1>3, 600 c.o. of water, and 40() o.o. of sulphurio 
acid of sp. gr. 1*84) with sufficient permanganate solution 
to give a pink colouration. The iron is then titrated 
with potassium permanganate solution (about 6 grms. 
per litre), which has been standardised upon pure iron 
oxide. In the ease of ores containing copper the results 
for iron are not so accurate, but separation of the copper 
efteots no improvement.— C. A. M ' 
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Iron and mmtganeae ores; Analysed . Methods of 

analysis. (J.S. Bureau of Standards^ Wafhmgton, IXC. 
Circular No. 26, 3rd Ed., May, 1913. 

The folloumiH methods were used, iron orea being dried 
at 100®— 165^ C. and manganoee ores at 120® C. before 
analysis : — Silica : The sUioa and insoluhio ’* waH fused 
with sodium carbonate, as usual, the silica obtained being 
evaporated with hydrofluoric and sulphuric acids. 
PhiMphorus : (Sec Blair : “ Chemical Analysis of Iron,” 
7th ed.). When titanium was pr‘*8ent the procedure 
included a double fusion of the ore with sodium carbonate 
and precipitation of the phosphorus by a small quantity of 
ferric salt, the precipitate being subsequently dissolved and 
treated by the molybdate process. Sulphur : Fusion 
with alkali carbonate (alone or with nitre) followid by 
precipitation with barium chloride in a boiling, feebly 
acid solution, and filtration after standing for 36 hours. 
Aluminium : (1) The phosphate method was us(d, but is 
not recommended for ores containing much titanium, owing 
to the uncertain composition of the co-precipitated titanium 
phosphates (2) Iron, separated by means of ether and th<‘ 
solution treated by the basic acetate process, the latUr pre- 
cipitate being dissolved in hydrochloric acid and re- 
prccipitated by ammonia ; as finally ignited and weight d 
the precipitate consisted of AlgO„TiO„ about 70 per cent, of 
the PjOj (Wysor, this J., 1910, 355) and a little Fe,0,. 
(3) By the phenylhydrazine mtdhod (this J., 1899, 1053) the 
sum of iUjOad-TiOj+PjOs was obtaimd ; ivprecipitation 
was necissary to eliminate iron. (4) Electrolytic method 
of Drown and McKenna (this J., 1892, 268) the sejiaration 
of iron was very satisfactory; the alumina, ttc. was 
precipitated twice by ammonia and subsequently weighted 
as AljO,4-TiOa+PaOQ. (6) When vanadium was present 
in the ore the greater part of this clement was found in 
the precipitates from methods (3) and (4) and was deter- 
mined. Titanium: The usual gravimetric and colouri- 
metric methods were employed for which latter the alumina 
precipitates from the pnjccding processes were mcd. 
Vanadium : One of the ores (magnetite) contained 0 08 
per cent. V^Oj, for the determination of which a com- 
bination of existing methods was employed, the vanadium 
solution being finally titrated with A/I 00 permanganate, 
reduced with sulphur dioxide and titrated again. Total 
iron was determined gravimctrioally and by titration 
with pi^rmanganate in sulphuric and hydrochloric acid 
solutions. For the former titration reduction was effected 
by means of a Jones reducer (contauiing a column of zinc 
dust ; see Chom. News, 60, 93) ; the jH^rmanganate was 
standardised against pure sodium oxalate (Sorensen), 
corrections being made for the reducing substances deriv<'d 
from the redu(!er, for the volume of permanganate require d 
to produce the tint in a solution of ferric suljihate of the 
concentration employed, and, in the case of the magnetite 
ore rtderred to above, for the reduced titanium and 
vanadium also. For the titration in hydrochloric acid 
solution the procedure outlined by Jones and Jeffrey 
(this J., 1909, 818) was followed, and similar corn otions to 
the preceding applied ; the results obtained were slightly 
high when the sodium oxalate titro of the permanganate 
was used, but accurate when the latter was standardised 
against an iron ore of known composition. The hydro- 
chloric acid solution of the magnetite ore was reduced by 
sulphur dioxide before titration with permanganate by 
the preceding procc^s, Ferrous iron wm deterramed by 
the Pratt method (Bull. 422, U.S. Gcol. Survey, p. 127) : 
0-5 grm. of ore was treated with 10 e.c. of sulphuric acid 
(1:3) and 40 c.c. of boiled water in a largo platinum 
crucible, the air expelled from the covered crucible hy 
a current of carbon dioxide, and after boiling the contents 
for some time, 7 c.c. of hydrofluoric acid added, and 
boiling continued for 10 mins. The mixture was poured 
into a large platinum dish containing 1(W ® 

cent, sulphuric acid, 200 c.c. of water (both freshly boiled 
and cooled) and a quantity of permanganate slightly lots 
than required (as determined by a prelimuwry test), ard 
quickly titrated with permanganate to the firet pirJc. 
Allowance was made for the vanadium content of the ore. 
Available oxygen (in the manganei^ ore) was detemmed 
by effecting solution of the ore in the pieMnw of a known 
amount of ferrous sulphate, or oxalic fOid sulphuric acids, 
and titrating the excess ef ferrous sulphate or oxalic acid 


with permanganate; W treating the oro with sodium 
oxalate and sulphuric and in an apparatus through which 
dry air was ^ally aspirated, the loss in weight w ing due 
to the evolution of 2 mols. (X), for each mol. 1^0 j, prosont ; 
and by distillation wkh hydrochloric acid, absorption of 
the chlorine in potassium iodide and subst^quent titration 
of the liberated iodine with sodium thiosulphate, the 
latter being standardised against potassium permanganate, 
metallic cop^ier and rosubluned iodine. Manganese : For 
the gravimetric determination, the usual methods (see 
also this J., 1898, 790), or (this J.. 1912, 1055) ; in Mch 
case the manganese remaining in the filtrate was dctc rmin( d 
colourimctrically. For the volumetric determination the 
m( thods of Volhard, Ford and Williams (Blair : ” Chemical 
Analysis of Iron,” 7th td.), von Knorre (this J., 1902, 72), 
the ]>ersulphate colourimetric proc-ss, and the bismuthate 
method weit‘ employed. It is stateil, as the Tresult of an 
exhaustive investigation (this J., 1912, 1055) that the 
bismuthate method yields results of high accuracy. Lime 
and maynesia wen* determined by the usual methods, but in 
platinum vessels, iron, etc. being removed as basic acetate 
and manganese by means of bromine and ammonia. Th<* 
calcium wa.s pn^cipitated twice as oxalate and the weighed 
oxide corrected for traces of occluded iron and silica ; 
two precipitations of the magnesia were also made and 
the weighed pyrophosphate corrected for the presence of 
calcium. Alkdis : Tne method of J. Lawrence Smith 
(heating with calcium carbonate in the presence of 
ammonium chloride) was used, a blank test lieing maiie with 
the n^agents employed. Combined water : The already 
dry ore was heated to ixdnehs for 16 mins, in a cuirent of 
dry air and the water ateorlx’d by calcium chloride and 
w ."ighwl. Carbon dioxide, determint d as usual . — W . E. F. P. 

Irons and steels ; Analysed . Methods of analysis. 

U.S. Bureau of Standards, Washington, D.C. Circular 

No. 14, 4th Ed., July 1913. 

Methods for irons and ordinary steels \~-ToUil carbon : 
Direct combustion with oxygim in porcelain tube, heated 
to 1000®— HIM)® 0., iron biung mix( d with twice its weight 
of pure ferric oxide and steel heated alone. Combustion 
was conducted so as to produce a well-fused oxide, sub- 
w*qu<ntly ground and re-bumed. Lead peW)xide (at 
300® C.) or zinc (at room temperature) was employed for 
eliminating oxides of sulphur from the gases leaving the 
tube ; and a blank test was made upon the oxygen 
employid. Graphitic carbon and silicon, determined 
as usual. Titanium : Mtdal dissolved in hydrochloric 
acid of sp. gr. 105, and the insoluble residue, containing 
practically all the titanium, treated as usual for the 
det(’rmination of the latter by the hydrogen piTOxido 
colourimetric method. Phosphorus : Molybdate pre- 
cipitation employed. (S<’e this J., 1912, 927 — 928.) 
Sulphur : 5 grms. of the imdal dissolved in nitric acid, 
a little sodium carbonate added, the solution evaporated 
to dryness, the residue leaked, then re-dissolved in hydro- 
chloric acid, and evaporation and baking ri'peated. 
R('sidue dissolved in hydrochloric acid, and solution 
evaporated to a syrup, diluted to 40 — 50 o.o and filtered, 
the insoluble portion being treated separately for n'covery 
of sulphur, by fusion with alkali carbonate and nitrate. 
To the cold filtrate (about 100 c.c.), 10 c.c. of a 10 per 
jcent. solution of barium chloride added, liquid filtered 
after standing for 48 hours, and precipitate washed, 
first with a hot dilute solution of hydrochloric acid and 
a little barium chloride and then with hot water, the 
washings being collected separately and evaporated 
for recovery of dissolved barium sulphate. In the 
evolution method the gaseous products from the dissolution 
of the sample were passed through a mixture of 25 c,c. of 
ammonia (sp. gr. 0-90) and 5 c.c. of a 3 per cent, solution of 
hvdrogen mTOxide, this liquid being subsequentlv acidified 
and precipitated with barium chloride as usual. MongonMC : 
The bismuthate method (Blair, Chemical Ana yaw of Iron, 
7tb cd p. 121 ) was used. In the case of steels containmg 
small amounts of chromium os impurity, titration against 
arsonite solution was employed; or the chromium was 
removed by zinc oxide before the appbcation of the 

iSr special alloy-stwls ^ meUl 

was dissolved in 10 percent, sulphuno acid, the hot solution 
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saturated with hydrogen sulphide (to prevent p^iWo 
Kolution of copper during filtration) and filtered, the 
rcHidue being digested with nitric acid and evaporated 
(ultimately to dryness) with hydrofluoric and sulphuric 
acids. From the solution obtained by dlssolvijig the 
residue in sulphmic acid (or fusing it with alkali bisulphate) 
the coppar wa-t deposited electrolytically or determined 
colourimetrically with ammonia. Molybdenum {in small 
amounts) with and without Mpper : The steel wa^ dissolved 
as for copper, the residue digested with n/jua regia without 
previous ignition, the solution evaporate<i nearly to dry- 
ness with sulphuric acid, the residue dissolved in water 
and the solution saturateul with hydrogen suliflxide. 

In absence of coj)i>er, the precipitated molybdenum 
sulphide was collected <ui a (ilooeh crucible, converted 
into irioxide by ignition, and weighed; when copper 
present, the sulphides w<'re dissolved in nitric acid and the 
co]>pcr rem(»ved by lK)iling th(' solution with potassium 
hydroxide and filtcTing, the filtrate being acidified with 
sulphuric acid and saturated with hydrogen sulphide to 
precipitate the molylxlenum. The dimethyl- 

glyoxirac method used, the ni<ikel Iming pn-eijutate^d 
direct from an ammoniaeal lartrat.e- s(»lution of t.h<‘. alloy- 
steel; with iron or ordinary steel a larger quantity of 
the Ham|)le was used ajul th(‘ Indk of the iron removed by 
an ether separation before the addition of th<‘ precipitant. 

In citlvr case the nickel pnM-ipitate was allowed to stand 
for 1 hour Isdore filtering. (>hrimium : For small amounts 
Blair’s medhod ((or. rit., p. 20fi) was used, the final deter- 
mination h'ing made colouriraetrh^ally (Hillebraud, Bull. 
422, U.S. (icol. Survey, p. 147.) For larger amounts the 
metho<is of Blair (foe. cit.) and ('ain (this J., 1U12, 132) 
w<'re. (MTiploycsl. Phosphorus ; I’he acetate s«‘paration, 
followed by double precqutatioii as magnesium ]jhos])hate 
was used for steels eontainiTig vanadium. Manganese : 
Steels fi(M‘ from vanadium, dissolved in aqua regia, 
the bulk of the iioii n-moved hy means- of ether, the 
solution treated with magnesia or z-im? oxkie and filtered, 
the- filtrate evaporati'.d to a snmll voluirus the i-alts con- 
verted into nitrates, and the rnaiiganew' (let<>riniii(‘d by the 
hismuthate rrudhod. Cain’s met hod ( Bureaxi of Standards, 
Tech. Paper, No. 24) was also used, ('itlcT as deserils'd hy 
t.he author, or with subst it ution of '/-iue oxide for cadmium 
carlnmatie. Vanadium : fi -10 grms. of the st tel were 
dissolved uv hydnehlorie acid (1 : 1) with tlie additioJi of 
a few dr<»ps of hydrofliurrie acid, and filteretl, the iiuoluble 
residue beinu ignited, fused with sodium carlionate, 
extracted witn water and addi d to t h(’ main fill rate. Aftt*r 
oxidation with nitric acid the bulk t)f the iron wixs removed 
from the solution by means of ether, th(> acid layer con- 
centrated and finally evaporated to dryness with strong 
nitric acid. The solution obtained )>y dissolving the 
residin' in strong nitric acid was diluted, n«‘arly neutralised 
with sodium hydroxide and poim'd slowly, with vigorous 
stirring, into 15(1—200 e.c. of a 10 per cent, solution of the 
latter; after which the solution was filtered and the 
precipitate re-dissolved and rc pr<‘ei])itated until shown 
1,0 be free from vanadium by solution in nitric acid and 
addition of hydrogen i>eroxide. Ihe combined filtrates 
wore nearly neutralised with nitric acid and the vanadium 
]m^cipitateHl by the addition of mercurous nitrate, the 
precipitate filte'red off, wa.shed with dilute mercurous 
nitrate solution, dried and ignited, the impure vanadiunj 
pentoxide thus f)btained being purified by two or more 
fusions with Kidium carlsmate, each foilowed by pre- 
cipitation with mercurous nitrate and ignition of the 
inrodurt. Tht' imre vanadium pimtoxide finally obtained 
was fused with sodiuni carbonate, the melt dissolved m 
dilute sulphuric acid, the vanadium reduced by sulphur 
dioxide, the latter expelled by boiling, and the liquid 
titrated against A’/fiO permanganate*. Th<* methods of 
(’ain and (^ain ami Hostedter (this J., 19U, 968; 1912, 
333) W(*r(' also employed. Tungsten : The aqua regia 
method was used. — ^W. 11 F. P. 

Iron ore; Coneentration and hrimetting of in Scan- 

dinavia. A. Beielstein. Stahl ii. Risen, 1914, 84 , 
41—46, 100—106. 

The methods of ooneentratiug (mechanically and magnetic- 
ally) and briquetting iron ore at various Scandinavian 


works are described. The briquettes as first shaped in a 
press, contain 8 to 10 per cent, of water. They are then 
passed through a long tunnel furnace, in which they 
first receive a prclimhiary heating, and are then sudden^ 
exposed to a temperature of 1200*^ to 1300° C. The author 
considers that the magnetic iron oxide thereby becomes 
oxidised to ferric oxide with evolution of heat, so tl»t 
locally much higher temperatures are reached, which 
cause the particles to fuse together. This view is con- 
firmed by the fact that haematite briquettes require higher 
temperatures and are not so strong as magnetite briquettes. 
The size of grain, as affecting the drying, and the relative 
amounts of lime and silica, as affecting dosulphurisation 
and the final structure of the briquettes are discussed with 
special reference to the ores treated at the various works. 


Gray east-iron ; The influence of manganese, on the 7ncchanical 

properties of . F. Wiist and H. Meissner. Ferrum, 

1914, 11 , 97—112. 

Four serips, each of 10 samples, were, prepared with Mil 
from about 0*2 to about 2 per cent, in eacdi seiies ; C (total) 
about 2-79 }K!r eent. in the first series, 3-08 per cent, in the 
se<Mmd, 3-32 })er ei'nt. in the third, and 3-89 per cent, in 
the fourth : Si about 1 -5 per cent, in the first three scries, 
and 1-7 p-r cent, in the fourth. Mi'chauieal and micro- 
seojiic tests were made on all the samples. The members 
of the fourth .s(*rieH, with the highest carbon content, gave 
markedly the h>weKt “ strength ” results. Of the other 
three series, the second, in which the combined Carbon 
most nearly approached 0-9 i^er cent., gave the liest 
results. In the fourth series the strength incrc'ased with 
increasing manganese duo to the graphite lamella bt'ooming 
smalhr. In the first three series, te'jisilc and transverse 
strength attained a maximum with about 1 jsir cent. Mn. 
Flexibility and impact strength fell with increasing 
nianganes<', the effect Vicing peater, the lower the carVsui 
content. Bardness rose with increa.sing mangane.se, btit 
for the low manganese values it remained practically 
constant in eonsequi-nce of the uiereasing leparation of 
graphite. The formation of graphite* inereased as the 
manganese content rose to 0'3 per cent., but higher 
amoTints up to 2*5 p(*r cent, had no further effect.— T. St. 

Steel ingots: The making of sound' — — . B. Stoughton. 

J, hVaiiklin Inst., 1914, 177 , 65 — 73. 

TiiK addition of titanium alloy to molten steel has Is'cn 
found mJisl effecitivc for preventing or remedying the 
oeelusion of oxides by the metal. In steel containing 
normal amounts of phosphorus and sulphur, segregation 
does not occur to a dangerous extent jirovided the metal 
is properly deoxidised before teeming, is not “ wild ” in 
the moulds and is east in ingots not exceeding 6 to 10 tons 
each : the largt'r the ingot required, the smaller should 
ho the ])hosph()rus and sulphur contents of the metal; 
ingots of great thickness should not lx> used unless the 
central core is to be. drilled out and discarded as in the 
manufacture of large guns. For the prevention or elimina- 
tion of .shruikagi' cavities in steel ingots, suitable “ crop- 
ping ” of the latter, in conjunction with careful inspection, 
is regarded as being in most cases an adequate safeguard 
against the oeeurrence of imwclded pipe in finished steel. 
(See also this J.. 1912, 987 ; 1913, 636.)— W. E. F. P. 

Damascene steel ; The proidem of the old . W. (luertler. 

Int. Zeits. Metallog., 1914, 6, 129 — 141. 
Damasuene steel contains 1-0 to 1*6 pt>r cent. C, and 
consists structurally of extremely small grains of ceraentite 
in a ground mass of ferrite. The characteristic appearance 
and properties of the steel are due to alternations of 
cementito-|ioor and cement ite-rich zones. Prolonged 
heating at elevated temperatures, as rt'commended in the 
earlier literature, cannot jmssibly give the desired result. 
The most promising- method seems to V)e to heat suitable 
Bte'el, in which an extremely fine-grained structure has been 
induced, to a tell^^^ature below 700° C. for a sufficiently 
lengthy period. The necessary preliminary structure xwy 
be produced by very rapid cooling, or by severe working 
above the eutectoid temperature. — ^T. St. 
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Ferrogilicon. M. v. Schwarz. Perrum, 1913, 11, 80—90. 
1914, 11, 112-117. 

The 8i)ecific i^avities of fcrroBiliooiu containing up to 
96 jwr cent. Si are given, and the determination of the 
specific gravity is recommended as a quick control test 
when the silicon exceeds 26 per cent. The specific resist- 
ance of ferrosilicon with up to 40 per cent Si increased 
discontinuous ly with increasing silicon content, the curve 
changing direction at points corresponding approrimattdy 
with the iron silicides. The hardness, determined by 
Shore’s scleroscopc, attained a maximum at 7-6 jxjr cent. 

Si. The analysis of ferrosilicon is described in detail. 
With up to 16 per cent. Si, aqtta regia is used to dissolve 
the alloys, which are first reduced to a very fine stat^ of 
division in a glass-hard steel mortar; with higher per- 
centages, distillation in a current of chlorine, or fusion with 
potassium hydroxide must be ri'sorted to. Both methods 
give good results. The fusion is best carried out in a 
deep, narrow, nickel crucible, and the addition of an 
oxidising agent, such as potassium nitrate, or small 
(juantities of sodium peroxide, is sometimes necessary. 

— T. St. 

[iS’ileer.] Ore Jlotaiion ; A study of •. D. G. (Campbell. 

School of Mines Quart., 1913, 36, 28 — 34. 

An uivestigation to determine the best conditions for 
concentrating — (by agitation and froth flotation — a 
siliciouH silver ore containing 6 — 6 per cent, of timdy dis- 
seminaft-ed sulphide minerals (pj'rites, stibnite, silver 
sulphide and antimonide) including about 150 oz. Ag 
]icr ton. In the tests, for each of which 100 or 200 grms. | 
(»f ore were employed, mineral (cylinder and machine), | 
sjieini, fish, whale, corn (maize), cotton-seed, rapf'-seed, i 
(’hina-wood, resin, pine and pine-tar oils were used ; and 
variations were made in the proportion of sulphuric; acid ; 
used, the period and rate of agitation, and the tem- 
lierature of the ore mixture. A jicripheral speed of 1 100 — 
1200 ft. per min. of the agitator-blad('s was necessary 
for eflicient concentration of the material; and pine-tar 
oil was found to be; the Isist frothing-agent, the most 
sat isfaiitory pro|)ortion being about 0-1 js-r cent, of the 
W(‘igh1 of ore. The froth was non-seicctive in the al)senee 
of acid ; and the amount of the latter necessary to give 
the Ix'Ht- residts was about 0-4 per cent, of the weight of 
or«'. The concentrate obtained at l.'itrF. (66d)‘’(\) 
eontained much less ganguo than that produced at 06® F. 
(18-3® G.); the |)ercentage extraction was also greater, 
and the time of agitation and consumption of oil less, 
at the higher than at the lower temjxTature. — W. E. F. V. 

(yiipdlation \osses. J. Loovy. Chem.-Zeit., 1914, 38, 
82—83. 

In th(; assay of gold bullion the loss of metal due to 
absorption by the cupel must be determined at frequent 
intervals even for the same make, of cupel. I’he following 
figures represent averages from six determinations made 
under exactly the same conditions in cupels of different 
manufacture. (The paper gives no information as to the 
composition of the cupels.) 


(’mifti. 

Ltms per cent. 

Cuix.l. 

UiHs iK?r cent. 


All. 

Alt. 


All. 

Ag 

lirriuaii 



(jiemiau 

0-348 

] -218) 

(iVe 1) .. 

0-197 

1-190 

(No. 2) . 

Freiu-h 



French 

0-868 

1-330 

(Velter) .. 

0-219 

1-380 

(Doloufl) 

(jonnan 



(jennan 

0-370 

1-400 

(No. 6) .. i 

0-240 

1-710 

(No. 5) . 


— W. R. S. 


(Jopper ; Resistivity of , in temperature range 20® C. 

to 14W® C, E. F. Northrup. J. Franklin Inst., 1914, 
177, 1—21, 

Three series of measurements were made, viz., in the 
ranges 20® to 1143® C., 1394® to 20-6® C. and 1443® to 
20® C., and Fosistivity curvw plotted from the data 
obUined. The following values for copper of 99-39 


per cent, conductivity an^mentioned as having the highest 
probability of being correct ; — 


Temperature (® C.). 
20 

1000 

1082-6 

1082-6 

1100 

1.S40 

1450 


jfiesistlvtty (microhms per o.o.). 
1-7347 
0-42 

10*20 (metal solid) 

21-80 (metal molten) 

21-43 

28-80 

24-22 


— W. E. F. l\ 


Arsenic and aniintony [in copper \ ; JJetermination of . 

E. E. Brownsou. Min. and Eng. World, Dec. 27, 1013, 
1166—1167. 


The following methods, employi‘d for convorU*r and 
n-fined coppi-r at the works of the Anaconda Go^iHjr 
Mining Co., Great Falls, Mont., U.S.A., and n-quiring 
alx>ut 24 hours for a single sample, are slated to give 
very aeenrate results. 

Converter copwlr. 10 grms. are dissolved in a mixture 
of .30 c.o. <d Kulimuric acid, 20 of nitric acid and 60 of water, 
the solution boiled, diluted and elcctrol3rsed (currejit 
4 amp.) until only about 0*25 grm. of copjxir remams 
unprecipitated ; the liquid is made ammoniaeal, acidified 
with hydrochloric acid, 8aturnt.ed with hydrogen sulphide, 
and after 30 mins, is filtered. The precipitate is dissolved 
in 25 -30 c.c. of aqua regia, the solution evaporated to dry- 
ness, the residue boiled for 10 — 16 mins, with a solution of 
4 — 5 grms. of potassium hydroxide in 30 c.d. of water, 26 c.c. 
of sodium sulphide solution (1 lb. of orystalliwd mono- 
sulphide in 2 litrt'S of water) art- added, the fM)iling continued 
for 5 — 10 mills, and the solution cooled and decanttd 


through a small filter, the- black residue bt-ing re-lrt-aicd 
w ith a further 2.5 (;.c. of sodium sulphide and finally washed, 
Ul the paiM-T, with dilute sulphide solution. Tht- filtrate 
[volume piX'ferably 150 — 175 c.c.) is heated with 6 e.c. of 
tiydrogeii peroxide imtil the strong yellow colour fades, 
liooled. and electrolysed (0-10 — 0-16 amp.) to precipitate 
I ho anfirnoiiy, re-solution of the latter bt-ing jirevenfcd 
l>y removing the cathode from the liquid as soon as the 
i‘urrent is ilisconlinued ; the cathooc is subsequently 
wa.sh('d with water and alcohol, dried over an alcohol 
(laiiu- and weighed. The solution is acidified with sul- 
phuric acid, Saturn Ud with hydrogen sulphide, and after 
30 mins, filk-n d : the ])recipitate is dissolved in dilute 
ammonia (I ; 4), the solution acidified with sulphuric acid, 
in (‘XcesK (7 or 8 c.c.), and the liquid evaporated until 
fumi'S of Huljihur triuxide apiiear ; the vessel is then 
covered and the solution heated strongly for CO — 90 
mins., after whi(;h it is HUccessively cwded, diluted, 
ueulralised with ammonia, acidified with hydrochloric 
acid, filtered, made alkaline with an excess of sodium 
bicarbonate, and titrateil with iodine solution (6-106 grms. 
]KT litre) whieh has been previously standardised against 
arsenic trioxide. When the coj)|kt contains less than 
().04 — 0-06 |x'r cent. As, the determination is lx;st made 
on 20 grms. 

Refined copper. The |xircentages of arsenic and antimony 
being usually very small, no attempt is made to 8e]iarate, 
the two elements. 26 grms. of the sample and 0-06 grni. 
of pure iron are dissolved in 86 — 00 t;.c. of nitric acid 
anfi 76 c.c. of water, the solution boiled and diluted to 
600 — 700 O.C. with very hot wafer ; after which ammonia 
Ls addeil until the copper hydroxide first precipitated is 
redisHolved. the liquid thoroughly stirred to coagulate 
the ferric hydroxide (boiling is not permissible), allo^d 
to stand for 10 — 16 mins, and filtered. The iron precipb 
tate, containing the arsenic and antimony, is washed 
with hot water and/or ammonia solufion until most 
of the cop^xir is removed, and dissolved, on the paper, 
in a boiling mixture of 3 c.c. of nitric acid, 6 of sulphuric 
acid and RO of water, the solution being subsequently 
heated to boiling and electrolysed for 2 hrs. (cur^nt 
0-6 amp.) to remove the lost traces of copwr. The 
liauid is then boiled, made ammoniaeal, boiled again, 
allowed to stand, and filtered ; the iron precipitate is 
dissolved in dilute hydrochloric acid, the solution neu- 
tralised with ammonia and reduced with ammonium 
bisulphite, or preferably with sodiuin hypmphoyihite, 
wKifh the liauid (freed from sulphur dioxide by 
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boiling, ii buulphite hag been used) is saturated with 
hydrogen sulphide and allowed to stand overnight. The 
precipitated sulphides arc subsequently hltered on an 
asbestos felt in a platinum Gooch crucible, washed with 
water, alcohol, carbon bisulphide and alcohol, dried 
for 1 hour at 105® C. and weighed. When the assay is 
made on 25 grms. the percentage of arsenic and antimony 
combined is obtained by multiplying the weight of the 
mixed sulphides by the empirical factor 2-4. — W. E. F. P. 

Capper^nickel matte ; The roasting of . B. F. Kem 

and M. H. Merris. School of Mines Quart., 1913 — 1914, 

86 , 1 — 21 . 

Thb paj>cr is divided into sections dealing with the separa- 
tion and determination of the sulphates, oxides and 
sulphides of copper and nickel in mixtures of these com- 
pmmds ; the determination of the reaction btdween 
copper oxide and nickel sulphide; and the roasting 
of a commercial copper-nickel matte. On heating a 
mixture of copper oxide and nickel sulphide, a small 
amount of the sulphate of each metal was produced 
btdwecn 626® and 600° C. ; above 600° C. no sulphates 
wore formed, but a mixture of the subsulphides of eopjwr 
and nickel with cuprtms sulphide, the formation of the 
latter being more rapid at higher tcmiwratures ; no 
reaction was observed on ht'ating tiickel subsulphide 
with copper oxide. In the roasting of copptT-nickel 
matte, oxidation proceeded slowly Ix'low 600® (\, while 
alwvt^ 730°C. Mlu' particles became pasty an<l caking 
occumHl. The best results were obtained by first roasting 
the pf)wdered matte for about an hour at 460®—600® C., 
with free access of oir, to cause a coaling of oxide to form 
on the particles, and then raising the tem|K!rature 
to between 675° and 726® C., vigorous rabbling of the 
charge being maintained throughout the whole operation. 

— W. E. F. P. 

Bronze, brass, and German silver ; Analysis of . 

L. Bertiaux. Ann. (’him. Analyt., 1914, 19 , 6 — 14. 

Copper : 5 grms. are dissolved in a mixture of 10 c.c. of 
sulphuric acid (sp. gr. 1-84) and 20 c.c. of nitric acid 
(sp. gr. 1*33), diluted to 300 c.c. and electrolysed with a 
current of 2- -3 amp. If much tin be present, the deposit 
of copper must be redissolved, and the solution again 
electrolysed, using 1 amp. At the end, the solution is 
removed and replaced (without breaking the electrical 
connections) by a beaker containing 2*6 c.c. of each acid 
and 300 c.c. of water ; after 6 minutes, this is replaced 
by water ; after another five minutos the electrodes are 
detached, the, cathode washed with water, twice with 
alcohol, and dried for 10 minutes at 90° C. Iron, nickel and 
rohalt, manganese, and aluminium : The combined mother- 
liquors from the electrolysis are boiled down till they 
fume strongly, (ioolcd, water added, the solution warmed 
till all salts dissolve, transferred to a beaker, saturated 
with hydrogen sulphide, and 1 or 2 c.c. of 60 per cent, 
ammonium sulphate added. The solution is filtered, 
heated to expel hydrogen sidphide, treated with 1 c.c. of 
perhydrol (hydrogen peroxide solution), and excess of 
ammonia, boiled, filtered, the precipitate redissolved in sul- 
phuric acid, re-precipitated, filtered off, washed, dried, 
ignih’d in a silica crucible, and weighed. A few drop4 of 
sulphuric acid (1 : 1) and a few e.c. of hydrochloric acid are 
added, the oxides dissolvt'd, and the B(dution evaporated to 
fuming ; it is cooled, diluted to known bulk, and aliquot 
jxtrtions taken to determine iron and manganese. 
Aluminium is obtained by difference. The united filtrates 
from the ammonia precipitation are treated with 6 c.c. 
of sulphurous Bind, 20 c.c. of 26 per cent, solution of 
magnesium sulphate and 26 c.o. of ammonia, heatod to 
boiling, and electrolysed with a current of 0*1 amp., 
keeping very hot during the whole day during which the 
electrolysis goes on. This gives the nickel and cobalt 
together. Zinc : The mother liquor from the last 
electrolysis is boiled to concentrate it and remove sulphur 
dioxide, 50 c.c. of an 18 per cent, alcoholic solution 
of sodium hydroxide art; added, and the solution con- 
centrated to 200 c.o. A few c.c. of perhydrol and 
20 c.o. of citric add (10 per cent.) are addra, and dilute 
sulphuric acid to neutrality, then a few drops of the 


sodium hydroxide and 20 c.o. of citric acid; the sino 
is now deposited on a coppered cathode by a current of 
0*4 amp. Lead : If manganese bo absent, 6 grms. of the 
alloy are dissolved by means of so much copper solution 
(100 grms. of copper dissolved in 600 c.c. of nitric acid 
and made up to a litre) that there shall bo 10 grms. of 
copper in all, and nitric acid so os to make 37 c.c. in excess. 
The solution is electrolysed with 0*3 amp. all night, and 
the anode weighed. If manganese be present, 6 grms. 
are dissolved as for the determination of copper, the 
solution evaporated to fuming, cooled, treated with 
water, warmed, and filtered through a close filter, 
washing with dilute sulphuric acid. The filter and pre- 
cipitate are treated, in the original btakcr, with 100 c.c. 
of the copper nitrate solution, 40 c.c. of ammonia (sp. gr. 
0*92) and 80 c.c. of nitric acid (sp. gr. 1‘33), kept just 
boiling for half an hour, filtered, diluted to 300 c.c., 
and electrolysed. Tin : IVom 2*6 to 10 grms. are treated 
with nitric acid (3*8 c.c. per grm., and 6 c.c. excess); 
after solution, the liquid is diluted to 460—600 c.c. with 
boiling water, a few c.c. of 60 per cent, ammonium nitrate 
added, the liquid boilc'd for a few minutes, filten d, and the 
insoluble residue wa^hc(l, dried and weighed. In accurate 
work, it must then be fuhed with sodium carlxmate and 
sulphur, and the impurities determined as usual.-^. T. I). 

Aluminium ; Electro-plating with nickel. J. Canac 

and E. Ta silly. Omptes rend., 1914, 168 , 119—121. 
The metftl is passed through a bath of boiling potatsium 
carbonate, washed, bnished with milk of lime, washed, 
dipped in 2 per 1000 solution of potassium cyanide, 
washed, dipped in a bath of 600 c.c. of hydrochloric acid 
and 600 c.c. of water in which 1 gnn. of iron has been 
dissolved, till it acquires a “ moir6 ” appearance, washed 
again, then placed in the depositing bath (in which nickel 
chloride gives better results than the sulphate). The 
nickel adheres so strongly as to bo practically inseparable 
by any treatment which docs not break the aluminium 
itself. Microscopic examination of the surface of the 
metal after the iron bath favours the view that the iron 
accentuates and localises the attack by the acid to as to 
produce a sort of cellular etching ; by deposition in these 
cellules the nickel is interlocked with the aluminium, 
and thus firmly attached. Nickel-plated alumnuum is 
permanent in moist air, and resists dilute t odium car- 
bonate, glacial acetic acid, and saturated common salt 
solution. Its expansion-coefficient by heat is loweretl, 
and wires of it show no Thomson effect. — J. T. D. 

Zinc-cadmium alloys : Hardness and electrical conductivity 

of . A. Glasimow and M. Malweew. Int. Zeits. 

Metallog., 1913, 6, 113—122. 

The alloys were prepared from the pure metals and 
formed into rods by drawing up the molten metals into 
Jena-glass tubes. The rods were annealed for 84 hours 
at 226° C., and their conductivity then determined. 
Tho curve obtained was a straight line, indicating the 
ab.scnce of solid solutions. The conductivity values 
found for the pure metals were 1^*5 for c.admium 
and Xo=18'l for zinc. Tests made by Brineirs hardness 
curve, using a ball of 9-52 mm. diarn.* and a load of 200 
kilos, with samples annealed at 225° C. for 72 hours, showed 
a single maximum at the eutectic concentration, viz., 
26*6 atomic per cent. Zn, but with alloys which had been 
first liammered and then annealed at 225° C. for 900 hours, 
it was a straight line. The values for the pure metals were ; 
Zn 381 and Cd 22-0.— T. St. 

Metals and alloys ; Experimental determinations of the 

viscosity and density of some molten . R. Arpi. 

Int. Zeits. Metallog., 1914, 5, 142 — 168. 

The molten metal or alloy was drawn up from a graphite 
crucible into a quartz vessel shaped like a pipette, and the 
time measured for the outflow through a capillary tube, 
as tho level passed two constrictions. The viscosity vessel 
was surrounded by a glass tube on which a spiral of 
resistance wire was wound, whereby the determination 
could be made at a desired tam^rature. Tho chief 
experimental difficulty was to prevent oxidation of the 
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metal, and to cope with it an atmoephere of hvdroMn 
containing methyl alcohol was prorid^ inside tb gUMs 
tube. In each case the coefficient of viscosity was 
calculated by Poiseuille's formula, the vessel being 
calibrated with mercury as the normal liquid. Deter- 
minations were made upon the pure metals (M, Sn, Pb, and 
Bi, and upon Pb-Sn and Pb-Bi alloys, at temperatures 
ranging from the melting point to 650^ C. The viscosity 
of all the metals investigated was of the same order of 
magnitude. The sequence of the viscosities was llui same 
as that of the melting points. With cadmium, mercury, 
tin and lead, the fall in viscosity with rising tempera! tire 
was larger in proportion as q was larger, but in the 
case of bismuth the fall was relatively less. The 
viscosity of the Pb-Sn alloys was somewhat smaller 
than would be the case if the law of mixttm^s 
held rigorously, and with the Pb-Bi alloys at low 
temperatures this discrepancy was even more marked. 
The viscosity temperature-coefficient of the Pb-Bi alloys 
was surprisingly small, and at higher Bi -concent rat ions 
appeared to be even lower than that of pure bismuth. 
The speciiio gravities of the same metals and alloys at 
<lifferent teii^ratures were determined using the same 
apparatus. The observed specific gravities of the alloys 
were very slightly lower than those calculated by the 
law of mixtures. — T. St. 


iSftntcfed product rkh in metallic iron ; Production of 

from fine iron orc«, pyrUm cinder, or the like. Metallbank 
und Bletallargischo Ges. A.-0. Qer. Pat. 268,169, 
Nov. 13, 1910. 

Th* fine or© or the like, mixed with a certain quantity of 
carbon, is subjected to a blast which is parsed fi»t through 
a layer of incandescent carbon below or above the charge 
and of such thickness that the gar es which come in contact 
vrith the charge before sintering are as far as possible 
rich in carbon monoxide and free from ox^n. Several 
alternating layers of the charge and of carbon may be 
employed. — A. S. 

[Odd and silver.] Ores; Treating metahearrying . 

I. KitFee, Philadelphia, Pa. U.S. Pat. 1,082,696, 
Dec. 30, 1913. 

A CYANIDE process in which the solution is periodically 
subjected to the action of an electric current while in 
contact with the ore. — W. E. F. P. 

Zinc; Cemde.nsation of . A. L. J. Queneau, 

Philadelphia, Pa. U.S. Pat. 1 ,082,766, Dt c. 30, 1913. 
The interior of the condenser is provided with carbon 
baffie-plates arranged transversely and longitudinally, 
or radially.--W. E. F. P. 


Mineral and metal production in the United States. Eng. 

and Min. J', Jan. 10, 1914. [T.R.] 

The following tables show the approximate production 
of the principal metals and minerals in the Unitul Stat<s 
in 1913, figures for 1912 Ixing added for comparison : — 


Production of metals in the United States. 


Metal. 


Unit. 


1912. 


1913. 


Aluminium 

Copiier (tf) 

F'orromanganese . 

(Joltl (h) 

Iron 

L(*!nl (c) 

.\ickPl {*•) 

()uieksllvpr 

Sliver (fc) 

Zine (d) 


iwundc . . . 
liounds . . . 
long tons . 
dollars . . . 
long tons . 
short tons 
pounds , . . 

flasks 

troy ounces 
short ton** 


(ff)40,000,000 
1,241.762,508 
227,725 
93,451, 5(K) 
29.525,412 
410,(K)« 
42,168,709 
(/)25,147 
63,700,800 
348,038 


(A).'»0,000,000 
1,228,811,581 
353, HN) 
88,301,023 
.30,808,300 
433.476 
(e).3H.0M,745 
(/»)21,(MH) 
07,601,111 
3.50. 1 40 


(a) Production from ore originating in the United SUtea. 
(&) The statistics for 1912 are the final and those for 1913 are 
the preliminary statistics reported jointly by the director of tl»e 
Mint and the U.8. Oeological Survey, (c) of refliu^ 

lead from ore and scrap originating in the United States ; anti- 
moiilal lead is Included, (d) Total production of smelters, except 
those treating dross and junk exclusively ; Includes spelter derived 
troni Imported ore. (el Importe ; for 1913, flrat 10 montlw only. 
This nickel is refined in the United States for the production of 
metal, oxide and salts. (/) As reporte<l by U.S. (leolopcal Survey. 
(g) As reported by the Metallgesellschaft, Frankfort am Main 
(/<) Estimated. 

Production of mineral and cluniicol subdances. 


Sulwtaufe. 


1912. 

1913. j 

Arsenic 

isninds . . . 
short tons 
short tons 
short tons 
iionnds ... 
fouB tons 

5,852,000 

84, 478, 5*27 
449.902,723 
42,528.6.53 
39,480,741 
59,190,798 

4,024.140 
90,0«9.‘>0:i 1 
471,909,903 1 
45.328,890 ; 
54,330,(¥)0 ■ 
01,770,478 1 

Coal, antli (ft) ... 
(;o«|, bitn. (b) ... 
('oke (h) 

Copper sulphate . 
Iron ore 



(b) The coal and coke statistics are the estimates of Coal Age. 


Zinc; Process for precipitation of . F. L. Wilson 

and S. E. Bretherton, Berkeley, Cal. U.S. Pat. 1,083,786, 
Jan. 6, 1014. 

In the electrolysis of zinc sulphate solution, the atre^ngth 
of the solution i« maintained substantially constant by 
the addition of zinc carbonate. Acid ammonium carbonate 
is also added so that ammonium sulphate is formed, 
which acts us a catalytit* agent and causes a more uniform 
deposition of the zinc. The ammonia and carbon dioxwle 
liberated from the bath are recovered.— T. St, 


Zinc ; Separation of by the action of a blast of air 

on a mixture of the zinc^erous material with fuel and, 
if necessary, with other substances. F. C. W. Timm. 
Ger. Pat. 268,427, Oct. 9, 1912. 

The “blowing” b effected in stages, and between 
successive blowings the charge is moved from one part 
of th© permeable hearth or grate, and then replaced 
thereon or on another part or moved from one grate to 
another one : during this operation portions of the charge 
at different temperaturt^s may be mixed with one anotlmr. 
A rotating or tilting grate may be used, the blast being 
delivered only through that part covered by a sufficient 
depth of charge. The apparatus shown consists of a 
rotary converter with a grate let into the wall at one part. 
The blast is delivered below the grate with the converter 
ill such a position that the grate Ls at the lowest part. 
After a period of blowing, the blast is cut off, the con- 
verter rotated several times to mix the charge, then restorKl 
to its original position, and the blast again delivered, 
nml so on. — A. S. 


Vangaten and method of making the same for use as filaments 
of incandescence electric lamps and for other purposes. 
W D CooiidKe, Assignor to General Electric Co.. 
Schenectady, N.Y. U.S. Pat. 1,082.933, Dec. 30, 
1913. 

^ MASS of pure tungsten, formed by agglomerating ard 
Entering the powdered meUl, is subjected to repeated hot 
iwamnir. until it becomes fibrous in structure, and then 
Vtv lint, drawinff.-— W. E. F. P. 


Patents. 

Pat«. 1,082,947 and 1,082,948, Dec. SO, 1913. 

Thb material, an alloy of iron with 
silicon), te heated to 700'— 800' C., or to ’ 

and cooled slowly ; then reheated to 9W 10^ C., 
or to 700°— 800° C., respectively, and p 


(1) Dandptiuruint ora ; (2) recovtrtng awlphor . (3) 

o6to.m4 wOphar from oulpUda ; (4 ^jAurwnf 
ntiA britmeUina ora ; (6) alrattiog nipbvr ; Procrua 
New York. D.S. Bat^ 1,083,246, 
1,083,M0. 1,083,261, 1,083,262 and 1,083^ Bee. 
30, 1913. 

(1) Fob roooTory of the “fixed ralpito atom,” enlpbde 
nria am cxDOi^. in th© presence of steam, to a non- 
oxidising flame, at a temperatwe snffieiently high to distil 
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tho Hulphtir, without fusing the ore. (2) A layer of sulphide 
ore, e8j>eciallv jiyrrhotito ore, in which no conriderable 
amount of sulphide having both “ fixed and feeble sulphur 
atoms ” oxistH, is treated with a reducing flame obtained 
by burning gas containing much methane and el by lei e, 
tho temperature in the reaction zone being maintained 
at 700^' — 900*^ C. ; steam may be added to the gases 
leaving the furnace. (8) Sulphide ores are exposed to 
the simiilt-aneous action^ of a flame and steam, preferably 
with agitation, in a senes of HuecesHive steps in each of 
which the quality of the flanui and the relative amount 
of Htervm is dilTeroni ; at first a highly reducing flame and 
much steam may be employed, then a flame of less reducing 
])ower with less steam, and tinally an oxidising flame almoi t 
in tho absence of steam. (4) A moving body of ore is 
siibjei:tcd to a non-oxidising flame (e.f/., of oil fuel) pro- 
jected downwards ujsm it, and the vajK»rou8 prorluels, 
from which the sulphur (expidled as such) may he recovered, 
are withdrawn from below the body of ore which may be 
heated to sintering ti'inperatiire. (5) A moving mass of 
]>yiites (whilst being agitated) is hoat^, fn the substantial 
absence of materials capable of combining with it, to a 
temperature at which the loowdy combined sulphur atom 
is exjielled, fr<»sh iiyrites hiMiig I'.ontiniiously introduced 
into the heating ohamls^r and the desulphurisiMi ore with- 
drawn. — F. iSoDN. 

Alnmirdum ; ProecMs jor obtainvn^j . P, ('. Midlhiney, 

Great Neck, N.V. U.S. Pat. 1,083,691, Jan. 6, 1914.* 
FiCLHi’An is treated witJi aqueous hydrofluoric aciil, and 
the solid aluminium fluoride obtained is addeil to a fused 
bath of aluminium fluorides and a fluxing ingredient. 
Water or steam is added at the same time in sufliciont 
quantity and in such a manner as to roaid with the alu- 
minium fluoride to produce hydrofluoric acid and alumina. 
'Phe fuse<l mixture is subjected to electrolysis to obtain 
met.allie aluminium, fresh quantities of aluminium fluoride 
being continuously uddcfl, and the hydrofluoric acid 
recovered and used again. The polassiurn siJieofluoiidi* 
formed from the felspar is treat(‘d to yield potassium 
hydroxide. — T. St. 

Aluminiutii alhij ; Hard- W. (U> I'Or, geb. Peyjean. 
Ger. Pat. 2fl8,r)ir), Maieh 8, 1913. Addition to Gcr. Pat. 
205,924 (this J., 1913, 1160). 

Thr alloy described in the chief patent consisting of A1 84, 
Pb li, and “ glass ” 5 per cent., is stated to lie considerably 
improved by the addition of about 2 ],er leiit. Sn. — A. S. 

Nii'hi alloy of high chemical rcMstavce avd which ran be 
imrlced mechanically. W. and T?. Jfovcheis. (jJer. Pat. 
268,516, .June 12, 1913. Addition to (ter. Pat. 26o,328. 
'rjiifi nickel in the alloy described in the chief patent (this 
J., 1913, 1100) may he pirtJy (up to 90 jier cent.) leplaccd 
by iron.- A. S. 

Furnace; Metallurgical . L. Add leks, Perth Amboy, 

and ('. L. Brower, (’hromci, N.J. U.S. Pat. 1,083,719, 
Jan. 6. 1914. 

Tub furnace has a lining of magnesite bricks laid with a 
mortar of magnesite dust and a solution of sodium silicate,* 
the walls and roof being of chrome brick. — S t. 

Molten meial ; Procetts of miring minerals and tneUth 

nnih . S. J^. Boggs, Pittsburgh, Pa. U.S. Pat. 

1,083.724, Jan. 6, 1914. 

Flue dust, or other fines, is added to molten metal as this 
runs from the furnace spout into a receiving vessel. The 
metal is then further agitated and its temperature main- 
tained by the introduction of a blast. — T. St. 

Alkali metaU ; Eledrolyiir prodvetion of from fvsed 

caustic alkalis. Oesterreiehischer Verein fiir Chem. und 
Metall. Produktion. Ger. Pat. 267,897, Jan. 23, 1912. 

Concentric electrodes are used, separated bv an annular 
partition of tho solidified electrolyte produced by artificial 
cooling* In order to prevent the aqueous alkali ji^clually 


formed at the anode, as the result of the production of 
water by the discharge of hydroxyl ions, from reaching 
the cathode compartment and so diminishing the current 
yield, the partition is made to dip into tlie fused electrolyte 
to a lower level than the electrodes. — A. S. 

Soaking pits, [“ TiefofenP] 0. Uehlendahl. Ger. Pat, 
266,974, Jan. 19, 1913. 

Omk or more of the ]>its arc connected with fore-hearths. 
The waste gases from the jiils are utilised in part for pie- 
heflting the air used for combustion of tlie beating gases 
for the pits and for the fore-hearths and in jiart for directly 
heating the fore-hearths.*— A. S. 

Soaking pit. F. Siemens. Ger. Pat. 268,379, .Tan. 25, 
1913. 

Partition.s or pillars of rofractory ehequerwork, acting as 
heat-aijeumulators, are interposed between the ingots in 
the pit.— A. »S. 

Heating or annealing easily oxidisable articles in regenerative 
furnaces. F. *Siemens. Ger. Pat. 268,278, June .5, 1912. 
Tub heating or annealing is effected by non-oxidising 
gases whi<‘h have Ixurn heated in tlie regenerators, and 
after leaving the annealing chamber, these gases aie 
burnt in order to heat the cooled regererators. — A. S. 

Steel ingots and castings ; Process and apparatus for the 

thermal treatment of E. (\ R. Marks, ]»ndoi). 

Prom Soe. Anon. It-aliana Gio. Ansaldi^ & ('o., (Jenoa, 
Italy. Eng. Pat. 2484, Jan. .30, 1913. 

See Fr. Pat. 453.712 of 1913 ; this J., 1913, 794.— T. F. B. 

Mi lain ; Process for rendering non ductile ductile. 

i\ Trenzeii, (^)logne, Germany. Eng. Pat. 26,800, 
Nov. 21, 1912. Under Iiit. Gonv., Aug. 14. 1912. 

.See U.S. Pat. 1,074,993 of 1913; this J., 1913, 1017. 

-T. F.B. 

Metals and alloys; Prejuitation of . A. P. Stroh- 

menger, Westminster. Eng. Pat. 27,043, N(*v. .* (), 1912. 
See U.S. Pat. l,073..543()f 1913 ; IhisJ.. 1913, 981. -T.F.B. 

Metallic surfaces ; Cleaning — — . C. TI. Thomjisoi), 
Arnhlecote, *Slaffojd. Eng. Pat. 9. Jim. 1, 1913. 
SeeFf. Pat. 458,524 of 1913 ; this J., 191,3, 1074.-3'. F. B. 

Condensation of vapours of wlatile metals, especially of 

zinc mjmur ; Process and apparatus for the . F. 

(’. W. 33jnin, Hamburg, Germany. Eng. Pat. 1616, 
Jan. 20, 1913. Under Int. C'onv., Fob. 17, 1912. 

See Fr. Pat. 454,399 ( f 1913 ; this .1., 1913, 871.— T. F. B. 

Ores ; Process of ehloridizing . A. 1). Ledoux, 

Summit, N.J. U.S. Pat. 1,082,509, Dec. 30, 1913. 

See Fr. Pat. 460,579 of 1913 ; this J., 1914, 88.-3’. F. B. 

Metallurgical furnace. L. A. Smallwood, Birmingham. 

U.S. Pat. 1,082,828, Dee. 30, 1913. 

See Eng. Pat. 14,812 of 1909 ; this J., 1910, 958. — T. F. B. 

Alloys ; Process of improving . A. Wilm, Schlacht- 

ensee, Germany. U.S. Pat. 1,083,90.3, Jan. 6, 1914. 

See Eng. Pat. 6486 of 1910 ; this J., 1910, 1210.— T. F. B, 

Metals from their ore,8 ; Apparatus for extracting . 

H. S. MacKay, Assignor to MacKay Copper Proceaa 
('o.. Riverside, Cal. U.S. Pat. 1,084,351, Jan, IS, 1914. 
SEEFr: Pat. 428,521 of 1911 : this.!., 191 R 1167.— T. F. B; 
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ElMtric vacuum furnace jor high temperatures . J. Wolf 
and E. MUllor. Z. Elektrochom., 1914, 20, 1—4, 


The furnace which is represented diagrammatically in the 
figure has a heating unit consisting of a carbon or graphite 
tube, r, provided with slits about 1—2 mm. wide, 10 mm. 


J'ttmoce; Sleetric — y. P. E 3 rennann, Witkowitx, 

Austria. Eng. Pat. 9381, April 21, 1918. 

The furnace, of the tilting variety, is so constructed that 
the hearth may be rotated in relation to the stationaiy 
cover, or the latter may be rotated whilst the hearth is 
stationarv. or l>oth may be rotated continually or 
periodically in the same, or in opposite directions, at the 



apart, extending two thirds of the <liaineter alternately from 
opiv>8ite aidiiH. This gives a certain elasti< it\ and avoids 
fracture. The outer cooling jacket, c, which is numnted 
on wheels, can be readily removed to ex])OHe the interior, 
and can be made gas-tight by turning the wheels (i^, kj 
which compress the rubber rings between the outer jaeket 
and the end jackets (water-cooled pistons) a,, Oy. The 
rublror is protected from th<‘ hot gases by rings of aslwstoK, 
The carbon tube screens, 0 |, Oj, arc each divided by 
horizontal slits so that the heating element ean bo easily 
exposed ; they are spaced apart and insulated by quartz 
blocks, T. The substance to be heated is contained in a 
carlmn boat, 1 cm. wide and 10 cm. long, to which is 
attached a long graphite rod which facilitates introduction 
into and removal from the furnace at w. If the object is 
to be suddenly cooled, a steel tube carrying an iron receiver 
is attached at g. When the boat is passed into the steel 
tube and inverted, the object falls into the receiver which 
may then he removed. Tenincrat in es aie mcahuied 
optically through g, the eoppei tul»e being blackened inside. 
Very high and constant. tomi»oratares can be reached 
very rajiidly, while the cost of the furnace and of the 
energy consumed at a given temiwrature is very low. 

-W. H, P. 


Tentative mpeeijicatio?}^ and amilylical procedure for 30 
per cent. Uevea rubber insulating eompound. See XIV. 


Patents. 

Furnaces ; Klertrie. . P. Wardall and J. Marchant, 

Huddersfield, Yorks. Eng. Pat. 2718, Fob. 3, 1913. 
The furnace, provided with a vacuum casing, has a tapping 
tube constructed of alumina, extending through the 
lining and the metal wall to the base of the hearth. A 
carbon or like tube surrounds the pirtion of the tapping 
til 1)6 which extends through the lining and wall, with 
means for temporarily putting the carbon tube into an 
electric circuit, thus preventing the congealing of material 
in the vent bole during tapping. A wad, adapted to 
fuse at a given temperature, or a special valve, is used 
to close the vent hole. The outer end of the tapping tube 
is surrounded by a cylinder, the interior of this and of 
the tapping tube being in communication wdth the vhcuqub 
space in the casing. The upper part of the furnace 
casing forms a dome, and is provided with a controlled 
outlet for the gases. When the wad begins to soften, 
the valve in the dome is closed, and the gas nressuie 
rises in the interior of the furnace ; on the outlet side of the 
wad there is a diminished pressure, and the w^d is thus 
f oreed towards thk oiitlet end of the tapping tube. — Bi N» 


same or at different angular velocities, the tilting frame 
of the furnace remaining stationary in all cases. The 
central line lictweeu the electrodes is dis]K)8ed 
eccentrically to the central line of the hearth. Both 
electrode.s may yiass through the cover of the furnace, or 
through the base and lateral walls. — B. N. 

Furnace ; Electric . J. Burke, Erie, Pa,, Assignor 

to Burke Eleetne Co. IJ.S. Pat. 1,082,459, 'Dec. 23, 
1913. 

The furnace is suppliwl with polyphase (iurrents through 
a transformer, w'hieh converts an alternating current into 
several sooondary alternating currents of different phsses 
by means of sceondary coils unconnected with each other. 
Each secondary current is conveyed to a separate pair of 
obetrodes disposed in the furnace in arcing relation to the 
charge. — B. N. 


Ozone generators ; Elexiric . f'!. W. Benny, London. 

Eng. Pats. 4355 and 17,969, Feb. 20 and Aug. 7, 1913. 

The generator comprises a number of elements, each 
consisting of an outer and inner tubular or cylindrical 
electrode, arranged coniiontrieally and separated by an 
annular spaee. The inner electrode consists of a metallic 
stationary tube provided on its periphery with a great 
number of integral points, produred from the metal of 
the tubt' by a “ knurling ” process, the surface being cut uj) 
by longitudinal and circumferential grooves. Each element 
is mounted by means of a clip upon a radial arm carried by 
a central boss or spindle, so as to l)o situated in the eurjent 
of air created by a fan. In an alternative foim, the outer 
electrode consists of a chain wound upon an insulating 
tube. — B. N. 


THaphragnt for electrolytic apparatus. H. D. Ruhm, 
Buffak , N.Y., Assignor to Niagara Alksli Co.. Niagara 
Falls, N.y. U.8. Pat. 1,082,286, Dee. 23, 1913. 

The diajihragm comprises a wire gauze cathode, and a 
number of sufiorposed permeable layers, one or moio of 
the inner layers Wing supported by and secured to the 
cathode, and one or more of the outer layers only loosely 
retained in position. The thickness of the diaphragm 
may thus be readily varied by adding or removing layers, 
a removable arrangement being provided for holding the 
loose layer or layers in position.— B. N. 


Insulating com^nd. 
Orange, N.J. B.S. 


T. A. Edison, Llewellyn Park, West 
Pat. 1,083,354, Jan. 6, 1914. 


The compound contains six parts by weight of tefra- 
chlordnapnthalene in tough flexible crystals, the interstices 
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being filled with one pert by weight of a fusible substance, 
such as asphaltum, to render the compound noo-porouB« 


Insulating material \jrom paper pulp] and process of making 
the same. J, C. Peabody, Assignor to The Republic 
Manufacturing Co., Boston, Mass. U.S. Pat. 1,083,766, 
Jan. 6, 1914. 

A MIXTURE of sizing and free or unoombinod resin is added 
to jiaper pulp in suspension in a liquid, in the proportion 
of at least 3 oz. of resin to 1 lb. of the dry fibre. The 
resin is distributed uniformly over the surface of the 
fibres by beating the mixture, the liquid being then 
extracted, and the residue subjected to heat and pressure 
to render it dense and homogeneous. — B. N. 

Chemical campounds [nickel hydroxide for use in alkaline 

storage batteries] ; Art of forming . T. A. Edison, 

Llewellyn Park, West Orange, N.J. U.S. Pat. 1,083,365, 
Jan. 6, 1914. 

Njckki. hydroxide is formed by rubbing together in an 
iindisRolvod condition, a dry pulverised salt of nickel 
containing water of crystallisation and an excess of a dry 
soluble hydroxide. The resulting mass is dried, washed 
to remove the soluble salt, and tlic nickel hydroxide 
finally dried. — B. N. 

HatUry ; Hiorage . T. A. Edison, Assignor to Edison 

Storage Batterv (*o.. West Orange, N.J. U.S. Pat 
i,083,36ti,Jan. 6, 1914. 

Thk active niaterial for the positive ele<.!trode8 of alkaline 
storage batteries is obtained by adding to a solution of 
a nickel salt, containing a small ]X}reontage of a cobalt 
salt, from 2 to 12 per cent, of alkali in excess of the amount 
lUM^essary to eflfr-ct complete precipitation. The precipi- 
tated nickel hydroxide, containing not more than 6 jicr 
cent, of cobalt liydroxide, is dried, together with the 
excess of alkali and the soluble reaction products, the 
latter and fre(? alkali being afterwards washed out and 
the residue dried. — B. N. 

Chemical reactions [produciion of nitrogen oxides, etc.] in 
gases by means of electric arcs. J. Y. Johnson, I.<ondon. 
From Badischo Anilin und Soda Fabrik, Ludwigshafen 
on Rhine, Uermany. Eng. Pat. 974, Jan. 13, 1913. 
SKEOr. Pat. 2r)6,413of 1912 ;thi8 J., 1913, 1068,— F. B. 

Klertrodf for preventing cathodic reduction. A. Pietzsch 
and (1. Adolph, Munich, Uermany, U.S. Pat. 1,083,132, 
Uec. 30, 1913. 

See Eng. Pat. 22,028 of 1912 ; this J., 1913, 31.— T. F. B. 

Fireproof electrically -conducting bodies and process of 
vmnvfaciuring the same. G. Egly, Troptow, Assignor 
1o tJebr. Siemens und Co., Lichtenberg, Oermany. 
U.S. Pat. 1,084,199, Jan. 13, 1914. 

See Fr. Pat. 420,183 of 1910 ; this J., 1911, 372.— T. F. B. 

Furnace; Klectric . G. M^’ttler, Berlin. U.S. Pat. 

1,084,466, Jan. 13, 1914. 

See Fr. Pal. 436,947 of 1911 ; this J., 1912, 499— T. F. B. 

Manufacture [sterilisation and purification] of sugar. Eng, 
Pat. 29,624. See XVII. 


Xn.-FATS; OILS; WAXES. 

Palm oil; Mechanical separation of . W. Kemner. 

Verhandl. Olrohstoff-Kommission der Kolon.-Wirtsch. 
Komitoes, 1913, 1, 17 — 22. 

By the native method of separating the oil from the palm 
fruit in the Cameroons (viz., heating over free fire and 
hand expression) it is estimated that 10 men can produce 
about 400 kilos. oT palm oil in a month, so that about 


22,000 natives would be required for the year’s ra^uotion 
of about 13,000 tons of palm kernels and 3600 tons of 
palm oil. Id Haake’s process, introduced in 1907, the 
fruit is broken up, repeatedly heated with hot water, 
and expressed, and the fragmentary residue of shells 
separated from the kernel pulp by centrifugal force. 
On the average 16 kilos, of oil and 14 kilos, of kernels 
are thus obtained from 100 kilos, of fruit, and 16 to 20 
men can deal with 4 to 6 tons of fruit a day. The 
quality of the oil is similar to that produced by 
we native process, but the high proportion of free 
fatty acids (sometimes over 30 per cent.) n'nders 
the product only suitable for sofw or candles. The oil 
is inferior to the best native soft Lagos oil. The process 
recently introduced into the Agu plantation in Togo 
gives much beiiev results, the proportion of free fatly 
acids being usually below 8 jier cent. In this process 
the entire fruit, after removal of -the central core, is heated 
for some time at 100° C.. within two hours of gathering, 
and is then mechanically pounded and expressed once 
only. Prom 16 to 17 per cent, of palm oil and 10 to 11 
per cent, of kernels are thus obtained. The preliminary 
neating checks the formation of free fatty acids during 
the expression, though it probably causes a loss of aroma 


Palm oil as an edible fat. F. Hupfeld. Verhandl. Olioh- 
stoff-Kommission der Kolon.-Wirtsch. Komilccs, 1913 
1, 23—30. 

Palm oil containing only 7 per cent, of free fatty acids 
fetches M.25 per metric ton, (248. lO^d. per ton) moie 
than oil containing 12 per cent, of free acids, and a premium 
of M.2.50 per metric ton (28. Gd. per ton) is offered by oi.e 
Gorman firm for each reduction of 0-6 per cent, below 
12 |)©r cent, of free fatty acids. Now that it is possible 
to produce palm oil with a smaller proportion of acidity, 
it is suggested that a distinction should be made between 
ordinary palm oil and “edible palm oil,” and that the 
latter should contain not more than 8 per cent, of fiee 
acids, 0'5 per cent, of dirt and 0*6 per cent, of water. 
Ther-^ would bo no difficulty with regard to the German 
Customs, since such palm oil would not be suitable as such 
for food, but only for the manufacture of edible fats. 

—C. A. M. 

Para rubber seed [o»7] IHilisalion of . Bull. Imp. 

List., 1913, 11, 661—569. 

The results of examination of further samples of Para 
rubber seed, oil and oil-cake are given (see also this J., 
1905, 1117; 1907, 764; 1910, 35; 1911, 765, 1266). 
Samples of oil were submitted to several mint and varnish 
manufacturers who stated generally that the oil was 
suitable for use in paints and varnishes, although it dried 
more slowly than linseed oil. A sample of the oil which 
caused “ feeding up ” of the (laint, was found to have 
high acidity (acid value about 41); the “ feeding up ” 
of the jiaint appeared to be due to the free acid, as the oil 
when ground with white lead gave a stiff pasty paint, 
while the oil from which free acids had b^n removed 
gave a fluid paint. The oil appeared to be unsuitable 
lor linoleum manufacture (cf. this J., 1914, 33), but could 
bo used for the production of soft soap. The general 
conclusion was that the oil is loss valuable than linecod 
oil for paint manufacture but that it should fetch from 
25s. — 30s. per cwt. (July, 1912). Rmall experimental 
consignments of oil, seed, and cake have been sold already 
in the United Kingdom. A sample of Para rubber seed 
cake contained : moisture, 8*76 j crude protein, 30‘19 ; 
true protein, 24*85 ; fat, 8*71 ; starch (by diff.), 41*74 ; 
fibre, 5*01 ; and ash, 6*60 per cent., corresponding to a 
nutrient ratio of 1 : 2*0, with 139 food units. The cake 
was free from alkaloids or saponin, but cyanogenetic 
glacosides were present in the above sample in quantity 
equivalent to about 0*02 per cent. HCN. Feeding trials 
on a fairly extensive scale were carried out at the South- 
Eastern Agricultural College, Wye. Sheep refused to eat 
the cake even when admixed with other foods. The cake 
produced a laxative effect when fed to young cattle 
at t lie rate of 6 lb. per diem, but dairy cows consumed 
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14 lb. per diem without any injurious effect upon the 
milk or butter produced, while satisfaolorv increases in 
weight were obUined. Trials on a larger scale are 
considered necessary to determine more exactly the value 
of Para rubber-seed cake as a food for oattle.—R. G. P. 

Oil seeds and oils ; Some new or link known . Bull. 

Imp. Inst., 1913, 11, 559—674. 

Safflower {Oarthamus tincioriua L.) from Nyasalar.d. The 
seeds contained 29-6 per cent, of oil and 6-7 per cent, of 
moisture. Oil seed crushers renorted that the teeda 
contained rather more moisture than is usual in average 
quality Indian seed, and would be worth about £7 lOs. 
j)or ton in London (Fob., 1913). “ Saina ” seed (Amoom 
Rohituka W . and L. ) from Bengal. The tree yielding t hef e 
seeds is an evergreen growing in Northern and Eastern 
Bengal and Assam whore the oil is used locally for burning, 
and ^dicinally. The seeds wore r early spherical, 
brownish -black with a pale brown hilum, and consisted of 
a thin brittle husk which adhered to tho komol ; weight 
of 1 seed about 0*7 grm. Two samples of tee<l contained 
42- r) and 43-6 per cent, of oil respectively. Tho oil was 
VISCOUS, clear, and yellow brown ; it had an unpleasant 

smell and bitter taste. Sp. gr. at 16° (*. 0-929 0-931 

saywnification value, 193 0— 192-3 ; iodine value, 131-7— 
132-5; Hehner value, 92-4; unsaponifiable matter, 
1-2 i)or cent. ; Reichert-Mcissl value, 1-2 ; solidif. pt. 
of fatty acids (titer test), .3^-4“ 0. The oil would be suitable 
for soap miking. The residual cake could bo used only as 
manure on account of its bitter taste. Nominal value 
of seed £9 per ton in tho United Kingdom (April, 1913). 

“ Taramani ” seed {Eruca saliva Mill.) from India. This 
(Vuciforous plant is extensively grown as a gictm fodder 
in India, where the seed oil is used as an illuiniiiant and 
as an edible oil, tho cake being used as cattle food. Tho 
seed is occasionally imjxirtod to the United Kingdom 
as a substitute for rape seed. The very .small seeds 
(1(K) weigh only 0-25 grm.) were dark brown or dark grey 
and yielded 30*8 per cent, of clear yellow oil wit h a slight 
mustard-like odour and taste. Sp. gr. at 0-915; 

saponification value, 176-7; io<line value, 101-6. 'J’ho oil 
could probably be used as a substitute for rajie or colza 
oil. 3’he seeds contain rather loss oil than rape f^ecd 
and wore valued at 40s. per quarter (4161b.) in umdon 
when rape seed was at 498. 3d. [lor quartei. “ Pavang " 
seeA {Oalophyllum Ivophyllum) from Bengal. 'J'he seeds 
were brownish black, almost sphorical, J — 1 inch in 
diameter and consisted of an easily-broken shell sur- 
nminliiig a round, soft, whitish kernel whicli weighed i 
about 4 grms. The kernels contained 13 per cent, of { 
moi.stiiro and 65 per cent, of viscous, green, bitter oil. 

A largo sample of kernels from Bengal contained 3-3 
j«r o(nt. of moisture and 71-4 jKr cent, of oil having the 
sp. gr. at 16° C., 0*950; acid value, 45-9; aaponitieation 
value, 193 — ^203; iodine value, 97-7. Oilseul enish'rs 
stated that the oil was excelU-nt for soap- making and that 
tho kernels would be worth £16 per ton. Tho residual cake 

15 bitter and therefore would only bo suitable for use us 
manure. A samjilo of tho oil prepared in Fiji (“ Ndilo " 
oil) was of deep blue colour, probably owing to contact 
with an iron vessel during preparation, as tho oil con- 
tained iron and it is known that iron compounds give a 
blue colour with oils of Cahphyllnm species. “ Nahar ” 
seed ( Mesua ferrea L. ) from Assam. The seeds were brown 
and generally pear-shaped ; they consisted of a shiny, 
brittle, woody shell containing a single buff-coloured I 
kernel. Shell, 34 per cent., kernel 56 per cent. The ; 
kernels contained 76 per cent, of reddish-brown oil with a 
sweetish smell and slight bitter taste. The oil became 
semi-solid on standing at 16° C. Sp. gr. at 16° C., 0-935 ; 
Ha]y>nification value, 204 ; iodine value, 90. The oil 
should be worth about £26 — S,21 per ton in the United 
Kingdom (July, 1913) for use in soap-making. The 
residual oake is bitter and probably poisonous (cf. Bull. 
Inst. Botaii. Buitenzorg., 1904, 21, 4); it would only 
bo of value as manure. The whole seeds would be worth 
£10— £1 1 per ton, the kernels £17 — ^£18 per ton. Telfairia 
pedata' (Hook) seeds from Uganda, The kernels contain 

63 j»r cent, of viscous reddish-brown oil. The 
shells contain a bitter principle^ which contaminates the 


oil when the whole seeds are/ruihed and no mochiDe has 
devised for removing the shells (see this J,, 1912, 
692, 731). “ iUipi ” oil {Bassia htifolia) from ICsuriHus. 
Ims was a pasty yellow fat with a slightly rancid taste, 
D somewhat softer consistence than that of samples of 
A previously examined. Sp. gr. at 100°/l6° C., 

0-861 ; acid value, 20-3 ; saponification value, 196*2 ; 
lodme value, 62-6. The fat would be suitable for soap- 
making but probably not for edible use. It would 
probably bo better to export tho kernels as there is a large 
market for such material at about £1 1 per ton. Pentadesma 
^yracea (Don) fruits and kernels from West Africa, 
The fruits were lemon-shaped, about 6 to 6 in. in le^h, 
2j|( to 3| in. in diameter, and of dark brown colour. &oh 
fruit contained about 8 kernels imbedded in dark coloured 


pulp. The fruits yielded 37 to 41 per cent, of moist kornels 
of irregular shape, about 1| in. long and 1 in. in diameter. 
On drying in air tho kernels lost up to 74 per cent, by 
weight. The fat content of the air -dried kernels was very 
variable, probably owing to imperfect drying and differ- 
ences in degree of ripeness, results var 3 ring from 7*0 to 
40 per cent, being recorded. The fat was of pale yellow 
colour and had a pleasant taste and smc.ll. Rp. gr. at 
]00°/I.5“ 0-857 ; acid value, ,3-1 ; saponification value, 

186; iodine value, 46-5. The residual cake is of no value 
for cattle feeding. Keniols in good dry condition should 
bo worth £8 — ^£10 per tor. “ Orn-grv nuts {Acrocomia 
sderomrpa) and kernels from the West Indies. The 
gru-gru fwlm is a ns live of t he West Indies end South 
America and is widely distributed in Trinidad but docs not 
usually occur in suiih abundance as to enable kernels to 
bo exported eoinmerciallj’, while there is a local demand 
for kornolB for edible use (cf. this J., 1914, 9). This palm 
also occurs in Grcn*ida, St. Vinuont, St. Lucia and the 
Ixiowrti-d Islands. 3’ho nuts had a hard brittle, woc,dy 
shell about | in. in thickness ; the kernels resembled oil 
palm kernels {EHeis guineensis). 3'rials showed that 
th‘* nuts could bo shelliMl fairly well by a palm nut cracking 
machine. The kernels contained about 7 pr cent, of 
moistui-e and 66 — 57 per cent, of fat resembUng coooanut 
and palm kernel oils. Sp. gr. at 100°/16° U., 0-868 ; 
acid value, 1-5 ; saponifioation value. 265 ; iodine value, 
16 — 21 ; Reichert-Mcissl value, 5-7 — 6*8 ; Polensko value, 
10-0 — 12-6 ; solidif. «t. of fatty acids (titer test), 20*6° U. 
I'ho kernels should fetch about tho same price as palm 
kernels if oxjiorted in fair quantities. — R. G. P. 


Drying oils; Note on the insoluble bromide test for . 

»J. A. L. Kutcliffe. Analyst, 1914, 89, 28—^0. 

The method for the determination of the amount of 
insoluble brominated glycerides resulting from tho bro- 
mination of linseid oil has led to such variable results, 
according to the conditions of exjieriment, that tho value 
of the test has bisen called in question. The author 
recommends the following proet-duro as giving standard 
results : One grm. of tlie oil in a tared flask is dissolved in 
40 o.c. of redistilled ether, 5 c.c. of glacial acetic acid are 
added and the contents of the flask cooled to about 1 1° C. 
Bromine is added, drop by drop, with constant shaking, 
uiilil an excess is indicated by a red colour. The dosed 
flask is allowed to stand in water over-night. Tho liquid 
is fUtered through a Gooch crucible having a disc of filtcr- 
pa^r over the asbestos. The precipitate is retained in 
the flask as far as possible during the first three washings, 
each with 10 c.c. of cooled ether, and is transferred to the 
crucible with the two last washl^s. The crucible and 
the flask are dried for 3 hours in the water-oven and 
weighed. Rnally the melting point of the insoluble 
bromides is determined ; in the case of linseed oil this 
should be 141°— 144° C. Tho percentage of bromide 
obtained is related to the iodine value of tho oil graphically 
as a straight line, which may be expressed bv the formula : 
ner cent, of bromide=(0*63 iodme value)~-78*0. 

* F. B. 

Fat from the seeds of Trichilia subeordala. J. Sstling. 

Ber. dents. Pharm. Ges., 1913, 28, 667—671. 

Thi seeds of the German E. African tree, TriekiUa tubeor- 
datd, yielded 66*7 per cent, of a fat consisting in the main of 
palmitln and stearin with a little olein, and glycerides of 
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butyric and other volatile fatty acids. The fat had the 
following characters : — M. }»t. 45° C. ; solidif. pt. (not 
sharp), 30° — 24” C. ; acid value, 39-6 ; saponif. value, 
201*6 ; iudine value, 39*94 ; Reichert-Meissl value, 3*3 ; 
m. pt. of fatty acids, .54" — ^.5,5”(J, ; solidif. pt. of fatty 
acids, .51 *5 ; and iodine value of fatty aeids, 42*45. The 
fat is suitable for the nianufaelure of soap and candles. 

(\A. M. 


lt)dinti in oUh ; Detection and drUnnimtion of ttmall 
qwmlUkH of — . (J. Fi-ndh-r and W. Stiiln-r. 2. 

physiol. Chcm., 1914, 89, 122 — 132. 

I’WKNTV-KIVE grains of the oil are Ka|)onifitd in a platinum 
dish, with .50 e.e. of alcoholic potassiuni hydroxide solu- 
tion (14 ^'iins. KOH and 70 e.e. lileolud ywr 100 e.e.). 
After (-vaporation <»f the alcohol, the soap is <*arefully 
ehurred over a rose burner and the cdiar j^round 
and carefully heatid a^aiu until the j/nater ])art has 
IsH-n burnt. Tin- resuluc is treated with hot w'ater, 
«M)oled, Hlten d and washed with cold water so lonvj as the 
waHhiujirH are alkaliiu*. Tin* liltrate (about 1.50 e.e.) is 
treated with 60 e.e. of <ldute sulphuric aetd (about 24 per 
(sent.) and 20 e.e. of a 10 ]M*r cent, solution (*f pota.sKiuin 
bichromate, ami shaken with successive small quantities 
of carlsm tetraehkinde (alto^fcther about 10-15 e.e. in 
the case of cod-liver oil). 'Phe united extracts are washed 
with water and 1 he wasliinus shaken w'it h a few e.e. of carbon 
tetrachloride which is afterwards luixi-d with the main 
extract and titrated witli A'/lOO sodium thiosulphate 
solution until polourless ; no indicator is ri-quired. Minute 
traces of iodine- {e.g., 0-000.5 |K‘r (-(-nt. of the oil) are In-st 
determined by eokiri metric comparison of tin- carbon 
tet.rachloride extracts. All rea^n-nts should lx* tested by 
a bittjdc (-xpi-rimenl.— .1. If. L. 

^^oap8 ; DftcDfii nation of free eausiit alkali in . 

K. Bosshard and W. Huf'j'enbi-rju;. Z. an|j;ew. Clu-m., 
1914, 27, 11—20. 

Thr followinjj modification of the method of Davidsohn 
and Welx-r (Seifensieilerzeit., 1907) is rapid and gives 
accurate ri-sults : Five grms, of the soaji are dissolve<l in 
100 e.e. of 50 |M-r cent, alcohol on the- water-bath, the solu- 
tion rapidly eooled in water, the soap precipitated vdth 
15 to 20 e.e. of 10 }H‘r cent, barium chloride, solution, and 
th<^ free alkali titrated with X '40 stearic acid solution, after 
the addition of 2 to 5 e.e. of a-naphtholiihthalein solutum 
us indicator. The stearic acid solution is prepared by 
liissolving 7*1 grms, of stearic acid in KKK) e.e. of absolute 
alcohol, hitering and standardising against alkali, whilst 
the indicator consists of 0-1 grin, of a-naphlholphthalein 
in 1.50 <-.e. of alcohol and KK) e.e. of water. For tlu- 
determination of alkali carbonate a second portion (5 
grms.) of the soa]» is dissolvisl in 100 e.e. of 60 ]K*r ceid. 
alcohol, and titrated in the cold (without precipitation of 
the soa])) with the stearic acid solution with jihenol- 
phthalein or a-naphtholphthalein as indicator. If the 
liquid remain colourless even on boiling, free fatty acids 
art- present, and may lx- titratetl with A*/ 10 aicoholic 
alkali. Tht- amount of free caustic alkali that escajK-s 
determination liy this method does not exceed 0*01 jx*r 
cent, when the total free caustic alkali is h‘.ss than -0*1 
pt-r cent, or 0*025 ixr cent, for amoimts lielow 0*2 per 
cent. — r. A. M. 

Patents. 

Molten fat^ and mch-Hke nuhstanc<A ; Coolhig . 0. .T. 

Tjcmmons, London. Eng. Pat. 1024, Jan. 2.3, 1913. 

The melted fat, etc., is exposed to a blast of compressed 
cold air, the suddtm expansion of which abstracts heat 
from the fat and caiLses rapid soliditication. — (\ A. M. 

Fal-mdting apparatus. L. Wright, Ixmdon. Eng. Pat. 
5797, March 8, 191,3. 

The fttt is melted in a horizontal steam- or water-jacketed 
tank, provided with a shaft carrying beaters, and with 
steaming devices and chambe-rs at each end to rewive the 
melted fat; — 0: .4, Mi 


Lubricating ^ease which may be used for preventir^ and 
removing incruatationa from steam boilers. J. Giiveras, 
Barcelona. Eng. Pat. 17,288, July 28, 1913. Under 
Int. (Jonv., .luly 26, 1912. 

I'llB grease consists of a mixture of animal fat {e.g.^ 100 
parts of pig or horse tallow), lampblack (3 to 10 parts), 
and benzene (1 to 5 parts).— C. A. M. 

Soap : New and process of making same. 0. Billing, 

l^ytonstone. Eng. Pat. 27,672, Nov. 30, 1912. 

Potassium or ainmoniuin monoborate (prepared e.g., by 
adding a slight exiicss of iKitassium hydroxide solution to 
a solution of Isuie acid) or a mixture thereof, is added to 
th(' soar), with or without further addition of alkali. 

— C. A. M. 

AWp, soap powders, cocoa, ejiocolate ; Apparatus applicable 
for use in the manufacture of and analogous pro- 

cesses. K. B. Edwards, Bi-rkhamsted, and H. Ranee, 
Watford. Eng. Pal. 4654, Feb. 24, 1913. 

The siihsianecs are heated, mi.xt-d, driiul and ]K)wdered 
in a vesM-1 provideil with a heating and cooling jacket, 
and with bladi-s rotating on shafts in such a way as to 
])ri»pcl the mixturi- from the ends to the middle of the 
vessel. A. M. 

Soap. A. Kr(*utzinger and E. Jueiiger, Ijondon. Eng. 
Pat. 6691, March 18, 1913. 

A SOAP, prt-ft-rably in pow-dered form, is made from a 
mixture of sawdust (say. 290 or 400 parts), powdered soap 
(200), ealeined soda (160), pumu-e stone (160 or 350), 
potato meal (50), and chalk (.50). — C. A. M. 

(■leansing purposes ; Preparation for . H. F. Slack, 

West Bridgford, Notts. Eng. Pal. 89.34, April 10, 
1913. 

A PASTE miscible with water is obtained by incorporating 
an organic solvent such as benzene, toluene or other hydro- 
carlion or mixture theivof (with or without carbon tetra- 
chloride or other substituted hydrocarbon) with a neutral 
potash soap in the proportion of about 20 to 60 per cent, 
or more. The composition may bi- prepared by diaaolving 
melted stearic acid in the organic solvent, adding siiflicient 
potash solution at 60" 0. to form a soap, and stirring the 
mixtim- with a strong solution of ammonia until a homo- 
geneous eream is obtained.— (\ A. M. 

Shaving compositions ; Manufacture of . J. .Icllinek, 

Vienna. Eng. Pat. 10,222, April 30, 1913. 

Vaseline oil (say 20 to 30 grms.), ethi-r (10 grms.), and 
shaving soa]) (2 to 5 grins.) are emulsified with a solution 
of borax (say 20 grms. ])er litre), with or without addition 
of scent. — (’. A. M. 

Falfij acids and glycerin ; Process of manufaciuring . 

E. Twiti-hell, Wyoming, Ohio. U.S. Pat. 1,082,662, 
Dec. .30, 1913. 

See Fr. Pat. 456,9.56 of 1913 ; this J., 1913, 1119.— T. F. B. 

Fatty substances from oil ; Manufacture of solid . 

J. Sehlinck, Hamburg, Germany. U.S. Pat. 1,082,707, 
Dec. 30. 1913. 

See Eng. Pat. 8147 of 191 1 ; this J., 1911, 1322.— T. F. B. 
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Prussian blue ; The constitution of . P. Woringer. 

J. prakt. Chem., 1914, 89, 61—68. 

The author advances the view that Prussian blue ia a 
ferrous ferrieyanido. contrary to the opinions of K, A. 
Hofmann (this J., 1904, 1209; 1907, 199), and E. Milller 
(J. prakt. Chom.. 1909, 79, 81, 80, 153; 1911, 84, 368), 
who Mtate that it is a feirocyanide; the lattci* holding thvt 
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tho same product muHt result whether by reacting on a 
ferric salt with a ferrocyanide or on a ferrous salt with a 
ferricyanidc. The first step in the reaction between 
ferric chloride and potassium (or sodium) ferrocyanide 
appeared to bo the formation of the soluble product, 
KFe(FcCy0), which in the presence of an excess of ferric 
salt suffered further change : — 

3KFe(FeCy.)+FeCl,-Fe7Cy,8-f3Ka, 

tho tendency of the reaction in a right-handed diifotion 
being influenced by the excess of iron salt. For the forma- 
tion of the soluble potassium blue cum|)Ound an excess of 
ferrocyanide was required. In attempting to form it by 
the use of exactly equimolecular quantities of feme 
chloride and potassium ferrocyanide, the ratio of oxtra- 
nwlical to intra-radical Fe in the product was not exactly 
1 : 1 1‘06 ; 1, and the filtrate contained potassiiim 

ferricyanide, and not ferrocyanide. With an excess of 
h-rrocyanide, also, ferricyanidc was found in the filtrate, 
but the ratio of extra- "to intra-radical Fe in the blue 
<*(»nipound was exactly 1 ; 1. More ferricyanidc wus 
fumid in the flltrate the greater tho excess »)f ferrocyanitle 
used. These facts indicate that Hinuiltancou.M (ixidation 
and rcduc^tion of the ferrocyanide and the ferric mlt take 
j)lace thus ; — 



tho ri‘sulting fcrro.i(tn8 attaching tliemselves to tho 
feiricyan-ioii^ to form 



which reacts with further free ferro ions to form oilh<r 



Very careful dccflmpo^i ion of Pnission blu<' with alkali 
showed that alkali ferricyanidc w'as formed, whi<‘h. 
however, is leadily redu(M‘,(l to alkali ferrocyanid'' by (ho 
ferrous hydroxide also fonned, unless special procHutions 
be taken. Almost quantitative separation of fern- I 
evanidc was obtained and the rdatioushi]) w’as not I 
disturbed by using a blue prt'.viously treated with hydrogen | 
peroxide. — J. B. j 


Conal from thf Congo. Jjamoiit. Roy. Bot. (lard. Kow’. 

Bulletin, 1913, [5], 194. 

'I’His rosin is derived in the Congo from Copnijera demeimir 
and other trees of the leguminous family. It is found 
chiefly in marshv forests bordering rivers. Two kinds 
of rosin are found : fresh copil, collected from tho trees, 
and fossil cojml. dug up from trees in decay, sunk under 
the soil. Before exporting, it is divided into parcels, 
hard and soft. The former is treated with a solution of 
caustic soda of one yxir cent, strength for half an hour and 
tlien washed in water and dried in tho sun. The softer 
c,o|mls of whitish or yellow texture and of recent formation, 
are simply scraped, before packing. Exposed to the air 
for a certain time they become clearer and harder, j no 
(kmgo ooml is classified in the Antwerp market binder 
live heads : — (1) Sorted, white, best quality. (2) S‘**'tod, 
clear, transparent. (3) Assorted, loss transparent. (4) 
Somewhat opaque. (5) Not sorted. The exports during 
the last eight years are as follows . — 1904, ' 

lOO.'l, 75^0; 1906, 912*3; 1907, 1060*3; 1908, 1608*9; 
1909, 826*5 ; 1910, 976*5 ; and 1911, 2138*8 metric tons. 

The price at Antwerp varies from 6d. to Is. 3d. per lb. 
I’he kind most valuetl is that which is hard, transjiaront, 
and with a fracture like glass. 


groups (formaldehyde, ctc.^, the reaction ap^rs to have 
been carried out in aqueous solution. The authors 
have found that by working with anhydnms substances 
(phenol or tho like and hexamothylenetotramine) the 
process is considerably simplified, more uniform products 
of higher dteUndric strength are obtained, ami the solo 
by-product of tho reaction is ammonia. If 12 mols. or 
more of phenol b<* used for 1 mol. of hexamethylenetetr- 
amine, the reaction is very rapid on heating, the nitregen 
of the hexamethylenetetramine is evolved quantitatively 
as ammonia, ami the reaction-product consists of a soluble 
rosin consist iiig o[ 13 phenol residues connected by 12 
methylene groups ( phenylendeka-saligenosaligeiiin, 
(;«HsbfTf2((\H/)FH,),,.(!,K4()H), dissolved in excess 
of phemd. The rtwietitui apjx'ars to piooeod in stages and 
amino.saligenosaligoniii, NH .^.t 'Hj,.! 'bN |.rH2.().(\H40H, 
has Iw^eii isolated as an intc^rmediate product. The 
KoJiihlc resin has properties pnietically identieal with 
those of Baekeland's “ Novoiak ” (see Ixihach, this J.. 
1913, r>59). Wh. 11 less than 12 mols. t»f phenol ^.ler mol. 
of hexamethylenetetramine arc iis(‘d, the reaction product 
changes in <*hara(‘l(^r, hecomiiig harder and more brittle 
as the pn ])ortion of phenol is diminished, until with 
6 mols. of phenol, a hard, dense, transjiarent resin, with a 
tensile strength of 4090— 52(K) Ih. per sq. inch is obtained. 
whi< h softens very little i‘ven at high temperatures. By 
so working that the evolution of ammonia pn cewls slowly, 
a homogeiieou.s solid product can he obtained, whilst 
hy heating rapidly, c.g. to 1S0"(\, a spongy mass is 
produ(*<‘d, which can lie more naidily pulverised : the 
lim* powder yields a transjiarent hoinoger.w>us solid of 
maximum mechanical strength, highest diidcctrie pro- 
fH‘rtics, and chemical inertness when jircssed in hot moulds 
under a. jinsssurc of 4- 6 tons jicr sq. in. — A. S. 

rATKNTH. 

]’ainti< : [Jhwp-prooJ atid fire- proof] . A. McKechnic, 

jyindon. Ei'.g. Pat. 228, dan. 3, 1913. 

A KKHiN colophony) and a basic substance, such 
ns lime, are ground separately, and then mixed and 
mcorjKirated with jiaraffin oil (with or without boiled or 
raw linseed oil or other niedium) and a pigment. Or the 
rosin and jiaraftiii oil may bo sejmrately heated, mixed 
with tho pigment, and added to the lime, which has bwin 
made into a paste, befon* grinding. — (\ A. M, 


White had: Method of nmking . A. S. Ramage, 

Buffalo, N. Y., U.S. A. Eng. Pat . 1 7,8.57, Aug. 6, 1913. 

A UASTO carbonate of lead is prejiared by the interaction 
of load sulphate and an alkali carbonate in insufficient 
quantity to convert the whole of the sulphate into 
carbonate, and the resulting jiroduct is treated with 
an alkali hydroxide. ^ — ('. A. M. 


Lead pigment H ; Mavufaeiure of . B. Holley, 

A-ssignor to Acme White Load and Color Works, Detroit, 
Mich. U.S. Pat. 1,082,953, Dec. 30, 1913. 

“ Ba.sic lead oxide ” is boiled with a dilute aqueous 
solution of an alkali nitrate (containing a small projKirtion 
of nitric acid if metallic lead is present), the mixture 
evaporated to dryness and tho residue heated in a furnace 
to produce massicot. — W. E. F. 


hayons ; Process for producing a substance for manu- 
facturing irnter- and temperature-proof coloured marking 

chalk or pencils, artists' and the like. A. Herda, 

Isorthal, Austria. Eng. Pat. 12,109, May 24, 1913. 
h WAX, such as candle wax (46 per cent.) is melted, 
inixed with a pigment (64 per cent.], and oast in suitable 
moulds such as paper tubes. (Reference is directed to 
BJng Pats. 2493 of 1877, 2430 of 1878, 3762 of 1881 and 
11.182 of 1902.)— E. W. L. 


ReMns; Synthetic . L. V. Redman, A. J. Weith, 

and F. P. Brock. J. Ind. Eng. Chem., 1914, 6, 3—16. 


In all of the methods hitherto described for the preparation 
of artificial rosins by the condensation of phenolic com- 
pounds with oompounds containing aetive methylene 


Rosin and turpentim 
C. Howard, New 


from wood ; Process of obtaining ■ — 
fork, U.B. Pat. 1,082,626, Deo. 30, 


1913. 

CoMMiitUTBD cimiferous wood is subjected to the actiort 
of a vaouum and then treated under pressure With i 
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. [M. 10, 1914. 


iOhrent of ronb, e,g. turpeAtine. Ihirrag the treatment 
tlte charge is agitated by means of eunents of healed 
air under pressure, introduced in a downward direction, 
and the pressure is altornalolv increased and diminished. 

-A. S. 

Turpentine and rmn extractor. J. H. Castona, Moss 
Point, Assignor to (^stona Improved Process Co., 
Gulfport, Miss. U.H. Pat. 1,08.3,802, .Tan. 6, 1914. 

The apparatus comprises a vertical cylinder containing 
a cage for the material to be extracted, with a space 
outside the cage for the discharge of volatile products, 
a heating chamber at the bottom of the cylinder a central 
vertical steam pipe within the cage, and a space above 
the heating chaml>er to receive the extracted resin. 

— ('. A. M. 

Resinous compound ; Process of producing a . 

Resinous compounds. II. Whipple, New York, Assignor 
to Standard (-homieal Co., Bayonne. N..1. U.S. Pats. 
1,083,108, 1,083,169 and 1,083,170, Dec. 30, 1913. 

(1) Bksin is heated in the piesenco of moistuie to alK)ut 
135® C. HO as to breik up the complex turpentine pnducls 
and volatilise tlie same togetlier with the volatile organic 
acids, then the temperatuic is raised to 140® ('. and 
the residue treated with an oxidising agent, c.g. a current 
of dry air. (2) Claim is made for resin derivatives in the 
form of a soft non-drying, plast ic, gummy mass, of sp. gr. 
about 0-98, anil having a high electrical resistance. (3) An 
insulating composition consisting of a soft, non-drying, 
plastic resin derivative and a non-drying, non -oxidising, 
unsfijKinifiablo oily resin derivative. — A. K. 

Resin-soap and resin ; Manufacture of — ^ — . J. 

Aktschourin, Aktschourin-Tupik, Hussia. Kng. Pat. 
27,890, T)oe. 3, 1912. 

SBBGor. Pat. 267,015 of 1912 ; this J., 1913, 499.— T.F.B. 

Oil varnish substitutes from animal oils ; Process for the 

manufacture of . W. Kaompfe, Grossenhain, 

Saxony. Eng. Pat. 0403, March 1.6, 1913. Addition 
• to Eng. Pat. 15,012, June 27, 1912. 

See Addition of April 1, 1913, to Fr. Pat. 445,505 of 1912 ; 
this .1., 1913 983.— T. F. B. 


XIV.-INDIA.RUBBER ; GUTTA-PERCHA. 

Caoutchouc ; Addition reactions of . F. Kirchhof. 

Kolloid-Zfits., 1914, 14, 35 43. 

It was shown previously (see this J., 1913, 799) that 
vulcanised rubber behaved differently to raw rubber 
when oxidised by air or oxygen ; bt^sidcs differences in 
the velocity of oxidation, the vulcanised rubber behaved 
as though only one elouble linkage was present in the 
C|0Hij-moU‘cule. Experiments with different kinds of 
raw rublsT have now shown that these win n treatt d with 
air carrying sidphur chloiide or bromine vapour also 
behaved as though the CioHj^-mol. contained only one 
double linkage, proelucts approximating to the com^iositibn 
CioHjjSjClj and CioHjgBr, nspcctively bting foimtd. 
On warming the dibromide or on carrying out the treatme nt 
at 80® C., a monobromide was formed, with elimination of 
hydrobromic acid. Wht n solutions of rubber were 
treated with sulphur chloiide. th( re was fiist a diminution 
of tlie viscosity of the solution, followtd by a continuous 
increase. In explanation of these facts the author 
develops a hyiHitliesis based on tlie assumption that in 
raw rubber the C,oH,- mols. are held loosely together by 
partial valencies, and that in addition reactions these 
are convertid into full vakneies with simultamoiu 
addition of two atoms of halogen or the like. The greater 
reactivity of rubber in solution and tlie decrease of viscosity 
observed at first whin the solution is treated with sulphur 
chloride is considered to be due to de^lymerieation of 
the caoutchouc which follows quantitatively in solution, 
but only partially with aolielcaoutchoticf in which case a 


condition of equilibrium of opposing tendencies to depoly- 
merisation and repolymerisation rei^ts. In vulcanisation 
the chief action of the sulphur is he ld to be that of a 
catalytic (or condensing) agent causing the breakdown 
of the loosely-bound caoutchouc complex into stable 
condensed systems, probably with the foimation of tetra- 
metlwlene rings ; in the sul^qucnt ohe mical combination 
of sulphur, the isocyclic tetramethylene-ring is converted 
into a heterocyclic six- or sevcn-memberid ring by intio- 
duction of atoms of sulphur. — A. S. 

Rubber insulating compound : Tentative specifications and 

analytical procure for 30 p&r cent. Hevea . J. Ind. 

Eng. Chem.. 1914, 6 , 76—82. 

Thb preliminary report of a joint committee appointed 
in Dec., 1911 by a group of manufacturers and users of 
rubber insulating compounds, including representatives of 
the American Chemical Society and the U.S. Bureau of 
Standards. The specification is as follows: A 30 per 
cent, fine Para or smoked first latex Hevea rubber com- 
pound with mineral base shall be furnished, containing 
only rubber, sulphur, inorganic mineral matter, niul 
refined solid para^ or ceresm, and fi'cc from rtd le ad or 
carbon. The vulcanised compound shall conform to the 
following requirements, the figures representing pe^rcentage 
by wi*ight of the* whole sample : rubbt'r, 30 — 33 per cent. ; 
waxy hydrocarbons, not more than 4 pe r cent. ; fre e 
Buljmur, not more^ than 0-7 per cent. The permissible* 
limits for oth(*r constituents and for specific gravity for 
compounds containing re>spe ctively 30 per cent, and 33 
per cent, of rublier are as follows ; for intei me diate* 
rubber contents the permissible .limits are varied in 
proportion. 


SaiKiiiiilabie aexitoiie extract 

UnaaiMininable reains 

Chloreifunu extract 

Alcetheiiic ixetaab extract . . , 

Total BUlphur* 

Sjiecillc gravity 


I’crniisNlblc hinlln ; 


I HO per cent. 
I compoiiiul. 


3H JUT cent 
coiii|xi\iml. 


Mux. 

Min. 

_ 

Mux. 

Min. 

l-Hf. 

on.'. 

J no 

O'OO 

0-45 

— 

OM) 

- 

0-«0 

— 

MK) 


! o-f>r) 

— 

1 0-60 

1 

1 UlO 

- 

2-30 


1 

1-7.'. 

__ 

1 r: 


* The limit of total sulphur may he oinltteel at the option ot t he 
piircliasor. 


The ace*tone solution shall not fluore see* and the aec tone* 
e'xtract (60 c.c.) shall not be darker than a light straw 
colour. The hydrocarbons ])r( s(nt shall Iw folid, waxy, 
and not darker than a light brown colour. The chloi ofoi m 
extract (60 c.c.) shall not be darker than a stjaw coloui. 
Failure to meet any requirement of tlie specification shall 
l>e sufficient cause for rejection. The specification slioukl 
be supplemented by clauses relating to tinsile strtngth, 
I'lasticity, insulation resistance and dielectric strtngth. 
The method of analysis is described in minute detail, with 
illustrations of the grinding machine for the preparation 
of the sample and of the extraction apparatus. In outlint* 
it consists in extracting 2 grm. -samples (20 mesh-size) 
with acetone for 8 hours, and the residue with chloroform 
for 4 hours. The final residue is saponified with alcoholic 
potash and the solution acidified and extraetid with ether. 
The acetone extract is saponified with alcoholic ])otash 
and in the aqueous wrtion the free sulphur is detei mini d, 
whilst the unsaponi^ble material is used for determining 
the waxy hydrocarbons and the unsaponifiable ix sins. 
The filling materials and total sulphur are determimd in 
separate samples, the foimer by using first a mixture of 
terebene and xylene and then terebone alone to dissolve 
and remove the rubber, and the latter by furion with a 
mixture of sodium peroxide and potassium carbonate, 
followed by precipitation as barium sulphate. Duplicate 
determinations should agree within 0*01 for specifio 
gravity, 0*05 per cent, for free sulphur^ 0*6 per cent, for 
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fillers, free from sulphur, and 0*1 per cent, for the other 
constituents determined. The rubber is ascertained by 
difference. The committee desires to obtain the results 
of experience with the methods during the ensuing year 
and then issue a final report with any improvements 
found desirable. — A. S. 

Rubber; Formic acid in the regeneration of . A. 

Dubose. Caoutchouc ct Guttapercha, 191i, 11, 7944 — 
7948. 

In separating textile material from vulcanised lubbcr, 
although a partial separation may be effected mechanically, 
it is necessary to destroy the celluloso chemically. This 
may be effected cither by strong acids, or by dilute acids 
at a high temperature and pressure. The author describes 
the use of acetic and formic acids ; certain solvents 
can bo found for cellulose triacetate and triformate, 
which do not dissolve rubber. If the esterification is 
(jontinued however, products soluble in water are obtained, 
(‘sters of cellobiose. Acetic anhydride is expensive and 
it is necessary to apply heat, h< nee formic acid is prefer* 
able. The acid (90 per cent, strength) may be saturated 
with dry hydrochloric acid gas to aid the reaction. The 
amount of acid used should be twice the weight of the 
waste material. At ordinary temperatnris, aided by 
a little petroleum benzine, the reaction is over in about 
12 hours. The liquid first becom<’8 viscous and opalcMt nt, 
and then mobiU* again. At 60° — 70° C., the reaction is 
ovi'i' in 4 hrs. Th(* rubber is then filtered off, washed and 
dri'‘d ; t-he properties of the product are statt d to be 
execllcnt. — H. E. P. 

IHilisatiov of Para rubber seed. Sec XII. 

Patents. 

Rubber milk or latex; Apparatus for treating- — and 
sheeting the coagulated product. L. Norzagaray, London. 
Eng. Pat. 29,369, Dec. 20, 1912. 

Over a smoke -producing fireplace is built a cluraney 
consisting of rectangular m<‘tal sections, < nch with the 
<'XoeT)tion of the top one containing a rotatmg 
drum, a scraper and bafll(‘-plates. Latex w supplnd o 
f(‘ed.roller8 in th<'^ top section, and passes down thiough 
the chimney from drum to drum, being removid from 
ea(;h bv a scrap.T. From the bottom roller the ruhlxT is 
removed either by a fixed scraper, from which it passes 
b( tw.TU pressing-rolleis, or by means of one of a pair of 
eornigated rollers acting as a scraper. Baffle-plates are 
provided to give the smoki* the dcsind dirfction up w 
ehimn ‘V. — E. W. L. 

Caoutrlumc; Process for manufacturing 

(!. K. F. L. Gioss, Bevon, Norway, ^ng* Pat. 13,826, 
June 14, 1913. Under Int. Coiiv., June 16, 1912. 

See Fr. Pat. 459,987 of 1913 ; this J., 1913, 1164.~-T. B. B. 

CaoHkhouc substance and process of 

Hofmann and C. Assignors to^F^^^^^ 

vorm. V. Bayer und Co., Elberfeld, Germany. U.b. 
Pat. 1,084,333, Jan. 13, 1914. 

See Fr. Pat. 422,955 of 1910 ; this J., 1911, 637.— T. h. B. 


mann, C. Ooi.tfllc, -K. Mbriicb, and K. 

AHsignorato ''S?'l^M.334,^^l.n84,3Sf., 

SVmM»M;337, and 1,084.338. Jan. 13. 1914. 

Kee Hng. Pat. 6642 of 1911 i thia J.. 1«> > > ’ 

V«lcanued froth; Proem of *“^'^'®" n ' o 713 , 667 ‘. 

I Pfleumer, ^**®^*‘*'’ nra gent 17,1912. 

Dec. 30, 1913, of U.S. Pat. 1,038,960, 

See Fr. Pat. 430,473 of 1911 ; this J.» 1^1 1*23. 


XV.-LEATHER; fOm; BORH ; GLUE. 

Tannin ; Comparison of the exiraction of oejjfuWe ww/eriaij 

containing copper and glass. C. R. Obt‘rfeIl ana 

L. M. Richeson. J. Amer. Leather Chem. Aseoe., 1914, 
9, 28—32. 


The differences obtained in the tannin content on both 
new and spent material were well within the limits of 
accuracy of the method and indicated that the 
flask and extractor had no appreciable effect. In the 
case of new materials the average difference per deter- 
mination was 0'0125 per cint. higher with glass tlmn with 
copper and with spent materials 0‘046 per cent, higher with 
copper than with glass. — D. J. L. 

VfMtoble tannins; Qaalilalim d^erentjation of—. 

E. Stiisny. J. Amor. Leather Chem. Assoc., 1914, v, 
19—25. 

Lauffbiann (this J.. 1913, 53) from his lest of precipitating 
tannin solutions with ammonium molybdate and ammo- 
nium chloride concluded that quebracho extracts con- 
taining no pyrogallol tans (formaldehyde test) and no 
wood-pulp (aniline lost) could be regarded as adulterated 
with mangnivo if the molybdenum fiuuro (weight of 
precipitate from 100 grins, of tannin) 

40 The author in conjunction with C. D. Rilkmson has 
confirmed Laufmann’s results. Mangrove can also be 
detected when mixed with sulphiled quebracho, but the 
variations of the figure obtained for quebracho and 
sulphited quebracho lessen t he value of the test. Sulphil od 
quebracho extracts yield figures from 5 to 37 aocordmg to 
tJie extent of the sulphiting. A strongly sulp^tini nue- 
bracho extract (M.. figure 5) can bo adulterated with 20 
per cent, of mangrt*ve (Mo figure 125) without reaching 
the limit of 30. A scheme is given for the qualitative 
determination of vogctahlo tannins m winch three mam 
groups arc formed according as precipitation is complete, 
partial, or absent on boiling with formaldehyde and 
hydrochloric acid. — D. J. L. 

7>anmng materials ; Determination of pentoses in — 
with special reference to quebracho and mangrow 
J. L. van Gijn and 11. van dcr Waerdon. Collegium, 

1913, 639—645. 

OuEBEACiio extract was found to bo almost free from 
SjiitAisans and pentoses and contained no mothvlpentosw, 
'while mangrovoextract contained a considerable 
Z methvhnmtoscs. With mixtures of quebracho and 
mangrove Extract it was ixissiblc te detect 
mangrove extract when mixed with ’“^^rfatod quebrw^, 
but^ith sulphited quebracho extract not less t^n 26 l^r 
nntit of manerove extract could bo detected. The inhibit- 
ing iffoct olTho sulphite be 

iodine The following method (see this J., 1901. 896 .1902. 
OTV 1905, 212; 1911, 242, 1181) therefore providee a 
rnbable test for mangrove in quebracho extract. 10 grms. 
of the * distiUatiou flask w th some 

glass beads' and a little paraffin wax to prevent framing. 
If the extract is sulphited, sufficiont lodmo to *^® 

^ n-nJ 100 c c of 12 pct cont. hydrochloric acid 

Mde“ Td holing, genii/ f™ jO mim 

under a reflux condenser, the solution is dwtilted. For 
10 c c of distillate obtained in 10 mins., ^ c.c. of 
12 wr cent, hydrochloric acid are added to the distillation 
flas^ from a dropping -funnel. Distillation is continued 
JhA Jwtillate civos only a pink colour with amhiie 
^Mate Usually 420 c.c. of distillate are sufficient ; this 
Tm^e up to a L.,wn volume, filtered, and to an ahouot 
f an nxcosH (200 mgrms.) of phloroglucinol dissolved 
ri2 Z arid u, W After etandi^ 

1 JTm hoim. tL preeipitate la ooUoetod in a OomH 
i^iblo washed free from acid and weighed f^<®^ 
oruml) , P _ The nrocipitatc is then treated 

IShWeD" C washed 

rtO cc of alcohol and weighed again after ^ 

w erf wriSIt repmaente methylfurfural-phlorogluoKle. 
The change^of colour on adding the phlorogluaiml w 
very chawteristic and shows of itself whether a quebracho 
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extract 18 pure. In that ca«o the liquid becomes yelbw, 
then green, and finally a black precipitate forms, leaving 
the supernatant liquid colourless. With a mangrove 
extract the colour is first yellow, then red and finally a 
red precipitate is produced, turning brown on standing. 

~D. J. L. 

Mangrove ; The, determivution oj in admixture mih 

other tanning tnaterialA. (1. A. Kerr. J. Amor. Leather 
(.lieni. Assoc., 1914, 9, 2:i— 28. 

Thk test ])ropo«ed is based on the prr -duct ion of furfural 
by distillation with hydrochloric acid aiul pri*eipitation 
in the distillate with phloroglueinol. (Sec van Cijn tnd 
van dor Waerden ; juecedifig abstract.) — 1). d. L. 

Tann ; Rendering potvdt rt d (phlohaphnu's) soluble by 

hydroljfftiti with mlphnrous acid and the action oj dextrin 
glucose on tantiin-glucosideM. L. (). Scunnierhoff. Col- 
legium, 1914, 1 ] — .L 

i*unJ5 hoi solutions of ((uobracho (‘xtract ]:>r(»bably contain 
(;(»mpfuinds of a starchy and eelluhtsie character, which, 
r»n cooling, sejairatc partly ns the so-called phl< dm phenes, 
but under the ])rolonged action of sidfihuroiis acid an'! 
hy<lr(dyHed to dextrin -gluc»>se. The dext rin-glucose formed 
thus and also the glucose originally present act in a similar 
manner to cane sugar (this .1., I!HI1, 9r)2) in that, on gentle 
warming, they rapidly renrlcr sobible s|mringly s(diible 
tannins. The action of sodium bisulphite in rendering 
soluble sparingly .soluble taiming extracts becomes ajipar- 
ent only after 2 — .'1 hours, hence secondary jnoducts must 
also infinene(‘ the soluMlity of the ext rad. The mechanism 
of the action may be as follows, 'Phe insoluble tannins 
(phlobaphenes) are transformed into dcxtrin-gliiccse and 
hence arc partly k*st as far as tanning efiect is concerned, 
as dextrin is only absorbed by hido to a small extent. 
The action of cane sugar or glucoses on tanning extracts 
becomes of more imp<*rtHnc<! since ru’ont investigations 
have shown that tannins aio taken up h.s L’lncosides or 
other compounds contaiumg sugar, the hydrolysis <d which 
would be retanled by addition of glucose. An (dqection 
t(» the addition of excess of glucon^ to a tanning extract 
is that it chokes up the jsu(»s of the hide in the earlier 
stages ; dextrin-glucose renders hido slimy. This corre- 

H] ;K>ndN with tlu^ elTect of sugar in preventing tlu* sedting 
of gelatin solutions. Sinet^ gluco.se is a strong anti- 
coagulant, a large (piantity of a coagulating I'lectndyte, 
having a salting-out action, such as sodium sulphite, must 
bo added to the extract to compensate for this idTeet. 
Easily soluble extracts only produce flat leather and should 
only 1)0 used in cases where a very light -coloured leather 
is required. Phlobaphenes eontani a y( llow'-red colouring | 
matter which is very sensitive to light. Thi‘ ash of phloba- 
phenes in the pure state contains trac(\s of heavy metals. 

— J. L. 

I) epil4iling ; Notes on . A. Kogers. ,1. Amor. 

Leather ('hern. .Assoc., 1914, 9, 42- 

Tuk view that, owing to the limited solubility f>f lime in 
water, there is no danger of destroying a jiack of hides by 
using an excessive amount, is misleading as there is great 
danger iif damage by impro|H>r lime treatment. On u 
practical scale sevi^ral packs of skins treated with !i jK‘r 
cent, of lime showed 40 jKjr cent. incroah<» of weight and 
absorbed 1’3 jair cent. Cat) in 2 days ; with 10 per cent, 
of lime there was a .AO |k*i‘ cent, inerfia.so (»f weight and 
U-fi5 por cent, (’at) absorbed. A new limi^ lias a greater 
solvent effect on hido substance than an <dd lime, and a 
jmek of skins treated with a fro.sh lime every day for j 
several days lost miieh more hide substance than one 
remaining in a liquor improved by addition of the same 
amount of lime. Ree(U(is of pack weights at different 
stages of liming showed that the greatest weight occurred 
on the fourth day ; the decrease following the fourth day 
was due to loss of hair. A typical ineroase in weight ol 
samples freed from hair and depilated with 5 per cent., of 
lime made fresh every day (A), and from a series treated 
with 5 per cent, of lime made up to strongth every day (B) 
was as follows : — 


BOlHai HORN; 


1 A- 

B. 

Perrcutago IncreaHe after 1 day . . 


... i 42-10 

42 -OS 

M 2 days,. 


... 1 ,f0O 

2*10 

, ,.3 „ .. 


‘4-14 

4-10 

.. M M 4 .. 


1*30 

1*41 



1*70 

1-70 

M i) .. .. 


oao 

3-60 

Totals 


52*14 

U.V84 


I Estimations (»f lime and ash in the hides gave the following 
j results 




A. 


B. 


\r1i. 

('uD in ash. 

Ash. 

1 CaO in ash. 

tiriuinidly 

0-06 

.‘13-67 

0.51 

32-80 

After 1 day 

S-L". 

.50-82 

3-14 

.56-61 

2 days 

:i:io 

744.5 

3-71 

78-08 

3 

4-2.‘> 

76 -aK 

4 10 

80-40 

4 

4-.'i2 

78 46 j 

4 -.50 

00-64 

. . 5 , , 

4-2] 

86-60 1 

4-81 

86-07 

.. « 

fi-lK 

82-60 

4-67 

84-23 


Practically all the fat which was saponified became so 
durinu the first 24 hours. 

'I’he loss of hido substancii during 6 days was as 
b»Ilt»ws : 

I A. 1). 

After I day ()•.'>! 

.. 2 days 0-2.') 

,, :{ 0-t:{ 

I o-fifi 0(U 

r> 0-24 0-J7 

.. d o-:{4 

Totals 2’84 2*68 

Erom the(-e n'sulls it seems that the proper way to a])ply 
a lime solution is to enter the stock into a lime 
I liquor only a few days old and work u|> Ibrough the series 
to a frosli liquor. Sodium sulphide when used b)r removing 
hair should be us<*d hefon linn* as it has no sidvent action 
on hair which has once been treated with lime, although 
I rapidly di.sHolving clean hair. Good results are (d>tRinod 
! by the use of a mixture of sodium sulphide and calcium 
j <-bloride ; the goods are run in a 20’' Bkr. suljphide solution 
I containing c,alcium chloride to a | of the weight of sulphide. 

— D. J. L. 

Tannage; Alcohol and photoehemiral avtoxidaliofis. 

E. (). Sonimereboff. (’ollegium, 1914, 5 — 7. 

I’uK tanning effect of alcohol is usually explained as being 
due to its dehyilrating action, but this hypothesis is pro- 
bably ine(»rrect, as the author has found that acetone, 
which has similar dehydrating properties, has no tanning 
effect. Dilute (10 ]ier cent.) alcohol has an ap|>arent 
tanning action in the presence of much air and light, but 
in an atmosphere of carbon dioxide has no tanning effect. 
Alcohol in the prosem'o of much light and air has a similar 
action to dilute formaldehyde and air although much 
weaker. Practical tanning with spirit is best carried out 
by soaking a delimod lamb-skin in spirit and hanging in 
the light and air, remoistening with spirit from time to 
time. The alcohol is oxidised to acetaldehyde, and an 
aiitoxidising action of the aldehyde and bide-albumin 
take.s place. The effect is similar to the resinification of 
plant juices. Tanning may be regarded as an oxidation 
of the hide, and pidymerised or “ rosinifiod ’ albuminous 
Hubstanecs of high molecular weight are produced which 
are iuHoluhto iu boiling water. A delimod lamb-skin is 
tanned by Italian red wine much quicker than by 10 per 
cent, alcohol. It appears that the small quantities of 
tannin in the wino act on the alcohol catalytically as 
oxygon -carriers and hasten the prreess. Beer, containing 
carbon dioxide, has scarcely any tanning action, although 
containing as much tannin as wmo. If raw flesh ho boil^ 
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I wine in sunlight, uoetio acid is produced, and the yield 
f extract is much less than if water alone is used. No 
cetio acid is produced if air or light be excluded or if 
ilute alcohol alone bo used. A double oxidation takes 
Jaco in tanning with Wine in the air, albumin being 
xidised and acetic acid formed from the wine, both the 
annins and the albumins acting oatalytically. The tonnin 
as strongest catalytic effects when in the colloidal state ; 
mall quantities of quebracho tannin added to spirit 
►reduce a much less tanning effect on the hide, being 
oagulated. — P. J. L. 


instead of carbonic acid is used for washing after removal 
of the calcium and magnesium. A small quantity of 
chloride is retained by the soil in this case, and subse* 
qucntly extracted by the ammonia, but this can be deter- 
mined in an aliquot portion of the filtrate and a correction 
applied. The extraction of the humus is much more 
rapid under the now contlitions. Further data are given 
showing the accuracy of tht* author’s colourimotric method 
for determining humus, if the standard and the soil to bo 
tested are of approximately the same composition as 
regards clay and humus.— W. H. P. 


Vanning with alcohol. W. Eitncr. dcrlxnr, 1914, 40 , 
17—18. 

\(’OoaDiNOtoarocent German patent, hide is tannt'd with 
iilute alcohol in the presence of oxygen and a catalytic 
»,gont. As catalysts, phiobaphenes, vegetable tannins, 
[iietallic h\^droxido8 or soaps may bo used, all in smaller 
quantities than in usual tanning processes. The author 
|)oint8 out that by the action of strrmg alcohol a product 
<irnilar to leather is produced from skin, but there is no 
"(►al change into leather. The effe<?t of the alcohol is due 
loss to dehydration than to coagulation and precipitation 
[>f the colloidal hide compoiients by moans of wlnoh the 
•linging together of the finreH during drying is pi evented. 
After washing with water and drying out, the skin is jicr- 
feiitly untannod again. When dilute alcohol is used the 
precipitating effect is miifh slower. The hanging in the 
air, as described in the patent, has no other effect than a 
removal of water which allows the. strong alcohol to 
jienotrate. A calf skin after twice treating with 10 per 
t!ont. alcohol was almost unchanged ; after 8 treatments 
a weak tanning effect was produced. It is only when 
tanning substances, used according to the patent as 
oxygen -carriers, are added that any real tanning effect is 
produced which will vary accfirding to the quantity and 
Kind of tannin added. The alcohol in the solution causes 
a much quicker penetration of the tannin hut hinders 
complete and full tanning. The cost of alcohol has pre- 
vented its being used for the purqiose of (puck vegetable 
tanning; in mineral tanning it has no <‘ff(‘ct. Metallic 
soaps mentioned in the patent as catalysts arc quite 
irisolubk* in 10 qaT eent. alcohol and therefore us(‘l<‘s.s 
for the purpose. - I). .1, 1^ 

Erdinimilion of commercial gehithi<s vnth mjard to ihnr 
suitatAlity for jHi'pcr-mokivij. Sindnll and Bacon. \ . 

Tatknts. 

Tanning ; PtocchscxS for mineral and trgeiabir ~ - — in one 
operation. W. A. Klipstein, N(W York. Fng. Pat. 
10,844, duly 22, 1913. 

See Fr. Pat. 460,870 of 1913 ; tjiis J., 1914, %. T. F. B. 

J/idc^s and skiiifi ; Procetin of depilating and reducing - 
O. Rohm, Darmstadt, Germany. tJ.S. Pat. 1,082,911, 
Dec. 30, 1913. 

SKBEng.Pat.l8,770ofl911 ; thisJ.,1911, 1224.- T. F. B. 


Mom-y di-y and tri-calcium phosphaieti ; Action of ammon 
iim citrate on - — T. Warynski and J. Langel. 
Ann. Chim. Analyt., 1914, 19, J — 6. 

The thr(‘e calcium phosqihates are all soluble to an 
appreciable extent in ammonium citrat.e solution ; so 
that a rigorous separation of them by solution in ammonium 
citrate is not possible. The action of the citrate in dis- 
solving them is fairly rapid, equilibrium beir^ attained 
in about an hour (with manures, containing in addition 
other substances, probably a longer time is necessary). 
The differences in the solubilities of the throe phosphates 
ar(‘ gr(‘atest in the cold, anti when the citrate solution 
is saiurattd. J. D. 

Superpfmpluitc-vinmse. (“ tdiipcrphoNphaUichlempc ”), a 
new fertilifier. H. Stoltzenln'rg. f-hem.-Zeit., 1914, 88 
81—82. 

ViNASSn is a valuable fertiliser on account of its high 
nitrogen and iiotash eontint, but the residue fi-oiii the 
(‘vajwration of the pulp DickucJUtmpe ") is too hygro- 
scopic for use as a solid manure ; this is due to the presence 
of bases, ( sp; eially lad-aine. A non-hygi oscopic salt of the 
latter bast* is the at id phospluite. Du warming a mixture 
of 3 parts of suy>eri>hosphate and 2 5 of pulp, acid funu's 
are given off and the paste breaks U)) into friable lumps 
w'hitth can be kept for months without ehange. A sample 
was found to contain : N 2-25, K,() (>-33, citrate-soluble 
PgOb 11-5.3, water-Holubh^ PjO- 8-48, fixed residue 57-32 
per (H-nt. ; one-half of the matcTial was .soluble in watiu-, 
whil(‘ 36 per e«‘nt. consisted of unaltc-n d organic matter, 
which im-reases tin* humus conte nt of the soil. — W. R. 8. 

Sugar beet ; The Ho-called “ catalytic action ” of manganenc 

and boron comfwundA on the cultivation of the- -. 

U. Pellet. Bull. Assoc. (3iini. Suer., 1913, 31, 419 — 424. 
Attention is (udled to th(‘ experiments of Munerati, 
Me-/.za(lroli, and Zapparoli, who liave found at the Hovigo 
(Italy) Exp.-riment Station that different comyiounds of 
manganese and boron, b«»th singly and in combination 
with aluminium compounds, have no eff»>ct at all on the 
growth or yield of l-h<* sugar beet, or on the purity of 
its juice. The results which have led oth(WS to attribute 
a favourable action t,o the ust^ of these compounds are 
held to be untrustworthy, yiriucipally for the reason that 
they have W-n obtained from an insufficiently largo 
iiumbiu- of exp Timents, and without adequate control 
cxp'irimcnts. — -J. P. O, 


DLiinfexting hides and. nkins in the manufacture of leather ; 

Process of . O. Rohm, Darmstadt, Germany. 

U.S. Pat. 1,083,300, Jan. 6, 1914. 

See Ger. Pat. 254,131 of 1911 ; this J., 1913, 438.— T.F.B. 

Adhesives or cements for leather. “ Ago ” Ledcrkitt 
Industrie Gcs. m. b. H., Trieste, 

4016, Feb. 17, 1913. Under Int. Conv., heb. 15, 1912. 

.See Fr. Pat. 454,370 of 1913 ; this J., 1913, 878.— T. F. B. 


XV1.-S(HLS ; FERTQJSERS. 

Humus; Determination of in heavy 

Beam. Cairo Scientific J., 1913, 7, 219 ^224. 

The method described previously 

is improved if very dilute liydrochlOric acid (0*02 per oent.) 


Patents. 


Wdstc ioool and like animal fibrous waste for utilisation as a 
manure or fertiliser ; Method and means for treating 
.1 H. Kirk, Stalybridge. Eng. Pat. 2982, Feb. 6, 1913. 


Tub waste is heated in a kiln to 300® — 400® P. — 

204® C.) and “converted into an ammoniacal salt” by 
means of hydrochloric acid or other acid gas.— 0. R. 


i fertilisers ; Manufacture of from the residues left 

after the ejclraction of alkalis from potash-bearing silkate 
rocks which have been treated with lime or calcium com- 
vounds Chem. Fabr. Rhtmania and A. Mesaerschmitt. 
Gi^r. Pat. 267,875, July 31 , 1912. Addition to Gcr. Pat. 
255,910 (this J-, 1013* 439). 

PiiK residues arc calcined and the resulting fine ywwder is 
nixed with a highly concentrated solution of nitric acid 
rreshlv neutralised with lime. The lime present in the 
residues combines with the calcium nitrate to form a 
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basic nitrate and the water in fix( d by the double* Bilicatt B 
also present, so that the mixture soon polidifies to a dry 
mass. — A. S. 

Feriili$€.r9 ; Method for jwodurMm of . A. Messer- 

schmitt, Stolberg, Germany. U.S. Pat. 1,083,553, 
Jan. 6 , 1914. 

Heb Ger. Pat. 2.'55,910 of 1911 ; this J., 1913, 439.--T.F.B. 


XVn.--SUGARS ; STARCHES; GUMS. 

Hugar cane ; The most promising varieties of under 

trial at the Tucumdn Experiment Station. A. H. Ros<*n- 
frld. Int< in. J., 1914, 16. 12---23. 

Thin canes ^ave the ls*st results, having not only a higher 
sucrose content, but attaining a greater height, eo that 
the average weight of stalk was generally equal to, and 
sometimes suiqiassed, that of tlie thicker varieties. The 
thin canes contained more fibre, but the greater difficulty 
in milling was compensated by the. increased fut*l value 
of the bagasse. Comparative tiials with 10 “foreign” 
varieties of plant canes, viz., J. 3tt, J. 100, J. 139, J. 213, 
J. 234, Sumatra, Mantcica de IS. Barbara, Honduras, 
Bois Roug(‘, and Kavangire, and native purple and striped 
can(‘s, showed that though th(^ sucrose content was 
practically the same in the “foreign ’’ and iiativi* cams, 
the former gave somewhat better fields, namely an 
average of 23^20, as compand with 2201 kilos, of sugar 
p r hectare (2065 and 19601b. per acre). Subsequent 
comparison of the* ratoon canes showed that the; sugar 
content was about the same as with the plant cane, 
but there was a large inci’case in the yield of sugar from the 
“foreign” varie*tie*s, namely an average of 4439 kilos, 
as compared with 2417 kilos, of sugar "per h< etare (3951 
and 2161 lb. per acre) for t.h(' native cant s ; two varieties 
stood out prominently, viz., Kavangire with 8030, and 
J. 213 with 7296 kileis. of sugar per hectare (7147 and 
6493 lb. per acre). The greater yield from the ratoon 
canes than from the corresponding plant canes is stated 
to be generally true for Ihicuman, though the contrary 
obtains in almost every other cane-growing country of the 
world.- — J. P. 0. 

Sugar recovery ; fiatktle process of . H. 8. Norris. 

Special Report, Expt. station, Hawaiian Sugar Planters’ 

Assoc., July, 1013. 

In the Battolle process (see U.S. Pats. 1,044,003 and 
1,044,004 ; this J., 1912, 1196), the raw mixe d juice from 
the mdl is treated with 2-— 3 pi*r cent, of calcium saochaiate, 
quicklime or milk of lime, ond the defecated juice heated 
to boiling jioint, in order to destroy reducing sugars. 
After single or double carbonatation, depending upon the 
amount of reducing sugai-s originally present and the 
amount of lime used, the subsequent procedun; is the same 
as in a beet sugar factory, and, whether raw or white sugar 
is being made, after the se<;ond boiling the s('Cond molasiK's 
is treati'd by the lime separation method. As the result 
of an exhaustive examination of the process at the Ewa 
plantation, the following g(*ncral conclusions were aiTwed 
at : The i^ttelle proctss may lx; worked on a manufac- 
turing scale to produce either raw or white sugar, and the 
lime saccharate methtKl of extraction may or may not 
l>*' applied to the waste molasses. AVhen operated without 
the saccharate method of treating the waste molasses, 
the recovery of sugar, compared with that effected by 
the ordinary <lefecation-sulpmtation process, is so muen 
less as to make manufacture improfitable. The increased 
recovery* of sugar by the application of the saccharate 
extraction method to th<; waste* molasses leads to an 
increase. of profit to the manufacturer of white sugar 
over that at present obtained by the defecation process, 
amounting to $8-34-" -$9*97 (£I 14s.~-^2 Is.) per ton; 
but notwithstanding this uujreased recovery, owing 
to the greater cost of working, it is less profitable to 
manufacture raw sugar by the Battellc process than by 
the ordinary defi'oation-sulphitation method. — J. P. 0. 


Sugar refracUmeUr ; New for determining the apparent 

dry substance of juices and syrups. 0. Schonrooh. Z. 
Ver. deut. Zuokerind., 1914, 10~ 20. 

A SIMPLIFIED form of the Abbe refraotometer has been 
designed for use in the sugar laboratory. It comprises 
a double prism, capable of being heated, upon which is 
placed the substance under examination ; a oompt nsator, 
enabling observations made by ordinarv light to bo read 
in the equivalent of sodium light ; and a telescope tube, 
controlled by a thumb-screw, which is turmd until the 
bonier line coincides with th<; point of intersection of 
the cross threads. It is so graduated that the p;'rcentaL‘o 
of dry substance in the prcxluct may be read off directly 
witliout nJerence to tables, the table of the author from 
0—^ per cent., and that of Main from 60 — 85 per cent., 
having been ustd for constructing the scale. Two types 
of instrument are deccribed : one for use at 20® C., and 
the other for 28® C., a table of corrections being appH( d 
for other temperatures. It is stated that with this 
mstrument the difficulty of reading dark-coloured liquids 
without dilution or previous treatment is overcome by 
a method of observation with reflected light. — J. P. 0. 

Sugars ; Rdle of magnesia in the carbonatation process of 

making white . W. H. T. Harloff. Intern. Sugar 

J., 1914, 16, 25—27. 

In tho double carbonatation process the prist nco of 
magnesia introduced by the use of impure lime causi's 
little trouble, since being x>ractical]y insoluble in an alkaline 
solution it is almost all removed at the first stage, at 
wliich the ])artially carbonatatid juice is filterid while 
still containing an appreciable quantity of calcium 
hydroxide. But in the single process, in which the juice 
is carbonatatid almost to neutrality in one operation, 
the magnesia originally mtoluble gradually passes into 
solution with the decrease of alkalinity, forming magnesium 
bicarbonate, which subsequently decomposes in the 
evaiiorators, increasing tho amount of incrustation. 
Moreover, the presi nee of magnesia causes oversaturation, 
since so long as magnesium carbonate be presint the 
reaction will remain alkaline, only approaching neutrality 
when all has xiassed into tlie form of bicarbonate. Such 
over-saturation causi's the re-solution of certain impurities, 
notably calcium and potassium organic acid salts and 
colouring matters, so that the clarffication is defective, 
and the yield and quality of the finished product arc lioth 
very unsatisfactory. Even in the single process, however, 
limestone containing 01 — 0*6 per cent. MgO may be usi'd, 
provided that carbonatation lx; arrested while the juice is 
still distinctly alkaline, and filtered, the remaining alkalinity 
being neutralised by sulphurous acid after the juice has 
passi'd thmugh the presses. — J. P. 0. 

Iron ; Accurate and rapid determination of traces of 

in invert sugar, starch glucose, and caramel. J. J. 
Eastick, J. P. Ogilvie, and J. H. Lindfield. Intern. 
Sugar J., 1914, 16, 23—24. 

The sulphide colourimetric process, previously described 
by the authors for direct application to cane and beet 
sugar factory and refinery products without the incon- 
venience of incineration (this J., 1912, 831), also gives 
satisfactory results with invert sugar and starch glucose, 
the values foimd directly with a solution of the sample, 
and those obtained with a solution of the ash of the 
same, bt'ing practically identical. Results obtained with 
caramel art; also given, but in ascertaining these the solution 
of the ash was always nsed, a direct determination in 
such a dark -coloured substance being imporaible. — J. P. 0. 

Maple products , Analysis of . 11. A comparative 

study of the delicacy of methods. J. F. Snell and J. M. 
Scott. J. Ind. Eng. Chem., 1913, 5, 993 — 997. 

In comparative experiments with three genuine maple 
syrups to which varying quantities of a solution of sucrose 
were added, the conductivity value, the ash-content and 
the different lead values (see this J., 1906, 830, 957 ; 
1908, 1076) all decreased as the maple syrup was dihitrd 
with sucrose solution. The Winton lead method (this 
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J., 1906, 957) gave better agreement of dnnlieates than 

Revenue 

OtUwa, Bull. 228, 1911, p. 5) but the YaluA 

»pi%. nanoweat range for genuine 
*•“ conduotirtty value (thit 
WinW. * '>’«* deto^dnation in 

Wmtone method ^ use of a solution of morow 

“ recommended by Biyan (see thit 
J., 19ir, m) IS suggested. In the dans^ method 
was^ with water at 80“ and 100“ C. respeotivoly gave 
practiully the same results; variation ofthe quantity 

SirtthT ^ *•“ "thoSt cflcct, 

but higter results were obtained when onlv SO c c were 

^1^ WM according to whether the lead 

value was detennmed with a fixed quantity of syrup and 
calcula^ to dry substance or determined directly with 
a quMtity of syrup equivalent to a fixed quantity of dry 
substwe. In the Canadian method the edoulated results 
were lowOT and m the Winton method higher than those 
determined directly. — A. S. 

Decompositim of ceUuhse, starch, suyar, and sulphite- 
cellulose lye by heat. Bantlin. See IIb. 


of the liquid, which is thus quused to dip under end round 
the edges of the electrode, Isking a “ Wt course.” 


so/tdwm# ; PurifUxAum and dw^ 

^peciaUy of . F. Tiemaim. Ger. Pat. 268,047, 

Nov. 14, 1912. 

The solution to be treated is brought into contact with 
porous substances (kieselguhr, bone charcoal, or the like), 
on which mordipts have previously been fixed by the 
methods used MPthe dyeing industry, wherebv colouring 
matters, pectin substanoos, etc., are separated and fixed 
by the porous material in an hsoluble form. Different 
mordants may be fixed together on the porous material. 
Tin salts (oxalate, fluor^e) are mentioned as being 
specially suitable.— A. S. 


Process for the continuous solution of solid substances, 
especially for slaking lime wUh sugar juice or water. 
Ger. Pat. 268,442. Seel. 


So-called **catalytic action of manganese and boim 
on the cultivation of the sugar beet. Pellet 

See XvT. 


Influence of ammonium sulphate on the specific rotation of 
lactose. Rosemann. See XIXa. 


Patents. 

Evaporating and boiling apparatus ; Vacuum 

houses and refineries. J. B. Swarvezewski 
266,336. March 11. 1911. 

The lower part of the evapora- 
tor is hexagonal with two of 
the opposite sides curved (see 
Fig. 2). The chambers. 2 and 
3, are connected by pipes, 6, 
and the. chambers, 4 and 6, by 
pipes, 7. All the chambers 
are divided by horizontal par- 
titions into compartments, and 
the chambers, 2 and 4, also 
have Vertical partitions; the 
several compartments are pro- 
vided with the necessary con- 
nections, 9, for the intro- 
duction of steam and 10, for 
the discharge of condensed 
water. In the spaces, 8, sur- 
rounded on all sides by heating 
surfaces, the syrup is rapidly 
heated and a vigorous upward 
circulation is produced, the 
juice then flowing downwards 
in the spaces, 16, bounded 
along one side by a surface 
which is not heated. The 
crystals are discharged by 
opening the door, 19.— A. S. 


- for sugar 
Ger. Pat. 



Sugar ; Manufacture [sterilisatum and purificatior^ of . 

A. Shelmerdine and F. C. Lewis, Liverpool, Eng, Pat. 
29,624, Dec. 23, 1912. 

SuQAB solutions, whUo passing through a conduit, are 
subjected to the action of a high-tension alteimting 
electric current (1000—2000 volts) acting longitudinally 
throtigh the conduit. The electrodes are plaoed at 
intervals in enlaigements or pockets of the tubular con- 
duit, a portion of the electrode standing in the direct path 


Xm-FERMENTAIION mDUSTRIES. 

Yeast; Determination of glycogen »n . F. 8ohonfeld 

and E. Kunzel. Woch. Brau., 1913, 81, 9—12. 
The method is a modification of that described by Pfltiger 
(Arch. ges. Physiol., 1909, 129, 362) for the determinatmn 
of glycogen ill animal tissues. The yeast is washed irith 
water for a short time and pressed ; these operations 
should not be unduly prolonged, for the glycogen-content 
of the yeast is very liable to change. From 10 — 16 grms. 
of the yeast an? heated with 25 c.c. of 60 per cent, potas- 
sium hydroxide solution for 3 hours in a bath of boiling 
water. The cooled product, washed into a larger vessid 
with 60 c.c. of water, is mixed with 200 c.c. of 96 per cent, 
alcohol and left over night. The supernatant liquid is 
decanted, with as little solid matter as possible, through 
a filter connected with a pump. The residue, treated with 
a few droiw of brine, is washed with 66 per cent, alcohol 
(100 — 160 c.c.) until the washings are colourless, then 
twice with absolute alcohol and twice with ether. The 
glycogen is rcdissolved by heating with water for some 
time, the solution is filtered into a 200 c.c. flask, neutralised 
with hydrochloric acid (sp. gr. 1-19) and made up to the 
mark. It is then heated in a bath of boiling water for 
3 hours with 10 c.c. of hydrochloric acid (sp. gr. 1*19), 
cooled, neutralised with a 60 per cent, solution of Mtas- 
sium hydroxide, and again m^e up to 200 c.c. and well 
mixed. The quantity of dextrose in 25 c.c, of the solution 
is detennmed by Allihn’s method : 1 gnn. of dextrose 
corresponds to 0-927 gnn. of glyoogen. A bibliography 
relating to ycast-glycogen is appended to the paper. 

— j.h.lL. 

Yeasts; So-called black . H. Will and F. Noldin. 

Z. gos. Brauw., 1914, 88 , 13 — 16. 
Examination of three “ black yeasts ” (Forms L, 11., and 
III.) of different origins, shows that they are so siinilar 
mfirphologically and physiologioally, that they ate very 
prol^bly only varieties of the same species. The three 
organisms are Hypomycetes, forming a t^ieal and a 
vegetative mycelium. The typical myoeiium appears 
slightly branched and boars oonjdia direotly or on short 
lateral branches ; no sporulation occurs in the vegetative 
oells. The surface growth on nutrient solutions is either 
soft, more or less smooth, and of a shining black colour, or 
tenacious, thick, velvety or woolly, and grey to dark 
green in colour. The oiganisms do not grow at tempera- 
tures above 35^ G., and their growth in wort is arrested 
by 4 per cent, of alcohol by volume; they are only 
slightly resistant to aoids and have no fermenting power. 
The experimental results so far obtained do not justify 
a systematic classification or a new designation of the 
epeoies in question and its varieties, but the names 
Saccharomyces niger, Torvla nigra, and ** black 
used by earlier workers, should m abandoned.— L. jS. 
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AkdhoUc femeniaium ; Fomalion of (1) lactic add^ (2) 
glyeerdt in — — . M. Oppenhoimer. Z. phytuol. Omto,, 
1914, g9« 46-62, 6»— 71. 

(1) Ybast )uioe prepared by Lobcdeff's method 
(t^ J., 1911, 147) was found to contain small 
quantities of lactic acid (0-1 1—0*22 per cent.) which 
increased sightly when the juice was kept for soveral days 
under aseptic conditions. Addition of I grm. of dextrose, 
dihydroxyaoetono or glycomldehydo, to 100 c.c. of the 
fresh juice increased the quantity of lactic acid formed, by 
amounts ranging from 0 to 0*12, 0 to 0*11, and 0*02 to 
0*23 grm. in the respective oases. Sodium p^vate 
on the other hand, lessened the production of lactic 
acid. The author concludes that lactic acid is formed 
from sugar during fermentation by yeast juice, and 
that its immediate precursor is more probably glyccralde- 
hyde than dihydroxyacotone or pyruvic acid (cp. Buchner 
and Moisenhoimor, this J., 1904, 262 ; 1905, 246 ; 1906, 
998; von Lobedeff and Griarjioff, this J. 1912, 1196). 
The absence of lactic acid from the products of fermentation 
of living yeast, which was established by Pasteur and 
others, may be due to the greater vigour of the process, as 
compared with tlie cell-free fermentation, for Pasteur 
found that other by-products, viz., succinic acid and gly- 
cerol, are produced in larger quantities by weak tlian by 
vigorous yeasts. 

. (2) Fresh yeast juice oontuiiiod 0-17 — 0-25 per cent, 
of glycerol, which increased by about 0-04 per cent, 
in the course of a few days. Addition of 1 per cent, of 
dextrose, glyceraldohyde or dihydroxyacetonc increased the 
amount of glycerol formed, by 3 — 12, 9*4 — 15, and 11*7 — 
19-2 |ier cent, of the added substance in the rospc^ctive cases 
(op. Buchner and Meisenheimer, this J., 1910, 894). — J.H.L. 

Alcohol in beer ; Deierminntion of by meane oj 

MaUigand's ebullioscope. J. C, C<iin. Chem. News, 
1914, 109, 37. 

Thb method depends on the fact tliat the solids in beers 
and wines exert no practical influence on the boiling point, 
which varies according to the alcohol-content. The 
apparatus (see Malligand and Brossard -Vidal, Gomptes 
rend., 1874, 78, 1470) has been found to give very exact 
results with foreign beers and wine, and the author shows 
that the same holds for English beers. — L. E. 

Vinegar ; Canadian standard of quality for . Board 

of Trade J., Jan. 22, 1914. [T.R.] 

Thb “ Canada Gazette ” of the 27th December last 
oontains an Order-in-Gouncil, dated 19th December, 1913, 
establishing certain standards of quality and limits of 
variability lor vinegar and similar articles under the 
Adulteration Act of the Dominion of Canada. Under 
this Order-in-Council it is stated, inter alia, that vinegar 
shall contain not less than 3| per cent, and not more 
than 104 per cent, of acetic acid. Various standards are 
specified for certain kinds of vinegar (e.j/., wine vinegar, 
spirit vinegar, grain vinegar, malt vinegar, etc.). Vinegars 
made by the acetous fermentation of dilute alcoholic 
liquors whose alcohol may liave had its origin in the 
fermentation of fruit sugars of various kinds, or of ordinary 
sugar, must bear distinctive names, indicating the souroe 
of the saooharine matter. * 

Superphosphate-vinasse [“ Superphosphatschkm^ ”] ; a 
new fertiliser. Stoltzen^rg. See XVI. 

Patentp. 

DistiUing apparatus; Conlinwms . A. C. Badger, 

Newton Center, Mass. U.S. Pat. 1,082,064, Dec. 23, 
1913. 

A CONTIGUOUS column still is connected with a aeries of 
tubular heaters or dephlogmators through which the 
“ mash ” or other liquid to be distilled is pumped into 
the column. By means of suitable valves the amount of 
vapour brought into thermal contact with the incoming 
“ mash ” can bo adjusted so that the composition of the 
unoondensod vapour passing to the final condenser can be 
varied at will. — W. H. C. 


Cellulosic materials; Troatmeni of to obtain fer- 

mentable sugars and the like therefrom. G. H. Tomlinson,. 
Fullerton, La., U.S.A. Eng. Pat. 30,072, Dec. 31, 1912. 
Under Tnt. Conv., Jan. 29, 1912. 

Sbb U.S. Pat. 1,032,460 of 1912 ; this J., 1912, 832, 833. 

— T. F. B. 


X1Xa,-^F00DS. 

Lactose; Influence of ammonium sulphate on the specific 

rotation of . R. Rosemann. Z. physiol. Chem.,. 

1914, 89, 133—140. 

The specific rotatory power of lactose, which in pure 
aqueous solutions is -^-62-53®, is -f60*47'' in solutions, 
saturated with ammonium^ sulphate, and •4-61'66° in 
solutions containing about 40 grms. of this salt per 100- 
c.c. The latter concentration corresponds to the conditions 
prescribed in Salkowski’s method for the determination 
of lactose in milk (this J., 191 2, 607). For milk containing. 
4 — 6 per cent, of lactose, the results obtained by Salkow- 
ski’s method should accordingly be 0'07 — 0-11 per cent, 
low, but the author does not recommend a currei^mding 
correction, since according to Kretschmer (this J., 1913, 
708) the results actually obtained lend to be high. — iT. H. L. 

Proteins in milk ; Dicamposition of by the action of 

lactic ferments. W. C. De Graafi and A. Scliaap. Ann. 
Falsif., 1913, 6, 639—045. 

The aldehyde figure (see this J., 1911, 148) of butter-milk 
is much larger than that of fresh milk, the increase being 
due to the (lecompoKition of the proteins by proteolytic 
enzymes produced by certain micro-organisms. Of the 
latter, Streptococcus hetis and li. casei, are the more 
numerous and play the greater part in the decomposition. 
The enzyme which ferments lactose does not peptonise 
the proteins and, consequently, does not affect the alde- 
hyde figure.— W. P. S. 

Mineral waters ; Formation of sediment in when 

stored in bottles. Determination of silica, iron, and 
aluminium in mineral waters. L. Dedo. Chom.-Zeit., 
1914, 88, 63—66. 

The sediment often found in bottles of mineral waters 
consists chiefly of hydrated iron oxide, alumina, silica, and 
calcium carbonate ; it does not appear to be due to the 
presence of considerable quantities of iron and caloium salts 
in the water, but rather to the content of dissolved alumina 
and silica or suspended clay, the alumina and silica 
together with certain other constituents being carried 
down by hydrated iron oxide produced by the oxidation 
of ferrous bicarbonate. The presence of alumina and 
silica seems to be essential, since highly ferruginous waters 
free from these substances yield only traces of sediment. 
For collecting samples of mineral water for analysis, 
the author uses a bottle of about 10 litres capacity, which 
is treated for 24 hours with 6 per cent, hydrochloric 
acid, rinsed, dried, filled with oarbon dioxide, and 
then the water introduced through a tube reaching to 
the bottom of the bottle. For the determination of 
silica, etc., the water is made neutral to methyl orange 
with hydrochloric acid, evaporated to a smaU volume 
in a silver basin, then transferred to a platinum basin, 
treated with an excess of hydrochloric acid, evaporated 
to dryness, the residue heated to IKP C. for 30 mins., 
treated with hydroohlorio acid and water, and the insoluble 
residue of silica, barium sulphate, and titanic acid oolleoted, 
ignited, and weighed. The weighed residue is treated 
with ammonium fluoride and sulphurio acid, the loss of 
weight after this treatment giving the siliea, and the 
remaining residue is fused with potassium pyiosubhate, 
the titanic acid being then separated from tiaoes of iron, 
eto., by dissolving the fused mass in dilute sulphurio aoid, 
adding ammonia, acidifying the soluticm with hydro- 
chloric acid, and evaporating to dzy^ss. The iron and 
aluxninium are best separated by precipitating the iron as 
sulphide from an ammonium citrate solution. — Vf. P. S. 
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Vurmific [in pepper]; DeteUien of E. J. Ptarry. 

Chem. and Bragg., 19U, 84 , 34—35. 

A^ooordino to a trade oustom white pepper is sometimes 
minted with minute quantities (ao., O’OS per cent.) of 
turmeric. Such traces cannot be detected with certainty 
by microscopic examination or by the boric acid test 
arith silk dyed in the alcoholic extract, but can be detected 
by Bell’s test as follows -One grm. of diphenylamine 
is dissolved in 30 o.c. of 90 per cent, alcohol, 25 c.c. of 
sulphuric acid are added and the mixture cooled. A 
drop of the reagent is placed on a microscope slide and 
a little of the sample spread on a cover-glass, which is 
then inverted so that the powder falls evenly and not in 
clots. On microscopic examination of the prepared slide, 
every particle of turmeric is found to be stained a fine 
purple colour, and the proportion may be estimated 
^proximately by comparison with standard preparations. 
Tne stain is not permanent and the slides must be examined 
soon after mounting. — J. F. B. 


bottles filled with the beverage in which some of the sugar 
used for crystallisation hdb already been dissolved. A 
salt and an add such as sodium bicarbonate and tartaric 
acid may be added, in addition to the sugar, sodium 
tartrate orystallising out with the sugar. The crystal- 
forming substances may be added in the form of a powder 
to the pure bevei^e. A solution in diluted alcohol of the 
sugar, together with aromatising, colouring, and improving 
substances, and alcohol suffident for preservation mav be 
formed and simply added to spirit and water to produce 
a frosted liqueur. The methods described may be applied 
to hair- washes and other toilet preparatiems. — ^E. W.X. 

Apparattis applicable for use tn the mantfadure of eoap, 
soap powders, cocoa, chocolate^ etc, Fat. 4654. 

See XIL 


Pine-apple by-products; Utilisation of in Hawaii. 

Board of Trade J., Jan. 15, 1914. [T.R.] 

Expebimbnts have been made recently in Hawaii with 
a view of ascertainii^ what uses can be made of pine- 
apple by-products. The leaf fibre is of great strength 
and about 68 inches long ; about 70 lb. of fibre can be 
obtained from a ton of leaves. It is stated that the fibre 
can be used for the manufacture of paper of a high class 
and also for cordage ; its production, however, on a 
commercial scale has not yet been undertaken. This is 
the same fibre that is used for pifia cloth, the “ pineapple 
silk ” of the Philippines, where, however, fresher leaves 
are used from which a finer fibre is obtained than would 
bo the case in Hawaii, where fibre would be extracted 
merely as a by-product from the stumps when dug up 
every four years or so. Vinegar of excellent quality can 
bo nuide from the fruit juice, much of which is now 
wasted. A good deal is, however, utilised more profitably 
for concentration into synip, the juice of the fruit ripened 
on the plant containing 10 to 15 per cent, of sugar. The 
average of all analyses made at the experiment station 
shows 4’22 per cent, of reducing or invert sugar and 7-84 
per cent, of sucrose, giving a total percentage of sugar 
content of 12*06. The stumps of the plant contain nearly 
as much starch as potatoes and cassava, but it is doubtful 
whether it can bo extracted profitably. 


Palm oil as an edible fat, Hupfeld. See XII. 
Utilisation of Para rubber seed. Sec XII, 


PATKTfTS. 

Panning or roasting and drying tea leaf and the like ; 

Mellwds and apparatus for . G. W. Sutton, 

Stevenage. Eng. Pat. 29,641, Dec. 24, 1912. 

The materials pass over superposed, hollow, heating pl^l^os 
arranged in an open frame, being pushed forward, gathemd 
together into heaps and again spread upon the plates 
by curved conveyor blades attached to endless chains at 
the sides of the pUtes. Rows of pins project upwards 
through tubes in the plates and are attached to a frame 
below by which they are iioriodicaUy withdrawn at the 
moment that the conveyor blades pass * 


Beverages, perfumes and the like ; Production of . 

U. E. Wegener, Berlin. Lichtcrfelde, Germany, Eng. 

Pat. 20,061, Sept. 6, 1913. 

So-CALLBD “frosted” beverages— the 
which are covered on the inside with ci^ystab F ’ 
duced by the use of the comparatively insoluble sugars, 
such as lactose, galactose, rafflnose, maltose, j' 

instead of the cane or beet sugar 
Crystallisation may be effected in a number f y * 
A solution of the sugar, containing ful 

duced into the bottles and to cry^a^. ^ 

mother-liquor being afterwards drained on ana ne 


XIXb.-WATER PURIFICATION; 
SANITATION. 

New sewage process adopted by the Dublin Corpo^ion 
{Dickson treatment). Presidential Address, J. B, Watson. 
Inst. Roy. Sanitary Eng., Jan. 7, 1914. (See 

also Dickson, Eng. Pat. 25,108, Oct. 28, 1910 ; thii 
J., 1911, 504. 

Ihb principle of the Dickson process to be shortly applied 
bo the Dublin sewage, is founded on the fact that the 
addition of a small quantity of yeast to sewage causes the 
sludge to rise to the surface, leaving a very tolerably 
clear effluent beneath ; the best results are obtained at a 
temperature of 95° F. (35° C.). Crude Dublin sludge 
contains 9 — 11 per cent, of solids and 89*91 per cent, of 
water ; after fermenting with yeast and drawing off the 
effluent, the content of solids is 18*22 per cent., so that the 
cost of drying is cut down to one-ban. Further, there is 
no loss nitrogen, both the dried raw sludge and the 
dried treated sludge containing about 3 per cent, of that 
element. The city sludge, in the new procoM, passes 
direct into a mixing tank, where it is treated with about 
4 per cent, of yeast and about 3 per cent, of already 
^‘Icrmented” sludge, and the whole is heated to 

90 ® 100° F. (32°— 38° C.). From the mixer the material 

runs into a scries of eight parallel troughs made of concrete. 
Each trough measures about 50x4x2|ft., and has 
a capacity of 20 tons, so that the capacity of the whole 
is equal to one day’s output of city slu^e. ^low 
the troughs are an equal number of hot-air ducts of the 
same material, and in this way the temperature is main- 
tained at about 90°-95°F. (32°-35° C.). In less than 
24 hours the suspended solids are floating on the surfMe, 
but are sufficiently mobile to be run off through sluice- 
valves into a receiver-trough. In this recoiver-tro^h the 
sludge may bo mixed with phosphates and h*™®. 
The sludge effluent, containing about six parts ot so^ 
per 1,000, is run out through a siphon pipe, perforated 
in such a manner that no clogging takes place. The 
separated sludge, containing about 80 per cent, of water, 
is next pumped to the top of the drver, m which it is 
pulverised and completely desiccated. This 
consists of a large, vertical, cylindnoal tower prodded 
with a number of perforated platforma, which are altor- 
nately fixed and rotating. The under-side P"*! 

form is provided with a rake wl^h Mjapes the material 
on to the platform below. A blast of hot air is blown 
through this tower from the bottom «pwa^« 
of a large fen. The temperature the is 4^ F. 
r204° C.h and the waste heat issumg from the top is 
for maintaining the temperature of the mixing tank and the 

air-duots beneath the fermenting troujlw; ^ w^gas^ 

^ back into the furoaoe. By dryinx at this low 
t^perature practically no organic matter is lost. A fiiml 
nul^isation in a small air-disintegrator comple^ the 
nrocess The entire plant, which ooouplei less than <me 
EIJTrf atoSnd. *<W“ »utom»ti<»Uy and oontamraMly. 
uid doetnrt require more then one 

^nreretoeeolieliift. The fcotre-powwt tor oU opemtione 
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{Frt>. le, 1014. 


is 50, and, except lor a slight odour in the trough-house 
the process is neither unpleasant nor unhealthy. The 
dried and powdered sludge contains 8 per cent, of nitrogen 
and 60 per cent, of organic matter, and the greater part 
of the former is in a state immediately available for 
plant life. The presence of so much organic matter 
greatly enhances its value and makes it superior to purely 
artificial fertilisers. By the addition of phosphates 
andkainite, a complete manure containing 15 per cent, 
of soluble phosphate, 24 per cent, of potash, and nearly 
2 per cent, of nitrogen has been prepare d and marketed. 
The great defect of most sewage effluents and also of waste 
liquors from manufacturing processes, is, that they are 
deficient in dissolved oxygen, and consequently when they 
pass into rivers and streams fish life is threatened if not 
extinguished, and the door is opened to the multiplication 
of virulent anaerobic microbes. A long series of tests 
has shown that such effluents may be completely aerated 
and d[eodorised, and nearly all the suspended matter 
contained in them eliminated by a “ hydro -extractor,” 
a oentrifugal machine, similar to thosi* in use in sugar 
refineries, in which the cage or basket is provided with 
a layer of sand or other filtering material through which 
the effluent has to pass. A simple mechanical contrivance 
allows of the removal of any desired amount of sand 
without interrupting the motion, and fresh sand intro- 
duced into the effluent, forms a clean new surface for 
filtration. The “ hydro ” oc<‘.upieH only six square yards 
and is calculated to filter 10,000 gallons 7 >er hour. This 
system has been found to be equally effective* for treating 
the effluent from the Dickson process and fri»m that of 
crude Dublin sewage. filxj)eriments made in Sc'ptemlKT, 
1918, with Dublin effluent showed that the total 
solids were diminished by 10 — 1 1 per c('nt. after passing 
through the “ hydro ” and that the dissolved oxygen 
WEWJ raised from practically nil to 99-2 ikt (sent, of the total 
Iiosaible. The treated effluent had no injurious effect 
on fish-life. 

Assuming the average sewage output to be 25 gallons per 
head per day, the cost of a complete plant for a town of 
150,000 inhabitants would bt^ approximately £126,000, and 
the annual charges (inchiding op{*rating) would la* much 
more than covered by the sale of the feriiliser, for which 
there is a ready market. If the process could be worked 
in conjunction with a refuse destructor the cost of treat- 
ment would naturally lx* greatly reduced. The cost of 
production of the* dried sludge m Dublin is 2fiB. per ton, 
inclusive of fuel (Ifis.), labour, power, and all other charges 
except those of capital and administration. Its market 
value is at least 60s. pt'r ton. 'I’he application to creamery 
effluents is now an accomplishtd fact. The Soloheod 
(Jo-op(‘rativc Dairy Sodety, near Limerick Junction, 
'rip|)erary, is working the system in conjunction with 
small precipitation tanks with signal success. The waste 
matter from such creameries, when mixed with phosphate, 
makes a high-grade fertiliser containing 44*4 per cent, 
phosphates (43 per cent, soluble) and 0*42 i)er cent, of 
nitrogen. 


Calcium carbonate ; fiolubility of and its bearing 

on certain processes for the treatment of tixUer supplies. 

W. T. Burgess. Inst. Water Engineers, Doc. 13, 1913. 

13 pages. 

The lime softening process does not remove the whole 
of the calcium carbonate from water. Water free 
from dissolved carbon dioxide dissolves calcium carbonate 
to the extent of 1*5 parts per 100,000. The complete 
separation of the precipitated calcium carbonate requires 
a much longCt time than is usually supposed ; oven 
after the precipitate has settled, the clear water continues 
to deposit crystalline calcium carbonate for some days. 
The more perfectly the water is softened the greater the 
necessity for giving it a long period for subsidence. When 
it is desired to use the water as soon as possible after the 
precipitate has settled, it may he treated with a small 
quantity of carbon dioxide to prevent deposition of 
calcium carbonate in the mains (compare Archbutt and 
Deeley^s process ; this J., 1891, 511) ; as little as 0-3 part 
of carbon dioxide per 100.000 of water is sufficient. 


In the method described by Houston (this J., 1912, 508) 
for sterilising water by the addition of an excess of lime 
and subsequent removal of the excess by carbon dioxide 
or sodium bicarbonate, it would be necessary, owing 
to the slow deposition of the last portions of the calcium 
carbonate, to take precautions to prevent the precipitation 
of calcium carbonate in the water mains.— -W. P. S. 

Water; Action of on had service-pipes. J. F. 

Idverseegft and A. W. Knapp. Public Works, Jan.^ 
1914. (See also this J., 1913, 881.) 

The water contained 6*90 part-s of total solids and 2*4 
parts of total alkalinity per 100,000 ; it was allowed to 
stand in pipes attached to the supply, in detached 6-foot 
lengths of pipe, closed with corks, and in consumers^ 
pipes. The quantity of load dissolved was nnafieoted 
by sand filtration, increased by addition of carbon dioxide, 
and usually diminished by a rise in alkalinity ; it increased 
with time of contact up to 44 weeks, and decreased, 
for daily periods of contact of 17 hours, up to seven months, 
except, in corked pipes, which gave conflicting results. 
Maximum protection was attained most rapidly in regularly 
used pi|)es, and was reached in one year. Pipes which 
had been used for hard water were as sensitive to soft 
water as pipes used for much shorter periods with soft 
water only. A high lead content was in one case 
attributed to stray electric currents. — 0. E. M. 

Carbon monoxide from blood ; Apparatus for (he extraction 

of . M. Nicloux. J. Pbirra. Chim., 1914, 9, 

57—61. 

A FLASK, A, of 200—40 c.c^ cu,])acity, is closed by a hollow 
ground stopper which bears a tube, t, reaching to the 
bottom of tne flask, and is terminated upwards in the 
tube, t*. Both these tubes 
are furnished with stop- 
cooks. The tube, t\ ends in 
an enlargement, s, to which 
a shallow funnel, C, can bo 
adapted by a ground joint. 
A small oi>en tube, E, can 
be ada])tcd by another 
groxmd joint to the tube, U 
The neck of the flask can 
be kept cool by a current 
of cold water passing 
through the sleeve, M. The 
flask should ho of 200 e c. 
capacity when dealing with 
15 — 25 c.c. of blood. For 
determining the quantity of 
carbon monoxide in 25 c.(\ of 
blood, 26 c.c. of phosphoric 
acid of 46® (sp. gr. 1 *453) 
and 40 c.c. of water are 
introduced into the flask. 
Water is allowed to flow 
round the neck of the flask, 
the tube, t, filled with dis- 
iillcd water, the stopcock, 
R, closed and R' left open 
The flask is put into a 
calcium chloride bath at 
110® C. and exhausted by 
means of a water pump. The enlarged portion of the tube, t\ 
is then filled with water. The tube, E, containing the blood 
is put into position. The blood is allowed to flow slowly 
into the flask and washed in with water. A quantity of 
foam is produced, which rapidly subsides except in the 
neck of tne flask. It is removed by fllling the funnel, C, 
with hot water, lifting the flask out of the calcium chloride 
bath and opening the tap R', so as to admit water hut not 
air. When the neck has bmn cleared in this way, the 
heating is oontinued for 10 — 16 mins. The flask is 
removed from the bath and hot water allowed to flow 
in from the tube, E, till the contents are at atmospheric 
pressure. The gas is then transferred to a suitable 
tube inverted over the enlargement, «, in the funnel, C. 
The results agree with those obtained by means of a 
mercury pump,— P. Shdn. 





arm<^ ^ miMm,- Oimieal 
®‘ »■<*• Oil. Chmt rad 

Drag B^p., D*c. 27, 1913. 


^0| *<W7, rater, 
floiuble 0*44 per cent.) was mixed with a large 

excess of Ume-sulphar solution (1 of lime sulphur oonoen* 
trate of s]^ g^ 1-291 to 4W of water) and after several 
hoim^ with frequent stirring, the insoluble residue was 
■collected, washed, and dried at 40® C. It contained : 
Pb 46-62, total S 22-61, frw S 19*44, Ca 6-08, A8,0, 9*09 
per cent., and^ no stdphide, sulphite or sulphate, but 
a small quantity of tniosulphate ; and possibly some 
of the leM was |n-esent as thioarsenate for on adding 
several drops of concentrated lime-sulphur solution to a 
small quantity of lead arsenate suspended in water, 
the same colour change (reddish-yellow through brown 
to nearly black) was observed as is produced when lead 
thioarsenate is precipitated by the interaction of load 
acetate and sodium thioarsenate. The effect on the 


composition of the lime-sulphur solution of mixing with 
lead arsenate was found to be diminution in the content 
of sulphide and calcium and increase in that of thiosulphate 
and sulphate (including sulphite). This increase of 
thiosulj^te and sulphite would account for the increased 
fungicidal value of lime-sulphur when mixed with lead 
arsenate, if Haywood's view (this J., 1911, 41) that the 
fungicidal action is dne to the presence of thiosulphate 
and sulphite be correct. (See also this J., 1910, 837, 967.) 

—A. S. 


Patents. 

Insecticide. C. Ellis, Larohmnnt, N.Y., Assignor to 
Chadeloid Chemical Co., Now York. U.S. Pat. 1,082,607. 
Doc. 30, 1913. 

An emulsion composed of wax dissolved in a highly volatile 
and almost insoluble organic liquid, and an aqueous 
solution of an inorganic salt having powerful insecticidal 
properties to which a “ thickener ” may be added to 
im|Mrt consistence. A solution of paraffin in carbon 
bisulphide, emulsified with an equal volume of mercuric 
chloride solution thickened with Irish moss, is mentioned. 

— F. SODN. 


Sewage; Treatment of . T. K. Irwin, London. 

U.S. Pat. 1,083,833, Jan, 6, 1914. 

■See Eng. Pat. 16,237 of 1912 ; this J., 1913, 1126.~T. F. B, 


XX.-ORGAinC PRODUCTS ; MEDICINAL 
SUBSIANCaES; ESSENTIAL OHS. 

•Quinine and its derivatives ; Some new salts of — . 

D. Angeloni. Boll. Chim. Farm,, 1913, 52, 675 — 685. 

Chem. Zentr., 1914, 1, 154 — 165. 

Preuminaby experiments showed that 1000 c.c. of other 
dissolve 36-7 grms. of acotylsalicylic acid (aspirin), 
8*6 grms. of anhydromethylenocitryldisalicylic acid 
(novagpirin), 4*0 grms. of succinyldisalicylic acid (diaspirin), 
60*0 grms. of salieylsalicylic acid (diplosal), 33-3 grms. 
of ouquinine (quinine ©thyloarbonate), 2*0 grms. of 
aristoquinine (quinine carbonic ester), 2*5 grms. of 
saloqumine (qumine salicylic ester), e-pd 20 grms. ^ 
quinaphenine (the phenetidide of quinineoarbonic acid, 
C,H,O.C.H,.NH.CO.C«,H„N,0,) re»i^tiwly. Tto 
following salts of quinine and its derivatives with salicylic 
acid and its derivatives were prepared, except 
otherwise stated, by mixing ethereal solutions of Xm 
components. Basie quinaphenine salicylate, m. 
125®—! 26® C. after crystaUisation from a niixture of 
iloohol »nd » UttI# ethw : it ras dightjy whibl# m rater 
and ma dacompoMd even by very dilute h ydrooh lono 
acid ; nratral salt at eoqninine »im 1 noraspim, rayitalHne 
powder, m. pt. 96-C.; neutral satt ol s^nin iiie a^ 
novaspiito, m. nt. ll#- & ; neutialjwlt 
and novaspirin, oiystals, m. pt. llw — lUrL. j pmic 


salt of qirialne and dUipiriap veir tne noodleo, in. p4. 
126® C. ; neutral salt ol quinine and dia^lrin $ it tm 
necessary to use axeets of diaspirin, othsnm n nlxtiiiio 
of the neutral and basio salts resulted : neutral Mlt of 
quinaplmnine and diaspirin, m. pt. 116® C. ; haaio salt 
of qumine and diplosal, eiystals, m. pt. 166^ C. ; baaio 
salt ol quinaphenine and diplosal, m. pt. 86® 0. Neutral 
quinine saherate was obtained by mixing aqueous solutions 
of quinine bisulphate and sodium salmyiate. It was a 
yellowish powder, which melted below 100® C., with 
decomposition, and was converted into the basio salt 
(m. pt. 176® C.) by treatment with ether or ah)ofaol. The 
basic salt of euquinine and novasptria, pentagonal plates,’ 
m. pt. 178® C., and the neutral aalt of aristoquinine 
and novaspirin, m. pt. 89® — 90® C., were obtained by mixing 
aloohoitc solutions of the components. — ^A. 8. 

Peru balsam ; ArH^ial and genuine . K. Dieterioh. 

Bor. douts. Fharm. Ges., 1913, 28, 622—667. 
Bakples of genuine Peru balsam gave the following 
values: — Sp. gr. at 16® C., M60; acid value, 74-02 — 
76*92 ; sapon. value, 214*34 — 243*07 ; iodine value, 
22*07—26*87 ; oinnamein, 66*66—77*66 pr cent. ; sapon. 
value of cinnamein, 263*61 ; iodine value of oinnamein, 
7*48 — 7*91 ; resin esters, 24*95 per cent. ; and insol. in ether, 
2*46—4*38 per cent. Artiffoiai and “ synthetic ” balsa m s 
gave results differing, as a whole, considerably from the 
recorded limits, although individual values were fre- 
quently normal. Of the tests for the identification, etc., 
of Peru balsam only the following were found distinctive ; — 
Hager's petroleum spirit test ; determination of the 
solubility in alcohol, chloroform, chloral hydrate and 
carbon bisulphide ; the nitric acid test ; the xone reactions 
(see this J., 1908, 468), and the qualitative tests of the 
Swiss Pharmacoposia. A new colour reaction of genuine 
Peru balsam is described : — One drop of the sample is 
shaken with 6 c.c. of petroleum spirit, and about half of 
the liquid poured off. The remainder is mixed with 
5 c.c. of otW, and shaken with a few drops (10 to 15) 
of sulphuric acid, added drop by drop, when genuine Peru 
balsam gives a violet to blue oolouration, whilst artificial 
products give quite different colourations. This reaction 
IS duo to the cinnamein of the balsam. As supplementa:^ 
tests Halphen's bromine reaction, the behaviour towards 
alkalis and ammonia, determination of resin esters, and 
substances insoluble in ether, the behaviour of the balsam 
on exposure to air, and sublimation and distillation tests 
may be applied. (See also this J., 1897, 829 ; 1898, 267, 
806; 1899, 63.)— C. A, M. 

Cineol [euoalfjStfl' Addition ootng^nds of . Con- 

tribution to the kwHvledge of oxonium salts. I. Belluooi 
and L. Grassi. Gaz. chim. ital., 1913, 48, H., 712 — 
736. 

The behaviour of ciiieol with a number of aromatic com 
pounds was studied by the method of thermal analysie. 
The results indicated that 1 mol. of cineol combined with 
1 mol. of each of the following substances to form definite 
compoLinds, the melting pomts of which are given in 
brackets ; phenol (8® C.), a-naphthol (76® C.), jS-naphthol 
(48® C.), o-cresol (60® 0.1, m-cresol ( — 6® <3.), p-cresol 
(J*6® C.), pyrocatechol (39® C.), resorcinol (89® C.), guaiaool 
(6®C.), methyl salicyUte ( — 16®C.), thymol (4*6® C.); in 
the case of quinol, 2 mols. of cineol combined with 1 mol. 
of quinol, the compound melting at 106*6® C. Negative 
results were obtained with o-, m-, and j>-nitro]fiienol, o- 
and m-aminophenol, o- and m-hydroxybenxoio aokl, and 
p^nyl and naphthyl salicylatea. Witnp-hydroxybeiiioio 
acid a compound appearM to be fomiM whiolii deoom* 
po^ before melting.— A. 8. 

The Japanue mini inhuHry. Chem. and Drogg., Jan. 81, 
1914, 214. 

Tax bulk ol the mint grown in Japan is eidthaied on the 
•ides of the hills, but that grown on lowering cround, 
whfeh can be alternately usM for rioo, is the riraeat in 
xnMithol. AHhou^ mint Is grown In variousparts of 
Japan, the best oifis produeed in Okayama and Hfr o sh im a 

If 




140 ou xx ^ mAmanGmm % uxsmaukL substances; essentul oujs. im. ia 


whore three erope eire obtolned~-Tii., hi Mey, 
June, end Angost. The crop ywldi on dietiUetioD 
en oil oontehihig ebont 47 per oont. of menthol, the teorad 
ebottt 53 per cent,, end the third ebont 60 per cent. In 
Yemegete Frefeoture two erope ere olrteined, end in the 
Hokkeido only one, but the eoreege plented in Hokkaido 
ie far larger then that in the other dietriote, eo that 
even though Hokkaido oil contains only about 45 per | 
cent, of orystals and there is only one crop, more than 
half the menthol comes from that province. The pooess 
of distiUhig the oil is the same throughout the different 
producing districts. It lasts four hours, and 82 lb. of 
dried herb of the first crop should produce 14 oz., 
of the second crop 24 oz., and of the third crop 21 oz. of 
oil, the figures depending on the miality of the herb and 
the extent to which it is dried. The second crop is the 
most plentiful — a field, for instance, which will produce 
300 lb. of herb for its first crop will give 800 lb. for the 
second, and 600 lb. for the third. Boughly speaking, one 
acre produces 5000 lb. of dried herb, which should produce 
90 lb. of crude oil. The oil having been distilled, is sold 
to the Jpge refiners. In the Okujoto, Bingo, and a few 
other districts there are “ Peppermint Guilds,” which 
examine the oil and give a certificate as to its weight and 
purity, but from many districts the refiner l^s to take his 
chance. When the oil has been dementholised in Yoko- 
hama or Kobe, as the case may be, the menthol and oil 
are put separately in tins of 6 lb. each, twelve in a case, 
and are ready for export. The oil is of an inferior 
character as compared with English and American 
pppermint, but it enters into cheap confectionery to a 
largo extent, and competes with the letter -class oils. 

Camphor; Yield of oil from Tansui tree. U.S. 

Consular Reports, Oil, Paint and Drug Reporter, Jan. 

5, 1914. 

It is stated that Tansui, an island just north of the Philip- 
pines, seems spocially a field for the production of the 
camphor tree. Two kinds of oil are specially mentioned in 
this report as Ixsing products of the Island of Tansui ; 
one, the chong-guh oil, is an essential oil with a sweet 
aromatic odour, and the other is yu-ohin oil, produced 
from a tree growing in Southern Tansui, closely related 
in properties to the camphor tree, but which fails to yield 
camphor. 

Aooordin|; to a statement by a member of the Kosempo 
camphor distillery, the comparative output of camphor 
and the oil is in the proportion of 25 to 75, indicating 
that an enormous amount of oil is producible. In 
Banshoryo, Shinkoko, Naiboryu, and||i^teku, noted for 
the rich growth of the real jm-chin tn’ej^^^ield of camphor 
is not over 10 per cent, of the oil prod^d. 


Oklorohi/drocarbom ; Properties of some and Iketr 

nse in ekemical anahteis. L. Gowing-Soopet. Anahrtt, 
1914, 39 , 4-20. 

Tex author has made a study of the series of ohlorohydro* 
carbon solvents ranging from cie-dichloroethylene, boiUng 
at 48'8*’C. to hexaohloroethaDe, boiling at 185*5*^0., 
chloroform and carbon tetrachloride being included fox 
' purposes of comparison. Physical constants have been 
establuhed, including boiling and freezing points, density, 
coefficient of expansion, heat of vaporisation, retractive 
index, viscosity at various temperatures, specific heat. 
For purffying these solvents the liquid is shaken vigour- 
ously with a strong solution of ammoniaoal silver nitrate, 
washed free from ammonia, dehydrated over lime for 12 
hours and distilled, the distillate being again fractionated 
from phosphorus pentoxidc. The boiling points of 
binary and ternary mixtures with water and' alcohol have 
boon determined for certain members of the series. The 
action of the more important^ members of the series at 
their boiling points upon a number of common metals is 
tabulated. It would appear that nearly all are attacked 
to some extent in presence of water. Aluminium has a 
vigorous action upon the ohloroethanes and is praoticaliy 
resistant to the ohloroethylenes. The solubility of certain 
inor^nio substances in the chlorohydrocarbons has been 
studied ; tetra- and pentaohloroethanes are excellent 
solvents of sulphur. Tables are given indicating the 
solvent action of the various liquids upon 248 organic 
substances and 45 dyestuffs, and the possibility of separa- 
tions in certain oases is discussed. As general rules it is 
stated^ that if a compound contains only one hydroxy] 
group it is generally soluble, whilst if it contains two or more 
hydroxyl or carboxyl groups or one of each, it is more or 
less insoluble. Oriho-compounds are generally more 
soluble than meta- or para -compounds. The solubility of 
a compound generally decreases as the chlorine content 
of the solvent increases. An accumulation of nitro groups 
tends to decrease solubility. Certain uses of the chloro- 
hydrocarbons as solvents in chemical analysis are discussed 
and the chemical reactions and tests for various members 
of the ^ series described. Aluminium trichlorido reacts 
only with the ohloroethanes and tctracUoroethylene to 
form double compounds. Pentachloroethane reacts in a 
oharaoteristio manner with phenylhydrazine, forming a 
solid compoimd with evolution of gas.— J. P. B. 

Ether for narcosis. J. Herzog. Apoth.-Zeit., 1914/ 29 
68--69. 

When ether is left in contact with ordinary cork it dis 
solves substances from the cork which give a yellow to 
yellowish golden colour when tested with potassium 
hydroxide, thus rendering the ether incapable of satisfying 
the tests of the Gorman rharmacopcsia. — ^P. Shdn. 


Ketones ; Comparalu e valne of catalyeers in the preparation 

of . J. B. Senderens. Bull, 8oc. Chim., 1914, 15, 

84-89. 

In view of the work of other investigators (see this J., 
1913, 806) the author draws attention to his previously 
recorded experiments on the action of catalysts in the 
preparation of ketones (see this J., 1909, 489 ; 1912, 660 ; 
1913, 767). There is no doubt that the activity of the 
various oxides varies in so far that they behave differentty 
when used with alcohols or organic acids respectively for 
the preparation of ketones.— W. P, 8. 


Baceime and malic acids ; A reaction of . W. 0. de 

Coninok. Bull. 8oc. Chim., 1914, 16, 93—94. 

Whin a concentrated solution of succinic acid is added to 
a few grins, of calcium salicylate moistened with a small 
quantity of water and the mixture is heated gently, a 
red colouration develops gradually ; this colouration is 
stable for many hours even when exposed to sunlight. 
Under similar conditions, malic acid also yields a red 
oolouration, but the colour fades after a few hours and the 
solution is then coloured yellowish-brown ; the oolouration 
al«> disappears gradually when the mixture is boiled. 


Ethyl iodide and eihyl alcohol ; Relation belween the boiling 

point and composition of mixtures of . 8. C. Jana 

and J. N. S. Gupta. J, Amer. Chem. Soc., 1914, 80, 


The boilmg Mints, at atmospheric pressure, of mixtures 
of ethyl iodide and ethyl alcohol wore as follows ; 


Percentage of 
ethyl iodide. 


Percentage of 
ethyl iodide. 

B.pt., 

•c. 

26-«9 

70-2 

78-.S6 

61 -• 

35-60 

68-8 

84-87 

61 -4 

41-88 

67-0 

88-85 

61-8 

52-86 

64-8 

00-5 

61-5 

67-28 

64-0 

04-50 

62-0 

62-70 j 

68-3 

07-68 

64-0 

60-42 

62-2 

1 



A mixture of 87 per cent^ of ethyl iodide and 13 of ethyl 
alcohol distilled as a homogeneous substance at 61*2^ 

—A. a 


Iodine tincture; Permanent , Courtot J. Pharm 

Chim., 1914, 9 , 69—71, 

100 oims. of iodine, and 36 grms. of sodium iodide, or 
40 grms. of potassium iodide, are made up to 1000 grms. 
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in rtnag nlnnhoL The nee cl nteDer nropcrtlaae of 
during the lolutioii, ieikdi to pcodnoe 
• tiiiotnie whioh devebpi hjfdriodio odd on keeping. 

— F. Sedk. 

PAwm 

Aldekifdet; Mdihod qf producing eonde$uation produdt 

gf E- C. B. MArke, London. From E. L du 

Pont de Nemours Powder Co., Wilmington, U.S,A. 
Bng. Pet. 22,621, Oot. 4, 1912. 

Bib Fr. Pot. 449,604 oi 1912 ; this X, 1918, 507.-T. E B. | 

,jProducU jof medkal, ourokal, and hygicnk jntrpesee,* 

Manujacturt ^ . F. B. ron Wslther, Dresden, | 

Ssxonj, snd W. Dederioh, London. Eng. Pst. 27,733. 
Deo. 2; 1912. 

Sn JPV. Phi. 451,446 of 1912 ; this J., 1918, 672.— T. F. & 

SiomethfflaminoUiramino-arsenobenxene ; Manufatiure of 

a and of an intermediate product. A. G. Blozsm, 

London. From C. F. Boehringer nnd Shhne, Msnn- 
heim-Wsldhof, Qermsny. Eng, Pet. 996, Jan. 13, 
1913. 

Sxx U.S. Pats. 1,076,279 and 1,081,079 of 1913 ; this J., 
1913, 1128; 1914, 41.— T. F. B. 

HexanitrodiphenyUulphide ; Manufacture of-^ — H. 

Wade, London. From C. Hartmann, Schlebiisoh, 
Germany. Eng. Pat. 18,353, Aug. 12, 1013. 

SlB Ft. Pat. 460,671 of 1913 ; this J., 1914, 44.— T. F. B. 

Fatty acid containing arsenic ; High-molMvIar . 

Pharmauutkal compound. E. Fischer, Berlin, Assimor 
to Farbenfabr. vorm. F. Bayer und Co., Elberield, 
Germany. U.S. Pats. 1,082,609 and 1,082,610, Deo. 30, 
1913. 

Sbe Eng. Pat. 18,732 of 1912 ; this J., 1913, 109.— T. F. B. 

OxycarboxydiaryharbinoU ; Manufacture of . M. 

Weiler, Assignor to Farbenfabr. vorm. F. Bayer und 
Co., Elberfeld, Germany. U.S. Pat. 1,082,674, Deo. 30, 
1913. 

Sbb Gor. Pat. 264,122 of 1911 ; this J., 1913, 189.— T. F. B. 

Pharmaceutical compounds [esters of 2-piperonylquinoline- 
^•carboxylic acid]. A. Thiele, Assignor to Chem. Fabr. 
auf Action, vorm. E. Sobering, Berlin. U.S. Pat. 
1,082,780, Dec. 30, 1913. 

Sbb Fr. Pat. 469,180 of 1913 ; this J., 1913, 1128.— T. F. B. 


Jsoprene ; Producing . r. Webel, Mannneim, 

Assignor to Badisohe Anilin und Soda Fabrik, Ludwigs- 
hafen on Bhine, Germany. U.S. Pats. 1,0^,164 and 
1,083,166, Deo. 30. 1913. 

Sbb Fr. Pat. 440,130 of 1912 and Addition thereto; this 
J., 1912, 736; 1913, 884.— T. F. B. 

Production of beverages, perfumes, and the like. Eng. Pat. 
20,061. See XIXa. 


XXL-fflOlOORAPHIC 1IATER1A14S AHD 
PROCESSES. 

SulphUe-quindl solutions ; Oxidation and protection of 

J. Pinnow. Z. wiss. Phot., 1913, 18, 41—46. Chem. 
Zentr., 1914, 1, 102. 

Thi^ stability of the sul^te-ouinol developer is stated to 
be inoreaaed about four-fold by the addition of a small 
lantity of aoetb aokl (0-06 grm.-iiiol. per litre). (See 
so this J., 1918, 214, 461.)— A. a 


Doodopmad V piudograt^ images, W. K. Oaldwen, 
InvemeM. t^^t. 1,082^ Deo. 80, lOlX 

Sbb Eng. Pat. 14,744 of 1911 ; this J., 1912; 747.— T. F. B. 


XXn.-EXPI/)8IVES ; MATGBE8. 

Patbmtb. 

Ounpovidcr and process of making (he same. G D. Mc- 
Dowell, Pontiac, Mich. V.&. Pat. 1,083,871, Jan. 6, 
1914. 

Sbvbb os. of granulated sugar are dissolved in a hoUiag 
solution of glycerin (1 drachm) in water (2 drachms). 
While the mass is heated, bnt below the Ibiling point, 
8 os. of potassium chlorate are stirred in until diisolired, 
and the final product is granulated hr p a s sin g through 
a sieve. — ^T. St. 

Nitroedluiose : Process for the production of ^ Vorein. 

Kunstseicbfabriken A.-G., Kelsterbaoh on Maine, 


Int. Conv., March 6, 1912. 

Sbb Fr. Pat. 466,011 of 1913 ; this J., 1913, 886.— T. F. B. 

Explosives for piling projectiles, mines, torpedoes, wkfners, 

detonators, and the like ; Use of . H. Wade, lx)ndon. 

From C. Hartmann, l^lilebusoh, Germany. Eng. Pat. 
18,364, Aug. 12, 1013. 

Sbb Fr. Pat. 460,571 of 1918; this J., 1914, 44.— T. F. B. 


XXm.-ANALYT10AL PROCESSES. 

Thermo-regulator ; An electrical contact vapour-pressure — 
iL L. Feild. J. Amer. Chem. Soo., 1914, 86, 72 — 76. 

The thermoregulator described was devised for the 
purpose of keeping constant at 30^ C the temperature 
of a water-bath of 360 litres capacity, heated by means 
of oarbon filaxuent electric incan- 
Lf descenoe lamps, supplied with 

current by two dry batteries, the 
D thermore^ator and a 160-ohm 

relay being interposed in the oir- 
■ ■ ouit. The regulator (see fig.) con- 

sists of a U-tube provided with a 
, -• three-way cock. A, and a tap, B, 

m Pt for filling. In the closed slmiter 

ir I limb is a layer of ether (or other 

I suitable volatile liquid), above 

■ which is ether vapour mixed with 

r m JDS air ; in the other limb, above the 

mercury, the air is displaced by 
^ ■ dry oariron dioxide. The Hiermo- 

■ regulator (after proper adjustment 

W W ot tb» mercury level) being im- 

* mersed in the bath, if the tern- 

perature of the latter rises too 
high, the mercury rises in B, till 
H it reaches the upper platinum 

' contact, wheienpon the relay ia 

operated and the heating current out on. The iei^at(Kr 


rapidly acquires the temperatme of the hath and 
has proved sensitive to 0»1*— 0*0(WrG — ^A.8. 


Odleium and magnesium ; Separation of — » F. Halla. 

Ghem.-Zeit., 1914, 3^ 100. 

In pretence of an excess of magnesium, in ammoniaoal 
solution, the calcium is only incompletely ptecipitated 
by amnioniiim oxalate, but a quantitative preoipitaito is 
obtained in neutral solution when an exoam of soUd 
ammemium oxalate is added. When the proportion of 
magnesium chloride to calcium chloride is less than 18 : 1, 
the oakiam oxalate it contaminated with some magnesium, 


F. Halla. 


Qu lXllL*-AHAliVTKS4L FROCB9SE8. 


{M. i«» im. 


bnt with btfser proportioni of mftgnMium the results 
come within the h^ts of experimental error. The neutral 
solution is treated at boiling point with an excess of solid 
ammonium oxalate until ^ precipiUte of magnesium 
oxalate, at first produced, is rwissolved and the residue 
of calcium oxalate remains unaltered. The solution is 
allowed to stand for some hours, filtered and the crj'stal- 
lised ammonium oxalate dissolved by warming with a little 
water. The precipitate is washed at first with hot water, 
then with cold and the calcium precipitate after incineration 
is covered with a little alcohol and a few drops of sulphuric 
acid, ignited and weighed as sulphate. Tne magnesium 
oxalate dissolved in the form of a double salt is precipitated 
acoording to Classen’s method by neutralising the filtrate 
with acetic acid.— J. F. B. 

Steam generator ; A new [laboraiory] . J. A. Murray. 

Chem. Nows, 1914, 109, 29—30. 

The apparatus is made of copper. The boiler {ere fig.) 
has an air-tight lid. The bent constant-level tulxi 
prevents irregular boiling. 8ui)erheated steam emerges 
at ordinary pressure from the movable tulx; at the end 



of the coiled delivery tube (4 in. btdween the folds) 
into the bath, oven, etc. to be heated. The latter 
may be made of xinc or tin. Using a Bunsen burner for 
heating the steam generator, a l>ath measuring 9 x 4^ x 4^ 
inches was heated to UO** C. in 14 minutes. — J. B. 

Aluminium ; Detection of traces of . G. H. Petit. 

J. Pharm. Chim., 1914, 9, 66 — 69. 

The hydroxides of iron, chromium and aluminium pre- 
cipitate in the usual way are washed thoroughly, trans- 
ferred to a beaker by means of water, heated to boiling 
with solid barium hydroxide and filter^. The filtrate is 
acidified with hydrochloric acid, boiled and made alkaline 
with ammonia which has been kept over barium chloride. 
Aluminium when prtwent is immediately precipitated. 
Where traces only of aluminium are pn^sent, the filtrate 
obtained after jailing the precipitate with barium 
hydroxide is made slightly acid with Bul])huric acid, con- 
centrated, filtered and ammonia added drop by drop 
(not more than 4 — 5 drops). It is then heated "just t«> 
boiling and allowed to stand, when the aluminium 
hydroxide settles down if present. This method will 
detect 6 mgrms. of aluminium in the presence of 5 grms. 
of iron.— F. Shdh. 

Mercury ! Determination of as metal, C. Ducoini. 

Gaz. chim. ital., 1013, 48, II., 693--699. 

The method of Purgotti (Gaz. chim. ital., 1809, 26, 11., 
600; see also Rimini, this J., 1904, 208), in which the 
mercury salt is reduced to metal by h;^razine sulphate 
in preaence of alkali, and the liberated nitrogen measured, 

S 'voB accurate results if at least 1 grm. of the mercury salt 
» used. If instead of measuring thonitrogen, the reduced 
mercury be washed by decantation with dilute hydro- 
oUorio add and water, collected on a weighed filter, 
washed successively with cold water, 98 per cent, alcohol, 
and etber» dried in a desiccator over calcium chloride 


and weighed, accurate results can be obtained even 
0-2— 0*26 grm. of the sample. The method can be a]^ied 
directly to the chloride and nitrate of mercury and to 
mercury potassium chloride, but the cyanide must he first 
converted into the chloride. — A. S. 

Vanadium ; Volumetric determination of . Q. Wegolinr 

Z. anal. Chom., 1914, 68, 81—99. 

Titration with permanganate after reduction with sulphur 
dioxide gives a maximum error of 0-2 per cent. The error 
caused by chloride can be eliminated by adding manganese 
sulphate. In presence of iron the reduction is enected 
with alcohol. The iodomotric estimation, involving the 
use of potassium ferrocyanide, is very reliable. The 
production of the very pure jientoxido from vanadium 
oxychloride is described ; but for ordinary purposes it is 
sufficient to ignite commercial ammonium vanadate which 
has been four times reerystallised. — J. R. 

Silica ; Modification of the usual method of correcting 

for included salts. S. B. Kuzirian. Amer. J. Sci., 
1914, 87, 61—64. 

The siliciouH residue, obtained by evaporation of the 
hydrochloric acid solution of t he suKstance, filtration, and 
ignition, is trtjuted with sulphuric acid, gently ignited, and 
w<‘ighed again. It is now treated with hydrofluoric and 
Kul]>huric acids, the n'sidiio ignited to the same degree as 
Ix'fore, and the loss of weight taken as silica. The error 
is not wholly elinunated by this treatment, but is in 
ordinary cases so lessened as to be negligible. A Bunsen 
burner is sufii<!ient for the ig^iitions. (See also this J., 
1914, 44.)-^!. T. D. 

Oxygen; Determination of in organic compounds. 

M. i\ Boswell. J. Amer. Chem. Soc., 1914, 36, 127—132. 
The method previously dcscrilx'd (tliis J., 1913, 383) 
having Ix^en fomid to give high results in the case of 
compoimds containing less than 40 per cent, of oxygon, 
a modified method has Ix^en devised by which oxygen 
can be determined to within 0*3— 1 p<T cent, and hydrogen 
to within 0-3 jwr cent. A quartz tube, 12 mm. internal 
diam., and 980 mm. long, is tilled for a length of 670 mm^ 
(starting 110 mm. from one end) with asbestos which has 
been impregnated with a solution of about 4 grms. of 
copper in nitric acid and then heated to convert the copper 
into oxide. The available oxygen in the (topper oxide is 
determined by healing in hydrogen for 90 mins, and 
absorbing the water vapour produced, and the reduced 
copper is then re- converted into oxide by heating in 
oxygen for 46 mins, after the glow ceases. A quartz boat 
containing 0-2 grm. of the substanect is placed in the 
quartz combustion tube which is supported in a com- 
bustion furnace without the usual iron trough and tiles. 
After passing a rapid stream of nitrogen for 20 mins., the 
whole layer of copper oxide is heated to the highest attain- 
able temperature, the flow of nitrogen diminished to 
about 1 bubble per second, and the sulMtanc/e heated very 
gently at first, and later at the highest temperature attain- 
able, after which the heating is continued for 20 mins, 
longer with a more rapid flow of nitrogen; the water 
pro(luc(^d is absorbed by sulphuric acid and carbon dioxide 
by soda lime. After replacing the absorption apparatus 
by another absorption tube containing sulphuric acid, the 
copper oxide is reduced completely by heating in hydrogen 
for 30 mins, after the gas passes freely from the combustion 
tube. By subtracting the total oxygen available from the- 
copper oxide from the sum of the quantities present in the 
water, carbon dioxide, and unreduced copper oxide, the 
oxygen derived from the sample is obtained ; the hydrogen 
is calculated from the quantity of water. The reduced 
copper is oxidised by heating in oxygen for 46 mins, after 
the glow ceases and is then ready for another determin- 
ation. — A. S. 

Nitro- and nitroso’Com^^inds ; Volumetric determinatiott 

of by means of titanium trichloride. H. ^Ivatcrm. 

Chem.-Zeit., 1914, 88, 90—91. 

Knecht’8 method (see this J., 1903, 282; 1906, 164) 
is modified by the author in the following manner in order 
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JOMidBr it man nd ta make tiie end-potet ot the 
men The eohitioa of the idtro- or 

Utrow-oompoi^ utreated whOe hoiW in an atmoepheie 

** • definite exoeee ot titaniam ohkiride 

^ in«MUjred quantity of 
Bolto-ion (standardised against the titanium 
solution) ia add^, and the hot mixture is titrated 
wh titamum chloride solution. At the end of the 
titration the green colouration changes sharply to yellow. 

— W. P. & 

Extension of the upper limit of applicability of the Abd* 
Pensky apparatus. Scheel. See IIa. 

Testing and valuation of oils for steam turbines. Schwarz 
and Marousson. See IIa. 

Determination of the temperature of softening of pitch. 

Klinger. See III. | 

Determination of total sulphur in commercial benzol. Schenk. ! 
See III. 

Bxaniinaii^ of commercial gelatins with regard to their 
suitability for paper-making. Sindall and Bacon. 
See V. 

Testing of indigo on woollen cloths. Sec VI. 

Determination of carbon in bituminous pyrites. Leiisoe. 
See Vll. 

Determining the amount of zinc chloride in treated wood. 
Bateman. See IX. 

Report of Committee (Verein Deutscher Chemiker) upon 
methods of analysing iron ores. See X. 

Analysed iron and manganese ores. Methods of analysis, 
U.S.' Bureau of Standards. See X. 

Analysed irons and steels. Methods of aruilysis. U.S. 
Bureau of Standards. See X. 

CupeUation losses. Loewy. See X. 

Determination of arsenic and antimony [in copper'], 
Brownson, Sec X. 

Analysis of bronze^ braes, and German silver. Bertiaux. 
See X. 

The insoluble bromide test fgr drying oUs. Sutcliffe. 
See XII. 

Detection and determination of small quantities of iodin 
in oils. Fendlcr and Sttiber. See XII. 

Determination of free caustic alkali in soaps. Bosshard 
and Huggenberg. See XII. 

Tentalive specifications and analytical procedure for 30 
per cent. lievm rubber insulating compound. See XIV, 

Qualitative differentiation of vegetable tannins. Stiasny. 
See XV. 

Determination of pentoses in tanning materials, with special 
reffrenes to quebracho and mangrone erdfo/ds. Van 
Gijn and van der Waerden. Sec XV. 

DeterrrmaMm of mangrove in admixture with other tanning 
materi^s. Kerr. See XV. 

Determination of humus in heavy day soils. Beam. See 
XVI. 

New sugar refractometer for determining a^arent 
dry substance of juices and syrups, Schonrock. See 
XVII. 

Determination of traces of iron in invert sugar, starch 
glucose and caramel. Eastiok and others. See XVII. 

Analysis of maptc products. 11. QomparaHve of 

the delicacy of methods. Snell and Scott. Sec XVIL 


DdemmaUm of ahehol m beer by mmns of MoOigantPo 
ebumoscope. OOn. See XVnX. 

Influence of onitiiofiMm sulphate on flie s^iife rotation o§ 
lactose. Boaemann. See XIXa. 

Formation of sedimerU in mineral waters when stored in 
bottles. Determination of silica, iron, and aluminium, 
Bede. j[ See XIXa. 

Detection of turmeric [*n pepper]. Parry. See XtXh* 

Artificial and genuine Peru balsam. Bieterioh. See ZX- 

Reaction of succinic and malic adds. Be Coninck. See 
XX. 

Properties of some ehlorohydrocarbons and iheit use iia 
chemical analysis. Gowing-Scopes. See XX. 

Patents. 

Pyrometers ; Optical . Siemens Bros, and Co„ Ltd.» 

London. From Siemens und Halske Akt.-Ges., Berlin. 
Eng. Pat. 17,927, Aug. 6, 1913. 

In pyiometers of the kind in which a small incandescence 
lamp is arranged within the barrel of a telescope, the 
rc'gulating resistance for varying the luminosity of the- 
lamp is mounted on tho telescope so that the hands need 
not IK) n-moved from the telescope in making an obwrva- 
tion. Greater accuracy is also obtained by using a 
yellow or green screen in the eyepiece, together with a 
screen of tinted glass, in place of the usual red screen. 
The connecting socket for the leads of the lamp circuit is 
arranged opposite to the lamp on that side of tho barrel 
whi<;h is the underside when the lamp-filament is in a- 
vertical position. — ^A. T. L. 

Extraction apparatus. H. J. Cary-Curr, Assignor to. 
E. H. Urgent and Co., Chicago, 111. U.S. Pat. 1,082,304, 
Dec. 23, 1913. 

The distilling flasks of the extraction apparatus are 
heated by a rotatable hot plate arrangtd above and 
heated by a second electrically-heatcd hot plate fixed on. 
a stand. The condenser tubes are cooled in a rotatable- 
and adjustable tank supported on a central adjustable 
rod.— W. H. C. 

Oases, liquids, and solids ; Process for the dderminaiion of 

the density of . A. Kalilhne. Ger. Pat. 268,363,. 

May 12, 1912. 

The process depends u^n the fact that the frequency of the 
vibrations of a sounding device varies according to the 
density of the surrounefing medium. A solid sounding 
device (tube, plate, bell, or the like), fixed in a bolder and 
get in vibration either directly or by resonance in anjr 
suitable manner, is placed in the medium of which the 
density is to be determined, and is connected with mechani* 
cal or electromagnetic devices by which the cha:^ in tho 
frequency of vibration can be measured and in^cated. 
The process is specially applicable to oases in which the 
density of a gas or liquid may be altered by the introduction. 
(^.g-» l>y diffusion) of anotW gas or liquid, for instance 
in controlling the purity of tho gas in oalloons and air*- 
ships, detecting firraamp in mines, etc. — ^A. S, 


XX1V.-M1SCBLLAIIE0U8 ABSTRAOIB. 

Freezing mixtures containing solid carbon dioxide; TJr 

temperature of . A. Thiel and £. Caspar.^ 2.. 

physik. Ghem., 1914, 86 , 267—293. 

Besfitb conflicting statements in .the literature, the 
equilibrium temperature of mixtures of solid carboa 
dioxide and ether, alcohol or acetone is, as theoieticak 
considerations based upon the phase rule would inawat^ 
practically identical with the subliauBg temperatew jl 
thepureBolidphase,wldoh has the mean value —78*86 
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In MeoiAtaoe wilh thii f««alt the pertinl prewuie of IIm 
■ olfeol ig naglkible. Air was exomded duiug the experi- 
ineiite, and eiight diaorepanoiee of not more than +0*1** C. 
'Were traced to the eff^t of the hydroetatio preeaure 
of the liquid aboro the thermometer bulb. The appre« 
oiably lower temperaturea on record are due to the con- 
•iderable abaorption of heat attendant upon aohition. 
Such temperaturea would naturally be temporary. The 
temperaturea were compared in a novel and effective 
manner by meana of a vapour-preaaure ’* thermometer 
charged with aolid carbon dioxide free from air which waa 
aolidifled in the bulb beforehand : commercial carbon 
dioxide ** anow ** was found to contain considerable 
quantities of air.— J. R. 


BMogiaU action of chemical reagents ; Cause of error in 

studmng the . Presence of traces of tine in glass. 

H. Javillier. Comptes rend., 1914, ioB, 140—142. 
fExpiBiiciKTB on the action of sine compounds on the 
growth of Aspergillus niaer, conducted in vessels of 
quarts or of Bohemian gusas, showed them to have a 
oonaiderable influence ; but the same experiments in 
Teasels of Jena glass showed the same effect as when sine 
was present in the other cases, whether sine had been 
added or not. Investigation showed that the Jena glass 
oontained sine, and that the small amount dissolved by 
the culture medium was sufficient to produce the effect of 
that added in the other cases.— J. T. D. 


Betoprotcases ; SpecMty and other properties of . 

0. Fermi, Zentr. Bakter. u. Parasitenk., 1913, 1. Abt., 
m, 466—474. Chem. Zentr., 1013, 2, 1931—1933. 
Exfxbimxnts were made with preparations of trypsin, 
pcj^n, and papain and of proteolytic enzymes from 
dilterent bacteria, with regard to the effect of different 
influences and treatments on their power of decomi^ing 
albumin, serin, fibrin, casein, and gelatin respectively. 
By exposure to heat and to light, by filtration through 
porous porcelain, and by dialysis, in all case the enzymes 
lost their albumolytic activity first and their gelatinolytio 
activity last. Tmatment of the enzyme preparations 
with acids, alkalis, salts, alkaloids and narcotics respectively 
gave, on the whole similar results, as also did fractional 
precipitation with alcohol of different concentrations, 
treatment with natural anti -enzymes (normal serum 
Tmd albumin), and selective absorption with the corre- 
sponding proteins (gelatin, albumin, serin, and casein); 
and the conclusion is drawn that the proteolytic enzymes 
are not specific, but that if present in sufficient concen- 
tration and with the requisite degree of activity, each 
-ensyme is capable of effecting Simultaneously the hydrolysis 
of albumin, serin, casein, fibrin, and gelatin. \^en the 
activity and concentration of the enzyme were diminished, 
it became successively incapable of decomposing albumin, 
serin, fibrin, casein, and gelatin respectively, in the order 
given; hence it was possible to obtain preparations 
capable of decomposing only gelatin, or only casein and 
fgelatin, but not only albumin and serin. An eni^me 
•capable of hydrolysing albumin and serin was also always 
'^capable of casein and Mlatin. In 

the experiments on the action of chemicals on tne enzymes, 
it was observed that phenol had a much more injurious 
action than thymol or toluene, especiaUy on the serolytio, 
caeeinolytio, and fibrinolytic activity. Hydrochloric, acetic, 
lactic, butyric, formic, and malic acids were less injurious 
iJian sulphuric and nitric acids. The activity of trypsin 
diminishMl more rapidly in water than in solutions of 
■odium carbonate or sodium chloride ,* of the two salts 
the chloride was the better preservative. The gelatino- 
iliytio power of pepsin was inhibited by hydrochloric, 
propionic, butyric and valeric acids, but b^me apparent 
4tfter neutralisation. The inhibition of the secretion of 
proteMes by bacteria in saccharine nutrient media was 
found to be due to the formation of lactic acid, which 
prevented the development of the bacteria: normal 
growth and secretion ox protease resulted alter neutealisa- 
Hon of the arid. The formation of lactic arid was latest 
with dextrose, less with sucrose, and least with lactose. 


Of the different proteins, gelatin was most readily hydro- 
lysed by chemical reagents (acids and eolte), foimwBd 
by fibrin, casein, serin and albumin in the oraet given. 
Mbrin was more readily attacked than casein a^gelaton 
by a 1*6 per cent, solution of potassium hydroxide. 
(Casein was more resistant to 76 per cent, sulphuric acid 
to 26 — 60 per cent, lactic acid. — A. S. 


Trade Report. 

Rumian chemical Mudry ; Deoehpmtnt 0 } • 

Ckmsular Reps., through Oil, Pamt and Drug Rep., 
Jan. 22, 1914. 

Aooobdinq to a report prepared by the U.8. Consul at 
Moscow and issued by the Bureau of Foreign and I^meftic 
Commerce, U.S. Dept, of Commerce, the chemical industry 
of Russia has developed to such an extent in recent years 
that the annual output has now a value of about 
£16,600,000. For statistics relating to the production of 
sulphuric acid and soda, see this J., 1913, 632. The 
allmli works are mostly situated near the salt mines in 
the provinces of Perm and Viatka and in the southern 
part of the province of Ekaterinoslav, but the sulphurio 
acid factories are located in the districts where the acid 
is consumed. The factories near the Black Sea and the 
^Itio use pyrites from Asia Minor and Portugal ; those 
nearer Moscow and on the river Volga obtain pyrites of 
good quality from the Urals.^ The mgh selling price of 
soda is due to the high freight charges from the uctories 
which are about 700 miles distant from the places of 
consumption. This applies also to chloride of lime the 
price of which is about 08. per 100 lb. at the works, whilst 
the freight charge amounts to about 60 per cent, of the 
selling price at Mltio ports. In 1911, tlm production of 
chloride of lime was about 64,000,000 lb. and the imports 
722,000 lb. In 1912, 464,940 tons of fertilisers were 
imported (see also this J., 1913, 1079) : this total included 
187,750 tons of superphosphate and 62,110 tons of natural 
phosphorites, the corresponding figures for 1911 being 
169,663 and 31,878 tons respectively. In 1910, only 
14,000,000 lb. of superphosphate were produced in Russia, 
but two new factories were opened in 1912 and the 
industry is making considerable progress, though having 
to depend upon imported raw material. A deposit of 
phosphorite m Kostroma province was investigated by 
the Ministry of Amculture and although the mateml was 
of lower grade than that found in Podolia province, it 
proved suitable for the manufacture of superphosphate 
and a factory on the Volga is now using it. The Russian 
production of organic dyestuffs, in the districts of Riga, 
Warsaw and Moscow, is based exclusively on the working 
up of partly manufactured foreign materials. Attention 
is call^ to the development of coke production in by- 
product ovens in the Donetz district (see this J., 1913, 
478). There is a considerable demand for sodium sulphate, 
which cannot be produced in sufficient quantity in Kussia 
owing to the impossibility of disposing of the hydro- 
chloric acid. The natural deposits cannot be utilise to 
any considerable extent owing to the high freight rates 
due to the requirement of the railway companief that the 
material shall be transported in sacks. The imports of 
Stassfurt (potash) salts mcreased from 74,808 tons in 1911 
to 91,360 tons in 1912, and the imports of sodium nitrate 
rose from 34,866 tons in 1911 to 60,736 tons in 1912. 
There is a vigorous demand and ready sale for Norwegian 
saltpetre (calcium nitrate). The centre of the Russian 
chemical industry is gradually moving towards the east, 
the raw materials {e.g. pyrites, salt and fuel) being trans- 
ported by way of the Volga, whilst the develonment of 
the railway Imes crossing this river offers facilities for 
exportation ; this region is also favourably situated for 
supplying the Persian and Siberian markets.— A. S. 

Bratil ; Position of chemical industries in — . Dhem.- 
Zeit., 1914, 88, 67-68. 

Ceimxcal industries are, as yet, little developed in the 
country. The few small factories and works axe confined 
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Books Received. 

ArBEITSICETHODEN 1 » DEB ABORGAE- 
MOTBH Chbmib. tJnter Mitwirkung von Zahlreiohen 
Ch emike rn und Physikem. Herausgegeben von Dr. 
^TBUR StAhleb. Privatdozent an der Universit&t 
^rlm. Dntter Band. AlWeiner TeU. Physiko- 
chenuflche Bestimmungen. Erste H&lfto. Verlag von 
Vert^and Comp, m Leipzig. 1913. Price M.22. Bound 

by 6 J ins.) containing 692 pages of subject 
matter, ^th 3^ illustrations. The contents of this first 
«r • ?: volume, are classified as follows I. 

Woig^ deter^ations. 11. Volume determinations. 
111. JJotermmmg the density of solid and liquid sub- 
stanoes. IV. Determiring the densities and molecular 
wei^ts of gases and vapours,* (A. Laboratory methods. 
B. Methods of eirtreme accuiacy). V. Determination of 
the molecukr weight of dissolved substances (osmotic 
methods). VI. Determination of osmotic pressures. VTI. 
^tml points. VIII. Determination of compressibility. 
IX. Determning the compressibility of liquid and solid sub- 
stweea. X. A practical thermostat. XI. Determining 
surface tensions. XII. Determinations of expansion by 
heat. XIII. Estimating melting points. XIV. Metallo- 
^ i of boiling and sublimation 

pomts. XVI. Determinations of solubility, adsorption 
and absorption. XVII. Determination of the solubility 
^^ses in liquids. XVIII. Viscosity. XIX. Diffusion. 
XX. Conduction of heat. XXI. Calorimetry. XXII. 
SjMoifio heat. XXIII. Measuring thermal effects 
( W&rmet5nungen ). 

Handbook of Photomicrography. By H. Lloyd Hind 
a^nd W. Brough Randles. George Routledge and 
Sons, Limited, Broadway House, 68-74, Carter Lane, 
London, E.C. 1913. Price 7s. 6d. net. 

Volume (^by ins.) containing 278 pages of subject 
matter, with 44 plates, comprising 8 three-colour repro- 
ductions of dirwt colour-photomicrographs, and 85 half- 
tone reproductions of pnotomicrograpus, with further 
71 text-illurtrations. There is an alphal^tical index of 
subjects. This is an account of the methods employed 
in photomicrography, with a description of the apparatus 
and processes. The subject matter is classified as follows 
I. Apparatus. 11. The microscope. HI. Objectives and 
eyepieces. ^ IV. Lamps and illuminants. V. Condensers. 
VT. Experiments on illumination. VII. Low power 
photomicrography. VIII. Photomicrography. IX. 
^loiir screens and colour sensitive plates. X. 
Exposure. XI. Oblique and dark-nound iUumination. 
XII. Opaque objects. Metallography. XIIL Colour 
photomicrography. XTV. Photographic operations. XV. 
Applications od photomicrography. XIa. Appendix of 
formulas, etc. 


•‘"’cymBstots 

Sr X'js •iartf'.ssu; ne 

n ^ occurrence, ori^, and employment of asphaltuim 
n. ^o^ence of the natural aspmiltutn. m ^Se oriirifi 
of the bitu^ns. etc. ly. PhyaLl sSd ohJS*KSSr. 

of the ssnhsltnS. 

asptoltites (herd asphsltnme). y. ArtifioisTssDhsltnm • 
tion.rf 

duotion. Tz AspUlt (“MuHf/tuahS^ snd^^frs. 

«s 5.£r 

street-making, and use of tar for tar-nioadart^roaS! 
S. Manufacture of roofing-material rnasto-bAfcrH wS-?* 
roofing-paper, etc. XI. U«>?froo^pl5Jf* ^^>' 

inmhMn'i m "f “ptsltnms, etc. EleotroteoSniSi 
plating ^te^ ; rubber substitutes j oementsMd 
AKALYTTCALSlttaoK. XlO^vriSS 
e»mining the natural and artifioUl 

aXrtSl^aXwlrry! 

and testing of asphaltic substances, (i. and ii.) Fmss^ 
»nd “St aspWtum. (iii) Te^g mixti^Tr 

riTtos- ofi“ insulating 

ptotos , etc. (V. ) Tars, cements, adhesives, wood cement^ 

DiB InDOSTRIB DBB CrAKVBBBDlDtmaBlI • iHaB 

Ehtwicktouno obd ihb GBOBBWi^Ora 8 t^d 
KOhlub, Direktor der BfltiS' 
^rke-AktiTOgesellschaft, Berlin. Verlag von 

VoLUMB (01 ^ 6i ins.) containing 188 pages of subject 
™ttor, mtl, TO lustrations, and alpha&l indeS^S rf 
names and subjeeta The text is snbSivided and olsS^ 
as follows:—!. SciBurmo SBonoH; Chemistry of 
cyanogen and cyanogen compounds. II. Tbomicsl. 
aBoiiOH j n. Manufacture of cyanogm, compounds 
animal deposits and remains, and products of dry dis- 
tdlation. in. Obtamrog cyanogen componnds^from 
atmospheric nitrogen, iv. Cyanogen ooiimunds from 
ammomaralnitrogon y. PreparatronofvarCnscyanog^ 
compounds from sulphoeyanides and ferroeyaniis, rto 
ni. Akalytioal SBonoH ! VI. Testing and ivestiiting 
the cyanogen oompounds. (i.) Qualitative and quantita* 
tive malysis of the cyanogen compounds, (ii.) Testing 
and inyestigatmg the raw materials, (ill.) Testing ^ 
residual gas-purifymg materlala of the ms works. * fly V 
Cyamde mud and wash liquors, (v.) Testing and examln. 
mg the final products. ® 


•New Books. 

tom and IB the “list of Patent AroSaatlMi?? 

I» Entwerfen u. Berechnen der 

Verbrennungskraftmaeohmen u. Kraftgae-Anlaflen 
8., neubearb. u. bedeutend erweit. Aui. MR 1%2 Teit-iff* 
86 Konstruktioiirtaf . u. 200 Zrtilentaf. (XX, 780 6. u* 1 
LexS*. Berlin. J. Springer. 1914. doth M. 83L ^ 
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IMddit 0. t Die B^troknm* il BensiD'Motoien m. 
beto^ dor Treibdl-Motoren. Ein Handbnch 

t lugenknalB, Motorenbesitter u, W&rter, aus der PmxiB 
f. die Prtxia bearb. 4. Attfl. (VU, 320 8. m. 205 Abbildgn. 
XL. 1 Til.) gr. 8®. MOnohen, B. Okienbourg. 1913. 

Cloth H. a. 

Spidmann, Dr. F. : Vorbrennungskraftmaschinen u. 
Oeneratoren. Ein Handbuoh f. Fabrikanten, Ingenienre, 
Monteuro u. Studiorende tcchn. lichranstalten. (Nene 
fTitel.] And.) 2. u. 3. Taun. (VIII. 176 8. m. 169 AbbUdgn.) 

8®. Leipsigi J. J. Weber [1W7]. 1913. Cloth M. 3. 

Supino, G, ; Moteurs Dieael, roarinB et fixea, ill., in*8®. 
Gh. B4ranger, Paris. 1914. 20 fr. 

/filler, E. 0. ; Steam Boiler Construction : Rules 
of The National Boiler and General Insurance Co., Ltd., 
with notes on Material, etc., etc. 8vo. pp. 168. Taylor, 
Garnett, London. 1914. Not Is. 6d . ; bds., net Is. 

ffilkr, E. 0. : Working of Steam Boilers ; Being 
instruotiona respecting the working, treatment, and 
attendance of Steam Boilers. 8vo. pp. 148. Taylor, 
Qamett, London. 1914. Not 2 b. ; bds., net Is. 6d. 

Seufert, F. : Dampfkesael, Dampfmaschinon u. andcro 
W&rmekraftmaschinen. Ein Lehrbuch aum Solbststudium 
n. sum Gebrauoh an teohn. Lehranstaltcn. 8. Aufl. (dcs 
Thdr. Schwartie’schen Katechismus), vollstftndig neu 
bearb. (Ncue [Titel-] Aufl.) 2. u. 3. Taus. (XII, 345 
8. m. 408 Abbildgn. u. 5 Taf.) gr. 8®. Leipzig, J. J, 
Weber [1909]. 1913. Cloth M. 6. 

Jnchley» W. : The Theory of Heat Engines. 8vo. 
pp. 502. Longmans, London. 1914. Net 78. 6d. 

Kahnder f. Kklto • Tochnikor 1914. Hrsur. v. 
Geo. Gottsohe. 6. Jahrg. (VII, 277 S. m. Abbildgn.) 
kl. 8®. Altona (Klopstockstr. 11). Vcrlag f. Kaite- 
Industrie. Cloth M. 6. 


ym Heinersdor^, G. : Die GlaemalereL Ihw Techmk 
u. ihre Geschiohte. Mit e. Emleitg. n, e. 
Anh. flb* modeme Glasmalcrei v. Karl Sobeffler. (56 u. 
155 8. m. 169 Abbildgn.) Lex 8®. Berlin, B. Casforer, 


NamitUy B. : La fotografia vetrificatia su smalto, 
porcellana o vetro, ed applicazione in genero, della f otografo 
all’arte ceramica e vetraria. Casalraonferrato. 16 . 
fig., p. vii, 113. 1914. I/ire 3.60. 


f Y Eckel. E. C., and others ; Portland cement materials 

and industry in the United States. Wash., D.C., 
Gov. Pr. Off. 401 p. (64 p. bibl.) fold. maps. tabs. 0. 
(U.S. Geological Survey bull. 622), pap. 1914. 


ProtokoU der Verhandlungon des Vereins deutscher 
Portland-Zemcnt-Fabrikanten (Eingctragener Verein) am 
10.. 11. u. 12. 2. 1913. (523 S. m. AbbUdgn.) gr. 8®. Berlin 
(Tonindtwtrio-Zcitg.) 1913. M. 4. 

Schiaier. H. : Eisenbetonbau. Rahmon u. Gewolbe. 
Ein ausfahrl. Lehrbuch der allgemeinen Theoricn m. 
Anschlflssen an die Literatur, insbesondere an das Hand- 
buch f. Eisenbetonbau u. die Werke v. Prof. MfUier* 
Breslau nebst Anh. A. : Dio Elementc der hSheren Mathe- 
matik f. den Bedarf dcs Statikers u. Anh. B : Die Elemente 
der Einflusslinienlehre f. vollwand. Konstruktionen. 
Mit viclen vollst&ndig durchgefiihrtcn Zablcnbeispielen, 
350 Abbildgn. im Text u. 2 Taf. (XVI. 379 S.) gr. 8°. 
Berlin, H. Meusser. 1914. Cloth M. 12. 

Scht&ter, H. : Eisenbetonbau, Saule u. Balken. Eine 
ausfiihrl. Darlegg, der gnmdleg. Rechnungsarten des 
prakt. Eisenbetonbaucs in Verbindg. m. den neuesten 
Versuchsergebnissen zur Fordeng. des Verst&ndnii^ f. 
die Detaill^arbeitg. nebst c. besond. Bericht tib, die bis- 
her. Versuchftcrgebnisse an langsarmierten u. umschntirten 
Saulen. Mit 169 Abbildgn. u. 7 Taf. im Text sowie 2 Anh. 
(Vin, 296 S.) gr. 8®. Berlin, H. Meusser. 1914. 
Cloth M. 8. 


Stetefeld, I. : 3. intemationaler Khltckongresa Chicago. 
Referat ttb. die anlilsslich des 3. intemationalen Kalte- 
kongresses gch. wichtigsten Vortiiigo der 6 Sektionen. 
Im Auftrage dor *“ Eis- u. KalteJndustric ” bearb. (20 
8. ra. 4 Fig.) 32x24*5 cm. Wittcnlx'rg, A. Ziemsen. 

1913. M. 1. 

Kalendert don praktischon Ofenbau 1914. Erstos kurzge 
fasstes Naohsohlagebuoh f. Kaehelofcnfabrikanten, Hafner, 
Topfer u. Ofensotzor. Hrsg. v. Aug. Fichtner. 2. Jahrg. 
(XII, 134 S. u. Schnubkalendor.) kl 8®. Hallo, C. 
Msrhold. Cloth M. 2. 

TTa Thomson, J. H., and Sir B. Redwood ; Handbook on 
Petroleum. 3rd edition, revised, and enlarged. 
8vo., pp. 360. C. Griffin, London. 1914. Net 8 h. 6d. 

WesicoU, H. P. : Handbook of natural gas. Erie, Pa., 
Metric Metal Works, c. 2-f-7-U-f 529 p. il. fold. pi. fold, 
chart, tabs. (I fold). 12®. 1914. Leath.. $4, 

Hr iMcke, C. E. : Design of surface combustion 
***• applianccB ; written for the 8th annual meeting 
of the AraorioRn Gas lust., Oct., 1913. N.Y., Am. Gas 
Inst., [29 W. 39th St.]. 76 p. il. diagrs, chartB. 0. pap. 

1914. 

ITT Drexler, F. : Zur Frago der Schwerol- (Teer-, 
***• Teorol-) Ausnutzung in Verbrennungsmotoren. 
(35 S. m. 24 Fig.) Lex 8®. Berlin, Verlag f. Fach- 
literatur. 1913. M. 1.50. 

y Korsehilgen, J. P., u. E. L. Selleger : Papierfabrika- 
tion. 66. Lfg. Berlin, 0. ElBner. 1914. 50 Pf. 

Pannain, E. ; Le fibre tessili e la loro lavorazione. 
IfUano. 16®. fig., p. viii., 298. 1914. Lire 3. 

Woolman, Mrs. M. S. V., and E. B. McOowan. Textiles ; 
» handbook for the student and the consumer. N.Y., 
HaomiUan. c. 11+428 p. (3 p. bibl.) il. 1914. D. 82. 

yi Ef6an, Prof. F. : Die Spannrahmen u. deren 
* konstroktive Ausbildung f, die Zweoke der 
Appretnr. (35 S.) 8®. Wittenberg, A. Ziemsen. 1913. 
Cloth M.1 


Schale, Prof. F. ; Dcr hydraulische Kalk. Referat. 
(13 S.). Die Priifung dor Zeracnt<i m. plastischem Mortel, 
Referat. (10 S.). Mitteilungen der Mat(»rial])rufungB'' 
anstalt an der eidg. techn. Hochschule Zurich, gr. 8®. 
Zurich. Speidel u. Wurzel. 1913. Each M. 1. 

Y Fdlmer, M. ; Apparate u. Methoden zur Eisen- u. 

* Stahlprufung. (28 S. m. 25 Abbildgn.) gr 8®. 
Leipzig, Hachmeister & Thai. 1913. M. 1. 

Jungst,Dr.C. : BeitragzurUnlersuchungdesGusseisens. 
ErgebniBse dcr Untersuchgn. v. Gusseisen auf Durchbiegg., 
BiegefcBtigkoit, Schlag- u. Stossfestigkeit, Hohenver- 
minderg., Druckfestigkeit u. Hftrte. (203 8.) Lex 8®. 
Dusacldorf, Verlag Stahleisen. 1913. M. 16. 

Oranjon, R., and P. Rosenberg: A Practical Manual 
of Autogenous Welding (Oxy-Aectylene). With a chapter 
on the eutting of metals with the blowpipe. 8vo., pp. 256. 
C. Griffin, London. 1914. Net 6s. 

Hobart, J. F. : Soft Soldering, Hard Soldering, and 
Brazing. Cr. 8vo. Constable. 1914. Net 48. 

Lacroix, A. ; Min^ralogie de la France et de ses colonies, 
tome V, ill, in 8®. Ch. B6ranger. Paris. 1914. 20 fi. 

Rejiiier de Villeroy, R. : Les rcesources min^rales de la 
Tunisie. Avec le texte comments du d^ret du 8 Novembre. 
1012. Avec 2 carteH, gr. in-8®. Bcrger-Levrault et Cie., 
Paris. 1914. 7 fr. 60. 

Mitteilungen aus dem cisenhuttcnm&nnischen Institut 
der kdnigl. techn. Hochschule Breslau. Hrag. v. Ptoi. 0. 
Simmerebaoh. I Bd. (V, 224 S. m. 177 Abbildgn. 
u. 6 Taf.) Lex 8®. Diisseldorf, Verlag Stahleisen. IWS. 
M. 14. 

YTT Coghlan, H. L. and J. W. BincUey, : Cooemnt 
C\iltivation and Plantation Maofainery. Dios- 
tinted. Cr. 8vo, pp. 140. C. Lockwood, Lemdon. 1914. 
38. 6d. 

XV. Paeaaler, Prof. J., u. R. laupnann : Wdrterbooh der 
wichtigsten in der Lederindvstrie anflewandten 
Facbausdriicke. Deutsoh’englisch u. englisw-dentaeb. 
(139 S.) 8®. Berlin, F. A. O&nthei k Sohn. 1913. 
Goth M. 2.50. 




N®w BOOKa 





VortoKS. (2I S.^*tTrii w'^'’ 

Fach^r^tur im O.60 *• 

XVIII* Prof. S. : Teohnolgio del landwirtBchaft- 
T AKfi*. InduBtrien 3 Tl. Garungstoohnik. 

gr. 8 . Wien, A. Holder. 1914. Cloth M. 6. ^ ^ 

XIXa. A. C. M. Hafiivich, Proff. Klimmer ; 

Tn 7M« Handbuch der Nahrangamitteluntersuchung. 
In 3 B^. 1 Ch^oh.phyaikalifichcr Tl. 2. Botanisch. 
mifooekopisoher Tl. 3. Bakteriologisoher u. biolog. Tl. 
Mit. e. besonderen Anh., onth. die Beurteilg. der Nabrungs- 
u. UenuBsmittel sowie Gebrauchsgegenstande auf Grand 
der bestoh. Gesotj» DeutHchlands. OeH^rroich-Uncarna, 
der Schweiz u^ UBW. 1 Bd. : ChemiBchphyaikaliacher 
11., V. B. (XXIV, 1072 S.) Lex 8®. Leipzig, Ch. H. 
Tauchnitz. 1914. Half mor., M. 43. 

Mieko, Dr. K. : Ueber Speisewflrzen n. Bouillonwurfcl. 
Mitteilung aus der ataatl. Untersuchungsanfttalt f. Lcbens- 
mittel. 1. Mitteilg. (S. 321—339). gr. 8®. Berlin, J. 
iSpringer. 1913. M. I. 

XIXb. Christie^ W. W. : Water : Its Purification and 
Dsc in the Industries. Or. 8vo. Constable, 
Ivondon. 1914. Net 8s. fid. 


ciU M Zwelgnicderla«g. 1913. 

xxin. AUeUf C. M. : Qoantitativo chemical analysis ; 

analyace in pamphlet form ; 10 
sneets of test questions and proWems. N.Y., Wdey. 
* » pap. 1914. 86 0 . 

Bestimmungamethoden des 
^ickels u. Kobalts u. ihre Trennung v. den anderen 
M Stuttgart, P. Enke. 1913. Cloth. 

RUdi^lef Prof. A. : Naohweis, Bcstimmung u. Tren- 
“““« dor chemisohen Elemente. 2. Bd. Md, Platin, 
Vanadin, Wolfram, Germanium, Molybd&n, SUl)er, Queck- 
”ai 1 * Abbildgn.) gr. 8®. Bern, 

Akadem, Buchh. v. M. Drcohsel. 1913. doth. M. 27.70. 

• Analytische Chemie des Mcthylalkohols. 
(74 S.) Lex 8®. Stuttgart, F. Enke. 1913. M. 3. 

Thomson^ Sir J. J. : Rays of Positive Electricity and 
their Application to Chemical Analysis. Illust. 8vo, 
pp. 140. Longmans, London. 1914, Net 6 b. 

XXIV. Benson, Prof. H. K. : Industrial chemistry for 
, „ engineering students. N.Y., Macmillan, c. 

14-f431 p. (bibls.) il. tabs, diagrs. D. 1914. $1.90. 

Osf, H. : Cours de chimio indubtrielle. Dunod et Pinat. 
Paris. 1914. 30 fr. 


Fischer, Prof. F. : Das Waaaer. Seine Gewinng., 
Verwendg. u. Beseitigg. m. Ix'sond. B<*riick8icht. dei 
Flussverunreinigg. (VIII, 349 S. ra. 112 Abbildgn.) gr. 8®. 
Lt'ipzig, 0. Spamcr, 1914. Cloth M. 16.50. 

Friedrich, Prof. A. : Kulturtechnischer Wasserbau. 
Handbuch f. Studiorende u. Praktiker, 3., umgearb. u. 
erweit. Aufl. 2 Bd. Die Wasserversorgg. der Ortsohaften. 
Die Stauhweiherbauten. Die Kanalisation der Ortschaften, 
Roinigg. u, landwirtschaftl. Verwertg. der Abwasser. 
(XVI, 806 S, m. 318 Abbildgn. ii. 25 z. Tl. farb. Taf.) 
ur. 8®. Berlin, P. Parey. 1914. Cloth M. 26. 

KelHng, J. : Die Luft im Liehte der Liiftimgsteehnik. 
(90S. m. 9 Abbildgn. u. 24 Tab.) gr. 8®. Halle, C. 
Marhold. 1913. M. 1.80. 

Weisman, C. : Biochemical Htudies of expired air in 
ndation to ventilation. Easton, Pa., Eschenbach IV. 

1913. 97 p. (5 p. bibl.) 8®. 28. fid. 

WinJehr, C. : Vortrftge ii. Abhandlimgcn iib. Abgase u. 
Ilauchsch&den. Hrsg. v. Prof. 0. Brunck. (90 S.) 1913. 
gr. 8®. Berlin, P. Parey. M. 3. 

YY Kalender, Pharmazcutischcr. 1914. Hrsg, v. G. 

Arends u. E. Urban. 2 Tie. 43. Jahrg. 
(.')4 Jahrg. des Pharm. Kalenders f. Norddeutschland.) 
(XXVIII S., Schreibkalender, 324, VIII, 402 u. 198 S. m. 
Fig.) kl. 8®. Berlin, J. Springer. Cloth. M. 3.60. 

Y XI AUen, H. S. : Photo-Electricity ; the Dberation of 
* Electrons of Light, with chapters on Fluores- 
cence and Phosphorescence and Photo-chemical Actions 
and Photography. 8vo, pp. 234. Longmans, London. 

1914. Net 78. 6d. 

Jahrbuch fUr Photographie u. Reproduktionstechnik 
f. d. J. 1913. Unter Mitwirkg. hervoirag. FoohmUnner 
hrsg. V. Prof. J. M. Eder. 27. Jahrg. Mit 193 Abbildgn. 
u. 13 Kunstbeilagen. (VIII, 674 S.) 8®. Halle, W. 
Knapp. 1913. M. 8. 

Die photoffMphiscTii Kunst im J. 1913. Ein Jahrbuch 
f. kUnstler. l^otographie. Hrsg. v. F. Matthies-Masuren. 
12. Jahrg, (VIII, 31 S. u. 160 S. Abbilto. m. 6 Taf.) 
Lex 8®. Halle, Photograph. Verlagsgesellsohaft. 1913. 
Cloth M.9. 


07ndin u. Kraut’s anorgan. Chemie. 7. Aufl. v. Friedheim 
u. Peters. 170. u. 171. Lfg. Heidelberg, Carl Winter. 
1914. At M.1.80 each. 

Hoffmann, M. K. : Lt‘xikon der anorganischem Verbind- 
ungen. Unter Ikjriicksieht. v. Additionsverbindgn. m. 
organ. Kompon(*nten. Mit Untersttitzg. der deutschen 
chem. Gcsellschaft hrsg. im Auftrage des Vereins deutscher 
Ohemiker. (In deutscher, engl., franzos. u. italicn. Sprache.) 
li(‘x 8®. Leipzig, J. A. Barth. 

1. Bd. 6. u. 7. Lfg. Einleitung ect., Tl. I— V 
Wasserstoff bis Bor, Nr. 1—66. Abteilung Lithium 
bisBarium, Nr. 17— 22. (S. 337— 464.) 1913. M. 8. 

Kiister, Prof. F. W., u. Prof. A. Thiel : Lehrbuch der 
allgfmi*inim physikalischen u. theoretisohen Chemie. 
In elementarer DarsteJlg. f. Chemiker, Mediziner, Botanik- 
er, Geologen u. Mineralogen. 1. Bnd. Stiichiometrie 

u, chem. Meclianik. Seito 1 — 576 bearb. v. K., S. 677 

Schluss bearb. v. T. (XV, 747 S. m. 147 Abbildgn. u. 2 
Taf.) gr. 8®. Heidelberg, Carl Winter. 1913. M. 18. 

BtaUer, Dr. A. Einfiihrung in die anorganische Chemie. 
Mit 95 in den Text gedr. Abbildgn. u. 1 farb. Spektraltaf. 
(Neue [Titel-] Aufl.) 2. u. 3. Taus. (XII, 608 S.) gr. 8®. 
Leipzig, J. J. Weber [1910]. 1913. Cloth. M. 6. 

Fischer, E., u. E. Beckmann : Das Kaiser- Wilhelm- 
Institut f. Chemie Berlin-Dahlem. Mit 1 Titelbild, 30 
Abbildgn. im Text u. 7 Taf. am Schluss. (68 S.) Lex 8®. 
Braunschweig, F. Vieweg & Sohn. 1913. M. 3. 

JoTiea, H. C., and J. 8. Ouy ; The absorption spectra 
o$ solutions as affected by temperature and by dilution : 
a quantitative study of absorption spectra by moans of 
the radiomicrometer. Wash., D.C., Carnegie Inst. 
7 +93 p. pis. tabs., diagrs. O. (Publication.) pap. 1914 
$ 2 . 

Jones, H. C., and others : The freezing-point lowering, 
conductivity, and viscosity of solutions certain electro- 
lytes in water, methyl alcohol, ethyl alcohol, acetone, and 
glycerol, and in mixtures of these solvents with one 
another. Wash., D.C., Carnegie Inst. 7+214 p. tab. 
diagrs. 0. (Publication.) pap. 1914. |2. 

Jones, H. C. : A New Era in Chemistry. Cr. 8vo. 
Ck)nstable, London. 1914. Net 8s. fid. 


Pizzignelli, G. ; Gli apparati fotofprafioi e il pr(^s80 
negative, con prefazione dclPing. Pio Paganim, Milano. 
16". fig., p. xix, 441. 1914. Lire 4. 


Martin, G. : Triumphs and Wonders of Modem 
Chemistry. New Edition. Illustrated. 8vo,, pp. 378. 
Low, London. 1914. Net 5s. 



Ids 


DISSBRTATIOKS. 


lA 1914. 


Beichs-Adressbuch, Deuteches, f. Industrie, Qcwerbe u. 
Handel Unter Benutag. amtl Quellen h^g. v. Rud. 
Mofse, 8 Bde. Ausg. 1914. (VI, 6960, 134, 1166, 232, 
120, 18, 112 u. ill S. m. cingedr. Kartcnskiazcn.) Lex 8^. 
Berlin, E. Moasc. Cloth. M. 36. 

1. Berlin, Brandenburg, Anhalt, Mecklenburg- 
Schwerin, Mckl.^StreliU. (22, 849, 624 v. 144 8.) 
2. Prow. Pommem, Posen, Ostprcussen, Weat- 
preuMsen, Bchloaien. (60, 823, 624 u. 144 8.) 3. 
Lippe-Dotmold, Schaumburg Lippc*, Konigr. Sachsen, 
Thtir. Staaten, Waldeck, (22, 748, 624 u. 144 8.) 
4. Braunschweig, Bremen, Hamburg, LUbeck, Han- 
nover, Sehleawig-Holstein, Kolonien des doutschen 
Reichea. (31, 768, 624 u. 144 8.) 6. Prov. Hesson- 
Nassau, Prov. Sachsen, Prov. Westfalen. (30, 863, 
624 u, 144 8.) 6. Grossherzogt. Oldenburg, Prov. 
Rheinpreusstm. (30, 736, 624 u. 144 8.) 7. Konigr. 
Bayern, Grossherzogt. Hessen. (48, 806, 624 u. 144 8.) 
8. Baden, Elsass-Lothringen, Hohenzollem, WUrttem- 
berg. (30, 673, 624 u. 144 8.) Each section separately, 
M. 8. 

Sliore, W. T. : John Woolman, his Life and Our Time's. 
Being a Study in Appli(id Chemistry. Cr. 8^. pp. 284. 
Macmillan, London. 1914. Net 5s. 

BmileB, Prof. 8. : Chemischc Konstitution u. physikal- 
isohe Eigensehafton. Aus d<‘n Engl. uImts. v. T)r. P. 
Krassa. Boarb. u. hrsg. v. Prof. R. 0. Herzog. (XII, 
676 8.) gr. 8“. Dresden, Th. Steinkopff. 1914. Cloth. 
M. 21.60. 


Dissertations. 

[Prieos vary, ranging from two to thr(H' shillings.] 

III. Fischer, F. : tlelier die Oiissigen Bt standteile des 

* indilferenten Anthrazendls. Muuchen (Techn. 
Hochsch.). 1913. 32 8. m. 1 Fig. 8°. 

Maurer, K. : Ueber die Einwirkung von Phtalsauren- 
anhydrid auf Nitrophenole. Munohen. 1913. 39 8. 8®. 

Putzrath, A. ; Ueber Nitrierung von Benzolhomologcn 
in Gogenwart von Queeksilber. Berlin. 1913. 46 8. m. 
3 Fig. 8®. 

I y fiarlhohmduB, E. : Beitrige zur Kenntnis indigoider 

* Verbindnngen. Marburg. 1911. 67 8. 8®. 
Schiller, W. ; Ueber Methylazafrin. Borliii. 1913. 27 8. 

8 °. 

Skraup, 8. : I. Ueber Brom- und Chloralizarin sowie 
e.inigo Derivate des Anthrachrysons. 11. Ueber einige 
Chinon- und Chinonimidderivate. Leipzig. 1913. 79 8. 
8 “. 

VII • Ueber die Gewinnung von Wasser- 

* siofisuperoxyd aus UelKTschwefelstiure und ihren 
Salzen. Dresden. 1913. 128 8. m. 27 Abb. 8®, 
Auerbach, F. u. H. Pick : Ihusetzungen schwerloslichev 
Bleisalze m. W’fi8.serigen Lsisungen kohlensaurer Alkalien. 
Berlin. 1913. Ill, 84 8. m. Fig. Lex. 8®. 

Kailan, A. : Ueber die cheinischen Wirkimgen der 
durchdringenden Radiunvstrahlung. 6. Dor Kinfluss der 
durchdring. Strahlen auf die Jodide der alkal. Erden. 
Wien. 1913. 24 8. 8®. 

FeucMmam, E. : Beitrag zur Beurteilung bitu- 

* minoser Stoffe unter iK'sonderer BerOcksichtigung 
ihrer Verwendung im Strassenbau. Berlin. 1913. 96 
S. m. 9 Abb. 8°. 

V Athanwnu. L. : Ueber das elektrische Lsutvennbgen 
von MetaUoxj'dgemischen und ihre Verwendung 
bei htittenmilnnisohen l^ozessen zur Erzeugung hoher 
Temperaturen. Beriin-Charlottenburg. 1913. 46 S. m. 
29 aW 8®. 


Elpem, H. ; Ueber die Einwirkung von Metallen auf 
Baize. Konigsberg i. Pr. 1913. 06 8. 8®. 

Germain, H. : Die natiirlichen Grundlagen der lothring- 
ischen Eisenindiistrio und die Vorfassung vor 1870. 
Stiussburg. 1913. 118 8. m. 6 Taf. 8®. 

Krimer, A. : Uel>er die Dampfdrucke der Alkalimetalle. 
Leipzig. 1912. 19 S. m. 4 Fig. 8®. 

Paunesev, J. : Ueber die Kohlenstoffaufnahme des 
Mangans in Methan. Beriin-Charlottenburg. 1913. 39 
8. m. 7 Fig. 8®. 

RaeMhr, M. M. : Uel)er den Wassersto^ehalt des 
Elektrolytkobalts. Boma. 1913. 48 8. m. iig. gr 8®. 

Wolfram, H. ; Die Verbindung des Stickstoffes m. 
reinem u. technischem Eisen. Boma. 1913. V, 67 S. 
«r. 8®. 

XI. Ferhn, H. v. : EinBuss dcF Stromkonzentration 

auf die Bildimg der Uebcrschwefels&ure und der 
Caroschen Sauro. Dresden. 1913. 61 8. m. 4 Fig. 8®. 

Rideal, E. K. : Das elektroohemische Verhalten des 
Urans und einig(‘r Uranvorbindungen. Bonn. 1913. 
68 8. m. 19 Fig. 8®. 

Stahl, E. : Ueber das Verhalten organischer SSuren bei 
der Elektrolyse in Pyridin- und Forraamidlosungen. 
Mttnchen (Tt>chn. Hochsch.). 1912. 48 8. 8®. 

XII. Soml6, Z. : Ueber die DcstiUationsprodukte des 

* ' Kalziumstoarats. Munchen (Techn. Hocheehule). 

1913. 33 8. 8®. 

Woldenhurg, M. : Uelwr die , Schwcfelsaure-Ester der 
Ricinolsaiirc und ihier Derivate. Zurich. 1908. 48 S. 
8®. 

XVI. Kleuk, K. G. ; Dio Anwendung der Dialyse und 
* die Bestimmung der Oxydationskraft als 
Hilfsmittc'l fur die Beurteilung des Bodens. Mhnster i. W. 
1913. 44 8. ra. 2 Fig. u. 2 A)>b. 8®. 

Maunherg, A. : Wic* boeinflusst die Dtingung die 
Beschaffenheit des Borh'ns und seine Eignung fur })estimmte 
KulturgewiLehse ? Bonn. 1913. 73 8. 8“. 

XVIII. Ouggenheimer, H. ; Vergleiehende morpholog- 
* ische und physiologische Unlersuchungen an 
oinigen Kulturen d(‘H sogenanuten SacchaiomyccJi apicula^ 
tua. Uecss. Munchen. 1913. 148 8. m. 17 Abb. 8®. 

XIXb. Wateratradt, E. : Vergleiehende Untersuchungen 
uber die desinfizierende Wirkung des Lysols 
und der Kresolseife des deutschen Arzneibuches, V. 
Ausgabe 1910. Greifswald. 1913. 27 8. 8®. 

XX. Cailiesa, F. W. : Ephedrin, Pseudoephedrin und 
vorwandtc Verbindungen. Marburg. 1912. 66 

8. 8®. 


Oroaa-Selbeck, W. : Beaktionsfahige Bromverbindungen 
de.s Thymols und des U-Methyl-2-oxystyrol8. Marburg. 
1913. 66 8. 8®. 

Hoar, A. W. v. d. ; Untersuchungen in der Familio 
der Araliaeeare, s]K'/.iell ulier die Glukoside und Oxydasen 
aus d(*n Blilttem von Polyaciaa Nodosa Forst. und Hedera 
Helix L, Bi-ni. 1913. 162 8. m. 20 Fig. 8®. 

Kaufnuinn, H. : Ueber Erysolin. Jena. 1912. 34 8. 
8°. 


V6lker, O. : Ueber die Basen von Delphinium Ajacia. 
Marburg. 1913. 58 8. 8®. 

XXIII. Caspar, E. ; Eine neue Methode zur Messung 
kleinor Teinperaturdiffercnzen, angewandt 
auf dh* TTutersuchung der Temperaturverlmltnisse in 
K&ltemisehungen mit Kohlen.sftureschnec. Marburg. 1913. 
68 8. m. 12 Fig. u. 1 Tab. 8®. 

XXIV. Christiansen, C. Ch. : Gcschichte deg Standorta 
<lcr chemischen Industrit*. Der Standort der 
chemischen Grossindtistrie. Htidelbcrg. 1913. 46 8.8®. 


♦Complied by H. Grevel and Co., 3S, King Street, Covent 
Garden, London, W.C,, from whom all the works in Uie preoe^nir 
lists can be obtained. 
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London Seetion. 

Meeting held at Burlington House on Monday, February j 
2nd, 1914. j 

PROF. W. R. HODOK1N80N IN THE CHAIR. ! 

OXYGEN AND METALLIC ANTIMONY JN ■ 

CRUDE ANTIMONY. 1 

BY W. R. SCHOEI.LER, PH.D. ' 

In a previous paper read before thin Section (this J., 
1913, 260) I have shown that the pcrci'iitage of sulphur in 
crude antimony was much lower than (hat corresponding 
to the formula SbaSg, and that tht' result of the complete [ 
analysis of crude disclosed a more or less considerable | 
deficiency ; this was ascrilK'd to Ihe presence of oxygen, i 
and the assumption su|)iK)rted by the observation that I 
crude, tmliko stibnitj*, was ])artly dissolved by cold I 

solutions of sodium bitartrate. The present, investigation ! 
was undertaken with a vieu' to obtaining more convnociiig j 
evidence of the presence of oxygen. ' 

1. Annlysu of the material. — The material (‘xix^riinented 
msm (Hu -nan erode) was erushod to pass a 9()-mesh and | 
analysed like tlu* previous samples. Th<‘ figures show a ! 
shortage of over 3 ]>er cent., with low sulphur and un- 
usually high antimony content: — j 


per cent. 

Antimony 7.3 -oO 

HiUphur Ah. /n : traces, 

Iron 0 70 Cu, Pb, Ag not «lctermiiicil. 

Insoluble oo:i 


06-70 

II. Deierminaiion of oxygen. — Oxygen was next tegtiMl 
for by fusing the material in a current of hydrogen sulphide. 
Hydrogen reduces both antimony oxide and sulphide to 
metal, whereas hydrogen sulphide acts only upon the 
oxide, thus : — SbjOa-f-JlHjS— yb^S^-f SHjO. (Yude anti- 
mony containing oxide would thus increase in weigld, and 
give off water. 

The sample was dried for two hours at 107° and 
weighed out into a bulb tulx* connected at one end with 
three calcium chloride lulx^s for drying the hydrogen 
sulphide, and at the other witli a condencer and a Valcium 
chloride tube for collecting the water. After the air had 
been displaced from the apparatus the crude was gently 
heated, when water soon began to condense. Th(^ heat 
was increased until the ma.ss had fusi*d. It was then left 
to cool imder hydrogen sulphide* which was displaced by 
air Ixdore weighing. In this way 3*18 per cent, of oxygen 
was found, which ai counts forthedeficiency as96*76-f 3-18 
-=99*94. The re.sidue showed an increa.si! in weight of 
3*53 per cent, and was found to consist of nearly pure 
sulplfde : antimony 71*13 jier cent. ; sulphur 27*50 p-r 
cent. ; iron and insoluble 0*73 per cent. ; total 99*42 ]K*r 
cent. Tin* presimo of oxygen in Chinese crude is thus 
placed beyimd dtoibl. 

III. Action of bitartrale. — The original crude and the 
product obtained by fusion under hydrogen sulphide were 
tested as to their behaviour towards cold sodium bitartrate 
solution of the same strength as the on<' previously us<‘tl- 
After 20 hours’ digestion the following quantities of 
antimony were dissolved : — Original crude, 8*72 ])er 
cent. ; fused sulphide, 0*89 per cent. The result of the 
replacement of oxygen by sul^ihur is the comparative 
insolubility of the fusion product. 

IV . AtUimonious oxide is present in crude. — The amount 
of oxygen found, viz., 3*18 per cent., is equivalent to 15*90 
per cent, of antimony in the form of trioxide. That the 
lowest oxide is present in crude was proved by the following 
three teats in which the total antimony and that existing 
as trioxide were estimated in aliquot portions of solution, 
the former by precipitation with hydrogen sulpUde, 
solution of the sulphide in sulphuric acid and titration 
with permanganate, the latter by addition of sodium 
bicarbonate and titration with iodine. 


1. It was shown above (HI.) that cold bitartrate 
solution dissolved 8*72 per cent, of antimoAy. The 
estimation of the antimomous oxide in the same solution 
gave 8-35 per wmt. of metal. 

2. An attempt was made to extract the whole of the 
oxide by boiling 6 grms. of crude with 100 c.c. of 7 p^r 
cent, tartaric acid solution for 45 minutes. The deter- 
mination of the total and trivalent antimony in the filtrate 
gave : Total antimony, 10*69 per cent. ; antimony as 
Sb^Oj, 10*81 per cent. The residue from this extraction 
was not pure sulphide, as it assayed 72*40* per cent, of 
antimony. 

3. The preceding test was carried out on 90- mesh 
material. A sample was now ground down to extreme 
fineness, and 1*25 grm. boiled with 100 c.c. of 10 p‘r cent, 
tartaric acid for 46 minutes. The filtmte contained 13*29 
per cent, of antimony, against 12*88 per cent, determined 
by iodine titration. 

The last exjiorimont shows that at least foiir-tifths of 
the total oxygen is present a.s trioxidt^ ; whether the 
remaining fifth exists partly us pentoxido could not be 
ascertained, as the test for pentoxide fails when sulphide 
in also present. 1 think, however, it is safe to assume 
that practically the whole of the oxygon is combined with 
antimony in the form of tricxidc, tocause an excess oi 
oxygon is necessary for the formation of the pntoxidc. 
The I'xpriments further show that part of the oxide is 
easily soluble in the cold, while i small proportion remains 
insoluble even on boiling and after most thorough crusUng. 
As a iK>Hsible explanation lor this behaviour I would 
suggest that the bulk of the oxide is present in the free 
state, cither dissolved ii», or intermixed with, the sulphide, 
while the remainder has combined with the sulphide to 
form an oxysulphidc. I shall have an opportunity later 
on of referring again to I his matter. (VI.) 

V. — Presence of meiallic antimony in crude. — By ro- 
, casting the complete analysis, the composition of the 
sample of c*,rude is repri'sonted by the following figures - 

('alculatod Calculated increase 

Analysis. composition. after fusion under 

HjS. 

j i ■ ( 

l»or cent. per cent, i per cent. 

Irisol O-O.^ Insol. . . O-O.'i I Insol 0-0r» 

Fe 0-70 Fe, .... MO | FeS MO 

8 22*4.'i HbS, .. 77*17 I HbjfS, .... 77*17 

O 3-18 SbO« .. 19-08 I 8b,8, . . . . 22*27 

Sb 73*.’i6 KxcessSb 2-54 ! 8b,8, . . . . 3*55 

Total .. 90-94 99-94 | 104-14 

Apparently 2*64 per cent, of antimony remains uncom- 
bined. If these figures are correct, (ho metal should 
remain undissolved when crude is treated with hydro- 
chloric acid. This w&s verified by experiment, by extract- 
ing powdered crude repeatedly with hot strong hydro- 
chloric acid. The residue was washed with water and 
alcohol, and dried at low teraporaiurc ; it showed the 
dharacteristic light-grey colour of powdered regulus, easily 
distinguishable from the bluish tinge of antimony sulphide : 

, 0*6 grm. was assayed for antimony, giving 97*17 per cent. 

I of metal : this is conclusive proof of the presence of 
I regulus in crude antimony. The separation of the metal 
I from the sulphide was also accomplished by caustic alkali 
which dissolves the latter, as well as the oxide. It is 
no doubt due to the presences of metallic antimony in the 
crude that its increase in weight in the oxygen determin- 
ation is 0*61 per cent, lower than the caloumtod increase 
(see table) ; for, while antimony oxide is easily converted 
into sulphide when heated in a current of hydrogen 
sulphide, the metal itself oombines less readily under the 
same conditions. This is also home out by the low 
sulphur content (27*66) of the fused product and its slight 
solubility in bitartrate solution which is known to have 
a strong solvent action on regulus. (Cf. my previous 
paper, loe, cU.) 
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VI. Glatis of antimony. — A fragment of black gUssy i 

criwt, Bometimea found on the aurface of ingots of crude, | 
WAS also examined. The glaas ia aoft and heavy, and on ; 
crushing yields a powder the colour of which is more i 
violet than that of feme oxide. The quautit;y at my 
diawsal was not sufficient for a thorough investigation, J 
and its composition as far as aMicrtained is given by the , 
following figures ; Soluble antimony 73-2S jxt cent. ; ' 
antimony tetroxidt; and insoluble 1-23 |Kr eenl. ; sulphur i 
Ifi'lH per cent.; oxygen 6-32 p<r cent.; iron 1-35 ]K‘r ! 
cent.; total b8-3() iK'i' cent. Part of the soluble antimony 
was found to Ik? present in the metallic state, remaining as | 
a grey residue insoluble in hydrochloric acid but soluble i 
in aqua regia , the amount of metal appe ared to be at • 
lcii.st as large os that observi'd in crude. The eohmrless , 
residui* from the aqua regia treatment consisted chiefly . 
of antimony tetroxide. I’he determination of oxygen j 
was carried out as described for crude, the substance 
showing an increase in weight of (b70 per cent, after ; 
fusion. ! 

Judging from the Inihaviour of crude towards bitarlrato ' 
solution and the high oxygen lonteut of glass of antimony, : 
one would expect the latter to Ik? strongly attacked by ; 
that solvent, but the reverse was found to be the case : I 
aft<?r 18 hours’ contact in the cold, tlve dissolved antimony ' 
amounted to no more than 1*31 ikt cent. ; this was , 
present us trioxide. The oxysulphide which is the chief : 
oouHtitut?nt of glass of antimony is thus insoluble in I 
bitarlrat*', and this may account for the incomplete | 
extraction of the oxide? from crude, by assuming that the. | 
latter cont ains a sulKirdinate, quant it y of oxysulphide. (IV. ) , 
Other tests lK?ariiig on this point could not be carried out i 
for want of mat<?rial. | 

VII. (Joneluftwnft. — The? n*sultH of thealKJveexjHTimeiitH j 
prove that- (!him?HO crude antimony contains a consielerabh? ; 
proportion of ant-inumious oxide togetber with a less ^ 
important amount of m<?tallic antimony. Th(?Mc? facts ; 
arc in contradiction with the gejurally accepted notion ! 
that crude antiniony obtained by lu[Uttiion is ]mre im- I 
alter(?d sulphide, as no m<?ntion is made in the .standard i 
iKMiks on metallurgy and chemistry of a }K>ssibl(? emifamin- I 
ation with oxide duo to absorption of oxygen by the ' 
moltc?n sulpliide. No doubt in an inert atmosphere tin? | 
latter melts without undergoing deconuMKition, and a I 
liquation procc?ss in which air is exoliidect will yii'M a j 
suiphido free from oxid<‘, but this is dittieull to attain in [ 
practice. For this reason liquation in v<>rtieal tub‘H should j 
give a purer product than in reverlKiatory furnaces, lii | 
the type? of furnace used in (’hiua, the molton sulphide { 
dischargcH continuously into a cavity which is only ; 
separated from thr outside air by a loo.sely fitting cover, I 
when? the mati^rial remains in the liquid state until ladled 
into moulds two hours afti r the lM?ginriing of the iqu ration. 
During this time absorption of oxygon taki*H place, which 
sometimes leads to the formation of a film or crust of glass 
of antimony on the surface of the crude. The liquation 
residue (which was described in my previous paiK?r) is of 
coimie subject to oxidation like the crude itself. 

It seenw strange that- tin? absorpt ion of oxyg«?n by, and 
consequent oxidation of, fused antimony sulphide should 
not- bo mentioned in modem t-cchnical literature, all the 
more so bt?crusc the (‘fleet of the fusion was known long 
b(‘forc the establishment of chemistry as an exact scionco. 
'I’he iitro-chemists, with whom antimony coiniiounds were 
great- favourites on account ( f their vigoroas physiological 
action, were well acquamted with the fact that stibnito 
undergoen a change on being fused, though they were 
unable to assijm a cause to it. They taught that the 
nat ural sulphide, “ on account of tne Regulus being 
corrected by the Sul^ihur, is not only safe, but in many 
cases a medicine ot giiiat service ; that by simple fusion, xi 
acquires a dsgree of malignity ; , . . that equal parts 
of Antimony (i.e., stibnite) and Nitn*, melted together, 
yield a virulent mass.”* Li other words, the emetic 
prop(‘Ttie8 becomt? more pronounced oa the solubility 
inoreases with the progressive ro])laceniont of sulphur by 
oxygon. Decoctions of crude antimony appear to have 


• The Chemical Works of Caspar Neumann, M.D. By William 
Lewis, l^ndou, 17r>9, p. 131. 


been used as diaphoretics,* and the following expcrimer.t 
shows that it Is actually attacked by water ; 1 grm. of 

00- mesh material was hoik'd with 100 c.c. of distilled water 
for five minut-es. The aciditied filtrate treated with hydro- 
gen sulphide gave a stable fluorescent solution of colloidal 
antimony sulphide. This was coagulated by adding 
salt, and })assing more gas through tne boiling solution : 

1- Ott jw cent, of soluble antimony wfs found. 

TIh? simultaneous ])r(?sence of sulphide, oxide, and 
metal in crude seems difficult to explain if we accept the 
statement, found in most books, that sulphide and oxide 
of antimony, unlike the coriosponding lead or copiier 
cora|K)unds, are incapable of reacting u|;»n one another 
with formation of metal and sulphur dioxide*, but fuse 
togi'thcr to a glass of oxysulphide. The fact that metallic 
antimony occurs in crude inak(?s it more than probable 
that the reaction SbjS 3 -i- 2 Sb;, 03 — flSb-fSSOj, takes place, 
though to a vi?ry limited (?xt(?nt. ' I have found at least 
one Htat.(?ment, reproduced in Bloxam’s Chemistry,t to 
tlu? effect, that the fusing together of oxidi? and sulphide 
results in the formation of metal, though the r(?action is 
reprasenl-ed as taking place lietwccn sulphide and tetroxide. 
As regards the formation of glass of antimony, this doe.s 
not, apparently, take pUci? when the relative amount of 
oxide falls 1k*1ow a certain minimum ; for the ratio of 
Oxide. (.0 sulphide in the glass ol antimony is v(?ry nearly 
I : J-4, whert'as in the ease oi the crude imder (?xaminafion 
it is almost exa(?tly I : 4, and this material r(?tttinH the 
crystalline stnictun? and idiynieal ])ropi'rtieH of antimony 
sulphide, while imlike glass of antimony it gives up most 
of its oxide content to liilartrato or tartaric acid solution. 

Within tt few years of opoiing up her mineral resources, 
(Jhma has Ik'coiik* the foremost producer of antimony 
and esjK'cially of crude. The latt(?r has lK?en shown to 
Ik? a more eonqilex ])r<)du(?t than was generally supposed, 
and this knowledge, may Ik? of }>racti(?al interest. Thus 
the jmreUase and sah? of crude is not dont? on a e,(?rtifi(?at-e. 
of assay, on the asKumption that the article is pure sulphide 
containing 70 — 71 per cent, of antimony. Not only do(?s 
this iM'Tccutagc vary within wider limits, but it may also 
Ik? found d»?Hirable to ascertain the amount of mi'tallic 
antimony and oxide in tlw? material. In the jircparation 
of antimonious chloride and other salts from crude the 
presence of metal is object ioiiabk? ix'cause it remains 
insoluble in hydrochloric acid, whonMn it is rather advan- 
tageous in smelting for reguJus by the precipitation 
m«?tho<l. Finally, the' ac(?i(iental formation of metallic 
antimony in the liquation process raist's an interesting 
qucHt-Um, namely, whether it would bo jiossiblo to convert 
tho sulphide into metal by applying bL?8S(?merizing in the 
production of regulus from sulpnide ores. 

In conclusion t desire to thank Messrs. G. T. Holloway 
and Co., Ltd., for their courtesy in permitting tho publica- 
tion of this investigation which was (.arried out in their 
laboratory. 


THE ESTIMATION OF ZINC IN (T)INAGE BRONZE 
BY VOLATILISATION. 

BY T. K. ROSE, A.R..S.M., D.SC., 

Chemist and Assayer of thi* Mint. 

This is not a new method, but a very old one, the origin 
of which has been lost. A similar method for zinc ores 
is referred to by PereyJ as having been used “ formerly ” 
and he si itos tluvt the process is “still” (t.e., in 1861) 
“ occasionally rosorti'd to by some assayera.” Percy gives 
the reasons for ri'garding the metho(l as imtrustworthy 
in the ease of ores. The method was unknown to Agrioola 
(1556), Krcker and Sir John Petty (1686), and is not 
mentioned in Thenard’s Chemical Analysis, 1818, or in 
Vauquelm’s Manuel de I’Essayeur, 1836. It is described 
by Makins,| who says that “ at the Mint, the bronze, 
mixed with exactly twice its weight of pure tin, is enclosed 
in a poroiLs carbon jwt, luted up in a crucible and strongly 
heated in an assay muffle for eight hours.” According 
to tradition at the Mint tho charge was emb(‘dded in 

* "La decoction de rantimoine cru est siidorlflque. Mats si Ton 
y iiu'sle quelque drogue acide, elle sera vomitive." Dr. K.Lemeiy, 
Tra1t6 Univereel dei Drogues simples, Paris, 1698, p. 46. 

t Chemistry, inorganic and organic. C. L. Bloxam, lOtb 
edition. 1913, p. 476. 

I Wetallurgy : Fuel, Copper, Zinc, Ac., 1861, p. 966. 

S Manual ul Metallurgy, 2nd Edn., 1878, p. 624. 
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anthracite in a wind furnace and left all night. The | 
method was allowed to pass out of ukc in 1870, probably | 
because the temperature was often too low to bo efficacious. | 
It is also possiole that the use of proof assays in this j 
connection was not understood. The addition of tin : 
appears to be objectionable. I tested the process in ! 
1913 and found it trustworthy and useful, if due precautions ' 
are observed. 1 

The method consists simply in heating the bronze 
in a carbon crucible, driving off tlio zinc by volatilisation 
and weighing the residue. The old crucibles are still ' 
used. They are made of gas carbon and are hexagcmal 
prisms outside, about 2-2 cm. aerose and 2-2 cm. in height. , 
A receptacle for the bronze is hollowed out inside, 1*1 cm. | 
in diam. and 1*6 cm. deep, and is provided with a closely- j 
litting lid. They can be used many times bcloro being j 
worn out. I 

The crucibles each containing 1 gram of bronze, are j 
placed close together inside* a salamander crucible and ! 
completely covered by ]>owderod charcoal. 'I’hc cover i 
jKit is then strong!}’ heated lor t wo bourn in an ordinary gas I 
injector furnace. The final 1 cm [K^ratnrc by thermocouple j 
was found to Is* 1375”, but jirobably higher temperatures I 
would be equally good. The lioiling point of zinc is j 
905-7".* A num*b(‘r of the carlwui crucibles arc disposed ! 
in a ring inside the large pot. The numlx'r in a ring at ! 
the Hoyal Mint is eight, but a second ring of eight ean l>e I 
placed above, making Ifi defi-rminations, of which four j 
an> check assay.-' made on jiii'cr's of trial plate of | 
known eomposiliim. The pot is rotated through 90" i 
every 15 minutes to ensure uniform heating. When i 
till* cover pot and its contents are cold the carbon erueible.s ; 
are taken out, and the bronze residue is eleam-d by j 
brushing and weiglu'd. A cover pot is necessary in a gas 
furnace as otherwise the carbon crucibles burn completely i 
away. The high tem}S‘rature is absolutely ne<-essary. 1 
Attempts to drive off the zinc in a gas assay-muffle urgr-d j 
to the highest attainable tempiTaturc, about 12tX)", 
proved unavailing. In two hours in the muffle furnace, 
the loss of weight, was insignificant, only about one-t<-nth i 
of the I per cent, of zinc present Is'ing exp<‘Iled. I 

The use of <-heek or [iroof assay pieces is n<*ee.ssarv, as j 
the loss varies considerably with the temficrature. j 
( 'oinage bronze contains eoppi-r t)5 ])er cent . tin 4 per cent , ' 
and zinc 1 jK‘r cent., and the usual loss by volatilisation is i 
afimit 1-2 |K‘r cent. The diffcri'nee between two duplicate j 
assays vanes from 0 to O-l per <’(‘nt., the av^erage difference I 
being about 0-02 to 0'(f3 per cent. ! 

It is obvious that aeeuraoy ilepejids on the whole ehargi* 
bc’ing uniformly heated, this work is successfully done 
at the Mint by Mr. W. E. denkins.^ who has l•xc^cis(•d 
much care and skill in overcoming the difficulties in the 
fumai-e work. 

The following arc s^Kjcirucns of results which have Ix'cu 
obtained : — 

Chanje I. 

Jirouzc bii,r ( (tiopM ition by ordinary analysis. 

jKir cent. 

Zinc .... J .05.''> 

Iron 0 08 

Tin 4-07 

Copper . . . . 94 70 


09-905 

Loss by volatilisation: (1) 1-160 per cent.; (2) 1-156 
per cent. : (3) 1-170 per cent. ; (4) 1-165 per cent. ; Mean, 
1-162 per cent. 

The residues contained 0-03 jicr cent, of zinc. It is 
clear, therefore, that 0-13 per cent, of coppt-r and tin have 
l)een volatilised. 


Chanje 2. 


Trial plate (Cii 9.'>. Sii 4, Zn f -00) 

Penny blank 

Another* blank 


Loss per cent. | 
by volutilisa* 
tion. [ 

Iier cent. 

1 -23.5 
1-215 
1-185 
1-17 
1-14 
1-20 


Corrected 

results. 


per cent. 
» 1-01 
(0-99 
f -96 
( -945 
f -92 
t -98 


* Heyoock and Lamplugh, Proc. Chem. Boc., 1912, tt, 8. 


Charge 3. 


IjOss per cent, 
by volatiliaa* 
tiou. 


Corrected 

results. 


J'rial plate 

Penny blank 

.Another 

Bronze bar, cuiitaiuinc about ) 
1-2 i>er cent, zme i 


Mr> 

M.') 

J-10 

1-065 

0-98 

0- 94 

1- 31 


n -00 
U’OO 
)0-95 
(0-915 
tO-83 
i 0-79 

a-i« 

U‘li05 


Although most of the determinations have been made 
on coinage bnmzo, there seems to Ixi no n-asoji why the 
method should not bti applicable to brasses and bronzes 
containing any proportion ot zinc, if proper precautions 
are taki-n. TKc volatilisation of zinc causes volatilisation 
of copper, and if much zinc is present it is better not to 
hasten the o]»eration iinfil most of the zinc has Iweii 
Ixiiled off. 'J’lie zin<- is soon reduced to about 5 per cent, 
at a tern |>erat lire of KHK)". 

The following are lo,sseH of copiK-r and tin with difforeiil 
proporlions of zinc : — 


Alloy. 


K 'U !)« . 

Sii 4 \ 

Zu ol 
(!u 95 i 
Sn 4 
Zu 1 ' 

Cll 92 :1.5 I 
Zn 7-26 1 
Cu 8 75 f 
Zn 91 25 I 


I IsiKS of copiicr and tin by 
' volatilisation. 


I/OSH liy 
\olatili!Siiion. 


IH.U- cent. 
U 14 


On wliolc 
alloy. 


lK*r cent. 
0-14 


0-4:i 

0-30 


On copper 
and tin. 


Tier («nt. 
0-14 


0-22 

i)-48 

3-44 


Duplicate dot eriiiinat ions are in about a.s elo.se agree- 
ment with high |K‘r<*(>ntagf‘s of zinc as with low ones, 
an<l by using pieces of the one per cent, trial plate as check 
a.ssays, results frfim brasses are obtained which are only 
about (1-1 to 0-2 }H'T cent, too high in zinc. With suitable 
trial plates correct resulls should Ixi obtainable. 

I The sources of error in the deti-rmination are as follows ; ^ 

(1) The pnisence of volatile constituents other than * 
zinc, such as cadmium. These would all bo reckoned as 
zinc. In coinage bronze, however, there is only about 
O-l Tier cent, of impurities other than copper, tin and zinc 
and part of this is oxygen, and iron. 

(2) The pn*senco of oxygen in the alloy. This is in 
the form of oxide of zinc. The oxygon is almost entirely 
removed during the heating and would bo reckoned as 
zinc. T^e amount is trifling in coinage bronze. A large 
addition of zinc oxide to the assay piece makes practically 
no difference to the result all the zinc being reduced 
and volatilised. 

• (3) The retimtion of zinc in the residual metal. This has 
been found to be about 0-03 pcT cent., under ordinary 
conditions, when the loss on heating had been about 
0-2 per cent, more than the zinc present. The amount of 
0-03 per cent, of zinc is retained whatever had been the 
original amount of zinc present. The use of chock assays 
' rem<ives this error. 

j (4) The loss of copper and tin by volatilisation, ^is 
I usually amounts to about 0-2 per cent,, and is determined 
and allowed for by means of the check assays. 

(6) The adhesion of dirt to the residual metal. This 
appears to be sulphide of copper, due no doubt to the 
entry of gases into the cover pot. The results are defective 
and must be rejected. The defect seldom occurs. 

The advantage of the method is merely the saving of 
time. The errors may w^ach about 0-03 per cent., or 
about thii same as may be expected in the gravimetric 
or volumetric processes. The time saved is very groat, 
as an assistant looks after the heating and cleans the 
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bxittonu. The? aM8fty«T meroly weighs the ineUvl 
out, the time for i diipUeaU' deter mi nation rnnnjj 
about five minutey, including the miefi-ary enteiing ol 
the reHult in the lx>ok«. 

DiacnsBioN. 

Tilt* Chaibmaa made aomc remarks hb to thr rminonily 
Natisfaotory character of the operation and on the boiling- 

point of rinc. . , , 

Mr. EdwaBD Gako^kk asked what weight sample was 
taken. He also asked whether Dr. Hone had ha<l any 
cxTiericnce of what he termed artificial ( Jirhon cruel ble'<, 
made in the Haine. wav, and of the same niatenals as 
electric light carbons, ‘fie saw that the crucible iischI by 
ifr. Kose was niadt‘ from gss ndorf cai bon, and he )»ad had 
gome exiKTieiiee with cniciblos made from both materials. 

Mr. AK^OL^> rnii.il* asked how exactly the correction was 
applied from the trial nlatt^ to the actual sample under 
to«t. Dr. Kose had said he, had examined (tther alloy.s. 
In his tiwn iiraetice, he. rather shrank from making deter- 
minatioiiH of zinc : f^ven with the most eareful work 
Huoh deUirminations tended io come out high; 
soiiaration of the sulphuh'. was always avouled if possihle ; 
the host method they found was to precipitate tli«^ earhon- 
atc, but then the results were high < ven with the most 
favourable and eareful work. At I’orlsmouth they were 
HiH*ciallv interested in detinnming '/.me m gun nu-tals 
containing about 2 ixr cent, of zim;, and a ivally rapid 
metlKKl for detenniinng it would he vmy useful m cheeking 
otlmr 11 ‘Rults. 'Phe present praetiee was to determine v<‘r\ 
carefully everything elseexcejit the zinc. Would Dr. Ros«* 
explain exactly how the (ioriectiou for the trial plates was 
applied and whether he had made any (leterinmations on 
alloys i 


pplied and wnewier lu- iiau mmu «ii\ .w... .. . 
alloys of the eharaetei of tie- Admiralty gun metal whieh 
contained 2 per cent, of ‘/.me, H8 jier eetit of copper, 
and 10 |K*r cent, of tin If He was also suiiirised to hear that 
Dr. Hose did not lay very gieat stress on the loss due to 
volatilisation of t/in. He, himself, would have imagined 
that tin would havi; l)<*en more nnidily v«ilatile than 
coiiper. About a yi'iir or so ago l‘rofe.s.sor 'J’uriuT had 
described the deU'rminatioii of '/inc and other volatile 
metals by heating alloys in racuo : that, ot ionise, must, 
noce.ssitati* very special apiiaratus and possihU dillicuitic.s, 
which this extraordinarily simple im'lhod Dr. Kose had 
described did not iripure. ,,, , 

The Giiaikman said he thought JVofessor Juriicrs 
experiments were to sei' if all the zinc could be driven out 
uf dilTerent kinds of brasses by Inciting in a cuirent of 
hydrogen. Ho did not know it was intended to he a 
quantitative o|Kwatioii, hut simply to find whether zinc 
could be driven out. He thought it was mainly a question 
us to whether the zinc was retained as a eoinpouii ) or as 

a common mixture. , , , „ . , 

T)r. Rosf., in reply, said that the weighf- oi alloy taken 
for tiie deU^rm illation was one gramme. Tln! hard gas 
carbon crucibles in use were very durable, and did not 
appear to bo altered in any way afti'r being used many 
times. None hml hotm worn out yet. He had had no 
experience with soft carbon crucibles, but he shoiihl Iiave 
expected that aiiv carbon erucibh- would do. He was 
intcrestxHl to hear about Mr. Thilqi’s problem. In 
preparing a trial plate at the Mint, I hey nudted Uigether 
95 parts of copper, 4 of tin, and 1 of zinc, east an ingot, 
rolled it out, and analysed it carefully b\ thi' usual methods. 
They had made one trial phit.e, by good luck, that contained 
exactly 1-00 l)cr cent, of zinc, but what the exact eoni- 
positiou was did not matter, ]>rovided that, it was accurately 
^owu. As an example of thi* use of the trial plate, the 
author quoted the following results : — 

Charge D. Nov. 24, 1913. .... , , u 

Loss of weight on the trial ]ilate, dutilieale results, 
1-236 per cent, and 1 215 jK-r cent. ; mean loss 1-225 per 
cent., when the zinc present was 1-00 jier cent. Rmny 
blank : loss of weight, 1-185 \H'r cent, and M7 |Hr rent. ; 
mean loss M77 jier cent. The pi roenlage of zinc in that 
penny was obtaine<l by deducting 0-225 ^icr cent, (the 
loss of copper and tin in the trial plate dedenninations) 
from the loss of weight in the |)omiy assay pieces. 
Deducting 0-225 [wr cent, from M77 yier cent., they 
obtained as the result 0-95 {lor cent, of zinc in the penny. 
Another penny gave losses of M4 per cent, and 1-20 per 


i cent Deducting 0-225 from the mean of these 
' rtained 0 Sr cent, of zinc as the amount contein^ in 
the T^ild liv, or as individual detcrmiMtione. 

( yl.? per ooni! and 0 976 per cant. 

dnplical.. nsulte was less than that. He 
|„. glad t« try Mr. I'hihp’s two per cent, a oj if he wouM 

srnii him a pioro. His ~ 

volatilkc any niorr oasdy than j; ^ 

- it w,.,dd bo of tho same order. Cons^uen I}. 

;/'« til plat., was ,„ad,. ..p of f "K H- wolh 
..rror .I..,- to tho .lillorono.' botwcon '•“I' ““‘'i 
Dothahiv be no greater in that gun metal than witn inoi 
.•oinaK«‘hronr.o. ^ As hi- liad ststivl in th'' paper, ho con- 
«i.lo,isl (hat tho orror in tlio roporto.l rosult was not raoio 
than ±d 05 p..r .'ont. when a trial plato was used. 

njokeh tannates. 

JIV I'll RAN SINGH. 

Kor.‘sl ReM-areh Inslilute, Dehra Dim, India. 

1. Whik- working with nickel hydroxide as a substitute 
for hull- powder m tannin estimation, it was eonsidcret 
of mli-rest If* examiiw- the nature of the salt.s yielded by 
tie- mteraetion of nickel hydroxide and tannic acid, it 
M-eiiis that two different salts of nick(-l with tannic acid 
aif formed aeeoiding to thf^ conditions of precipitation. 

IW iireeipitating the h( lutioii of nickel hydroxide m 
ammonium salts by adding a tannic acid 
pn-senee f*f an f-.xeess .»f nakf-1 hydroxide a salt with 
h.Ldu-r eonleiit of NiO is formed, while the salt precipitated 
in nresf-nee f>f an excess of tunnie acid by adding to a 
tannic aeifl s(*liition thf- solution of nickel hydroxide in 
amnvmniru silts, has ahoul one-third the NiO conieut ot 

the othei salt. . ■ i. 

It IS f'Xtreuif'lv dillieult. to prcpin- tamuc acid salts of 
standard purity lor tin- salts are all amorphous, and there 
is no siiitablf- solvent for thi'in for suh.seqiuud purihcation. 

1 havf- only hcM-n ahk- to judge ot their purity by observing 
the niekei eoutent i*f the salts on inei acral ion. Thus 
lht‘ir eomparativf' ])urity has only h'jen apparent to me 
aftt-r tlie uieki'l contents of the two salts on repeated 
incinerations have bsMi uniform. 

II. Nickel hydroxidf' freshly preeipitatcd and washed 
Ircf- of alkiU and siiljiliale.'' was dissolved in ammonium 
chloride 'J’l* this nickel liydroxide solution which was 
kept stirred, a solution of Kahlbaum’s ‘‘extra pure” 
tannic aeul was added, h-aving an excess of iiickf‘1 hydroxide 
solution, 'rile salt when freshly precipitated was greenish 
whitf- which slowly eliangeil info deep brown. On drying 
it. bfaine biui-kish hrow'n. It was insolubk' in water 
aivl other solvents, dissolving only in strong alkalis and 
111 strong solutifui f>f taniiie acid with evident docompo- 
sitiim. 'Ihe salt Ava.s washed thoroughly by decantation 
till it was free from chlorides. 

'i’he well-washed salt was first drii-d over sulphuric acid 
til T'MCMO, it was then ineiiu-rated and its moisture deter- 
mined at tlie. same time, this latter being determined at 
100" C. This salt was prepared on different, occasions, at 
. times after tht- lapse- of mouths, and the following are the 
i nssults of ijieiuerations : — Percentages of NiO found, 

' 2S15, 2S-.W, 28-40. 27-94, ‘28-07. 

' 111. In a seeouil serif's f)f exn?rimcnts, the nickel 

Uydrf»\ifle solution was atldfal tfi the tannic acid solution 
! aiifl the halt was precipitated in the presence of some 
' excess fif lanuie acid. 'I'he salt was almfist white when 
j fi-f'shly jirecipitated but slowly acquired a slight greenish- 
i yellow' tinge. Unlike the sail ineiitifuied in 1., this salt 
changes its etilfiiir but httlo and that only superficially. 

1 Owing tf» thf' presence of tannin, it was slightly soluble 
i in water. It was abt) washfiflby df'cantation till free from 
j chlorides. 'Ilif'i results of iiieiiveratifin df)n(^ on different 
occasions wen- : — NiO, 7-44, 8-17, 8-94, 8-90, 9-86, 10-06 
j p<*r cent . 

; IV. The same as in II., but instead of using nickel 
i hydroxide dissolved in amniouiiim chloride, the same 
I dissf)lve<l in aimimnium acetate was used. Two trials 
I were madi' and the washing of the salt was considered 
I defective till it gave a similar NiO content as obtained 
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in 11. The results of the two trials were : — NiO, 23*76 
and 28*29 per cent. 

V. The same as in III., only the nickel hydroxide 
solution used in IV. was employed in this case also. 
The results of the two trials were ; — NiO, 8*61 and 10- 12 
per cent. 

VI. In this case nickel hydroxide was dissolved in 
liquor ammonim fort, and tannic acid solution was added 
in excess. Owing to the pn^scnce of excess of ammonia, 
the salt precipitated was completcdly dissolved. The 
solution became dark brown out of which a deep brown 
salt was precipitated by adding an excess of alcohol. 
The precipitate was filtered and washed completely with 
alcohol and dried at 100® C. till constant. On inciner- 
ation this salt gave 10*25 cent, of NiO. 

Though it has not been possible to obtain absolutely 
pure salts, it can safely be said from the re.siilts obtained 
that only two theoretical salts have been formed. The 
one with lower nickel content is the normal salt represented 
by the following equation : - 

(C„HioO,).-l-Ni(OH).,-(C,4H,0,)2Ni+2H.,0. 

According to this formula the calculated NiO in this 
salt is 10*69. The salt.s prt^pared on different occasions 
have towards the end of these (!XiK*riments yielded 10 i)cr 
cent. NiO. 

The second salt with the higher nickel content comes 
nearest to the empirical formvda Ni 3 ( 0 j^H 70 ,) 2 . Thti 
}H;rceiitage of NiO reqtiired by this formula is 27*63. TIu^ 
average result of the incinerations mentioned in II. i.s 
28*33 pf*r cent. This ]x*ret>ntage is also support c'd by the 
final n^Kult given ni IV., viz., 28*2t). 

Discussion. 

Professor Donnan thought the ttutbor had not brought 
much evidence forward to show that th<} amorfihous 
flubstaiKJes which he analysed were really definite ami 
pure chemieal (jompounda, and not mixtunjs or “ adsorp- 
tion-complexes.” 

Dr. E. K. IliDEAL said ho had found they could not get 
any definite compound by the action of an iron salt on 
tannic acid, although he had tried for a long time. The 
exact composition of tannic aedd was unknown ; indeed, 
according to some inv<*8tigaior8 (shcmicallv pure tannin 
contained at least three distinct acids. When in solution, 
tannin was present, partly, at any rale, as a colloid, as was 
evident from the hide powder teat. 

THE OXYCIKN CONTENT OF THE CASES FROM 
ROASTINC PYRITES. 

BY LEWIS T. WRIGHT, 

(This J.. Feb. 10, 1914, pp. 111—113). 

Discu.ssion, 

Page 112, c(»l. J, lines 8 to 6 from bottom, for “D. M. 
MacKeolmie ” lead “ R. D. MacKochnie,” and in place of 
the last two lines of the paragraph, read “ferrous oxide 
was usually present in amall quantity.” 


Newcastle Section. 

Meeting held at Armstrorig College, on Wednesday, Nciemher 
\2tk, 1913. 


MR. T. W. LOVIBOND IN THE CHAIR. 


SOME OF THE 3’ERNARY ALLOYS OF IRON, 
CARBON AND PHOSPHORUS. 

BY J. E. STEAD, D.SC., D.MKT., F.E.S., ETC 


briefiy to the binary allo3ra iron-carbon and troo-pho8> 
phorus. 

Since my original work on iron and phoapboriut was 
publlahcd, together with notes on the ternary allo^ 
Fc, FcjC, FcjP, much careful work has been done, mainly 
in Germany. Saklatwalla repeated my own experiments 
on the alloys of iron and phosphorus and supplemented 
thorn with an equilibrium diagram. 

Iron and phosphorus — binary alloys. 

First. — Iron and iron phosphide form solid solutions 
(see Ap|>endix I.) in all proportions up to the point Cf 
saturation when about 1 *7 per eent. phosphorus and 08*3 
p(‘r cent, iron, or 10*9 ixw cent, phosphide of iron 
(Fe,P) and 89*1 iht cent, iron are aa^-ociated. It is, 
however, only by long contitiued heating at temperatures 
above 1000® C. of rapidly solidified alloys containing 
1-7 per cent, phosphor an tliat saturation can be effected. 

Alloys containing between 1 jH'r eent. and 1*7 per cent, 
phosphorus, if cast in small moulds, will not In' homogtme- 
ous but will consist of an aggregate of crystal grains 
enveloped by a eutectic. The centre })ortions of the 
crystals will contain relatively Jess phosphorus than the 
out<*r parts, the projK)rtit)n increasing gradually with the 
distance from the centres of the crystals and are saturated 
at the jKiints wh^'n* they meet the eutectic envelo|)es. 

By long continued heating of llwwe eutectic envelojied 
alloys at temjx'fat ures just above the fiisicm point of the 
eutc‘Ctic, tlie phoH})hide will diffuse towards the oontre of 
the (Tystals a.nd eventually the whole mass will consist 
of homogeneous crystals which will meet without there 
Ix'ing any interv<‘ning eutectic. 

Qn aniic'aling alloys containing 2 jH'r rent, phosphorus 
and 0*12 per cent, i-arbon in ore so as to remove the carbon, 
or even in ehareoal at temptTatures below 1000® C. much 
I of the phosphi(b‘ will separate and will lx* found in the 
I cold alloy, apparenlly along the cli'avuges of the iron 
1 crystals. 

i i^erond . — When the proportions of phosphide and iron 

I saturated with pho.«phidc are as given Ixdow : — 

I Ck)natitutlonal Composition. 

I Iron saturated with pliosphide 38*6 = O-Ofi per cent, pliosphorus 
j Free iron phosphide 61*4 as 9-56 ,, ,, 

I 100 0 10-20 ” 

! the mixture will lx* (he binary ( ulectic which has only one 
I freezing point at about 1000® 0., and when cold is com- 
' ]x>.'ed of cells of iron saturated with phosphorus in a 
I mass of iron phosplude. 

1 In very grey pig irons containing little manganese and 
1 mm-h silicon the pho8i»horus always exist.s in the binary 
' eutectic derived by decomposition of the ternary eutectic 
' which is the last jiortion to freeze in all phosphorottie 
I pig irons, whether grey or white* in fractuiv. (Photo 1.) 

1 It not infrequently happens that the cell substance of 
the binary eutectic in grev pig iron consists of iK*nrlite. In 
I such eases it is certain that- at the point of solidification 
, the cell substance can contain little phosphide in solid 
i solution and must consist of aus tenite. Whet her phosphide 
' diffuses into the cells in cooling down cannot be determined, 
but judging from the way austenite resists the diffusion of 
phosphides into it, it may bo acce pted that until the carbide 
, separates at Ar. 1-2-3 (700® C.) it would not, and at lower 
j • temperatures than 700® C. the diffusion would be exoeed- 
ingly slow. 

■ The eutoctic containing pearlite cells, although tl^*e 
I elements are present, would at the point of solidification 
i contain only two constituents, viz., phosphide, aAd solid 
! solution of carbide in iron, ond must therefore be considered 
as binary, not ternary. If the carbide entirclv replaced 
the phosphide in the cell substance it would probably 
have the following composition, viz. : — 

Free iron phosphide 61*4 per cent. 

Austenite 88*6=0*36 carbon 


iNTEODUmON. 

Part I. 

Note.— A Bibliography of the researches referred to is gl^en 
in Appendix HI. 

In order to understand intelligently the alloys of iron, 
carbon and phosphonu, it will be necessary to allude 


100*0 

Phosphoras about ***'*• 

All the alloys containing bet-ween 1*7 per cent, and 
1 0*2 per cent, contain crystallites of iron more or less satur- 
a ted Iritb phosphide of iron which crystallise out in an-Vanoe 
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(luring th« MolidiiieAiion and arn found in the aIio>’, 'wh^n 
cold, (5mb(*ddod in the tMifcctic containing 10-2 phoMphoriw. 

The diagram inUglitly altered from that diawn l»y 
Saklatwalla imlicat<(w thw and other |Kjintn of intercKt. 



The remarkable feature in thin diagram is the apparent 
(>rratic fn^ezing jMjiid of th<' eutf^ tie along tlu* line SRQ. 
Commenting on thiK, the author HUggewth “that this 
Htrango liehaviour may )m‘ due to the existence of a ilelinile 
phosphide corres (smiling to somewhat Is-tween 0 r» (mt 
cent, and 8 ()er cent, )»hoHy>horuN, and tliat what freezes at 
ls‘low IKKrC'. may have a difTereiit com|M>sition to that 
which freezi'H at about l(MKr'('.“ As an alternative he 
.suggests that it is of the same eomjiosition along the 
whide line, but ujidergoes a thermal change at the lower 
tem{H*rature. 

My own luon^ recent t rials hav<‘ shown that the euteetie. 
whether present bi minute quantity or m greater amount, 
as in the alloys eontaining 2 (mt cent, anil 1) per cent, 
respectively, melt at the same tenqMTature and that the 
Ime SRQ on the melting (»oint diagram should be 
straight. A new line lias been introduei-il to the diagram 
showing this, Whether there is a thi'mial change, as 
suggested, I have no proof, iu*gative or (Misitive. It seem'-, 
however inijirobable, that, there is a definite ehemieal sub- 
stance with less phosjihonts than is re|)n‘sentefl by KcaP. 

Third , — When the alloy is of the eom|NisitJon of Fe;,l‘, 
it contains Ifls'iti per cent. (ihoH|»horuH and consists of 
homogeneous erystals of iron phosjihide. (l‘hoto 2.) 

Fourth . — Witfi inereasing |»ro|K)rtions of |^hos]>ilonl',, 
aceordiiig to Saklatwalla. a second eutectic uppearh con- 
sistuig of FcsP and Fcgl* conlaimug uIk)U( lb (M'i cimt. 
phosphorus fn'cziug at {)8(f (\ 

Fijth . — The mixtures eontaining Ix'tween lA ^t) per eeiit 
phosphorus and 24'(i (ler cent. (Ke.,l’) eonsisi of cryslnU ol | 
Pe,!* in the second eutectic. 1 had previously isolaicd ' 
the comiiound Kc,F. but the second cutcctii- csca|H‘d my 
notice. 

Sixth . — Some of the |)ro|»erlies of the eonifKiunds Fi ;,!* 
and Fe-P have Iktii studied. The former n sohdjic in 
HOI and HNO, and is strongly attracted by the magnet. 
It is hard and brittle and ap(iears tt) crystallise in rhombic 
pi isms. The compound hV«l* is only w itli difficult y 
soluble in nitro hytlroehloric acid and cannot Im* attracted 
by an ordmary magnet . 

Brinell hardyiesft. 

The hanlness of pure Fe^F is under that of quartz, and it 
is not HO hard as Fe.(\ It is too brittle to test by Brineirs 
method. Saklatwalla says it e.orresponds to No. (i on 
Mohr's scale, or of the hardness of felsfiar. 

The hardness of saturated solid solutions of phosphide 
of iron in iron increases with the phosjihorus i:ontent by 
about 1*3 points for each 0 01 pi‘r cent, phosphorus. The 
resistance of solid solutions of yihospnonis in iron 1«> 
corrosion is proportional to the amount of phosphide 
(iresent. 

Sftffnth. — lion containing phosphide in solid solution is 
more resistant to the attack of etching reagents than pure 
ferrite or iron containing less phosphide' in solid solntimi. 
It is more rapidly oxidised on heating — a property which 


enables one to ascertain whether or not the phosphorus 
is evenly distributed in commercially produced iron and 
steel, for whe.n ys«lisbed syieeimens are heated to about 300° 
C. the phosphorus rich yiortiorw bteome coloured blue by 
the time the (mrer have ahsumed a red or brown tint. 
I’liis method of identilication has lor convenience been 
ealled “heat tinting.” 

Iron and mrhnn binary alloys. 

A . — Iron and carbon combine to form a definite chemical 
com(K)und which may lx* represented by the expu',ssion 
Fe/’. It contains : — 


Iron tt:b:t34 per cent. 

rurts*ii ,, 


IIHHXM) per cent 


j It is present ill all annealed .steels and may lx* isolated 
. by dissolving out the assoeialed free iron. 

I It may Is* i»rodueed in an almost pure slate by the action 
I of ecrtaiii earbonaccous gnu's on ]>ur(' iron when they aie 
i heated t«)gclhcr at tenqs latiiics Is low 700" ('. 

Ji — SoIhI iron carbide dissolves in .solid non. or, expressed 
dilTcrcntly, the two bodies intcrdifTnsc to form what 
arc described as solid .solutions (sec ApjH'ndjx J.), They 
arc saturated, the one with llic oilier, at alxmt IIIMFC. 

I when aboiil 30 (xr cenl. carbiilc and 70 }M*r cent, iron 
! .saturated with 2 (ht eent. carbon arc together. On 
! cooling from 1 130' this .sat mated soli«i solution gradually 
I jiarts with carbide and as the tcmjicraturc falls the seiiar- 
ated carbide appears as plates or^is crystallised on the cell 
walls. 

The n'lnaining solid solution, just abovi* 70tFr., is the 
eiitectoid of iron and earboii, and contains : — 

Iron HC-r» Txr f‘cnt 

('Hrhiile I.'P.'i .. 0*!>0 iM‘r cent. parlMiu 

KKHI |xi ci'iif 

On cooling further a critical cliangc occurs. Much heat 
is absorlwd, as is irulicated by a long arri'st of temperature 
at the point calk'd Ar. 1-2-3, and during this arrest thi' 
carbide and iron coiii|>l('tcly He])arafe from each other and 
a(qM*ar in the alloy when colil in the form of laminic of 
iron carbide, and free iron in juxtajiosition. This portion 
of the alloy contains, Ixth txfore and after the critical 
(!hang<', U Jlb (M'rec'iit. carbon or 13*5 jx'r cent. Fcjf', and 
.S(>-5 per (S'lit. iron, and is called “ poarlite ” after the 
dissociat ion. 

Dr. Arnold descrilH*s it as saturated steel, Imt when using 
this expression it must Ik- reniemlM'ied it is only when 
heated to just ub(*ve the critical jioint Ac. 1 nUnit 730° C. 
that the li'rm is admissible. After cooling slowly through 
Ar. 1-2-3 the two substances— iron and carbide — are no 
longer ill solution, but in the free state. 

On }i(>atitu> pearlite for a long time iit about 670° ('. to 
(>8(1'^ (* just under the critical yxiint Ar. 1, the laininee or 
I thin plati's of carbide slowly break up and form minute 
globules. 'rhe.s(‘, on touching each other, Ix-have ju«t as it 
I t hey were dro]).s of water, and under the influence of .surlace 
j tension, coak-.sec and form larger globules, and after this 
the etdarged gkdmles conn* into contact with others and 
j coalescence again occurs. By long heating the globules 
have Ixcn obtained .so large as to be easi^v seen with a 
sinqile magnifying gla«s. If time were afforded there 
(‘an Ik* little doubt they would assume much greater 
dimensions and would probably eventually form idio- 
morphic crystals if FcjC similar to the carbide crystals 
called (kdieiiit^* in certain meteoric irons. 

/). — If the carlnm is between 2 per cent, and just under 
4*3 (xr cent, when the fluid alloy completely solidifies at a 
teni(M'raturp of about 1130® C. it is composed of fir-tree 
crystallites of iron saturated with carbide (==:abouf 2 per 
cent, carbon) Ix'dded in a eutectic containing 4-3 per 
cent, carlxm. 

E. — ^Tf there is4*3 per eent. carbon and 95*7 per cent, iron 
in the alloy it freezes at one single point 1130°C. and 
consists entirely of a euteetie mixtim* composed of honey- 
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combed FcjC, the cells of which arc filled with iron saturated 
with iroa carbide, i.i the following proportions. (Photo 3.) 

Carbide of Iron = 50 per cent. 

Iron saturated with carbide —50 ,, 15 per cent. FegC. 

100 i)er cent. 


cent. =: 1-91 per cent.^ carbon. Excluding the silicon and 
sulphur, etc., the analysis of the remaining mass 
calculated into percentages would be, viz. •. — 

Iron and manganese 90*56 ^*910?^*^’ 

gw'^^n 1.19 ^ 1.92 

PhosphoniB ( 1-84 “ 6*89 


In cooling down, the excess carbide over the eutoctoid 
proportion falls out of solirl solution and erystallisee on the 
coll walls of the eutectic cemontite and co -incidentally 
reduces the size of the cells. On cooling through the 
critical point At. 1-2-3 the remaining solid solution is 
resolved into pure iron and iron carbide. The analyses 
of the binary eutcotios at the iwint just above and below 
the critical temjairature are as follows : — 



Iron carbide (free) 

Ir(»n Hiiturated witli 18*5 per cent. 

carbide in soli»l sfilut on 

Pearllte conNlRting of free carbide 
and free iron 


Curljon in tlie eutectic 


A bo VI' ! 

below 

Ar. 1.2.3. 1 

Ar. 1.2.3. 

per (f'nt. 

per eeiil. 

59-0 

.59-0 

41*0 

- 

"" 1 

41-0 

100-(1 

KMH) 


4 ’•«()% j 


In alloys containing more tluin the eutectic projKjrlion of 
carbide, the excess FcjC- falls out of solution above 1 130“ C. 
— the eutectic point- -in the form of flat plates and finally 
when the excess is all out of solution and the eutectic 
prop<»rtion of 50 per et'nt. FcjC and 50 per cent, iron 
satiu:ate<l with carbon is reached the whole re.siduc solidifies 
at about 1130“ C. 

(^mmcrcial white irons, fnjc from phosphorus, contain- 
ing more than 4*3 jx'r cent, carbon, never contain plates 
of carbide bedded in the eutectic, for silicon is always 
present and this element induces the excess carbide 
to decoinjiose at, or near to, the eu(<‘cti<! point, into 
graphite and iron saturated with carbide, and the alloys, 
when cold, are grey or mottled. 

F . — All solid solutions of carbide in iron are called 
Austenite and contain the iron in the gamma allotrojiic 
state and are non -magnetic, but it is only the saturated 
or nearly .saturated alloys that (tan be ess'enlially retained 
in that condition by sudden quenching in ice-cold water 
from a lemjierature of about 1000“ more or Joss. 

Irm-cmbon-pliosphoms ternary alloys. 

In my on iron and phosiihorus (Journal of the Iron 
and Steel Institute. ]9fH), Vol. II, jwigc 87) ilie ternary 
eiit(H!tic of iron jihosphorus and carbon was first described 
as “a complex compound mixture of the binary euteetic 
iion and phosphorus, and thin plates of carbide of iron.” 
It was not fully described but it was suggested that it 
contained about 2 jst <?cnt. earboii. 

In 1876 I descnls'd an experinuuit in wliioli Cleveland 
iron was, when jsutly frozen, subjected to hydraulic 
pressure and a {lart of the last liquid jiortion was squeezed 
out of the mass. 1’he analysis of the metal u.stHl and the i 
liquid pressed out are given lielow : — 


Metal. 


•Substance 
pressed out. 


Iron fby difference) 

Cnrbon 

Manganese 

Silicon 

Sulphur 

Phosphorus 


per cent. 
90-27 
1-75 
0-29 
0-79 
0-06 
6-84 


Wlien allowance is made for the carbon equivalent to 
the silipon, which the latter replaces, in the proportion 
of about 1 carbon to 6 silicon (0-70 per eerit.«0'10 per 
cent, carbon) the total becomes 1*76 per cent.-f-0-16 per 


10000 


This corresponds most closely with the analyses of the 
ternary eutectic us determined later by W’iist and Goerens, 
which wore as follows, namely : — 


Iron 

('iirb(*n . . 
]*h(iHpli(inis 


WUsf,* Cloorens. 


I)cr cenf,. ! per cent. 
PI -00 I 91-15 

2-00 I 1-96 

rt-70 , r-HO 


It was .‘^howii in 1900 that in lernnrv alloys containing 
0-12 |ior cent, carbon and about 2 j)e*r cent, phosphorus 
the last }K)rtion to freeze contained both phosphorus 
and carl>on in a eutectic, and during cooling down after 
ooin]>lete solidification the carbon diffused out of this 
into the surrounding metal. Ft was further shown that 
in white pig iron the eut('ctic always contained throe 
const itnents while that in very grey irons, high in silicon, 
was always binary containing only two. Photo 2, 3, 4, 6. 

It was shown that phosphide of iron diffuses in iron 
and tends to become intimately mixed with it to form 
homogeneous solid solutions, and tliat the presence of 
carbon groatiy retards the diffusion and prevents it 
entirely if th(» quantify is groat. 

In the early days of the pjTometer, many of the records 
wore sometimes lower than the truth and the melting 
point of tho binary eutectic — about 910“ C.— given by 
Osmond and myself, is about 36“ C. below the truth. 

Tho very earoful and elaborate researches of Wiist on 
the ternary alloys are an imiwrtant addition to the pre- 
liminary work published eight years previously. The same 
may bo said of the work of Goerens and Gutowsky and 
ofhi^rs. 

Wiist was tho first to fully study and preimre tho 
ternary entoctio, the melting point of which he found to be 
about 945“ — a rc.sult confirmed by Goerens, Gutowsky 

and Car|)entcr. Ho proved that each 1 jjer cent, phos- 
phorus added to pig iron reduced tho initial melting 
point alxmt 27“ C. 

Gutow'sky eontirmod wliat I had previously shown 
that tho eut(!cti(! remaining in cold grey pig irons oon- 
t.aitiirig pho8ph»>ru«, is somediraes of a binary characte»r. 
His work is of high order of merit , and contains much 
valuable informatior as it shows tho gradual changes 
that occur during freezing and molting of phosphorettio 
pig iron. He says that the molting of grey pig iron begins 
with the fusion of the binary eutectic at about 980“ C., 
but that the molting point is lowered as the binary outectio 
(by absorption of iron carbide) passes into the ternary 
eutectic, melting at 944“ C. 

. A research pubh’shed by Goerens and Gutowsky, bearing 
indirectly on the ternary alloys, on the formation of 
graphite in pig iron when cooling is of the greatest imnoit- 
anco. They oonoJndo, confirming Wiist and otneis, 
including myself : — 

(а) That the formation of the graphite which remains 
in the solid iron occurs during the solidification process. 

(б) That it ocour«> only after the previous separation 
of tho eiiteotio oomentite, and that graphite in pig iron 
is a disintegration product. 

(c) That the graphite plates become coarser the slower 
their formation, and more copious the slower tho eutectic 
interval is traversed. 

TTiose oonoluaions practically coincide with the careful 
observations of practical metallurgists long bofoie the more 
refined methods of research were available. It had long 
been noticed that if the cooling of oast iron were aooelerated 
—as it is in making chilled rolls— the oarbtdes of iron first 
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to form romaiti undecomposocl in tho chillud outer layer, and 
that below the chill, where the cooling? is slower, graphite 
plates appear which increase in size? with the distance 
from tho chillcMl surface, and that the graphite plates 
are Hmallot in thin than in large ijastings — due to the less 
rapid cnollng in the former as compared with tho latter. ' 

Although the author’s remarks applied to nwi-phos- j 
phorettic iron, they equally apply t<» phoHphoi-etti< pig j 
ir<mH. It is for tliat roasoii thev are hero referred to. 

Phosphorus, like silicon, if a<lded to highly oarburotted 
white iron when molten containing about 4 |ier cent, 
carbon, causes tho iron to become grey on c</oling, due 
t<» the separation of graphite, indeed, if the quantity 
of phosphorus added is 16 [sir cent, (iraclically the whole 
of the carbon will be thrown out ol solution evi*ii when 
the metal is still liquid and will apjiear as graphite on the 
surface. 

By ealculation, the eon.stilulion of the ternary eufe<'tic 
is as follows, nanu'Iy : 


Per cent. 

Iron phosphide (free) 44 *H 

Jron free from phoMptiide 

('iirblde of iron 29*4 


100-0 


If, however, tho tliird eonstitiient contains iron saturated 
witli phosphorus it will have the following composition : — 


Iron phosphide (free) 41.5 

Iron saturated with pliosphide 29*1 

Parhide of Iron 29*4 


lOO-O 

Tt is tsiHsihle that the constitution of the eohl all<»y 
varies with the rate of cooling. 

I>ipreno‘ tn mivrostrurturf hHwmi iroti-rarhon, irov- 
phijftphoruit iml iron-nirhon pho»phorus rated kn. 

The iron-carlKMi and iron-pliosiihorus eutectics are very | 
similar so far as struct ure is concerned ; indeed t he j 
phos])hide-iron eutectu; previous to 1600 was mistukenlv ' 
called iron carbide. * I 

Solidilied under like eoridilions the honeyeornb cells are 
larger in the mm-earlHin eutecti<* than in ‘the other, hut 
by (HKiliug the iron-phosphorus eutectic very slowly 
and the other rapidly, thi* order ol size of cell can Ik* 
reversed. The ircm-earlKui eutectic, when <<)ld, con.sists 
of massive (!(‘mentite containing eells filled with jicarlite, 
whilst that of the iron-jiliosphonis eutectic e<ui(-ists of 
massive iihosidiide of iron (Fcj?) with similar e(‘lls, hut 
the e<‘ll subdanee consists of iron saturated with phosphide 
in solid solution. 

The main dilferejicc h'-tweeii pun* iron carbon eutectic 
and pure iron -phosphorus <'ut<*<-tic is that the former 
eontttiiiH |K)urlite and tlu* latter does not, but one can 
eomieive that on heating tlui iron-carbon eiit-oetic at just 
kdow Ar. 1-2 11 for a long time the carbide of iron {h\‘M) 
of tho pi*arlite cells will glolmlarise niul join the preformed 
massive cemontite, leaving )iure ferrite cells, but these 
will not blacken on trt*atment. with iwiid, while the olherM— 
iron-phosphorus colls— iilways do. * 

In the perfectly inire binary iron-phosphide eutectic, 
the ct*ll Kubstaiu'c is homogeneous Nolid solution, but 
sl^ht traces of earlwii yitild pearlite cells and therefore 
the presence of p«*arlite in the cell substwire is not a proof 
that it is the carbide euteetie. 

Phosphide of iron of the eutectic, on heating jK)lished 
sections to J25®(?. assumes a purple colour by the time 
the carbide has iH'oome a deep rod. It is by 'this mt^ans 
that one can ilistinguish the two sub dances when together 
in an alloy. The purple colour of the phosphide is different 
from the blue colour assumed by the carbide when heated 
past the red stage— being heliotrope in shade. With a 
little ex^jerieiior* one can judge by this aloUe whether a 
eutectic is that of phosphirle or carbide. 

The photos (3 and 2) show the structure of tho iron- 
carbide eutectic as it appears in white Swedish iron con- 
taining 4*3 i>er rent, (arbon, and of the iron -phosphide 


eutectic in very slowly cooled siliceous Clevelaiid pig iron. 
A ]jeeuliarity in the latter is that it differs in one material 
feature from the carbide eutectic: the elongated ceUs 
are frequently divided by a white band of solid phosphide 
never present in the other. This is clearly shown in the 
photograph No. I. 

The ternary eutccjtic, having carbide in plates embedded 
in what appt^ar.s to be the binary euk^ctic is only capable 
of b 'ing resolved by tho heat tinting process. Developed 
projierly the carbide has a red colour, the phosphide a 
]>urple colour, while the tint of the iron -phosphide solid 
solution or pearlite, if present, will be nearly white. 
In th“ photographs 4 and 5 the darkest portion represents 
tie* carbide, the half-tone the phosphide, and the white 
parts represent the third constituent. 

Part IJ. 

A Study ok .some ok the Iron-(*arbon- Phosphorus 
Alloys, 

Having given a brii*f accoimt of what, has Ix*^! previously 
]iiibliKh(‘d oil the ternary and other alloys, tho mon* recent 
1 n*Kettrehe< on soinc^ of the alloy.-i which may be, and are, 
i (‘ommonly met wdth, will now Ik* diK*UH.sed under the 
’ following headings, viz. : — 

Fird. -An alloy containing about 2 ]»er cenl . phosphorus 
and 012 per <!cnt. carbon, it.*^ constitution and the effect 
of earbiirlsing it by cementation. 

Serond. — Aji alloy <*outainmg 1*2 per cent. phos]>horus 
ami th<* influen<*,e of increa'-ing pTo]>ortions of carbon 
alloycil with it by fusion. 

j Third. -Alloys coniainlng about 0*3 jxr cent, carbon 
; ami 0*r> |M*r i*ent. phosphorus,' and a study of what occurs 
I during the solid ilieatioji of steels in gi'iioral. 

I Fourth. — ^'riie alloys r(>])resented by phosphorettie 
j pig III ‘tals, and a study of what occurs during frtH*zijig, 

! including u dchcription of tlic metal in the centn* of a 
I “ bear ’ foimd in the hearth of a blast furnace at the 
1 Skinningrnvc Iron Works. 

A'o. 1. An alloij containing about 2 per rent, phonphorun 
and 0*12 per cent, rnrlum. 

One of the most interesting alloys referred to in my iMkjxr 
on “ Iron and Phosphorus ” (Iron and iSteel Inst. IIHX)) 
ha I .'■im*e been a constant source of inti*rest, wonder, ami 
research. It was made* by melting puddled iron and 
phosjihoriis together in a eni<*ible and allowing the metal 
to cool down ill the furniiee. it contained : - 


Iren (by dllfereuce) 97.9 

Carbon 0*12 

Huiphiir !...!!.!!!!!! 0*02 

PhoKphoniH I. 9 Q 


Photographs 6 and 7 give the micro-structure of a portion 
of this alloy. 

As will be observt*d, t h(* structiir'* is t hat ol a plain ground 
in which is cmbeddt‘d irregular shajaal masses of the 
binary euteetie surrounded by a pcmiliar fringe of hair- 
like ]Mirtk*les. The question as to how the eutectic got 
into the positions shown, why it is surrounded by a fringe, 
what th(* fringe consists of, and what phenomena undenie 
this particular arrangement, have been carefully studied. 

Tn my original pa]>er I described the fringe as being 
|K*ai'lile, which was true as it contained laminai of carbide 
of iron and iron jilates in juxtaposition, Imt more recent 
research has proved tho presence of latninte of free iron 
phosphide. 

When the alloy wa.s slowly ix‘heated to above 1200'* C., 
and was then quenched in water, the eutectic areas were 
free from any fringe and had increased in volume; 
the whole of the carbide originally in the fringe 
together with the phosphide joined the pre-existing 
binary nucleus and contained iron, carbide of iron, 
and pho.sphide in a eutectic. Wc may assume that the 
alloy just at a point a little Ixdore the eutectic 'solidified 
was exactly of thLs ternary character without any fringe 
whatever. The fringe must therefore have been formed 
after complete solidification. 

On heat tinting the original metal, it was clearly soon 
that there were three differently coloured lamine in the 
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fringe and tliat the eutectic nucleus contained only traoee 
of oarbjdei and was therefore nearly pure binary enteotio. 
The phosp hide of this latter was oolourod blue and some 
of the lapn iyi p of the fringe were of the same blue tint 
and evidently consisted of iron phosphide. Between 
the blue la miyis a there were strips of a brownish red colour 
and oUmt atriw of a bright red. The latter were carbide 
of iron, and brownish red strips^ iron containing no 
carbon and probably little or no phosphorus. 

It must he remembered that the metal surrounding the 
phosjdtide eutectic ** pools ” iust before solidification, 
must have been fully saturated with phosphide of iron, 
and that being saturated the carbide could not enter 
this zone without displacing some of the phosphide. As 
will bo presently shown carbide of iron dnTes phosphide 
of iron out of liquid solution previous to and during 
solidification, but it is now evident that solid carbide 
is capable of driving out solid phosphide from solid 
solution. 

The eutectic solidified at about 945'’ C., but long after 
it froze the carbide was capable of diffusing into iron, 
whilst as the temperature fell the ]ihospbide itself would 
be held less strongly in solid solution and would t^'nd to 
separate in the free state, proof of which Avill bo given 
later. 

Knowing these facts, lei us follow exactly what most 
probably took place when tlu^ metnl slowly cooled. 

As soon as the ternary eutectic solidified, and the 
temperature fell, the iron of the surrounding metal would 
begin to weaken in its pow«'r to hold tht^ jihosphide in solid 
solution, and the carbide’s opportunity thu« dovclojied, 
it would take away the iron from the phosphide to form 
with it a solid solution of earbid<‘ of iron in iron or auste litc. 
At first the precipitated phosphide would lx* in the form of 
minute ultra- microscopic particles embedded in austenite, 
but these -due to surface tension- -would eoale‘sc!C into 
larger glubules at minute distances apart. Between them, 
at the boundary of the central eutectie, the carbide, fre»* 
to diffuse radially, would then attack the iron phosphide 
solid solution beyond the first layer and the |uirt clt*s of 
freed phosphide would naturally join themselves to tlu^ 
larger particles of previously separated phospliide. and 
in this way would be forct'd to lengthen radially. As the 
carbon continued to diffuse* outwards between the growing 
walls of solid phosphide the inevitable result would follow 
— the walls or laminte of phosphide would develop into 
long radial plates surromiding the eutectic, intc'rstratified 
with ri^ial l^ers of solid solution of iron and carbide 
(auattmite). 'Thoso layers would constitute jmssages 
along which the carbide could readily diffuse. Just as 
in the ordinary process of carhuih-ation by et*raentation, 
the greater amount of carbide is locate d near to the source 
of the carbon. 

As the tcmporalure fell the diffusion of the carbide I 
would become less active, and when tlio erith-al jK)int 
Ar. 1-2-3 was n*achod, or even before, it would stop 
e4)mpletely. Duriiig thc< passage through the point 
Ar . 1 -2-3, the carbide' and iron would then separate to form 
pearlite. 

On very slow eo<»li/ig through the following hundred 
degre(» Centigrade, liH) to (i(X), the carbide would globu- 
iariae, coalescing into larger masses concentrating towards 
the TOint whcie it had first entered. The colour photo- 
graphs (shown at the lecture) clearly show this con- 
centration and that the outer {wrtion of the fringe con- 
sists entirely of iron phosphide and iron free from carbide. 
The darker parts m photo No. 7 represent the carbide 
near to the eutectic nucleus. 

On heating to about 900® C., the carbide again passed 
into solid solution forming austenite, and on quenching 
the specimen, martensite and austenite replaced the iron 
plus carbide areas. (Photo 8.) On sWfy heating the 
alloy to 1200® C. — a temperature well above melting 
point of the eutectic—ann then quenching it, eutectiforous 
masses feee from any fringe remained-Ht condition we 
nwy assume that existed at the same temperature oh 
slowly cooling down the original molten alloy. (Photo 0. ) 

On heatipg another portion of the alloy rapidly, instead 
£ slowly, to about 1200® C., the terminations of the 
fringe, formed with a portion of the surrounding metal 
fusible i^obules of entcetie whioh were retained m situ 


by sudden quenching. The greater part of the firinge 
dote to the or^innl eutectic M evidenthr melted aho 
and must have nowed into the existing nucleus increasing 
its volume, for there is an absence of independent globules 
close to the eutectic. (Photos Nos. 10 and 11.) 

In order to determine the effect of carburising this alloy 
containing 2 per cent, phosphorus and 0*12 per oent. 
carbon, a piece of the highly orystallino metal was kindly 
cemented for me by Messrs. T. Sorby and Sons, and a 
careful examination was made of the carburised metal. 
To what was the under side of the metal when in the 
furnace adhered a solidified drop of metal evidently 
liquated from the mass. This was detached and examined ; 
it contained about 5 per cent, phosphorui and about 1*4 
per cent, carbon. It consisted of primary or 3 rsitallite 8 of 
pearlite surrounded with masses of the ternary eutectic. 
The structure is shown in photo 12. 

The cemented lump when broken up had the fractured 
Htirfaco illuHtratcd in photo 13. The central part was of 
the original eoarne crystalline structure and was a striking 
example of how pho.sphorus completely prevents the gamma 
change at about 11()0®C. and ooinoident recrysiallisation. 
Kadiating from this unaltered and, as was proved by 
analysis, imearburised portion, there were ooliimns of 
metal cased more or less completely with a brittle sub* 
stance. (Photos 13, 14, and 15.) Analysis and micro- 
HC(»pic examination proved that the brittle material was 
the binary eutectic, while in the centre of the columns 
there were globules of the ternary eutectic oocasionally 
enveloped by maasive carbide. 

The main volume of the columns consisted of pearlite 
containing little or no ph<»8phorus. The jimction betwetm 
the columns and the unaltered central )mrt oonsisled of a 
ph'xphidc-carbide-iron fringe of exactly the same character 
as th<‘ fringes round the eutectic particles in the original 
alloy, but as the result of the very slow cooling in the 
cMuenting furnacte, the components wore of much greater 
size and went further apart. Phof;(> 16. 

Analyds showed that the phosphor m diminished in the 
columnar portion of the metal with the distanoe from the 
centre, and with th(* increase of carlx)n, as is shown in the 
following analysis. 

I Carbon. | Phosphorui. 
i per oent. 

Centre of nucIeuM Traces 1*06 

1 Outside the nucleus, Ist layer . . 0'd9 per cent 1’52 

2 Below Ist layer O'03 ,, 1*80 

8 Below 2ud layer 1*20 ,, 1*06 

4 Below 3rd layer 1*31 „ 0*91 

There was very much more imprisoned cutootic near 
to the kernel than in the outside layer. 

On making laboratory trials by cementing the original 
metal in a crucible and quenching the cemented metal in 
cold water so as to arrest or prevent the changes that occur 
when cooling slowly, it was possible to under the micro- 
scope exactly how the oarbido on diffusing into the metal 
caused the phosphorus to leave it as a fusible eutectic. 

At the extreme point whore carbon had diffused, there 
w^ps no friime but a multitude of minute globules of the 
eutectic. Theie worff i nversely proportional to the distance 
from the carburising source, then fuially joined together to 
form continuous streams, radiating from the kernel or 
uncarburised portion. 

ITie streams terminated in what had been a liqjuid rich in 
carbon and phosphorus. It is evident that as the carbide 
diffused inwards at a temperature of about 1100® it 
expelled the iron phosphide, and this, with a portion of 
the carbide and the iron, liquefied in the form of dew-like 
drops, and these with time coalesced to form larger drom 
and eventually to make separate streams along whioh the 
liquid ran from the point of its genesis to the outside of the 
metal where it aooumulated as a fusible liquate. 

The presence of the ternary eutectic in the centre of the 
columns while only the binary mixture existed at the 
junctions is explained on the probable assumption that the 
internal eutectic being imprisoned got supeivdturated with 
eiirbon and^ in coolings it wae on^the eioess of dissolvied 




178 


STEAD~.TERNABY ALLOYS OF IRON. CARBON AND PHOSPHORUS. IM. £8. 1914. 


carbide that had time to diiTuKo outwardM, reMiMtaiice 
aiHo beir^ offered to it doing 80 by the carbide in the 
Nurrounding aiutenite. This view is support(‘d by the fact 
that many of the globules were surrounded by thick 
Jayers of oarbide. 

The original ternary eutectic btitween the columns as 
soon as it was formed flowed away and liquated out of the 
metal, and what remained would Isicomc solid and could 
not therefore become supersaturati^d with carbide. 

As soon as the tcmpiTulurc fell sufficiently the carbide 
diffused into the columns, leaving only the binary cuteclie 
behind, and apjwarcd in section in the form of spear-like 
projections of free carbide. Photo 17. 

The remarkable feature in tliis cemented metal i.s that 
the centre of the kernel, whore the original coarse erystallmi* 
structure [x^rsistod, was ijuite free from carbon altlioughit 
originally contained 012 por cent. ; that the eutectic of 
iron and phosphide with its fringes hud been concent rat <*d 
near the junction ; and that free pho.sphidc in iilates had 
apnoared. Photo 18. 

We must conclude that the carbon together with sonic 
of the iron and phosphorus had lK*coln(^ liquid and flowed 
outwards and that the flat plates of jiiiosphide — non 
oxistaiit in the original alloy — must have crystallised out 
of solid solution during cooling. 

The analyses of this fxumliar kernel and of the original 
metal are as follows : — 

(irigiiiai 


ull(t\. Kernel 


. per (iMif iH‘r cent. 

Phosphide in solid solution l(i-K tPOO 

.. In the free state l-,s (HM) 

froii carbide I-K \il 

Phosphorus MMi i.hc, 

Phosphide tfiat passed out of s(did 
wdiition .|..s 


The tolal pliosphorns in the Ki-nnl is a hi tic in cveess of 
that required to make with the iron a saturated solid solu- 
tion. Although one cannot he ciutain it appears to be 
probable that at some iindoterinined ti'nipcrature the 
whole of the phosphide was in solid solution an<l that in 
cooling the excess iirystallised out in tin' cleavages of the 
iron crystals in the form of imfsnfectly formed plates. 

The examination of the heat, tinted section proved that 
the metal immediately surrounding the plates eontaiiuHl , 
little or no phosphorus and that it gradually jneroased in \ 
that element with the distanee from them. J’hofo IKa, 
This observation loads to the second eonelusion, tliat aftei 
the excess of phosphide had erystallisi'd out by erystallic 
attraction it induced more Fe.P to leave tlio solid solution 
and join the preformed free phosphide. 

Whether a saturated solid solution of Fe,P in iron fiee 
from any excess of iron yihosjihide would pirt with 
phosphide under similar eonditions of heating and cooling 
remains to bo determined. 

The greater coarseness of the fringe of j)hos])lude-iion- 
earbide near to the fxiint at which the carlion had pene- 
trated from the external charcoal in the cementation 
furnace enabled one more perfectly to 8tud^\ it.s coiiiiki- 
sition and structure. The main "difference betweeri it 
and the fringes round the eutectic “ pools ” in the original 
less slowly cooled metal was in the carbide which had 
•f'to larger masses loa\ing the plates of phosphide 
and intervening iron practically free from any laminsB of 
oarbide. Photo 16. 

H the conjecture just advanced — that free phosphide 
onoe formed attracts phosphide from solid solution, one 
would expeot that the outer terminations of the phosphide 
fringe would have the same influence. After tM carbide 
had oeaoed to diffuse and precipitate free phosphide the 
ends of the phosphide plates would terminate in a saturated 
solid solution oi phosphide in iron and those quite inde- 
pendent of the influence of the carbide should attract 
phosphide from the solution. 

That suoh actually happened was proved by the micro 
eoope, for at some distance beyond tneir terminations the 
iron contained little or no phosphorus, and as the attraction 


must have been radial the phosphide would bo drawn 
from a large reservoir of phosphide in solution to the ends 
of the plates, and these would naturally be obliged to 
thicken and form thickened rims, or ends, exactly such 

as were found. 

I 

j (No. 2) — An alloy with 1*2 per cent, phosphorus and 0*12 
per cent, carbon. 

I From what has prcccd(*d it will be inferred that if 
I fusible cutixtic is formed by introducing carbon intd" 
phosphoru.s-iron alloy.s by cementation, the eutectic would 
i also lx* foriiK'd on carburising the same alloys by melting 
I curixiii w'lth them. That .such an inference is oorreot it is 
' now proposed to demonstrate*. 

i 'riu' alloy selected containing the 1*2 per t out. phosphorus 
and ()• 12 jxu* cent . carbon when rapidly cooled from the liquid 
! state coii.siHled of crystallites containing less phosphorus 
in the central |xirlinriH than at tlicir boundaries, while 
more or les.s ^•olnple^ely surrounding them wore thin and 
non-eoni imioiis strips of eutectic. When this alloy was 
; <‘oolcd very slowly through the solidifying range only 
very large trystallitcs n'lnnined, no eutectic was present, 
while the carbon was located in isolated patches of pcarlite. 
On lie iting polished swlions at 270® ('. those jxjarlite 
si'grcgat ions a.ssuined a lirown tint by the lime the sur- 
roiimling metal had Ixx’orne blue, proof that they contained 
less phosphorus than the jiarls that assumed a blue tint, 
Tt was with the olijcct of determining what amount of 
carbon in aiisti'inte would be completely antagonistic to 
association with phosphide of iron in solid solution that 
. the following trials were made. 

Mi.vtiircsof the alloy and carbon were melted in magnesia 
I cnicibk'K and the melts slowly cooled in the furnace in 
alxnit half an hour. The jirojxirtion of earlxm varied 
between (h2 pi'r c•ent. an<l 4'(l per cent. 

The photographs Nos. lit -IPa, 19b, 20- -20a, 21 and 22 
. suftieieiitly illustrate the iffeet of carbon in throwing out 
the ])lios]ihoruH, or mther in pri‘venting it from remaining 
' in solid solution. 

, The lirst example — sliown in Vhoto No. 19 — is that of 
I the original alloy in w'hieh no eutectic is present. The 
jiolished s])eeimen was healed until the surface appeared 
to be blue — show^ii while in the iiholograph. The pearlito 
areas, on (‘xaminatiou under thi* mi<‘ro.seope, apjxfared as 
brown patches and are the dark ]»arts in the photograph. 

In (be tirsi alloy mixture the carbon was 0*3 per cent., 
and its structure is clearly shown in the photos No. 19a — 
19b, which were taken from a polished specimen, “heat 
tinted ’’ to the degree when {x^arlite assumed a brown 
tint. 'J’he centra! portion of the crystallites consisted 
mairdy of pearlite in which were globular inclusions of the 
I'liteelie surrounded by phospho-fi‘rrite. The outer 
poriious adjoining the eutectic wire free from carbon, 
and were coloured .sky bliii*— an indication that they were 
ri<’h in pho.sjihide m solid solution. They correspond 
I withwdiat is called jihosjiho-fcrrite. Between the crystal- 
' lite.s, in irri'gular formation, the eutcctiQ wa^ located 
I eontaiiiiug (hat ]K)rlion of the free phosphide prevented 
: from remaining in solid solution by the dominating 
, inlluonei* of 0-3 |M‘r cent, carbon. 

I As the carbon is im-reased little by little the central 
, ureas of jx^arlito in the jiriraary crystallites increase in 
volume, w'hile the areas of phospho -ferrite boundaries 
decrease, and the eutectic increases until eventually, when 
about 1 ix*f cent, carbon is present, there is no longer any 
jdiospho-ferrite, and thi‘ alloy consists of pearlite orystal- 
liles enveloped by the ternary eutectic of iron carbide 
and phosphide*. 

Photos 20a --20b are those of an alloy etched with picric 
acid containing 1-2 per cent, carbon in which the rounded 
masses consist of p(*arlite and free carbide in (he form of 
plates. Those primary crystallites wore surrounded by a 
network of the eutectic. With a further quantity of 
tmrbon the volume of the eutectic does not appear to 
increase and the excess carbon appears in the form of 
thicker and thicker plates of carbide (Photo 21), and 
flnaljy when the carbon approaches 4 per cent, these 
carbide plates deeorapo.ce on cooling into gra^te and 
austenite, which is resolved into pearlite after passing the 
critical point Ar. 1-2-3 (Photo 22). 
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It in possible that if the rate of cooling of the alloys with 
0*5 pr cent, and less carbon were to be varied, there 
wouM bo variation in their constitution; consequently 
the results given must bo regarded as being thpe obtained 
when cooling down from the fluid to the solid and cold 
state in about half an hour. 

With the evidence available it is possible to follow out 
the changes which occur progressively when the alloys 
described pass from the liquid tf) the solid state. 

In the alloy containing 0-3 per cent, carbon, the first 
solid substance to fall out of solution could contain very 
little phosphorus and carlxm, the greater part of these 
elements at this stage would remain iii the liquid. As 
the temperature fell the ability of the p\ire solid orysf/jillitos 
to retaui carbon in solid solution would uicrcase and 
some of the carbon would pass from the liquid to the 
solid ; the remainder would be concentrated with the 
phosphorus in the liquid. 

Near to the |K)int of complete solidification t he remainuig 
liquid would continiu* to part with earlxm which would 
pass into the central jwrts of the primary crystallites. 
When the eutectie pro])ortions of iron-carlsmqdioKphorus 
in the still liquid jwirt approached 1000“ d. I he solid mdal 
surrounding the eutectic would Is* nearly saturated with 
phosphorus and would have Jitll<‘ solvcmt ])ow(‘r for carbide 
of iron. IiK'identally the concentration of the oarlxm in 
the primary solid prysfallit(‘s would force out of solid 
solution some of the phos]jhide initially eryslallised with 
the iron, and this would tlien appear in the form of 
globular of ternary cuteet je. 3’here is no other ex planatioii 
for the actual appciarance of these globub's in the 
crystallites. 

As the metal eofjh'd down the earbid<'s migrated inwards 
away from the solid lK>rder of the solid solution envelojs's 
of phosphorus and iron, leaving a lKird(‘r of ferrite con- 
taining little or no ]ihosphorus only slightly coloured by 
aqueous solution of pi<*rie aei<l -a reagent that readily 
colours dilute solutions of phospliorus in iron. 

The eute<!ti<! itself contained v(*iy litth* earlnde and 
must b(* rt'gardod mainly as binary in eliaiacter. 

When the carbon was increased t o 1 *2 }>or cent . f he cold 
alloy consisted of crystallites surrounded by m('s]i<‘h of 
the ternary eutectic. The <'rystallit.es tlKnuseJves must 
have contained too much earb(»n to enable them to hold 
any phosphorus at the time they fell out of solution. As 
they cooled, just as in th»' alloy eotitaining (Ml (M*r cent, 
carbon, their capacity to absorb carbon would iner<‘as<*, 
and some of that clement in the liquid M'ould pass into 
them making them more and mf)re resistant to the entrance 
of phosphorus. 

As a result probably all of the ]>hosphorus would be 
concentrated in the eutectic the very last ]>ortion tti freeze. 

Till- absence of globules in the ]iriniary irystallites in 
the higher carbon alloy justifies the conclusion that no 
phosphorus was inehj(l<*d in llu* crystallites that first fell 
out of solution. 

No. 3. Alloy roithnnlhfiO-l] per crnl. carbov rnid O-S per 
('eniphosphoruM,- Thi'- alloy was sjw'cially [irepan'il forme 
by Messrs. Wm. Shaw and Co., Ltd., Wellington (’ast 
Steel Foundry, Middlesbrough. To a sU'cI casting liharge 
in a ladle tiiere wen- added sticks of pure phosphorus. 
The metal was stirred to effect perfect incorjioration, 
and it was then cast into a 6 in. cubi' in a sand mould. 

This alloy, containing the same carbon and a little less 
than half the nliosphorus pro.sent in one of the allojrs 
described in tin* previous section, is useful in showing 
how the carbon may cause local concentration of 
phosphorus without the formation of any cuteet ie. The 
microstructurc was similar to that of the alloy containing 
1*2 per cent, phosphorus and 0*3 per cent, carbon, with 
this important difference that eutectic enveloi>os wertf 
quite al^nt. In freezing, pure crystallit^js first fell out 
of solution and the carbon passed teck to them from the 
portion last to freeze, leaving thick boundaries of ferrite 
quite free from carbon. In the centre of the ferrite 
envelopes is located the residue of what was the last 
portion to freeze, and, just before freezing, was a con- 
centrated Rjolution of phosphorus, carbon and iron, from 
which the carbon diffused as the alloy cooled. The two 
photographs, Nos. 23 and 24, one heat tinted and the 


other etched with picric /acid, clearly show the final 
structure. The ferrite immediately surrounding the 
oentral portions of pearlite contain little or no phosphorus, 
while the phospho-ferrito probably contains nearly l*n 
per cent., or even more. After re-hoating a piece 
of this alloy to 900° C., and cooling in the air, the carbon 
in the cold alloy was found to bo distributed evenly in 
patches, intermixed with ferrite, round the phospho- 
ferrite concentrations, into which the carbide was in- 
capable of diffusing at 900° C. (Photo 25). Atiother 
specimen, heated to 900° ajtid quenched in water after 
etching, is shown in Photo 2fi, which indicates that the 
carlwn has diffused only up to the border.^ of the phos- 
phorus rich coneeiitrations. 

The dark parts an^ martensite ; the white parts, phos- 
phorus ri(‘h eoneent rat ions. 

(In forging the siKcimen heated at 900° C. the phospho- 
ferrite, of eours<*, extended with the surrounding metal 
and ap|«eared in Je/iticular-shapt'd forms in a mass of 
metal containing probably alsmt 0-5 per cent, carbon 
(Photo 27). On healing this si)coimen to about 1300° C., 
in a ladle of blast furna<‘e slag eontauiing about 3 tons of 
slag, and allowing it to eooi de)wn with the slag, the 
strueMire whcii cold was (tomplet-ely reorganised (Photo 
28). 'I’here were patches of |)earlite equally distributed, 
and the whole of tht‘- ext(‘mal ferrite was quite homo- 
geneous and free from eoneentraticuis rich in pliosphorus 
The ex(!eedijigly slow cooling had admittt^d of the diffusion 
of the ph(»s])hide into the ferrite ])reviou.sly quite free 
from it. The lenticular-shaped phosphorus -rich ferrite 
Jiu(‘s suggest an explanation for the pnvsenee of streaks 
called “ gho.st lines,” so cf)mmon in steel forgings, which 
ur(‘ always the more pronouncicd in steel the higher the 
phosphorus and llu‘ larger the casting. Photo 29 is an 
example of a ‘‘ghost ' strt>ak in a large steel shaft. 
It repre.sents the rtNsidue j)f the last portion of the steel 
to freezti. ajitl ilt« free frf)m carlwn, which, although origm- 
ally prcs<*ut. had diffused out of it during the cooling of 
the steel. »Sometim(*s the segregations are so slightly 
(uiriehed with j)hosphorus that, the carbon during cooling 
has jiot time to diffuse^ out of them completelv, and not 
at all if the <*ooluig has been acc(‘]eratou. Pnotos 39 — 
31 illustrate these two eonditions. 

Photo No. 30 ix'presents a steel cooled in oil in which 
the carljon had insufficient time to diffiise out of the 
phosphorus rich portions. Heat tinting, however, and 
feeble etching ])r<»ved that ])hosphoru8-rich lines or plates 
were presfuit. 

ExjMirienee has shown that in commercial steels it Is only 
when less than 0-9 per cent , carlxjn is present that ferrite 
ghost luxes can Ix(; obtained, which, interpreted, means 
that even in .somewhat impure steels, when the steel is 
hot, the solution pressim' of the carbide in iron resists the 
rece}>lion of more c;arbide and no fc Tite can appear. 
The phosphorus, iievorthtdess, existj< in richer concentra- 
tion the higher is the carbon, and this phosphorus -rich 
]x)rti<)n more or less surrounds the crystals of purer metal, 
and, being very brittle, makes the whole mass fragile. 
This is th(* reason why a given amount of phosphorus is 
more dangerous in high than in low carbon steels, and 
why it Ls absolutely necessary to reduce the phosphorus 
in steel rails, &c., if the carbon is increased in order to 
ha\t* non brittle maU^rial. 

It will be noticed that in the jxalor oentral portions in 
the photograph, the pearlite patches are in half tone, 
while they are darker in the surrounding metal. It will 
also be noticed that surrounding the paler portion there 
is a concentration of carbon as is indicated by the greater 
proportion of pearlite. There can be no doubt twkt t^ 
phosphorus -rich portion at its freezing point was rioher 
in carbon as well as phosphorus than the average of the 
steel, and that, when cooling, the carbon began to diffuse 
out of it and was arrested before the exodus was complete, 
and that the excess carbon at the boundaries is a portion 
of what had migrated. 

Photo 31 represents a section of steel containing in the 
oentral part a portion slightly rioher in phosphorus in 
one part than the metal exterior to it. This was immarilv 
proved by heat tinting, and confirmed by etching with 
very dilute acid in alcohol, a reagent wmch with other 
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weak reagents, more vigorously attack pure than phog- 
phorbed steel so that the pearliie in the former is more 
rapidly developed than that in the latter. 

Thef.ffect of phoaphoruAonramng the criikal point Ar. 1-2-3. 

l^fesHor Arnold lias stated as the result of his irialK 
that when the amount of phosphorus is high in steel the 
critical point Ar. 1-2 3 is raised. 

J have confirmed this ropt^atedly and Professor Carptmter, 
experimenting on the same spe<!imenH» has confirmed my 
results. The steels contained 0-3 per cent, carbon, 
and 0*06 p:T cemt., 0*30 per (sent., and 0-/»0 per (sent, 
phosphorus respectively. 

The carbon and other constituents were constant, the 
phosphorus only bcung variable. 

Ar 


IH*|‘ cent 

Ptiimphorus (HW 

,, 0-.10 710 ' 

o-r»o 

Average rlsi* for nich (M IMios - 40 '' 

The effect of phosphorus in raising the Ac I -2-3 point 
can lie graphi(%diy shown by heating small burs of .soft 
steel, (containing an axial segregation of phosphorus, 
at oiM' end only in the manner (leserilK'd in my jiajKT 
on a simple imthod for determining critical {K>ints, and 
then quenching in water and afterwards |M)lis)iing and 
etching longitudinal sections. W<jrkmg in this way the 
critical division between the hardened and utilumhmisl 
fMirts of th(' ]ilu)sphorus-rich segregate Is always found to lx* 
highi'r than it is in the nu'tal surrounding the si^gregate. 
This is shown in jihoto 30. 

The slighh^st diffenmee in the phosphorus has its effect, 
and iw a const*quenee when steels eontniping about (tOr> 
(smt. or ev('ii less are t(>sted l»y fhe method referred to 
the slight, normal variation of yihosphorus in diffiTcnt 
parts inaki's the critical division line always mon* or l(‘.«s 
uneven. 

The practical signitieanee of this ix'diliarity of phos- 
phorus is great for it show.s that in reheating steels con- 
taining (b05 |K*r cent, or more phoKjihorus either in the 
cast or worki'd condition it is ne(;e.ssary to heat l.o a higher 
femixTature than that suggested by the equilibrium 
diagram of tlie iron earlxm s(*ri('s in ordei to break up the 
(Xiarse Htructure througlioiit the ma^s. 

All sri‘el castings ('ontain erysfals more or less sur- 
rounded by f(!rrite envelojx’s riolier in iihosphorus than is 
present in their central portions. 

It will Ix^ obvious that, if th<’ tempTature of heal iniai- 
mont has to Ix^ raised higluT tliau is necessary to refine 
the purer p.vrt of tlu* st<>el.^ in order to also n*finc the 
phosphorettic parts, the former will b; coarser in structure 
than the latter, j.r., if fhe lempnature has Insm com*ct 
for thebniaking up of the slnieture of the phosphorottie 
pirtions. 

No. 4 . — CommncUtl Urmnj alloys suck as pig irons. 

Pig irons of commeree can scarcely Ix^ called ternary 
alloys, as ajiari from the small amount of sulphur and 
mangamme jinsejit they invariafily contain silicon and 
should thendore in coireet ti'rms lx* called quaternary. 
As, however, they do contain the three elements, iron, 
carbon and phosphonis, and ar<* of such practical 
interest they an* referred lo hen*. 

Although much has Ikh'ii written about the metallography 
of pig irons, there is still much to learn. 

The equilibrium diagram of the iron-carbon series of 
alloys teaches much, but when phosphorus and .silicon arc 
prewmt it must Ix' altered malerially. 

A portion of the original diagram of (’larponter and 
Keeling is here introducted, which indicates that the first 
portions to freeze of any of the carbon-iron steels contain 
less carbon than the last portions that solidify. 

From what has been stated in previous sections it may 
be tentatively assumed that in metal containing anything 
like 3*6 per cent, carbon it is impossible for anyfmosphoms 
to cryatallise out with the primary crystallites because 
they would contain more than 1 per cent, carbon. 


It is not at all proved what j)art the silicon plays when 
pig iron solidifies, but from the work that hM been 
done it is certain that it behaves in a similar way to 
carbon and tt‘nds to prevent phosphorus from remaining 
in solid solution. It is known that some silicon crystallises 
with the firxt portions to freeze in the octahedral crystal- 
ilt(‘s always pres(‘nt in commercial foundry irons. 

Pf R CENT CARaON 
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When the silicon is high then* is some evidence to show 
that a portion only so crystallises and the balance forms 
(*arlK)-silicide,H whitdx decompose r(*adily almost as soon 
as formcxl during the solidification ixjriod. 

'riu» role played by silicon, however, cannot be con- 
sidered at length in this paix‘r. It is sufficient to note 
that wluither the silicon is 0*0 jkt cent, or 6 per cent, 
in grey pig iroji the })hos])horus (*utectic segregations are 
invariably in the same position with relation to the graphite 
plates, always at a distance from them. 

The photo 32a shows tlie typical structun^ of all grey 
pig irons that contain much jihosphorus. The white 
jiortions repre.s(mt the eutectic; the black stripes the 
graphite plates ; while the half tone intermediate spaces 
may be (‘iiher p(‘arlite or carbon le.ss ferrite. These spaces 
or areas between the graphites and the eutectic have great 
sigiiifieanoe, and tlteix* can be little doubt they represent 
a deeomjKisition product of what at an early stage of the 
solidification were either carbide or siiico-carbide plates 
which w(»re solid before they decomposed. 

By calculaf.ion it is found that the relative specific 
gravity and volumes of iron carbide and its decom- 
|X)sition products an* as follows ; — 


Carbide of iron 

.... Sp ( 

tr. 7*00 

Iniu 

7-8ri 

Pearlite 


7-MO 

(ira|i)iite ,, 

Drrotnpfisifiott product by rolumr. 

2-2S 


Fh,0 100 voIh. 

In'n 1 

1 - 1 

90-S 

Crauhite 

10*8 1 

22-7 

Carbide of Iron 



I’rnrllte 

01*8 

111*6 

11.1-0 

- - - - 





The volume by decomposition, partially to graphite and 
}iearlite, and totally into graphite and iron, is greater 
by 11*6 jior cent, and 13 per cent, respectively, and the 
volume ratio of graphite to iron, and graphite to pearlite, 
are as 1 to 4*0 and 4*6 respectively. 

It is clear then that if solid carbide is first formed 
and completely decomposes afterwards there should be 
for each 1 volume of the graphite plates about 4 volumes 
of iron, which should be found on one side or the other or 
divided on each side of the graphite. This cpnoeption 
being correct it sufllciontly accoimts for the phospoide* 
ftec sttifls on t»ach side of tne graphite plates. 
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in order to have a better idea of how the ternary eutectic 
ix imprisoned originally during the cooling process, refer- 
ence to the structure of white phosphorettic Cleveland 
iron must be made, for according to the hypothesis 
advanced all grey iron before it becomes grey must be 
very similar to white iron. This is shown in photo 32. 
The globular dark portions represent the primary crystal- 
lites ; the white smooth parts the carbide plates that 
crystallised later; and the mixed structure — white and 
dark — the ternary eutectic which was imprisoned between 
the other constituents and the last to freeze. Imagine 
just such a structun* as this in the cooling of grey iron 
before the carbide commtmcod to decompose. If a thick 
line in ink one -fifth of the diameter of the carbide plates 
is drawn through their centres, one then obtains some 
idea of the sjiaoes that will bo left between the phosphorus 
eutectic and the graphite. 

In order to enable one, to follow the progressive steps 
t hat follow one another when grey pig iron passes from the 
liquid state, diagrammatic sketches are given in photo 
33a, b, c, the first showing the primary crystallites ; the 
second, the same after the carbide plates have formed ; 
and the third, after the plates have decomposed into 
gr^hite and iron. 

The evidence seems strong enough to disp<ise of the 
theory held by some, that the graphiti- falls directly i 
a< such from solution, for if it did it would b(' found in 
lM>Hitioiis having no relation to the positions taken by ibc 
plu)sphuh5 cut(‘etic. 

Protessor dariKuiter some years ago took for me the 
cooling curv(*s of two phosphorettio Cleveland irons, one 
while and the oth<T very grey and rich in silicon. The 
analyst's are as follows ; - - 


I White. , (irey. 


(''ombiiied 

per cent. 

2-ttS 

per <‘cnt. 
Trace 

tiiraphlU' 

'J'nuTS 


Mniigaticso 

i)-29 

0*d7« 

Siliwiii 

1-80 

4-321 

Sulphur 

1 0-27 

0-025 

Phosphorus 

1*(52 

1-0(10 


The character of phosphtAettic grey foundry iron as 
compared with similar irons free from phosphorus at 
temperatures a little above the point when the eutectic 
solidifies at 945° must bo profoundly different, for in the 
former the metal will be more or less plastic containing 
as it does in Cleveland iron about 20 per cent, of fluid, 
whereas in the latter the whole mass must be quite rigid. 
It is on this account one explains why the total apparent 
contraction on cooling tlu% long bars of phosphorettio 
I iron in Professor Turner’s trials was so much less than 
that of similar bars of nun-phosphoreltic iron. 

The phosphorettic bars being plastic at a time when 
the others were quite rigid the friction on the sides of the 
former by lh(^ sand of the mould would check the 
longitudinal contraction in the early stages of cooling 
i above 946° C. 

j Thti final and true contraction assuming that the same 
I amount of ^aphib^ is formed in each case should be 
equal, but distributed over a kmger range in the case of 
the phosphorettic metal than in the metal free from 
phosphorus. 

On a “ bear ” from the hearth of a blast furnace tU 
Skinningrovc Iron Works. 

It has i>rcviously been stated that the primary fii -tree 
crystallites which form in pig iron and in alloys rich in 
, carbon and phosphormi must bo free? from phosphorus. 

On subjecting phrtialiy solidified cast-iron to pressure 
j it is possible to express some of the more fusible |K>rt-ions, 
j but no one has over succeeded ui squeezing out practically 
I all the phosphorus ternary eutectic so as to leave only the 
1 primary crystallites Ix^hind. Fortimatoly, however, Nature 
I has actually done this for us in the hearth of a blast lumace. 

The furnace referred to is one of several furnaces owned 
by the Skinningrovo Iron C>>., Ltd., Carlin How, Yorkshire, 

! and the metal was a portion of a huge mass which had 
I solidified in tlu) hearth. 

, Mr. T. C. Hutchinson, the managing director, having 
supplied me with a specimen and its analysis, I made 
! a careful examination of it with the results that follow ; — 
I The Kiiecimen liandod to me consisted of a series of 
' columnar masses of iron 3 to 4 inches in length. These 
I wi^ro sejiarated at intervals by porosities and by oxide 


The (jooling curves show a long and pronounced arrest 
at alsnit 035" to 945° C., fh,‘ solidifying range of the 
ternary eiiteidie. When slowly eoidod tlio outectie in the 
white iron was ternary, and in the grey iron binary. 
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The decomjwsition of the preformed carbide or double f 
carbide and silicide of iion in very grey iron, left one of the | 
])roduct6 — iron — open to receive carbide from the eutectic, I 
the Fe,C therefore diffused out of it and was decom- ! 

graphite and iron at a temperature below 

945 C. 

This passage of the carbide and its subsequent decom- 
position accounts for the expansion that occurs on cooling 
^ry grey phosphorettic metal at about 900° C. as 
determined by Professor Turner, an expansion not 
observable when phosphorus is absent. ' 


Iron 

CoiiibiueU uarlMiii 

Ciraphito 

Manganese 

HUioen 

Sulphur 

PhcMphurua 

Oxygen, etc 


Stead. 

^ Skiuiiingruve. 

i iier cen( . 

per (»iit. 

1 03-400 


i 0*562 

0*480 

1-040 

1*050 

0-173 


1-166 

1*410 

0-103 

(S082 

0-155 

0*090 

2-801 


100*000 

1 


Kpeelllc gravity 7*14 

Phospliorus squeezed out about 90 per cent. 

The metal represented such interesting features that 
by the courtesy of Mr. Hutchinson, J visited the works 
and examined ixfrtions of the bear ” which had been 
blasted out of the hearth. There were about 600 tons 
of broken up pieces. From information kindly given mts 
it appeared that the lining at the top of the furnace fell 
I m when the furnace was being blown out more than ten 
; years ago, and the blast was turned off while the furnace 
! shaft still contained unbumt coke and other material. 
The whole mass, including the liquid metal below the 
hearth level, was then allowed to cool naturally. 
When blasting out this “ bt^ar ” the workmen came upon 
a quantitv of metal exactly in the centre of the mass 
exceedingly tough and difficult to break. When broken 
up it presented the appearance of a columnar basaltic 
formation with vertical columns one -eighth inch to one- 
i quarter inch in diameter and above a foot in length. 
Photos 34 and 34a, On analysis it was found to be 
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npMgr 0 am 'I vom viiMplioiitty and m nothing but phoi* 
ptoote flg lm Aid bMA made in the foniaoe daring 
ita R awriifjbed emy^ 

On eiamw ali on of the pieoee of metal 1 notioed the 
oohmumr anangemeiit of the iron i^errod to and 
immacUaheiy anmianding thu, metal which was ooanely 
Ipafhitio la dharaotar and quite different from the portion 
in Om eentre. Hiiii on fra^nring I found had a eowtose 
appeataace; other luecee were found which resembled in 
traotare tibe tmmaiy eutectic, and others which had pro* 
tended into the ground outeide the hearth. The fracture 
of the latter at the outer extremity irae white and granular 
and Evidently contained very uttle carbon. M the^e 
•peoimene were carefully examined. The reeults of 
examination are given below, vie. 

ftrel.— The central baealtio mass with oolunme at least 
three feet in length contained little phosphorus. The 
oolumns were coated with magnetic oxide ana free carbon. 

Steond^'^Uhe iron oolumns were deoarburised at their 
boomkries where oxide of iron existed. 

Third , — ^The ferrite ^uxtap^d to the oxide was radial 
in structure — a condition which proved that decarburisa* 
tion had occurred at temperatures between 700 and 900® C. 
Photo 36. 


Fourih . — The little masses outside the eoluinns, found 
in portions of the lumps, had a fracture corresponding 
to that of the ternaiy cut^tic, and was proved to consist 
of that fubatanoe. Photo 6. 

Fifth , — ^The columns in the metal from the second ring 
contained 1*8 per cent, phosphorus, and wore divided 
by more or less vortical plates of graphite and had a 
•ohistoee appearance. 

— ^The tongue-like piece of metal which had 
penetrated into the ground outside the hearth contained 
<mly 1*7 per cent, carbon and consisted of grains of pearlite 
surrounoM by the ternary outeotio. The partial 
deoarburisation had evidently been effected by moisture 
and steam from the damp soil; mor(;ovcr<tbe iron it>elf 
bad been oxidised, for a thick layer of oxi^e had formed 
which adhered to the surface. 

With the evidence available beforo us, it is |[)ossiblo to 
trace what had occurred after tlio stoppage of the furnace. 
The hu» mass of liquid iron, considerably over 600 tons, 
had oooied with extreme slowness, being tuidcr the groimd 
level and ooveied with a mass of hot material. Ti^ 
outer portioiM would, of course, solidify first and the 
enormous solid cylinder of metal so formed in cooling 
must have oontraoted and oomprossed the fluid inside, 
and as long as the latter was quite fluid the central 
mass would rise vertically, but in course of time it would 
begin to freeie and the first purer ciystallites of the fir- 
tree tjroe would separate from the liquid and eventually 
the v^le central column would become a mixture of 
pure solid interlacing crystals with the liquid ternary 
eutectio between their branches. 


Whm this stage was reached and the surrounding 
solid ring continued to contract round the pasty mass, 
only one thing could happen, the same as what occurred 
when I sq^aed nearly solid Cleveland iron, the eutectic 
was forced to pass away from the solid oryitallites, and 
in doing so was obliged to pass upwards and make a series 
of parallel vertical passages along which to flow. The 
solid orystalliteB were thus pressed together into seffid 
vwticai oohimns, while along the junctions continuous 
streams of the euteotio would flow upwards and oseape 
intb the upper layers. After the inside of the columns 
had been OMd from liquid the continued pressure would 
flna^ squeeee out practically all the phwphorus rich 
Ik^ stiu existing between the junotions of oolumns. 
At this point, wl^n no more liq^d could be eiroressed, 
the li'boie {^tio highly heated mass — ^probably at a 
temperatuie of 1000® C.--would itself have to elongate 
gplMidb, and it was at this stage the columns must have 
been eUding one against another along the original junotions 
where tlwOM of ^ mother liquor lemainea mechanically 
kefliliioniBd^ Ineidenially, the cylinder of grey metal 
lidm «dM»ped the columnar central mass and which 
* "" ^ltoed moat of the phosphorus originally present, 
I Abie tolTMiy compress the solid mass msi^ of it 
' Itieif turioanded by a greater maw which was 
1 On % must have vertloally ^ongated, and la 


doing this it separated into a series of veriM oolimms, 
thesee graphite plates forming gliding phmM at ^lelr 
junotions. 

As cooling was continued and the outer mass ceased to 
contract or to contract slowly, the central portion bdnr 
the last to cool must at one stage have exerted tenskmal 
pt^ on the metal surrounding it, but not being able to 
pull it inwards it partially separated along the original 
pianos of flow, into loosel/ attached ver^l columns, 
leaving porous passages between them. The material in 
the furnace above the hearth when still warm and exposed 
to rain which was free to fall upon it, evaporated the 
water as it percolated downwards, and this would 
pass into the central mass along the contraction 
passages, not only oxidising the surfaces of the oolumns 
but actually decarburising the iron. It is difficult to offer 
any other explanation to account for the oxide of iron 
which more or less oomplotely. covered the surface of the 
oolumns themselves. How long 600 tons of metal took 
to cool down none can tell, it would probably be more 
than three months. 

Mr. Hutchinson has expressed his willingness to supply 
colleges and museums and other institutions Vfith 
speciimons of the central portions of the “ bear,” a courtesy 
which should bo taken advantage of by all who are 
intc'rested in the constitution of foundry irons. 


Summary. 

1. ’J’hc constitution of the alloys of iron and phosphorus 
have been described in chemical terms. The more im- 
portant of these aro the binary euteotio containing 4*18 
l)er c(*nt. phosphide of iron in solid solution in iron and 
614 p<‘r cent, free phospliido of iron, and the solid solutions 
of iron and phosphide of iron saturated, when 10*8 per cent, 
of the latter and 86*2 per cent, of the former are associated. 
'J'hese solid solutions mcrease in hardness with the increase 
of dissolved phosphide of iron. Each ()*01 per cent, 
phosphorus added to pure iron increases the hardness by 
about 1*3 Brinell degrees. 

The rosist^moo to corrosion appears to be proportional 
to the phosphide in solid solution, but more work is required 
in this spt'citio direction. 

2. The eutootie of iron and carbon contains about 60 
pt^r cent, free carbide of iron and 60 per cent, iron saturated 
with carbide of iron at ]130®C. Some of the carbide 
crystallises out of the solid solution in cooling and at about 
700° (a the eutectic contains 69 per cent, free carbide 
of iron and 41 per cent, iron saturated with carbide. 

3. On subjecting phosphorettic iron to great pressure 
when it is in nearly a solid condition, practioaUy pure 
ternary eutectic of iron-carbon -phosphorus is expressed 
which has the composition of iron 91*19 per cent., carbon 
1*92 |)er coni., phosphorus 6*89 per cent. Ihis eutectic 
solidifies at al^ut 946° 0. and the arrest found by Car- 
penter when (wling both grey and white phosphorettic 
iron at 046° C. is that due to the solidification of the outeotio 
which is the last portion to freeze in pig irons oontaining 
phosphorus. The analysis of the ternary eutectic, ex- 
pressed constitutionally, is : — 

Per cent. 

Free iron phosphide 41*6 

Iron saturated with phosphide 29*1 

Iron carbide 224 

4. The ternary eutectic in very grey iron decompotea 
on cooling into the binary euteotio and pearlite or iron. 

6. In Part II. a few of the triple alloys are desorfhed, 
and the changes which occur during solidiflcatioA, reheating 
and slow cooling. When the phmphorus is h^-— almut 
2 per cent.— and the carbon low, the first crystallites to 
grow are free from carbon. The carbon and some of the 
phosphorus and iron form a euteotio tridoh is found in ^ 
cold alloy between the branches of the primary otyutallitee 
and surrounding the crystals. On slow cooling, the 
diffuses out of the eutectic and forms a pearlite frtpi pt 
the euteotio, but in diffusing into the sunxnmdiiig solid 
solution of phosphorus and iron, the carbide throws some 
of the pbospbide out of the solid and thb appeats as flhe 
lamiiuB in juxtaposition to the pearlite eari^ A fririgs 
is thus formed consisting of three oonstitsumts fron*^ 
carbide— phosphide. 






118^. it tUsplMei tbB p3ioiphid6,«iidft fmifali 
MMlIe li lofmed whieh liqimtM «ntiiiNy out of tho m«tikl 
^. tm ^«stouttlukton^hAHof theorigiiuklpiiosphoi^ 
leiMiliiBkilieovteikyen. 

^ On melting nn i^y containing 1*2 per cent, phoe- 
pmns and 0*12 per cent, carbon and cooling rapidly, 
enteotio envelopeB surround the csryBtals in the cold alk^, 
but if cooled jdowly the dtoephonis diffuses into the 
CMtre ^ the primary crystallites and no eutectic is visible, 
thecarbon r em a inin g as pearUte in patches. 

On gradually increasing the oai^n, more and more 
eutectic is lowd in the cold alloy and when about 1 per 
emit, o^bon is present practically the whole of the phos* 
phm^ is concentrated m the eut^ic envelopes. 

On fmrther increasing the carbon the excess appears as 
plates at tree carbide cutting through the body of the 
prinwjy crystallites and when 4 per cent, is present 
grymte appears in the cold alloy, which is grey in fracture. 

7. When an alloy ^th only 0’6 per cent, phosphorus and 
0*3 per cent, carbon is melt^, on slow cooling the greater 
a^unt of phosphide is found entirely in solid solution in 
nch segregations surrounding the primary crystallites, but 
they are quite free from carbon. On forging, these eon- 
oontrations are drawn out into lenticular shaped bodies i 
yd ye free from carbon. They resemble the “ghost 
lines in large forgmgs, which it is shown have their origin 
m segrogyions of phosphorfis. If steel must be free from 
these, it is necessary to have as little phosphorus in the 
steel as possible. 

8. Mie order of crystallisation, when white and grey 
phosphoretted pig-irons solidify and cool down, h^ been 
traced, and it has been shown that the fir-treo tyiie of 
crygyilites are tlw first to form ; following this the carbide 
or the silicooarbide of iron crystallises, while the ternary 
eutectic of iron-carbon-phospborus is imprisoned ia the 
spaces between the pre-formed solid crystallites, and is the 
last to solidify at 946® C. 

In ^ white iron the carbide or silicooarbide crystals 
mmain as such in the cold alloy. In grey irons, however, 
tto carbides decompose into graphite and auitenite 
almost immediately they have become solid. When cold 
m the case when the carbides are completely decomposed 
the decomposition product consists of about one-fifth 
of naphite and four-fifths of iron by volume and the iron 
is almost always depasited on each side of the graphite 
/ broad bands of phosphorus -free material on 
eyh side of the graphite plates in grey pig-iron arc a proof 
that the carbides crystallise and are solid and afterwards 
are wymposed and not, as some have suggested, that the 
graphite simply falls out of liquid solution, for, if this 
were so, the graphite plates would be hotorogonoouslv 
arranged and not in the positions they are found 
BuiTOWided by phosphorus -free layers of pearlite or ferrite. 

9. M mtoresting mass of metal found in the hearth 

a blast furnace at Skixmingrove has been described, 
wnich, owiuj; to the enormous amount of ciroun^erential 
solidifying, had practically 
the whi^ of the ternary eutectic squeezed out of it, leaving 
the wld ^tal arranged in columnar form resembling 
the battle formation of the Giant’s Causeway and 
nearly free from phosphorus. 

t “oknowledgB the valuable oo-opera- 

J. L. Potto and hi. steel melter— Mr. Duckin- 
“d 0>-. LM- Sheffield , 
KiS’w Sheffield j 

“ICo., Ltd., Hiddhshrough ; Mewn. 

* Sheffield ; Messrs. Bolckow Vaughan 
**^'*<**®**>«>ugh, and Mx. F. Outhwaite.^ir 
Mr. T. G Hutohhuon, ol 
the SlmningTovB In>n Co., Ltd., CarUn How 


tellwood, and T. B. Towim, 

Affutbix I. 

Aifedies. 

if * uaixture oi two or more oon- 

solidify at a fixed point, a p^t 

Wing ^to 


A eotvetijEenhtt alloy is alnixtikre al iwa or whimi 
2^.matak which m 
may op may not 

Bneihg solidifioatmn, when not in aa^ 

exoere of one or the other ol theanlwtaaoee£itttvi^ti2w 

hrtt liquid, neemUea n 

^ *ometlmea called a **a^dified 

fk- together hav^ 

Salt, jSch solidifies at 800® C. and water froeainir at 
0 C., w^n huxed together in the proportion of 28 ner 
froow minus 22®^., 
eutecL^* ^ mixtures are 

The fusible alloys consisting of mixtures of two or 
more metals are essentiaUy eutectics. 

Eutectics are not definite chemical compounds. On 
solidification they jMuaUy sjplit up into their^tituenS 
and are fo^d m the solid binary alloys as honeycombed 

wMtTtiL^ts^ independent portions of three 

In i^y cases the mixtures on freezing do not semrate 
The iron phos^e 

eutectic an e»mple, for a portion of the 
is retamod jn sohd solution in the iron and it is Sis 
^parates at 1000 C. along with and at the same time as 
the iron phosphide. 

^olid «)lttlip».--Glaas and obsidian are types of non- 
crystalhne solid solutions ; they contain severe] substanoes 
homogeneously solidified together. On heating them, 
however, to certain temperatures some of the Stances 
crystallise out and they become opaque and then are no 
longer simple solid solutions. 

Many sutotanoes crystallise together into homogeneous 
crystals, and only one substanoe can be detect^ under 
the highest power of the miorosoope ; they have all the 
properties of simple crystals as indioated by oryetallme 
cleavage, crystalline orientation and oryetalline habH 
Jor imtmee, iron crystallises in the cubic syetem, and in 
fiwzmg assumes the form of octahedral crystallites and 
the complete crystals cleave readily in three dictions 
at nght angles corresponding to the oleavages of the cube. 
Iron alloyed with traces up to about 10-9 per cent. phos. 
phide of crwtallises in exactly the same way, andtSe 
crystals have the same cubic cleavagre as pure iron j the 
two subaUnoes are in solid solution. Oh heating the 
homogeneous alloys of iron and phosphide under oertidn 
temperature conditions a portion of t^ jdiosphide separates 
from solid solution and appears as fil-formed pbto b 
the cleavage planes of the crystals. 

Tlw conception of solid solution, however, cannot be 
considered as beyond doubt excepting in the oases where 
they are non-crystalline. Some authorities hold the view 
that what are ^bd solutions are m^nns ^TTitstHniri 
toget^r in chemical molecular groupings. l 7 iitU,howover 4 
chemical oombinatums are preved Hie solntkm theory 
may be tentatively accepted* ^ 

Affbitdix II. 

ifettod far the pkaephUe of iron frm 

In 1^ 1 described a crude method £cr amnoxbret^ 
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scid, 1*20 sp. gr. Many i^^mdreate rer“*‘- — ^ 
but AO claim for acenrec^ %as posdbls. 
the select has 1^ to the conolit^ • 
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ISUi^t itnjrtnit and wae one's eonolosiQiu on tnot 
«li^09i i^ eiid^ ojbtoined by syetematic experinfiat, 
m hm hotm deooribed in tbie i^por. 
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EXTRACTION APPARATUS, SPECULLY DESIGNED 
FOR SOLVENTS OF HIGH SPECIFIC GRAVITY. 

BY ]>lt. C. BUDDE. 

When a couple of years ago I had to make a large 
number of e^ractions of wax from some vegetable sub- 
stances I failed to find an apparatus specially suited 
for my purpose, in spite of the large numl^r of such 
apparatus already in existence. * 

As a solvent I had to use chloroform or carbon te^a- 
chlorido, as these were apparently the only soiventa 
m which the wax in question was completely solubl^ 
and that only at the boiling point of the solvent. 

The point I wish to draw special attention to is this : 
When an ordinary fat or wax is dissolved in one of these 
heavy solvents, then the solution has a lower speoifio 
gravity than the pure solvent itself— in contradistinction 
to what occurs when other or benzine or any other solvent 
of low specific gravity is used. The obvious consequence 
IS ttot in my case the solution had a tendency to rise 
to the surface, and should be removed from thsfe, whiM 
fresh solvent should be supplied from the bottom, if 
speedy and efficient extraction should bo attainecl 
It seemed to me that previous designers of extraction 
apparatus had had no occasion to consider the importance 
of this fact, so I constructed the apparatus stown in 
the drawing with this point m view and also keenma in 
mmd that the extraction should be perform^ all the 
time at the boiling point of the solvent 
The ^wing hardly needs any expUnathm. The 
nmtenal to be extracted is placed in the extractor, E, 
either loose (with a plug of cotton wool on top to 
prevent small particles from getting down in the 
or a thin^le or otherwise, acoordhig to the natnn of 
substance. The vapours of the sedvoBt the pass outside 
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5 ^. la a Soxhlet it hod a 
tejaea^ to fen^ bctod edim the eol- 
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^ter, and on then cooling it wm fairly 
^aay to take out qnantitativety the hard 
^ke of wax floating on the surface of 

dry it and weigh it. , 

It is obvious that the length of the side tube,S, should 
jmt the pwpose in view, if more than one volatile liquid 
^involved m the proo^. Suoposmg, for instance, that 
iililf 11 •peoiflo gravity of the solvent 

side tube be less than 1*6 
times that of the extractor, the con^nsed water coming 
•QO^ from the condenser will overflow from the side tube 
<«t«r the extractor, while if the height of the 
Jjoe tubs ^^re than 1*6 times that ^ the extractor, 
y**®f Its way through the sohent and 

fron the extractor. 

apparatus may be found useful for other 
mentioned. I have been able 
to w it with advantage for the extraction of liquids 
•mh as aqumus solutions or emulsions with solvents 
^lowr spedfio gravity such m ether. It goes without 
that ^•nfb omM the side tube, 8 , must he high 

1..^^ ^ its way through^^ 

iiwer into the extractor. 
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The pipette reading mves the cubic centimetres of oxygen 
per litre. Theoretically 1 o.c. ferrous sulphate of above 
strength does not equal 1 c.c. oxygen per litre working 
on 60 0,0. of sample (0*26 per cent. FeS 04 is theoretical 
etrength) but unoer the conditions stated I have found 
that the above strength gives correct results. 

Each experimenter should standardise his ferrous sul- 
phate against water of known oxygon content, say distilled 
water s^kon with air until saturated, taking the tem- 
perature and referring to Rosooe and Lunt’s table (Sutton’s 
Volumetric Analysis, page 260) for the amount of dis- 
solved oxygen present. 

In the following table are given some results by this 
(the hold) mothotj, compared with results obtained by 
the Winkler method : — 



1 Winkler. 

Field meUwd. 


! r.c. 

o.e. 

Leeds supply 

1 jjt 

j 80 

River Aire 

1 7^) 

7*5 

River Aire 

i 4-9 

.'•r2 

Effluent 

2-0 

2-.'i 


Normal, 2-norraal, and 3-normal solutions of sodium 
chloride contain, according to Winkler (this J., 1911, 
382 and 644) at 10® C., 4-7 c.c., 3*4 c.c., and 2-4 c.c. of 
oxygon per litre respect ivcly. Ily the field mol ho<l, 
6*0 c.c., 3*6 C.O., and 2-5 c.c. were obtained. 

The ferrous sulphate keeps well. After keeping in a 
bottle repeatedly opened , and nearly empty, for four wwks, 
only 0*67 per cent, of the total iron had l)Cconie oxidised. 
Experiments on samples containing up to 60 parts of 
sodium nitrite per 100, 0(X) showed that nitrites had no 
effect on the method. 


As dissolved oxygen plays an important part in the 
extraction of gold from gold ores by cyanide solutionB,. 
the method was tried on a 0*5 per cent, solution of potass ium 
cyanide, but no end reaction could bo obtained ; evidently 
' the ferrous sulphate combines with the cyanide. 

Discussion. 

Mr. W. McD. Mackey wrote that he had used tho 
method for practical work in the field, for determining 
the extent and persistence of pollution of a stream from 
a known source. Ho had found the manipulation waa 
easy, and the time required for a test to be only about 
two minutes. 

I 

I Dr. H. T. (.’alvert said that he had worked the process 
I on the River (’alder, and ho could bear out all that Mr* 

I Miller said. The methods at present in use would bo- 
divided into two classes, those suitable for very clean 
I waters, and those suitable for dirty ones. Ramsay’^s 
method was only of use for very clean waters. Winkler’s 
method was of almost universal application. The method 
advocated by Mr. Miller generally ga'^e results rather 
lower than Winkler’s method. They had adopted Wink- 
k;r’B method because it was accurate and easily carried out* 
The apparatus only weighed five or six pounds, and in 
order to simplify the operations in the field, they could 
proceed as lar as the precipitation of the manganese 
nydroxide, and then finish the estimation in the laboratory. 

Mr. Ward asked how the colour of the water would 
affect the results. 

Mr. MiLLifiH replied that a pale colour of the water 
had no effect what<*vor on the results. Any water could be- 
tested HO long as it was nob pink. He had determined 
the dissolved oxygen in an effluent which had a distinct' 
pale blue colour, and the end point was quite sharp. 
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Patint SPicinoATiONS may bo obtained by post by remitting as follows : — 

each, to the Comptroller of the Patent Office, W. Temple Franks, Esq,, Southampton Buildings, Chancery Lane,. 
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UniM States.~-lt. each, to the Secretary of the Society. 

French . — I fr. O.'i o. each, as follows: Patents dated 1002 to 1007 Inclusive, Bclin et Tie., 56, Rue des Francs Bourgeois,. 

Paris (Se.) : Patents from 1908 to date, 1/lmprimcrle Nationale, 87, Riic ViciJle du Temple, Paris, 

Qerman. — 1 mark each (with full particulars) to Kaiserlich Patentamt, Berlin, Cieruuuiy. 


L--6ENERAL PLANT ; BIACHINERY. 

Patents. 

Extraction of liquids or solids held in suspeveion or combined 
»n gases or fumes. J. Armstrong, I^ndon. Eng. Pat. 
669, Jan. 8, 1913. Addition to Eng. Pat. 821, Jan. 10, 
1912 (this J., 1913, 184). 

The apparatus described in the princiiml patent is improved 
in that the compressed gases are passed in successien 
through a number of nozzles immened in different liquids, 
each adapted to separate out a particular impurity; the 
noaudes are carried on frameworks fixed to detachable 
lids, so that they can be removed for cleaning ; the chambers 
may be of cylindrical form with radial or tangential 
nozzles for the gas and oonical collecting chambers for 
impurities beneath. — H. H. 

Distillation of liquids ; Process for ihc Noamlooze 

VennootsohapMaatschappij Dwtillator. Fr. Pat. 461,822, 
June 26, 1913. Under Int. Oonv., June 26, 1912. 
Hbatbo water from engine or other condensers is fed 
into an evaporator in a finely divided condition and is 
esipeied to a vacuum so that part of the water is evaporated 
b# Hi own beat, the vapour passing to a condenser also 
yaonttm.—W. H. 0. 


Measuring the flow of fluid through a conduit ; Instruments^ 

for . The British Thoinson-Houston Co., Ltd., 

lAindon. From Oneral Electric Co.. Schenectady,. 
New York, U.S.A. Eng. Pat. 2417, Jan. 1913. 

The pressure difference in a Venturi tube, Pitot tube, or 
similar measuring device is indicated by means of a mercury 
gauge supporting a short column of an ** opaque substance 
such 08 carbon tetrachloride ” contained in a narrow glass 
tube. The upiXT end of this tube is connected with the 
low-prcHsure side of the Venturi tube, while the lower end,, 
which is enlarged, di|i8 into a vessel of mercury connected, 
with the high-pressure side. A permanent record of the 
ressure differences is made by a marking point carried 
y a lever attached to a U-Hha]H*d magnet, wnich encloses 
the vessel of mercury and moves in conjunction with a> 
magnetic body floating on the surface thereof. — H. 

Distilling feed water for boilers ; Process and apparatus 

, Soc. d’Exploitation des Proc^d^s Evopora- 

toires, Systime Proche et Bouillon, Paris. Eng. Pat. 
1583, Jan. 20, 1913. Under Int. Oonv., Jan. 19, 1912. 
Steam from the boiler, 1, enters the injector, 10, by the 
pipe, 11, and withdraws steam from the evaporator, 6, 
compresses it and injects it into the heating arrabMment^ 
7, of the evaporator ; the steam is oondens^ and toe oon« 
densed water flows into the tank, 8. The impure water 
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flowB from the tank, 14, through the heater, 15, where it 
is heated by a portion of the steam from the evaporator, 
6, which is also condensed and flows Into the tank, 3. 



The heated water enters the evaporator, 6, by the pijic, 17, 
and is evaiwratcd. The bcjiler is fed with the pure con* 
densed waU'r from th<? tank, 3, which has a temperature 
of about loo® C. and as only a small portion of the fitcam 
produced is required to actuate the compressor, 10, and 
the remainder can be utilised in any desired way, only 
a small increased fuel consumption is required to enable 
the boiler to be fed with pure hot condensed water. The 
impurities become concentrated in the evaporator, 6. and 
are t;ot rid of by blowing off at intervals a jjortion of the 
liquor in the evapt)rator through the cock, 21. — W. H. C. 

Air ; Method of healing a current of . A. 0. Bloxam, 

London. From Bergmann Elektrioitats-Werko A.-G., 
Berlin. Eng. Pat, 11,874, May 21, 1913. 

An electrical h(‘a1ing apparatus is inserted in the suction 
pipe or receiving <;hambcr of a dust suction plant or a 
vacuum cleaner.—W. H. C. 

Dryers with rotary agitators. F. E. Otto and Phonixwork 
G. m. b H., Moerane, Germany, Eng. Pat. 14.602, 
June 23, 1913. 

The material is earned slowly through a drum by a set of 
rotary spiral beating coils arranged in the manner of a 
screw oonveyer, the pitch of the spirals decreasing from 
the intake side of the dryer to the discharge side in order 
to make allowanoo for the decreasing bulk of the material 
as it becomes dry. Agitator blades mounted outside the 
spirals scrape material from the lower walls of the drum, 
lift it above the heating coils, and drop it thereon as the 
rotation proceeds. An additional heating coil may also 
bo arranged in close proximity to the wall of the drum. 

— H.H. * 

Drying inataUations for all Ictnds of maierials. A, Huillard. 

^ Fr. Pat. 401,611, July 31. 1913. 

Ah improvement in the apparatus described in IV. Pat. 
318,562 of 1902 (see Eng. Pat. 17,663 of 1002 ; this J. . 


1902, 1386), whereby/the material is passed over a sieve 
before it enters the drying tower. Tike coarser particles 
are fed into the upper p^ of the tower and the finer 
material enters lower down along with a supplementary 
supply of air which also assists in the sifting. H. 0. 

Dryers ; Stage . A. Huillard. Fr. Fat. 461,612, 

July 31, 1013. 

The material is fed into the top of a tower provided with 
a number of horizontal perforated shelves. It is swept 
from the periphery to the centre of each shelf by agitators 
driven from a central shaft and is dried by a current of 
hot air which passes up the tower. When the material 
roaches the centre of eaon shelf it falls into a box provided 
with sliding baffles which allow the material to pass 
downwards but prevent the air passing upward so that 
the latter is forced to pass throu^ the perforations in the 
shelves. The material falls from the box on to a conical 
spreader which guides it to the periphery of the shelf 
bolow.— W. H. C. 

Filter [for slinies]. H. Alinder, Milwaukee, Wis., Assignor 
to Allis-Chalmers Manufacturing Co. U.S. Pat, 
1,084,383, Jan. 13, 1914. 

A NUMBER of wedge-shaped filter cells are arranged round 
a horizontal shaft which is rotated above a tank so that 
the cells are partially immersed in the tank. The cells 
have openings on the ouU^r side for the supply of the 
“slimes” and inward optmings for the discharge of the 
cake over the edge of the tank. — W. H. C. 

Filters; Vacuum drum for the concentralion of 

precious metals and other applications. G. Spence. 
Fr. Pat. 461,340, A\ig. 12, iMs. Under Lat. Onv., 
Aug. 31. 1912. 

The periphery of the drum is divided by projecting 
J^-shaped bars ijkto sections, in each of which is fixed a 
removable arc-shaped filter-element consisting of a 
shallow metal box covered with suitable filtering material 
supported on motaUic gauze or on a jkerforatod plate. 
The periphery of the d&um is supported from the axis 
by a double series of radial tubes ; one of each scries is 
attached to each filter element and serves to connect it, 
through sleeves on the axis, in the one case wit h a vacuum 
pump and in the other with a supply of compressed air. 
The drum is rotated, partly immersed in a tank containing 
the liquid or mud to be filtered and the elements immersed 
arc in connection wit h the vacuum pump. As each element 
comes to the discharge position, the vacuum is auto- 
matically cut off and compressed air is admitted which 
forces the cake off the snriace. It is claimed that the 
action of the vacuum and compressed air is localised where 
it is required and that the filter elements can be easily and 
quickly replaced or repaired. — W. H. C, 

Filter ; Rotary drum . C. C. Bohm. Ger. Pkt. 

268,620, Jan. 30. 1913. 

A CURVED, non-nerforated, fixed plate extends across the 
lower part of tne perforated drum which dips into the 
liquid to be filtered, and is provided with two pipes which 
extend upwards and then axially through the drum to 
opposite ends thereof. One pipe serves for suction of the 
liquid through the filter -drum, whilst the other serves for 
passing air either by suction or pressure through the filter- 
cake on the outer surface of the drum in order to dry it. 

— A.S. 

Filtering material of high efficiency ; Process of obtaining a 

F. Pott. Fr. Pat. 461,386, Aug, 14, 1913. 

Porous minerals are impregnated with an albuminous 
substance (blood, etc.) dissolved in alkali solution, then 
dried, and he4ted to redness out of contact with air. 
The carbonised mass is washed to remove soluble salts, and, 
if desired, may then be impregnated with iron, aluminium, 
manganese, nickel or cobalt hydroxides mixed with calcium 
carbonate.—- W. P. S. 
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Evaporaiioft of liquids, particularly saccharine juices ; 

Process ana apparatus for the . J. C. Griire. 

Fr. Pat. 461,208. Aug. 8. 1913. Under Int. Conv., 
Aug. 23, 1912. 

Thk evaporator is divided, except in the vapour space 
above the liquid, into a number oi separate compartments 
{e.g., six) each comprising an upper and a lower chamber 
connected by a bundle of veriioal tubes. In each compart- 
ment the heated liquid rises from the lower to the upper 
chamber and then passes from this to the lower chamner 
of the next compartment by a tube which is not heated 
and which may bo external to the apparatus or mav 
pass clown a central duct. The liquid thus passes through 
each of the compartments in turn ; its rate of flow, and 
therewith the degree of concentration attained, may be 
regulated by valves in the inlet pipe. — J. H. L. 

Evaporating apparatus for all kinds of liquids. E. A. 

. Barbet. Fr. Pat. 461,890, Nov. 8, 1912. 

Tim tubes of a vacuum evairarator are arranged in two 
sets at an angle to each other, the liquid ])assing hrst 
through the lower set to a junction-box and back through 
the upper set to the main chamber of the apparatus 
where separation into vapour and liquid takes place. 
In this way the tubes may bo short, easily cleaned, and 
yet at the same time afford a long distance through which 
the liquid must travel. — W. H. C. 

Chemical reactions and thermal processes ; Process and 

apparatus for the execution of the. materials treated 

betng in a finely divided ccndition in solution or sus- 
pension. A. Poliak. Fr. Pat. 461,446, Aug. 18, 1913. 
Under Int. Conv., Oct. 18, 1912. 

Thk material {e.g., a solution to ho evaporated) is intro- 
duced in a 6nely-divid<Hl condition into the narrow upper 
part of a charalxir along with a supply of heated air or 
gas and they pass downwards into the larger conical part 
of the chamber which is provided with baffles to assist 
the separation of solid jmrticles jirmlucod by ova|)oration 
of the liquid. The gas is withdrawn from the top of the 
lower part of the chaml)er and is caused to pass through 
two condensers jdaced in series. In the first the separation 
of the stilid particles is coniploled and in the second the 
vapour is condensed. The gas next jmssos through a 
fan which maintains a slight vacuum in the chamber 
and thence through a heater back to the main chamber 
to bo used over again. — W. H. C. 

Spraying liquids and intimately mixing them with gases 

or vapours ; Device for . Halzbergwork Neusta-ssfurt 

und Toilnehmer. Oer. Pat, 267,939, March 12, 1912. 
Thk device (see 
fig.) is hollow and 
is rapidly rota- 
ted wnilst partly 
immersed in the 
liquid. Owing to 
the conical shape 
of the device, toe 
liquid is drawn 
in at the lower 
edge, then forced 
upwards and de- 
livered from the 
upper edge in the 
form of a fine 
spray. — A. S. 


Pwificalion, clarification and deeohwisation of liquids and 

gases : Process for the . R. Marcus. Ger. Pat. 

268,067, March 26, 1912. 

Tlti liquid or gas is treated with finely divided, artificial 
s&io acid, which has been freed from foreign adsorbed 
mibstaiioee, and is subsatraently filtered; the imparities 
Me reteined on the filter ny the silioio acid.—'A. S. 



Crystals; Apparatus for separating large from hot 

solutions by artificial codling. Geworkschaft Carlsfund. 
Ger. Pat. 268,328, March 16, 1911. 

Ck)OLiKO is effected in a number of separate receptacles, 
through which the cooling medium is led successively, 
in such wise that the difference in temjierature between 
tlu) hoi solution and the cooling medium is kept as small 
as possible. The cooling tubes may be helical and the 
cooling medium may be Ted in one dirootion through one 
tube or group of tubes and in the opposite direction ti^ugh 
others. — A. B. 

Crystallisation in motion; Apparatus for . F. A. 

Btthler. Ger. Pat. 268,409, Aug. 17, 1912. 
Cbystallisation is preferably effected in a double* 
walled tubular vessel, the jacket being formed as a helical 
channel. The agitator is rotated alternately to the 
right and left, and the agitating arms are so mounted 
that during rotation in one direction they glide over 
the material, whilst during rotation in the other direotion 
they lift the material and move it forwards. — ^A. 8. 

Drying machines ; Application of liquids to cylindrical . 

F. F. W. Stieler, Berlin. Eng. Pat. 4085, Feb. 17, 1913. 
See Ft. Pat. 454,468 of 1913 ; this J., 1913, 858.— T. F. B. 

J>rying granular substances ,* Process and apparatus for 

. J. A. Topf und Sohne. Fr. Pat. 461.679. 

Aug. 21. 1913. 

See Eng. Pat. 29,835 of 1912 ; this J., 1913, 1147.— T. F. B. 

Drying solid substances held in suspension or solution ; 

Method and apparatus for . F. E. Boeton. Fr 

Pat. 462,212, Sept. .5, 1913. 

See Eng. Pat. 13,505 of 1912 ; this J., 1913, 968.— T. F. B. 

Extraction of mrions materials by means of volatile liquids • 

Apparatus for the . L. C. Bonnoau, Paris. Ene 

PttU 12,138, May 24, 1913. Under Int. ^mv., May 24,‘ 

See Fr. Pat. 457,905 of 1913 ; this J., 1913, 999. ^T. F. B. 

Filter-press. G. Pistor, J. Dion, and H. Reitz, Griosheim, 
Assignors to Gbem. Fabr. (Jriesheim-Elektron, Frankfort 
Germany. U.S. Pat. 1,084,659, Jan. 20, 1914. 

See Ger. Pat. 252,577 of 1911 ; this J., 1913, 76.— T. F, B. 


Ua.— FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coke ovens ; Different methods of measuring the energy 

consumed by regenerative . A new method for tU 

exact determination of this quantity of heat. E. Looooa 
and J. Reters. Rev. M6t., 1914, 11, 96—126. ^ 

The methods depending on the measurement in gaso- 
meters of the excess gas not utilised for heating the 
ovens and on measurement of the gas supplied to the 
ovens by means of Pitot tubes, are subjected to a detailed 
cnticism. Ihe method proposed is to calculate the 
volume of gas supplied, after obtaining by direct nwarare* 
ment the volume, temperature and pressure of the 


W » Pitot tub. or p.,f.„bly by oTi 
• value of the gas supplied having been deter- 

mined, the heat supplied to the ovens can be calculated 
raaLnc the necessary oalonlation is illus- 
trat<^ by an example. The methods of making the 
requir^ mMsurements are discussed, and the actual 
operations described. The probable error is stated to be 
under 2 cwt. m method used by the authors to 
measure the total volume of distilled gas is also desoHbed 

— T.St. ’ 
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FueU ; DetemUtuUion of loater in solid and liquid 

d^Wation with xtfkne, P. SohlApfer. X ftngew. 
Chem., 1914, 27, 62—66. 

Th» author desoribot in greater 

detail his method of determining A ” j— — — . 

water which has been outlined by 

Huntley and Coste (this J., 1913, 

63). A suitable quantity (36—100 ^ 

grms.) of the fuel is brought into 
an Erlenmeyer flask of 600 c.o. 
capacity mth 200 o.c. of xylene. 

The flask is connected by means of 
a tube, 0*8 to 1 cm. diam., with a 
vertical condenser which leads to 
the measuring vessel, shown in the 
flgure. The distillation is con- 
ducted slowly whilst the first 30 c.o. 
arc being collected, and then more 
rapidly, the total 160 c.c. being \ i 

obtained in about 30 mins. For \ / 

larger quantities of water a tube of , ^ \ / 

12 mm. diameter in its narrowest , ; \ 

part is used, the other dimensions I 

being approximately the same. [ 

The cylinder is carefully cleaned by 
steam and chromic acid after each Stem^ 

determination. The volume of 
water observed must be corrected 
for errors in the graduation of the 
tube, for change in the shape of the 
meniscus by the pressure of the 
xylene (about 0-02 c.c. for the 
narrow tube) and finally for water 
lost in the distillation wluch depends 
on the quantity present and the 
form of the apparatus. When once ** S’lm 

the last correction has been deter- 
mined tinder known conditions, it 
is possible to make accurate correc- 
tions and to obtain results which 
are very reliable, except in the case ■ famu 

of certain anthracites. For material | 

such as briquettes with a volatile v ™ 

binding agent, this appears to be 
the only reliable moth^ of determining moisture, and it 
IS also very convenient and rapid compared with other 
methods for liquids such as tar and viscous mineral oils. 

— W. H. P. 


Vertical [gas] retorts: American . J. H, Taussig. 

J. Gas Lighting, 1914, 125, 232—233. 

In new plant in course of erection by the United Gas 
Improvement Co. of Philadelphia, the size of the retorts 
is greater than heretofore, the object being to obtain 
complete carbonisation simultaneously at all heights, 
uniform discharge and larger sixe of coke, and economy 
of labour. The new retorts are 18 x 30 in. at the bottom, 
12 X 22 in. at the top and 18 ft. 6 in. high, holding 
1660 lb. of coal, and the carbonising period is 12 hours, 
^e hot coko i.s discharged into a cast-iron shoot and fed 
by an electrically -operated drum on to a conveyor which 
elevates and delivers it to a shaking screen. The 
hot coke passes either into a brick-lined hot-coke bin, or 
on to a shaking table where it is quenched. T^e hot coke 
18 also used in the water-gas generators. The breeze is 
passed dry from the bin into the conveyor and elevated 
to overhead bins for use as stoppers, ^e primary and 
secondary air is supplied through meters by olowers. 

—A. T. L. 

outfield; The Taranaki A. E. Watkins. Trans. 

Australasian Inst. Min. Eng., 1912, 18, 197—209. 
Thb author describes the geological formation of the 
Taranaki oil-field, which is situated on the western side 
of the North Island of New Zealand, and enumerates the 
surface indications of petroleum as indicating the extent 
of oil-bearing rooks. At present there are two flowing 
wells produemg 6720 gallons per week. The oil, whM 
resembles Penni^lvanian petrownm very closely, contains 


onlv a very small proiKirtion of unsaturated hydrocarbons, 
and is frM from 8ul{mur. It yields about 14 per oent. of 
nmtor spirit (sp. gr. 0*766), about 38 per cent, of burning 
on, and 10 per oent. of re^ed wax. It would bo possible 
to distil it so as to leave a large percentage of fuel oil 

— T. St. 

Peiroimm pUch; Dekeiion of in asphaUum and 

liquid Bitumens.*^ G. Ealphen and J. Spkse. Les 

AlatiAros Grasses, 1914, 7, 3369. 

The method of detecting pitch in asphaltum (this J., 1913, 
1096) may also be used for its detection in liquid bitu** 
mens.*' About 10 grms. of the sample are dissolved in 
carbon bisulphide, and the solution filtered and concen- 
trated in vacuot to eliminate the solvent and .more volatile 
constituents. The residue is then dissolved in carbon 
bisulphide and the solution allowed to evaporate spontan- 
eously as described (foe. cit.). A viscous bitumen from the 
Ivory (k>aBt contained : — ^Water, 10*61 ; “ cracking oils 
(of sp. gr. 0-896) 30-66 ; coko and sand, 64*64 ; and gas 
(HjS, NH,) and loss, 4*19 per cent. When tested as 
described a glossy black residue was obtained. On the 
other hand, a fluid petroleum pitch left a dull black 
residue with a corrugated centre similar to that given by 
ordinary petroleum pitch. — C. A. M. 

Motor fuels f with special reference to alcohol, W, R. 

Ormandy. J. Roy. Soc. Arts, 1914, 62, 234—246, 
After referring to the enormous increase in the con- 
sumption of motor spirit in the past few years, the author 
discusses in turn the ditferont sources of supply of petrol 
and its substitutes (see this J., 1913, 416, 819; 1914, 66). 
With regard to the suggestion that if the illuminating 
power standard for coal gas were replaced entirely by a 
calorific power standard, it would be possible to recover 
20,000, OCX) gallons of benzene from the gas per annum in 
the United Kingdom, it is pointed out that if such change 
of standard took place, in all probability gas of a dififorent 
type would be produced by carbonisation at higher tem- 
peratures and mcroased use of water-gas, and that it 
would be necessary then to leave in all the benzene and 
paraffin-like substances for such lower-grade gas to attain 
the required standard of calorific power. Of the petrol 
substitutes which have been sugwsted, alcohol alone 
seems to offer satisfactory possibilities, and tests have 
shown that with two types of modem petrol efigines, 
mixturos of alcohol and benzene (1:1 and 2 : 1) will yield 
as much power as can be obtain^ from the same engines 
running on petrol (see this J., 1913, 1096). According to 
ofiioial statements in certain British Colonies, raw matemls 
for the manufacture of alcohol can be produced in practi- 
cally limitless quantities at a price equivalent to 3d. per 
gallon for 96 per cent, alcohol. — A. 8. 

Tars and heavy oils. Their use as fuels, Su IIL 
Patents, 

Coke-oven, Dr. C. Otto und Co. Ges. m. b. H. Ger. Pst, 
268,399, Nov. 24, 1911. 

J'he oven is heated from below and in order that heating 
may be effected alternately with high-grade ras and 
with low-grade (producer) gas, one of the two cumbers 
alongside the block carrying the burner nozzles is pro- 
vided with a means of communication with the supply 
pipe for the low-grade gas. When high-grade gas is Mmg 
used, both of these chambers are utilise for preheating 
the air, but when low-grade gas is used, one chamber 
serves for preheating the air and the other for preheating 
the gas. — ^A. 8. 

Coke; Apparatus for quenehiiw and loading . F. 

MAguin und Co. A.-G. and w. Muller, Dillingen-Saar, 

Germany. Eng. Fat. 1430, Jan. 17, 1913. 

Tee red-hot coke is discharged into an open, water- 
jacketed hopper supported by a travelling framework. 
Slmrt open p^pes pass through the bottom of the hopper 
and through the oottom jMket and may be closea or 
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lowered verticallv into too water, which rises through the 
tubes and quenches the coke. The hoprjer is then again 
raised and tilted sideways so that the coke slides over the 
sloping side into a truck or store. — W. H. C. 

Oaa producers. C. Whitfield, London. Eng. Pat. 1117, 
Jan. 15, 1»13. 

In a suction gas producer, intended for light fuels of a 
bituminous or tarry nature, the gas is caused to puss 
through a restricted orifice formed by a conical nozido, 
at any }K>int between the producer and the tar extractor, 
in order to reduce the pulsations in the producer caused 
by the suction of the engine piston. The ])roducer outlet 
converges inwards towards a junction box, whence the 
gas passes downwards through the conical nozzle which is 
arranged in a vertical pipe sealed in water. A branch near 
the lower end of this pijie leads to the scrublxir and tar 
extractor, the latter preferably of the kind described in 
Eng. Put. 1118 of 1913 (see following abstract). Water 
is admitted tangentially into the downpipi^ above the 
nozzle in order to keep the surfaces free from tar and dust. 

—A. T. L. 

Oas washers or tar ertradars. V.. Whitfield, Tendon. 

Eng. Pat. 1118, Jan. 15, 1913. 

In a centrifugal tar extractor suitable for use with gas 
producers the rotating element compriw's a central disc 
having radial blades on both sides, and annular discs 
attached to the outer edges of the blades. Additional 
blades are provided on the outer side of one of these discs, 
in thc» outlet compartment of the casing, in order to draw 
gas through the scrubber. The gas passes ratlially out- 
wards Iwtweon one set of blades to an annular cliannel 
in the casing, and thence radially inwards between the 
blades on the other side of the central disc and finally 
radially outwards in the outlet compartment. Water 
may bo sprayed into the scrublKir, and a settling tank 
may bo provided.— A. L. 

Producer gas ; Cooling , and simultaneously manu- 

facturing salt by the emporation of brine, A. Burrows, 
Urmston, and J. Charlton, Heaton Moor, Lancs. Eng. 
Pat. 2728, Fob. 3, 1913. 

An evaporating pan for brine has the central jiortion 
of the bottom raised throughout the length of the jwn so 
as to form a flue beneath for the hot gases leaving a pro- 
ducer. In this way, the gases are cooled, and the raised 
part of the pan provides a largo heating surface covered 
by a shallow depth of brine, whilst leaving the full depth 
orthe pan near each side, where the brine is fed in and the 
salt accumulates. — A. T. L. 

Wood gas and by-products ; Apparatus for and mode of 

manufacturing . 11. M. Poole, Mount Gambier, 

S. Australia. Eng. Pat. 13,929, Juno 16, 1913. Under 
Int. Conv., July 9, 1912. 

Wastb wood is carbonised in a horizontal retort set in a 
furnace and after Be{)arating the heavy tar which sottles 
in the gas main the gas is passed through a water-cooled 
oondenser where heavy and light liquids are condensed* 
The gas (poor gas or gas y *’) then passes on through 
a train of purifying apparatus into a holder. The 
heavy liquid is withdrawn from the condenser and 
the light liquid which floats on the surface flows back 
through a store tank into a horizontal still placed above 
the retort and heated by the waste heat from the furnace. 
The liquid is distilled, the lighter portions pass through a 
oondenser into a storage tank and the heavy residual 
oil is withdrawn from time to time. The light condensed 
liquid flows first into a vaporiser and thence into one or 
more retorts which are maintained at a high temperature 
to convert the vapours into permanent gas. Tliis rich 
gas or gas is passed through a separate train of 
purifying apparatus into a separate holder. The two 
gases are then mixed in suitable proportions in a third 


holder. The mixed gas bums with a blue flame and is 
said to give with an incandeseenee burner a light very 
similar in its properties to daylight. — W. H. C. 

Oas-producers ; Steam generators for . 0. Q. Pierson 

and La Boo. J. and 0. G. Pierson, Paris. Eng. Pat. 
21,553, Sept. 24, 1913. Under Int. (jonv.. Sept. 24, 1912. 
Addition to Eng. Pat. 14,631, June 24, 1907. 

Tub cylindrical ]x)rtion of the boiler dosoribed in the chief 
patent is made integral with the body of the producer and 
the inner cylinder is made of steel or other material more 
highly resistant than oast iron. — W. H. C. 

Oas ; Manufacture of lighting or heating , or hydn^en, 

by decomposition of the vapours of oil, tar, or liquid 
hydrocarbons. Berlin Anhaltischo Maschinonbau A.-G, 
Ger. Pat. 267,944, Jan. 28, 1913. 

Tux oil or the like is vaporised in a chamber packed 
with refractory material, so disposed that its permeability 
incroasos from the bottom of the chamber upwards. 
The vapours are then passed through a column of 
incandescent coke in a producer chamlwr, whereby carbon 
is deposited and a gas suitable for heating or lighting, or, 
under suitable conditions, hydrogen, is produced. After a 
certain juried the oil supply is cut off, and the producer 
is “ blown ” with air, tno exit-gases being led into the 
vaporising chamber, whore they are mixed with air and 
burnt, and thus serve to heat the refractory packing 
preparatory to the vaporisation of a further quantity of oil. 
The oil vapours are preferably j;)as8ed through the producer 
alternately in an upward anc^ a downward direction. — k. S. 

Methane or other inflammable gases in the air ; Apparatus 

for measuring the content of . Akkumulatorenfabrik 

A.-G. Ger. Pat. 268,844, April 16, 1913. 

SxvuKAL heated conducting wires {e.g., of platinum) 
capable of acting catalytically are iutrocluced into the air 
to bo tested. According to the content of inflammable 
gases a smaller or larger number of the wires is brought 
to incandosccnco. — A. S. 

Methane or other inflammable gases in the air ; Process 

and apparatus for detecting . Akkumulatorenfabrik 

A.-G. Ger. Pat. 268,845, April 16, 1913. 

Thk apparatus is of the typo in which an electrically heated 
wire, cajmble of acting as a catalyst, is brought to 
incandescence when the air contains inflammable gases. 
A variable resistance is inserted in the heating current 
circuit, and the content of inflammable gases in the air 
is estimated from the intensity of the current (varied by 
means of the resistance) needed to heat the wire to a degree 
sufiieient for it to exert and maintain its catalytic activity. 
The apparatus is calibrated by moans of gaseous mixtures 
of known composition. — ^A. S. 

Inflammable, gases in the air ; Apparatus for detecting and 

measuring the content of . W. Kraushaar. Ger. 

Pat. 268;898, Jan. 14, 1913. 

An electrically heated wire, preferably in the form of a 
spiral, is enclosed in a casing of incombustible, opaque 
material, having an ojjoning below or at the side for the 
introduction of the air to be tested, and an opening above 
at which a flame with an aureole or cap appears in presence 
of a certain quantity of inflammable gases. The device 
can be applied to existing eleotrio mine lamps. — k. S. 

Petroleum; Apparatus for distilling . C. R. Ewing, 

Baltimore, Md., Assignor to Standard Oil Co., !^yonne, 
N.J. U.S. Pat. 1,083,998, Jan. 13, 1914. 

The petroleum vapours pass upwards through a tower 
contaming baffles or mixing devices at the bottom, a 
reflux condenser at the top, and an adjustable interoepting 
device in the middle adapted either to colleot all the 
condensed liquid falling from the oondenser and lead it to a 
liquid outlet, or to allow a free passago for the condensed 
liquid to fall on to the mixing device beneath. Li either 
position of the intercepting device, there is a free passage 
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for the upward 6ow of the vapours. A liquid outlet is 
provided at the bottom of the tower, and the vapours pass 
from the top into a condenser. — H. H. 

; DUtiUing . W. C. Koehler and L. Link. 

Elizabeth. N. J.. Assignors to Standard Oil Co., Bayonne. 
N.J. U.S. Pat. 1,084.016, Jan. 13, 1914. 

Th* fraction of crude petroleum containing the wax and 
lubricating oils is heated to 660® F. (332® C.) and the 
vapours evolved are conducted at this temperature into a 
tower containing a large number of tubes acting as reflux 
oondensers, whereby the gummy or asphaltic portions 
are removed while the lubricant and wax yielding hydro- 
carbons pass over and are separately condensed. — H. 

Oil refining mechanism. G. H. Gillons. Assignor to 
Richfield Oil Co., Los Angeles, Cal. U.S. Pat. 1,084,080, 
Jan. 13, 1914. » » . 

The oil is pumped under uniform pressure through a series 
of alternate heating coils and vapour-separating devices, 
from which the vapours are lea to condensers. Each 
separating device comprises a chamber having a number 
t. baffle-plates for thoroughly breaking up 

perforated plate adapted to distribute 
^tid permit vapours to escape therefrom, suitable 
overflow pijws being provided to maintain a constant 
depth of oil in the separator. — H. H. 


Petroleum ttolubU [emuUifiable] in water ; Manufacture of 
P. H. Crochepeyre. Fi. Pat. 461,638, May 10, 

Pbtboleitm, 2 parts, is stirred into molten rosin, 1 part, 
and soda lye, 1 part, is then mixed in. The product will 
make an emulsion with water without any oil coming 
to the surface.— A. T. L. 


Esters of fatty acids ; Viilisition of [for carbureiiingt 

efc.J. Soc. d’Etudo du Carburol. Fr. Pat. 461.620. 
Aug. 20, 1913. 

The following esters are used, with or without the corres- 
imnding Jilcohols, for carburetting, for heating, and for 
igntmg, in place of mineral oils : — the acetic, propionic, 
butyric, valeric and caproic esters of methyl, ethyl, 
propyl, butyl and amyl alcohols.— A. T. L. 

Aliphatic hydrocarbons from polymethylenes or mixtures 
contmning polymeihylenes [petroleum products] ; Process 
for preparing . Steaua Romana Potroleum-Ges. 

PoLYMETHYLEKrEs or mixtures containing polymethylcnoa 
es^cially i>ctroleiJm residuum or mineral oils of high 
boiling point are subjected to destructive distillation, 
and the products are conveited into saturated hydro- 

iS'kil™ with hydrogen. For example, 

10 falos. of a mineral oil fraction of sp. gr. 0-860 are 
subjected to dratructive distillation, at a temperature 

9 i if” the coke and gas. 

? hil^. of distillate of sp. gr. 0-760— 0-780 are 
of a ^1 1 «»turated with hydrogen in presence 

of a su table catalytic agent, until a sample treated with 
concentrated sulphuric acid diminishes in volume by less 
than 2 per cent. The product consists of 9-2 to 9-8 kilos, 
^saturated hydrocarbons of sp. gr. 0-740 to 0-770. The 
rosultmg liquids may be used as motor fuels.-T. F. B 

Enqueuing fuel by aMing dry paper pulp fiahes ; Process 

iZTim, *"«• 

Sm Oor. Pat. 26M87 of 1912 ; thia J., 1913, 1149.— T. F. B. 


M "loiing C. Fohr i 

a Klainsc^dt. Fr. pat. 461,281, July 26, IS 
Under Int. Oonv., Aug. 2, 1912. ^ * 

Ger. Pat. 263,168 of 1912 ; this J.. 1918. 901.-..T. F, 


Ei^^fied Ughtsihg gas. Manufacture of — and pUsnts 

for Jawing ^ some. A. V. Lipinski, Zflrich, Switzer- 
land. Eng. Pat. 1326, Jan. 16. 1913. Under Int. 
Oonv., Jan. 17, 1912. 

See Fr. Pat. 453,370 of 1913 ; this J., 1913, 781.— T. F. B. 


-"—r ry vuHHitc consnsucnu ; 

Process and apparatus for the F. C. W. T imm 

Hamburg, Germany. Eng. Pat. 3672, Feb. 12, 1913. 
Under Int. Conv., Feb. 22, 1912. 

See Ft. Pat. 464,666 of 1913 ; this J., 1913, 860.— T. F. B. 


Goal gas ; Process for extracting or recovering certain sub- 

stains from . Q. H. Hultman. Pat. 461.294. 

July 30, 1913. 

See U.S. Pat. 1,073, 605 of 1913 ; this J., 1913,971.— T. F. B. 


juiquia . J. de Uosmo and H. Quinaux, 

LiOge. Belgium. Eng. Pat. 11,167, May 13, 1913, 
Under Int. Conv., March 20, 1913. 

See Fr. Pat. 469,867 of 1913 ; this J., 1913, 1160.— T. F. B. 


Bituminous composition [for roods]. Eng. Pat. 1468. 
See IX. 
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Coal ; Distillation of in a vacuum. M. J. Burgess 

and R. V. Wheeler. Chem. Soc. Trans., 1914, 105, 
131 — 140. 

The apparatus, after introduction of the coal (200 gnus, 
of fine dust) was rapidly exhausted by means of a Geryk 
oil pump, and the last traces of air removed by a mercury 
pinnp fitted with two Sprengol tubes. In order to prevent 
reflux condensation and consequent decomposition of 
liquid distillation products, the neck of the glass retort 
was directed vertically downwards into the first eon* 
denser. When all occluded gases capable of being 
extracted at the ordinary temperature had bwn removed, 
the temperature was raised to 100® C., and exhaustion 
continued at that temperature until no more gases could 
be pumped off. The temperature was then raised gradually 
in successive stages of 60^or 100® C., and the gases removed 
at each stage. The pressure at no time exooeeded 20 mm. 
Small quantitioB of occluded gases (mainly carbon dioxide 
and monoxide) wore obtained at the ordinary temperature 
from coal dust which had been dried in the air at 107® C. 
At about 200® C. there wras a copious evolution of wrater, 
and water was also evolved at sucoessivo stages up to 
460® C. ; during the period of most rapid evolution of 
water, the gases contained a high percentage of oxides 
of carbon. Decomposition of some sulpbur-oontaining 
substance occurred at 270®— 300® C. A thin leddish- 
brewn oil began to distil at 310® C., but there was no 
marked evolution of gas at this temperature. At 360® C, 
there was a rapid evolution of gas and much viscid oil 
distilled over, and from this point decomposition con- 
tinued with increasing rapidity as the temperature was 
raised (up to 460® C.). The gases were probably free 
from benzene (neither this compound nor its homologues 
were present in the liquid i&tillation products) but 
contained ethylene and higher olefines, and paraffin hydro- 
oarbons up to and including pentane. For giving some 
indication of the nature of mixtures of parafl^ nydro- 
carbons, instead of the commonly used ratio C/A (oon- 
traetion on explosion : absorption by potassium hydroaddo, 
or carbon dioxide forkned), the authors recommend 
regarding the mixture of paraffins as ooosisting of m CIL 
mups and n GH, groups and determining the ratio n/Y 
(number of dH. noups per unit volume cd the paraiflos). 

This ratio^*«-^^^ is 0 for methane, 1 for ethane, 

2 for propane, and so on. The composition and voluziie 
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(per 100 grmfl. of Silkstono bituminous coal) of the gaaoa 
evolved at different temporaturcH are shown in the follow- 
ing table 



100" C. 

200° C. 

300" C. 

350“ C. 

j 400“ C. 

Volume 

34 c.c. 

65-5 c.c. 

58-5 c.c. 

985 c.c. 

4 litres 

Composition : 

gfv 

per cent. 
6-70 

per cent. 
8-85 i 

- f 

per cent, 
85-35 

per cent, 
( 20-95 

1 1-70 

per cent. 

1 2-85 

! 0-70 

Of 

1-65 

0-70 

— 




CfN* 

— 

— 

0-55 

0-15 

1 trace 

CfHi 

0-85 

0-85 

1-05 

1-90 

2-5''i 

CnHan(n>2) .. 

1-30 

2-9() 

18-85 

17-90 

' 0-15 

CO 

1-40 

2-eo 

10-50 

3-40 

1 8-40 

Nt 

1-90 

2-75 

13-35 

15-35 

1 86-00 

_CnII.n+, .... 

84-55 

81-00 

18-85 

37-22 

46-55 

n/V forparafniiB 

2-21 

1-84 

1 1-43 

0-311 

j 0-302 


—A. S. 


Co^ : Composition of . [Tar obtained by distillation 

in a vacuum at Um temperatures.] D. T. trones and 
R. V. Whoolor. Chem. S<k,'. Trans., 1914, 106, 140 — 161. 
Two bituminous coals (one fn»m Scotland and one from 
Durham) were employed in the oxi)eriments, the crushed 
coal being sifted through a 10-mesh and on a OS-mesh 
sieve, and then dried at 105® C. for 1 hour. The tein- 
pemtun^ of the glass retort was raised gradually to 430® ('. 
and distillation continued at this tciniK‘ratnro at a i»n*Hsure 
of 6 — 40 nim. It has been shown previously (this J., 1910, 
1291; lull, 606) that at temperatures Ix-low 600® C. 
only the “ resinous substances ” in bituminous coals are 
decomposed to any great extent. Besides gaseous pro- 
ducts (see preceding abstract) and water, the coals yiidded 
about 6*6 jKir cent, of their weight of a thin, brown, 
pleasant smelling tar (sp. gr. 0-999 at 15®/I6®C.) covered 
with a layer of paraflins. The tar was distilled up to 
300® C., leaving as rt«iduo about lialf its weight of pitch. 
The oils Isuling below 300® G. contained 40—46 per cent, 
of unsaturated (othylenic) hydrocar lions (mostly richer 
in carbon than the mono-olcfines, Cnlljn), about 40 per 
cent, of naphthenes (('nHjn)^ and liquid paraffins, the 
former grtatly predominating, 12— -16 per cent, of phenols, 
chiefly crosols and xylenols, about 7 pi-r cemt. of aromatic 
oom}x>unds, apparently homologues of naphthalene, 
a small quantity of a solid paraffin of m, pt. 62-6® — 
64® C. and mol. wt. 373-7 (interme<liate between €2* H54 
and CgyHftf), and traces of pyridine bases. Benzene, 
naphthalene, anthracene, carl^n bisulphide, and solid 
aromatio hydrocarbons were absent, as also were toluene 
and other homologues of bonwme, except possibly in 
traces. The aqueous distillate from the coal contained 
hydrochloric acid and traces of ammonium chloride. 
TDo authors’ results differ in many respticts from those 
of Pictet and Bouvi<‘r (t his J., 1913, 1098 ; 1914, 70), 
notably in the absence of phenols and solid ^wiraffins 
from the tar obtained Jby the French authors. In the 
authors’ experiments tlm mouth of the retort projected 
vertically downwards into the first condenser, so as to 
avoid thermal decommwition of the distillation products, 
and distillation was effected slowly during abort 6 wee^s, 
whereas Pictet and Bouvier compltded a distillation in 
6 hours. The authors have isolated paraffin wax (m. pt. 
66° — 69° C.) from several British ortals by treating the 
extract obtained by the solvent action of pyridine and 
chloroform (this J., 1913, 969) with ponta.ne. The possible 
ways in which the varioiis distillation products are formed 
from the resinous substances ” of the coals are dis* 
ousaed.— A. 8. 


Lighting gas from coke owns {Westphalia). L. D, Ford. 
NorUi of England Institute of Mining and Mechanical 
Eng. Through Times Eng. Suppl, 1914, Feb. 18. 

Thi plant erected in 1909, in addition to its other duties, 
such as feedij^ the boilers and g^-engines and making the 
usual by-prcKiuots, supplies a Westphalian town of M)out 
146,000 inhabitants with illuminating gas. A feature 
of interest is that the gas and ammonia are extraoted from 
the gases whUst these are, comi^aratively speaking, still 


hot, by means of the Otto “ direct ” process. The ooko 
ovens consist of two batteries of 60 ovens each, of the Otto- 
Hilgenstock under-burning regenerative type. The ohargo 
per oven is eight tons of uncompressed small coal. For 
heating the ovens the gas from the by-product plant ia 
conveyed through a central main running underneath the 
entire battery, two small branch pipes being taken off 
the main directly under the walls of each oven and con- 
nected to nine Bunsen burners, which burn in vertical 
flues in each wall. The time taken for coking varies from 
28 to 29 hours, each oven giving a 76 per cent, yield, or 
six tons of coke. Of the 60 ovens in each battery, 42 
are discharged in 24 hours, and give an output of about 600 
tons of coke per day. The yield of gas may be reckoned 
as 1 1,300 cb. ft. per ton of dry coke, or some 5,661,000 cb* 
ft. per 24 hours. Of the total gas, 60 pr cent, is burned 
under the coke ovens, the surplus being divided in the 
following rough proportion Illuminating gas, 12 to 20 
per pnt. ; power gas, 12 to 18 per cent. ; and gas for 
heating boilers, 15 to 26 per cent. The town gas ia 
supplied from one battery only, and in order to ensure 
good quality the following arrangement has been adopted : — 
When an oven has been filled, it Is fust coupled to the 
working-gas collooting main, which takes the products of 
distillation until the end of the second or third hour, after 
which the gns is switched over into the town gas collecting 
main, which draws the gas until the end of the 22nd or 
23rd hour, when it is again taken by the working-gas 
collecting main until the coking is complete. Generally 
spaking, there are 20 to 25 ovens giving town gas at one 
time. With the present arrangement the largest number 
of ovens capable of yielding illuminating gas at one time, 
would bo 30. The gas from the second battery ia used 
entirely for working purposes — that is, for the by-product 
plant — for burning under the ovens and in the noilors, 
ami for driving gas-engines, and needs only one collecting 
main. The town gas and working gas are thus entirely 
separate and require stiparate apparatus. 

Patents. 

Grape marc from ike manufacture of wine ; Dry distillation 

of . M. Dtiza. Fr. Pat. 461,443, Aug. 18, 1913. 

The marc is distilled in a closc^d vessel in order to obtain 
useful products such as charcoal, oils, ammonia and 
alcohol. — ^A. T. L. 

Coal or other products ; Dry distillation of . B. 

Ludwig. Fr. Pat. 462,024, Aug. 30, 1913. Under 
Int. Conv., Sept. 2, 1912. 

The coal is heated in small inclined retorts in thin layers 
which are renewed at frequent intervals. The coal is 
fed in through a vertical conduit near the upjKjr end of the 
retort. After carbonisatit)!!, the coke is moved down the 
retort by a rum to a zone which is cooled by the circulation 
of air in flues aromid it, this air serving afterwards for 
combustion. Prom the cooling zone, the coke is discharged 
over a sill into a chamber common to a series of retorts,, 
whence it can be removed in bulk. Gas outlets are pro- 
vided Iwth at the lower end and at the upper end of the^ 
distillation zone. The upper wall of the retort adjacent 
to the distillation zone is removable. — A. T. L. 

Charcoal of great absorptive power ; Manufacture of active 

. J. von KruBzewski. Gor. Pat. 267,346. Oct. 13. 

1912. 

Wet peat is subjected for a long time to the action of 
alkaline substances (hydroxides or carbonates of ptassium 
or sodium, or lime or baryta), and the mass, after further 
drying, is heated, with exclusion of air, untU evolution 
of gas ceases. The resulting finely divided blaok pwder- 
is stated , to be specially suitable for purifying and 
doodourising liquids and gases.— A. 8. 

Electric lamp filament containing cobalt ; Process of monte - 

f alluring an . C. Kanazawa, Tokyo, Japan. Eng. 

Pat. 16,481, July 17, 1913. Under Int. Conv., July 17, 
1912. ^ 

Sm Fr. Pat. 460,093 of 1913 ; this J., 1914, 60.— T. F. Bw 
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Zirconium lamp^fiameni. C. A. Hansen, Soheneotadv, 
N.Y., Assgnor to General Electrio Co., New York. 
U.S. Bit. 1.084,629, Jan. 20, 1914. 

Sn Eng. Pat. 5415 of 1908 ; this J., 1909, 83.— T. F. H 

Mumifaeturing wood gat and hy^produett. Eng. Fat. 
13,929. See Ha. 

Utilitaiion of etiert of fatty acidt [for carburctting, heating, 
lighting]. Fr. Pat. 461,520. See JIa. 

Manufacture of active powdered charcoal [from refute] 
for purifying and fUtering purpotet. Ger. Pat. 267,443. 
See XIXb. 


lOL-TAR AND TAR PRODUCTS. 

Tart and heavy oils. Their use at fuelt. Times Eng. 

Suppl., Fob. 4, 1914. 

With the gradually increasing use of tar and the like as 
fuels, the necessary apparatus has been improved and 
burners can now be obtained capable of dealing not only 
with ordinary gas tar but also with lowor-grade products 
such as Mond gas tar and oarburettcd water-gas tar. The 
humors work on the “ air jet ” or “ steam jot ’* principle, 
the air or steam being delivered under pressure, whilst the 
fuel is subjected only to the hydrostatic pressure corre- 
sponding to the height of the overhead supply tank. 
When burners of the air jot ty|)e are used, the tar is pre- 
heated by moans of a steam coil fitted to the supply tank 
and small steam pipes placed in the fuel services : any 
water which separates from the heated tar is run off. 
In an installation in a Liverpool gasworks in which tliree 
500 h.p. boilers are fired by means of tar from air jot 
burners, the flow of tar is controlled by an ordinary wheel 
valve, and preheating is effected by a superheater in the 
waste-gas flue. The air, supplied at a pressure of about 
3 lb. per sq. in., is divided into two currents. The primary 
air meets the preheated tar as it issues through the main 
control valve, and the two pass toother down the central 
passage and around a helix which ensures thorough 
admixture and atomisation. The secondary air circulates 
through an annular chanilxir around the central imssaji^ 
and is discharged at the jKnnt where combustion takes 
place, whilst there is a third supply of air through the 
fire-bars or the hollow front of the furnace. The air 
supply is adjusted at the different points by sleeves 
operated by a rack and pinion. The air compressor is said 
to absorb no more than 3 ja»r cent, of the steam raised. 
Ip the trials it is stated that the evaporative power of the 
tar was 14-65 lb. of water from and at 212® F. {100® C.), 
84 i)er cent, of the heat being utilisdd. In burners of the 
steam jet type, the tar is superheated by tbo steam, 
and there is only one air supply, corresponding to the 
secondary air in t)»c air-jet burners. 'J’he proper quantity 
of air can be caMjly judged from the “ roar of the fire 
and the character of the flame : the latter should be 
almost^ transparent and of an intense white colour ; with 
light oils tbo colour slmuld approach a vivid pink. With 
the newr types of liquid-fuel bumers, a change to ordinary 
coal firing can be carried out in a few minutes, with little 
OP no loss in steam pressure, practically no alteration of the 
original grate being necessary. The chief difficulty in 
connection with Mond gas tar and oarburetted water-gas 
tar is the high percentage of water they contain (60—70 
per cent, in the case of Mond gas tar) : it may be overcome 
to some extent by burning the tar over a coke or coal fire 
used for raising the steam in the first instance.— A. S. 

Dimethyl^dolnidine : Preparation of pure . J. v. 

Braun and E. Aust. Ber., 1914, 47, 260—262. 
Imfubitibs which cannot be removed from dimetM-o- 
toluidine by distillation are very easily got rid of by 
treating with formaldehyde and hydrochloric acid on 
the water-bath, making alkaline, washing, and fraotionating 
in vacuo. The dimethyl-o-tohiidine is almost entirely 


unacted upon, wherets the paia-isomeride is converted 
into a bensyl alcohol denvative and a oarboxylia 
acid, the other impurities— dimethyl-m-toiuidine and 
dimethylaniline— being converted into the corresponding 
benzyl alcohol or diphenylmethane derivatives, au 
products of very high boiling points.— J. B. 

Compotition of coal. [Tar obtained by dittiUation in a 
vacuum at low iemperaturet.] Jones and Wheeler* 
See IIb. 


Patents. 

Hitro compoundt ; Proeett for the continuout reduction of 

. C'hem. Fabr. vorm. Weiler-ter Meer. Fr. Pat. 

462,006, Aug. 29, 1913. Under Int. Conv., Sept. 23, 
1912. 

Febboub oxide and magnetic iron oxide are found to be 
excellent hydrogen -carriers when applied to the reduction 
of nitro-compounds, espwioHy nitrobenzene. The 
process in question consists in mixing the nitro-compound 
m a state of vapour with hydrogen or a gas containinH 
hydrogen, and passing the mixture over finely divided 
and heated ferrous oxide or magnetic oxide ; it is advisable 
to mix the iron oxide with an indifferent substance, such 
as asbestos or kieselguhr. The iron oxides are not 
reduced during the process. — F. B. 

Phthalimide ; Proceat for preparing reduction producit 

of . Kallo und Co. A.-G. Ger. Pat. 267,596, 

May 31, 1912. 

Reduction of phthalimide by moans of zinc dust and 
alkali hydroxide solution at the ordinary temperature 
gives rise to hydroxyphthalimidine, 

/CH roH) 

c.h<co>h. 

When heat is applied to the reaction, the imino group ia 
replaced by oxygen and the hydroxyl group by hydrogen, 
phthalidc being produced. — F. B. 

Polynitrocarbazoht and their N -alkyl derivatives ; Proeett 

for preparing . L. Cassella und Co. Ger. Pat, 

268,173, Dec. 16, 1912. 

Oarbazole or an N-alkylcarbazole is sulphonatod until 
products soluble in water are obtained ; the resulting 
|)olysulphonic acids are then treated with vigorous 
nitrating agents, whoreuiK)n the sulphonic groups are 
replaced by nitro groups. The products are suitable 
for use in the preparation of developers and of dyestufis. 

— T. F. B. 


PiarUhraquinonylaminecarbozylic acidt ; Proeett for we- 

paring . Badischo Anilin und Soda Fabrik. Ger. 

Pat. 268,219, Oct. 31, 1912. 

A halogen-anthraquinonecarboxyuo acid is heated 
with an aminoanthraquinone or an aminoanthraquinone- 
carboxylic acid with a halogen-anthraquinone in a solvent 
of high boiling-point, in presence of or a copper 

compound, or sunilaT catalyst; an oxide or s^lt of an 
alkaline-oarth metal is also added to combine with the 
hydrohalogen acid. — T. F. B. 

Niirogenmt condentation producit of the anihraquinone 

teriet ; Proeett for preparing . Farbwerke vorm. 

Meister, Lucius, und Brflning. Ger. Put. 268,454, 
April 23, 1912. 

l-MONOANTHRAQUINONYLAiaKO-8-AlCZNONArBTHALXp OF 

one of its derivatives substituted in the anthraquinonyl 
nucleus, is heated either alone or in a ^h-boiling solvent. 
Similar products are obtained by heating l-chloro-anthrs< 
quinone or its derivatives with 1.8'diaminonaphthalene 
in presence of a copper compound and a substance which 
combines with acid, in a high-boiling solvent.— T. F. B. 
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lA-I)um*H(Kinthraguinone and its nueleut substiiufion 
prodMCU; Process for preparing sulphuric acid com* 

pounds of . Farbeofabr. vorm. I*. Bayor und Co. 

Ger. Pat. 268,592, Oct. 3, 1912. 

1.4-DiAitXNOAsrTHKAQUiKONE or a nucleus-substitution 
product thereof is treated with fuming sulphuric acid 
until compounds insoluble in water but soluble in alkali 
are produced. The products are neither sulphates nor 
fulphonic acids, but have the characteristics of an 
acidyl derivative. They are probably of the formula, 
C^H^O,(N : SOJj. On heating with aqueous sulphuric 
acid the original diaminoanthraquinono is formed, whilst 
treatment with nitric acid and saponification gives 5-nitro- 
1.4>diamiiioanthraquinono, and lieating witli caustic soda 
solution produces 4-amino- 1.2-dihydroxyanthraquinone. 

-r-T. F. B. 

2*Dim^hyJamino-5-methyWemyl alcohol ; Process for pre- 
paring . L. Cassella und Co. Oer. Pat. 208,486, 

Aug. 21, 1912. 

DuacTHTTL-p-TounDiNE is converted into 2-dimothylamino- 
fi-methylbenzyl alcohol by treatment with a considerable 
excess of formaldehyde in presence of a mineral acid. 
The product can be condensed to diphenylmethano 
derivatives by heating with a further quantity of dimethyl - 
p-toluidine or other tertiary aromatic huso, to a high 
temperature in presence of zinc chloride. — ^T. F. B. 

Suhhoehlorides of phenolcarboxylic acids and of their 

derivatives ; Process for producing . Farbenfabr. 

vorm. F. Bayer und (^o., Klbcrfeld, Germany. Eng, Pat. 
18,430, Aug. 13, 1913. Under Int, Conv., Aug, 13, 1912. 
SBEGer. Pat. 204,786 of 1912 ; this J., 1913, 1003.— T.F.B. 


1V.-~00Ij0URING MATTERS AND DYES. 

p-Nilroso-N-phcnylglycin and p • nilroso - N-phe nylgl ycin-o- 
carboxylic acid. J. Houbon. Ber., 1913, 46, 3984 — 
4000. 

The author has obtained an 80 i»or cent, yield of nitroso- 
phonylglycin by acting on phenylglycin directly with 
luming hydrochloric acid and sodium nitrite. The p- 
nitrosophenylglyoin forma a s|)aringly soluble brown 
powder, unstable, oxjfludiiig when heated. The 
ammonium salt is green and mure stable than 
the free aoid. Condensation products (dyestuffs) are 
formed with a-naphthol (rod- violet), m-toluyleno- 
diamino (blue), gallic acid (red violet), etc. By the new 
method N-mothylphenylglycin gives no nitroso com- 
pound, nor does dimothylanthranilic ester ; phenylglycin - 
o-oarboxylio acid and its esters, however, give good 
yields. p-Nitrosophenylglycin-o-carboxylic aoid is green; 
it gives a blue indophenol with jS-uaphlhul and a bluo- 
violot azine with m-toluylonediamine. (Compare Eng. 
Put. 22,694 of 1913 ; this J., 1914, 70.)— J. B. 

JHethykthylanilinc and p-nitrosotndhyleihylaniline arid 
colouring matters therefrom. J. C. Cain and A. Coulthard. 
J. Soc. Dyers and Col., 1914, 30, 48 — 50. 
p-NiTBOBOMBTJfYLETHYLANlLlNB bohaVOS just like p- 
nitrosodimethylaiuline in the synthesis of colouring 
matters. The analogues of Methyl Orange, Malachite 
Green, Crystal Violet, Auramino, Toluylono Blue, Neutral 
Bed, a-Naphthol Blue, Gallocyanine, Moldola’s Blue, 
Methylene ^ue and Methylene Grev have been prepared. 
They approximate in shade to the ordinary products 
from dimethylaniline but generally the shade is moved 
nearer to the red end of the spectrum (t.e. the blues are 
greener, the oranges redder),— J. B. 

Napkthofiavones and naphthothioflavones. S. Ruhemann. 
Ber.. 1914, 47, 119-126. 

The naphthols and thionaphthols, in the form of their 
aodinm oompoimds, react with p^nylpropiolio ester to 


form cinnamic esters, just as do the phenols and thio- 
phenols, although not so easily. These esters are very 
readily converted into the corresponding flavones and 
thioflavones. The naphthoflavones give fluorescent 
solutions in sulphuric acid like the benzene homologues ; 
the naphthotliioflavones also give weakly fluorescent 
solutions, a property which is lacking in the thioflavones 
of the benzene series. — J. B. 

Patents. 

Colouring matters of the benzanthrone series ; Manufacture 

of and dyeing and printing therewith. J. Y. Johnson , 

Lonrlon. From Badisoho Anilin und Soda Fabrik, 
Ludwigshafon on Rhino, Germany. Eng. Pat. 6248, 
March 1, 1913. Addition to Eng. Pat. 26,651, Nov. 19, 
1912 (SCO this J., 1913, 1Q04). 

The introduction of aldehyde groups into aminodibenzan- 
thronea can bo effected by treating a leuco compound of 
the aminodibenzjinthrono with the aldehyde, or by the 
action r>f the aldehyde on an amino- or nitro-dibonzan- 
throne in presence of a reducing agent. Aldehyde hydro- 
sulphites or sulphoxylatos are especially suitable for use 
in this process, and if alkali is used during the reaction, 
the solution or mixture produced can be used directly in 
dyeing and printing. The process can also bo carried out 
on nitro- or amino -dibonzanthrono compounds which 
have already boon applied to the fibre. Fast maroon 
dyestuffs are obtained from nitrodibonzanthrone and 
sodium formaldohyde-sulphoxylate. — ^T. F. B. 

Colouring matters of the anthracene series ; Manufacture of 

compounds and . Badische Anilin und Soda 

Fabrik, Ludwigshafen-on-Rhino, Germany. Eng. Pat. 
22,836, Got. 0. 1913. Under Int. Conv., Nov. 1, 1912. 
Carbazolk, or a homologuo or a halogen derivative thereof, 
is treated with ])hlhalic anhydride or a halogen derivative 
thereof in the presence of sulphuric acid. A mono- or 
diphthaloyloarbazf)lo is probably formed. If a sulphonio 
acid grou]) is j>re.sont the product is an acid dyestuff ; 
if no acid groups are present a vat dye. The shades 
obtained are generally yellow. (Compare this J., 1911, 
738).—J. B. 

Indigo and thioindigo dyestuffs in the colloidal condition. 
Badische Anilin und Soda Fabrik. Fr. Pat. 462,079, 
Sept. 2, 1913. Under Int. Conv., Nov. 2, 1912, and 
March 28, 1913. 

Skk Ger. Pal. 266,536 of 1912 ; this J., 1913, 1101. Instead 
of tho Hulphito-colluloso lyes, there may bo used aromatic 
sulphonio or carboxylic acids, especially benzylamine- 
Biilplionio acids, or phenolsulrthonio acids or their oon- 
deiLsation products with formaldehyde, etc., or amorphous 
non-hydroxylated aromatic sulphonio acids soluble in 
water.— T. F. B. 


X^’IHaminoacridine and its alkyl derivatives; Process 

for producing . L. Cassella und Co. G. m. b. H. 

First Addition, dated July 10, 1913, to Ft. Pat. 433,079, 
Oct. 18, 1910. 

This addition is for the puriX)Bo of indicating several 
ty(H)graphical errors in tho chief patent (see this J., 1912, 
120).— T. F. B. 

Half -wool and half-silk dyestuffs; Manufacture of . 

0. Imray, Lonaon. From Farbwerke vorm. Meister, 
Lucius, imd Bruning, Hoeohst a/M., Germany, Eng. 
Pat. 13,2:16, June 7, 1913. 

A TBTRAZO compound from p-phonylonediamine, benzidine, 
tolidino or dianisidine, or a derivative or homologue 
thereof, is combined with 1 mol of a mono- or di-sulphonio 
acid of a naphthol, aminonaphthol or dihydroxynaphtha- 
lene, and with 1 mol. of an acidyl derivative of 1.6.7- 
or 2.6.7 -aminonaphtholsulphonic aoid. The dyestuffs are 
generally blue and dye omy the cotton in mixed fabrics. 

-J. B. 
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•^t-Hyirwevmonoaxo dyestuffs; Process for — . 

Etrbwerke vom. Mewter, Lucius, und Britorng. 
Third Addition, dated July 25, 1913, to Pr. Pat. 361,649, 
July 26, 1906. Under Int. Conv.. Oct. 16, 1912 (see 
U.a Pat. 827,468 of 1906 ; this J., 1906, 922). 

The diazo derivative of picramio acid ^-amino*4.6- 
dinitrophenol) is combined with a mon^lkyl ester of 
1.8-dihydroxynaphthaleue-4-sulphonic acid. The pro- 
ducts aye unmordanted wool, in presence of bichroiMte 
and an acid, green shades fast to fulling and to light 
■<see also Second Addition to this Patent ; this J., 1913, 
^50).— T. F. B. 

'\Indigo'\ dyestuffs for wool ; Process for preparing yellow 

Farbwi^rke vorra. Meister, Lucius, und Briining. 

Ger. Pat. 267,384, Feb. 26, 1911. 

The yellow compounds obtained from indigo or 6.6'- 
■dimethylindigo by treatment with benzoyl chloride, 
benzyl chloride, or benzotrichloride, are converted into 
yellow acid wool dyestuffs by heating with fuming sul- 
phuric acid. — T. F. B. 

Vat dyestuffs of the anthracene series ; Process for preparing 

. Farbwerke vorm. Moister, Lucius, und Briining. 

Ger. Pat. 267,622, Aug. 23, 1912. 

0- Halogen DiANTHRTMiDES are converted into vat d3re- 
stufib by treating with substances which eliminate hydro- 
halogon acids. For example, 2-bromo.l.l'-dianthrimide 
“(obtained by boiling 2-bromo.l'-aminoanthraquinono with 

1- chloroantnraquinone in amyl alcohol in presence of 
<3oppor acetate and calcium acetate) gives an orange-yellow 
vat dyestuff. — T. F. B. 

Vat dyestuff of the anthracene series ; Process for preparing 

a . Farbwerke vorm. Meister, Lucius, und Briining. 

Ger. Pat. 267,833, Sept. 26, 1912. 
l.l'-T)iAMiNO-2.2'-dianthraquinonyl is treated with an 
acid or neutral roiulensing agent. The product appt^ars 
to bo identical with that obtained from bromo-l.T-dian- 
thrimide according to Ger. Pat. 267,622 (see preceding 
abstract). — T. F. B. 


Dyestuff of the anthracene series ; Process for preparing a 

yellow . Farbwerke vorm. Meister, Lucius, und 

Briining. G<ir, Pat. 267, .646, Nov. 3, 1909. 

A YELLOW vat dyestuff, which is applied in tlu^ same way 
as Flavanthreno, but dyes richeir sliades, is obtained by 
heating an w-dihalogen.2-meihylanthraquinone with 
copper. — ^T. F. B. 

Disazo dyestuffs especially suitable for making lakes ; Pro- 

cess for producing . Chorn. Fabr. Grieshoim- 

Elektron. Fr. Pat. 461,644, Aug. 13, 1913. Under 
Int. Conv., Jan. 9, 1913. 

The tetrazo derivative of tetrachlorobenzidine 
(NHj : Cl : Cl — 1 : 2 ! 6) is combined with two mols. of 
a l-aryl.3-meth}l-6-p3nfazolonc. The dyestuffs produce 
yellow to oronge lakt^s, fast to light and insoluble in oil, 
and yellower than those obtained from o-dichlorol)onzidinc. 

— T. F. B. • 

Triphenylmeihane dyestuffs ; Process for producing . 

Farbonfabr. vorm. F. Bayer und Co. Fr. Pat. 461,810, 
Aug. 26, 1913. Under Lit. Conv., Aug, 30, 1912, 

A BULPHONio acid of alkylated or arylated m-toluidine, or 
a mixture of such sulphonio acids, is condensed with an 
aromatic aldehyde which does not contain an alkylamino 
group in the p-position to the aldohydio group, and the 
leuoo compounds ere oxidised. Similarly, the uusulpho- 
nated amines may be condensed with the aldehydes, and 
the products sulphonated before or after oxidation. 
YoUowish-green dyestuffs are produced which are much 
fMter to fulling and to alkalis than the corresponding 
dyestuff from ethylbenzylanilinesulphonio acid. — ^T. F. B. 


Disato dffutuffs for viol ; Procus for preparing red — v 
Farbemabr. voruL P. Bayer und Co. Ger. Bst. 268,967, 
July 20, 1912. 

A TBTBAZO compound is combined on the one hand with 
one mol. of a monoalkyl- 1.8-dihydroxytmphlhalene-3.6- 
disulphonio acid, and on the other hand with a derivative 
of a jS-ko tone -aldehyde in which the aldehyde-hydrogen is 
replaced by an alkyl, aryl, alkoxy, or arylamino group, or 
with mothylketol or its sulphonio acids, or with phonyl- 
mothylpyrazolone or its sulphonio, carboxylic, halogen, or 
nitro derivatives. The products dye red shades on wool 
fast to sulphuring. — T. F. B. 

[Azo] dyestuffs capable of being developed ; Process for p^ 

paring . Farbonfabr. vorm. F. Bayer und Co. 

Ger. Pat. 268,792, Dec. 28, 1912. 

A DIAZO or diazo-azo compound is combined with 1.6- 
aminonaphthol or with its 6- or 7-sulphonic acid, and the 
product is diazotised and combined with a derivative of 
2*6-aminonaphthob7-Bulphonio acid or its 1 -substitution 
roduots wluoh contain a diazo tisable amino -^up in a 
9teronuoloar side-chain ; as examples of these derivatives 
may be mentioned amino benzoyl-2-amino-6-naphthol-7- 
sulphonic acid, aminopbonyl-1.2 naphthiminazole-6- 
hydroxy-7-Hulphonic acid, aminophenyl-l’2-naphtho- 
tniazole-6-hy(lroxy-7'Sulphonio acid, etc. The produota 
dye cotton blue- black to greenish-black shades, and can 
bo diazotised on the fibre and developed with phenyl- 
methylpyrazolono, acetoacctanilide, etc., to produce pure 
green shades very fast to light. — ^T. F. B. 

Vat dycMuffs of the anthracene scries ; Process for pre- 
paring Farbenfabr. vorm. F. Bayer und Co. 

Gor. Pat. 268,605, Jan. 22, 1913. 

The indazolus, obtained by eliminating the elements of 
water from o-diazo-methylnnthraquinones, are treated 
with halogens or mixtures which evolve halogens. Vat 
dyestuffs are x>roduoed. — ^T. F. B. 

LetuMgalloc.yanines ; Process for preparing blw to green 

Farbwerke vorm. Durand, Huguenin und Co. 

Ger. Pat. 266,699, March 23, 1913. Addition to Ger. 
Pat. 167,806. 

Leuco-comtounds of gallocyanine dyestuffs are condensed 
with aromatic aldehydes to produce substances wliich dye 
blue to green shades on a chrome mordant, — ^T. F. B. 

Vat [oafAroccnc] "dyestuffs ; Process for preparing red- 

brottm to brown . L. CaHsella|jmd Co. Ger. Pat. 

267,416, Aug. 16, 1912. Addition to Ger. Pat. 267,414. 

1.6-DiAMiNOANTHBAQUiNONE is condensed with benzo- 
quinono and the product is treated with o- or j3-chloro- 
anthraquiuone. The rod-brown to brown dyastuffs thus 
produced give very fast, full shades in dyeing. — ^T. F. B. 

[Azo] colouring matters capable of being further developed ; 

Process of producing . Farbenfabr. vorm, F. 

Bayer und Co., Elberfcld, Germany. Eng. Pat. 16,386, 
July 16, 1913. Under Int. Conv., Deo. 27, 1912. 

See Ger. Pat. 268,792 of 1912 ; precediug.—T. F. B. 


Disazo dyestuffs for cotton ; Manufacture of yellow . 

A. G. Koxam, London. From Chem. Faor. Griesheim- 
Elektron, Frankfort on Maine, Germany. Eng. Pat. 
17,878, Aug. 6, 1913. 

See Ft. Pat. 461,039 of 1913 ; this J., 1914, 19.— T. F. B. 


Disazo dyesti^s ; Manufacture of A. Q. Bloxam* 

London. From Chem. Fabr. Griesheim-Elektron, 
Frankfort on Maine, Germany. Eng. Pat. 18,096, 
Aug. 8, 1913. Addition to T^. Pat. 1730, Jan. 23, 1911. 
See Fr. Pat. 461,644 of 1913 ; pieoeding.— T. F, B. 
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Monoasu) dpeHuffi €specidlly suitable for mahiug lakes [and 

for producing ice-colours] ; Process for preparing . 

Chem. Fabr. Grieeheim-Eloktron. First Addition, 
dated July 28, 1913, to Fr. Pat. 441,333, March 13, 1912. 
Under Int. Conv., March 10, 1913. 

See Eng. Pat. 17,279 of 1913 ; this J., 1014, 73.~T. F. B. 

Production of fast shades on vegetable fibres and dyestuffs 
therefor, Eng. Pat. 1436. ^eeVI. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Manufacture of ethyl alcohol from sawdust. Junicn. 
*Sec XVIII. 

Manufacture of nitrocellulose for collodion. Viscosity of 
collodions, ('handolon. See XXII. 

Patents. 

Cellulose ; Pleaching of — — . F. W. Dobson, Tamworth, 
Staffs. Eng. Pat. 3801. Fob. 14, 1013. Addition to 
Eng. Pat. 3181, Feb. 8, 1911 (this J., 1912, 225). 

In bleaching cellulose by the method of rotating it with 
concentrat(!(l bleach liquor in a closed vessel, the action 
may be accelerated by introducing air, chlorine or other 
Nuitablt! gas so tluvt a pressure of about 10 lb, per sq. in. is 
attained. When chlorine gas is used the water placed in 
the vessel to saturate the pulp may made alkaline and 
caused to alisorb chlorine gas prior to bleacliing under a 
pressure ol gas. — J. F. B. 

Artificial silk and the like thread ; Machines for manu- 
facturing . Soc. Anon, des (k-dlulosiis Planchon, 

Lyons, Franco. Eng. Pat. 13,360, June 9, 1913. Under 
Int. Conv., May 2, 1913, 

Two sets of bobbins on jiarallel shafts are driven by 
moans of friction wheels nitating on a sle<‘Vo of a central 
shaft ; means are provitled through tap{)cts, cams and 
lovers, wherobv the central shaft is caused to rotate 
through an angle of ISO^' when the set of bobbins receiving 
the thn^ad is filled up. Thus the set of empty liobbins on 
the other shaft takes the place of the previous one 
automatically and the guide leviirs are so arranged that 
the thread is gathered up by adhesion to the empty 
bobbins and broken off the full ones without the attention 
of the operator. — J. F.B. 

Cellulose esters ; Manufacture of products having a basis 

of . H. Dreyfus. Fr. Pat. 461,644, Juno 2, 1913. 

Under Int. Conv., May 27, 1913. 

Nitboceixulose or esters of cellulose with fatty acids 
are combined in solution with glyceryl esters of aromatio 
carboxylic acids and the products are employed foi^ all 
purposes where plastic cellulose derivatives are required. 
Example ; Glyceryl monobenzoate is dissolved in acetone, 
tetrachloroethane or other suitable solvent of cellulose 
eBt(»rs, together with an equal weight of cellulose acetate, 
and pliable films or coatings are obtained on evaporation 
of the solution. More rigid products are prepared by using 
smaller proportions of the glyceryl benzoate.— J. F. B. 

Cellulose annthate [tnacose] ; Manufacture of derivatives 

of . F. Petit. Fr. Pat. 461,900, Nov. 8, 1912. 

Fob the preparation of brilliant products from viscose 
a coagulating bath is employed consisting of a concentrated 
saline solution, together with a quantity of acid legulated 
so as to produce at first a thread consisting of yellow 
xanthate, still soluble in water, which is gradually con- 
verted into cellulose by the action of the acid liquid. 
Examples : a solution containing 30 per cent, of somum 


sulphate and 12 per cent, of oommeroial hydroohlorio 
acid or a saturated solution of common salt oontaining 
10 per cent, of acetic or formic acid.--J. F. B. 

Viscose solution from toood eeUulose ; Manufacture of a 

[purified] . A. Bernstein. Fr. Pat. 462,147, 

l^pt. 3, 1913. Under Int. Conv., Sept. 3, 1912. 

The alkali-cellulose prepared from wood pulp is subjected 
to the action of carbon bisulphide in the usual manner. 
The jiroduct is then discharged into a vertical vessel with 
agitators and a conical bottom, the latter being provided 
with a grid and discharge-cock. In this vessel the crude 
xanthate is washed for a few minutes with water or with, 
water slightly acidulated with acetic acid, and the liquid 
which absorbs the saline by-products and excess of carbon 
bisulphide, is discharged. The purified residue is then 
dissolved by the addition of an alkali.— J, F. B. 

Cellulose formate solutions; Process for preparing . 

Internationale Celluloseestor-Ges. m. b. H. Ger. Pats* 
266,600 and 267,677, July 6, 1912, and Feb. 26, 1913. 

(1) Solutions of the following compounds are used as 
solvents of cellulose formate : — Alkali iodides and bromides,, 
calcium chloride, ammonium nitrate, alkaiine -earth and 
metallic nitrates, cupric chloride, alkali xanthates, aniline 
salts, and alkali salts of aromatic mono- and polysulphonic 
acids. The solutions set to a jelly when cool, but become 
liquid again on warming. The (iellulose formate can bo 
separated from them by suitable precipitants. (2) 
Solutions of soluble bichromates are used as solvents; 
thus, 20 kilos, of cellujose formate can be completely 
dissolved in a solution of 30 kilos, of ammonium bichromate 
in lOO litres of water, preferably by aid of gentU; heat. 

— T. F. B. 


Plastic composition [from, yeast and spent hops]. A. S. 
Quick, Assignor to M. Bartholomew, London. U.S. 
Put. 1,084,900, Jan. 20, 1914. 

A MASS containing yeast in a condensed or semi-solid 
condition is thoroughly mixed with a smaller quantity of a 
textile fibre; the mixture is heated and the product 
shaiied while hot. Ground spent hojis may be added to 
the mixture ; the fibres used should be sufficiently long to 
produce a felted mass. — J. F. B. 

[Paper] Pulp ; Method of preparing . C. Baohe- 

Wiig, Berlin, N.H., Assignor to H. J. Chisholm, Now 
York. U.S. Pat. 1,084,244, Jan. 13, 1914. 

A STOCK suitable as a substitute for ground wood pulp is 
prepart'd from cellulose material such as straw or com 
(maize) stalks by jilacing the material in a digester, 
withdrawing the air frtim it, forcing in a bleaching gas such 
as sulphur dioxide, then injecting a pulp-forming liquor 
such as sodium chloride solution and cooking the mass. 

-J. B. 

Fibrous matter; Process for separcUing from ad- 

mixtures. J. J. Worst, Delft, P. M. H. L. (>)llec, and 
J. M. Egmond, Kotterdam. U.S. Pat. 1,083,204, 
Dec. 30, 1913. 

See Fr. Pat. 449,069 of 1912 ; this J., 1913, 482.— T. F. B. 

Cellulose and other substances of which it forms the essential 
part ; Process and apparatus for the electrical treatment 

of . A. L. C. Kodon, Bordeaux, France. ]^g, 

Pat. 6668, March 18, 1913. Under Int. Conv., March 26. 
1912. 

See Ft. Pat. 463,111 of 1912 ; this J., 1913, 786.— T. F. B. 

Celluloid, acetylcelluhse, and analogous substances ; Process 

for cleaning or renovating objects of A. Pilsohel 

Fr. Pat. 461,121, Aug. 6, 1918. 

See Eng. Pat. 18,106 of 1913 ; this J., 1914, 20.— T. F. B. 

Production of solvents [M nitrocellulose] by means of halogen 
compounds. U.S. Pat. 1,082,643. See XX 
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VL--KJBACRDIO; DYEING; PRINTING; 
FINlSHDia 

Dlfeing^ The theory of . L W. D. Banoroft. J. 

PhTB. Chem., 1914, 18, 1—25. 

Ths author disousaeB the experimental data available 
«nd concludes that it is sufficient to establish the outlines 
of a satisfactory theory of dyeing if the single postulate be 
•accepted that a fibre tends to adsorb everything in the dye 
solution in amounts varying with the nature, conoentra* 
tion, and temperature of the solution and with the nature 
of the fibre. In the present paper the data available in 
regard to dyeing with acid dyes are discussed in relation 
to this postulate, and it is shown that in the case of acid 
•dyes it may be deduced that the dye will be most readily 
taken up in an acid solution, but may be taken up in a 
neutral or alkaline solution ; also that a readily adsorbed 
anion will decrease and a readily adsorbed cation increase 
the amount of dye taken up. The paper of Hallitt on 
“ The Theoi^ of the Acid Dye-bath ” (tnis J., 1899, 368) 
is discussed in detail in relation to the adsorption theory. 


they rest. The working parts of the machine are enclosed 
in casings inside of wnioh a pressure of air is maintained 
in order to prevent the entrance of the bleaching or ot^r 
corrosive liquor.— J, B. 

Fast shadee on vegetabh fibres; Production of and 

dyestuffs therefor. H. Levinstein, J. Baddiley and Levin* 
stein, Ltd., Manchester. Eng. Pat. 14^, Jan. 17, 
1913. 

pYESTOnrs of the general formula, R.Nt.D.N,.M.N,.R, 
in which R represents resorcinol, D the residue of a 
diamine capable of giving substantive dyestufis, and M 
the residue of an aminonaphtholsulphonio acid containing 
an extra-nuclear diazotisable amino-group, are claimed. 
Bright shades are produced on vegetable fibres which 
on after-treating with formaldehyde become fast to 
boiling soap. For example, the tetrazo-compound from 
m-azoxytoluidine combined with one mol. of m-amino- 
benzoyl- l.amino-8-naphthol-3-6‘d^ulphonio acid, re-di- 
azotised and combined with two mols. of resorcinol gives a 
red.— J. B. 


Basie dyestuffs ; The fixation of 1 y means of naphthols. 

J. Niagavi. Rev. G6n. Mat. Col., 1914, 18, 33. 

The process consists in fixing a naphthol or naphthol- 
sulphonic acid on vegetable fibres by steaming, a com- 
pound being produced which has a chemical affinity for basic 
dyestuffs like that of tannin, and which also has the 
property of fixing dyestuffs mechanically like albumin, 
casein, etc. The presence of a catalyst is necessary for 
the formation of the lake, a wide variety of inorganic 
compounds being suitable. The shades are brighter than 
those produced on a tannin-antimony mordant. — J. B. 

Colour tneasiirement and nomenclature ; The industrial 

applicability of the mrious systems of . P. Krais. 

Z. angew. Chem., 1914, 27, 25 — 37. 

The author examines the possibility of establishing a 
standard system of colour value nomenclature, and comes 
to the conclusion that only a compromise can be achieved 
on account of such difficulties as the practical impossi- 
bility of obtaining pure spectrum standards, the variations 
in light from different sources, the difficulty of comparing 
a lithographed colour scale with textile materials, for 
example, if it is necessary to judge the apptjarance of a 
shade “ overhand.” etc. The various schemes that have 
been devised (by Radde, Langhein, K. Mayer, Kallab, 
Arons, Klemperer, Loyibond, l^umann and Rosenstiehl) 
are d^cribed and criticised, and the author discusses his 
experiences with the three main tyjxjs of apparatus — the 
pigment colour scale, the light -filter apparatus and the 
rotating disc apparatus. Yellow, on account of the 
difficulty in measuring its strength, is always an obstacle, 
^umann’s scale is finally recommended as a practical 
basis for the measurement of colour values, in spite of its 
complicated nomenclature and the difficulty of securing 
absolute regularity in commercial pigments.— J. B. 


Patents. 


Limviaiing, acidifying and washing wool ; Pump workec 

^ compressed air for machines for F. Bemhardi 

Masohinenfabrik und Eisengiesserei. Fr, Pat. 462,166 
Sept, 3. 1913. Under Int, Conv., June 11, 1913. 


A Recip^atinq current of compressed air is used for 
forcing liquids from a lower to a higher level in wool wash- 
ing, etc., machines, whereby metallic corrosion usually 
associated with rotary and other pumps, is avoided. — J. B. 


BfejuAing, dyeing, washing, etc., hanks ; Apparatus for . 

W67*^^l Coventry. Eng. Pat. 

The ^rn rods are supported on rails which are alternately 
raised, moy^ forward, lowered and moved back to their 
former position. The yam rods are also caused to revolve, 
first in one direction, then in theother, by rollers on which 


Dyeing machines. W. Furness, Greotland. Eng. Pat. 
1688, Jan. 21, 1913. 

In order to allow of their ready removal, the rollers in 
hawking machines, such as are used for indigo vats, aro 
mounted in the frame in open slots, the stripper-bladeB 
being mounted on beams parallel to the rollers and so 
disposed as not to prevent the removal of the latter.— J. B. 


Dyeing and otherwise treating textile fibres or fabrics; 

Apparatus for . W. and J. A. Dock, Huddersfield. 

Eng. Pat. 22,186, Oct. 2, 1913. 

The dye -vat has a false bottom and a vertical circulating 
pipe, open at both ends. The circulation is effected by 
moaoB of steam which enters through a pipe brought dowu 
inside the circulating pipe. On emerging from this pipe 
the steam impinges on a dish having a central mound, 
whence it is refieoted up through a horizontal grating into 
the circulating pipe. The top of the circulating pipe is 
fitted with a dome-shaped deflecting plate.— J. B. 


Charges for dye-vats ; A pparatus for forming and preparing 

J. T. Psarski, Cleveland, Ohio. U.S. Pat. 

1,083,410, Jan. 6, 1914. 

The material is comprossod by moans of a weighted lid 
and the admission of steam in a cylinder which telescopes 
into the mouth of a cylindrical dye-vat, and which has tor 
a temporary bottom the false bottom of the dye-vat. 

-J. B. 


Dyeing on bobbins ; Apparatus for . Textilmascbinen- 

fabrik B. Cohnen. Fr. Pat. 461,261, Aug. 11, 1913. 
The blocks of wood on which the small bobbins are wound 
are displaced by perforated dyeing tubes, each tube being 
slightly enlarged at its lower end. The bobbins are then 
slippc^ on to the longer perfoiated spindles of the dyeing 
machine, one above another, each tube fitting into the 
•nl ^rged portion of the one above it. — J. B. 

Naphihazarin derivatives ; Dyeing or pHnting ivith . 

O. Imray, London. From Soc. of Cbem. Industry in 

Basle, Switzerland. Eng. Pat. 12,790, June 2, 1913. 

Certain condensation products of naphthazarin aro dyed 
or printed on vegetable fibres in the form of their leneo- 
oompounds, after the manner (rf 'vat dyestuffs. Greys, 
browns and various shades of black aro produced, whuih 
aro improved in fastness on after-troating with metallic 
salts. Suitable condensation products aro obtidned ( 1 ) by 
condensing naphthazarin or its derivatives with substances 
containing one or more primary, secondary or tertiary 
amino-gnmps ; or (2) by heatmg naphthazarin or its 
derivatives or the products obtained as described under (1) 
in solution or suraension in a diluent with or without toe 
additiem of alkalC a sul|Jiide or the lilm.--J. B. 
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[Feb. £8, lOlf. 


Solutions for bleaching and other like purposes ; Electrolytic 

apparatus for maHng . C. A. M. Buckley. Pr. 

Pat. 46L666, Aug. 21, 1913. 

SBBEng. Pat. 18,600 of 1912 ; this J., 1913, 1007.— T. P. B. 

Dyeing skinSt hairs, feathers^ and the like ; Process for . 

Act.'Ges. f. Anilinfabr., Treptow, Germany. Eng. 
Pat. 10,293, May 1, 1913. Under Int. (bnv., Oct. 19, 
1912. Addition to Eng. Pat. 20,926, March 19, 1912. 

SBKGor. Pal. 202,692 of 1912 ; this.I., 1913, 941.— T. P. B. 

Fast dyeings on the fibre; Process for producing . 

L. Cassella und Co. G.in.b.H. Pr. Pal. 461,747, Nov. 
5, 1912. 

Ske Eng. Pat. 26,897 of 1912 ; this J., 1913, 1007.— T. F. B. 

Dyeing machine. The Psarski Dyeing Machine Co. Pr. 
Pat. 461,867, Aug. 8, 1913. 

See Eng. Pat. 18,303 of 1913 ; this J., 1914, 7.1— T. P. B. 

Manufacture of colouring matUrs of the bentanthrone 
series and dyeing and printing thercwilh. Eng. Pat. 
6248. See IV, 


Vn.~ACIDS ; ALKALIS ; SALTS ; NON- 
METALUC ELEMENTS. 

Sulphuric acid free from nitric acid and oxides of nitrogen ; 

Preparation of . A. Gr<!’goir<*. Bull. 8oc. Chim. 

Belg., 1914, 28, 32—33. 

Tub sulphuric acid to bo purified is diluted in a Kjeldahl 
flask with its own volume of wster and concentrated by 
Imiling. If traces of nitrous compounds still remain, the 
process is repeated. — 0. E. M. 

Electrolytic chlorine at Mount Morgan, Q^ieensJand. B. 
Du Faur. Trans. Australasian Inst. Min. Eng., 1911, 
16, 376—389, 

The installation comj»rihes20 colls, each of which (see fig.) 
is divided into three comnartnients by means of two per- 
forated sheets of iron [b) boiled to the bottom and ends ; 


liquor returned to the dissolving tank ; the oathode^ 
solution, the sodium hydroxide content of which is not 
allowed to exceed 8 per cent., is periodically withdrawn 
and either run to waste or evaporated for the recovery 
of sodium chloride. The cells are oonneoted in series 
and a current of 360 amp. is employed, the volta^ 
necessary being 88 when the anodes are new and 98 
when fraah ones are required (6 months later). The- 
chlorine production over a mriod of 6 mont^ was 
312*48 lb. per 24 hours ; and the consumption of sodium 
chloride 3 lb., or 1*67 lb., per lb. of chlorine obtained, 
according as the sodium chloride was extracted from 
the cathode liquors or not. The moan power consumption 
by the colls was 2*6 eleotrioal-horso-power-hours per lb. 
of chlorine produced, the electrical current efiioienoy 
being 63*72 per cent, and the energy efficiency 49*24 
per cent. On the basis of salt consumption per lb. of 
cihlorine produced, the ofliciency of the plant was 65 or 
98 per cent, according to the disposition of the cathode- 
liquors.— W. E. P. P. 

Polysulphides of the alkali metals. 1. Polysulphides of 
sodium. A. Rule and J. S. Thomas. Chom. Soc. 
Trans., 1914, 105, 177—189. 

SuT.PiTxm reacts readily with sodium hydrosulphido 
in alcoholic solution with the evolution of hydrogen 
sulphide and formation of polysulphides. The authors 
liavo used quantities of sulphur corresponding to di-, tri*. 
tetra*, penta-, and hexa-sulphidos, and concentrated 
the solution in oatjh cafw> to obtain a solid product. Only 
in the case of the tetrasulphide proportion was the product 
homogeneous, when it was pure anhydrous tetrasulphide 
crystallising in cubes and having a yellowish colour. 
The crystals molted at about 267° C. and wore readily 
soluble in water, but 1 he solution soon b 3oame cloudy. The 
other proportions gave mixtures of tetrasulphide with 
unchanged hydrosulphido or with sulphur, although there 
was some indication of the formation of a higher sulphide 
when mursh sulphur was used. The course of the reaction 
was followed in each case by measuring the amount of 
hydrogen sulphide evolved, which also gave an idea of the 
nature of the substances in .solution. By reducing solu- 
tions of the tetrasulphide with metallic sodium the an- 
hydrous disulphide was obtained as a bright yellow 
crystalline powder, not so soluble in alcohol as the tetra- 
sulphide.— W. H. P. 



the two asbestos diaphragms (c), upon the inside walls, 
extend to the bottom of the cell, the anode compartment 
thus formed being covered at the bottom and each end 
with cement 1 in. thick. The diaphragms extend upwards 
to (d) and are held in position by the earthenware cov^r 
(e) of the cell, the spvce between t hem and the latter being 
filled with cement. The upper part (/) of the cover is 
removable for the pur|K>se of renewing the anodes, but 
while the cell is in use is rendered gas-tight by means of 
pitch. The anodes (a) are of Acheson graphite, the holders 
Ming composed of an alloy of Pb 80 and Sb 20 per cent. 
For the purpose of indicating the level of the solution in 
the anode compartment, the latter is connected with the 
dazed earthenware pot {g) by means of the ebonite pipe (k). 
The electrolyte ie a solution of common salt from which lime 
and magnet tove been separated by precipitation with 
a mixture of fiodium carbonate and hydroxide (in calcu- 
lated quantities) followed by settling, decantation of the 
clear solution, and filtration of the sludge. The purified 
solution from the storage tank drips into the anooe com- 
partment of each coll, through a funnel, the ohlorme 
evolved being drawn ofi by suitable means and the anode 


Peraulphatvs ; Action of on aceiates. M. A. Gordon. 

J. Phys. Chora., 1914, 18, 55 — 66. 

Acetic acid is docomposod in two ways by persulphate , 
l>eing, on the one hand, oxidised, with formation of ethane, 
olefines, carbon dioxide, water, and other products, and on 
the other hand, decomposed into methane and carbon 
dioxide, the persulphate acting catalytically. That per- 
sulphate itself is the catalyst in this second mode of decom- 
position is shown by the facts that probable impurities 
when tested had no such action and that the action ceased 
when the persulphate was destroyed. The oxidation of the 
acetic acid is promoted by conditions favouring the 
decomposition of persulphate {e.g., high concentration 
of persulphate, high temperature, moderate acidity, 
presence of manganous sulphate or platinum foil), provided 
they arc not carried to excess : in presence of an exoessive 
quantity of sulphuric acid, the persulphate is decomposed 
at high temperatures with liberation of oxygen, and oxidaf- 
lion of the acetic acid is diminished. The catalytic 
decomposition of acetic acid into methane and oaibon 
dioxide is promoted by high concentration of aoetio acid, 
low acidity (obtained by addition of soffinm acetate to 
reduce the dissociation of the aoetio acid) and low eon- 
oentration of persulphate.— A. S. 

Peroxides. S. Tanatar. Ber,, 1914, 47, 87—89. 

The author controverts some results obtained by Tubant 
and Riedel (this J., 1911, 1210). A solution of niokel 
peroxide in dilute sulphuric acid contains hydrogen peroxide 
and not merely persulphario acid. Nickel peroxide 
dissolved in hydiooyanio acid in piiesenoe of potsmium 
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eynide yieWi torger quanUtiM ol 

bat other aiolwl oompoundB, if free from cobalt, do not 

giye the reaction.— J. R. 

Silicic acid gel: Action of h^en^xi^ on— . 
A. Komarowsky, Chem.-Zeit., 1914, 88 , 121—122. 

By evaporating silicic acid gel with a slight exc^ of 30 
per cent, hydrogen peroxide to dryness on the watw-batn, 
Sr over sulphuric acid, a glassy amorphous ma^ is obtained 
containing 12-6 per cent, of active oxygen, 60-6 per cent. 
SiO, and 36-8 per cent. H,0. On keeping it graduaUy 
loses oxygen in the form of oaone and also water. It 
liberates chlorine from hydrochloric acid and iodine from 
potassium iodide, decolourises permanganate, evolvcb 
ozone on treatment with concentrated sulphuno acid ; 
and must be regarded as cither a persilicic acid or a i>er. 
h^rogel of silicic acid in which pert of the water has been 
replaced by hydrogen peroxide, — ^A. S. 


Cupric oxide jellies. L. S. Pinch. J. Phys. Chem., 1914, 
^ 18, 26-33. 

The author confirms Poerster’s statement (Ber., 1892, 
25, 3416) that copper ammonium acetate, on treatment 
with water, yields a blue jelly, which, however, is not 
tiermanent. Similar jellifs, some of which were of a more 
permanent character, wore prepared in various ways, 
the best results being obtained by adding 4 drops of 
concentrated sulphuric acid to 50 o.o. of a saturated 
solution of copper acetate and then adding 3 — i c.c. of 
dilute ammonia (1 : 1). The jolly dried to a powder 
when exposed to the air, but on shaking with » 

solution was obtained which again sot to a jelly, and this 
sequence of operations could apparently be repeated 
indefinitely. Good results were also obtained by using 
potassium sulphate in place of sulphuric acid.— A. S. 


Magnesium chloride as mineraliser, and a conirihdion to 
the spectrochemistry of the rare earths. K. A. Hofmann 
and K. Hoschele. Ber., 1914, 47, 238—247. 

Anhydrous magnesium chloride melts at VOS'* C. to a 
mobile liquid which is stated to be an excellent solvent and 
crystallising medium for many metallic oxides. In some 
cases it reacts with the oxides, and especially with sulphates, 
with formation of volatile chlorides, c.g. of beryllium, zinc, 
iron, and tin. In other cases spinel-like magnesium com- 
pounds are formed, probably as the result of decom- 
position of the magnesium chloride by water vapour 
from the heating flame or by atmospheric oxygen. Such 
tlecomposition must always be taken into consideration, 
as large octahedra of magnesia are formed which remain 
admixed with the reaction product; and the crucible | 
may be attacked by hydrochloric acid or chlorine. For 
example on melting magnesium chloride in an open 
platinum crucible, aggregates of hexagonal platinum 
crystals are gradually formed ; in a gold crucible, regular 
crystals of ^>ld; in silver, crystals of silver chloride, 
and in copper, crystals of cuprite (CujO) are nroduced. 
There is, however, little action on porcelain crucioles or on 
covered platinum crucibles. By heating iron filings, 
anhydrous ferrous sulphate, or ferric oxide with fused 
magnesium chloride, according to the conditions crystalline 
prodaots ranging from magnesium ferrite, (FoOjjjMg, to 
ferrosofsrric oxide (IbOa),Fp, may be obtained, all of 
which are strongly magnetic. Other compounds which 
may bo prepared m this way in the form of crystals are 
magnesium ortboborate from hydrated boric acid, mag- 
nesium uranate from uranic acid, cerium dioxide, 
praseodymium oxide and zirconium dioxide from the 
corresponding sulphates, and the oxychlorides of erbium 
neodymium, praseodymium, and samarium from the 
corresponding sulphates. — A. 8 . 

Uranyl nitrate ; Question of the liability of — to explode. 

W. Fichhom. Chem.-Zeit.. 1914, 88 , 139. 

A SAMPLE of Merck’s uranyl nitrate, U0«(N0t)ti6H|0, 
showed triboluminescence phenomena, but gave no 
indicsitions of exploding when shaken in a flask, as in the 
case of the sam]^es examined by Iwanow (this J., 1912, 


862) and by Andrews (C3iem.-Zeit., 1912, 1463). Br 
extracting a oonoentisited aqueous solution of the salt 
with ether a product was obtained containing 63*92 per* 
cent. UO, and 24*83 per cent. NO«. On exposing the 
product to the air rapid absorption of water took place,, 
and it is probable that this is a factor in causing explosion 
phenomena.— C. A. M. 

Carbon dioxide and monoxide dissolved afuLr pressure ; 

Electrolytic reduction of . F. Fischer and 0. Prziza.. 

Ber., 1914, 47, 256—260. 

Experiments were made with an apparatus similar to that 
used previously (this J., 1913, 362) for the electrolytic* 
reduction of dissolved oxygen. Using solutions of 
potassium, sodium, or lithium sulphate saturated with 
carbon dioxide as elootrolyto, ana copper coated with 
zinc and then amalgamated as electrodes, the carbon 
dioxide was reduced to formic acid even at comparatively 
high current densities (10 — 15 amperes per sq. dcm.).. 
For short periods (10 mins.) the current yield was almost 
qiuintitative, but high concentrations could not be 
obtained, owing to migration of the formic anion to the 
anode. The maximum concentration of formic acid 
attained was 17*6 grms. of potassium formate in 100 c.c., 
the current density being 6 amperes per sq. dcm., the 
current yield 49 per cent., and the pressure nearly 60* 
atmospheres. Carmn monoxide dissolved under pressure 
was reduced, in very small quantities, to methyl alcohol,, 
when low current densities were used; no methane was 
formed. — A. S. 


Reaetwns in non-aqueous solutions. VI. In acdonitrile.. 
A. Naumann. Bor., 1914, 47, 247—256. (See also 
this J., 1909, 1196; 1910, 349.) 

The solvent was prepared by leaving commercial aceto- 
nitrile (contaminatea by acetamide) in contact with, 
phosphorus pentoxide in a closed vessel for 3— -4 weeks, 
then distilling, and collecting the fraction boiling at 81*6® C, 
At 18' C. 1 grm. of acetonitrile dissolved 0*0161 grm. 
CnClj, 0*2443 grin. CuBr„ about 0*1333 grm. Ou,Clj, 
about 0*0386 grm. CujBr*, 0*0362 grm. CuJj, 0*1131 grm. 
KSCN, 0*0762 grm. NH 4 SCN, 0*0408 grm. OoCl„ at 
least 2*9 grms. AgNOj, and 0*0968 grm. Hg(CN), respec- 
tively. In addition to the salts mentioned, ammonium 
bromide and calcium nitrate were very sparingly soluble, 
ammonium nitrate, mercuric and bismuth iodides were 
slightly soluble, sodium and potassium iodides, sodium 
thiocyanate, potassium permanganate, aluminium, cad- 
mium and tin chlorides, cobalt, mercuric, oadmium and 
bismuth bromides were soluble, and lithium, fenio and 
ferrous bromides, zinc, ferric, ferrous, mercuric and 
bismuth chlorides, cadmium iodide, cWorine, bromine, 
iodine, hydrochloric, hydrobromic and hydriodio acids, 
ammonia, hydrogen sulphide, and sulphur dioxide were 
ea*«ily soluble in aoetonitrile. Many of the salts formed' 
addition compounds with the solvent. Tne reactions oi 
the dissolved substances were studied and are doscribed in 
detail. — ^A. S, 


The system, sulphur dioxide-camphor. Belluoci and’ 
Grassi. See XX. 

Carbonbisulphidcasa laboratory solvent. Vlies. XXIII.. 


Patents. 

Water spray or steam injected into sulphuric acid chambers ; 
Device for regulating, according to the density of the acid' 

in the chambers, the . L. Santa. Pr. Pat. 461,641, 

Aug. 13, 1913. Under Int, tJonv., Feb. 7, 1913. 

Past of the acid condensing on the walls of the chamber 
is led into a gutter and thence into a reoeptaole moonUd 
on one end cf a counterpoised lever, connected with 
clockwork mechanism, by which the movement of the 
valve controlling the supply of water to the spraying* 
devices is operated. When the density of the acid falls 
below a certoin limit, the acid in the reoeptaole is not. 
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«afficieiitiy h^avy to operate the lever, the clockwork is 
^prevented Irom working, and the supply of water is cut 
•off.~A. B. 

Lead chamber for mlphuric acid manufacture. H. Ising. 
Ger. Pat. 287,613, Feb. 7, 1913. 

Thk walls of the chamber arc provided with superposed 
ledges of such form and width that the acid droos from 
them directly on to the ftoor of the chamber. In this way 
the area of the walls coming directly into contact with 
the liquid acid is diminished. — A. 8. 

Jfitrie acid ; Manufacture of from nitrates and 

sulphuric acid. C. Uebel. Fr. Pat. 461,452, Aug. 1C, 

1913. Under Int. Conv., March 11, 1913. 

‘Sulphuric acid and half the usual charge of nitrate are 
introduced gradually into a retort which is heated to about 
140'’ C., whereby nitric acid vapour of high concentration 
is evolved. When the nitrate is completely decomi^sed, 
the temperature is raised to 160® — 170®C., and the other 
half of the charp) of nitrate is introduced gradually ; 
the acid vapours liberated during this stage of the process 
are still of a high degree of concentration, though yielding 
a weaker acid than those from the first stage. The residue is 
next transferred to another retort in which it is heated to 
about 260“ C. to expel water and the last traces of nitric 
acid. — ^A, S, 

Nitrous gases ; Process for the absorption of . 

i)ynamit-A.-0. vonn. A. Nobel und Co. Ger. Pat. 
267,874, Nov. 27, 1912. 

Thib claim is for the use of fatty acid esters of alcohols, 
€.(/., amyl acetate, as absorbents. At the ordinary 
temperature amyl ucotato will absorb about 20 ])er cent, 
of its weight of nitrogen oxides, and these can be subse- 
quently recovered by passing a current of air or other gas 
through the liquid and warming or by treatment with 
water. — A. 8. 

l^hosphoric arid ; Process of manufacturing . F. 

Brunschwig, Brooklyn, N.V. US. Pat. 1,083,429, 
Jan. 6, 1914. 

^Ground material containing calcium phosphate is trealed 
with sufficient sulphuric, acid to render the mass fluid 
whilst in a state oi agitation, and the reaction is stoppinl 
’before impurities go into solution, the quantity of acid 
used being such as to allow 1 he calcium phosphate to remain 
in excess up to 20 per cent. — 0. R. 

Formates and the like ; Process of producing . J. E. 

Bucher, Coventry, R.I. U.S. Pat. 1,083,689, Jan. 6, 

1914. 

A CVANOQEN compound of a light metal, especially the 
•cyanide, is vigorously hydrolysed in the presence of the 
hydroxide of the same metal,’ at the boiling point of the 
mixture, with the rapid formation of a oarboxylate, 
fes|)ecially the corroB|X)nding formate. — 0. R. 

Lead solutions ; Process of producing , /rom lead ore. 

Process of producing lead nitrate solutions. 8. W. 
Anderson and G. C. Kaar, Spokare, Wash. U.S. Pats. 
1,083,910 and 1,083,911, Jan. 13, 1914. 

'^Crudb lead sulphide is digested with dilute nitric acid 
^7 p’tr cent, strength) containing an alkali nitrate, and the 
solution purified by the addition of successive small 
•quantities of an alkali. Iron is eliminated from the 
solution by first heating the latter with sufficient scdhim 
carbonate to precipitate the greater jvirt of this impurity, 
and then with that nooessary to precipitate the remainder. 

— W. E. F. P. 

•Sodium bisulphite ; Process of making solid . H. 

Howard, Boston, Mass. U.S. Pat. 1,084,436, Jan. 13, 
1914. 

‘Bopium bisulphite solution is exactly neutralised with 
-sodium carbonate, so as to obtain solid sodium sulphite 
suspended in a solution of the same ; by the action of 


sulphur dioxide, both the suspended and the dissolved 
sulphite are concerted into bisulphite, the s(^d bistilpliite 
is separated, the residual liquor is neutralised, and the 
procedure is repeated.— 0. R. 

Sodium fluoride and aluminium fluoride ; Manufacture of a 

double compound of . Humann und Teisler. rr. 

Pat. 461,181, Aug. 7, 1913. 

The double compound, 6NaF,2ALF|, is obtained by the 
interaction of 3 mols. of sodium silicofluoride and 2 mols. 
of alumina. 2*8 kilos, of sodium silicofluoride suspended 
in 1 — 1*6 litres of water is heated to 40“ C. and 1*6 kilos, 
of aluminium hydroxide suspended in 1*5 litres of water 
and also heated to 40“ is added with vigorous agitation. 
The product, although it contains about 20 per cent, of 
silica, is readily fusible and may be used directly as a 
clouding agent for enamels and opal glass. (See also Fr. 
Pat. 458,750 ; this J., 1913, 1067.)— A. 8. 

Basic insoluble carbonates [basic magnesium carbonate and 

white lead]; Manufaciure of and of their trans- 

fortnalton products, Chem. Fabr. R&hnitz Ges. m. b, H. 
Fr. Pat. 461,397, Aug. 14, 1913. Under Int. CJonv., 
Aug. 15, 1912. 

Ba.sic carbonates, especially those of magnesium and lead, 
arc prepared by precipitating a solution of a soluble salt 
of the metal, with a mixture of a carbonate and a soluble 
hydroxide. More or less voluminous precipitates are 
obtained according to the relative proportions of 
carbonate and hydroxide used and the temperature of 
precipitation. — k. 8. 

Tartaric acid ; Treatment of materials containing for 

the extraction of calcium and potassium tartrates. T. 
Gladysz. IfV. Pat. 461,901, Nov. 8, 1912. 

Wine lees from which calcium and potassium tartrates 
cannot readily ho extracted (“gummy lees”) are first 
healed in suitable vessels and subjected to the action of 
almost anhydrous hydrochloric acid gas at about 130“ C. 
This treatment greatly facilitates the subsequent 
extraction of the tartrates. — .1, H. L. 

Chlorate solutions ; Process for activating . K. 

Hofmann. Gor. Pat. 267,906, Nov. 20, 1912. 

Osmium or a comjjound of the same, especially osmium 
totroxide, is added to a neutral or acid solution of the 
chlorate. (See also this J., 191 3, 46, 697, 977. ) — A. 8. 

Cyanogen or hydrogen cyanide ; Production of gases con- 
taining from gaseous mixtures containing earion, 

hydrogen^ and nitrogen, in the electric arc. Konsortium 
fiir Eloktrochomische Industrie Ges. m. b. H. Ger. 
Pat. 268,277, July 1, 1911. Addition to Ger. Pat. 
263,692 (this J., 1913, 1067). 

The yield is increased by introducing into the arc the 
vapours of metals or metallic compounds (e.g. copper 
or iron or their salts), capable of exercising a favourable 
catalytic effect on the reaction. — ^A. S. 

Hydrogen peroxide ; Process of producing . A. 

Pietzsoh and Q. Adolph, Hoellriegelskreuth, Qeni^y. 
U.S. Pat. 1,083,888, Jan. 6, 1914. 

A MiXTUBK of a persulphate and sulphuric acid is subjected 
to the action of steam, with the formation of hynrogen 
peroxide vapour. — O. R. 

Oraphitising carbon ; Apparatus for . P. L. T. 

H^roult, New York, Assignor to Electrode Co. of 
America, Niagara Palls, N.Y. U.S Pat. 1,084,274. 
Jan. 13, 1914. 

A VEBTXCAL, tubular graphitising chamber k oonafructed 
of a series of horizontal, removable, brickwork rin^^, so 
that the height of the chamber can be regulated at will 
Electrodes are disposed at the top and near the bottom 
of the chamber, and the latter is surmonntell by a tuK wU r 
heating chamber, the lowrr end of which forms a direct 
extension of the gra]^tising chamber, the gases from the 
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lattor thuH passing through the uiasH of material dcK- 
oending from the heating to the graphitising chamber. 

— (). R. 

Orea of manganese and of iron and manganese ; Vat of 

natural in contact proccaaea for the production 

of hydrogen]. A. Messenschmift. Fr. Paf. 401,480, 
Aug. 19, 1913. Under Int. Oonv., Jan. 10, 1913. 
Natural ores of manganese or of manganese and iron are 
used as contact materials for the production of hydrogen 
by the alternate action thereon of reducing gases and 
steam,. It is stated that hydrogen is obtained in good 
yields at 700° — 800° C., about 200°(.'. lower than the i 
temix*raturcs required when sjxmgy iron is used as contact ; 
material. — A. S. 

Reducing agents ; Manufacture of atMe from rapidly 

oxidising auhatancea, such as sodium, potassium, calcium. \ 
phosphorus, and the like. Goldstein. Ger. Pat. 
208,667. IVe. 24, 1912. 

Easily oxidisable substarujes, such as those mentioned in | 
the title, are incorjKirated with porous inQt(>rials. Metallic i 
sodium, for example, in long filamcuits, is incorporated 
with kieselguhr and heated to about 100° C. with i 
exclusion of air or in an atmosphere of nitrogen. The ' 
product, it is stated, is not atfected by exjKisuiv to air. : 
Metallic oxides which arc to bt' rediuicd, or metals to he j 
protected from oxidation, may also lx? incorporated with ; 
the jsirous material.- A. S, 1 

Nitrous gases or mpours ; J*ro('ess for the nhsoiption of . 

A. T. Schloesing, Pans. Eng. Pat. 22,1 19, Get. I, 1913. 
Under Int. Oonv., Oct, 2, 1912. 

Skr Fr. T»at. 400,328 of 1912; this .1 , 1914, 23.— T. F. B. i 

AHrie m id : Process for com enlrating aqueous — — . II. 
Pauling. Fr. Pat. 401,320. Aug. 11, 1913. Under Int. 
<!onv., Aug. 24, 1912. 

SrioU.S. Pat. 1,074,287 of 1913; (his J., 1913, 1009. T. P, B. 

Sulphuric at'id ; Process for coneenfrating hy pre- ' 

Hminary and final conccniraHovs. A, Znmier. Fr i*at 
402,010, Aug. 30. 1913. Under Jnt Aug. 30*, 

1912. 

Sick Ger. Pat. 200,06.6 of 1912 ; tins J.. 191.3. 761.- T. F. B. ; 

Hydrogen : Pronss for produeing . Badache Anilin , 

uml Soda Fahrik. Fr. Pat. 401,021, Aug. 4, 1913. 
Umler Int, Gojiv., Sept. 7, 1912, 

Skk Eng. Pat. 209(i of 1<M3 ; this .)., HM3, 11.60.- T. F. B. ; 

f'(n>ling prodnen qas and sintullaneovshf vianufad >ring sail 
hg the erapoiaftioi of brine. Erg. Pat . 2728. /Vef^llA. 

Preparing metals and metal oxides in n minutely divided ' 
/(//•///. Fng. Pat. 5212. See X. ' I 

Eleetrolytie procts.seM and apparatus, parfieularly applieahle I 
to the prod net ion of alkali eompounds. Eng, Pat. 19.36. I 
See XI. * 1 


Vni.-GLASS ; CERAMICS. | 

SeUnium na colouring agent in aoda-lime silicate glasses, i 
P. hVnaroli. Chem..Zeit., 1914, 88 , 177—180. j 
It was shown previously (this J., 1912, 1033) that in | 
cbestnut brciwn selenium glasses the colour is due to I 
polyselenides. Ultramicroscopic examination has now ! 
shown that in pink glasses, which always contain some 
gitash, the colour i.s duo to elementary colloidal selenium. 

w affected by a more protracted cooling, 
wmoh oauacB some opacity through the formation of 
selenitea and selenides ; opalescent Kcleniiim glasses are 
pfuduced in this way. Red colloidal stdenium pai tides 
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have a magnitude loaiwthan 40 up. The colloidal solution 
the same properties as other selenium-sols. These 
glasses ex^bit great analogy to boron -selenium ultra- 
marine. The absorption spectrum of colloidal selenium * 
solutions vanes from red to yellow according to the siie 
of the sub-microns. — H. H. S. 

China clay ; Temperature at which the combined water in 

is expelled. W. Thomson. J. Soc. Dyers and CV»1., 

1914, 80, 46—46. 

Ordinary Ghina day contains usually about It) to Jti 
}H?r cent. HjO which can be expt?lled at stoam-oven tem- 
jierature (about 104° (\). On heating toredness a further 
loss takes place of about 12 |xt cent, on the dry day; 
this water is held very tenaciously for none .of it is giv*en 
up during an hour’s heating at *600° F. (29.3° G.). The 
eharaeter of the substance is entirely changed by the loss 
of this eomhiiied waB r. — B. 

Patknt. 

Manufacture of n double compound of sodium jiuoride and 
aluminium, fluoride. Fr. Pat. 401,181. See Vll. 


IX.-~BUILD1NG MATERIALS. 

Portland cemenl ; Plant, and method of manufacture of ■ — — 
at Limestone Island. F. N. Rhodes. Trans. Australasian 
Inst. Min. Eng., 1912, 16, 276—287. 

The cement rock of Limestone Island, Ntw Zealand, 
requires only the addition of a certain amount of high- 
earlsmatc limestone to yield a mixture with a eom|X)sitioii 
suitable for making Portland cement. The raw materials 
are eiushed, diied in a rotary dryer, ground, and passed 
through the kilns, the dinker Ix'ing burnt fairly hard. 
The hot dinker is quenched by a stream of water, mixed 
with 1 |H*r cent, of gyiwum, and mixture ground.— T. Sr. 

J^ATENTS. 

HUuminous compositions \for roads], J. J. Ingham 
Bradford. Eng. Pat. 1458, March 18, 1913. 

Bitumen sheeting, i.e., canvas coated with bitumen, is 
interposed between (wo layers of a composition formed 
by bailing together 4 parts of pitch, 1 part of creosote oil, 
14 jiarts ot sand, 7 parts of Trinidad bitumen, and 7 parts 
of jx*trol pitch. — O. B. 

Slime and the like {Portland cement slurry ] ; Prwess of 

separating and purifying . M. Kohn, Briinn, 

Austria. Eng. Pat. 8129, April 7, 1913. 

Thk'K mud, espeeiully cement Hlurry, containing large 
and rough particles, is passed into a closed reservoir, 
from which it is forced by means of compressed air through 
ail inclined sieve into an outlet pipe or reservoir, th'* 
compressed air also serving to remove the rosidue remaining 
in the first reservoir by way of a seiiond pipe. — O. R. 

Lumber , Process of treating . {Tinting ivood.] R. L. 

Gilliam, New York. U.S. Pat. 1,084,200, Jan. 13, 1914. 
A PINKISH colour is imparted to the sap wood of the 
sweet gum tris* by subjecting the wood in a dosed chamlier 
tf» the action of steam at alniut 100° G. until the sap is 
substantially removed, and continuing the treatment 
in the presence of the exuded sap and of iron, until the 
desired shade is obtained. — 0. R. 


X.-MErALS ; MBTAUURGY, INaUDlNG 
ELECTRO-METALLURGY. 

/row ore output of the uxM. (’. K. Leith. Times Eng. 
Snppl., Feb. 4, 1913. 

The annual output of iron ore in the chief producing 
countries during the latest period (average of 1909, 1910, 
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and 1911) for which figures are available was : United 
States, 50 million tons ; Germany, 27 ; United Kingdom, 
16; France, 14; Spain, 8, and Sweden 5 million tons. 
Continued heavy pioduction may bo expected of the Lake 
Superior ores, the ores of the Franco-German boundary, 
the Bilbao ores of Spain, the Cleveland ores of England, 
and the high-gro^ magnetites of N. Sweden ; whilst 
increasing quantities oi ores may bo expj'cted from Sweden 
and Cuba, and the use of Clinton hieinatites and Adirondack 
magnetite in the United States will also jirobably increase. 
In the near future there will probably bc*como available 
the Brazilian high-grade lurmatites, Chilean ores, and ore 
deposits of Western United States, Westc?rn Canada, 
India, and China. — ^A. S. 


Sulpho-telluride gold ore; Roasting of (hs KalgurU 

Gold Mines, Ltd. F. G. Brinsden. Trans. Australasian 
Inst. Min. Eng., 1911, 16, 71—90. 

A DESCRIPTION, with drawings, of plant which has a daily 
output of 360 tons is given. The crushed ore is roasted in 
Simplex Edwards roasters, and on being discharged is con* 
veyed direct to the agitators, whore it is mixed with 
' oyanide solution. It enters the agitators at about 454° C. 

I The aim in roasting is to obtain a product having the 
I minimum quantity of oxygen -absorbing salts, and tests are 
I made by titrating a sodium hydroxide extract of the roasted 
: ore with A^/100 iodine solution. The roasting enables 
i an average extraction of slightly over 94 per cent, of the 
I gold to be maintained. — T. St, 


Steel refining ; Metallurgy of in an ar.id electric 

furnace. A. Muller. Stahl u. Eisen, 1914, 84, 89—96. 
The most important reaction is the passage of hilicon into 
the steel from the lining and the silica-rich slag. This 
silicon has a considerable deoxidising action, and makes 
additions for deoxidising pur]X)ses unju'ccssary. No final 
doBuiphurisation or dephosphorisatiou lakes ]»lacc. A 
certain amount of desulphurisation is effected probably 
by the format ioti of volatile silicon sul])hide at the arc 
tem^rature, but this only balances the sulphur contained 
in the coke, etc. The most Buitablo slogs contcin CaO 
alwut 16, MgO 2 to 6, MnO 10 to 15, FcO about 4, and 
SiOj 65 to 60 per cent. Wliilst the working of an acid 
electric furnace requires care and ex}s>rience, the author 
considers that whert» suitable material is uvailable, it has 
the advantages over the basic furnace, for the ])roduclion I 
of medium quality steel, of smalhir current consumption | 
through d shorter refining period, a saving of deoxidising ' 
additions, cheaper first cost and upkeep of the lining, ' 
and cheaper fluxes. — T. 8t. j 

[Gold and silver.'] Treatment of the complex East GippsUind \ 
{Victoria) ores. K. A. Mickle. ^JVans. Australasian ' 
Inst, Min. Eng., 1911, 16, 583-— 603. | 

The ore contains iron pyrites, mispickel, pyrrhotine, : 
blende and galena, with smaller amounts of eoppu' pyrites, | 
covcllite, stibnite and jamesonito — th(»sii minerals oec.urring ■ 
as an intimate mixture (totalling about 40 T)er cent.) in I 
wliich the first two predominate — and also varying j 
quantities of calcite, mtignesium silicate and felspar ; ‘ 
llio country rock is a greenish-coloured sc.hist, which, in 
the neighbourhood of a lode, is also usually impregnated 
with fine-grained sulphides. The ore, containing about 
27 dwt. Au and 20 dwt. Ag jHir ton, is wet- 
stamped and passed over amalgamated co])j)er plates to 
cone hydraulic classifiers, whence the sized products are 
transferred to different Wilfley tables ufsm each of which 
a “ strip ” of sulphides is obtained. The upj>or part of 
this strip (“ galena eoncontrato ”) is roasted and smelted 
separately, the remainder (“ ordinary concentrate ”) being 
roasted and chlorinated ; the sands and slimes are treated, 
separately, by cyaniding. The “ ordinary concentrate ” 
contains from 65 to 80 dwt. Au ])er ton, only about 
86 per cent, of which is extracted by the present method. 
Experiments showed that the gohl is intimately mixed 
with the sulphide portion of the ore, much of H being 
exceedingly fine and probably not “ free ” even after fine 
grinding ; that during roasting, some of the gold particles 
bocora© more or less enclosed by reason of the fritting 
which occurs and thus protected from attack by the 
chlorine; and that by mixing the raw, with au equal 
weight of roasted, concentrate (previously chlorinated) 
and roasting the mixture, a product is obtained wliich is 
more amenable to oyanide or chlorination treatment than | 
the ordinary roasted conceniralo. (Tn a large-scale test 
the residue from the chlorination of the formei contained 
6 dwt. Au per ton and that from the latter 10—14 dwt.) 

In the oyanide process, the best results were obtained by 
first treating the raw concentrate with the solution, then 
roasting the material slowly and at a low temperature, 
and finally treating it a second time with cyanide, A 
higher extraction, however, was obtained by roasting and 
oklorination than by any other method of treatment with 
•ohents.— W. E. P. P. 


I [Gold and silver^] Cyaniding; Use of lime in A. M. 

! Morton. Min. and l^g. World, 1914, 40, 68. 

I Tub functions of lime in cyaniding practice and its use 
, in the various stages of the ore treatment are discussed. 

! The following method is advocated by the Minos Trials 
Committee of 8. Africa for determining “ available ” lime 
in the commercial product : — 60 grins, of crystallised sugar 
and 800 c.c. of water are added to 2 grms. of the sample 
(CO-mesh), the mixture is shaken thoroughly, allowed to 
j stand for a few houis with occasional shaking, and diluted 
' to 1000 c.c. 60 or 100 c.c. of the liquid are withdrawn 
I immediately after shaking and titrated with standard 
I oxalic acid (22*5 grms. per litre: 1 c.c. =0*01 grm. CaO) 
using phenolphthalein as indicator. — W. E. F. P. 

Gold and silver ; Preeipilnlion of in cyanide solutions 

by carbon. R. K. (kiwlos. Trans. Australasian Inst. 
Mm. Eng., 1912, 16, 68—61. 

In treating tailings, which also contained Imlf-bumt coal, 
etc., from power plants, by fine grinding in a weak cyanide 
solution for the recovery of gold and silver, it was found 
that the coal caused first the selective precipitation of the 
gold, and later of the silver. Experiments show^ that 
ground clinker, half-burnt coal, and charcoal wore all 
«»ffective, but that unconsumed coal-dust had no action. 
The action apj)earod to be more rapid with fresh carbon 
than with carbon that had become saturated with water. 
The trouble was overcome by jeassing the tailings over 
vanners to remove the carbon. — T. St. 


Auriferous and argentiferous copper; The electrolytic 

refining of at Lithgow, in New South Wales. G. H. 

i Blakonioic. Trans. Australasian Inst. Min. Enc., 1911, 
I 15, :16— 70. 

i Tub anodes consist of blister copper containing 99*4 to 
99 6 per cent. Cu, with Au from 2 to 4 oz., and Ag from 
16 to 20 oz.; and weigh originally 200 lb. iRch. The 
I electrolyte contains approximately 12 per cent, of free 
: sulphuric acid, and 14 ptir cent, of crystallised copper 
: Rulpliate; the temperature is maintained at about 120° 

I to 1,30° F. (48° — 64-6° C.)., and the solution is 
: agitated by jets of compressed air at a pressure of 6 lb. 
j i»er sq. in. The current density is 12 to 14 amps, per 
sq. ft. of cathode surface, and the space between the face 
j of each starting sheet and the anode is about 24 in. The 
e.loetrolyte flows from one tank to another, ana is finally 
filtered through saml and returned to the feeding tank. 
As it gradually becomes richer in copper, it is electrolys^ 
from time to lime in speoial tanks with insoluble load 
anodes. The cathodes obtained are molted in a rever- 
Iwratorj^ furnace used solely for this purpose, and the 
molten metal, after being brought to ‘‘pitch,” is ladled 
into ingots. This copjx'r, which contains about ^95 per 
cent. (^ 1 , is used chiefly for wire making. The mud from 
the tanks is siftcxl, washed, heated to a dull red heat, and 
boiled with concentrated sulphuric acid. The residue is 
then washed, dried, and fused with sodium carbonate in 
a small cupel furnace to gold bullion, which usually 
Rssys about 12 to 16 per cent. An and 82 to 80 per cent. 
Ag.^ This bullion is parted eleetrolytically in an electrolyte 
of silver nitrate solution, a silver plate forming the cathode. 
The gold is caught as a mud in calico hags, and after heiog 
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heated with nitric acid, ia fuaed, giving a fineness usually 
from 990 to 998, The silver is removed by moving wooden 
arms from the cathodes as fast as it is deposits. The 
TOooked ofi crystals are finally collected and fused, the 
fineness being not less than 996. — T. St. 


Copper-welding ; New for . W. Schieber. 

Chcm.-Zeit., 1914, 88, 188. 

The two pieces of copper, placed in position, are heated 
at the appropriate point by means of the oxy-hydrogen 
blowpipe until the requisite degree of softening is attained. 
Complete reduction is then effected in a flame of specially 

E urified hydrogen, and the welding is accomplished by 
ammering. It is claimed that the joint is invisible 
and tlmt the area of jimcture is homogeneous in every 
way with the remainder of the metal. — J, R. 


Copper ; Action of sulphurtc acid on . J. T. Cundall. 

Chem. Soc. Trans., 1914, 105, 60—63. 

Under certain conditions sulphuric acid which has been 
acting on copper, when i)oured from the metal into water, 
yields a reddish-brown precipitate of metallic copper, 
which appears to bo produced by the decomposition of 
cuprous sulphate. The original acid must be below 
94 })er cent, strength, and the maximum effect is given by 
an 87 per cent. acid. If the same acid liquid is heated it 
deposits cither cuprous or cupric sulpnide, according 
to tlie degree of heating ; and these deposits redissolve 
with evolution of sulphur dioxide on heating still further. 
( uprous sulphate is thus regarded as the primary product 
of the reaction : — 


{a) 8Cu +4112804-= 3Cu ,80^+ Cu jS + 4H2O, 
(6) 2Cu+2H2S04=Cu2804+2H20+S02. 


Equation («) probably re])re8ent8 a low-temperature 
reaction. The formation of the secondary products is 
represented as below : — 


(c) 5 Cu2804+4H2S04=Cu.,S+8CuS04+4H20, 

(d) CujS+2H2SO4=CuS+0uSO4+2H2O+SO,, 
(«) CuS+4H,SO.-^CuSO.+4SO,+4H'o. 


Soo also Pickering (Chcra. Soc. Trans., 1878, 88, 1 12).— J. R. 


Mixed sulphides [of lead and zinc]; Treatment of 

by the “ Norioood ” process. E. J. Horwood. Trans. 
Australasian Inst. Min. Eng., 1912, 16, 228—241. 

C0NCENTRATK.S containing sulphides of lead and zinc, 
with possibly the sulphides of iron and copper, are roasted 
for a short lime at 300" to 400" 0. The particles of lead 
sulphide thus become coated with a layer of sulphate, 
whilst the zinc sulphide is unaffected, and the two may 
then be pepa rated b\ an acid oil flotation (see also this J.\ 
1909, 942, and 191 ), .342). The Ix^st results obtained from 
Tasmanian compl(?x sulphides wore, zinc concentrates 
with 58*6 Zn, 3 5 Pb ; load residues with 5-8 Zn, 20-0 Pb 
per cent . Silver and gold were present. The former could 
be largt'ly recovered in the leady residues. Details are 
given of crushing, roasting, and flotation, as carried out 
in an experimental plant. — T. St. 


ZtM ; The recrysfullisation of worked . G. Timof4eff 

Rev. M6t., 1914, 11, 127—132. 

The stnicture of zinc crushed in a vice becomes homo- 
geneous, no crj’stals being visible under verv high magnifi- 
cations. The hardness increases considerably. R^^rystal- 
lisation takes place however extremely readily on anneal- 
ing the metal, and in time at the ordinary tcmpeiature. 
The growth of the crystals is more rapid the higher the 
temperature of annealing, and the greater the deformation 
the aunc has undergone. Under slight shock the largo 
individual crystals composing oast adne become striated, 
tbiB effect being produced even by removing the ingots 
from ittoulds, if special care is not taken. The tost 
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and chromic acid 6 per cent., to 100 c.o. of water.— T. St. 


^ properties of . [AlumrUnm. 

A. Neuhurger, Elektrochem. Zeits., 1914, 

At^yinq udth 9— 12 per cent. Co improves aluminium, 
but It 18 still deficient in mechanical strength owing to 
the coarse crystalline structure. This defect can be 
overcome by addition of a smaU proportion of tungsten 
or molybdenum, yielding alloys having a tensile strength 
three times that of pure aluminium. The best results are 
obtamed wth : W 0-8-1-2 <vnd Co 8-10 p«r cont., or Mo 
5 ^o^'png and rolling qualities 
din^ish and the tensile strength increases with uiorcasing 
content of tungsten (or molybdenum) and cobalt. The 
alloys contaimng tungsten are somewhat harder thaa 
those containing molybdenum.— A. S. 


Cerium and its alloys ; Preparation of . M. Molden- 

hauor. Chem.-Zeit., 1914, 88, 147. 

Cerium fluoride is more suitable than the other halides or 
^e oxide for the preparation of cerium alloys by reduction. 
An alloy containing per cent, about 86 Co and 12 Ca 
was obtained from a mixture of cerium fluoride and 
calcium (10 per rent, more of the latter than the amount 
requi^ for reduction). The yield was improved by 
covermg the compressed mixture with a layer of 
calcium fluoride ; a glass tube, pa.ssing through this layer 
served for the introduction of the ignition mixture 
and magnesium ribbon. Alloys of Ce-Fe, free from 
calcium, wore obtained from mixtures of cerium fluoride, 
ferric oxide, and calcium. By substituting aluminium 
for calcium in this mixture, a 60 per cent, yield of an alloy 
containing iier cent. 25-3 Ce, 62-5 Fe, 10 2 Al, and 1*2 Si, 
was obtained. This product showed similar properties 
to those of the commercial iron alloys. — ^L. E. 


JtounarypkmUandmachxnery, [Die^castings.] J. Homer, 
Engineering, 1914, 97, 144—145. 

Die-castinq or casting under pressure in steel moulds, 
IS adopted for making intricate parts whkh would bo 
expensive to cast in sand, to stamp in dies or to machine. 
The accuracy of castings having holes, screw-threads, 
teeth, etc., is as great as with ordinaiy machined parts. 
Only whito-metal alloys are suitable. These may contain 
Zn 60—80, 8n 5^, Cu 2—20, Al 2—6, and Sb 1—6 
per cent. A oonsidorable range of alloys is thus available. 
Those alloys arc not as strong as bronze or cast iron, 
but parts made of the latter can bo oast in. In the following 
example, Ifos. 1 and 2 are suitable for ordinary work in 
place of brass, No. 3 is harder and No. 4 harder still. 



No. 1. 

No. 2. 

No. 3. 

No. 4. 

Zinc 

Tin 

Copper 

Aluminium .... 

Lead 

Antimony 

per cent. 
78-76 
14-76 
6-26 
6-26 

per cent. 
72-7 
ig-0 

6-0 

1-0 

2-0 

0-8 

per cent. 
78-8 

12-0 

10-6 

8-4 

per cent. 
46-2 

80-9 

20-4 

2-6 



Gas furnaces may be used for melting the metal, the pot 
being covered to prevent oxidation, and the metal forced 
through a tube and nozzle into the moulds. A pressure 
of 80— 120 lb. per sq, in. is applied by means of a hand- 
lever.— A. T. L. 


Co9ii6i(af<on-and^5yfncanaq^/eAiWnm Hoxiit, Qlauser, 

8h jsxni 


p2 
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Patbnts. 

Hltel or iron ; Procesn for minufaduriruj . 0. 

Tiachenko an(i H. PaulHon, St. PfiorKhur^f. Kng. Pat. 
27,147, Nov. 26, 19J2. 

PURV gawouB or vajKiriHed hycInjcarlHins hnj jiaHsod, 
by auction or prcBsurc, into eleotrolytically-rotinod iron 
until the motal in carlniriHed to the required degree, the 
operation being preferably effected in a cloaed, electric 
fnmaee.— W. K. F. P. 


{Iron ond- Mt'tl.] Wirf‘ : Artmaliny . M. V7o(k1s, 

Warrington. Kng. Pat. 10,215, April ItO, 1913. 

In an appjiratuK of the kind having a h-hI of aand or other- 
powdery material at one or- both ends, prr»viHMm in marie 
whereby the sand, etc., carried away from the wul by the 
moving wire is collected in a seah‘d trap and conveyed 
iMiek to its original jmsition. — W. K. F. P. 


Sf'‘pl ; Mfihod of irpaliutj . A. J. Ho.ssi, Niagara Falla, 

N.Y., Asaignor to Th<* 'Fitanium Alloy Marnifactiiring 
Oo., New York. IbS. Pat. 1,084,036, dan. 13, 1914. 
ArrKR addition of aufficieut carbon to impart the required 
degree of hardnesa, titanium and mangancHc are added 
to prevent nndoHirable brittleness, 'Fbe finished at eel 
contains Ti le.sa than 0-50 and Mn less than 0-(M) jxm 
rent. -*W. E. F. P. 


AVer/; MHhod of refining — — . E. Humliert. Fr. Pat 
461,459,' Aug. 18, 1913. 

'Fhk refining is effected in two htugivs; in the second a' age, 
slag (containing lime, carbon, silica and a little finorsiwii) 
is used, and when the metal is tdp|Msl, the wnole 
rrr a |»art <rf this slag is left in the fnrnaee. Iron 
oxide or oth(‘r oxirlising agruit is addrvl to oxidise (hr* 
ealcium earhidr* which has lK*en formed and the heat 
of this reaction serves to improve the fluirirty <rf the 
slag. The strrel from thr* H(*Hsem<*r <‘onvr‘rt(‘r, rir the lik<*, 
is now introduced on to)) of the slag, where l»y energetic 
dephosphorisation iseffr'cled whilst thr* riretal is descending 
through 1h<‘ molten slag. After about JO mins, dejihos- 
phorisation is |)raetieally eomj)lr*tc ; thr* slag is ieinovc<l 
and fresh slag introduci*<l for thr* second statu* of the 
refining.— A. S. 


Steel alloy for ehetrir dynnnios. W. lliihr*! Fr. Pat, 
461,704, Aug. 22, 1913. Under Int. Conv.. Aug. 27. 
1912. 

The alloy, of high electric ri'sistaiiee, is erun|M)se<l of iron 
and metals of s))r*eiiie gravity lr*ss than iron, such us 
alumiiuum and magiu'.'^ium. - H. N, 


Jron, free from rarhon ; Mtthod and mmnn for the pro- 

duction of direct fuoii toes, treji of ti nfractory 

nature, R. 1*. Pietet. Kr. Pat. 461,895, Nov* 8, 
1912. 

A BLAST furnace r)f the usual tyj»e W'orking with hot blast, 
is provided with a s(*coud lower set of tiiycrt*s, tliroiigh 
some of whieh earla)n monoxide is snppli<*d, and through 
the others air enriched with oxygen. The r arlnm supplied 
to the furnace with thr* ore is regulated either to be only 
sufficient just to reduce the iron f)xi<le, or to give the iron 
a desired carbon content. The mass which enters the 
zone between the two sets of tuydres thus contains only a 
predetermined amount of carbon. In this zone the iron 
and the slag are melted by the heat of combustion of the 
carbon monoxide supplied through the lower set of 
tuyeres, the proportions of carlxm monoxide and oxygen 
being regulated according to the refractory nature of the 
gangue. The molten metal and sing are run off by different 
apertures from the crucible situated bt*low the lower set 
of tuyeres. The iron in the crucible may be further 
refined by blowing air through it, or suitable additions. 


such as chromium, vanadium, nickel, etc., may be made 
liefore the metal is run off. — 1’. 8 t. 

[Steel, I Armour plate. Soc. Anon, des Aci6ries et Forges 
dc Firminy. Fr. Pat. 462,087, Nov. 13, 1912. 

The steel preferably contains : — C 0*460 to 0*760, Mn 
under 0*700, Cr 1*60 to 2*80, Ni 2 to 4 per cent. There 
may be also less than 2*5 per cent. Mo, W and V. After 
forging, the plate is heated to 775° — 900° C., and 
quenched; heated to 660°— 675° and quenched; 
heated so that the temperature falls uniformly from about 
860° (’. at the face, to below 700° F. at the back, and 
quenched ; reheated to below 6(K)° C. The face may be 
very siijiertieially hardened by covering it with potassium 
fcrrocyanide during the heating operatirms.- -T. St. 

[Steel.] Armour plate : F we -hardened . Soc. Anon, 

<les Aeieries et Forg(*s de Firminy. Fr. l*at. 462,201, 
Nov. 16, 1912. 

Thr steel emiiloyed contains : — f’ 0*160 to 0*260, fr 0*900 
to 2-.500, Ni 4*60 to 6*60, Mn under 0*600 per cent. All or 
jiart of the chromium may Ik) rei»laced by tungsten, 
molybdenum, and vanadium. Hardening of the face to a 
depth of im)re than 16 mm. is brought about during the 
heat treatment by means of potassium ferrocyanide. On 
li'*ating the plate before the last quenching, the back of 
the )>late is heated to a slightly lower temperature than 
the face. As a final oja-ration the plate may In* reheated 
to a tem)X5rature below 600° f. — T. St. 

Ferro-chromium and pure chromium ; Klertrometallurgiral 

manufacture of and other metah, from metallurgiral 

slatjH free from iron. (\ A. Keller. Kr. Pat. 461,098, 
Oct. 21, 1912. 

j Frkbo-jtikomiitm or ferro- manganese alloys are produced 
by keeping the amount of reducing agent at a low amount, 
so that an oxidising slag is obtained in which iron is 
practically absent, and a slag rich in chromium or man- 
ganese oxi<le IS formed. By the n'duction of these slags, 
the )mrc metals may be obtained, or by the addition of tlie 
slags to the original ore, alloys rich in chromium or man- 
gam*sc may Is* ))rodn(*ed. — B. N. 

j (Ires ; Treatment of . Miiu*rals Separation, Etd., 

London. From A. H. Higgins, New York. Eng. Pat. 

1 27,323, Nov. 27, 1912. 

The recovery of metalliferous material from ores is effected 
jjartly by froth-flotation and partly by treatment with 
solvents. The two processc's are applied Huecessivcly or 
simultaneously, the solvent, in the latter ease, being the 
medium in which the mineral -bearing froth is produced. 
In eitlier case the ore or eoneeutrate may be roasted or 
otherwise treated to render any desired jiortion soluble. 
In the a|>j)lieation of tlie process to load-bearing ores («.g., 
lead-zine sulphides) claim is made for the use of ferri<' 
chloride (in hoi sulutiori) for dissolving the lead con- 
stituents. — W. E. K. P. 


Ore concentration [froth flotation] ; Apparahitt for . 

W. Broadbridge and A. (\ Howard, Assignors to Minerals 
Se)>aralion, Ltd.. liondon. U.S. Pat. 1,084,196, Jan. 13, 
1914. 

A SERIES of agitating- and aerating-vessels arranged in 
sections and (grated in conjunction with a series of 
spitzkasten, ^ch agitation seotion has a high-level 
outlet (provided with pulp -directing baffles) to the 
adjacent spitzkasten ; and each of tlte latter a low-level 
outlet to the first agitating- vessel of the next seotion. 

— W. B. F. P. 


Tungsten ; Manufacture of—--, f. Gladitz, London* 
Eng. Pal. 27,869, Dec. 3, 1912. 

('LAiM is made for a " fluffy ” variety of tungsten prepared 
as follows Timgst<‘n ore. freed from sulphur, arsenic, etc., 
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by roasting, is finely ground and “ dissolved in a known 
manner in ammonia.’* The solution of ammonium tung- 
state is filtered and sufficient distilled water added to 
reduce the sp, gr. to between 1*06 and 1*03 (preferably 
1-05), after which the liquid is allowed to flow, from a 
capillary burette, at the rate of 1000 c.o* in 780-— 900 (pr®* 
forably 840) seconds, into twice its volume of boiling 
hydrochloric acid (S*?® B., sp. gr. 1>065), which is kept 
a^tated by means of superheated steam. The tungsten 
trioxide so produced (which is stated to be flaky and free 
from oolloidial and granular forms) is dried, sifted through 
a fine sieve and reduced, by means of hydrogen, in nickel 
trays which are propelled through a long nickel tube sub- 
jected to a progressively increasing temperature (20® to 
850® C.) for about 3 m. of its length and not heated for the 
remaining 2 m. ; the arrangement is such that the charge 
attains its maximum temperature in about 4J hours and 
cools during about 3 hours, a sudden fall in temperature 
occurring immediately after the maximum has been 
Iiassod. — W. E. F. P. 


Tungtikn ; ProceAft for fusing . Siemens Brothers and 

(Jo., Ltfl., London. From Siemens iind Halske A.-G., 
Berlin, Eng. Pat. 10,369, May 2, 1913. 

'I'hk metal is fused in an atmosphere of inert gas in an 
electrio are furnace the crucible of which is lined with 
compressed jM)wHered tungsten, the niolten metal forming 
the anode. The tendency of tungsten to form bubbles is 
prevented by the addition of about 1-7 per cent, of thorium 
oxide. — W. R. S. 


Metallic sheets ; Process of and weans for galvanising or 
eaalivg— — . H. Folland, T. A. Morris, and W. 
Grlffltiw, Glanamman, (.Carmarthen, Eng. Pat, 29,801, 
l>c. 27, 1912. 

The (thin) metal sheet is passed, at one ojx'ration and in 
one bath, through a flux, any <lesired metal, and molten 
y.lnc, in succession ; the flux and the zinc arc fl(*a(ed upt»n 
the “ desired metal ” at opposite ends of the bath and are 
retained n position by partitions extending from the upjKT 
])art of the apparatus to different levels in the Imth. (Re- 
ference is directed to Eng. Pats. 7332 (»f 1892, 2609 of 
1003 and 5668 of 1910; this J., 1893, 360; 1910, 1392). 

— W. E. F. P. 


Mangantse-braas, manganese-bronze, ^ and similar aUoys ; 

Manufacture of . F. Hcusler, Dillenburg, Gk*rmany, 

and The British Mining and Motal Co., Ltd., London. 
Eng. Pat, 1092, Jan. 14, 1913. 

The manganese is added in the form of a Mn-Al-Cu alloy 
(Mn 16 — 30, A1 5 — 16 per cent.), which is incorporated 
with the copper before the addition of the zinc. — W. R. S. 


Metals and metal oxides ; Process for preparing , 

in a minutely dti ided state. H. Kast, Berlin. Eng. Pat. 
6212, March 1, 1913. Addition to Eng. Pat. 19,006, 
Aug. 19. 1912 (see Ger. Pats. 266,962 and 263,648 ; 
this J., 1913, 426, 1011). 

(>LAIM is made for the employment of metallic salts of 
aromatic nitro-carboxylic acids, in place of those of nitro- 
phenols originally specified ; and for the admixture, 
with either, of a volatile, inorganic salt (e.g. of ammonium) 
to modify the fierceness of the combustion.—W. E. F. P. 


EUctroplaling ; Apparatus for . G. P. M. and 

W. A. Brame, London. Eng. Pat. 13.747 of 1912, 
date of appl., .Tan. 13, 1913. 

THk conveyor, for transporting the material by means of 
cross rods, is arranged to run on opposite sides of the vat, 
and an inclined supplementary conveyor is provided for 
^transportatibn of matetial from one vat to aiiotbei*, this 
latter oofiveyor, operated^ by ihsulathd oh^ wheels, 


being made to travel fitster than the former. The supple* 
mentary conveyor has oarrieT.<i furnished with displaceable 
stops to allow the carriers to pick up the cross rods, the 
stops then resuming a normal position and keeping the 
cross rods in place. The latter arc carried on tito main 
conveyor by brackets or cradles. The vat is provided with 
agitating, heating and filtering means, and an arrangement 
for imjiarting partial or complete rotary motion to the 
work. Several rows of anodes may bo employed, with 
means for applying a higher voltage to the first than to the 
remainder of a sot. — B. N. 


Copper ; Process of electrolytic production of . N. V. 

Hybinctte, (Jhristiania, Norway. U.S. Fat. 1,084,160, 
Jan. 13, 1914. 

The metal is deposited from a solution containing both 
copper and iron salts, by adding an electrolyte containing 
largo quantities of ferric salts to the cathode compart- 
ment of an electrolytic coll and circulating the solution 
through a filter from oathrido to anode. — W. E. F. P. 


Copper ; Process for welding . H. Suzuki. Fr. Pat. 

461,688, Aug. 21, 191,3. Under Inf. Conv., Feb. 16, 1913. 

The surfaces l(» be welded are cleaned, polished and placed 
in ctmtact, and then placed, with or without an anti- 
oxidising material, su(‘h as ammonium carbonate or 
chloride, on a layer of wood (charcoal in a closed vessel, 
which is heated oxlernally. When they have reached 
the desired temperature, the pieces are withdrawn and 
hammered or rolled in the tjsual way. — A. S. 


Copper and nickel; Process for soldering , Autogen* 

work Sirius (acs. m. b. H. Fr. Pat. 461,942, Aug. 27, 
1913. Under Int. Conv., Sept. 28, 1912. 

In joining together pieces, especially wires, of copper or 
nickel, the motal wire used to facilitate the soiaering, 
contains besides the phosphorus usually employed, also 
unto 6 per cent, of silver, cadmium, or bismuth, or mixtures 
of these metals. — A. S. 


Orcj* : Process for treating . C. J. Best, Oakland, Cal, 

U.S. Pat. 1,084,600, Jan. 20, 1914. 

The finely subdivided ore is treated with a “ preparing 
solution ” containing potassium nitrate, nitric acid, 
potassium permanganate, common salt, and sulphuric acid ; 
it is then roasted, and leached successively with solutions 
of : common salt, sulphuric acid, and manganese peroxide ; 
or potassium nitrate, sal ammoniac (ammonium chloride), 
nitric acid, common salt, and sulphuric acid. — W. R. S. 


Pumace for refining metals. E. C. Wills, Frederick, Md. 

U.S. Pat. 1,084,991, Jan. 20, 1914. 

A HORIZONTAL rotatable cylinder (resembling a copper 
converter), provided at each end with an oil jet ana an 
aidjacent flue ; each flue has an air inlet and can be used 
for injecting blast or drawing off the products of com- 
bustion. — W. R. S. 


Zinc. ; Meikod of preventing the formation of “ zinc mwder ” 

during the condensation of . J. B. M. E. Vuigner. 

Ft. Pat. 461,893, Nov. 8, 1912. 

To free zinc vapours from oxygen and so prevent the forma- 
tion of zinc powder,** lumi>B of oaleidm carbide or 
carborundum arc placed either in the condensers, or in a 
elwmber between the furnace and the condensers. — T. St. 

Zinc ; Manufacture of pure. . H. Specketer. Fr. Pit. 

461,906, Aug. 26, 1913. Under Int. Conv., Sept. 7, 
1912. 

iHFUitmBs In the ore are separated before the zko iteell 
is liberated. By gradually Heating the ore mixed with 
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fednoing •gentt in a aniUble furnAoe» such m a rotary 
fttmaoa, eadminm and load are volatilised between 960® , .^^^nundM • ElecJroluiic processes and apparaivt, 

andl000®a,and when, at about 1060® a, sane begins to narticulaHy applicable to the produdion of — a 

VoUtilise, the charge is transferred to the zinc furnace white London. Eng. Pat. 1035, Jan. 23, 1913, 

proper. Zinciferous material containing zinc chloride may ' ,1 x ondinm 

M &ohed with water, or the zinc chloride, with other The process is applicable to /thinhraffm colls, 

volatile chlorides, may be volatilised by a preliminary or potassium chloride or wall 

imtiog. In this cage the oondonaed zinc oMoride is in whiob the anode tubes each dip m ^ .. . 

dissolved in water and the zinc precipitated as hydroxide. in the coll, the pockets locallv 

.It St. with non-conducting material. Heat w applied locauy 
by mean.s of heating coils to jiortions of the elect rolyto 
near to the anodes, and this pjirt of the electrolyte is kept 

w.> w .L j ^ . i- / t7 • j alHjve the level of the electro) vte in the cell by the action 

Mcfala; Meth^ or the cxlrad^n of crml^ncd The portion of the electrolyte 

432Tm^nTv'* 16^912'^’ ^ ’ btdow the anodes may he cooled by cold liquid flowing 

40^1 94, MOV. 10, mz. I ^ or the cold electrolyte maybe admitted 

The molten slags aie subjected to the action of reducing ( a point below the heating coils. — B. N. 

agents formed at temperatures much higher than those [ 

n iessod by the slags on their discharge from furnaces. . je^/fc/ro-o^wo/ic procejises : Method of and apparatus for 

ucing agents of special value are ferrosiJicon and I Eloktro-Osmose m. b. H., Frankfurt 

calcium carbide. Slags containing copi»er or nickel are j Germany. Eng. Pal. 2(i,0()l, Nov. 13, 1913. 

treated, as they leave the furnace, with ferrosilicon and ' Under Int. Conv. July 21, 1913. 
sulphur (free or combined) in order to form a matte. | * , ’ 1 . 1 vj 

Slags containing zinc are stirred with ferronilicon under a , In its passage to the anode, the liquid holding solid matter 
layer of earlsm. Poor or complex ores of zinc may l)o io susfjonsion is caused to wash against as large a catnocie 

similarly treated after being brought info a state of fusion. surface as possible, thi.s end being attained by employing 

The redu(!ing agent may also Ik> formed in situ by running cathcKles composed of lamin® spaced a^rt so as to divide 

the molten slag into an ol.^tric furnace, and adding carbon the liquid into a number of streams. W. E. F. P. 

and, if desired, a little lime. — T. St. 

Metatlic objects : Electrolytic, cleansing of A. Ijcvy, 

Fr. Pat. 461,28.5, Oct. 24, 1912. 

Condfnmiion. of mpour. of mhtik «ielak. .^pmally of pu;alkalh>.yanidccommoplj'U,j«disrcpla^byp^^ 

zinr vapour ; ProrfMandap,mratm forty F. C. W. ("""‘janKlf. “"J '‘nf “ddfl ‘''f “'“n of 

Timm, Hamburg, (Jormanv Enp: Pal. 1701, Jan. 21, on tho motal of tho anodes being thiia 

1913. Under Int. Conv., Feb. 20. 1912. prevcntod.~B. N. 


Metals ; Method for the extraction of useful coni lined 

in metallurgical slags. J. B. M. E. Vuigner. Fr. Pat. 
462,194, Nov. 16, 1912. 

The molten slags aie subjected to the action of reducing | 
agents formed at temperatures much higher than those [ 

n iessod by the slags on their discharge from furnaces. • 
ucing agents of special value are ferrosiJieon and I 
calcium carbide. Slags containing cop]>er or nickel are j 
treated, as they leave tho furnace, with ferrosilicon and 
sulphur (free or (tombined) in order to form a matte. ! 
Slags containing zinc are stirred with ferroHilicon under a \ 
layer of carlsm. Poor or complex ores of zinc may lie j 
similarly treated after being brought into a state of fusion, i 
Tho redu(!ing agent may also Ik> formed in situ by running 
tho molten slag into an el.^trie furnace, and adding carbon i 
and, if desired, a little lime. — T. St. 


Ske Fr. Pat. 454,495 of 1913 ; this .1., 1913, 871.— T. F. B. 


Tunnel kilns or furnaces for tempering, cementation, and like 
processes. 0. Richter, Stettin, German v. Emr. Pat. j 
1 1,632, May 19. 1913. Under Int. Conv..’Fcb. 25, 1913. 

See Ger. Pat. 205,761 of 1913 ; this J., 1913, 1161.— T.F.B. 

Alloys resistant to the. action of concentrated acids ; Process j 

for making . W. and R. Borchers. Fr. Pat. ] 

461,242, Aug. 9, 1913. ' 

See Gcr. Pats. 205,076 and 265,328 of 1913 ; this J., 1913. 

1160.— T. F. B. 

Ores ; Process for reducing to metals. J. A. McLarty. 

Fr. Pat. 461,399, Aug. 14, 1913. 

SbbU.S. Pat. 1,079,788 of 1913 ; this J., 1911, 31.— T.F.B 

Electroplating apparatus. G. P. M. Lee and W. A. Brame. 

Fr. Pat. 461,565, July 12, 1913. 

See Eng. Pal. 13,746 of 1912 ; this J., 1913, 831.— T.F.B. 

filter [fw slimes]. U.S. Pat. 1,084,383. See 1. 

Vacuum drum filths for the canccniration of pretioua metals 
and other applications. Fr. Pat. 461,346. See I. 




Electrolytic chlorine at Mount Morgan, Queensland. Du 
Faur. See VTI. 


Skttroliulic rtduclion of carton diotcide and monomdc din- 
sahnd vnitr prtssvrs. FiMhEr aod Prsiia. Sm VZI. 


Sejmration of particles in suspension from gaseous bodies ; 

Utilisation of high tension electricity for the . E. 

Mollcr. Fr. Pat. 461,370, Aug. 13,‘ 1913. Uider Int. 
(’onv., Aug. 13, 1912. 

The ionising non-metallic electrodes are arranged alter- 
nately with the non -ionising intermodiale elootrotles, 
and the gas to bt* treated is passed Indween them. Tho 
former electrodes consist of narrow strips of mica with 
serrated edges suppoited lietwoon conducting pieces, 
and forming a rod-like electrode, with its length alright 
angles to the direction of tho gas, and so that the latter 
impinges on tho sorralod edges. Tho intermediate 
electrodes consist of smooth sheets, with their longitudinal 
dimensions transverse to but with their planes parallel 
to the direction in which the gas is moving. Tho ionising 
olectrodoB are mounted on an insulated rod passing through 
a tube closed by an insulating disc, and the gas which 
circulates in the tulie is maintained electrically pure by 
passing it over an auxiliary ionising elootrode in tne form 
of a ring mounted on the rod. — B. N. 

Fumacx^ ; Electric . W. N. Crafts. Fr. Pat. 461,847, 

Aug. 8, 1913. 

See U.S. Pats. 1,069,923 and 1,069,924 of 1913 ; this J., 
1913, 916.— T. F. B. 

EkctricaUy insulating sheets, plates, etc,, from mica waste ; 

ProccM for making . F. Bolling. Fr. Pat. 462,000, 

Aug. 29, 1913. Under Int. Conv., Sept. 4 and 20, 1912. 
See Eng. Pat. 21,445 of 1912 ; this J., 1913, 290.— T. F. B. 

Electrolytic apparatus for the clarification of sugar solutions, 
U.S. Pat. 1,084,656. See XVIL 


Xn.-FATS; 0U£; WAXES. 

Hydrogenated fats. J. Leimdorfer. Seifensieder-Zoit., 
1913, 40| 1317---1318. Chem. Zentr.. 1914, 1, 304-^5. 
ExFiBomrai with pure hydrogaoated fata, from which 
the oaUlyit h*d ona OQi|plct 0 ]y rcmoyod» JndiMtfd 
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that whilst the steario acid preaeot therein was identioal 
ohemioally with that contained in natural fats, the stearin 
of the hydrogenated fats differed in crystalline ohaiaoter, 
hehaTiour on exposure to light and heat, and other 
physioAl pronertws from the stearin of natiunlfats. 
Hydrogenated fats change in odour and colour when 
presort even in a vacuum. Soaps prepared from them 
have an unpleasant odour and infenor lathering properties. 
The speed of saponification of hydrogenated fats is greater 
than that of an analogous natural fat (tallow) under 
similar conditions. It is concluded that the stearin 
produced by hydrogenation is an allotropio modification 
of ordinary stearin, of greater reactivity. — A. 8. 


Qlycerol; Determination of in commercial glycerins 

and soap-lyes. M. Tortolli and A. Ceccherelli. Ohom.> 
Zeit., 1913, 37, 1505—1506, 1573—1574; 1914, 88, 

3 — 5, 28 — ^31, 46—48. 

The results of the authors’ experiments upon the estima* 
tion of glycerol in commercial glycerins lead them to the 
conclusion that Iho acetin method prescribed in the 
Inteniational Standard Methods 1911 (this J., 1911, 
556 — 558) gives low results and they advocate the adoption i 
of the following modification of the Hohner bichromate 
process as being more accurate and more rapidly oarried 
out. The following reagents are required : 1. Pure 

potassium bichromate ^ small crystals. 2. Potassium 
bichromate solution. 74*.564 grms. per litre. 3. Dilute 
bichromate solution. Solution 2 diluted with water 
to ton times its volume. 4. Ferrous ammonium sulphate, 
chemically pure, in small crystals ; 2 grms. titratetf with j 
solution 3 should require 33-5 — 33*6 c.c. 5. Ferrous 
ammonium sulphate solution. 200 grms. are dissolved in 
water which has boon made slightly acid with sulphuric 
acid and the solution made up to 1 litre : 10 e.c. should 
require 33*5 — 33*6 c.c. of the dilute bichromate solution. 

6, Hilver carbonate. Pro|mrod as required by mixing 
4*9 c.c of N /\ sodium carbonate with 150 c.c. of a 0*5 jx^r 
cent, solution of silver sulphate. The precipitated silver 
carbonate is washed once by decantation and is then 
ready for use. 7. Basic lead acetate. A 10 per cent, 
solution of lead acetate is boiled with on excess of litharge 
for 5 hours, the volume being kept constant, and is then 
filtered hot. 8. Sodium sulphate solution. 10 jier cent. 

9. Potassium ferrinjanide solution. A 0-1 pt<r cent, 
solution which has been filtered through glass wool. 

10. Sulphuric acid. The concentrated acid diluted with 
its own volume of water. A. Estimation of glycerol in 
crude glycerin, a. Preliminary test to determine approxi- 
mately the glycerol content. Aiiout 5 grms. of the sample 
are mixed with 10 c.c. of distilled water and 6 c.c. of 
basic lead acetate solution in a 100 c.c. glass-stopjxjred 
flask, the mixture being well shaken and allowed to stand 
for a few minutes. 10 c.c. of sodium sulphate solution 
are then added, the volume of the solution made up 
to 100 c.c. with water and, after being well shaken and 
allowed to stand for a short time, the liquid is filtered 
through a dry filter f>aper. 10 e.c. of the filtrate arc placed 
in a flask of 250 — 3t)0 c.c. capicity, mixed with a few drops 
of dilute sulphuric acid and then 50 c.c. of bichromate 
solution (reagent 2) and 60 c.c. of sulphuric acid (reagent 
10) are added. The mixture is boiled gently for fifteen 
minutes over a direct ^me and, after being cooled, I 
the excess of bichromate is titrated with the ferrous iron 
solution, b. Final estimation of glycerol. A quantity of ! 
the sample which will be approximately equal to 6 grms. i 
of glycerol, is diluted with water to 260 c.o. in a graduated 
flask. 25 c.o. of this solution are treated with the pre- 
scribed quantity of silver carbonate in a glass-stoppered 
100 c.o. flask, and well shaken for 6 — 10 minutes. iSiore- 
after 5 c.c. of basic lead acetate are added, the mixture 
vyu shaken and allowed to stand for 2—3 minutes. 5 c.o. 
of B^ium sulphate solution are then added and, after 
sUking, the volume is made up to 100 c.o. and the liquid 
filtered through a dry filter, the first 10 c.c. being rejected. 

25 c.c. of the filtrate are placed in the same flask as was 
u»d for the oxidation in the preliminary test, the liquid 
beM made aohf with 8 or 4 dr^ of sulphuf^ acid (1 1 8 ), 
•nd then 4 grms, of potassiam bichromate (reagent 1) 


and 25 c.c. of water are added. After the bichromate is 
dissolved, 50 c.o. of sulphuric acid (reagent 10) are added 
and the mixture gently boiled over a free flame for 18 
minutes. 4 grms. of ferrous ammonium sulphate are 
added to the contents of the flask after those have cooled 
to room temperature and the excess of iron salt is titrated 
back with dilute bichromate solution (reagent 3). If the 
preliminary test has been properly oarried out the titration 
should require between 25 and 30 c.o. of this solution. 
B. Estimation of glycerol in soap lyes. The amount of the 
sample taken is increased so as fc igive approximately. 
conosMnding amounts of glycerol in the tost solution, 
and the lye is neutralised with acetic acid before adding 
the clarifying reagents. Extensive fables are given, 
the use of which avoids the tediou.s oalculatioos which 
otherwise have to be made. — J. A. 


Emulsions; Experiments on . F. R. Newman, 

J. Phys. Chem., 1914, 18, 34—54. 


The emulsions were pr(‘part*d by shaking together the 
components, in most oases in a shaking machine in which 
the containing bottle was shaken up and down in a 
vertical plane at the rate of about 360 oscillations 
(amplitude about 2 ins.) per minute. For ascertaining 
the nature of the emulsion, drops were placed on a glass 
plate and each stirred with a drop of one of the*com- 
ponents; the drop of emulsion spread when the added 
drop was of the same nature as the external phase of the 
emulsion. In emulsions of benzene and water prepared 
with sodium oleate, water was always the external pWsc. 
Homogeneous emulsions were prepared containing respec- 
tively up to 0-5 per cent, and 80 — 90 per cent, of benzene 
by volume ; at intermediate concentrations the emulsions 
separated into a creamy upper layer and a watery lower 
layer. Homogeneous e mulsions of high concentration could 
only be obtained by adding the benzene gradually. 
With 0*05 grm. of sodium oleate to 1 c.c. of water a stiff 
jelly could bo obtained with 99 c.c. of benzene; with 
0*02 grm. of sodium oleate only 98 c.c. of benzene could 
be incorixirated. Using soap, sodium oleate, or caustic 
soda as emulsifying agents, olive oil and water always 
gave emulsions of oil in water; the supposed emulsion 
of water in oil obtained by Robertson (this J., 1910, 
888) was probably a “ cracked ” emulsion in which the 
appearance of the oil was changed by the presence of 
suspended solid sodium oleate, etc. For making emulsions 
of water in Iwnzene, magnesium oleate gave the best 
results, especially in presence of a small quantity of sodium 
oleate ; homogeneous emulsions were prepared con- 
taining 76 — 96 ix^r rent, of water by volume. With 
magnesium oleate and sodium oleate, also, an emulsion 
of water in carbon bisulphide, containing over 94 per cent, 
of water by volume, was prepared, but was not so stable 
as the emulsion of water in benzene, “cracking” after 
3 days. In mixed paints water was found to be the 
internal and oil the external phase. A homogeneous, 
stable emulsion of water in oil was obtained by shaking 
together 20 c.c. of raw linseed oil and 20 c.o. of water. 
The oil contained rosin, and it is concluded that rosin 
is iLsually the emulsifying agent in the case of mixed 
paints, since Pickering’^s work on insoluble emulsifiers 
(this J., 1908, 88) indicates that the pigments would tend 
to produce emulsions of oil in water so far as they had 
any emulsifying action. — A. S. 


Lipoids of [milk] separator slime and their 
for the formation of milk fat. Laxa and 
See XIXa. 


importance 

Koneony. 


Patbkts. 

Catalytic reactions [hydroMnation of oils] : Proem ^ 

effecting . 0. C. Bagemann, Yonkers, and C. 

BaskerviUe, New York. XJ.S. Pat. 1,083,930, Jan. 13, 
1914. 

Thx interacting materials {e.g. hydrogen and a fatty 
body) are brot^t into contact in the presence of thin 
leaves of nickel or other catalytic metal.*^. A. Bl 
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datalymrs \for hydrogenating oils \ ; Process of preparing 

and apparatus therefor. (>'. Ellin, Montclair, N.J. 

U.S. Pat. 1,084,202, Jan. 13, 1914. 

'Phk material i« reduced in a cylindrical chamlK‘r provided 
with (jonveyorn, with mcana for the introduction of heated 
hydrogen under prcHMure, for collecting and ndurning <luHt 
to the chamber, and for cooling the reduced Hubstance 
and conveying it, without contact with the air, to the oil 
to bf> treated. — (J. A. M. 


(jataUjivr [for hydrogenating and process of making 

catah/tie material. ('. Ellis, Montclair, N.J. U.8. Pat. 
1,084,258, Jan. 1.3, 1914. 

A CATALYTIC agent for hydrogenating oils, eti*., is prt?pared 
by attaching nickel (»r other inetaljic catalytic substainc 
to the exterior of a non-porons pulverulent laxly {e.g. 
earbon), which may also la* catalytically active. — (\ A. M. 


(iilif material ; J\^-oresses of hydroyniahn<f . ('. Ellis, 

Montclair, N.J., U.S.A. Erlg. Pat. 10,782, July 22, 1913. 
Under Int. Conv., .liily 2.3, 1912. 

U.S. Pat. J,04U,.^i32of 1912; (his J., 1912, 1085.-T.E.B. 


Patents. 

Paints, enamels and the like ; Method of making . 

A. 8. Ramagts Assignor to International Colour and 
Chemical Co.. Buffalo, N.Y. U.S. Pat. 1,084,361, 
Jan. 13, 1914. 

A rioMBNT is mixed with less than 6 per cent, of its weight 
of a water-soluble metallic stearate soap, in the presence 
of water, a suitable paint-vehicle then added, and the 
mixture heated until water separates, after which the 
residual pasb' may bo dehydrated by further heating. 
Or (he soap may Ih' precipitated by a reagent, the mass 
Imated, aiul the water di« placed by a suitable paint 
vehicle. — C, A. M. 


Paint ; Hmt- preventing . H. Howard, Fr. Pat. 462,148, 

8epf. 3,^1913. 

So-(Ai.LKD “red mud,” the insoluble residue left when 
bauxite, ',pref<'ra bly red French btiiixite, is treated with alkali 
for the manufacture ol sodium aluminate, and containing 
as easential constituent, an insoluble double silicAto of 
sodium and aluinimum, is mixed with a suitable oil 
to form a paint, which is stated to prevent, the rusting 
(d iron and steel, — A. 8. 


Oily stihstanees ; Prtteess for hifdntgenaiint/ , C. Ellis. 

Fr. I‘al. 461.578, July 18, 1913. Under lid. Conv., 
July 23, 1912. 

8EJ5U.8. Pat. 1,040,532 of 1912; (his J., 1912, 1085.~T.F.B. 


Hydrogenated fai : Kdihlt , C. Ellis, Fr. J’at. 

461,647, Aug. 13, 1913. Under in(. Conv., Aug, 15, 
1912. 

She ir.8. 1’at. 1.0r)8,738of 1913 ; this J., 1913, 543.— 'P.F.B. 


Manufacliirt of petroleum soluble [t mnlsijiubkl in water. 
Fr. Pat, 461,538. AV« 11 a. 


Producing ylycerol-hahyen-hydrins and j^ly-ory fatty acid 
esters. Eng. Pat. 14,767. tiee XX. 


Xm.-PAINTS) PIGKSNTS; VARNISHES; 
RESINS. 

Hosin driers and other metallic resiruUes. M, Ragg. Farben- 
zeii., 1913, 19, 309—311, 364—365, 420—422, Chem. 
Zontr., 1914, 1, 433—434. 

It a “neutral resinato” prepared by fusing colophony 
with the requisite quantity of calcium hymroxide (cal- 
culated from the acid value of the colophony), be analysed 
by Fahrion’s method (treatment with a mixture of alcohol 
and petroleum ether and titration with alkali), a con- 
siderable quantity of free rosin acid is frequently foimd 
and a basic resinate is precipitated. Expc'riments sh^iwed 
that besides the known normal metallic resinates, well- 
dotined basic resinates exist, which can be obtained either 
directly by fusing together the comp^meiits or by (he action 
of alkali on the normal resinates. Mixed basic resinates 
can also lie obtained. 3'he following have been prepared 
(Ao=tho resin acid residue. Ci^Hj^-COj): 2Ae,Ca.CaO ; 
AojPb,PbO ; AcaZn.ZnO ; 2Ae2Zn,3Zn() ; Acgl^n.SZnO ; 
Ao2Zn,10Zii() ; Ac2Mn,4MnO,r»AcNa ; 6Ae2Mn,2Mn(), 

4AcNa; 2Ac,MjLMnO; AcjMn.MnO; Ac3Mn,2MiiO, 
Ao.Mn, 2 Mnj| 04 , 2MnO ; Ac2Pb,PbO,2AcjMn ; AcjPb. 
4PbO,Ac,Mn. The metallic salts of higher fatty acids, 
especially of the acids of linseed oil, behave in an analogous 
rtianher to the metallic resinates.— A. 8. 


Experiments on emulsions. Newman. See XII. 


ihim resins, especially kauri yum : Prm'CHs and apparatus 

for the treatment of . F. V. Raymond. Fr. Pat. 

462,125, Aug. 27, 1913. 

Kor removing the outer erast of low-grade gum from 
, lumps of kauri gum or other gum-resins, the material is 
conveyed on an endless band through a rocejitaclc, in 
which it is subjected to the action of sand blasts delivered 
I through movable divergent nozzles. Jets of air, steam, 
etc., may be used in addition to (h<‘ sand bla.sts. 'Pbe 
apjiaralus for carrying out the treatment is deserilnid and 
, illustrated in detail, — A. 8. 

I Paint \rml-preventing\. H. Howard, Boston. U.S. Pat. 
1,984,884, Jan. 20, 1914. 

8ee Fr. Pal. 462,148 of 1913; iireceding.-T. F. B. 

! Disazo dyestuffs especially suitable for making lakes. Fr, 
Pat. 401,044. See IV. 


I Manufacture of basic insoluble carbonates [basic magnesium 
carbonate and white lead]. Fr. Pat, 461,397. See VII, 


XIV.-INDU-RUBBER; GUTFA-PEBCHA. 

Rubber ; Determination of the tokd sulphur in — . Utz, 
Gummi-Zeit., 1914, 631—632. 

A REVIEW of some of the methods which have been pro* 

I posed for the determination of total sulphur in vuloanLed 
: rubber. Orius’ method gives the best results but requires 
! special apparatus. The rapid method of Kaye and Sharp 
' (India-Rubber J., Dec. 7, 1912, 5) when tested with 
I tiifferent kinds of vulcanised rubber gave results in fair 
' agreomont with those obtained by the more tedious 
j method of Frank and Marckwald (method b, Lunge-Berl, 

I (^hem.-teehn. Untersuchungsraelhoden, 6 Aufl., III. IM., 
j 8. 858), and the author recommends it for technical 
I purposes. It is carried out as follows 0-26— 0-5 grni. 

, of the liiioly-divided sample is intimately mixed with 
^ 5 imrts by weight of pure zinc oxide and 4 parts of potas- 
, slum nitrate in a porcelain crucible, a thin layer of zinc 
; oxide is distributed over the mixture, and the covered 
I crucible is carefully heated. Vl^hen the reaction begins, 
the flame is removed for a time, and subsequently the 
crucible is heated with the full flame for 5 mins. After 
cooling, the contents of the crucible are dissolved in dilute 
hydrochloric acid, and the sulphur precipitated as barium 
sulphate.— A. S. 
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Patents. I 

hidianihber ; Coagulating and curing of . E. J. 

Byma, London. Eng. Pat. 849, Jan. 11, 1913. 

The latex is doliverwi on to a rotating drum, ondloss band, 
or the like, from a trough above. One side of t he trough is 
separate and adjustable in end guides, thus forming a I 
slot of variable width and of a length equal or nearly 
equal to the width of the drum, and opening on its outer [ 
side on to an inclined shoot with end flanges, from the 
end of which the latex drops on to the drum. The latex 
may be forced through the slot by air pressure, and to 
pi'event it overflowing from the top edge of the trough, 
the latter may Ik) provided with a suitable overflow pipe. 
1'ho shoot may bo hinged so as to allow its free edge to rise 
as the thickness of the rubber on the drum inorease.s. 
On the rear side of the drum, a heat radiator is provided 
for delivering hot air under pressure on to the coagulated 
latex, thus effecting jmrtial drying Ixdoro it again roaches 
the delivery shoot. — 11. N. 


Rubber ; PrarcHfi of qmrifyinq • - — . (!. E. Anquctil. 

Fr. Pat. 4(i2.irjii, Nov. 14. 1912. 

The crude rubber is dissolved in a chloro-derivativo of 
ethylene or of ethane, and the eoiU|Miratively fluid solution, 
after removal of the insoluble impurities, is run into a 
vessel containing alcohol, or is eva|M>rated. in order to 
separate (ho dissolved ruhUu'. 'J’lu* most s\jital>Io solvent 
is trichloroethylene ; other compounds mentioned are 
di> and |Sir cUIoroethylone and tetra- and ])outa-chloro- 
cthano.—A. S. 


Caoutchouc .nuh, stance and jtrocc,sfi of miking name. F. 
Hofmann, ('. (’outellc, K. Moisenhurg, and K. Delbriick, 
Assignors to Farhcnfahr. vorrn. Haver und Co., 
Ellx^rfeld, (lermany. U.S. I*a1 . 1 ,082,522, Dec. 30, 191 3. 

Ah alkyl dinivative of (uythrene, which has at Jt^ast 
one substituent containing more than one atom of (;ar]x>n 
(c.fj., an ethyl-i'rythnmc), is jjolymerisod until a product 
is formed which is insoluble in alcohol but soluble in 
benzene.— ’I\ F. B, 


Caoutchouc : Manufacture of synthetic . A. Heino- 

manti. Fr. Pat. 461,232, Aug. 9, 1913. Under Int. 
Conv., Aug. 12, 1912. 

See Eng, Pat. 18,506 of 1912 ; this J., 1913, 1022.— T.F.B. 


XV.-LEATHER; BONE; HORN; GLUE. 

Leather analysis , Change in methods. {Olucose deter - 
mination.) J. Amor. Leather Chem. Assoc., 1914, 9, 
2—3. 

The revised method for the estimation of glucose in leather 
extracts adopted by the Amer. Leather Chemists Associa- 
tion. 200 <‘.c. of leather extract are mixed with 26 e.c. 
of a saturated solution of normal lead acetate in a 600 c.c. 
flask, shaken frequently during 6—10 mins., and filtered. 
Excess of solid potassium oxalate is added to the filtrate 
which is again filtered after 16 mins. 160 c.c. of the 
filtrate are boiled in a 600 c.c. Erlenraoyer flask with 
5 c.c. of concentrated hydrochloric acid under a reflux 
oondonsor for 2 hours. After cooling and neutralising 
with anhydrous sodium carbonate, the solution is made 
up to 200 C.C., and filtered till clear. 26 c.c. of copper 
sulphate solution (34*639 grms. of the ciystallised salt 
per 600 c.c., filtered through asbestos) and 26 c.c. of alka- 
Ime tartrate solution (173 wms. of Rochelle salt and 60 
grms. of eaustio soda per 600 o.c., filtered through asbestos 
after aUnding for 2 days) are placed in a 400 o.o. beaker 
and 60 c.c, of the clear neutral solution added, heated 
to boiling in exactly 4 mins, and boiled for 2 The 


precipitate is ooUeotod immediately on asbestos, without 
diluting, washed with hot water, alcohol, and ether, and 
weighed as ouprous oxide after rlrying for 30 mins, in the 
water oven. The quantity of glucose is ascertained from 
Munson and Walker's table (Bull. 107, Rev., U.S. Bureau 
of Chem., 243 ; also this J., 1906, 666).— D, J. L. 


Patents. 

Tanning; New method of and production of new 

tanning agents. Badischo Anilin und Soda il^brik. 
First Addition, dated July 31, 1913 (under Int. Conv., 
May 17, 1913), to Fr. Pat. 443.730, May 11, 1912 (this 
J., 1012, 1045). 

The products obtained by the intoraotiun of formaldehyde 
and aromatic hydroxy com|K)und8 specified in the chief 
patent may be replaced by other aromatic hydroxy* 
cr>mj)ounds, soluble in water, of a non'Crystallino character 
and capable of precipitating gelatin solutions. They are 
characterised by the prosfmce, in the molooule, of tw«^ 
or more aromatii; nuclei containing at most one hydroxy 
group each and united by one or more plurivalent atoms 
or atomic groups. I’hoy must also contain one or more 
salt-forming acid groups in addition to the hydroxy 
groups. Example. 1. Tno limed and prepared skin is 
suspended in a 2*5 per cent, aqueous solution of sul* 

I phonatod dimethyldihydroxysiilphobonzido neutralised 
until only moderately acid. 7’hn solution is gradually 
slrcngthened and the skin is tanned in about 10 days. 
Sodium chloride may also be added to the liquors and 
tanning may be carried out in the drum. After tanning, 
the leather is neutralised and is of a white colour. The 
tanning agent is prepared by stirring .50 kilos, of dimethyl* 
dihydroxysulpholwnzide, obtained by heating o-oresol 
j with sulphuric acid, with 200 kilos, of fuming sulphuric 
I acid (23 jkt cent. SO,) until the product becomes soluble 
I in wilier. The mixture is then poured on 200 kilos. 

I of ice and excess of sulphuric acid removed by lime or 
j baryta, The solution thus obtained is used either at once 
j or after concentration. Example 2. The product obtained 
I by the action of sulphur chloride on the sulphonatod 
! produot of crude cvesol is partly neutralised with caustiu 
j soda and water is added to make a 6 per cent, solution 
I which constitutes a tanning liquor and is used aoeording 
; to the usual methods. Example 3. 100 kilos, of thio* 
naphtholsulphonio acid B, obtained according to Ger. Pat. 
60,077, is dissolved to make a 6 per cent, solution and used 
as a tanning liquor according to the above methods, 

— D. J. L. 


Colloids ; Meihod of rendering insoluble. P. Meroier, 

Ft. Pat. 461,287, Oct. 24, 1912. 

Colloids such as gelatin, casein, albumin or blood serum 
are rendered insomble, apart from any action of light, 
by adding to them together or separately the folloinng 
substances. Chromates or bichromates with a reduoing 
agent used as a photopaphio developer such as metol, 
quinol, pyrooatechol, ferrous salts (acidified or mixed 
with alkali sulphites to restrain their reducing properties), 
resoroinol or an alkali sulphite or bisulphite, ^e redue* 

! tion is carried out so slowly that the oolloid may be used 
for moulding or other purposes. Trioxymothylene may 
also be used if an alkali sulphite or meta bisulphite is 
j added to accelerate its transformation into formaldehyde 
which will render the colloid insoluble. — J. L. 


Leedher ; Process for treating irondanned . J. Bystron 

and K. von Vietinghoff. Fr. Pat. 461,108, Oct. 21, 1912. 

See Gor. Pat. 256,360 of 1011 and Eng. Pat. 21,176 of 
1912; this J., 1913. 438. 618.— T. F. B. 

Tanning preparations; SchMe . Badisohe Anilin 

und SoiU Fabrik. Fr. Pat. 461,746, Nov. 6, 1912. 
See Eng. Pat. 24,982 of 1912 ; this J., 1918, 919.— T. F. B. 
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m-SOILS ; FERTILISERS. 

Nitrate eoniente of arable soils : Nature and amount of 

the fluctuations of the . E. J. Riwsoll. J. Agric. 

8ci., 1914, 6, ia-57. 

Tnn amount of nitrate in arable hoH fluctuatoB regularly, 
but in the author’a experiments it rarely exceeded 0 parts 
per million (28 lb. jwr acre for a depth of 18 ina.) for sand, 
23 parts per million (115 lb. jKir acre) for loam, and 14 
])art» JKT million (80 Ib. la r aert*) ff»r clay. These figurcK 
do not refer to heavily diuiged land, wh<5re it nac to 37 
|MirtB jwr million on loam. 'J’he prineiiwil actumulation of 
nitrate appeared usually to take place in late apring or 
early summer. After this th(*re was very frequent ly a l(»hs, 
but in hot dry autuinns {e.g, 1911) the accumulation 
sometimes continued till Se]»tember. During winter loss 
of nitrate took pla<5e, which was more marked in wet 
than in dry winters. The fluctuations in nitrate content 
were most pronounced on loams. Clays lost 1(‘ks in winter 
but gained more in summer, while sandy soils lost a fairly 
large amoimt in winter without accumulating a great deal 
in summer. The main cause of loss in winter apjieared 
to be lca<'hing and not deiutnlication. On comiairing 
cropped with fallow land, it was found that the fallow was 
richer in nitrate during the late suinraer, even after 
allowing for that taken up by the crop, in fact there was 
no evidence that any nitrate formation took place during 
the fieriod of growth of tlie crop, oven though it might 
lie in rapid progress on adjacent fallow land. The data 
to hand did not, howevc'r, enable any definite conchi'' ion.s 
to Ix' drawn ns to the influence of the growth of crop on 
the rate of nitrate production. The rapid rise in nitrate 
content in the spring lagged for some time ladiind the 
arrival of the warm weather, and there were indications 
of greater bacterial activity in early summer than later 
on, which was in accordance with llic autlKir’s views on 
th» soil population (see this J., 1913, ll.'Hi). In general 
it wtts found that as the supply of nitrate was an important 
factor in crop growth, those factors which determine the 
accumulation of nitrate jilayed a great part in determining ^ 
crop production. Heavy winter rainfall tended to ix'diice j 
crops, while hot dry summers followed by dry winters ; 
were favourable to growth. — W. H. J*. j 


Acid and alkaline prats ; The humus of . J. A. 

Hanley. J. Agric. Sei., 1914, 6, 93 — 76. 

The author has attempted to devise a method for dis- | 
tinguishing chemically between normal or alkaline ]x*ats, 
and acid jx^ats. The forintT are usually fertile, while the 
latter are usually non -fertile jx^ats fn»m Ixigs, ino* rs, etc. 
Jn ordinary soil analysis the total humus is estimated by 
decomposing the huiiiatcs with dilute hydrochloric acid i 
and then extracting the “humic acid” with ammonia. i 
A grt*at deal of the humus even from alkaline |X'nt, is 1 
however caixvble of lx*ing extracted by ammonia without ! 
previous acid treatment and the projjortion of the whole i 
does not give any idea of the nature of the soil. It was 
found on analysi.-* that all soils containing no calcium 
carbonate wett^ acid to litmus and no soil containing 
calcium carbonate gave an acid ivaction. Determination 
of the amount of nitrogen extracted from the peat by 
ammonia before and after tniatment with acid did not 
load to any more reliable information as to the nature of ' 
the soil, but the use of caustic soda instead gave more | 
significant rcaults. The readily available proteins as 
measured by the yield of ammonia on hydrolysis with 
^ per cent, hydrochloric acid were very low in norma] 
peats and practically nil in acid i^ats, so that this method 
would not serve to give a clear difierentiation. The most 
valuable method tested by the author, and the one most 
in agreement with the known fertility of the soils tested, 
wu the determination of the amount of sugar inverted 
on boiling a D25 per cent, solution (100 c.c.) of sucrose 
with a suitable quantity (2—10 grms.) of the soil for 
2 hours. The alkaline soils always gave much less cuprous 
oxid4 than the acid soila, and treatment with acid in* 
variably led to an inotease In the Inverting power of a soil, 
etan after noit earelul waehing.->W. R. R 


Iron pan ; The solution and weeipitation q/ iron in the 

formation of . C. G. T. Morison and D. B. Sothera. 

J. Agric. Sci., 1914, 6, 84 — 96. 

“ Ibon pans ” may vary from 10 to ^ cm. in thickn ^ ; 
they consist mainly of ferric and aluminium hydroxides 
with silica and varying amounts of organic matter; it 
I is yellowish brown to black in colour. The authors 
I attribute them to the formation of colloidal humus 
' compounds of iron and aluminium which are carried 
' down into the soil and there precipitated by soluble salts, 

I by loss of water or by change of bases. Experiments which 
! show tliat )x‘at though a strong reducing agent is not 
capable of n’ducing ferric to ferrous oxiao, or to form 
' from ferric oxide a solution of ferrous humate. In the 
! ])resonee of water, however, jieat will remove consider- 
, able quantities of minerals, especially ferric oxide, 
aluminium oxide and lime, as colloidal suspensions, which 
are not very sensitive to chatigos in concentiation, Evapor- 
ati<m to dryness destroys to some extent their capacity 
for siJs|x‘Usion. The order in which the minerals are 
removed from the upjx'r layer of what ultimately becomes 
' bleached saml is lime, alumina, ferric oxide. — W. H. P. 


' iioils ; Fvrrous iron in — — . (*. G. T. Morison and H. C. 

Doyne. J. Agric. Sci., 1914, 6, 97 — 101. 

Is the extraction of soil with acid the organic matter 
present is capable of reducing the ferric salt formed 
by the action ol the acid on insoluble ferric compounds 
in the soil. Su<h a method of treatment will therefore 
i lead to incorrect results in d'dermining ferrous iron in 
soils, and it is in fact improbable that ferrous iron exists 
in normal soils to any extent. It is also very improlwble 
I that ferric iron is present in the normal soil solution, 

: since 100 grms. of soil i^ill remove all the iron from 200 c.c. 
of A’/200 ferric chloride. — W. H. P. 


jSoiis ; Selective adsorption by . K. G. Parker. J. 

Agric. Research, 1913, 1, 179—188. 

Soils adsorb dissolved sails from solution and also 
remove one ion to a greater extent than the other. 'J’ha 
presenee of soil bases (lime, niagticsia, etc.) in solut ion after 
paibiiig a neutral salt (of potassium for example) through 
a soil is attributed to selective adsorption of the cation. 
Chloritu; ions arc ranch lo.ss rapidly adsorbed from solution 
by soils than ])otassiimi ions, and the selective adsorption 
of ]X)tassium from ]X)tassiura cliloridc inerca.'-es with the 
eoneent ration of the .salt solution up to a certain point 
and then remains eonstant. The percentage of the 
potossium removed from a potassium chlorido solution 
inerenEos nsyniptolically as the concentration of the 
chloride is diminishorl, adsorption being practicaUy 
complete at low conrenlralions. In general, the selective 
adsorption of potassium is greater the smaller the soil 
l«rticleH. The pietenee of sodium nitrate increases 
the adsorption of potassium from potassium cldoride 
when there is over 37-5 grins, prir litre present, but decreases 
at lower concontratioLS. Monobasic calcium phosphate 
has practically no effect. — 'SN, H. P. 


Surface of soils; Determination of . J. A. Hanley, 

J. Agric. gci., 1914, 6, 58—62. 

I The author compares the total surface of different soils 
i by measuring the amounts of adsorbed methyl violet 
i on 5 grms. of each soil, which are in equilibrium with 
i the same methyl xiolet solution. The eouilibrium 
! solution should contain about 0‘06 per cent, cd ths dye, 
and this involves testing each soil with a range of about 
four solutions whose initial known strength is greater 
in the case of clays than in the case m loams, and 
again smaller in the case of sands. From comparisons 
(accurately made with Neasler glasses) of tne two 
equilibrium solutions nearest to thiB standard with the 
standard (0 05 per cent.) itself, it is easy to deduce the 
amount m aasorbed dveatuff which would ho In 
equilibrium with the standard solution.— W. H. P. 



YbL xxxrn,, Vo. 4 .] 


Oh. Xm---SUOABS; 8TAB0HSS; OtJMS. 


an 


JEjppmmeiUs on emulttions. Newman. See Xtl. 

Effect of differeiU manures on the time, of ripening of sugnr 
cam. Taylor. Sec XVII. 

E^eseive leaf growth of the beet. Vivien. See XVII. 


Purification of vinaaae from beetroot distiUeria*. Mtinfz 
and Lain 6 . See XlfllL 


Patent. 

Manure from vinaeee; Process for obtaining a tion- 

hygroscopic . H. Stoltzenberg, Breslau, Germany. 

Eng. Pat. 14,884, June 27, 1913. 

See Fr. Pat. 459,872 of 1913 ; this J., 1913, 1105.— T. F. B. 


XVn.-SUGARS: STAUCHES; gums. 

Sugar cane; Experiments with at Sahour (India) 

I. Character and quantity of fibre in different varieties. 

II. Effect of different manures on (he time, of ripening of 

eanc. C. S. Taylor. Agrio. RuacAreh lust., Pusa. 

Bull. No. 37, 1913. Pp. 17. 

I. The fibre-content of 30 varieties of cane was found to 
range from 8*69 to 10-6 per cent, without any well-marked 
break, and hence coidd not servo to classify the varieties 
into distinct groups. The fibre-contont of the corres- 
ponding megaases, liowever, fell in three groups comprised 
between the limits; 34'3±l-7, 40-9i:2'3, and 46-9±2*7 
rosijcctivoly. Those distinctions indicate differences in 
the structure of the fibre, <md though there is a tendency 
to grow canes of higher fibre -content owing to their greater 
resistance to disease, a cane giving as dry a mogass as 
possible is obviously advantageous. The XAor» variety 
containing 16*4 1 per cent, of fibre and yielding a megass 
with 46'3 per cent., gave slightly nurro juico than the 
Man^ variety containing 1316 per cent, of fibre and 
yielding a megass with ^-2 jxrr cent. It is suggested 
that the absorptive power of the megass may depend 
on some hereditary character of the cane variety. 

II. Experiments in which canes wore grown on 
untreated soil and on soil manured with ammonium 
sulphate or suirerjrhosphate, or with both, showed that 
these fertilisers delay the ripening of the cane by about 
a fortnight but do not appreciably affect the ultimate 
sugar-content or composition of the juico. — L. E. 


Beet ; Excessive leaf growth of the . A. Vivien. Bull. 

Assoc. Chim. Suor., 1914, 81, 501—505. 
CoBipAEApva investigations of beets grown on soils 
treated with ( 1 ) abundance of organic nitrogenous manure, 
( 2 ) little or no manure, showed that in the former case 
the leaf growth was excessive and the roots contained 
a lower percentage of sugar. The results do not bear out 
the view that the sugar is elaborated only in the leaves. 

— L,E, 


Dextrose; New reduction-products of .• glucal an 

hydroglucal. E. Fischer. Ber., 1914, 47, 196—210. 
Tbtea-acetobromoolucosb is reduced by zinc dust an 
wetio acid at 0 ® C.,and a compound is produoet 

thus, 

Ci4Hi.0,Br+2H«C„Hx,0,+C,H40,+HBr. 

The new compound contains three acetyl groupe* it i 
oiyatallises well (xn. pt, 5? 0.): Wm 
boiled for a ifaorl tintwHh mHt i%hm cm mlt 


d 

acetic add and yields a diaoetyl derivative. Dissolved in 
chloroform it readily takes up two atoms of hydrogen, and 
is saponified by cold alkalis with production of a thick 
smp, veiy soluble in water and alconol This syrup shows 
the reactions of aldehydes but does not yhld an osazono. 
It readily decolourises aqueous solutions of biomineand is 
converted into.a dark amorphous mass by mineral acids. In 
presence of hydrochloric acid it colours pine shavings an 
intense green. Its formula appears to bo C 4 H 10 O 4 , 
for in aqueous solutions it readily absorbs two atoms 
of hj^drogen in presence of platinum, and yields a crystalline 
compound C.IinOi, which is also obtain^ by reducing and 
saponifying tno triacetyl compound (m.pt. 55° C.) mentione<l 
above. The syrupy compound, C 4 JE[,o 04 , • is termed 
“ glucal.** It is the representative of a class of substances 
hithert«i unknown. Hydro glucal, C 4 Hi, 04 , formed by 
rcductii n of glucal, is saturated and shows none of the 
reactions of aldehydes. The following formula} are 
suggested for glucal and hydro-glucal respectively : — 

CH(OH).C( : (* CH{OH).CH(CH.jOH)^q 

CH,— CHiCH,. OHr CTI, CH(CH,OHr 

A product analogous to acotoglucal, viz., acotolactal 
appears to be obtainable from acotobromolaotose. — iT, H. L. 


Methylpentoses ; Constitution of the . I. Synthesis of 

an i-methyl tetrose and an i-methyl tetrilol. R. Oilmour. 
Chem. Soc. Trans., 1914, 105, 73 — 81. 
Bibydboxytalebolactonb (obtained by oxidation of 
^ -angelicalactone by potassium permanganate), reduced 
with senium amalgam, gave rise to about 6 per cent, of 
a reducing sugar, from which a motbyltetrosazone (m. pt. 
140° — 142° C.) and a methyltetrosophenylbenzylbydrazono 
(id. pt. 99° — 100° C.) were prepared. The aqueous solution 
from the preparation of the hydrazone yielded a metbyU 
tetritol as a y ellow syrup, which on benzoylation gave rise 
to a tetrabenzoyl derivative (m. pt. 136° — 137° C.). The 
raethyltotrose, obtained in the free state bv decomposition 
of the phenylbenzylhydrazone with formaldehyde, proved 
to bo a pale yellow strongly reducing syrup. Its con- 
stitution must bo represented by one of the following 
formulsB : — 

OHOHH H H H 

CHO • 0 • C • C • CH 3 or CHO • C • C . (3 • CH. 

H H OH OH OH OH 

-J. H. L, 


Patents. 

Sugar from cane ; Process of making . F, 0. P. 

Leao, New York. U.S. Pat. 1,083,546, Jan. 6, 1914. 
SuoAB cane is finely divided, dried at a temperature 
below 158° F. (70° C. ), and then saturated with water. The 
liquid portion is next separated by pressure, evaporated, 
and the residue obtained is subjected to refining pro- 
cesses. — Yi. P. S. 


Sugar solutions 7 Electrdlyiic apparatus for the dariiication 

of . H. MoCubbin, Lanaina, Hawaii. U.o. Pat. 

1,084,656, Jan. 13, 1914. 

A CLOSED horizontal tank is provided with a sludge sump 
and tap and with a number of adjustable electrodes. 
The sugar solution is admitted at the lower part of the 
tank near one end and leaves at the top near the other 
end. The electrodes are mounted on insulating supports 
moving on longitudinal gnide-ways. — ^W. P. S. 


Sugar ; Manufaetwring refined — . M. Weinriob, Yonkers, 
N.Y. U.S. Pat. 1.084,771, Jan. 20. 1914. 

Ck»LD raw cane juice is mixed with raw cane sugar to 
a magma or syrup. The latter is charged with finely 
powdered oaustio urns, and before the Ume is oompletoly 
ilakedf the whole kmiied with more raw oatieiaioe. Tha 
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mixture » oarbouatated, heated and tiUercd, the pva|»or- 
ated filtrate being worked up for refined sugar. — L E. 


Siijfrtf ; PrwtBH of dtfemiing raw rum or cane sugar 

iojrup. M. Weinrich, YonkerH, N.Y. U.S. Pat 
1,084,772, Jan. 20, 1014. 

Colo raw cane sugar or syru|) is inliinat(‘Iy mixed with 
a small iwroentagc of finely |M»wdered caustic lime and 
then slowly run into raw oanc juice or water (at a tempera- 
ture of about 00'^ C.) which at the same time is carbona- 
tated and stirred, ('arbonatation is stopped befori? any 
precipitated impurities begin t(i K'-dissolve. the liquid 
then being fully neutralised by a siiiUble aci<l (whereby 
H second carbonatation and filtration arc avoided) and 
finally heated and filtered. — L. K. 


Sugar; ThroUmr'mvq — I. L.arrondo Fr. Pat- 
4«1,62H, Aug. tl. 1913. 

Thk sugar in the solid state is ti Gated for a few minutes 
at the ordinary temjH'rattire with oxidising agents such as 
nascent (»xygen, iMitassium pernianganati', chlorine or 
iodine, and afterwards with a solution of sulphurous acid 
in alcohol or some other li(jui<l in which Bugur is insoluble, 

-J. ll.L. 


Sugar hnts ; Prcjumitiou of for the extraction of 

juice. M. Lindner. Ger. Pat. 2(18,530, Dec. 12, 1912. 
The beet slices or pulp, before extraction of the juice, are 1 
treated with aluminium hydroxide, whereby, it is claimed, 
pure light-coloured syrups are obtained, which can bo 
worked up directly to raw sugar of low mineral <*ont»ent 
or to marketable white sugar, (See also this .1., 1014, OH.) 

-A. «. 


SivporuliuH of ligiiifts, fiarlUtdarlg merhariuc juicc.i, 
‘ Fr. Pat. 4«1,20S. See 1, 


XVni.-FERMENTATION INDUSTRIES. 

fUauh filters, L. Briant, H. Harman and V. Vaux. J. 

Inst. Brew., 1914, 20, 1-1,5. 

The construction and method of working of a modern 
mash filter (Weigel type, holding 17^ quarters of malt) 
are dosoribed. The malt is nound more finely than for 
the ordinary mash tun but tne husk should bo os whole 
as poaaible. The stirring machinery is kept running 
during the whole of the mashing operations, say 10 mins., 
and the mash is then allowed to stand until shortly before 
it is transferred to the filter. The normal mashing period 
may be reduced from two hours to one hour, without 
any loss of extract. When this period has elapsed the 
rakes are set in motion and the mash is heated to about 
168“ F. (70“C.) and stirred continuously until the whole 
has bron transferred to the filter. The filling of the filter 
occupies about 30 mins, and immediately afterwards 
washing is commenced and continued without interru|»- 
tion. The final runnings may be brought to a gravity of 
1001 with a relatively small quantity of water as compart 
with mash-tun siiarging. The possible saving of extract 
by use of the fllter^rcss is estimated at l-6^— 2 lb. per 
quarter of malt. The siient grains contain less starch, 
digestible fibre, etc., than those from mash-tun practice 
(e.p., 36-8 com|>ared with 44*7 per cent, of the dried grains), 
and the proportions of the other constituents are oonre- 
spondingly increased. The use of the filter- press does not 
in any way impair the stability or brilliance of the beer 
or the character of the yeast, and its only effect on the 
flavour of the beer is to produce a marked softening, 
accompanied by increased palate-fulness. The beer also 
carries a much more lasting head when poured out, than 
corresponding beer prepared by the normal mash-tun 
prooess.--J. B. L. 


Yeast : Formation of higher alcohols from aldehydes by . 

II. Conversion of valeric aldehyde into amyl alcohol^ and 
( the enzymic nature of the reaction. C. Nouberg and H. 

yteonbock. Biochem. Zeifs., 1914, 69, 188 — 192. (See 
i also this J., 1913, 803.) 

! A-iTEMiTs to obtain a Ijctter yield than that obtained 
j previously (loc. fit.), in the conversion of valeric aldehyde 
' into amyl alcohol by living yeast in absence of sugar, were 
unsuccessful. That these transformations are cnxymic is 
iroved by the fact that yeast maceration juice, prepared 
)y von lichedeff’s method' (this J., 1911, 1081) and treated 
j with sugar, was found capable of converting added valeric 
aldehyde into amyl alcohol with a yield of at least 12 |)cr 
ccnt.--J. H. L. 


I Jiffi ; (Uoicentration of liydrrHjen ions in and in brewing 

processes. F. Em.slander. Z, ges. Brauw., 1914, 87, 
2-.5, I« -19, 27- -30, 37—41. 

'hiK question of acidity in relation to brewing processes 
and pnxlucts is treated from the point of view of the 
i-onci-ntratioii of hydrogen ions, as distinguished from the 
acidity determined by titration. The subjects thus 
considered are brt^wing water, malt, brewing processes, 
Imxt and gluten turbidity. An afiparatus is described by 
means of which the concentration of hydrogen ions in 
malt liquors can 1 m' detfTniinod from the jiotential differ- 
once between the lujuids and a “hydrogen electrode” of 
platinum immersed m tlu'm.—J. H, L, 

MaU-wines amt their rfUition to the {German) law. P. 
Kuliseh. Z. Unties. Nahr. Gonussm., 1913, 26, 705 
— 72tt. 

WlTliiN r(‘cent yt'ars a new industry has developed in 
Germany, particularly in Alsace, viz., the production of 
! malt-wines, containing very little sugar, and much lighter 
j in character than “ Malton-wincs ” (see List, this J., 
1897, 347). The new products are strongly acid and 
I resemble, in their content of alcohol and extract, the 
' light German wines, with the chcajK>r kinds of which they 
1 (‘liter into keen com jK^tltion, for in some parts of Alsace they 
, arc sold at 35 Pf. ja^r litre (2d. per pint). The annual 
I production at present is estimated at 150,000 hi (3,300,000 
i galls. ). The composition of the product is subject to rather 
wide variations, and probably the process of manufacture 
' is not well controlled. The outline of the process appears 
' to be as follows : — The ground malt is extracted several 
I times with hot water, opportunity being given for saccharic 
fication, but the yield of extract is not very satisfactory. 
The united extracts are treated with sugar and fermented. 
The character of the product seems to depend much 
more on its acidity and on the ratio of alcohol 
to extract, than on the type of yeast employed, and 
probably beer- or distillery -yeast could be used. The 
acidity develops spontaneouiuy and doubtless depends 
on the rate of fermentation. The subsequent treatment 
of the fermented wort is very similar to that of grape 
wines. The quantities of materials used are ostimatM 
at 6 — 8 kilos, of malt and 8 — 16 kilos, of sugar per 100 
litres of malt-wine. The following figures represent the 
limits of composition of sixteen samples from Alsace : — 
sp. gr. 0-9931 — 1-0076, alcohol 4-71 — 7 66 grms., extract 
1-22 — 4-65 grms,, sugar-free extract, M3“3‘16 grms., 
ash 0 056 — 0-190 grm., total acidity (calculatiMi as tartaric 
acid) 0-27 — 0-61 grm., volatile acidity (calculated as 
acetic fiwsid) O-OI' — 0*15 grm. lactic acid 0-23 — 0*37 grm., 

reducing sugar 010— 1*67 grm., and glycerol 0*3 — 0*6 
grm. per 100 c.c. Neither tartaric nor citric acid was 
present. The optical rotation (in 200 mm. tube) ranged 
from 4-0*6 to -{-2’3 sugar degrees, and remained distinctly 
dextro-rotatory after fermentation. Acooi^ing to the 
author it is possible to detect the presence of only 10 per 
cent, of malt-wine in dry grape wines by ptdariamg amr 
suitable concentration.-^T H. L. 

Wines ; Presence of citric acid in . Blarex, Denig^, 

and Oayon. Ann. Falsif., 1914, 7, 9—11. 

ANAr.Y»8 ot 38 authnntio wiagt fr^m the Sauterne, 
Montbaeillao, Anjou, and Rhine diitriots show that'oitrio 
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acid k a natural constituont of these wiuos, the amount 
found varying from a trace to 0-46 grin, per litre. Tho 
juices from 10 samples of black and white grapes, before 
and after fermentation, contained from 0*08 to 0*70 grm. 
of citric acid j>er litre. — W. P. S. 


White wines ; Presence of oxalic, arid in . H. Fonzcw- 

Diaoon. Ann, Falsif., 1914, 7 , 22 — 28. 

Whitk wines are liable to become opalescent or turbid 
and to give a white sediment, and to prevent this defect 
(“ C4isse blanche. ”) the practice has arisen of treating 
the wine with from 18 to 20 grms. of oxalic acid per 
hectolitre, with the object of precipitating the calcium 
salts present, as the turbidity is. attributed to these com- 
pounds. The calcium oxalate forme<l is not, however, 
precipitated completely from the wine, a certain propor- 
tion, in quantity dejiendiiig on the acidity of the wine 
and the presence of sulphurous acid, remaining in solution. 
A wine free from oxalic acid when treated similarly 
will remain clear for about .‘1 days, after which, crystals 
of calcium tartrate are deposited. The author has 
sefiarated as much as 0 ()G grm. of oxalic acid from a 
litre of white wine. — W. P. S. 


Tannin : Determination of rider. ('. W. Spiers. 

,}. Agric. Sci., 1914, 6, 77—8,3. 

Thk author criticises the variotis methods in use for the 
determination of tannin, and finally recommends the use 
of fat-free casein as a detannising agent, the amount> of 
tannin removed being determined by the loss in fK'rman- 
ganatc value on titration, since casein removes nothing 
but tannin from solution (see this ,1 , 1911, 120). Detan- 
nising is accomplished by shaking 50 c.e. with 1 grm. of 
easein for 15 min. The jierrnangaiiate was statKlardiscHl 
by means of various ])ure commercial tannins and the 
figure adopted is 1 grm. of ammonium oxalat(‘- 0-4048 
grm. of tannin. —W. 11. P. 


A Mol ; Manufacture of ethyl from sandust. dunien. 

Bull. Assoc. Ohim. .Slier., 1914, 31, 500 -501. 

Foth (Bull. Assw. (3iim. .Sikt., 1913. 31, 40.3) has stated 
that it is unnecessarv to use lead lined vessels in sac- 
charifying sawdust with sulphurous acid in presernte of a 
small quantity of water, steel being sufliieiently reaistant 
under these conditions. The author’s exfM^rienoe does 
not confirm this. Thus, it has been found that on hiatiiig 
mixtures of 15(K) kilo.s. of sawdust (containing 30 —35 
|M?r cent, of water), 81 kibis. of sulphurous anhydride, 
and 400 litres of water, in ay)|)aratu8 made of unprotected 
steel, the metal is rayiidly attacked ; in the course of 2(K) 
o|KTation8, the thickness of the steel sheeting wa.s 
diminished from 22 to 15 mm. Further, the iron sulphate 
thus intnxluei-d into the saccharification product, 
seriously retardeil the subsequent fermentation. — L, K. 


Vinasse from beetrttot dintilleries ; Methods of purification of 
. A. Muntz and K. Bull. Soc. d’Kneour., 

1913, 120 , .5.36— 5«3. 

After a des(!ription of various Tnethod.s proposeil for the 
purification and disposal of vinasse from distilleries in 
which iK^troots are employed, the author presents details 
of experiments on a new biological process. The vinasse 
w allow^ to flow very slowly over a series of shallow 
trays whilst aerobic organisms, such as mycoderma yeasts 
or moulds are cultivated on its surface. In one series 
of exTOnmonts described, ten trays (each 38 cm. by 57 cm.) 
were disused one above another, and the liquid passed 
over ewh in turn in a layer 0-5 cm. deep, and at such 
a rate that f^l3 Htiw were treated per day. All the trays 
were inoculated with spores of SterigmatocystM nigra., 
and the crons yirodueed were collected every ,3—4 days 
but from only 6 trays at a time so that there were always 
at least 6 trays covered with well-devoloped cultures. 

following table shows the composition of the vinasse 
before and after treatment, expressed in grms. per litre 


Ainmouiacal nitrogen ... 
Solulile organic nitrogen . 
Insoluble organic nitrogen 
Soluble organic matter..., 
Insoluble organic matter 


1 Before. 

After. 

0-023 

0-073 

' 0-304 

0-146 

0-260 

0-084 

10-43 

2-53 

3*18 

0-28 


Tho vin^e underwent considerable concentration by 
evaporation, and about one-half of its total oiganic 
matter was oxidised to carbon dioxide and water by the 
mould. Tho acidity was also greatly reduced. The use 
of pure cultures <>f Sterigmaiocystis nigra was found to 
prevent serioiiH invasion of the trays by mycoderma 
yeasta, which are undesirable as they are "not so readily 
separate from the liquid, and do not trap suspender! 
matters to the same extent as tlie felted mould growths. 
The mould crojis, containing about 50 per cent, of the 
nitrogen and 30 per cent, of the phosphorus of the vinasse, 
can be very roarlily removed from tho liquid, and after 
being dried and powdered, they constitute a valuable 
manure containing : N about 8-27, PjOa 3-51 and K 2 O 
2-68 per cent. The yield of dried mould is about 3*6 kilos, 
per cb. rn. of vinasse. After treatment by the process 
described above, and neutralisation of the residual acidity, 
the vinasse is amenable to further purification on nitrifying 
bacterial beds (see this 1911, .500, 707, 1403), whereby 
it can b<} rendered fioe from ammonia and almost free 
from orgaiiie nitrogen aud organic matter. Thus purified 
tlie liquid is perfectly limpid and inodorous although 
coloured yellowish brown : it contains : PjO. about 0*2, 
KjO 1-6 and (’aO 0-4 per cent., and is well siiit>ed for 
watering growing plants. —.1. K. L. 


Patents. 

Diastaiic preparations : Manufacture of . 0. P. 

(Jross and R. F. L. Turner, Ix>ndon, and H. F. Fuller, 
Burnham. Bucks. Eng. Pat. 737, .ian. 9, 1913. 

A CONCENTRATED diastatic extract is incorporated with 
such a quantity of previously dried starch or starchy 
material that a solid and apparently dry product is 
obtained. — L. E. 

Y east ; Transformation of twer into bakers' yeast , 

E. A. Barbet. Fr. Pat. 401,742, Nov. 6, 1912. 
Pressed beer yeast is first liquefied by admixture with a 
suitable salt {c.g., 2 per cent, of common salt). The cell 
juices, containing bitter substances, are thus drawn 
out of tho cells, and may separated from them by 
filtration, but this is not necessary. The liquefied yeast 
is regenerated by growth in a diliitt*, filtered, saccharified 
wort similar to those employed in the manufaotnre of 
yeast by the aeration process. — .1. H. 

Yeast ; Collection of from fermentation vats. R. Reik. 

Fr. Pat. 402,207, Sept. 4, 1913. Under Int. Conv., 
Sept. 0, 1912. 

The yeast head is drawn off from the top of fermented 
y^ort, into the mouthpiece of a flexible pipe and is carried 
along the pipe to closed receivers which are in communica- 
tion with an exhaust pump. — .7. H. L, 

Amylaceous materials; Process for the lique faction., sac- 
charification and ferme.nUUion of . A. Boldin and 

J. Effront. Pr. Pat. 401,853, Nov. 7, 1912. 

The material is preferably first steeped in water at about 
70'’C. and ground in the moist state. The starch is 
liquefied by the action of Bac. subtilis or Bae, mesentericus 
in an alkaline medium, saccharified by molt diastase or 
suitable moulds in a neutral or acid me^um, and fer- 
mented by yeast. — tT. H. L. 

Malt ; Process of nutnufacluri'ng — . J. von der Hammer, 
Berlin, Assignor to B. von der Hammer, Uhioago. 
U.S. Pat. 1,084,943, Jan. 20, 1914. 

See Fr. Pat. 454,5.34 of 1913 ; this J., 1913, 880.— T. P. B. 
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mixtiiro ia carbouatAted, heated and filtered, the evaiior- 
ated filtrate being worked up for refined sugar . — L E. 


iSvff(tr ; Proc€g« of drf crating raw cane or cane sagar 

gyrvp. M. Weinrich, Yonkers, N.Y. U.K. Pat. 1 
1,084,772, Jan. 20, 1914. 

Cold raw cane sugar or syrup is intimakily mixed with 
a small percentage of finely jKiwdered caustic lime and 1 
then slowly run into raw cane juice or water (at a teinixjra- 
ture of about .30” C.) which at the same time is carbona- : 
tated and stirw'd. (!arboiiatation is stopped before any , 
precipitated impurities begin to re-diKsolve. the liquid ; 
then being fully neutralised by a suitable; acid (whereby 
a second carbonatation and filtration arc avoided) and 
finally heated and filtered.— L. K. 


Hagar ; DcrAtlouriMing , I. larrond*) (5. Fr. Pat- 

46I,«28, Aug. fi, 1913. 

Thk sugar in the solid state is ticated for a few minutes 
at the ordinary tem|>erature with oxidising agents such us 
nascent oxygen, jwtassium permunganate, chlorine or 
irxline, and "afterwards with a solution of sulphurous acid 
in alcohol or sonu; other luiuul in which sugar is insohibic. 

- J.H.L. 


Sugar hretn ; Prcftaratioo, of for the extraction of I 

juice. M. IJndnor. Otir. Put. 268,530, l>w. 12, 1912. | 
The beet slices or pulp, before extraction of the juice, are j 
treated with aluminium hydroxide, whereby, it is claimed, , 
pure light-coloured syrufwi are obtained, which can be, , 
worked up directly to raw sugar oi low mineral eont<?nt 1 
or to marketable white sugar. (See also this ,1., 19M, 96.) 

-A. S. I 

JjvuiHjrulivu of liguiHfi, fKirtindarlg Morrharinr juias, \ 
Fr. Pat. 461, 20S. See 1, 


Xm-FERBIENTATION INDUSTRIES. 

Mush filters. L. Briant, ri, Harman and C. Vaux. J. 

Inst. Brew., 1914, 20, 1 — 15. 

Thk construction and method of working of a modern 
mash filter (Weigel type, holding 17| quarters of malt) 
are described. The malt is nound more finely than for 
the ordinary mash tun but the husk should be as whole 
as possible. The stirring machinery is kept running 
duriDfl the whole of the mashing operations, say 10 mins., 
and the mash is then allowed to stand until shortly before 
it is transferred to the filter. The normal mashing period 
may be reduced from two hours to one hour, without 
any loss of extract. When this period has elapsed the 
rakes are set in motion and the mash is heated to about 
158® F. (70® 0.) and stirred continuously until the whole 
has been transferred to the filter. The filling of the filter 
occupies about 30 mins, and immediately afterwards 
washing is commenced and cotiiinue<l without interrup- 
tion. The final runnings may be brought to a gravity of 
1001 with a relatively small ouantity of water as compared 
with mash -tun sparging. Tno possible saving of extract 
by use of the filter-press is estimated at 1*6— 2 lb. per 
Quarter of malt. The spent grains contain less starch, 
aigostible fibre, etc., than those from mash-tun practice 
(e.g., 36-8 compared with 44*7 })or cent, of the dried grains), 
and the proportions of the other constituents are corre- 
spondingly increased. The use of the filter- press does not 
in any way impair the stability or brilliance of tho beer 
or the character of tho yeast, and its only effect on the 
flavour of the beer is to produce a marked softening, 
aocompanied by increased palate-fulness. The beer also 
oarrim a much more lasting head when poured out, than 
oorrmpondinff beei prepared by the normal mash-tun 
p reoam.— J. u. L. 


yeast ; Formation of higher alcohols from aldehydes by . 

//. Conversion of valeric aldehyde inlo amyl akohol^ and 
the enzymic nature of the reaction. C. Neuberg and H. 
IStccnbock. Biochom. Zeits., 1914, 59, 188 — 192. (See 
also this J., 1913, 803.) 

.\TTKMi''rs to obtain a letter yield than that obtained 
previously (loc. ci(.), in tho conversion of valeric aldehyde 
into amyl alcohol by living yeast in absence of sugar, were 
utiHucecasful. 3’hat these transformations arc enxyraio is 
jirovfd bv tho fact that veast maceration juice, prepared 
by von Lebodeff’s method" (this J., 1911, 1081) and treaty 
with sugar, was found capable of converting added valeric 
aldchvd(' into amyl alcohol with a yield of at least 12 per 
cont.^J. 11. L. 


Urn ; Conerntration of hydrogen ions in a)id in brewing 

froresses. F. Emslandcr. Z. gos. Braiiw., 1914, 87, 
2- 5, 16 -19, 27—30, 37—41. 

The question of acidity in relation to browhip processes 
and products is treatKl from tho point of view of the 
concent ratifui of hydrogen ions, as distinguished from the 
acidity dek'irininod by titration. The subjects thus 
consMlered are browing wal,er, malt, brewing processes, 
beer and ghikm turbidity. An apparatus is desoriliod by 
means of which tho concentration of hydrogen ions in 
malt liquors can b<' dc'termined from the potential differ- 
ence iK'tween tin* liquids and a ‘‘hydrogen tdectrcKlc” of 
platinum inimers»‘d in them.— .1. H. L. 

Malt-wines and their relation to the {(Jerman) law. P, 
Kiilisch. Z, Unters. Nahr. Genussm., 1913, 26, 705 
-726. 

Within recent years a n(;w industry has doycloped in 
Germany, particularly in Alsace, tnz.. the production of 
malt-wines, containing very little sugar, and much lighter 
in character than “ Malton-wines ” (see List, this J., 
1897, 347). The new })roductB are strongly acid and 
rejiemble, in their content of alcohol and extract, tho 
light Gorman wines, with the chea|H*r kinds of which they 
enkT into keen conuxdition, for in some parts of Alsace they 
are sold at 3.5 Pf. jmu* litre (2d. per ])jnt). Tho annual 
firmluctiun at present is estimated at 150,000 hi (3,300,(XK) 
galls.). Tho composition of the product is subject to rather 
wide variations, and probably the process of manufacture 
is not well controlled. The outline of the process appears 
to bo as follows : — Tho ground malt is extracted several 
times with hot water, opportunity being given for saoebarit 
fication, but the yield of extract is not very satisfactory. 
The united extracts are treated with sugar and fermented. 
The character of the product seems to depend much 
mure on its acidity and on the ratio of alcohol 
to extract, than on the type of yeast employed, and 
probably beer- or distillery -yeast could bo used. The 
acidity develops spontaneously and doubtless depends 
on tho rate of fermentation. The subsequent treatment 
of the fermented wort is very similar to that of grape 
wines. The quantities of materials used are ostimak^ 
at 6 — 8 kilos, of malt and 8 — 15 kilos, of sugar per 100 
litres of malt-wine. The following figures represent the 
limits of composition of sixteen samples from Alsace : — 
sp. gr. ()’9931— 1 0076, alcohol 4-71— 7-66 grros., extract 
1'22 — 4-66 grms., sugar-free extract, M3— 3-15 grms., 
ash 0 056 — 0*190 grm., total aridity (calculated as ta^rio 
acid) 0*27— 0*61 grm., volatile ‘ acidity (calculated as 
acetic acid) 0*01 — 0*15 grm. lactic acid 0*23 — 0*37 grm., 
reducing sugar 0*10— 1*67 grm., and glycerol 0-3— 0*,5 
grm. per 100 c.c. Neither tartaric nor mtric acid was 
present. Tho optical rotation (in 200 mm. tube) ranged 
from -fO H to -f 2*3 sugar degrees, and remaiimd dutinotly 
dextro-rokitory after fermentation. According to the 
author it is possible k) detect the presence of omv 10 per 
cent, of malt-wine in dry grape wines by polarising after 
suitable concentration. — .1 H. L. 

Wines ; Presence of citric acid in . Blarez, Denig(>ia, 

and Oayon, Ann. Falsif., 1914, 7, 9—11. 

Analysis ot .38 authentic wines frem the Sautemei 
Montbazillao, Anjou, and Rhine districts show that' bitrie 
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•cid ii ft ofttuiftl oonstituont of theao wines, the mno^t 
found Tftrying from ft trace to 0-46 grm. pet litre. Jho 
juioM from 16 samples of black and white grapes, before 
and after fermentation, contained from 0-08 to 0-70 grm. 
of citric acid per litre. — W. P. tS. 


White wines ; Presence of oxalic acid in . H. Fonzos- 

Diacon. Ann. Falsif., 1914, 7 , 22 — 28. 

Whitr wines are liable to become opalescent or turbid 
and to give a white sediment, and to prevent this defect 
(“ oasse blanche ”) the practice has arisen of treating 
tho wine with from 18 to 20 grm.s. of oxalic acid per 
hectolitre, with the object of precipitating the calcium 
salts present, as the turbidity ia attributed to these com- j 
pounds. Tho calcium oxalate formed is not, however, 
precipitated completely from the wine, a certain propor- | 
tion, in quantity depending on the acidity of the wine 
and the presence of sulphurous acid, remaining in solution. 

A wine free from oxalic acid when treated similarly 
will remain clear for about 3 days, after which, crystals 
of calcium tartrate are deposited. Tho author has 
separated as much as 0*06 grm. of oxalic acid from a 
litre of white wine. — W. P. S. 


Tannin; Deter minaiihn of in cider. ('. W. iSpiers. 

•J. Agric. Sci., 1914, 6, 77 — 83. 

The author criticises the various methods in use for the 
determination of tannin, and linally recommends the use 
of fat-free casein as a detannisiiig agent, the amount of 
tannin removed being determined by the loss in [KTman- 
ganatc value on titration, since casein removes nothing 
but tannin from solution (see this .1 , 1911, 126). Detan- 
nising ia accomplished by shaking 50 c.c. with 1 grm. of 
casein for 15 min. The permanganate was standardised 
by means of various pure oommorcial tannins and the 
figure adopted is 1 grm. of ammonium oxalate -=^0*4648 
grm. of tannin. — W. H. P. 


Alcohol ; Manufacture of ethyl from samdmt. .lunien. 

Bull. Assoc. Ohira. Suer., 1914, 31, 500—501. 
Foth (Bull. Assoc, rihirn. Siicr., 1913, 31, 463) has sUiied 
that it ia iinntwessary to use lead -lined vessels in sac- 
charifying sawdust with sulphurous acid in j»ro8e.n(;e of a 
smairquantity of water, steel being sufficiently resistant 
under these conditions. The author’s experience does 
not confirm this, 'riiua, it has been found that on heating 
mixtures of 1500 kilos, of .sawdust (containing 30^— .l.'S 
|>er cent, of water), 81 kilos, of sulphurous anhydride, 
and 400 litres of wat<‘r, in apparatus made of unpnvtccted 
steel, the metal is rapidly attacked ; in the conns* of 2(K) 
operations, the tliickiiess of the steel slus'ting was 
diminished from 22 to 15 mrn. Further, tho iron sulphate 
thus introduced iiif-o tin* saccharification product, 
scriouBly retarded I he 8ubseqiM*nt fermentation. — L. K. 


VinasHC from beetrmti diMilleries ; Methods of purificatum of 

. A. Muntz and K. Bull. Sw. d’Kncoiir., 

1913, 120 , 535—503. 

Aftrr a description of various mothfals j^roposed for the 
purification and disposal of vinasse from distilleries ]n 
which hw<tn>ota are employed, the author presents details 
of experiments on a new biological process. The vinasse 
is allowed to flow very slowly over a series of shallow 
trays whilst aerobic organisms, such as mycoderma yeasts 
or moulds are cultivated on its surface. In one seri^ 
nf experiments desoribed, ten trays (each 38 cm. by 57 om.) 
were disposed one above another, and the liquid passed 
over each in turn in a layer 0*5 cm. deep, and at such 
a rate that 9 — 1 3 litres were treated per day. All the trays 
were inoculated with spores of Sterigmatocystis nigra, 
and the crops produced were collected every 3—4 days, 
but from only 5 trays at a time so that there w'ere always 
at least 5 trays covered with well-developed cultures. 
The following table shows the composition of the vinasse 
before and niter treatment, expressed in grms. per litre : — 


jL. 


Ainmanlaoal nitrogen ... 
BoluSle organic nitrogen . . 
Insolnble organic nitix^gen 
Itoluble organic matter..., 
Insoluble organic matter 




Before. 

After. 


0*023 

0-073 


0-394 

0-146 


0-269 

0-084 


10-43 

2*63 


3-18 

1 

0*28 


Tho vinasse underwent considerable concentration by 
evaporation, and about one-half of its total organic 
matter was oxidised to carbon dioxide and water by the 
mould. The acidity was also greatly reduced. The use 
of pure cultures of Sterigmatocystu nigra was found to 
pi'event serious invasion of the trays by mycoderma 
yeasts, which are undesirable as they are not so readily 
separate from the liquid, and do not trap suspended 
matters to the same extent as the felted mould growths. 
The mould oro|)8, containing about 50 per cent, of the 
nitrogen and 30 per cent, of the phosphorus of the vinasse, 
can bo very readily removed from the liquid, and after 
being drio(i and jKJwderwl, they constitute a valuable 
manure containing : N about 8*27, P.Oa 3'51 and KgO 
2*68 })er cent. The yield of dried moula is about 3*6 kilos, 
per cb. m. of vinasse. After treatment by the process 
described above, and neutralisation of the residual acidity, 
the vinasse is amenable to further purification on nitrifying 
bacterial boils (sei* this ,1., 1911, 506, 707, 1403), whereby 
it can be ronderetl friic from ammonia and almost free 
from organic nitrogen and organic matter. Thus purified 
the liquid is j^erfwtly limpid and inodorous although 
coloured yellowish brown ; it contains : PgO* about 0*2, 
KjO 1*6 and (?aO 0*4 per cent., and is well suited for 
w'atering growing plants. — .T. H. L. 


PATRNT.S. 

Diadatic preparations; Manufacture of . C. P. 

Cross and R. F. L. Turner, London, and H. F. Puller. 
Burnham, Bucks. Kng. Pat. 737, Jan. 9, 1913. 

A CONCENTRATED diastatic extract is inoorfiorated with 
such a quantity of previously dried starch or starchy 
material that a solid and apparently dry product is 
obtained. — L. E. 

Yeast ; Transformation of beer inio bakers* yeast . 

pj. A. Barbet. Fr. Pat. 461,742, Nov. 6, 1912. 
PftEssED beer yeast is first liquefied by admixture with a 
suitable salt (c.j/., 2 |>er cent, of common salt). The cell 
juices, containing bitter substances, are thus drawn 
out of the cells, and may be separated from them by 
filtration, but this is not necessary. The liquefied yeast 
is regenerated by growth in a dilute, filtere<i, sacoharifiwi 
wort similar to those employed in the manufacture of 
yca.st by the aeration process. — .T. H. L. 

Yeast ; (hUeriion of from fermentation vats. R. Reik. 

Fr. Pat. 462,207, Sept. 4, 1913. Under Int. Conv., 
Sept. 6, 1912. 

The yeast head is drawn off from the top of fermented 
^rort, into the mouthpiece of a flexible pipe and Is carried 
along the pipe to closed receivers which are in communica- 
tion with an exhaust pump. — .T. H. L. 

Amylaceous materials ; ProceM for the liquefaction, sac- 
charification and fermentation of . A. Boidin and 

J. Rffront. Fr. Pat. 461,863, Nov. 7, 1912. 

The material is preferably first steeped in water at about 
70'*C. and ground in the moist state. The staroh is 
liquefied by Sie action of Bac. subHlis or Bae. mssntericus 
in an aUcaline medium, saccharified by molt diastase or 
suitable moulds in a neutral or acid medium, and fer* 
mented by yeast. — ,T. H. L. 

Malt: Process of nutnufaduring . J. vender Rammer, 

Berlin. Assignor to B. von der Rammer, Ohloago. 
U.S. Pat. 1,084,943, Jan. 20, 1914. 

See Fr. Pat. 454JS34 of 1913 ; this J., 1913, 880.— T. P. B. 
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Diastase; Process for opining pure . S. Fr&nkel. 

Fr. Pat. 461, 38r), Aug. 13, 1913. 

Sbk Eng. Pat. 18,427 of 1913 ; this J , 1913, 1166.~^T.P.B. 

Non-akohdic beverages ; Manufacture of . C. R. 

Wagner, Sonnenberg, Germany. U.S. Pat. 1,084,833, 
Jan. 20, 1914, 

Sek Eng. Pat. 16,707 of 1910 ; this J., 1911, 916.~T. F. B. 

Crystallised liquids; Process for preparing . U. 

Wegener. Fr. Pat. 461,392, Aug. 14, 191.3. 

See Eng. Pat. 20,061 of 1913 ; this J., 1914, 157.--1. F. B. 

Distillery and like residues ; hnpts. in and apjiaratus for 

recovering valuable products from . 0. E. Geiger, 

W. E, Koop, and 0. W. Fiske, Louisville, Ky., U.S.A. 
Eng. Pat. 4052, Fob. 17, 1913. 

See U.S. Pat. 1,057,142 of 1913 ; this J., 1913,444.— T.F.B. 

Dry distillation, of grape marc. Fr. Pat. 461,443. See IIu. 
Plastic romjiosition [frotn yeast and spent hops]. U.S. Pal. 
1,084,900. See V. 

Treatment of materials containing tartaric acid for the 
extraction of calcium and pUassium tartrates. Fr. Pat. 
461,901. See Vll. 

Preparation of if east for the manufacture of extracts. Fr. 

’ Pat. 462,198. See XIXa. 


53-32— 60'78 (average 56-52) per cent, of water, 
28-66-^5-12 (32-12) of protein, 0-61—4-25 (2-32) of 
fat, and 4-40—6-08 (5-23) per eent. of aah. The dried 
slime contained 0-103 — 0-107 per cent. PjO* soluble in 
alcohol and 0 - 2 J per cent, of cholesterol. Slime from 
raw milk contained 71-86 — 76-32 per cent, of water, 
16-73—21-91 of protein, and 2-85—3-07 of fat; and the 
dry auhatanoe contained 0-157 per cent. P 2 O 5 soluble in 
I alcohol. The fat extracted by ether was separated into a 
! liquid portion (greatly preponderating) and a solid portion. 

' The residue left after extracting the slime with ether 
yielded to alcohol a further quantity of pale gre-en fat 
j rich in chlorophyll. The characters of the different 
, specimens of fat are shown in the following table : — 



Fat extracted by ether. 

Fat 

ex- 


Whole 

fat. 

LIguld 

fat. 

Solid 

fat. 

troeted 

by 

alcohol. 

Solidlf. pt 


-fe* C. 

28-8“ C. 


Melting point 


18“— 

88“— 

... 

Saponif. value 

192-2— 

28'> C. 
191-9— 

89“ C. 
180-1— 

210- 


192-9 

192-8 

180-3 

210-8 

Acid value 

119 

09-3 





Eeichert-MciHHl value 

12-8 

17-2— 

12-7 

8-5 

roleiiske value 

4-.3 

17-6 

3-2 

3-6 

1-8 

Refractometer reading 

47 


46-5 


(40'' (!.) ! 

Todine vnhie 

40-8— 

4.H-6 

4r,-fi — 

34 . 6 ™. 

38.1 


4.') -9 

35-2 

38-6 

Ut-hner value 


88-2— 

91-5 


1 

Mol. wt. of insol. acids ' 


88-8 

815 

309 

291 


XIXA.-F00DS. 

Flour containing barium carbonate ; Cases of poisoning 

caused by . L. Hiigoimcnri. Ann. Falsif., 1914, 7, 

54—56. 

Numerous cases of more or less aeute poisoning investi- 
gated by the author wen? found to he caused by the 
presence of barium carbonate in the flour which had been 
consumed by the patients. Analysis of the flour showed 
that it contained from 5 to 2 1 per cent, of barium carbonate, ! 
whilst broad made from the flour contained from 2 to 7-6 j 
f)er cent, (calculated on the dry substance). No definite | 
ovidenoo was obtained as to how the barium carbonate I 
came to bo mixed with the flour. — W. P. S. I 

I 

Milk; Detection of added vater in by a simplified j 

molecular concentration constant. L. Mathieu and L. 1 
Fom^. Ann. Falsif., 1914, 7, 12 — 21. | 


The fatty acid.H of the liquid fat contained : erueic 
j acid, 49-50,- oleic acid, 21-24 ; palmitic, stearic, myristic 
j and lauric acids, 17-70; soluble volatile acids, 4-00 per 
, cent. — A. S. 


Butler; Pre.servatkm of by means of sodium 

bicarbonate and sodium nitrate. F. Bordos. Ann. Falsif., 
1914, 7, 45-49. 

The results of an inve.stigation, in which quantities of 
IW gnus, of butter were mixed with 0-857 grm. of sodium 
bicarbonate or with this quantity of bicarbonate and 
0-143 grm. of sodium nitrate, and then kept for 14 days, 
showed that, although the alkali prevented the acidity of 
I ho butter from increasing, it modified the colour and take ; 
the addition of the sodium nitrate was without effect. 

— W. P. S. 


The simplified molecular concentration constant denotes 
the sum of the weight of crystallised lactose and of the 
sodium chloride expressed as the isotonic equivalent of 
lactose. For instance, a milk containing 64-5 grms. of 
lactose and 1-4 grm. of sodium chloride per litre would give 
a constant of 54-5 -{-(I -4 x 11-9) =7 1-2, since 1 gim.* of 
sodium chloride is the isotonic equivalent of 11-9 grms. 
of lactose. The constant must he corrected for the 
volume of the fat and casein ; the volume of the calcium 
phosphate may bo neglected. This correction, taking 
extreme coses, varies from 1-03 to 1-10 and in the majority 
of milks it is 1-07, that is to say, the constant found as 
above must be multiplied by 1 -07 to give the true value. 
With most milks the value of the constant lies between 
74 and 79 and will fall below 73 when the milk contains 
from 5 to 8 per cent, of added wotor.— W. P. S. 

[Milk.] Separatordime ; The lipoids o/— and their 
importance for the formation of milk fat. 0 . Laxa and 
A. Koneony. Milchwirtschaftl. Zentr., 1913, 42, 
663—671, 691—697. Chem. Zentr., 1014, 1, 281-282. 
The separator-slime examined was derived mostly from 
milk which had been pasteurised at 86 “ C. It contained 


CotloTiseed hulls ; Determination of in cottonseed • 

meal. C. Qrimme. Chem.-Zeit., 1914, 88 , 137 — 139. 

The difficulties of manipulation in Fraps’ method (this 
J., 1909, 590) are ohviatt^ by basing the calculation upon 
the results of hydrolysis with 1 per cent, hydrochloric 
acid. The amounts of residues thus obtained with the 
seed kernels of N. American, Brazilian, Egyptian and 
Caucasian cotton ranged from 10-32 to 11-68 per cent., 
whilst the hulls gave 69-64 to 70-07 per cent. Only in the 
case of cottonseed grown in Togo was there any pronounceid 
variation from these results, the residues then ranging 
from 10-46 to 11-54 (kernels) and from 59-10 to 66 -O 0 
(hulls). As the exports of Togo cottonseed are relatively 
negligible the values of 70 for'^the hulls and of U for the 
kernels was adof»ted for the calculation. 2 grms. of the 
finely-powdered meal (freed from fat) are digested for 
30 mins, (from the time of boiling) beneath a reflux con- 
denser with 200 c.e. of 1 per cent, hydrochloric add, and the 
liquid then diluted to 1000 0 . 0 . with hot water, and filter^ 
through asbestos. The residue is washed with hot water, 
then three times with alcohol and once with ether, and 
dried at 106®— 110® C. until constant in weight, aftar 
which it is ignited and the amount ol aah deducted Irom 
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tiie tot weight. The percooteM of hnlle fa celculetod 
by the where y lepreeente 

theemountofeeh-freereudne. The reeults aarerf eJoeely 
with those obtained by the method of Fraps, the diirerenoe 
lying between — -0* 3 and +0*8 per c©nt.-~Ct A. M. 


Patents. 

Mtat; Process of preserving . A. Danilevsky, St 

Petersburg. Eng. Pat, 14,784, June 26, 1913. 
Immediately after the animal has been riaughtored an 
incision is made in the heart, and a solution consisting 
of water, 100 parts, sodium chloride, 1 to 3, and hydrogen 
peroxide, 0-005 to 0-5 part, is introduced into the artery 
and forced through the blood vo-hscIs under a pressure not 
exoo^ng 0-33 atmosphere. When the solution has 
replaced all the blood in the vessels, as is shown by the 
solution flowing in a colourless condition from the right 
ventriole, the carcase is eviscerated, skinned, immerswl 
in a tank tiUod with the solution, and then wrapped in 
linen saturated with the solution. — W. P. 8. 


Protein compounds from fish : Process for the preparation of | 

Bauble Naamlooze Vennootschap Algemecno i 

Exploitatio Maatsohappij, Amsterdam. Eng. Pat. | 
22,462, Oct. 6, 1913. Addition to Eng. Pat. 7700 of 
1913, dated Nov. 6, 1912 (this J., 1913, 9.57). | 

In order to avoid the use of carbon dioxide for carbonating | 
the excess of calcium hydroxide employed in the process 
described in the former patent {loc. ciL), the mixture 
obtained on digesting fish with calcium hydroxide is diluted ' 
with water, and filtered. The insoluble portion of the 1 
calcium hydroxide is thus removed, and the filtrate is j 
then carbonated and the proteins separated. — W. P. S. j 

Milk : Process for curdling . J. Brensike, Hustisford, | 

Wis. U.S. Pat. 1,083,059, Jan. 0, 1914. 1 

Htomacus and intestines of fish are freed from their 
contents, soaked in water, and heated for 1 hour, or more. 
The liquid portion is then separated, filtered, a suitable 
proportion of rennet is aclded to the filtrate, and this 
mixture is added to milk. — W. P. S. j 
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Margarine and analogs suhHances ; Manufaehtre of~ 
using cooling surfaces for cooiina the liquid fats or 
emulsions. E. Schou. Pint Addition, dated July 30, 
1913, to Fr. Pat. 454.640, Feb. 20, 1013 (this J., 1913, 
880). Under Int. Conv., Oot. 21, 1912. 

The thin films of fat removed by the scrapers are heated 
rapidly so as to yield a homogeneous mass. — W. P. S. 


Pectinous alimentary products ; Process of extracting 

from fruits and legumes. R. Douglak Fr. Pat. 

462,044, Sept. 1, 1013. 

Fruit (anplo) pulp, after the removal of- the natural 
juices and sugar, is extracted with hot water containing 
a small quantity of an acid. The aqueous solution is 
evaporat^, preferably under reduced pressure, to a 
syrupy consistence. Ijoguminous substances may also 
be used as the source of the pectin. — W. P. S. 


Alimentary products [jellies, Jams, etc.], and process of 
manufacturing them. R. Douglas. Fr. Pat. 462,046, 
Sept. 1, 1913. 

Crushed fruit, or fruit juice, is mixed with sugar and an 
amount of concentrated iioctin solution sufliciont to convert 
the whole into a jelly without concentration. The 
mixture is then sterilised by heating, and cooled. — W. P. S. 


Yeast ; Preparation of for the manufacture of extracts. 

“ Visoa ” Nahrungsmittel-Ges. m. b. H. bV. Pat. 
462,198, Nov. 16, 1912. 

For the preparation of yeast-extracts analogous to extracts 
of meat, the yeast is first wash(jd to remove bitter 
substances and other impurities, and then allowed to 
ferment an aqueous s(»lution of sugar. It is killed when 
fermentation is in full vigour, and the quantity of sugar 
employed is so chosen that a small excess remains in the 
yeast. — J. H. L. 

Floury Process and machine for treating . C. 

Herendeen. Fr. Pat. 461,138, Aug. 6, 1913. 

See U.S. Pats. 1,073,986 and 1,073,986 of 1913; this J., 
1913, 987.--T. F. B. 


MiUt; Machine for drying . P. M. Thardy. Fr. 

Pat. 461,584, July 23, 1913. 

CiBCUiiAR glaw or polished metal plates are mounted 
vertically on a rotating shaft ; each plate is surrounded 
by a steam-jacket which covers three-fourths of the 
surface, and means are provided for exhausting the air 
from the space between the jacket and the plate. The 
milk is delivered on to both sides of the plates by oppositely 
rotating rollers. th«- lower parts of which dip into a vessel 
containing the milk ; a pair of rollers is provided for each 
plate. The film of dried milk is remov^ from the plates 
ny scrapers. — W. P. S. 

Artificial milk and a process and apparatus for its manu- 
facture. Q. von Rigler. Fr. Pat. 461,131, Aug. 5, 
1913. Under Int. Conv., Oot. 29, 1912. 

Crude gluten (150 gnus.) is dissolved in 1 litre of a 
solution containing 0-01 to 0-015 per cent, of potassium 
hydroxide and 0-5 per cent, of alcohol ; suitable quantities 
of sodium chloride, lime-water, phosphoric acid, and 
sugar, are then added (care being taken that the solution 
BtiU remains alkaline iu reaction), and the solution, while 
being gradually heated from 70“ — 100*0., is emulsified 
with 3-5 per cent, of its weight of a vegetable oil such as 
oocoanut oil The mixture is maintained at 100*0. 
for 30 mins., then filtered, cooled, and transferred to 
sterilised bottles. The different parts of the apparatus 
are all in connection with each otW so that, duiwg the 
various operations, the mixture may be kept oat of contact 
with the atmospheper-**W. P. 8. 


Transformation of beer yeast irUo bakers^ yeast. Fr. Pat. 
461,742. See XVIII. 


XIXb.— WATER PURIFICATION: SANTTAIION. 


Experiments on emulsions. Newman. See XII. 


Patent.?. 

Water ; Apparatus for the treatment [softening] of and 

for similar •purposes. W. R. Ormandy, Manchester, 
Eng. Pat. 26,261, Nov. 4, 1912. 

A ROTATiNO horizontal cylinder is divided into compart- 
ments by perforated partitions; zeolites are plaoea in 
these compartments and are brought into intimate 
contact with the water passing through the cylinder 
by means of curved blades attached to the inner walls. 
A filter is provided at each end of the cylinder. The 
water may bo passed in either direction, alternately, 
through the cylinder, and a regenerating solution may bo 
admitt^ when required, or the zeolites may be removed 
and treated with the solution in a separate ves^ In a 
mod^oation of the apparatus, the cylinder is firo and 
contains a central lotatiiig shaft fitted with 

— W. P. 8. 
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Water ; Method of ar^ ^puraluH for fteatirif/ and purifying 

. N. Tikhomiroff, Moscow. Eng. Pat. 131, .Ian. 2, 

1913, 6 * • 

Wastk funiacte gases arc passed upwards through thres* 
or more superposed chambors, and tno water inixt^ with a 
suitable roagent (aluminium sulphates calcium hydroxide, 
sodium carbonates) is spray exl through an atomiser into 
the uppeir chamber, them colle’ctcd from the latter and 
Hprayeel inte) the ne*xt lower chamber, and so on. A tank, 
divieied inte» compartments, is provieleel for collecting 
separately the wat^r flowing from the^ different chambers, 
and the hot wate^r from the last (ihambor may be passenl 
thre)ugh a filteT be-fore it is c(uiducte‘d to the boilei. 

-W. J*. s. 


Walter; M ft hod ami infant for ntf truing . II. ,1. 

Whe^aton, Spemdem, l)e*rb\ sliire. lOng. Pat. 4188 
Fed). 18. 191.3. 

In an a])panituH wh(‘re the* water it) be softened is passes! 
elowiiwards through a besl of softening mateutal suirh as 
ztH)litcs and then through a hiyer of sand, the* 7 ,colite*H 
are re'generated by leuiding a soliitiotj of sodium chleiride; 
from a teink (situatesl above the* soft-euiing chambe*r) 
te) a H|)aee below Ihe z(‘olite bcrl and allowing it 1o flow 
upwards thrr)ugh the saiiH*. Water is then admitteel t-o 
the upp*r part of the chamber- in order to wasii the 7 .ee)liteH. 
The sodium chh)ride solution is prepnre*d in a tank at the* 
grounel leve*l and then [)jnni»ed into the* upper tank. 

W. P. N. 


/iffnne dcMlrttrtors. Comp, erineine'ration Industrielle*, 
Paris. Kng. Pat. l2,tHiH, May .3(1, 191.3. Under ltd. 
(Jeinv., .1 line* 28, 1912. 

Thk destrtictor e-onsists of a number eif furnace's, eaedi 
having a preliminary drying (!hambt‘r with an inedineil arch 
on which the fivsh refuse is elriesl and distilleal be*fore it 
falls on to th(! grate ; the ilistillation gases pass into a 
(leimbustion eluunber heat<*d by u ceike* ftirmu'e*, the latter 
being supplied with a current e»f heak*d air from the 
refuse chamber e»r from the* front of tlm furnace. The 
gase*s from the combustion chamber are then conducte’d 
under a boiler and through a preheater and dust ce)lle*etor 
befeire being allowe*d tf) e'seape into the atnmsphere. 
Means are providesl for re*moviug elinke*r from the furnaces. 

- W. P. S. 


diareoal Mannfartnrr of artinr fiou'dfrfd — |/row 
rrfm^f\ for pnrififuig and Jiltmng piir/Mf.sr.s. L. Pilaski. 
ilvr. l*at. 2(i7,44.3, Aug. l(i, 1912. 

Housk refuse and road sweepings are sifted to remove 
the line material ; from the coarser |M)rtion. stones, 
eimlcrs, ete. are rem(>v<*d, and the r(‘sidue is treateel with 
fjuicklime and subjected to destructive distillation.— A S. 


filterilimtion of liquhh : . Ip/wmbM for the .• V. 

Henri, A. Helbronn(‘r, and M. von Reeklinghaiisen, 
Paris. Kng. Pat. 28,ti()9. Dec. 12, I ‘11 2. Under Int. 
(!onv.. Dec. 21, 1911. 

8kk Addition of Dec. 21, 1911, to Fr. Pat. 424..369 of 1910 • 
this J., 191.3, 5(4.— T. F. H. 


Charrmlfor ptirifiratiov and filtraiinn ; Prnces/ifor making 

powdered . 1,. Pilaski. Fr. Pat. 461,599, July 30, 

1913. » . » 

Rfjf. Oer. Pat. 207,443 of 1912 ; i»roeeding.— T. P. B. 

Sftmgf : Apparatus for ^Mrifying . P. Bunzel. 

Fr. Pat. 461,622, Aug. 4, 191,3. 

SM!XJ.S. Pat. 1,079,391 of 1913 ; this.!.. 1914, 39.— T. F.B. 
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tSlro 2 )hanlhin in needs and tincture ; Determinutim of — — . 
' J. B. Lanifiart and A. Muller. Arch. Phann.. 1913, 
251, (KH)— 632. 

(ViMi’ARisoNS have been made of a number of methods for 
the determination of strophanthin in strophanthus seeds 
or tincture. The most satisfactory is that described by 
; Fromme in 1910 (Geschiifts-Bcr., (Ja^sar and Loretz, 1910. 
118; 1911, 142). 7*0 grms. of the finely-crushed seeds are 
boiled in a reflux apparatus for an hour with 70*0 grms. of 
almoliiti^ alcohol. When cold, the whole is made up to the 
original weight with absolute alcohol, and 50*5 grms. 
j filtered into a jjorcelain basin. 3’he alcohol is eva[)orated 
and ihe residue washed with light petroleum which is 
, |M)ured through a filter. The insoluble residue in the 
j filter and basin are boiled with 5 — 8 grms. of water, 
treated with 5 drops of lead acetate solution and about 
6-2 gnn. of kieselguhr, well mixed and filtered into a 100 c.c. 
flask. The insoluble portion is washed fill the runnings no 
longer have a iiitter taste. 3’he filtrate is treated with 
5 drops of liydrochloric acid and boiled gently for 2 hours, 
the volume being kept between l(f 20 c.e. by the addition 
of ()iHtilli*d water. When cold, the liquid is extracted twice 
with 10 e:c. of ehloioform which is filtered into u tared 
flask. The aqiH*ous portion is again boiled for half-an- 
hour, cooled and extracted three times with 10 c.c. of 
chloroform. If the aqueous ])ortion after warming still 
tastes bitter, the boiling and extraction with chloroform are 
ropeat/od. The chloroform is distilled off, the I’esidue dried 
in a desiccator and theVi weighed. It consists of strophan- 
thidin, one part of which corresponds to 2*187 parts of pure 
strophanthin. For the* tincture 51 grms. (equivalent to 
5*0 grins, of the swds) are heated on the water bath to 
ri*move the alcohol, the residue taken up with 20 grms. of 
hot water, treated with 15 drops of litad acetate solution 
and 0*2 gnu. of kicsidguhr. It is then treated by the 
method deHcrib(*d above for the se»*(ls. — F. Shun. 


liar mine and harmahne. (). Fischer. B(‘r., 1914, 47, 
99—107. (See also this .!., J912, 659.) 

After discussing the fonmilflp that have been proposal for 
barmino and harrualint*, including those of Perkin and 
Robinson {loc. eit,), further fonnulm are put forward 
for harminc which an* better in accordance with the 
behaviour of this substance. Me-thylharmaline hydro- 
chloride crystallised from hf»t water and melted at 265® (J. 
with decomposition. It was reduced by boiling with 
sodium and amyl ab*ohol to methyldihydroharmaline 
which was crystallised "from benzene and 
formed m^arly colourless leaflets, m. pt. 173° —174® fJ. The 
latter substance gave a inethiodide, m. pt.. 203® C., which 
was converted into a pseudo-base with th(* composition of 
a qiiaku'iiary dimetbylliarmalirve ammonium hydroxide, 

^ l.^H2JJN202. in. [)t. 129° U, on boiling with potasaiuin 
hyijroxide and niethyl alcohol. When dimethylliarmalino 
iodide was boiled with aqueous ]>otassium hydroxide, 
trimethylamine was sjilit off. Harmaline was condensed 
with hydroxylamine by boiling an alcoholic solution of 
the two substances, with the formation of a product. 

m. pt. 180®(^ after crystallising from alcohol. 
Ilarmine and dihydroharmaline could not Ikj condensed in 
this way. DihydroharmaliiK^ and benzaldehyde were 
boiled in concentrated solution and the product precipitated 
l>y the addition of hydrochloric acid. After washing with 
ether, nearly colourless crystals of a condensation product, 
were obtained with the composition, CbjEmNaOiCJ,. 
Hanninio acid was oxidised by heating 1—1*5 gnn. with 
2 c.c. of nitric acid (sp.gr. 1*4) and 6 c.c. of water to 180"— 
woniootinic acid, 0eH#N0,, m. pt. ,307®— 
308® a, was obtained.—F. Shdn. * * * * 


Digilootin and gihlin. H. Kiliani. Arch. Pharm., 191.3, 
261 , 662—587. 

OiTAT.fN is not readily converted into anhydrqgitatin Ly 
boiling with water or treatment with solvents as was 
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itftted by Krsft (Arch. Pharm., 1012, 260, 118 ; compare 
also this J., 1912, 266). A method for analysing digitalis 
preparations is propel, based on the fact that when a 
solution of digitoxin, gitalin and anhydrogitalin in a 
mixture of equal volumes of chloroform and methyl 
alcohol is treated with ether, digitoxin and anhydromtalin 
are precipitated, whilst gitalin remains in the solution. 
€k>oa yields of digitoxigenin can be obtained by boiling 
1 part of digitoxin with about 10 parts of a mixture oi 
100 parts of 60 per cent, alcohol and 1 part of concentrated 
hydwhloric acid for 15 minutes. Digitoxose, produced 
together with digitoxigenin by the hydndysis of aigitoxin, 
is readily deoomfK)sed by boiling with dilute aqueous 
hydroohlorio acid. This sugar benaves quite differently 
to /-arabinose and does not yield furfural on distillation 
with hydrochloric acid. It has the composition, CeHi,04. 
When digitoxinic acid lactone is boiled with an aqueous 
^ooholio solution of quinine, a quinine salt of the acid 
is formed melting at 164° C. The brucine salt formed in 
the same way melts at 124° C.— F. Shdn. 


Purine bases ; SytUJtelic glvrosides of the . E. Fischer 

and B. Helforich. Her., 1914, 47. 219—235. 

By interaction of acetobromoglucose or its derivatives, 
and salts of the jiurino bases with heavy metals (especially 
silver salts), in water-free solvents, the authors succeeded 
in preparing glucosides of these bases. Thus, by heating 
together the silver salt of theophylline and acetobromo- 
glucosc, in boiling xylene, a tetra-acetyl derivative of 
theophylline-d-glucoside was obtained, which when hydro- 
lysed by alcoholic ammonia yielded theophylline-d- 

g lucoside. This compound (which probably contains the 
extrose residue attached to one of the nitrogen atoms 
of the imidazole ring) was very readily hydrolysed by hot 
dilute acids, but not by eniulsin or yeast enzymes. 
It is probably a /S-glucoside like all those hithcito prepared 
from acetobromoglueos<*. (ilucosides of thc'obromiiw and 
hydroxycaffeine were prepared in u similar manm^r ; the 
former underwent slow hydrolysis in cohl aqueous solutions. 
Dichloro-adenine served for the preparation of several 
of those glucosides. Thus, by careful reduction of di- 
ohloro-adenine-glucoside with hydriodic acid and ])ho8- 
phonium iotlide, adenine-d-glueoside was obtained and this 
was converted into hypoxanthine-glucoside by the action 
of nitrous acid ; both of these were similar to natural 
ribosides of adenine and hypuxanthine. Dichloro-adenine- 
glucoside was also converted into the inonochloro compound 
by heating with water and zinc dust at 140° 0. ; the 
amino group was removed by means of nitrous acid and, 
by subsequent treatment of the product with alcoholic 
ammonia at 1.50° (’. a crystallisahle substaiyct*, probably 
guanine-glucoside, was obtained. The nucleic acids and 
the closely related, but more 8im}>]y constituted nucleotides, 
contain not only bases and sugars but also phosphoric acid, 
and the latter appears to bo combined with the sugar 
residue. By combining theophyllino-d-glucosido with 
phosphorio acid by the procwluro of Neuborg and Poliak 
(this ,T., 1910, 291, 967) products were obtained which, 
though they resembled the nucleotides in many respects, 
were only monobasic and they wore not obtained crystal- 
bne.-^. H. L. 


^ ttrttwpomn, C,,H7,0.„7H,0 (m. pt. 248" 0.. [.h- 

glucoside), CmBmO*, m. pt. 280°— 286° C., with de- 
“• 136"-138' C.. 



. — ^ MOAwwBp, aiiu a mixiure oi palmitic, 

behenic, oleic, and linolic acids. There were also present 
® quantity of potassium nitrate and a small 
quantity of a substance having the chaiacters of cetvl-df 
quantity of resinous material 
alcohol was equivalent to about 1-26 per 
of the root. Sarsosaponin, on hydro- 
‘ mol of sarsasajiogenin, m. pt. 

methyl alcohol, 3 mols. of 
contains only 

on« definite 8&i>omn-Kluco8ide, namolv tunuaponin, but 
It also contoine a phystontorol-glucoside or phjdoaterolin 
(eitoateroI-d-glucMide), and it u probable that the parillm 
of earlier investigators consisted of a mixture of aarsa- 
saponin and a phytosterolin. Commercial smilaoin, the 
smilasa^mn of v. Sohulx (Pharm. J., 18B2, 62, 6 ; Arb. des 

1*- found to 

of a relativdy small projwrtion of sarsaaaponin 
together with indefinite amorphous products. — A. S. 

Sulphur di(Kride camphor : The syMem . I. Belluoci 

^d L. Grassi. Atti B. Accad. dei Linoei Roma, 1913, 
22, II., 676—680. 

A OARRFUL .study of mixtures of camphor and sulphur 
dioxide by the method of thermal analvsis showed that 
two compounds are formed, viz., (\oH;„ 0,2S08, m. pt. 

/u ’ m. pt. —24° C. It is probable 

that the action of camphor in facilitating the union of 
sulphur dioxide and chlorine to sulphuryl chloride is 
connected with the formation of these compounds. This 
view 18 borne t)ut by the statement in Dor. Pat. 138,631 
(U.S. Pat. 716,248 of 1902; this J., 1903, 110) that good 
yields of sulphuryl chloride can bo obtained by adding 
liquid chlorine to a previously preiwired, cooled liquid 
mixture of sulphur dioxide and camphor, *.#»., under 
conditions sjit'cially favourable to the formation of the 
com}X)unds mentioned. — A. »S. 


Salicylic acid chloride : Preparation of . K. Kopet- 

schni and L. Karezag. Ber., 1914, 47, 235 237. 

Sodium wlicylatc was added slowly to thionyl chloride 
cooled with ice. Sulphur dioxide was evolvMl and the 
mixture turned into a gelatinous mass which beoame 
more or less transparent on standing. This consisted of a 
mixture of salicylic acid chloride, C’#H4(OH)C(KJl, and 
sodium chloride. The excess of thionyl chloride was 
removed by warming gently in a vacuum. The mass 
was then heated and tht^ salicylic acid chloride distilled 
off at 90° — 115“C. at 12 mm. It then formed a clcuir, 
highly refractive, stable liquid with a characteristic odour. 
When cooled on ice it solidified and then melted again at 
17*6° — 18-0° C. A better yield was obtained by extracting 
the mass with light petroleum, but the product was found 
to be liable to spontaneous decomposition.— F, Shdn. 


Sarsaparilla root ; Chemical examination of . F, B. 

Power and A. H. Salway. Chem. Soc. Trans., 1914* 


Commercial grey Jamaica sarsaparilla root {Smilax ornaU 
Hooker, fil.) was found to contain a small quantity of a 
enzyme which slowly hydrolysed amygdalin. 22-1 kiloi 
of the pound root were extracted by continuous xiercoli 
tion with hot alcohol, and after removal of the greats 
pMt of the solvent, the viscid dark-ooloured extrac 
(2"96 kffos.) was distilled with steam. The distillat 
contained 2-6 grms. of a pale yeUow essential oil, whici 
hi^ the.sp. gr. 0-977 at 16°/16° C., was not complete!- 
J “iL? and distilled between 70 

Slid 2W C. at 16 mm. The following compounds wen 
isolated from the alcoholic extmot j — A crystalline gluoo 


Aldehydes and ketones ; Peductiem of the carbonyl group 

in to the meihylene group. E. Clemmensen. Berf. 

1914, 47, 61—63. 

A axNERAL and practically quantitative reduction is 
effected by amalgamated zinc and hydrochloric acid 
(which is usually of 1 : 1 or 1 : 2 strength), and the pro- 
ducts are of high purity. The reactions are represented 
thus : 


R.CO.Ar(OH)+2H,«E.CHj.Ar(OH)+H 

Ar(0H).CH0-f-2H,-Ar(0H).CH,+H40. 


a 


0 and 


For ketones the complete mixture is heated for several 
hours ; but, owing to the resiniffcation of certain aldehydes 
by acidg the ald^yde is usually added in portions to the 
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reducing mixture. The following phenols have thus been 
prepared from the corresponding hydroxy-ketones : 
p-ethylphenol, p- propyl phenol, ra-ethyl-o-oresol, ethyl- 
r^roinoh ethylquinol, ethvl catechol, ethyl pyrogallol and 
diethylpyrogalloL The phenols obtained by the reduction 
of aromatic hydroxy-aldehydes include the throe crosols 
and p-methylthymol. As a typical case, the preparation 
of o-crcsol from salicylaldehydc may bo quoted. Good 
commercial granulated zinc is loft for a few hours in a 
5 jier cent, solution of corrosive sublimate. The liquid is 
}>oured off and the zinc (150 grms.) transferred directly 
to a flask pmvidod with a reflux condenser. OoiujontrattHl 
hydrochloric acid (200 c.c.) is added, the mixture is 
warmed till reaction sets well in, and salicylaldehydc 
(25 grms.) run in gradually from a drtjppin" funnel. The 
compleM mixture is boihid for an hour; further small 
quantities of acid being inlrralucod from time to time 
during the? whf»l(^ c(»ursc of the reaction. Finally, the 
o-oresol is distilled with shsam, separated hy the adtlition 
of common salt, drunl and ro-distille<l. The yield is about 
70 f>er eent. The colour reactions of the extremely pure 
crosols BO ohtiuned, are described, and tlui author 
attributes the unpleasant smell of comiucnual ])heiiol to 
the preseius! of p-eresol and p cth> Iphcnol. — >1. K. 


Alkoxy groups: The arfion of (IrigmnVs reagent on , 

H. Nimouis and 1*. Kcminert. lien, 1014, 47, 209 — 271. 

Thr nlkoxy group is only indifferent to Grigtiaiil’s reagent 
(alkyl magnesium iodide) at co?n para lively low tempera- 
tures, thus anisol is not acted iqKin at i(K)“ C., but at 
its boiling |Kunt (155'’('.) is completely decomposed: 
CVlj.OCHg-l-CHj.Mgl— (jflHj.OMgl-i-CjH,. Pheiietol 
similarly gives phenol and propane. Dimethoxy-coni- 
pounds behave in th(‘ same way, <}uinol-dirnothyh?ther 
giving a good yield of quinol together with a little of the 
mono-ether when the reaction is carried out at 250 (\ in 
p<»troleum solution. — .1. B. 


Sodium alkyl thiosulphaU's ; Action of hydrogen peroxide 

on the . I). F. Twiss. Chein. Hoc. Trans., 19U, 

105, 30 -39. 

In slightly acid solution the sodium alkyl tliiosulphates are 
readily oxidised by hydrogen peroxide, forming disulphides, 

f.g., 20eH5.cHj.Sj03Na-f H3()3==(c„n5.( H^l^Sj-f-oNaHso*. 

The disulphides of the benzyl, o-nitrobenzyl, p-nitrobcnzvl 
and allyl radicles have b<M*n prepared in this manner 
o-Nitrobcnzyl-solenosulphato lias similarly been oxidised 
to yield di-o-nilrolienzyl diselenide. The’ method has the 
advantage of not giving rise to by-products of unpleasant 
smell. Dibenzyl diselenidi' susfiendwl in glacial acetic 
acid is oxidised almost quantitatively by hydrogen pc^oxidi; 
to selenious acid and benzyl aloohol. — .1. Jl. 


Glycerol and oxalic acid. Interaction of . p. D. 

rhnttaway. Chem. Soe, Trans., 1914, 106, 161—160. 

The explanation of this action usually given in the text- 
books IS incorrect. Oxalic acid forms with glycerol 
both a normal and an acid oxalate. The latter docom- 
Ijoses rewlil^V at a slightly elevated temperature into 
carbon dioxide and monoformin. The fresh oxalic acid 
displaces formic acid from the monoformin, and the 
cycle of operations is reiieatod. This is shown by the 
fact that on adding ammonia or aniline to the reaction 
mixture, oxamio or oxanilic acids can be obtained, 
demonstrating the existenoe of the acid glyceiyloxalaU^ • 
in the melt. Using ethyl aloohol instead of glycerol the 
whole series of reactions can be carried out and the products j 
isolated at every stage. The allyl aloohol obtained when 
the reaction mixture is rapidly heated to a higher 
temperature results from the decomposition of the normal 
glyceryl ester, dioxalin, 

CHj CHCHjOH. 

(i—UO— CO— d 


I This can be shown to be present in such a reaction mixture 
by the formation of oxamide or oxanilide, and on heating 
it decomposes into allyl aloohol and carbon dioxide. 

— W. H. P. 

Patents. 

Pr&paraiiom containing formic aldehyde [and eugara], 
li. Ssfton-Jones, London. From J. A. von Wtilfing, 
Berlin. Eng. Pat. 17,016, Aug. 2, 1911. 

Sp U.S. Pat. l,()62,.50l of 1913 ; this J- 1913, 672. 
Similar products are obtained from one mol. of a biose 
or two mols. of a monoso and one, two, throe, or four mols. 
j of formaldehyde. — T. F. B. 


Fornmldehydc ; Proems for the manufacture, of cryaiaUine 

polymerisation products of . ' F. Poliak, Berlin. 

Eng. Pat. 25,830, Nov. 11, 1913. Under Int. Conv., 
Dec. 13, 1912. 

The various crystalline ]iolymerisatiun products of 
formaldehyde (polyoxymethyJenes) can bo obtained by 
dissolving amorphous paraformaldehyde in solutions of 
acids or acid salts by heating, or by treating it with 
such solutions heated to a temperature below that required 
for complete solution ; on cooling the polymerisation 
products separate from the liquid. For example, 500 
[•arts of dry anior[>hous paraformaldehyde are dissolved 
in OHO parts by wtjight of sulphuric acid (22*8 vols. j>er 
cent.) at 90“ —95'’ C., the solution is filtered and allowed 
!(• cool slowly : tin; prcxluct consists of pure a-poly- 
oxynKithyleiie, which is soluble in aqueous sodium sulphite 
solution and do(‘s not react (•xothcrmically with phenols 
without contact media. When stronger acid is used, 
and in greater quantity, the /a- and y-polymcrs, which are 
reactive with j)heTU)l8, and arc soluble and insoluble, 
resjjeotively, in sodium sulphite solution, arc o*btainod. 

— T. F. B. 


Pharmaceutical compounds [fatly acids containing arsenic 

and phosphorus] ; Manufacture of . F. Heinemann, 

Berlin. Eng. Pat. 10,378, May 2, 1913. Addition to 
Eng. Pat. 18,732 of 1912, dated Nov. 29, 1911 (see this J., 
1913, lOf)). 

Fatty acids of the ae<‘tylene series containing arsenic 
can he obtained by trt'ating the acids with arsenic trioxidc 
and hydrohalogen acids in presencAi of dehydrating agents. 
OtluT mixtures yiidding trihalogen derivatives of arsenic 
or [)hosphoruH may he used to produce acids containing 
arsenic or phosphorus, respt*e.tively. — T. F. B. 

Organic arsenic compounds ; Process for preparing . 

H. Bart. Gor. Pat. 268,172, Sept. 20, 1912. Addition 
to Gor. Pat. 260,204 (see Eng. Pat. 608 of 1911 : this J., 
1911,1087). 

An aromatic diazo compound is treated in alkaline 
i solution with arsonious acid or its salts or compounds 
: which contain cither of the groupings, .A8(C)K)a or .As ; 0, 

, in presence of a catalyst, such as metallic copper, silver, 

I nickel, or cobalt, or their compounds. By this process, 

I amino-5-hydroxy-2-phenylurothane is converted into 
1 hydroxy-4-carboxyethylaraino-3-phenylar8inic acid and 
I p-aminophonol into p-hydroxyphenylarsinic acid.— T. F. B. 


Araeno-precimis metal compemnda ; Process for preparing 

. Farbworko vorm. Meister, Lucius, und Briining. 

Gor. Pats. 208,220 and 268,221, July 21 and Sept. 27 
1912. ^ 

An aqueous solution of a salt of 3.3'-diamino-4.4'-dihydroxv 
arsonobonzene or of its formaldehyde-sulphoxylato com- 
pound is treated with a salt of gold or of a metal of the 
platinum group, and the products are separated from 
the solutions by evaporation or by addition of an organic 
solvent. The complex compounds thus obtained may be 
used in medicine on account of their baoterioidal pro- 
perties.— T. fp B, 
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AronuUic atibino-compoundst arotnatic atibinoxidea and 

their derivcUivea ; Proceaa for preparing . Gbem. 

Fabr. von Heydon. Ger. Pat. 268,451 , Deo. 28, 1911. 

When monoarylstibinic acids or their derivatives are 
treated with reducing agents, stibino*com]>ound8 or 
stibinoxides or their derivatives arc produced, according 
to the conditions of the reaction. — T. F. B. 


Olycerol-halogen-hydrins and poly-oxyfatly acid eaters ; 

Proceaa for directly producing . H. Fairbrother, 

London. From E. Zollinger, Ziirioh, Switzerland. 
Eng. Pat. 14,767, Juno 20, 1913. 

Triolyoebidbs (fats and oils) are converted into glycorol- 
halo^en-hydrins by treatment with the calculated quantity 
or with an excess of hydro-halogen acid under pressure, 
either in the form of a gas or in smution in methyl or ethyl 
alcohol : the fat or oil may be used undiluted or in solution. 
Usually a further reaction takes j)laoe, owing to the 
dehydrating action of the hydrohalogen acid on the fatty 
acid liberated. Thus, in the case of castor oil, the principal 
products of the reaction are mono- and di-halogen-hydnns 
and the esters of i)ol3rricinolejc acid, together with small 
quantities of glycerol and free di- and tri-ricinoloic acid. 
The yield of chlorhydrins obtained from castor oil and 
hydrochlfuic acid gjis dissolved in ethyl alcohol, is said 
to be from 90 to 98 per cent, of the theoretical yield. 

— t. F. B. 


Emetine; Manufacture of . U. S. Welleome, London, 

and F. H. Carr and F. L. Pyinan, Dartford. Eng. Pat. 
17,483, July 30, 1913. Addition to Eng. i*at. 14,677, 
.Line 26, 1913 (see this .L, 1914, 102). 

Yields of emetine much groat<?r than those [)roduc<‘d as 
describ^ in the principal patent, are obtained by boiling 
cephaelino with sodium amylate and anhydrous sodium 
methyl sulphate in anhydrous fusel oil, subsequently 
extracting the emetine from the mixture by means of 
dilute acid. — F. B. 


AUhl and crotonic aldehyde ; Manufaciurc of . Con- 

sortium f. Eloktrochem. liidustrii', Q. m. b. H., Niimbcrg, 1 
Gemiany. Eng. Pat. 19,463, Aug. 28, 1913. UmhT 1 
Int. Conv., Sept. 3, 1912. ' j 

ACET.VLDEHYDK is converted into aldol by tn-atiny it, in I 
absence of water, with a small quantity of aii\lkali- ! 
metal or alkaline- earth metal, or one of' their allovs or ' 
compounds soluble in aldehydt; : the amount of condensing 
agent required is not more than 5 jmt cent., and is prefer* 
ably nuich less. It is p«»ssible, by using a very small 
quantity of the condensing agent, to prevent ' almost 
entirely the formation of higher condensation products 
and rt‘-sinous substances, so that the aldol may be distilled 
in lacMo dircctl> from the reaction product. Further 
the crude reaction pioduct may be worked up directly to 
crotonic aldehyde, f.g., by slow distillation under ordinary 
pressure. In the examples given, the amounts of con- 
densing agent used are 70 parts of 2 per cent, calcium 
amalgam or 2 parts of }>otassium evanide to 1000 parts 
of acetaldehydf*.— T. F. B. ' 


Pi^tzahoic aetd ; Extraction of . Farbenfabr. vorin. 

F. Ba3^er und Co., Elberfeld, Germany. Enc l*at 
24,692, Oct. 30, 1913. Under Int. Conv., Nov. .14, 1912! 

Extraction of the root of Perezia adnata {syn. Dumcrilia 
humboldhana, Trixia pipitzahvae. Compos. 'Mexico) with 
hot alcohol gives a maximum yield of 3-7 iier cent, of 
pipitzahoic acid, owing to partial decomposition and 
intramolecular change of the product occurring, with 
fomation of an isomeric compound, of m. pt. J36®C., 
which dc^ not possess the therapeutic properties of 
pipitzahoio aoid. It is now found that the decomposition 
can be almost entirely prevented, with the consequent 
‘>>e px™ piwlict {m. pt,. 
104 — 106 C.) if the root be extracUtd at the oniiiiary 
temperature with an organic solvent, such as benzene. 

-T. Fe B. 


Louhfreezing Uejnid, 3^! A. Hunter, Troy, N. Y U S Pat 

1.082,528, Dec. 30, 19L3. ‘ 

fr and carbon dichlorido 

lb -i •* feline) with or without addition of another 
liquid, 18 claimed as a ‘ low-freezing mixture,” T. F. B. 


Solve^ [of nitrocellulose] ; Production of by means of 

h^en compounda. W. E. Masland. Assignor to E. 1. 
rfV. Nemours Powder Co., Wilmington, Del. 

U.S. Pat. 1,082,543, Deo. 30, 1913. 


• vaaa^avi.vuiutjttruoii IS usco to reiuicr 

miscible a serios of normally immiscible liquids, c.o., wood 
alcohol and benzine. The product may be used as a 
solvent of nitrocellulose. — T. F. B. 


Astera a^\d ethers of ethylidene glycd and of vinyl alcohol: 
Mmiufaclure of— F. Klatte, Schwanheim, Assignor 
to Chom. iabr. Griosheim-Elektrun, Frankfort on Maine. 
Germany. U.8. Pat. 1,084,581. Jan. 13, 1914. 


Aobtylene can be made to n^ct with various organic 
hydroxy-comiwunds in presence of a mercury salt (c.g., 
mercunc sulphate), to form others and esters of ethylidenc- 
glycol and of vinyl alcohol.— T. F. B. 


p-Nitro-phenylcarbamyl chloride [and diarylureaa] ; Proceaa 

for making . Farbwerke vorm. Moister, Lucius, 

und Briiniiig. First Addition, dated July 11, 191.3. to 
Fr. Pat. 459,885, June 12, 1913. Under Int. Conv., 
July 25, 1912. 


The /i-nitrophenylcarbamyl chloride described in the 
principal j)atcnt { hov . this J., 1913, 1129) is treated with 
a primary or secondary base or a substitution product 
thereof (sulphonie acids, hydroxysul phonic acids, etc.), 
with or without adding a Bubstanoo to neutralise the 
hydrochloric aoid. When p-nifraniline is used as the base 
p'-dinitrodiphonylurea is j>roduced. The iirodiicts can 
be obtaint'd in one operation by treating with phosgene 
two mols. of the same base or one mol. each of two different 
bases. — T. F. B. 


iSulphoatrboxylir anhydrides and their alkali und alkaline- 

earth salts ; Process for producing . Naamlooze 

Vonnootschap Fabriok van Chemische Producten Fr 
Pat. 461,639, May 16, 1913. 

The conversion of monocarboxylie acids or their 
anhydrides into the siilphacids by the action of sulphuric 
anhydride or fuming Buli)hiirio acid, respectively, is 
found to take plotjo in two stage.s, the first stage iieing 
the formation of a sulphocarboxylic anhydride, e.g. 
CTI,jCO.OS()gH, which ^is rapidly converted into the 
Hulphacid (sulphaectic acul) at the ordinary temperatures. 
This Mtwond stage is ver>' slow, however, at temperatures 
below 0^ C^, 80 that the sulphocarboxylic anhydrides can 
bo prepared by carrying out the reaction at low tempera- 
tures. For example, a quantitative yield of acetyl- 
Hulphurio aoid is obtained by adding gradually 80 kilos, 
of sulphuric anhydride to 60 kilos, of acetic acid at a 
temperature below O'" C. The anhydrides thus formed can 
be converted into their alkali or alkaline-earth salts by 
mixing them with a suitable anhydrous alkali or alkaline- 
earth salt at a temperature below 0° C. — T. F. B. 


Anhydrides of monobasic organic carboxyls acids ; Process 

for producing . Naamlooze Vonnootschap Fabriok 

van^ Chemische Producten. Fr. Pat. 461,540, May 16, 

The alkali or alkaline-earth salts of sulphocarboxylic 
anhydrides of organic acids (see Fr. Pat. 461,539 ; pre- 
ceding) ore converted into the corresponding oarboxylio 
anhydrides by heating alone or in presenoe of an indifferent 
liquid, such as acetic acid. Simple or mixed anhydrides 
are also obtained by heating alkali or alkaline-earth salts 
of sulphocarboxylic anhydrides with alkali or idkalina- 
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earth lalte o( monooarboxyUo acida. The preparation o I 
acetic anhydride from sodium sulphacetate and sodium i 
acetate is doscribod in detail. — T. F. B. 


Calcium mlt of uccJylsalicylic acid ; Proc/'sa for making j 

the . Soc Chimique des Usimwdu Rhftne. Fr. Pat. j 

402,161, iSept. 3, 1913. Under Int. Conv., Oct. 4, 1912. j 

Quantitative yields of calcuim acc.tylsalicylate are stated | 
to b<? obtaimjd by intnKlucinjj; ammonia into a solution of , 
salicvlie acid and calcium chloride in methyl or ethyl ■ 
alcohol. ~-T. F. H. 


HydraMininrJrnm di/iydrohydraMlininc ; Process for prejMC- i 

ing . F'arbcnfabr. vorm. F. Bayer und (Jo. Oor. • 

Pat. 267,272, Jan. 19, 1913. | 

Dihydrohydra.stinine is conver(^*d int«) hydrastinine by i 
treatment with iodine dissolved in an organic solvent, | 
preferably in presence of a substamje which will combine i 
with the hydrohalogcn acid. If alcohol has been used as j 
a solvent, the insoluble hydriodide of hydrastinine sepa- 
ratt*H out, and may be (converted into the free base, of 1 
m. pt. 115"— 116 ’U.— T. F. B. , 


Salts of hydrastinine and its homologues ; Process for pre- 

■ftaring . H. Decker. Oer. Pal. 267,699, Feb. 2, 

1912. Addition to (ier. Pat. 2.34,850 (this J., 1911,923). 


Sai.tn of hydrastlniiK' and its homologues of the' genera^ 
formula. 


CU,<),.U,H 


^(41,.UII, 

‘\cK:N 


I 


(where R n'prescnts hydrogen, alkyl, aralkyl, or aryl, and 
X an acid residue), are obtained by treating with a con- 
densing agent the N-acidyl derivatives of hfunopiporonyl- 
amine, 




^cidyl 
'^alkyt. 


and converting the dihydro-isofjiiinoliiK' compound into its | 
salts bv the usual methods (se<‘ also (let*. Pats. 245,095 i 
and 249,723 ; this .1., 1912, 483, 953).-T. F. B. 


blood heat. The pentosidea wparate in the form of a 
fine snow-white, non-crystalline mass, which can be 
purified by dissolving in a small quantity of alcohol and 
pouring into water. The product does not possess the 
haBmolytic properties of saponim Further hyikolysis 
with acids results in the formation of sapogenin and 
[)ento 808 which are soluble in water. — T. F . B. 


Hydrogen peroxide and hexamelkyleneieiratnirie ; Preparaiion 

of a C 4 m]H)und conttiinifig in solid, stable form. 

Diamalt A.-G. Gor. Pat. 267,816, March 6, 1912. 
Addition to Gcr. Pat. 264,111 (see Eng. Pat. 29,373 
of 1912; this J., 1913, 672). 

The stability of the product mentioned in the principal 
patent is increased by addition of a small quantity of an 
acid anhydride or of an acetyl compound of an aromatic 
hydroxy-aokl and an albuminoid compound or a poly- 
saccharide. These additions servo to absorb the small 
quantities of ammonia and formaldehyde which arc 
evolvinl. — T. F. B. 


C ■ AllylphenoU and their analogues ; Process for preparing 

. 1... (^Haisen. Ger. Pat. 268,099, Nov. 3, 1912. 

()-ALL\LrJiENOi.s (allylphenyl others), or their analogues 
or nucl(Mi8-sul)stitutioii products, can bo converted into 
the corresponding (J-allylphcnols by prolonged boating at 
high bemp(“ratur<*»s. 33u‘ allvl group takes up a position 
ortho or para to the hydroxyl group. — T. F. H. 


Lecithin salts ; Process for prcjHinng . P. Borgell. 

Gcr. Pat. 208,103, Nov. 2, 1912. 

One mol. of citric acid is mixed with a solution of one, two, 
nr throe mols. of lecithin, or one mol. of glyccrophosphorie 
acid is added to a solution of one or two mols. of lecithin, 
and the salts are separated from the solutions by evapora- 
tion or f)roeipitatiori. Alternatively, citric acid or glyoero- 
phosphoric acid is addcul in excess to a solution of lecithin 
in a solvent which is not miscible with water, the solution 
is extracted with water or vor> dilute alcohol, and the 
h^cithin salt solution evaporated to dryness in vacuo. 


N-Monoalkyl derivatives of homopiperonylnmi ne ; Process 
fur prejMtring — -. H. Decker. Ger. Pat. 267, 7tM). 
Feh. 2, 1912. 

The condensation jrroducts of homo})i|K'ronylamine and 
aldehydes, obtaimsl according to (ier. Pat. 257,138 
(see this J., 1913, 567), are trcattnl with alkylat- 
ing agents in absence of water, and the quaternary 
ammonium oomnounds thus formed are <lecom|M)S<‘d by 
the usual inethons to prodiice th(^* free base. — T. F. B. 


p-Am!nophrvyl isler oj salicylir. acid; Preparation of 

derivatives of containing sulphur. I. Abelin, E. 

Biirgi. and M. Pendstein. Ger. Pat. 268,174, Feb. 18, 
1913. 

Salk’vlk* acid 7 >-amiiU)])h(‘nyl ester is treated with an 
alkali salt or an ammonium salt of w-mcthylsulphonic acid. 
The jiroducts arc soluble in water, and may be used for 
therapeutic purposes. — T. F. B. 


Guanidine salts ; Process for prejniring . Farbonfabr* | 

vorm. F. Baver und Co. Ger. Pat. 267,380, Aug. 18* ' 
1912. 

DiUYANoniAMiDE or’its equivalent is treated with an acid 
substance, without application of jin^ssure, the reoctlbn 
being stopiied as soon os the di(\vanodiamidine has been ■ 
dooom|K)Hed. — T. F. B. 

Mercury substitutcfl amino-compounds ; Process for pre- 
paring——. Dr. Baver und Co. (Jer. Pats. 267,411 
and 267,412, duly 2 and Dec. 20, 1912. 

Tyrosine is heaU*d in aqueous solution with merouric 
oxide or a merouric salt, such as mercuric acetate. The 
products are stated to he non-irritant and to possess |K>wer- 
£ul bactericidal pro[M?rtie8. — T. F. B. 

Saponin ; Process for prcftaring decomposition products i 

0 j F. Hoffmann- La Roche und Co. Ger. Pat. | 

267 , 816 , June 24, 1911. I 

Bolutxonb of saponin in dilute mineral acids are allowed I 
to remain for a long time at temporaturos not exceeding * 


Curative agents for tuberculosis, smallpox, and foot-and- 

mouth disease ; Preparation of . W. Ponndorf. 

Ger. Pat. 268,293, Nov. 14, 1911. Addition to Ger. Pat. 
265,207. 

The skin of animals treated as described in the principal 
patent and in Gcr. Pat. 265,208 (see this .J., 1913, 1129) 
is not dried, but is frozen by means of liquid air, liquid 
carbon dioxide, etc., finely powdered, sterilised, and 
further tioat-od as described in the prior jiatents. — T. F. B. 


Altyl halides; Proceu for preparing . Chem. Fabr. 

auf Action, vorm. E. Sobering. Ger. Pat. 268,340, 
Dec. 14, 1912. 

Esters of allyl alcohol are converted into allyl halides by 
treatment with gaseous hydrogen halides, preferably in 
presence of aauoous hydrohalogcn acids. The process 
may be carried out under increased pressure. Esters of 
allyl alcohol may also be treated with gaseous hydrogen 
halides in presence of catalysts. The yields of allyl halides 
are said to be almost quantitative. — T. F. B. 
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Carbonic uttrs [of polyhydric akohols, etc ] ; Process for 

preparing . A. Hoohstetter. Ger. Pat. 268,452, 

June 13, 1912. 

PoLYHYDEic aloohols othor than glycerol, or hydroxy- 
aldehyden or hydroxyketonos of the carbohydrate series, 
are heated with phenol carbonate to a temperature about 
130® C. ; mono- or nolyhydric phenols may bo added as 
solvents. The resulting carbonic esU'rs are generally 
sparingly soluble in the usual solvents ; hot glacial acetic 
acid, methyl oxalate, and formamido arc the best solvents 
Dextrose carbonate, which can be crystallised from these 
solvents, is also soluble in hot water. All the earbonate-s 
are decomposed aftt^r iirolonged boiling with water, 
carbon dioxide being evolved. — ^T. F. B 

Nicotine from IoImwco ivaste : Proeem for preparing 

W. Halle. Ger. Pat. 268,453, A]>ril 12, 1913 Addition 
to Ger. Pat. 262,453 (sec Kng. Pat. 11,758 of 1911 ; 
this J., 1912, 1147). 

Thk dry tobacco is extracted with an organic solvent, 
the solvent separated from the extract, and the residue 
is fractionated in a vacuum. — T. F. B. 

OiniincMl-like or gelatinom vuissen for mediclnul or coMmeiic 

purposes : Prcftnratiop of . A. K chengriin. Ger. 

Pat. 268,489, Nov 24, 1911 

AQnEOUH-Ai.coHOL.i(? solutions of cellulose hydro-a<’etates 
or Ci'.lluloso sulphaeetatcH are mixed with medicinal 
substances, perfumes, or sw(?etening or flavouring agents 
which are thcmselvt's solvents of acetylcellulose, or if they 
are not soluble, they are dissolved in indifTenmt solvents 
or brought in contact with solvents during the process. 

-T. F. B 

Alkaltnds of opiam free fr(mi morphine : Production of 
a prcfHiratioH cotUaining all the mluhlc in water. 

F. Hoffmnnn-La Uoehe und Co. Git Pat. 268,.').55, 
Aug. 13, 1911. 

Opium is extracted with a diluti? mineral acid, preferably 
sulphuric acid, the solution is neutralised with alkali, 
extracted with chloroform, made alloiliric by addition of 
an alkali carbonate (preferably a bicarbonate) and shaken 
out with chloioform. The latt<*r chloroform solution, which 
contains all the alkaloids except morphine, is washed 
with dilute eaustie soda solution and evaporated to dryness, 
and the residue is converted into soluble salts. It is 
stated that the mixture of these alkaloids, in the pro- 
portions in which they exist in opium, is a highly eff(‘ctive 
so|)orilie agent. — F. R. 

Esters of aronutiic cadtoxgllc acids ; ]*roccsf< fut jmpariny 

. Badisebe Anilin und Soda Fabrik. Ger. Pat. 

268,621, Nov. 1 4, 1912. 

Sai.ts of aromatic earboxylie acids are treated with halo- 
genidos of alcohols in presence of organic bases. — T. F. B. 

Diamiruidiphenylurea , Process for prejxiring a [chloro] 

substitute . Farbwerke vonn. Moister, Lueius, 

und Briining. Ger. Pa*. 268,658, Se]»t. 14, 1912. 
2.6-DlCHLOEO-p-rHEKYLBNEOlAMTNK OF Olie of its Salts 
is treated with phosgene to form tetrachloro-diamino- 
diphenylurea. — T. F. B. 

Solvents for the difficultly soluble compounds formed in 
organismal concretions ; Method of producing . 

G. Luckow, Cologne, Germany. Eng. Pat. 1427, Jan. 17, 
1913. 

See Fr. Pat. 4<34,183 of 1913 ; this J., 1913, 884.— T. F. B. 

0-AUylphenols and. their analogues ; Process for jfroducing i 

. , L. Claisen, Godesberg on Rhine, Germans. | 

Eng. Pat. 24,932, Nov. 1, 1913. Under Int. Conv., i 
Nov. 2, 1912. i 

SlE Ger. Pat. 268,099 of 1912 ; preceding T. F. B. < 


Bthsf>saUs and ether-oxides of eihylideneglycol and of 

vinyl alcohol ; Process for producing . C^m. Pabr. 

Grieoheim-Eloktron. Fr. Pat. 461,223 Aug. 8, 1913, 
See U.S. Pat. 1,084,581 of 1914 ; preceding. — T. F. B. “ 

I 

j Sulphwhlorides of phcnol-o-carboxylic acids and of their 

I deriwUUm ; Process for preparing , Farbenfabr. 

I vorm. F. Bayer und Co. Fr. Pat. 461,320, Aug. 11, 

1913. Under Int. Conv., Aug. 13, 1912. 

! «EEGer. Pat. 264,786 of 1912 ; this J., 1913, 1003.— T.F.B, 


I Ald.td from emtaldehyde. ; Process for preparing . 

j Consortium f. Elektroehem. Industrie G. m. b. H. 
! Fr. Pat. 461,734, Aug. 23, 1913. 

I iSee Eng. Pat. 19,463 of 1913 ; preceding. — F. B. 


I Hutadienc and its homologues ; Manufacture of . W. 

1 H. Perkin and F. E. Matthews. Fr. Pat. 461,829, 
I .July 21, 1913. Undir Int. Conv., July 24, 1912. 

' See Rng. Pat. 17,235 of 1912 ; this J , 1913, 884.— T. F. B. 


XXI.-PHOT0GItAPHIC MATBRIAU AMD 
PROCESSES. 

Photomicrography ; Media of high refractive power for , 

C. Jones. Photogr. J., 1914, 54, 14 — 26. 

The media are considered chiefly for use in the examination 
of skeleton diatoms (refractive index, 1*43). Some 
details of the keeping, optical, and other properties of 
styrax (1*58), liquidambar, moriobromonapht^lene (1*66), 
])i]HTlne (1*68), pi|K'rino ■ with ('anada balsam (between 
1*52 and 1 * 08 ) and with bromide of arsenic or antimony, 
are given, with notes ou their preparation. Canada 
balsam, styrax, and pi|>erine give the full advantage of 
homogeneous immersion, with maximum resolving power, 
but as a dry mount they arc inferior to air, while realgar, 
AsjSa (2'45) is superior. The chief published methods for 
using substances containing arsenic and sulphur, loosely 
called “ realgar,” are reviewed ; the author finds that 
cleanliness is the chief condition : the materials should 
be twice distilled before use ; 7 parts of arsenic to 22 .^ — 30 
sulphur are satisfactory projsirtions. To secure mounts 
free from air-bubbles, the medium must be worked at a 
low temjHjrRture ; this is madi' possible by supporting 
the cover with a slip, so that more pressure than usual 
may be a])piied. The addition of arsenious bromide 
I lowers the melting-noint, but is to be avoided. Belenium 
' and sulphur, and seleniiiin and realgar, give media of high 
refractivii index, but of deep colour. — O. E. M. 


Patents. ^ 

Photographic printing paper nml transfer jnrocesses. F. W. 

Kent, Clapham. Eng. Pat. 29,616, Dec. 23, 1912. 
Paper saturated with iwralYin wax or other wax is em- 
ployed as the basis for photographic prints or transfers : 
this ensures j>ermancnco of dimensions of the basis, and 
easy separation of the film when the transfer is made. 
The emulsion consists preferably of a gelatin emulsion 
containing pyroxylin, wnich adheres satisfactorily to the 
waxed base. — T. F. B. 


Photographic sensitive plates ai\d the. like. R. E. Crowther, 
Carlisle. Eng. Pat. 29,919, Deo. 30, 1912. 

Photographic emulsions which will not produoe reversal 
of the image as a result of excessive over-exposure, can 
be produced by treatii^ an ordinary silver salt emulsion 
with ji-phenylenediaiuine or with a methyl derivative 
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thereof, or with a salt of either of these. For example, 
a soDBiuve plate is immersed for from 30 secs, to 2 mins, in 
a solution of one ^lart of p-toluylencfliamino hydrochloride 
and one part of sodium sulphite crystals in 75 {jarts (by 
weight) of water, to which one-third of the volume of 
alcohol has been abided. 'J’he sulphite and alcohol are 
used as prosorvatives, and are not essential. If it is 
d(^ir^ to treat the emulsion prior to coating, the above 
solution is added in the proportion of 120 c.c. to each 
20 grins, of silver in the emuision. IMates or pa}»ei-s pre- 
pared in this M'liy are stated to givi* <?qiially good n^ults 
whether u.sfsl with short exposure un<l subsequent dcveloii- 
ment or by “ printing-fiut.’' DevelojK'rs which act sloa’y 
should be used with thfw* ('uiulKions feorriparc Kng. Pat. 
14,744 of 101 1 ; this .1., 1912, 747) - -T. F. H. 


i a coefficient of 0*62. From the coefficient the quantity 
I of solvent to give a ri^juired viscosity may be oaloulatea. 

I For collodions so viscous as to be above the range of the 
viscometer, an instrument was constructed by means of 
whi(!h the extensibility (viscosity) was measured as the 
: distance at which a film of the collodion drawn out between 
two discs was just ruptured. From experiments on 
.solutions containing from 12*82 to 19*3 per cent, of nitro- 
er*lliiIo8e, the coefficient was found to be 1*41. Honco, 
although the use of a nitrating mixture containing 16 per 
cent, nitric /leid involves a loss of 11 j)cr cent, in yield, 
the resulting nitrocelinlose ns/uires only 1 part of solvent 
where a nitroeelliiIos<i made with a 20 per cent, mixture, 
without loss, would require from 1*33 to 1*41 parts. 

—0. E. M. 


Colour phitifymphy. M. F. Ungen^r, OffeiibiK h on Maine, 
Germany. Eng. Pat. 1 7,979, Aug. 7, 191.3. 

Tuukk |)art iK^gativcs arc made from l.uruicre auiochroiiH* 
plates or other colour-seiiHitivc eoattid plates, employing the 
usual three subtraetivfi colour filtfus, Imt without the use of 
lineal, cross, or sindlar lining frame.s. 'Plu' (Jopying is 
done by contact on jianehromatic plnt(‘s, and the tlin^e 
jMirt n(*gativeH are jirinted successively on the same 
printing surface, which i.s suitably stained after each 
printing. ~T. F. P. 

Coloured reliefs for in ^nrepirinq cinemutograph films 
or other photographic Iravsjnircncics ; Proriss for pro- 
ducin/j — F. W. Kent. Fr. Pat. 4(11.920. Aug. 27, 
1913. Under int. Uonv., S<‘pt. 9, 1{)12. 

Skk Eng. Pat. 20,555 of 1912 ; this J., 1913. 990. — T. F. B. 


XXU.~EXPL0S1VES; MATCHES. 

Nitrocellulose for collodion ; Manufacture of . T. 

Chandoloii. Hull. 8ot:. Chim. Helg., 1914, 28, 13 ™23. 
Lunob has shown (this J., 1901. 1021 ; 1907, .33) that 
although the complete solubility of a nitrooelluloHc deiiciids 
upon the water-content of the nitrating hath, the quaiititv 
of other-alcohol nMjuirctl for solution vari<*s with the 
conditions of nitration. determine wheth(*r increasi* 
of solubility in this sense is set off bj'^ dtaueased yield or 
other disadvantage, nitrations were caVried out with baths 
containing 16, 20, and 25 per cent, of nitric aeul, 
67, 62, and 57 jier cent, of sulphuric acid, and 18 
mir cent, of water, at 35'^ or 40" for 1 to 4 hours. 
Ihrec* samples of cotton were used. It was found that 
solubility, tis measured by the fluidity of the resulting 
collodion, was increased by the use of'^a bath containing 
15 to 20 jK'j cent, of nitric acid, but that with the lower 
limit the loss was 11 jicr cent, for 2 hours’ nitration at 
40^ C., and in some cases reached 18 ]*er ceni. Although 
the loss was also dependent on the nature of the (*<)tton, it 
could not bo predicted with accuraev from a low copper 
number (Schwalbe, thisJ., 1907, 548 ,1910, 689).-— O. E. M. 


pATKlffTS. 

Explosives ,* Ma nufact'urc of of the H'jtrengel tupe. T. 

Hawkins. Fr. Pat. 461,3.32, Aug. 12, 1913. Under 
Int. Conv., Sept. 2.3, 1912. 

A CAiiTRTDOK of polassiurii chlorate contained in a porous 
cnvelojie is dipped in a li(|uid prepared as described 
below, and then allowed to drain, 3’o prepare the liquid, 
about 85 grms. of powd«ired Australian Gras.strcc giim arc 
covered to a depth of not less than 15 cm. by about 4J litres 
of petrol containing 1 per cent, each of acetone and tur- 
ficntine, and about 170 grms. of fuming nitric acid (sp. gr. 
1*5) ar(‘ tlu'ii added drop by drop. — 3\ iSt. 

: NitroccMulosi : Prmess for purifying . .T. Duclaux. 

Fr. l*at. 461,785, Aug. 25, 1913. 
rjiK puri/ication of nitrocellulose, whether of new inanu- 
, facture (»r doterioratod with age, is effected by solution 
and then repreoijiitating in a finely divided form by a liquid 
which 18 a solvent of the impurities to be eliminated but not 
of mtrocelluloso For dissolving the nitrocellulose, acetone 
IS a suitable solvent. This solution may be purified by 
■ through a cellulose memliranc under a pressure 

sufficient to determine osmosis outwards insWad of inwards. 

A ternativoly the solution may bo jireeipitated by watc^r, 
which removes acid imiiurities, or by benzene or other 
suitable organic medium, which removes resinous impuri- 
ties. Preferably the two modes of |)recipitation may be 
combined by adding a quantity of benzene insufficient 
to determine precipitation and then emulsifying the 
inixturo by the gradual addition of water.— J. F. B. 

Explosive rharges for mining and mUilary purposes : 

Manufacture of . V, (!laes.sen, Berlin! Eng Pat. 

13,086, .lime ,5, 191.3. ^ 

Skk Fr. Pat. 459,979 of 1913 ; this.!., 1913, 1171.— T. F. B. 

Nifratir^ cotton in. vacuo ; Process and apjmratuH for . 

U. Duinons, Landerneau. Franco. Eng. Pat. 14 003 
June 17, 1913. Und«*r Int. Uonv., July 6, 1912. 

See Fr. Pat. 445,8.3.3 of 1912 ; this J., 1912, 1203. T. F. B. 


Collodions; Viscosity of . Chandeloii. Bull. *Soe. : 

Chim. Befg., 1914, 28, 24 — 32. 

The viscosities of 4*5 jicr cent, collodions having been I 
observed to differ according to whether the nitrating 
mixture contained 15 or 20 tier cent, of nitric acid, this ' 
difference was investigated for higher concentrations of I 
the collodions. 'I’he material was sfH^ciallv preiairod, and 1 
the CochiuH viscometer used for the dotemii nations. It was ' 
found that a 5 iicr cent, collodion made with nitrocellulose I 
from the 10 per cent, bath gave a viscosity equal to that ' 
tsollodion from the 15 per eent. bath, I 
and that this ratio (1 *.33), called the coefficient of viscosity*, I 
w^ maintained Ufi to about an 8 |)er cent, collodion, i 
Mixtures of 1 to 2 and of 3 to 2 alcohol-ether gave collodions I 
of about equal viscosity from equal percentages of a nitro. 
cellulose. A oommercial nitrocellulose was mund to have ' 


Production of solvents fof nitrocellulose] by means of hahatn 
eomjiounds. U.IS. Pat. 1,082,54.3. See XX. 


XXm.— ANALYTICAL PROCESSES. 

Carbon bisulphide as a laboratory solvent. L. E. Vliea. 
J. 8oc. Dyers and Col., 1914 , 80, 46—48. 

Carbon bisulphide has been stated to increase the sulphur 
content of wool (Pearson, J. Soo. Dyers and Col., 1906, 05). 

finds that carbon bisulphide very carefully puri- 
UM by treatment with bromine permanganate and fuming 
nitric acid, loft a deposit when boiled for a long time in a 
Soxblet apparatus, TWs residue (probably a polymorido 
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oi C4rl)on bisnlphide) had a brown colour, waa soluble in 
carbon bisulphide but not in sodium sulphide, and varied in 
amount between 0*003 and 0*0076 per cent., a fact which 
the author considers might be due to the varying intensity 
of the light at the time the experiments were made. The 
experimonts show the necessity of a blank test in exact 
analytical work.— »T B. 


Carbon ; Determination of by the wet method. Simul- 

taneous determination of haloffms. F. H. Thios. Ohem.- 
^eit., 1914, 88, 115—116. 

As ej^nsion of Messinger’s mothod (this J., 1890, 1069) in 
combination with that of Baubigny and Chavanne (this •)., 
1903, 761 ; 1904, 136), whereby without special apparatus, 
o^bon and halogens (and nitrogen) can be determined 
simultaneously in organic compounds ; explosive organo- 
metallio com{)Ounds, such ns silver carbide, silver- allylene, 
etc., can be safely analysed by the mothod. The mnteiial 
is oxidised by a mixture of sulnhuric acid and potassium 
bichromate, with addition of silver nitrate in the cose of 
iodo-oompounds (compare Baubigny a?»d Chavanne, loc, 
cit.) ; a larger quantity of the oxidising mixture than that 
recommended by Baubigny and Chavanne is required 
to ensure the complete oxidation of the carbon to carbon 
dioxide, and the oonceritration must be sufficientlv high 
to allow of a temjwrature of 200° ('. being attained. The 
gases are passed through a layer of ignited lime (Briigel- 
mann, Z. anal. Chom., 1876, 15, 1. 175; 1877, 16, 1, 24), 
about 15 cm. by 6 mm., between two asbeflto.*j plug.s in a 
tube of potash glass, 30 ern long, and then through two 
wda-lirae tubes ; tiui lime is heated during the process. I 
Iodine is retained in the oxidation flask as silver iodide ; J 
carbon dioxide, ohlorino, and bromine are absorbed by the ! 
lime, the two Utter quantitatively, whilst any traces of | 
carbon dioxide which pass arc retained by the first soda- j 
lime tube. Tlie lime (plus carbonate and halogen com- I 
TWiinds) is subsequently decomposed by nitric acid free from ' 
halogens, the carbon dioxidrr determined from the loss in I 
weight, and the halogens in the solution determined with ' 
Sliver nitrate.— A. S. I 


DeterminaUw of glyeerol in eommereial glycerins and 
Tortelli and Oeooherelli. 5erxil. 

Determination of total sulphur in rubber. Utx. See XIV. 


Leather analysis. Change in methods. {Qlueost deter 
mination.) Amer. Leather Chem, Assoc. See XV. 


Determination of surface of soils. Hanley. See XVI 
Determination of tannin in cider. Spiers, ^ee XVIII. 


Oomhustion-analyftis by means of tellurium dioxide. R,. ! 

Glttuser. Choni.-Zi*i<., 1914, 38, 187. ! 

The general use of lellurium dioxide is no longer prohibited I 
by the excessive price of tolluriiini, from which it is pre- I 
par^. At a red heat the nifdten substance rea<lily i 
oxidises many otherwise refractory substances ; and in the I 
case of carbides, cyanainides, and similar products the quan- 
titative absorption or colliHdion of the leeulting gases 
presents no diffioultios. Thus, nitrogen has been” deter- 
mined in aluminium nitride, carbon and nitrogen in calcium 
cyanamide, and carbon in several specimens of hard steel : 
the last-named were readily dissolved by the moJt'^n 
dioxide, oven in th« form of coarse lumps. The method is 
exp^itious ; the rcHults, after practice, are said to be very 
reliable; and the t^illuriiim ip readily recovered. The 
meth^ is beiM investigated with respect to the deter- 
mination of sulphur in ores. — ,7. R. 


Detection of added water tn milk by a simplified molecular 
concentratioti constant. Mathieu and Forr4. See XIXa. 

Determination of cottonseed hulls in cottonseed meal. 
Grimme. See XIXa. 

Determination of strophanthin in seeds and tincture, 
Lam part and Miiller. See XX. 

Patents. 

Viscosimeter. J. Axor. Gor. Pat. 267,917, May 7, 1913. 

The ap[iaratiis consists of an upright cylinder to contain 
the material to be tested, and a second cylinder, which fits 
closely within the first but not in contact with it .* the 
inner cylinder is perforated, so that the material to be 
tested flows inside it as it sinks in the outer cylinder. 
Tim irmor cylinder may bo provided with straight or 
spirally-curved guide-bars, to give it a direct or spiral 
motion.— T F. B. 

Rejictiom ; Apparatus for carrying mil and observing 

B. and E. S4gi. Ger. Pat. 268,897, Feb. 15, 1913. 

By means of suitable gearing connected with a common 
shaft, measured quantities of the substanoe under 
examination and of the necessary reagents are introduced 
(e.g., from tilting receptacles) into the transparent reaction 
vessel, a source of heat is brought into operation, and afi»r 
a predetermined time, the reaction vessel is emptied, 
this and the other vessels are rinsed, and the different 
parts are all restorxxl to their original positions ready for 
another tost, these operations being performed automatio- 
ally and in the order mentioned. — ^A. S. 

Instruments for measuring the flow of fluid through a conduit 
Eng. Pat. 2417. See I. 

Apjmratus for measuring the content of methane or other 
in^mmable gases in the air. Qer. Pat. 268,844. See 




Detection of petroleum mtch in asphalium and ‘Wtgirid 
bitumens. Halphon and Spiess. ^S'pcIIa. 

Determination of zinc [in ores] by ferrocyanide in acid 
solutions. Williams. See X. 


Asmy 0 / zinc by ferrocyanide. meihoda. xwoort oi a» 
onb-Committee of Australasian Inst. Min. Bng. See 


Reiwrt of Asfl^ 


Apparatus for detecting and measuring the conUnt of inflam- 
mable gases in the air. Ger. Pat. 268,898. See IIa, 


XXIV.— MISCELLANEOUS ABSTRACnS. 

Carbon sulpha-telluride. A. Stock and P. Praetorius. 
Ber., 1914, 47, 131—144. 

An aro-diseharge between eleotrodes of a pure tellurium^ 
graphite mixture beneath carbon bisulphkm results iu the 
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)>roduotion of two volatile |»r<Kluct8,»namoly, carbon 8ul>- j 
Hiilphide. CaS,, and ’carbon Hul|»ho*t<*llnrid(*, (Kle. ThoHo ■ 
are very iinatable, and the iaolation of the latter, whiob . 
melto^at — 54'’(*. and docompoHOH Hpontanetmsly, in , 
extremely difficult. (Sec al«o following abHtracta.) — ,h B. | 


Cnrfxm Avlpho-Helntulc. A. Stock and K. VVillfroth. Ben, 
J914, 47. 1 44-- 1 54. 

Tins HtibHianec, ('SS«\ prepared in a Hiinilar manner to | 
the correnponding t-(4biriuni compound (see above), is 
a yellow liquid boiling at 84" C. and is eomparative'.y 
stable towards many reagents, although it decomposes 
slowly on keeping,- d. B. 


mibHtmicfs ; Mmnpfdotion af smaU quaidUiet* oj 
. A. Stock. Hen, IIH4, 47, 154-155. 

Tiik author recommends distillation in a closed apparatus 
below the ordinary temperature by the ust* of a high- 
vnciium jmrnp. The several parts of the ajqMiratus are 
cooled ill suitable baths : such as ie(‘, ice and salt (--20 
liquid ammonia ( — 30' to - 5(t" ('.), carbon dioxide ami 
acetone (— 80°f'.), im>lting carbon bisulphide (—112 
melting ether ( -124 ' and li<|uid air (—100’ The 
homogen<‘ity and purity <if the fraction may in most cases 
be readily and very act!uratel\ (let(‘rinined by measuring 
the tension of the vapour from the 0' ('. bath. Tlu^ 
ractionation is extremely efT(‘c1ive; and the }>roeeKs. 
lesides being very economical, facilitates the handling of 
unstable substances. In general, it may be applied to 
substances boiling not higher than 200" ('. at ordinary 
pressures. — .1. U. 

Vftrninldefuph and nrrlahhhifdr ; Format inn by nxidining 
agents. L. Bosenthaler. Arch. Jdiariu., lOl.'l, 251, 

587 -- 505 . 

AtiCORniNU to von Haeyer's hypothesis, carbon dioxide is 
reduced in plants to formaldehyde which is further trans- 
formed into carbohydrates. This tlu'ory lias been 
Hup]iort.('d by ])roof of the occurrence of formaldehyde in 
leavt>8 (se(‘ this d.. 11112, 705). Tin* author luis found that 
a number of substances oxidised with |M‘rmanganat-<* and 
dilute sulphuric acid, and ilistilled, give distillates in 
wliieh formaldehyde can be readily detected. Substances 
which yield formaldehyde in this way contain a inethoxy-, 
inethylenedioxy-, or methyl imido-grou ping. The higher 
aliphatic alcohols such ns glyiJerol and imist carbohydrates 
behave in the same way. Bhamnose and cerOiii. other 
substances containing an ethoxy- or ethydimidc»-grouping 
yield acetaldehyde on oxidatum. Ftirmaldediyde may 
therefon* be an intermediat(‘ product in th<’ breakdown of 
carbohydrates. — F. Shdn. 


Books Received. 

TaSOHENBUOH FiiR PJE ANOROANl.SCIf-CHF.MlSC’HK GROSS- 
INDUSTRIE. Hcrausgegeben von Prof. 1>r. G. 
Lunge und Dr. E. Berl. Fiinfte, umgearbeitete 
Auflage. Julius Springer's ^T•rlng., laiikstr. 23 — 24. 
Berlin W. ff. 1014. Price M. 8. 

This, the fifth edition of the “ Pocket Book ” (fi| by 
4| ina.), contains 207 pages of subject matter and tables 
(against 288 pages in the 4th editk>n), and 8 yrnges of 
alphabetical index, with 24 blank ]mges for written notes 
and addenda. The text is illustrated with 15 engravings. 
The subject matter is arranged under the following heads ; 
Gbnkbal Data and Tabulated Matter. Sfegial. 

I. Fuels, etc. Steam boilers. Feed water for boilers. 

II. Sulphuric acid manufacture. ITT. Salt cake and 
hydrooluorio acid manufacture. IV. Bleaching powder, 
eto. V. Alkali manufacture. VT. Suljihur recovery from 


the Leblanc alkali waste. Vll. Nitric acid manufacture. 
VTII. Potash industry. IX. Ammonia industry. X. 
Illuminating gas manulaoture. XL Calcium carbide and 
acetylene. XU. Investigation of the raw materiab and 
products of the manure manufacture. XIII. Alumuia 
preparations. XIV. Cement industry. XV. Prepwation 
of normal volumetric solutions. XVI. Preparation of 
average sainjilea. XV’TI. Comparison of the various 
hydrometer scales. 


EVAfORATlON IN THE CANE AND TUB BbKT SuGAR FACTORY. 
A theoretical and practical treatise. By Edward 
Kopfeschaar. Formerly Technical Manager of the 
Vicrverlat<m Sugar Factory, Holland. Norman Rodger. 
Si. Dunstan’s Hill, Ijondon, E.C. 1814. Price 78. fid. 
net. 

Tubs volume (10 by fif ins.), contains 116 jiages of subject 
matUT, with nine jilates and 31 illustrations in the text. 
The subject matter is classified os follows : — T. Intro- 
duction. Necessity for evajioration, etc. 11. The study 
of steam. Its ajiplieation to evajairation, and to multiple 
effect ovajioration in jiarticular. III. Historical develop- 
ment of evaporation in the cane and beet sugar factory’, 
including the introduction of multiple evaporation. 
IV. Comparativt* study of evaporation. V. Multiple 
effect apparatus. VI. kSindamontal jiarts and accessories 
of evaporating apjiaratus. \TI. Gontrol of evajwrating 
ap)>aratuH. VI 11. Sjiecial designs. IX. Evaporation and 
erystallisation in vacuum pans. 


Prin(!iplk.s and Practice of Agricultural Analysis. 
A Manual for the Study of Soils. Fertilissers, and 
Agricultural Products. For the Use of Analysts. 
TeacheiH, and StmU'iits f)f Agricultural Chemistry 
Second edition, revised and enlarged. Volume III. 
Agiucui,tural Products. By’ Harvey W. Wiley, 
A.M., Ph.D. The Chemical Publishing Co., Easton, 
Pa., U.S.A. 1914. Price $6.00. Williams and 
Norgate, 14, Henrietta Street, (Went Garden, W.C. 
Tins volume (9| by 6| ins,), contains 807 jiaires of subject 
matter, with 127 illustrations, and alphal)etical indexes 
of authors and subjeets. The subject matter is classified 
as follows I. Sampling, drying, incineration and 
i‘xtmcl.ion, etc. 11. Sugars and starches. Analysis by 
densily of solution. Deterininaf ion of sugar with polarized 
light. Preparation of pure sucrose, and it-s use. Chemical 
methods of estimating sugar, etc. III. Processes for 
detecting and di'terniining sugars and starches and other 
carbohydrates in crude or manufactured agricultural 
jmiducts. etc. IV. Fats and oils. Their physical and 
chemical jnojM'rt ies. V. Separation and estimation of 
bodies containing nitrogen. (Jjualitativo tests for 
nitrogenous bodies. Estimation in agricultural jiroducts. 
Separation of jirotein bodies in vegetable and in animal 
jiroducts. VI. Dairy products. VII. Miscellaneous 
agricultural products, such as cereals and cereal foods ; 
fodtlers, grasses and ensilage; flesh products, etc. ; 
tannins and allied bodies ; tobaccos, etc. Fermented 
beverages, etc. 


Quantitative Analysis. By Edward G. Mahin, Ph.D, 
Assoc. Professor in Purdue University. McGraw-Hill 
Book tlompany\ Inc., 239, West 39th Street, New York, 
fi, Bouverie Street, l..ondon, E.C. 1914. Price 128. fid. 
net. 

This volume (8| by 6| ins.), contains 493 pages of subject 
matter, and an alphabetical index of subjects. There 
are 120 illustrations. The classification of the subject- 
matter is as follows ; — I. General principles. II. Gravi- 
metric analysis. HI. Exj>erimental gravimetric analysis. 
IV. Electro-analysis. V. Volumetric analysis. VI. Colour 
change of indicators. VII. Standai^isation. VIIT. 
Experimental volumetric analysis. IX. Oxidation and 
reduction. X. Titrations involving the formation of 
precipitates. XL Analysis of industrial products and 
raw materials. 
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PRESENTATION OF THE PERKIN MEDAL TO 
MR. JOHN WESLEY HYATT. 

The Chairman opened the proceedings with an address, 
.in which ho said : — 

At this meeting of the New York Section of the Society 
of Chemical Industry, it is our pleasant duty to award the 
- Perkin medal to the person selected as most worthy for 
valuable work done in applied chermistry. In the past it 
has generally been consider^ that this work should bo in the 
mature of original or inventive work which has proved of 
great public value. The question I would propound to you 
to-nignt is : What is the mental faculty which has made 
the recipients of the Perkin medal what they arc ? In 
what respect do those men differ from their follow chemists, 
so as to render them especially successful in the applica- 
lion of chemistry to the arts ? I have given considerable 
thought to this question, and I wish to submit my con- 
clusions for your consideration, believing that they may 
be of some suggestive value. 

In 1870, Tyndall delivered his famous discourse on the 
^‘Scientific Use of the Imagination.” In this discourse, 
he showed the value of the imagination properly made use 
of in solving some of the most difficult problems of physics. 
Thousands of instances could lie given showing that 
practically all of the progress made in the science of 
chemistry has been due to this proper use of the imagina- 
tion ; but considering the work done in applied chemistry, 
we see clearly that it was imagination that enabled 
Herroshoff to develop the metallurgy of copper, that 
inspired Behr in his work on the separation of the oil 
contained in the germs of com, and Acheson, who 
argued that, if flocculating agents existed, there were 
probably also de fiocculating agents, and Hall, who 
believed that somewhere there was a solvent for 
alumina, from which aluminium could be obtained 
electroljdically, and Frasch, to whom the oil and salt 
wells suggested the possibility of recovering sulphur 
from the bowels of the earth, and Cayley, who saw the 
possibility of the dry blast in increasing the output and 
decreasing the cost of the blast furnace ; and now, in the 
^ase of Hyatt, who saw in the drop of dried collodion 
the possibility of producing a plastic mass, which was 
finally obtained in celluloid. 

We must not think, however, of imagination as being 
the sole factor, although it is probably the principal 
factor, in the production of valuable works. There must 
Ire energy, concentration, and persistenoir. Nevertheless, 
the iraagmation is the most important factor. 

We see this imaginative faculty in all degrees of develop- 
ment, and I would ask those who are educators, in whose 
hands are being moulded the minds of future chemists, 
whether the work which they are doing tends to develop 
this imaginative faculty, or whether it is indeed possible 
for them to sow in the minds of their students the seeds 
of imagination if they do not already exist there ? It 
seems to me that there is no better place, no better occa- 
sion, than this nlaeo and this occasion, when we are 
honouring, by the mesentation of the Perkin medal, 
a man in whom tne imaginative faculty is highly 
developed, to put before you the need of the imaginative 
faculty in as emphatic a manner as possible and to urge 
that in 'our educational institutions this faculty should be 
developed to the highest degree, for, if we are honouring 
Mf. H^tt on account of ms possession of this faculty, 
should we not also seek to increase the number of thm 
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who possess the faculty in a high degree ? Is not the real 
purpose of the Perkin medal something more than the 
honouring ot its recJpients-T^great as that purpos) is — 
is it not for the purpose of ohoouraging those faculties on 
which the presentation of this medal rests ? 

I*rof. Chas. P. Chandler spoke as follows : — 

It w my very ple^nt privilege as the Senior .Past- 
President of the Society ox Chemical Industry, residing 
in this country, to present to John Weeldy Hyatt the 
eighth impression of the Perkin gold medal, in recognition 
of his most valuable work in applied chemistry. 

Mr. Hyatt was bom at Starkey, Yatos County, New 
York, m November, 1837. He was educated in the 

ubiic school and later in the Eddytown Seminary, where 

0 excelled in mathematics. 

In his early boyhood he acquired a strong taste for 
mechanical affairs in his father’s blacksmith shop. In his 
sixt^nth year he went to Illinois and learned the printing 
business, working at this trade for the following ton years. 
During thw |ieri(^ he made his first invention, which was a 
family knife sharpener and which included a new method 
for making solid emery wheels. 

He then went to Albany and worked as a journeyman 
printer for about two years. Seeing a $10,000 offer for a 
substitute for ivory for billiard balls by Phelan a id 
Collandcr of Now York, he began experimenting nights 
and Sundays in the hope of gaining the reward. He 
made a number of useful plastic oompositioiu, none of 
them however good enough for billiard balls, but he 
started to make checkers and dominos of press^ wood, 
and with his two brothers established what is now the 
Embossing Company of Albany, Now York, which has 
been a highly successful concern for more than '40 years, 
under the mechanical management of Mr. Hyatt’s younger 
brother, 0. M, Hyatt. 

In 1 870 he invented and patented a machine for turning 
billiard balls, by whioh an unskilled workman can do as 
much as a dozen skilled workmen could accomplish by 
former methods, securing at the same time perfect accuracy. 

His attention having been called to the character of 
the solid nitrocellulose left by the evaporation of liquid 
collodion, or artificial skin, as it was oall^ when collodion 
was first put upon the market for covering outs and other 
wounds, he turned his attention to tbo subject of nitro- 
oellnloso as a suitable material for producing plasties. 
It should be remembered that guncotton or nitrooelluloBe 
was first discovered by Sohoenbeln in 184C, In 1847, 
Maynard announced the discovery that while nitro- 
cellulose is not soluble either in alcohol or ether alone, it 
is soluble in a mixture of the two, and be gave the name 
oollodion to the solution, which has since found its way verv 
extensively into medical use. It also serv^ to solve 
the problem of producing photographio piotnres, either 
positives or negatives, upon glass, praotioaily sounding a 
death knell for the beautiful though expensive da^erro- 
type process. The wet collodion process was introduoed 
by Soott Archer in 1851. 

Hyatt was entirely ignorant of the various efforts whioh 
had been made by Parkes, Spill, and otfaen to utilise 
soluble nitrocellulose or pyroxylin for the manufacture of 
plastic materials, and consequently he started out irithont 
any hints or suggestions as to how he should proceed. 
His first siiooess resulted in the manufaotuis of billiard 
balls by first making a solid core of another plastic material 
and covering the same with nitrocellulose dissolved 
usually in ether and alcohol. The process was so snooes.sf ul 
that a good business was established in 1870 which 
continued for several years. 

In the meantime Hvatt invented celluloid and began 
the manufacture of celluloid and bone dust billiard and 
pool balls. At this time his brother, Isaiah S. Hyatt, joined 
him, and they worked together until the brouer died in 
March, 1885. 

1 do not propose to giro a detailed history of the mogress 
made by Hyatt and his brother in estabhsung the 
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cdlulofd induatry. I will merely remark that Hyati’o 
Patent 88,S33, dated April 6, 18(19, wae for a moulding 
com portion to imitate ivory and other aubatances, com- 
poaed of fibrous material aud gum ahellac or other solid 
fusible adhesive gum. 

His patent No. 88,6.34, dated April 6, 1860, was fur an 
improved method of coating billiard balls, consisting in 
dipping the billiard bails made of some Kuitablc composition 
into a solution of collmlion which might be given any 
desired colour beforehand. 

His patent 89,682, date^d May 4, 1809, was for a coni- 
pusition consisting of ivory dust or its e<[uivalent mixed 
with colhxiion and subjected to jiressure during the 
evaporation of the wjlvent. 

Patent 91,311, dated Juno 16, 1869, taken out by 
the two brrjthers jointly, was for manufacturing solid 
collodion with very small quantities of the solvent 
and dissolving the jiyroxvlin und(5r heavy pi‘<*asure, thus 
securing great economy oi solvents and a saving of time. 

Their patent llJ.6,338, dated .Inly 12, 1870, shows the 
fundamental invention of celluloid. It is entitled 
“ improvement in triwiting and molding pyroxyline.” 
The three churns of the original patent are : 1. Oinding 
pyroxylin into a pulp, as and for the ])urpoMe described. 
2. The use of finely comniiniit»Ml eaniphor gum mixed 
with pyroxylin pulp, and rendered a solvent thereof by the 
application of heat, Hubslantially aa described. 3. In 
conjunction with such use. of camphor-giim, the employ- 
ment of pressure, and continuing the same until the 
mold and contents are co<jle<i, substantially as described. 

This |)atcnt was rei8«ut»<l thr<?e timi^ in order to avoid 
ambiguities. The claims of the last rtussue are os follows : 

1. The use (»f fmely-comminut-ed camphor-gum mixed 
with pyroxylin pulp, and rendered a Holv<‘nt thereof by the 
ap{Jioation of heat, substantially as (leseribed. 

2. In conjunction with such ust^ of camphor-gum, the 
employment of pressure, and continuing the same until the 
mold and contents are ctiolcd, substantially as described. 

The specification fixi*s the i>n)jK)rtion8 at about 1 jmrt 
of camphor t-o 2 parts or pyroxylin. ModiKcations 
of this process wore embodied lat<*r in (l.S. Patents 156,352 
and 156,353. 

From this time on celluloid became n must im[>ortant 
jilastie, suirerior in almost ev<Ty r<*Hj)oot to any other 
plastic hitnerto proposed, for the manufacture of the 
greatest variety of articles useful and ornamental. 

Seventy-five difft^reiit natents wore taken out either 
by John Wesley Hyatt aume or in association with his 
brother, Isaiah S. Hyatt, and an enormous establishment 
grew up at Newark in the hands of the Celluloid Conijiany. 

Mr. Hyatt’s activities were not limit^'d to celluloid. 
Among his other inventions also of greet iraportunee, we 
find a sugar cane mill, very su|Kirior to any mill previously 
used in its efficiency both in increasing the jrereentage of 
juice extracted from the cane and greatly diminishing 
the time necessary to extrac^t it, and giving a higher value 
to the refuse bagasse as fuel. 

In the early 'eighties, Mr. Hyatt and his brother Lsaiah 
took up the Bubjeot of water filtration and started a com* 
pany called the Hyatt Pun? Water Company. Isaiah 
Hyatt invented and patented a very important feature 
of the filtration process, February 19, 1884, paUuit 293,740. 
It marks the beginning of a now era in water purification. 
Coagulants had been previously nw?d to purify water, 
but Hie difficulty was that the water was hold in largo 
tanks or cisterns. The coagulant was added to it, the 
whole was thoroughly agitated and then it was n*?ce88ary 
to allow it to stand 12 to 24 hours for the coagulum to 
settle to the bottom. The Hyatts conceived the idea 
of employing a coagulant whiph could be added to the 
water while it is on the way to the filter, so that no large 
settling tanks or basins are required and no time is lost. 
The claim of this patent is as follows ; — 

The method heroin described of arresting and removing 
the impurities from water during an uninterrupted 
passage of the same from a supply pipe into a filtering 
apparatus, thenoe through a filter contained therein 
aim out through a delivery pipe leading therefrom, which 
laethod oonaists in introducing into the water simul* 
taosottsly with its passage to or into the filter a substaiKc 


which will sufliciently coagulate or separate the impurities- 
to facilitate their arrest and removal by the filter bed, 
thus obviating the necessity of employing settling basins.’^ 
1 was connected with a litigation which followed the- 
issue of this patent, and studied the process and apparatus 
at Somerville, N.J., Niagara Falls, and Elmira. The 
process was unusually successful. At Somerville the 
river water cxhibitcxl a milky onalescenco caused by such, 
fine [Mirtielw of clay that no filter would clarify it. By 
a proper altachment of an alu;n box to the feed pipe to the 
filter, a minute (quantity of alum was added to the stream 
of wat<T on its way to the filter, less than one grain to the 
gallon, and in the few seconds that elapsed before the 
water leaehed the filter bed of the ingeniously constructed 
Hyatt filter, coagulation hod taken plac‘.eand the coagulum, 
including the alumina of the alum and the clay, bacteria 
and other suspended imf)uritieB of the water had been 
c<»nverted into sucih flocks as made it possible for the bed 
of sand in the filter to arrest it completely. These Hyatt 
filters arc so constnicUKl whether they are on a large 
scale or small scale, that they can be washed completely 
at any convenic*nt. moment by simply reversing the current 
through the filter. This churns up the sand and separates 
from it the accumulated coagulum. 

Nearly all the paper mills and woollen mills in the 
country were and still are supplied with these filters as are- 
also inorj* than 190 cities and towns. 

The validity of the fiatcmt was established through 
law suits which were brought against the City of Elmiia 
and the (fity of Niagara Falls. These cities attempted 1o 
eviule th<? Hyatt patents by constructing a chamber 
underneath tlu* filter throbgh which the water passed on 
its way to the filter, but we found by examination that 
while a portion of the coagulum accumulated in the 
oliamher, one-third of it ])ass<‘d on and was separated by 
the filter. 

Judgments in favour of the Hyatt patent wore given- 
by the Circuit Court of the United States Judge Shipman, 
presiding in 1894, by Circuit of Appeals Judge Wise, 
proshling in 1895 ; again by Judge Coxc in 1896, and again 
by Judges Wallace, Lacomb and Shijunan in 1897. 

In 1891-2, Mr. Hyatt took up the subject of antifriction 
roller btjarings with great success. 

1 have roaliv occupied far more time than I should have 
done, but 1 felt it a duty to take advantage of this 
opportunity to present the facts with regard to Mr. Hyatt’s 
priority of invention in connection with the celluloid 
and water purification, which I was in a position to do- 
owing to my exis'iience and knowledge gained in the 
litigation which arose in both cases. 

T think that the facts to which 1 have called your 
attention, although very briefly expressed, will satisfy 
you of the grt'at achievements of Mr. Hyatt and will fully 
justify ytmr ( Summit k*e in placing Mr. Hyatt beaide Sir 
William Henry Perkin and the six American chemists 
who have alreatly received the Perkin Medal. 

Prfurntntion of the Medal, 

It gives me great pleasure, as the representative of 
the Society of Chemical Industry, and the affiliated* 
chemical and electrochemical societies, to place in your 
hands, Mr. Hyatt, this beautiful token of the appreciation* 
and affection of your fellow chemists. 

Mr. John W'esley Hvatt acknowledged the receipt of 
the medal in the following words : — 

I have never looked forward to any such honours as 
you have bestowed upon me, and I do not know how 
fittingly to express my gratitude. You have overlcxfiicd' 
my lack of early training in the sciences with which you 
are all familiar, and only look to results which have been 
obtained mainly by persistent, and many times mistaken, 
experiments. Some successful experiments I might never 
have made if 1 had been familiar with the dang^ theoriea 
of some learned men. 

From my earliest experiments in nitrooelluloae, incited 
by accidentally finding a dried bit of collodion the siae 
and thickness of my thumb nail, and by my very earnest 
efforts to find a substitute for ivory billiard balls, it was^ 
a{q>arent that a semi-lkiuid solution of pitroc^ulose,. 
three-fourths of the bulk of which was a volatile liquid! 
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And iihtA the final solid wm less than one-fourth the mass 
%i the otkiBal mixture, was far from being adapt^ to 
the Bsanv^Soture of solid articles, and that 1 must initially 
prodiioe a solid solution by mechanical means. The only 
useful solxent known to me at that time was • mixtuie 
of alcohol and sulphuric ether; with the old formula 
(about euual parts of ether and alcohol) I mixed in a 
closed mul a thick paste of soluble cotton, made by the 
old firm of Charles Cooper and Co. After mixing, the 
cover of the mill was removed and the mass evaporate 
down to a thick dough, which was then forced accurately 
around the ball (made of another substance), and allowed 
to dry. This resulted in a rather brittle coating, owii^, 
as I found, to the unequal evaporation, leaving only the 
alcohol, a poor solvent by itself, at the final shrinkage. 
This was remedied by using only the least amount of 
alcohol (five parte ether to one wcohol) necessary os a 
solvent. Even this coating shrunk to less than half of its 
original thickness and required to be dried immersed in 
water under several hundred pounds’ pressure per square 
inch to insure its solidity and freedom from bubbles. It 
b3oame necessary to strain the mass by forcing it through 
a very fine sieve to exclude the unnitrated fibres. All 
those difficulties stooil in the way of success, except in 
high-priced articles like billiard balls. Other seriously 
objectionable features became apparent. In order to 
secure strength and beauty only colouring pigments were 
added, and in tin? ieost <iuantity ; consequently a lighted 
cigar applied would at once result in a serious flame, and 
occasionally the violent contact of the balls would prfKlucc 
a mild explosion like a percussion guncap. We had a 
letter from a billiard saloon proprietor in Colorado, 
mentioning this fact and saying he aid not care so much 
about it, but that instantly every man ’’n the room pulled 
a gun. 

I next had a small boating engine made, to pulp the 
nitrocellulose. In one experiment I placed a small 
quantity of this dried pulp in a strong cylinder and 
forced "quickly a minimum quantity of liquid solvent 
into it with high pressure. The result was a solid sub- 
stance, as hard as sole-leather, which soon dried, leaving 
,a fine hard disc about three-fourths of an inch in diameter 
.and one-half an inch thick. While no explosion ever 
resulted from this, there whs real danger to be feared, and 
the matter was dropped. 

My brother, I. 8. Hyatt, joined with me at that time, 
and finding it stated in some patents to which I was 
referred, that a little camphor addcnl to the liquid solvent 
was beneficial, we conceiveti the idea that it might be 
possible to mix solvents mechanically with the pulp and 
colouring matter M'hile wet, -then absorbing the moisture 
by blotting papers under prt^ssure, and finally submitting 
the mass to heat and pressure. To our surprise, we noticed 
a slightly solvent action of the prooipitate^i and washed 
Cimphor upon the pulp, pv<m before the heat and nressure, 
and without other solv(*rit we siiccf'oded in proaucing a 
transparent slab om^- fourth of an inch thick, fine, and 
as hard as a juwo of wfK>d. My brother took some 
samples to the American Hard Rubber Company, with 
the view of interesting them. They employed the late 
Professor Charles A. iSoeley, who had made "collodion for 
the Government during the Civil War, to investigate the 
matter. He came to our place in Albany, N.Y., and we 
conducted the whole process for his inspection, very 
suooossfully. He remarked that he had come prepared 
to detect some chicanery, but could sec no deception, and 
expressed himself as satisfied. He kindly advised us that 
if, accidentally or otherwise, we were to apply a little 
too hi^h temperatnre, the quantity we were dealing with 
would inevitaoly destroy us with the building and adjacent 
property. While wo did not accept this as true, it was 
disturbing. The following day between 12 and 1, when 
all were out, I rigged up a four-inch plank used as a vice- 
bench, brac^ itJ^twoen the floor and ceiling, between 
the h^ranlio press and the hand pump, intending it to 
shield me from possible harm. I tnen prepa^ the 
mould, hqating it to about 500 degrees Fahreimeit, knowing 
it would certainly ignite the nitroo^ltdose and camphor, 
and would abide by the result. The gases hissed sharply 
out through the joints of the mould, mling the room irath 
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the pungent smoke* The mould, press, building and 
contents were there, including myra. very glad thht 
I did not know as much as the Professor. 

The next step was to make a small stuffing machine, 
consisting of a cylinder, four-inch boro, about a foot long* 
terminatoig in a tube three-fourths of an inch bore^ ten 
inches long, immersed in an open oil- jacket, with a ‘gas- 
burner ara thermometer. A cap- nut with one and one- 
fourth inch screw forced a plunger upon the cakee cf 
incipient celluloid, which were heated at the outlet end. 
of the cylinder passing through the heated tube into 
moulds, and also throu^ nozzles forming rods, tubes,' etc. 
Wo found it advisable to lower the melting point of the 
camphor by adding a small quantity of alcohol or other 
solvent of camphor. A much larger hydraulic stuffing 
machine was then made. Dental plate blanks were the 
principal part of our early business. 

My brother intcresteil some Now York capitalists 
— principally oomposed of General Marshall Lefferts. 
Joseph Larooqiie and Tracey R. Edson— and we removed 
to Newark, N.J., in the winter of 1872-73. Wevihad 
nearly all the appliances and machinery to design and 
build, which progressfd with some halts and ipistakes 
for two or three years, when a fire occurred in our four- 
storej and basement building, uttorly destroying all our 
stock and machinery, and pushing out the whole front of 
the building (which was very weak), and severely iniuring 
several of our men, who all finally recovered, althoimh 
one — ^Mr. Charles S. Lf)ckwood — was in great danger for 
a long time. Wo then started our present works, acquiring 
knonriedgc and experience, my brother starting a separate 
factory for making brushes, mirrors and combs. Kfudy 
ill 1878 my brother went to Paris and started the Frendn 
Celluloid Ckmipany. 

Before wo left Albany wo bt«an the use of ti»uo paMr 
ill place of carded cotton or bleached flax, which nnally 
resulted in getting tissue paper of definite thickness and 
matorialfl, and bwaking it up into small separate pieoea 
by a machine I constructed, drying these separate pieces 
in a loose mass and nitrating them instead of the carded 
cotton. 

In 1876 I was allowed to employ a chemist for deter- 
mining our acids and to systematize our nitration, instead 
of merely using hydrometers and thermometers, and 
Mr. Frarik Vandcrjioel was selected by me. So far as 
1 know, the analyses of mixed spent acids were not applied 
to practical work. Professor Seeley nrowsed that we 
separate the nitric and sulphuric acids Dy ffistillatioai and 
then bring these to the proper strength before mixii%; 
tWs was not odopUid. Vanderpoel first removed tbe 
gelatinous flock by adding finely powdered natural bar^ 
sulphate and allowing the barium and flock to subsd^ 
which was a great success. 1 had previously tried filtra- 
tion, which was impractical. After much labour Vander- 
poel jicrfected a quick and accurate method of determin- 
ation of the spent acids, and then added the required 
fresh acids. An elaborate and extensive battery of tanks 
was constructed, the acids being moved through 
pipes, where required, by means of air pressure, xhe 
tanks for mixing the comminuted tissue pi^r with tlie 
prepared acids were arranged on a turntable supporting 
a dozen or more tanks, ea^ holding hundreds at pounds. 
A rotating stirrer was arranged to stir in the requIiHn 
amount of paper in one tank, the turntable being revolved 
to the next tank, and so on. At a distance embraeing 
about half a dozen tanks from the stirrer was located a 
oontrifugal machine, which separated out most of the 
acids. The nitrated paper was then thrown into a washing 
device, and the partly washed paper then fell into laige 
tanks of fresh water and was thoroughly washed. A very 
considerable number of tons of paper per day were and 
are treated in this way. 

The next procedure was to grind this nitrated paper 
in a Wring engine. The water was thou mainly remom 
by a centrifugal machine. The mixture 0! {agments. 
camphor and nitrocellulose was then made; aocordioff to 
the results required, and ground toaether in a mill, then 
pressed into uabs or cakes, and stui further depived «l 
moisture by great pressure, and finally deprived enlMy 
of moisture by hlotthig papers, repeatedly eliapged. 
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Th<^ cakes wore then broken up and alcohol or other 
desired solvents added and allowed to soak in. The 
partly dissolved mass was next masticated in heated roils, 
turned out into neoessarily rougli aboets, cut into strijiH 
and rcdled up into cylinders, ready for the siuffins machine. 

The groat want was to furnish celluloid in solid perfect 
sheets, and this neither the rolls nor the stuffing machines 
could |>oa8ibly do, with all our expcrfenco. I constructed 
a special nozzle for the stuffing machine, to form a slab 
about one and one-half inches thick, seven inches wide 
and several fejst long, which was pressed between steam i 
plates, one of them with undercut grooves, to hold the | 
slab. A machine was made with shaving knife and j 
reciprocating bed, and by it the slab was shaved into 
sheets of the dc^sirod thickness. These slabs were neces- 
sarily imj>orfcct, and were too small. After showing this 
result to the other directors. I proposed building a hydraulic 
pressure steam heated mould, to make a slab or block 
about two feet by five, and three inches thick, in which 
to wold and press a pile of rough sheets from the masticating 
rolhu To tnose who knew the least about celluloid my 
suggestion looked pretty good, but to others came 
a great fear of possible danger and failure to weld up 
su^ a mass. At last they gave me authority to build 
the apparatus, limiting mo to less than half "its cost if 
fairly estimated. With this authority, which consisted 
more of the privilege of trying such an ap|)aratuB than in | 
providing for its cost, I ordor^ the machine, agreeing to ! 
pay the machinist all above the appropriation if it failed j 
to work. The machine was built and moat carefully tried 1 
in the presence of only the now president, who knew * 
little about celluloid, and Mr. Stevens and Mr. Lockwood *1 
among the einploy<*cs. The mould was cooled and opened, j 
and nice sheets wore at once made, considering that only 
scrap material was ustd, though loss than half the block ! 
was welded. This meant re-heating, which w/is at once 1 
done, and the whole was known to be a success. 

I dwell upon this because of its vast importance to us. 

It multijiUod the value of celluloid many times, making 
a much stronger and finer material than was j)roducod by 
the former means. 

About this time w'c were ])rccluded from bleaching the 
iron out of the pulp, caused by the irun-bcating knives, 
and it was necest-ary to rc*medy the serious difficulty. 
The mixture of nitrated pai>er, camphor, and pigments 
was placed in a largo revolving drum of co])[)er, through 
the oxis of which was a shaft with beating arms rotating 
at a very high speed, and the wlu»le was beaten to a 
pulp without the discoloration of the iron and water, 
Md without the loss in washing and bleaching the fine 
pulp from the beating engine. 

In order clearly to differentiate my work in I'olliiloid 
from that of others in the nitroeelluloso industry'’, 1 will 
summarize as briefly as I can. First, the idea of com- I 
bining ivith the nitrocelluluse only the exact or approxi- 
mate amount of solvent required for a solid solution. 
This required a nearly irorfect mechanical mixture before 
very much solvent action could take place. Second, 
completing the solution by means of heat and pressure. 
Thii^, eliminating the practically unnitrated fibres by 
pulping. Fourth, employing tissue paper in place of 
carded fibre. Fifth, avoiding the terrible clangor of 
drying out the moisture by exposure in drying room. 
Many years ago I patonttni the firoceas of first pressing 
out all the water possible and displacing the remainder 
by forcing alcohol through under pressure. This, I under- 
stand, is now used by other nitrocellulose workers, but we 
prefer the method herein described. Sixth, the stuffing 
machine jjrocess. Seventh, the .sheeting process, most 
easential. 

Mr. Stevens has bt'cii with me ever since ho was fourteen 
ye^s old, and has invented solvents and many other 
thiugs of great importance in the art, and stands at the 
hoadf of nitrocellulose workers at the present time. 

Mr. Harrison, in his dojiartment, has invented the 
method of imitating the grain of ivory, of smoked pearl, 
of onyx, and of many other beautiful colours and eneots. 
He has been with us nearly foity years. Others are 
entitled to much credit, but it is imjKissible te name 
Ibem here. 


Descbiptiok of Sugar-Cakb Mill. 

In the old method of milling sugar cane the oane is 
p^sed betwerm rolls which are generallv 34 inches in 
diameter and 84 inches long. These rolls are grooved 
and roughened so as to draw all the cane in between them 
that is possible. Owing to the comparatively obtuse 
angle formed by the contact of two rolls, the quantity 
of canc Li limited and they are very nearly together at the 
passage of tlie cane through the lost mir of rolls. The 
last, say. 15 per cent, of the juice is forced out through 
five or six iuclies of highly compressed fibre in the opposite 
direction from which the eane is moving, so that in practice 
a considerable portion of the juice is carried through the 
rolls. Fc»r this reason it is repeatedly passed through 
rolls, each passage removing a small proportion more of 
the juice. It is found profitable in most cases to add 
water to the bagasse between each set of rolls so as to 
dilute the juice that necessarily remains in the bagasse. 
In order to get the desired quantity of work from the 
mill the rolls are of great length, from seven to seven and 
ono-half feet. There is generally from 30 to 40 tons of 
pressure for each foot of face of the rolls. It is not 
proetica l)li‘ to get any greater pressure than this. I 
employ four or five timi's as much pressure per lineal foot. 



With my apparatus and method the angle formed 
between the chain and the upjKsr roll is far more acute 
and the cane is forced through rolls so that five times 
more cane goes through the rolls of a given face than 
is possible with the old mills. If tliis chain belt were 
imiK'rviou.s to the juice little or nothing would be gained 
by this method, but inasmuch as the chain forms a 
massive screen through which the juice may readily escape 
from the underside, the juice has only to pass downwards 
through the mass f)erbo|>s one and one-quarter inches at 
the moat to esca|)o, instead of five oi six inches in the 
opposite direction to the progress ot the cane, os in the 
old mill. It does not take any more powerful apparatus 
to press the ranc fibre when it is one inch thick than it 
does to pre«.s fibre that i.s one-eighth of that thioknoss, 
and as 1 g(‘t quite as much cane through my rolls with 
12-inoh face as will pass through the old rolla of 84-inoh 
face I can readily afford to put several times as much 
pressure upon each foot of face as is practicable with the 
old mills. I employ upwards of 150 toiw on rolls with 
12-inch face. 

For the same amount of cane passing six times through 
the present rolls my mill will not require more than 
one-third as much power and instead of getting with 
the best milling a bagasse with 50 per cent, of moisture 
and 50 per cent, of fibre, I can easily produce a bagasse 
which has 60 per cent, of fibre and 40 per cent, of moisturi*. 
This bagasse is so dry that a quantity of it, either a handful 
or a bushel, placed upon the groutm can be lighted with 
a match ana will burn like carpenter’s shavings. 


xzxin^ Ho ft,] 


EADCmV-^EXmACTIOK 07 RADIOf 7E0M 


THE OLABT ORES. 229 


mill if ftboat ono-ei^bth the weight of the present mills 
#rith the same capacity, and as the machine work is of the 
same character tne machiue will not cost ono-q^oarter as 
mnoh as the present miUa 

In Cuba 71 per cent, of extraction without dilution is 
as as can be obtained. With my mill without 
dilation I can easily got 78 per cent, extraction. 

With Louisiana cane, which has lees fibre, I can easily 
get 84 pfflT cent, extraction without dilution. Of course, 
if the bagasse is passed through a second mill with 12 per 
cent, dilution, I can get 88 per cent, extraction. 

The joints of my sprocket chain belt ore self-cleaning 
and cannot clog ; as shown in practice, each revolution of 
the chain rubs the screen surface together several times. 
All the links of the chain are alike, and are of drop-forged 
ot^L The concave edges of these links absolutely fit 
the under roll. The smaller pressing roll is provided with 
annular grooves coinciding with the longitudinal joints of 
the chain so that even the last small percentogo of juice 
has a perfectly free outlet. 

There is no danger from irregular feeding, as the mass 
of bagasse between the rolls is about one and one-quarter 
inches thick, and no loose or 0{3en space can possibly 
exist. The springs yield or follow up, according to the 
feed. No oinisher or shredder is necessary or desirable. 

The speed of the surfaces of the rolls and chains is 
designed to be 30 feet per minute, although I did practic- 
ally as good work on my ]>revious machine at 40 feet per 
minute, and it will probably prove that this machine can 
do equally as good work at 40 feet per minute, but to bo 
safe, I have calculated it for 30 feet j)cr minute. The 
ordinary c.ano mills arc run at anywhere from 16 to 25 
feet jK’ir minute, according to the choice of the owner or 
engineer. 

The increased value of the bagasse as fuel, and the 
avoidance of any fieculiar kind of bagasse burner with 
forced draft, etc., is quite an item. Furthermore, os was 
shown by my machine at Adeline, Louisiana, the purity 
of the juice is considerably improved, as the cane is not 
ground up as in the ordinary mills, but merely flattened 
by the great pressure. 

I hay<; taken out 238 patents (a few of them being Joint 
iuvontioTis with others), and several new industries have 
resulted. The one of next importance to (jelluloid is 
named The Hyatt Holler Bearing Co. 

The proceedings concluded with an address by Pr. 
Frank Vandorpoc;!, in which he recalled some iiersonal 
details of his association with Mr. Hyatt. 
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EXTRACTION OF RADIUM FROM THE OLARY 
ORES. 

BY S. RADCLIFF. 

In May of the year 1906 a prosj^tor forw’arded some 
pieces of a dense dark-coloured mineral, carrying small 
amounts of a yellow incrustation in the siurface crevices, 
to Adelaide for examination. Mr. W. S. Chapman, the 
Government Assayer, identified the yellow substance as 
oarnotite, a vanadate of uranium and potassium. He found 
the material to contain 60 per cent, of uranium oxide and 
a considerable amount of vanadio oxide. 

The locality^ from which the ore was obtained was shortly 
afterwards visited by Mr. H. Y. L. Brown, then Govern- 
ment Geologist of South Australia. Bte stated : ** The ore, 
occurs as yellow and greenish-yellow incrustationB and 
powder on the faces, joints, and cavities of a lode formation, 


which consists of ma^etio titaniferous iron, 
et^a^ quartz in assooiatioii with black mioa» (biotitek 

Ur. ^wton sub^uently published an account of a 
^eralomcd examination of the lode-stuff and came to 
the conclusion that it contained several now xoineiala.* 

Some years later a block of the ore, weighing about 16 Ibu, 
WM forw^ed to the Imperial Institute. A detailed 
mineralogical and ohemioal examination was there made 
of the material by Messrs. T. Crook and G. S. Blake.* 

Some ^pioal specimens of the ore wore, I understand, 
forwarded to Madame Curie ; she reported that the ore was 
only feebly radioactive and of little oommoroial value, 
radium at that time being comparatively cheap. 

In 1009 a company known as the liadium Hill Company 
was formed in Sydney to exploitthe deposit oomraeroially, 
and a consignment of about 30 tons of picked ore was taken 
to England by Dr. Mawson, who brought it under the notice 
of a number of firms, both in England and on the Continent, 
interested in the extraction of radium from its ore*. A 
few tons were also sent to America. The low uranium 
content and the high percentage of titanium present, 
which rendered treatment difiicmt, militated against the 
dis})oaal of the ore, and no offers of any value were received 
for it. 

While these negotiations were in progress, the author of 
this pa|)er (who, some time prior to the Olary find, had 
discovered a radioactive copper ore at Moonta, S.A.) was 
askiHl to investigate the possibility of treating the ore 
locally ; and after some twelve months’ experimental work 
developed a process which' gave promise of oommeroial 
success. The preliminary work was done at the Baims- 
dalo School of Mines, Victoria, which possesses a fairiy 
extensive metallurgical plant, a total quantity of 30 tons 
being dealt with in the course of the ext)eriment6. Fitnn, 
the data so obtained the plant now in successful operation 
at Woolwich on the Parramatta River, Sydney, was 
designed. 

The present communication gives a preliminary account 
of the treatment jiroccss as it is worked at the present 
time. 

The most complete account yet given of the extraction 
of radium from its ores is that by Haitingor and Ulriok* 
They describe the methods adopted by them in treating 10 
tons of residutvst derived from about 30 tons of pitchblende 
ore containing 64-2 jx-ir cent, of UgOg. The treatment oft 
the ten tons occupiotl two years, and resulted in the 
recovery of three grams of radium chloride in a state 
approaching purity. No analyses are given in this paper 
and only very scanty details os to the plant used. , , 

As those residues were derived from ore containing 270 
milligrams of radium (calculated as bromide) per ton, aixl 
as the Olary ore, even when concentrated, contains only 
eight milligrams, it is obvious that any process to he com* 
mercially suooessful when applied to these latter ores must 
be comparatively simple in operation, and must allow of a 
considerable tonnage being put through annually. It may 
be noted that eight milligrams of bromide to the ton means 
one part in 125 million or one part of elementary radium in 
214 million parts of concentrates. 

As first observed by H. Y. L. Brown the amount of visible 
caraotitc in the ore is negligible from an economic point 
of view, and for practical purposes the ore consiste of a 
ihixture of ilmonite, magnetite, and rutile, with small 
amounts of oarnotite and a mineral stated by Crook and 
Blake to be probably tcheffkinito. Table 1. gives : — 

(а) Analysis of the ore complex excluding the camotite^ 
taken from Crook and Blake’s paper. 

(б) Analysis of the concentrates now being treated at 
Woolwich. 

(c) Analysis of a typical Austrian pitchblende.* 


1 Record of Mines of S. Australia, 4th Bdttton^ 1908, 

p. 361. 

• J>. Mawson. Trans. Roy. Soo. 8. Aust. 190^ VoL xxx., p. 186. 

• B. Crook, F.O.S., and 0. S. Blake. l).Sc., MlneraJ<vd<wrifag«. 
March, 1910, Vol. xv.. No. 77,jpp. 271—284. 

« Haltinger and Uhteh, Sits. Bn. der Wiener Akad. Ha Bd. 117. 
1908) pp. 619— 880. 

' irly. Analytical Chemistry of Uranium, p, 43. 
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Table /. 



a 

b 

e 

bhne i 

0-25 

05.5 

3*35 

Lssdi oxide { 

04 

0-16 

1*9 

ferric oxide : 

17-87 

17-4 

1-14 

ferrous oxide 1 

17-37 

16-9 

— 

Maufomous oxide 1 

Thorium oxide | 

0-24 

0-13 

trace 

0*11 

Cerium oxide 

l-2« 

1 


Lsnttianum and dldyniluru oxide 

2 13 

j 3-27 

— 

Yttrium oxide 

uhromluin sesquluxido i 

1-16 


J-0 

0 85 

— • 

Vranoso- uranic oxide 1 

2*2r> 

J-6 

49*95 

Vanadic oxide 

0-03 

0-86 ! 

0-i)2 

Titanium dioxide i 

5iHr> 

4.5-8.'. ] 

— 

Silica 1 

j-ir. 

12-70 ! 

18-51 

Zinc oxide 


— 

1-09 

Phosphoric oxld<* 

___ 

— 

0-33 

Sulphur 

— 

— 

5*08 

Anteiik* 

— 

— 

0-41 

Bismuth 

— 

■ — 

0-24 

Copper I 

— 

— 

0-80 

Iron 

— 

— 

8-04 

Carbon dioxide 



5-02 

I 


The ore is dry crushed ut the mine to [mss a sieve of 20 \ 
holes to the linear inch, and is then eoneentruted mag- I 
noticallvi the conctsntratos, amounting to about 30 per ! 
cent, of the ore crushed, being forwarded (o Sydney for j 
treatment. * 

One of the moat intereatingjioints about analysis («) is | 
that the ratio of the uranium to the thorium is aa 16-7 : 1 ; 
radium preparations worked up from this on^ should there- 
fore oontain very little mesothorium. This conclusion has 
been confirmed in Rutherford’s laboratory by Dr. Alexander 
RoBBoll, who examined a ajmcimmi of the bromide and fountl 
it to oontain as radio-active substances only radium and 
its decomposition [)roductH. 

As the concentrates are insohible in acids, a fusion j»ro- 
OCB8 is necessary to effect the initial decomposition. The 
oonoentrates are mix(Kl with three times their weight of 
salt cake (acid 8uli»hatci of soda) an<l fused in a reverberatorj' 
fnmaoe of sufBcient capacity to take 5(X) kilos, of concen- 
trates and 1500 kilos, oi salt cake in a single charge. Thio<> 
ohari^ can ho put through in twenty-foui hours. The 
fused product, crushed to pass a sieve of eight holes to the 
linear inch, is fed, in small amounts at a time, into wooden 
tats fitted with agitators. Cold water is fed continuously 
into the vats at the bottom and an overflow is provided 
near the top. By suitably adjusting the conditions, it is 
possible to separate out on the bottoms of the vats a con- 
siderable amount of oomparativoly coarse material which 
is almost free from radium and uranium. The turbid liquid 
overflowing oirries in susinmaion the radium, lead, and 
barium as sulphates, together with a considerable amount 
of finely divided silica; while in sohition we have the 
uranium rare earths, and part of the iron and acid earths 
contained in the ore. 

The coarse residues are removed fomi the vats daily, 
se- washed to free them from any undissolved fused product 
and sent to the dump. The eomposifion of these residues 
» jgvon in Table 111. 

The overflow from the dissolving vats is [lumped to large 
load-lined settling tanks and allowed to stand all night. 
The “ slimes ” settle completely in twelve hours, and the 
dear liquid is drawn off daily and treated for the recovery j 
ol the uranium. The slimes, which amount when dried to 
approximately 10 per cent, of the weight of the concen- 
krntes, are oolleoted weekly and treatwl for the recovery 
of the radium os described below. 

The further stepa in the treatment process may con- 
veniently bo described under two heads ; — 

(o) The reooveiy of the uranium. 

(6) The recovery of the radium. 

(o) Hecovery of the uranium. 
solution containing the uranium and much of 
MMi Ihlik Wid other bases in the oonoentrates, together with 
a Iinysnilioiiikt of sodinm salts, is fed into a series of vats 
a measured oxoess of a mixture of carbonate 
and hisarhonate of iodni nad heated and agitated by means 


of steam jots. The iron, with most of the other bases^, 
present is precipitated, while the uranium goes into sdution 
together with some of the rare earths. The bulky iron 
precipitate is separated partly by settlement and partly by 
means of vacuum filters. It is difficult to handle and can- 
not bo washed effectually, a portion of the uranium is 
therefore unavoidably discarded alon^ with this precipitate. 
The uranium solution is made just acid with sulphuric acid, 
heated, and the carbon dioxide expelled by a brisk current 
of air. The uranium is then precipitated by the addition 
of ammonia. The ammonium uranato is thickened some- 
what in conical settling tanks and then further thickened 
to a pulp in a hydro-extractor. This pulp is dried and 
dohyaratod in large muffles. The dehydrated product u 
broken up and washed repeatedly with hot water. This 
treatment removes the bulk of the sodium salts, and a pro- 
duct is obtained which on drying contains about 76 per cent, 
of UgOij. An analysis of this, together with that of the 
iron precipitate, is given in Table 1 1. Prior to analysis the 
iron hydroxide was twice dissolved and re-precipitated 
with ammonia to free it fre m the larga amount of sodium 
salts present. The washed preeijitate was dried, ignited, 
and analysed. 

Table II. 

' Pniniiim ' Iron 

j pnxluct. precipitate. 

Insoluble imitter | t’> 0 — 

Titunium dhixMc — 811 

Forrir oxide OH 74-65 

I'ranoso- uranic oxide ' 7(V6 2*7 

Hare eartlis ' 1 57 7-36 

Ixjad oxide i 0-51 — 

Vaiiadie oxide — T2 

Ohromiiim oxUit- — 6-81 

StMliuni salts i 8-21 — 


{b) Recovery of the radium. 

The thickened insoluble residue or slirne from the settling 
tank is mixed with half its dry weight of strong sulphuric 
acid and allowed to stand for several days. It is then 
washed, first by decantation and then on a vacuum filter, 
till the washings give only a very slight precipitate with 
barium chloride. The acid treatment and washing reduces 
the hulk of the slime considerably, removing large amounts 
of acid earths and iron salts. The washed slime, in quan- 
tithxs of about 200 kilos. dr>' weight, is then bulled in large 
sk'ol boilers with an excess of a 20 per cent, solution of 
.sodium carbonate for two days, the solution being replaced 
once during the boiling. This treatment dissolves a largo 
amount of silica, and converts much of the lead, radium, and 
barium 8ul[)hates to carbonates. The slime is then washed 
♦ill the wash water gives no reaction for sulphates; thi 
takes two days for each lot of 200 kilos. The washed slime 
is then fed into a warm dilute solution of hydrochloric acid, 
agitated for a couple of hours, and allowed to settle all 
night. The clear solution is siphoned off and the lead, 
barium, and radinn) jinH;i[)itated as sulphates. After 
w'a.shing once by decantation, the slime is again treated 
as above doseribed. Tw'o treatments suttice to extract 
most of the radium, but the slime is reserved for a further 
treatment if necessary. The plant as at present arranged, 
can treat the slime from ten tons of concentrateenpor week. 
The wi'ckly yield of crude 8ul[)hatc is about 12 kilos. 

During the [last two years I have made a number of 
experiments, both in the laboratory and on the working 
scale, to see if the sulphates in the slime could be reduced 
by heating the material with carbonaceous substances, or 
else in a current of some reducing gas, but the results so 
far have not been encouraging. 

The crude suljihato is fused with carbonate of soda in 
large graphite pots, and the product digested with hot 
water. The insoluble residue after picking out most of the 
metallic lead is thoroughly washed, and heated with hydro- 
chloric acid. The solution is evaporated to dryness to 
dehydrate the silica,* the residue moistened with acid and 
digested with hot water and the silica filtered off. 

It was found that the method of converting the sulphates 
to carbonates by boiling with concentrated soda soluticn 
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WM iHogetlker too olow, and the fusion method has the 
^ ^nither adTantage of removing moot of the lead in the 
meli^ atate. Thk lead whieh is, of course, radio-aotive 
<Tahle IV.) is being stored for examination later. The 
hydroohlorio acid solution, containing the radium ai^ 
iMiium, together with large amounts of lead, iron, and i^id 
•earths, was formerly treated hy the ordinary analj^tioid 
metdiods for the removal of the impurities prior to procipi* 
stating the radium and barium as carbonates. Bulky 
precipitates, difficult tchaudle and wash were obtained ; 
this procedure has been abandoned, and a method due to 
Soddy* is now used with very satisfactory results. 

The chloride solution is saturated with hydrogen chloride 
*nd the barium and radium arc thrown down nearly free 
irom other dements. The crystalline precipitate is filtered 
•off, freed by suction from most of the adhering liquid and 
•dried. It is dissolved in water, the small amounts of lead, 
iron, etc., still remaining, removed, and the mixed carbon- 
Jites of barium and radium finally dissolved in hydrobromio 
acid for fractionation. About 1500 grams of dry chloride, 
which when freed from radio-active substances other than 
radium has an equilibrium activity of from 40 to 50, is 
obtained weekly. 

Table III. gives analysis of the slime, of the tailings or 
ooarse residues, and of the crude sulphate. The whole 
aeries of operations is summarised in the accompanying 
flow sheet. 



Table ITT. 




Crude 

sulphates. 

Slimes. 

Tailings. 

vSlUca 

.. , 10-82 ^ 

51-42 

1 22 

Titanium dioxide 

. . : 8-0 i 

42-40 

1 03-1 

F»rio oxide 

.. i 2-16 

4-21 

14-28 

Karo earths 



0-41 

Uranoso-uranic oxido 

’ ’ 1 



1 

lA»d sulpiiate 

! ! 1 fi9-24 1 

i-85 

trace 

Barium sulphate 

.. ; 12-50 

1 

0-28 

1 — 

Radium 

LkI'^ac^iun Pro( ess 




The oompositioa eFthe taUiage is of great intmt, the 
high percentage of titanium dioxide being noteworUgr. It 
is apparent that the initial fusion effects a seleotivedeoom- 
poaition of the ore complex, the uraniom mm«rak 
completely decomposed, and the tailings, which contain a 
large proportion of comparatively coarse grains, seem to 
consist largely of unaltered rutile. 

Reputed assa}^ of the tailings have failed to detect 
^preoiable amounts of uranium. As will be seen too, from 
Table IV., the amount of radium left in the tailings must 
be very small. 

The economic success of the process apparently depends 
on the fact that it is only necessary to decompose partly 
the ore mixture in the fusion furnace, and that therefore, 
comparatively small amounts of reagents are required. If 
it had been necessary to deoomiKtse the ore completely in 
order to extract the radium, treatment costs would I think, 
under local conditions, at least, have been prohibitive. As 
a matter of fact, about 60 per cent, of the oonoentrates 
consists of minerals almost free from radium and uranium, 
this being the proportion of the material fused sent to the 
dump each week. 

An approximately ten-fold concentration of the radium 
is therefore effected by the two simple operations of fusing 
the concentrates and dissolving the fused product under 
proper conditions. 

In Table IV. the relative activities per unit mass of the 
concentrates, tailings, and slimes are given. 


Table TV. 



Activity 
per unit 
mam. 

Uranium o.xide 

1-0 

Tailings 

0-007 

fJonoontratoH 

0-00 

Slimes 

0-25 

Crude sulphate 

11-0 


The radio-active load se^iarated out on smelting the 
sulphate has an activity approximately twice that of 
uranium oxide when three months old. 

The whole of the radium in the oonoentrates must dis- 
tribute itself between the tailings and the slimes. As the 
tailings amount to five times the weight of the slimes, it 
appears from the relative activities of the two jHoduots 
that 86 per cent, of the radium oonteuts of the ore is con- 
centrated in the slimes, 14 per cent, being rejected in the 
tailings. 

So far I have done nothing in the separation of the other 
radio-active bodies in the ore. 1 hope, however, to examine 
very shortly a portion of the radio-active lead now being 
stored, as its activity appears too high to bo wholly due 
to radium I) and its products. Rutherford* states that 
“radium D is separated with the large amount of lead 
usually present in radioactive minerals. In the course of 
time, radium D produces radium F (polonium) and the ray 
activity of the lead becomes about equal to that m 
uranium.” 

• As stated previously, the radio-lead separated on smelt- 
ing the crude sulphide was about twice this activity. It 
h possible that this is duo to small amounts of radium- 
barium sulphate included in the lead. The lead accumu- 
lated in the course of several years will ultimately form a 
convenient source for the workii^ up of polonium prepar- 
ations. As the amount of (ralonium in equilibrium with a 
minernl ooiitaining one gram of radium is only 6*19 milli- 
gram, the direct recovery of polonium from the working 
solution is obviously out of the question. 

It should be possible, on the other band, to work up fsixly 
active ionium preparations from the rare earths without 
much difficulty. 

While the chief technical problems in connection with 
this ore may be regarded as solved, much work of a 
aoientific character remains to be done, and 1 hope to oon- 
tinue investigations on the three following lines 


* F. Soddy, Chembtry of Radio Elements, p. 45. 


• E. Rutherford, The Badlo-aotlve Substaaoei,” p. 511. 
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1. To make a complete spectrographic examination of 
the ore and the TariouH pi^ucte eoparatod out during 
treatment. 

2. To investigate the radio-active properties of these 
products. 

3. To work up some kilos, of the rare earths in order to 
examine them in detail. 

In conclusion I desire to thank Professor Pollock for his 
kindness in testing various radium i>rei)arations from time | 
to time, and for the friendly interest ho has taken in the j 
work throughout. j 

DisrrssioN. ' 

In reply to questions by the chairman, the author stated ' 
that in the examination of radio-active bodies the gold ' 
leaf o]cetroH<!ope was 1,000 times as Hcnsitivo as the Hj>ectro- ■ 
scope. With regard to losses in extraction of iho ore, 
about 13 per cent, of the radium was at present lost in the 
slimes, in a<idition to other losses. Jlo hoped soon to 
diminish this, and to obtain 85 per cent, of the total radi im 
contained ixi the ore. 


Meding hdd at Stfdiuy on Walursduy, lOM iHctnilur^ 1013. 
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NOTES UN AUSTRALIAN PINE HARKS. 

HV F. A. ( OOMBS AND A. II. I)KTTM\NN. 

In a recent publication (‘iititlcd “A Rew'arch of the 
Pines of Australia,” by K. T. Raker and H. G. Smith, 
attention is drawn to the t^innin vahu's the barks of the 
various HjMJcies of CallilrU (see this .1 , 1011, 1353, 1358). 

Samples of bark were supplied by Alessrs. Jbiker and 
Smith to the Tarming Department c»f tin* Sydney Tiadinieal 
College. These havis been t<‘st<(l quantitatively and , 
qualitativ(‘ly, and while there is still a eoiisiderable amount j 
of work to be, carried out in this <lirection, we wish to ' 
make known results which will jirobably enable inten'sted 
iKifsons to estimate approximately the true value of these 
barks as a tanning agent. 

Wo have only dealt with two sfieeies, CalUtris cakarata 
and CallitruH glauca, as being worthy of commercial con- 
sideration at the present date. The (Jatlitris harks apjiear 
to bo like the liemlork hark of America, the ross being 
rough with deep lissures and carrying varying proportions 
of red tannins. 'Phe tannin values of Vallilris calcarata 
arc higher than hemlock or any of the conifer barks, which 
supports the theory that during the long prt»ces8es of 
evolution the dry Australian climate has Iwen a big factor 
in the growth of harks which contain such liberal supplies 
of tannin, uncqualh'd in an^ part of the world. The 
Australian forests differ considerably from the forests of 
Now Zealand. The former are dry with very little under- 
growth and the bark of tho trees is clean and practically 
tree from lichens, etc., but the soil of tho latter is always 
damp, the undergrowth is very thick, tho sun cannot 
penetrate through tho branches overhfjod, and the barks 
of large numbers of the living trees are coveitnl with moss, 
ferns, and lichens, which will probably affect adversely the 
tannin values of barks that contain tannin in the ross^ 
such os the black birch (South Island, New Zealand, 16 j)er 
cent, tannin). Samples of bark from these birch treses, 
roooivod at the Sydney Technical College, show that the 
bark decays in patches on tho living tree, a result pro- 
bably brought about indirectly by tho excessive moisture, 
whion is not so pronounced in the Austndian forests. 
The oommeroial side of tho CalUtris barks has not been 
thoroughly investigated. Our results show that these 
barks nave not tho same high tannin values as the best 
Australian wattles, but yield tannin values which com- 
pare favourably with the average woods and barks used 
lor tho manufacture of extracts. Tho Australian tanner 
hM been veiy fortunate in having large local supxdi^ of 
wattle bark {Acucia pycnaidha and decvirsiw) which 
range in tannin values from 30 to 38 per cent, in com- 
meoroial samples, and naturally any new tanning material 
il oompared with these two species of Acacia, < 


Wo obtained an average tannin value of 20*87 per cent* 
for CaUUHs calcarata and 12-33 per cent, for CaUiirU^ 
glauca. Such results compared with the above-mentioEed 
wattles arc not likely to tempt the tanner to use pine bark 
I for its tannin values. The Australian tanners obtain the 
1 majority of the tannin required, by leaching bark; the 
I leaching plant is connected with the tannery, and by 
using the local wattle barks tannin is obtained in solution 
at a cheajH*r rate than from imported extracts of eqnal 
quality, and as the costs of stripping, freight, and leaching, 
are all invorst*ly proportional to the tannin value, we believe 
that VaUUris glaum could never be successfully exploited 
as a bark for the tanners to leach. The bark of CaUUris 
calmrata might find a ready sale if commercial samplca 
return the same tannin values as tho samples wo have 
analysed. Tho average of a number of small samples of 
bark from trees of various sizea, returns a tannin value 
varying with the jiracticaU cx|M‘ricnce of the collector, 
usually higher than tannin values obtained from com- 
merci^ samjiles. 

A great change has been brought about in the tanning 
industry during tho last twenty years by the introduction 
of Hemi-liqiiid and solid tannin extracts. The large? 
tanning centres of Euro|)o and the United States depend 
on supplies from abroad. 3’he demand is so strong that 
barks and woods containing small percentages of tannin 
arc usxhI in the form of extracts. 

Australian CalUtris barks have a tannin value which 
brings them witliin the splu-re of those substancos which 
are suitablto for manufacturing tannin extracts. Belonging 
to the catechol group, they can be comjiared with North 
American hemlock bark "(8 to 10 per cent, tannin), South 
American quebracho wood (20 iwr cent, tannin), and man- 
grove bark (30 to tl8 ihu- cent, tannin). Both CaUitris 
cakaraUi and glauca give a tleop red colour to tho leather 
and are therefore not so scrvieoablo as wattle bark for 
those kjathcT maniifae.turers who jiroiluco dyed Icnthcra 
or basils, and this fault is shared by the three above- 
mentioned tannin materials, but wlicn these red leather 
))ro<Iu<Mng materials are blended with other tannin 
materials good results, varying with the skill of the tanner,, 
can be oblaincHl on all elasst-s of leather, A primary 
tanning experiment was carried out with these barks. 
Liquors containing 3/5 pine bark tannin and 2/5 oak- 
wood extract were used to tan several sections of hide,, 
and tho resulting 00 per cent, of leather compared with 
otluT results obtained from leather tanned under similar 
conditions with wattle instead of ]>ine bark, shows that 
I these harks do not- prevent the production of good weight 
; returns ami a solid leather. 

] The future* of t he pine barks will defiend on the successful 
manufaetiiro of an extract, and we hope to carry out 
further exj)eritnent8 when the extract can bo obtained in» 
sufficient quantities. 

The fact-«)r8 which brought about the manufacture of 
“ hemlock extract ” and a big demand for tho bark in the 
UnitocI States, will throw light on the possibilities of 
exploiting Australian pine bark. Tho U.S.A. hod the 
I hides to tan, and the same can be said of Australia. The 
j former had to depend on hemlock or imported tannin 
I materials ; the lat-t(*r have always had large supplies of 
I wattle bark, and thereforii there has not been the samo 
j incentive to seareh f<»r fresh tannin materials and to- 
exfdoit the inferior pine bark. But at tho present time^ 
Australia is importing largo quantities of wattle bark 
from South Africa, which means a shortage of local supplieai 
—a factor which shows tho necessity of a more complete 
investigation of the practical value of those pine barl^ 

In America there wore vast tracts of land covered with 
hemlock trees, and Messrs. Baker and Smith are quito 
confident that Australia also has larp amounts of pine^ 
trees whose bark has a high tannin value, and if invostiga^ 
tions show that sufficient bark can be obtained, tha 
suoc^ful manufacture of extract will depend on the^ 
quality and the cost of production. 

The United States and Canada are in a better positiont 
than Australia to ooUoot tho maximum value from their 
respective forests. Tho two former countries owe their 
groat advancement and tho wealth obtained from natural 
resources largely to private enterprise, but in Australia 
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privtte enierj^ise diffen from same in N<nih America 
beoaufc H doea not include the rij^t to build and control 
radwaya. The pioneers in America go out in large numbers 
to t^ up land, and private enterprise soon follows with 
a railway, and in some cases the railway goes before the 
fanner a^ squatter, enabling land owners to combine 
if neoeasary and deal with such items as bark, timber, etc., 
which would bring in money when the land is being pre- 
pared for cultivation, or railways can be laid through 
forest land to deal with timber, etc., and after the land is 
cleared the settlers will follow and replace the sawmills, 
etc., with cultivated land. In Australia and New Zealand 
the land has been taken up by scattered units who arc too 
far apart to organise and unite their labour in an effort 
to convert the forests into money, which is only possible 
when the timber can be sent by rail or river to the various 
markets. These isolated settlers, who cannot place the 
products of the forests on the market within a reasonable 
time, are forced to burn the growing trees to enable them 
to cultivate the land, and these tires have brought about 
great lomes to Australia of timber and bark. The utilisa- 
tion of timber and its by-products depending almost entirely 
on private enterprise, which, under certain circumstanoes, 
is powerless without a railway, it would appear that State 
ownership of railways places some industries at a dis- 
advantage. The railways am one of the most important 
factors in developing a young country, and it is quite 
possible that Australia would benefit considerably if, 
instead of prohibiting private individuals from controlling 
railways, the State were to lay down a system which 
would prevent the evils of monopolies, etc., and confaining 
a clause allowing the State to msurne and control after 
certain periods. 

America appears to have been in a better position to 
treat hemlock than Atistralia is to treat the pino 
barks, but at the present time the supplies of tannin 
materials are decreasing, and if an extract of good quality 
IS manufactured from the local pino bark we have no doubt 
that a ready sale will bo found for it. 

Baker and Smith, in “ The Pines of Australia,” point 
out that there are considerable bells of rocky mountainous 
land Bupf)orting the growth of thestJ trees, which would 
not be suitable for cultivation but which with care would 
give continual supplies of timber, sandarac, and bark. 

Briefly the position may be surnm(Kl up as follows : — 
The Buppbes of bark aro apparently large ; the tannin 
value is quite sufficient for the successful manufacture of 
extract, and the quality of the tannin is not inferior to 
that obtained from hemlock, quebracho and mangrove, 
but a commercial investigation is required to deal with 
the quantity available and cost of carriage to certain 
contres near a railway, and a more complete analysis of 
commercial samplers, the ]att<*r to be taken freun not less 
than 600 tons of bark. If this amount of bark were 
stripped, as suggested in a recent paper from this Depart- 
ment on ” Australian Mangrove Bark ” {Leather World, 
December, 1912), factors would be obtained which would 
go a lone way ri»ward8 solving the comnuTcial value of 
Callitrift harks. 

_ The tannins from these pine barks orti decidedly red, A 
simple method of decolourising their extracts would 
improve the value considerably, but research workers in 
this dirrotion should keep in view the action of the 
decolourising agents on the process of tanning, Dumesny, ' 
111 hu book on ” Wood Products,” places the problem of 
decolourisation in a very clear light. (He writes ; “ the 
doool^risation of the future does not lie in the use of 
chemical products, nor in more or less complicated pro- 
oesBM ; tanmng is an industry for too complex to stand 
it. It requires and will require before and above all, 
pure extracts of a well determined nature, with a bi^ per- 
cenUge of tannin soluble in cold water, and finally of as 
constant and uniform a composition as possible.”) There 
can be no objection to the use of albuminous substanoes 
to remove suspensoids and the oateohol tannins or reds, 
™<^i^vo^almost retched the sta^ of suspended matter ; 

sulphites 

extracts, 
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QwdiMive reactione^ 

The qualitative reactions of the taimins In CaUiirU 
barks were tested by the methods and reagents used hr 
Stiasny and Wilkinson (see this J., 1011, 1172). The 
tannins in the barks of C. cakarata and C. gfouca belcmg 
distinctly to the catechol group. Both species give a 
complete precipitate with the formaldehyde test, and no 
immediate precipitate with the ammonium sulphide test, 
but slight traces after standing overnight. With CalUtris 
calcamta the illtmte from the acetic acid and lead acetate 
test, on the addition of iron alum, gives a slate blue pre- 
cipitate by reflected light, and with C. glauca a groerwh- 
brown. The other tests gave the following results in the 
case of both varieties ifromtwe, precipitate^. Normal or 
basic lead aceteUe filtrate and caustic sodal colourless. 
Copper sulphate and ammonia, no. ppt. Tartar meftc and 
ammonium aciiate, clear. The qualitative reactions of 
the tannins of Callitris barks do not give abnormal results 
when compared with other well-known pino barks. The 
fermentable sugars, noted by the amount of acid in the 
liquors, are slightly higher in Callitris barks than in wattle 
barks, but the acidity value, as far as our experiments 
have gone, is not nearly as high as in some European 
pino barks. 

The deal shaving test gave a pink colour with C. cal’ 
carala and slight pink with C. glauca. Iron alum tests 
gave brownish-green and green, respectively. 

1’he following table will show the tannin values of 11 
samples of C. cakarata and 6 samples of C, glauca : — 


Callitris Cakarata. 





Non- 





1 Tuniiin. 

tannins. 

Insolubles. 

Water. 

No. 


i per cent. 

per cent. 

per cent. 

per cent. 

1 

1 21-72 

7-24 

58-54 

12-5 

„ 

2 

23-60 

5-09 

57-01 

12-5 


:t 

22 90 

5-08 

58-62 

12-5 


4 

20-37 

6-00 

01-04 

12-5 

„ 

r> 

21-6r> 

6-06 

58-80 

12-5 


n 

' 16-68 

6-80 

64-02 

12-6 

j* 

7 

18 20 

0-07 

62-24 

12-6 

„ 

H 

; 15-24 

6-77 

65-40 

12-5 


» 

1 18-42 

7-32 

61-76 

12-5 


10 

‘ 2.3 3.3 

5-66 

D8-51 

12-5 


11 

j 27-28 

7-18 

53-04 

125 

Average 

20-87 

6-63 

60-00 

125 


Callitris Olauca. 



^ Tannin. 

Non- 

tannins. 

Insolubles. 

Water. 

Xo. 1.. 

1 per cent. 

1 15-30 

per cent, 
6-76 

per cent. 
66-44 

per cent. 
12-5 

„ 2. . 

11-03 

6-30 

70-17 

12-5 

» 3.. 

14-63 

7-02 

65-85 

12-6 

M 4.. 

9-02 

4-00 

7358 

12-5 

., 6. . 

1 10-99 

665 

69-96 

12-5 

.. 6.. 

• 

j 13-00 

5-03 

69-47 

12-5 

Average 

1 1233 

5-03 

69-24 

12-5 



1 Ethyl 
{ acetate 
j extract. 

Alcohol 

precipita- 

tion 

figures. 

i QaUlo 
j add value 
of 1 grin, 
of tannin. 

Eatk) of 
tannins to 
non- 
tannins, 

CaUitrii Cakarata 
No. 1 

„ No. 2 1 

' per cent, 

7- 8 

8- 98 

NU 

10 

II 

2-»--4-8 

CallUr.8 GUtuea 

No. 1 

H »o. 2 j 

1 

0-96 1 

10-6 

a-54 

8-61 

1 

0-678 > 
0-698 ] 

1-7— 2-8 


Amyl acetate was used for ethyl acetate figure. 
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Discubsiok. 

Mr* H. Ga Smith said that the production of wattle bark 
in AuatraUa wa« now unremunerativc, the supply being 
drawn from Natal, but the cultivation of white pine 
would bo very profitable, l^arge an^s, uaoleas for agri- 
culture, were covered with white pine acrub, which could 
bo cut down and quickly grown again. The 6Ui»ply was 
unlimited, and the bark was eaHily Htrij){HHl. 


THE ACTION OF CONC^ENTRATED SULPHURIC^ 
ACID ON IRON. 

»Y CHARLES E. FAWSITT AND CHARLES W. R. I’OWELL. 

Ill comnuTco it is (iustoinarv to carry concentrated 
sulphuric acid in iron drums and to store it in iron tanks. 

It appears to be gmierally supposed that the acid hiM no 
action on iron in the cold. A certain amount of action 
does go on, however, and the following investigation was 
undertaken to determine its nature and extent. 

In several reM|Mscts ir<m apiK'ars to stand out from othi'r 
metals as |)eeuhar. For one thing it is remlenal passive 
very easily ; and again, its behaviour in the matter of 
rusting and of corrosion gemTully is erratic. 

Peculiarities noticed in regard to its passivity and 
■corrosion are in man} cases connect(‘d with the surface 
condition of tho metal, and us a result of the present in- 
vestigation it appears that e(‘ii.ain irn'gularitios observetl 
w'ith respect to the action of sulphuric acul may be 
<lue to special conditions of tlu‘ surface of the metal. 
The Laboratory Kx])eriments (Part 1.) in this paper were 
|K*rformed by (■. W. R Powell (Science Research Scholar 
of the University of Sydm’y), while ('. K. Fawsitt is 
resjKHisiblo for tho exiMTirnents coiuluet<'(l with a drum of 
acid (Part IL). 

Part I. — Laharatory E.rperimenfs. 

The effect of temperature, quality of acid, and quality 
of iron, on the products and rate of reaction were inve.sti- 
gated. Tho temjicratures varied from 25'^ to 200' C. 

The exjierimcnts were conducted mainly with suljdiurio 
acid “ Pure for analysis ” vdiich contained 97*0 per cent, 
of sulphuric acid by anal}'sia. Unh'ss otherwise exiiressly 
stated, this is the acid used as “ eonoentrated sulphuric 
acid.” No attempt was made to obtain the acid quite 
free from water, os it was llumght that more particular 
interest attaclusl to exjxTiments with commercial acid. 
Experiments were also carried out with (‘omrnercial acid 
(94'6 iier cent, by density) uml with the ordinary acid 
lUluted with water. The most dilute pun* acid ustsl (;on- 
tained 94-0 percent, of H 2 S ()4 (estimated from the density). 
The quality of the iron us<‘d also uttects the reaction. 
In this work the following kinds of iron were cmploied. 

A. Steel platci which gave the following analysis ; 
carbon O-Ilo (per cent.), manganese O-Ol, phosphorus 
silicon 0*01, sulphur 0-01. 

R. Steel cut from a sulphuric acid drum. This, as well 
as steels A and C, was kindly analysetl for us by Messrs. 
Eastaugh and Burrows, of the l^nivei-sity of Hydiiey, and j 
came out as follows : carbon 0'045 per cent., manganese 
<)'37r> per cent, phosphorus 0 004 per cent., sulphur 0 ^)lff 
l>er cent., silicon 0‘(H)7 wr cent., nickel 0‘40 jicr cent. 

C. Steel wire analysed as follows : carbon 0*61 jM'r cent., 
manganese 0-48 jKjr cent., ]»hosphorus 0-040 jicr cent., sili- 
con 0*083 j>or cent., sulphur 0-058 jier cent. 

D. Wrought iron. 

E. British pig iron, No. 1 Foundry (soft, gray). 

F. White cast iron (British). 

G. Cost iron from Lithgow, N.R.W. Cast in sand. 
Analysis kindly supplied to us b}' Mr. B. Smart, os follows ; 
Carbon, graphite, 3*16 per cient. ; carl>on, oumbinetl, 
0-57 per cent. ; silioon, 3-27 per cent. ; sulphur, 0-019 
j)er cent. ; phosphorus, 0-792 jkt cent. ; manganese, 1-51 
per cent. 

H. Oast iron from Lithgow, N.8.W'. (per Mr. B. Smart). 
Oast in chill. Analysis : carbon, graphite, 2-88 per cent. ; 
ca bon, combined, 0*53 per cent. ; silicon. 3-46 [yev cent. ; 
snlphnr, 0*024 per cent. ; phosphonis, 0*789 i^er cent. ; 
manganese, 1*52 per cent. 


I. Iron powder obtained by reduction of ferric oxido 
with hydrogen. 

Nature of the action of sulphuric acid on iron. 

When iron or steel is plunged into concentrated sulphuric 
acid there is an initial evolution of gas which usually falls 
off rapidly. 

It lasts at most a few minutes and is probably due to the 
special condition of the surface of the iron. Tho gas 
given off is mostly hydrogen. There are doubtless usuiJly 
traces of hydrocarbons present, but no sulphur dioxide 
could be detftoU'd in tho gas. Jt is highly probable that 
tho first evolution of gas is duo to there being a small 
quantity of moisture on the surface of tho iron as it comes 
from its condition of exposure to the atmosphere. After 
some time has elapsed a more or less steady current of gas 
is in most cases evolved from the iron. It is this action 
that we have more cjlosely investigated. 

It has already been ])ointed out by one of us (Powell, 
Proc. Roy. Roc. N.R.W., 1913, 47, 59) that cold concen- 
trated sulphuric a<‘id acts slowly on iron to produce ferrous 
sulphate and hydrogen. Therti is also a vci-y small pro- 
portion, 1-3 per cent., of sulphur dioxide in tho gas 
produced. The effect of temperature, acid, and metal on 
the reaction is next given. 

Effect of temperature on the products. 

As the tem|H‘raturo is increased the percentage of 
hydrogen dcoreases and that of the sulphur dioxide 
increases until at some ])articular temperature the gas 
evolved consists entirely of sulphur dioxide. This 
tcm)M*rutuio was not the same for all the samples of 
iron worked on, and in some cases it was found that 
even if some hydrogen was being ovolvt*d at a jiarticular 
high temi»eratiire, then after a few hours at that tempera- 
ture the evolution of hydrogen had ceased and sulphur 
dioxide alone was being evolved. 

(Vrtain st'coridary reactions also seem to take place at 
high ti'injieraturos ; suljdmrctted hydrogen was detected 
by means of its reaction with lead acetate, although in 
most cases the gas reacted with tht! sulphur dioxide forming 
sulphur and water, before a test could be obtained : when 
the presence of sulphur’ in the reaction flask indicated that 
this was going on the surface of the mercury in the side 
i tube leading to the measuring cylinder was invariably 
blackened owing, no doubt, to the formation of mercury 
sulphide. 

In some casi's (iron }>owdor) sulphuretted hydrogen 
was evolvoil at 30 ’ (\ in sutticiont quantity to l>o detected 
by the smell. 

With Bte(‘l wire ((') and concentrated suljihuric acid tho 
f(>llowing results were obtained : — 


Table f. 


TomiM*roture. * 

Time from start of 
exjierlmont till taking 
of sample. 

! 

Ha 

SOj 

2.'>’C. 

8 days 

96-8 

3-2 

SO’C. 

18 days 

V)8-0 

2-0 

‘Jir ('. 

54 days 

; 9.5 1 

4-9 

35’ 

3 days 

1 92*5 

7-5 

35** C. 

6 days 

! 92*0 

8-0 

35’ V. 

8 days 

93-2 

6-8 

](K>’C. 

i hour 

55-2 

44-8 

160’ C. 

2 horns 

54-5 

45-5 

160 ’ C. 

4 liours 

57-8 

42-2 

160’ t'. 

7 hours 

' 01-0 

89-0 

160H!. 

16 hours 

, 17-9 

829 

160' C. 

30 hours 

8-4 

919 

180*0. 1 

1 hour 


1009 

200’ 0. 

1 hour 

— 

1009 


Effect of composition of metal on the neUure of the reaction. 

The composition of tho iron or steel employed consider- 
ably affects the analysis of gases evolved. Iiithgow pig 
iron cast in chill (H) yielded gas containing 92 per cent, 
of sulphur dioxide immediately on heating to 159® 0., 
whereas the steel wire of previous experimento required to 
be heated to 160° C. for 30 hours beiore the percentage of 
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•olphnr dioxide was reached. The following table illus- 
trates the nature of the reaction at 160* C. and 106® C. 


Table II. 


Temperature. 

Time. 

“ 

SOg 

150“ C. 

4 hours 

7-7 

02-3 

160 “ c. 

0 „ 

3*0 

961 

105“ C. 

1 M 


100-0 

165“ C. 

8 „ 


100 0 


In this case at 165° C. the amount of h3''drogon present, if 
any, had become too small to be detects! by the ordinary 
methods of analysis. Nickel stool (B) yielded immediately 
on heating to 150° C. a mixture of gases containing 98 per 
cent, sulphur dioxide and 2 i^r cent, of h.ydrogen. 

English No. 1. foundry* iron behaved as follows : — 


Table 111. 


Temperature. 

j Time in liourB. 

Ho 

1 bOf 

100 

r, 

3r>-o 1 

O.'i-O 

150 1 

3 1 



100-U 

165 1 

1 

3 

“ : 

100-0 


The action of English white cast iron was very different, 
the percentagti of sulphur dioxide being lOOJat 100° C. 


Table IV. 


Temperature. 

Time. 

i 112 1 

SOs 

30 1 

12 days 

1 35-0 

0.5-0 

50 

2i liours 

1-0 

99-0 

100 1 

1 hour 

i — ! 

100-0 

^teel of oum].K)8ition (A) gave the following results ; — 

Table V. 

Temperature. | 

Time. 

1 H, 1 

i 1 

SOa 

30 i 

14 days 

97 -(i I 

,3 0 

30 

50 , 


5-3 


This is very similar to what was obtained with the steel 
wire already experimented on. 

JnjluniTP of the arid on the action. 

In the following table are shown the results obtained 
aft-er a week's rim by the use of the ordinar}’ “ pure ” acid 
(97*5 per cent.) and with this diluted with water to 94*6 
|»er cent., and with commercial acid which contained 
94-G per cent. H^S 04 . 

Table VI. 


Acid. 

Teiiiiierature. 

Iron used. i 

Ka 

SOa 

per cent 


- ' 



97-5 

30° 0. 

Steel M'ire | 

90 -.5 

3.5 

94-0 

30“ C. 

^ i 

90-2 ’ 

I 3-8 

94-6 ! 

(oommercial) 

26° 0. 

98-8 

! 


The results of these exi>erimonts show that the products 
obtained from the dilute acid do not differ greatly from 
those with the most concentrated acid (97*5 })er cent.). 

Further, the impurities present in the “commercial” 
acid used wore evidently of such a nature as not to (^stnrb 
the reaction gieatly. 

Experiments on the rate of reucfi’on. 

E^act measurements on the rate of reaction between a 
metal surface and an acid are diffioult to carry out, as the 
extent of the surface of the metaland its condition vary in 
spite of all preoautions. 


Most of the experiments in this paper have been repeated 
two» and in some oases, three or f^ times : the reeulta of 
these several experiments agreed fairly well 

Any general oonolnsioni arrived at here in regard to 
temperature effect, effect of metal composition, aim effect 
of acid are considered to be valid, inasmuch as other 
factors were kept constant while the one was varied, 
and because the results obtained could be repeated with 
ve^ similar results. 

The ex|)erimonts were conducted in round bottom Jena 
distilling flasks. After introducing the iron and sulphuric 
acid the nock was sealed with a paraffined rubber stopper 
and the side tube led to a measuring cylinder inverted in a 
mercury trough. In some eases after flUing the flask, the 
neck was fus^ and drawn out, thus avoiding the use of 
anything but glass in the apparatus. The volume of gas 
evolved was taken as a measure of the rate of the reaction. 
The volume was corrected for temperature and pressure, 
all volumes being calculated to 0° C. and 760 mm. 

Experiment with steel (C). 

Stool wire (19-4 grms.) having a surface of 143 square cms. 
and freshly polished with emery cloth, was immersed in 60 
C.C. of concentrated sulphuric acid and placed in a thermostat 
maintained at a tomjierature of 30° C. (3'ablo VII.). After 
23 days the temperature was allowed to fall to room 
temiieraturo for 10 days (generally about 26° C.). The 
rato of reaction after the first day at 26° 0. had fallen 
from 0T4 c.c. per hour to 0‘06 c.c. per hour. It then 
continued to fall until on the 10th day it had ceased 
I altogether. On again raising the tem^wrature to 30° C. 
the rate rose to a value slightly higher than its former value 
at 30° C. On again lowering the temperature to 25° C. the 
rate gradualh'^ decreased. 


Table VII. 


Time In days. 

Temperature “f. 

c.c. evolved per hour. 


30 

p. so. decimetre. 

6 

006 

H 

80 

0-08 

]0 

30 

008 

14 

30 

O-OK 

10 

30 

0-10 

20 

30 

0-09 

21 

SO 

0-10 

22 

80 

0-10 

23 

30 

0-09 

24 

25 

0-03 

27 

2.5 

0-0.3 

29 

25 I 

002 

# 31 

2.5 

0-01 

34 

25 

0-00 

3.'» 

30 i 

014 

37 

30 

012 

on 

39 

30 

41 

30 

0-13 

42 

30 

013 

43 

25 

0-06 

49 

25 

0-06 

.51 

2.5 

0-06 

52 

25 

0-05 

53 

2.5 

0-03 

.57 

‘*.5 

0-02 

59 

2.5 

0-05 

00 

25 

0-02 

• 04 

25 

0-02 

72 

25 

om 


It w as found that as the result of four experiments, the 
average rate of gas evolution at 30° C. from 20 grms. of 
steel wire during the first twenty days was 0*12 c.c. per 
hour. For each square decimetre of surface the rate was 
0'08 c.c. per hour. 

Variation of rate of reacHon with iron used. 

With steel (A) the rate remained constant for 10 weeks at 
30° 0. at 0*05 c.c. per hour per square decimetre. With 
steel ( B) the average rate for twenty days was the same as 
for steel (A), but the action began more slowly. With 
oast iron (G) (Lithgow) an entirely different result was 
obtained. Thk sample of oast iron proved resistant to the 
action of sulphuric acid at 30® C. Alter four weeks at this 
temperature no gas had been evolved and even when the 
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temperature was raised to 100^ C. the iron still remaioed 
‘ ‘ paseiye.'* After remoyal from the acid the iron present^ 
a veiy different appearance to that of the stools used in 
l)reviou8 experiments. All the steels became coated with 
white anhydrous ferrous sulphates which sometimes 
clung to the metal and somotimcjs fell to the bottom of the 
flask. In this cast*, however, the iron had a dull dark grey 
surface, which looked black while still immersed in the 
acid. This was probably <luo to u film of fi'rrous sulphide, 
the formation of which would also account for the darkening 
of the acid. (cf. Dittc. An. Ph. Ch., 1890, 19, 08.) 

Sample, E. {British foundry trow).— This iron gave off 
no gas at 30^' and indet'd liberated no gas oven after 
remaining at 50"' ('. for seven days. 

Sample F. White cast iron (/fW/i>/»).— The iron was too 
hard to cut into pieces without altering the temper. [ 
Turnings hail therefore to be taken, and were used of such a ■ 
size that they were retained bv a mesh of 24 to one inch i 
and passed through a mesh of JO to one inch. .*17 grms. | 
were immerstjd in 120 c.c. of sulphuric acid. Gas was | 
< volved in this cose at a rate comparable with the rates 
found for steels, when equal surfaces are considered. 

Sample D . — Wrought iron was c\it into j»ieccs having 
a surface area of OPS square cms. ; 30 grms. were immersed 
in 120 c.o. of sulphuric acid. During the first seven days 
at SO'' (^. about 1-5 c.c, of gas were evolved, but after 
that no gas was evolved up to twenty -five days when the 
temperature was raiscnl to 50'' ( \ 

The results of the various samples of iron arc shown in 
the following table (Table VJIl.). 


Table VITI. i 

Avfrage rate of gas evolution during the first twenty days at I 
30*' r. (Hfp^’.). ; 


Iron 

Wekd»t of 

- 

Surface of 

Quantity of 

r,e. iicr hour 

used . 

iion. 

iron. 

acid. 

• 

IM?r sq. drill. 


grins. 

8 < 1 . em. 

i 

ee. I 

00'» 

A. 

d7 

00 

120 

H. 

4<i 

00 

120 

0 (r> 

(\ 

20 

343 

00 

008 

T>. 

30 1 

02 

120 

0 OOj 

K. 

.37 

07 

120 

0 

F. 

37 

170 

120 t 

0-035 

<L 

37 1 

1 OH ; 

130 : 

0 

Jl. 

1 

07 

120 

i 

0 


The results for iron powder arc given separately, as 
this is hardly comparable with the other more compact 
forms of iron. 

I. Iron powder . — Obtained by reducing pure ferric oxide. 
On mixing 20 grms. of the {mw'der with 50 e.c. of sulphuric 
acid a very vigorous action ensvicd. Hydrogen, sul- 
phureittd hydrogen and sulphur dioxide were libera^d 
with the evolution of much heat. This violent action 
gradually cast‘d off, but even after ten days was still very 
much greater than with other samples. On first mixing, 
the rate of evolution wtis very high, but was not measured 
exactly. This settled down in half an hour to about the rate 
shown in Table IX. 

Table IX. 


Time. 

Temperature. 

1 lute. 

4 days 

30^ ('. 

0-5 

5 t, 

30‘' 

0-05 

6 ,, 

30^ (’. 

2'78 

8 ,, 

30^ ('. 

, 2-15 

11 

30" C. 

1 1-40 


Effect of temperature on rate. 

While the rat© of gas evolution at 26'’, 30'', and SS® 0. 
was found for each temperature to be fairly constant, this 
cannot be said for temperatures above 35® C. Above this 
temperature the rate may vary considerably according to 
the time that the experiments have been in progress. In 
comparing the results of one temperature with another it 
was oensiderod desirable to use the maximum rates 
observed. Different results are also obtained wken fresh 


iron and acid are used for each temMrature from those 
with the same materials heated to the nigher tomMratures. 

In Table X the “ Time ” given in the seoona column 
is the time that has elapsed since the iron has been in contact 
with the acid at the particular temperature. 


Table X. 


Iron 

Time 

Temperature 

Rate in r.c. 

Temperature 

ised. 

(days). 

per hour iicr 

coefl. for 



sq. dcm. 

10^ C. 

IL 

3.'> 

30 

0-08 



B. 

6 

50 

0 07 


B. 

1 

100 

0 


B. 

1 

l.M> 

28 

— 

*C. 

43 

30 

0 08 

— 


8 

35 

0 20 

9-6 


13 

40 

' 0-71 

6-0 


1 

.5.5 

2-6 

2-.5 


1 

100 

7-7 

1-3 

1C. 

1 

100 

2-0 

— 

0-2 

150 

50 

2-0 


O-.'i 

100 

220 

3-0 


01 

180 

1916 

2-0 

B. 

20 

.30 

0 

— 


7 

.50 

0 

— 


1 

100 

2-4 

, — 


o-.'i 

1.50 

1.52 

2-3 


0-5 

10.5 

270 

1-5 

F. 

20 

30 

0-04 

— 


1 

50 

1-0 

3-3 


0-.5 

100 

1.5.5 

2-0 


()-.5 

1.50 

5805 

2-1 

H. 

80 

30 





13 

3.5 




0 

40 

— 

.... 


t» 

50 

0-04 

__ 


1 1 

100 

1-40 

2-0 


1 

1.50 

12-7 

1-0 


1 

105 

128 

4-0 


I 


* Same Toactiug Hubstances hoated first at SO** and temperature 
theu raised. 

t Fresh iron and acid used for high tempcraturcB. 


With the exception of B (nicKel Btcel), which gave off no 
gaM at 100° (\ for one day. all the. 8]M‘ciinens showed in* 
creased rate of gas evolution with uao of temperature. 
This rise of temperature did not cause a steady rise in 
the veUicity; the lempcraluro coefiici(uit for inorease of 
velocity |K^r 10° C. usually fell as the t<uupcrature was 
raised. The average value, however, as eaUnilatod from 
these niinibera is 3-J, wdiieh is very similar to the usual 
value obtained for temperature on reaction velocities. 

Effect of concentration on rate. 

The dilution of the acid was not carried very far, the 
most diluUi acid used having a content of 94’6 per cent, 
sulphuric acid. 

The results of experiments are shown in the following 
table (Table XI.) 

Table XI. 


Used 20 grms. of steel (C) having a surface of 143 sq. cm. 
T(*nii>erature 30" C. 



Time from first ; 

Kate in c.c. per hour 

Acid used. 

04 intact in days. ' 

per sq. dcm. 






per cent. 



07-5 

6 j 

0-07 

by analysis 


0-08 

07-5 

12 1 

by analysis 


0-03 

96-0 

2 

by density 


0-16 

3 



0-S7 


10 

0-87 

04-0 ! 

1 

1-0 

by density 


1-5 

8 


12 

2-37 


The effect of diluting the aoid increased the rate oon> 
sidorably, and this effect became more pronounced after 
the first few days had e!ap8ed. 
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0 / impurities on rote 0 / reaeUon, 

The effect of rust was found to be such that when the 
ateel was already rusted at the time of introduction to 
the acid the rate was increased considerably for the first 
two or three days at 30*' and then fell to its normal value. 

Effect of shaking. 

In certain of these exp<?nnents which had been evolving 
gas for some time, the reaction gradually fell away and in 
some oases ceased altogether. This was particularly so 
when the temperature was high. An ox^Jeriment carried 
out at 40^ C. will serve as an example. 


Time. j 

Kate. 

1 

1 j 

1*00 

7 

0*90 


0*80 

9 1 

1 

0*07 


The reaction began at the rate of 1 *00 c.c. of gas per hour 
and fell away until on the ninth day 0*07 c.c. jier hour were 
being evolved. The fiask was shaken and then allowed to 
remain undisturbed and in a few hours the rate had again 
risen to 0*80 c.c. jjcr -hour. 

In such cases as this, shaking had an effect on the rate 
of reaction, but the effect could hardly be called an acceler- 
ative one, since the rate was only raised to a value it had 
reached earlier in the experiment. Tlie retardation was 
obviously duo to the coating of anhydrous ferrous sulphate, 
which at 40® C. and higher very quickly accumulated. In 
other cases, however, whore no such coating had been 
received by the iron, shaking had little effect. 

Part II. 

ExperimetUs with a steel drum containing concentrated com- 
mercial sulphuric acid. 

The drum used was composed of Mannesman steel (B). 
It measured 42 inches in length and 26 inches in diameter. 
I’ho ends were curved inwards considerably. Wo were told 
that similar drums had been found to resist a pressure of 
ninety iK>unds to the square inch before bursting. 

The drum was not quite full, the level of the aci<l being 
throe inches from the bung hole. The volume of the acid 
was approximately ten cubic feet, and the gas sjiaoe one 
foot. The area of the steel in contact with the acid was 
taken as twenty-four square feet. The acid was dark in 
colour and contained 94*0 jjor cent, of sulphuric acid (by 
density determination). 

The drum had been welded along the side. By 8})ecial 
eixperiment on a ]mrt cut from the weld it was shown that 
the rate of evolution of gas at this place was not greater than 
at other parts of the drum. The drum was left in a yard 
under cover. The tempi*rature inside the drum was not 
recorded, but a thermometer was placed beside it, and 
over long ]»TK>ds of time it may be assumed that the 
average temperature was similar to that recorded by the 
thermometer. 

A mercury pressure gauge was inserted in the bung 
.hole in August, 1912, but the pressui-e recorded after allow- 
ing the drum to stand for several weeks was veiy small, 
being scarcely more than that due to the direct effect of an 
alteration in atmospheric pressure and temperature on the 
pressure of the gas in the drum. 

This result was surprising as the laboratory experiments 
had led us to expect considerable pressure. On Nov. 12th, 
1912, the drum was ‘shaken by rooking and hammering. 
The pressure immediately rose, and in a few days was so 
great that the mercury gauge had to bo abandoned. On 
Nov. 16th, a new gauge was kindly placed at our disposal 
by Mr. S. H. Barraolough, of the Engineering Department 
ot the University of Sydn^, and this was securely fixed in 
the bung of the drum. The rocking was carried on for a 
fo^night to the extent of one to two hours rocking per day 
when the pressure reached 14 lb. to the square inch. The 
drum was then left alone but the pressure rose in another 
iortnight to 87 lb. to the square moh. llie accumulated 


pui was then allowedf to escape. Once the gas evolution 
had stiui;od it never completely ceased throughout the 
year 1912—1913. 

The rate appeared to be controlled almost entirely by 
the temperature, and was little, if any, affected by further 
shaking, once the first evolution of gas had been st«rted. 
Further, the rate of evolution was not affected by the 
pressure of the gas already in the drum, as was i^oed 
the result to be expected. 

In the table given below is a record of the rate of evo- 
lution of gas, expressed as pressure of pounds to the square 
inch. The average temperatures are also given during the 
time. 


Table XII. 


1 

Period. 

Aver. 

temp. 

Extra pressure in lb. to the 
sq. Inch produced by one 
day’s evolution of gas. 

1912. 

I 


Nov. 16th— Doc. 10th 

20“ C. 

1*5 

Dec. 10th — Jan. 2nd 

21’ C. 

1*7 

1913. 

Jan. 2nd — Jan. Slat 

23“ C, 

2*1 

Jan. aiBt— Feb. 2.'ith 

24“ C. 

2*6 

Feb. 25th— Mar. 26th 

22“ C. 

2*4 

Mar. 25th— April 25th 
April 25th— May 19th 
May lOth—July 8th 

18“ C. 

1*9 

14“ C. 


12“ C, 

0*44 

July 8th — Aug. 14th 

12“ C. 

0*49 

Aug. 26th— Sept. 27th 

15“ C. 

1*4 

8ei»t. 27th ~Oct. 24th 

17“ C. 

21 

Oct. 24th- Nov. 10th 

18“ C. 

2*8 


The last velocity is greater than the velocity at the same 
time a year previously, but it was not increased by agitation 
and so for practical purposes may be taken as being the 
maximum. 

To iuorease the pressure by 2*3 lb. to the square inch at 
18® 0. means that 0*15 cb. ft. of gas was produced per day. 
This means that the production of gas in c.c. per hour 
per square decimetre is 0*8 at 18° C. 

The laboratory experiments for 94*6 per cent, acid gave 
a value 2*4 c.c. at SO** C. for steel (C). Inasmuch as labora- 
tory experiments showed that there was little difference 
as a rule between steel (B) and (0), and as the temperature 
coefficient is 3 for 10° C., the correspondence obtained is 
satisfactory. 

The safety of the carriage of sulphuric acid in iron drums 
will depend on the quality of the acid, the size of the air 
space left when filling, the temperature, and the time 
that elapses before the pressure is releas^. 

Summary, 

1. Concentrated sulphuric acid acts at the ordinary tem- 
perature on steel and on some kinds of cast iron, the 
products being ferrous sulphate and hydrogen with a 
small quantity of sulphur dioxide. 

2. The reaction proceeds more rapidly with rise of 
temperature, and the gaseous products at 180° 0. are 
sulphur dioxide with occasional small quantities of sul- 
phuretted hydrogen, but no hydrogen. 

3. The rate is increased on the average about throe 
times for each 10° C. rise of temperature. 

4. The rate of reaction doMnds on the concentration of 
the acid, but for small dilutions the ratio of hydrogen to 
sulphur dioxide in the mixture of gases evolved remains 
Edmost unchanged. 

5. Although the rate of reaction deMnds to a certain 
extent on the composition of the sample of iron, as indi- 
cated by the large difference between steel wire and pig 
iron, an important factor governing the reaction with any 
one sample appears to be the condirion of the surface of the 
iron. 

0. Laboratory experiments on the rate of resetion were 
found to give results similar to those obtained on the large 
scale. 

7. For the carriage of iron drums containing sulfduiric 
acid, it is possible to calculate the conditions lor safe 
carriage in any particulsir instance. 

Our thanks are due to the British Australian Oil Com- 
pany for plaoing a drum of acid at onr disposal. 


2i« POWELL-THK VISCOSITY OF REFINED SYRUPS AND HOLASSER^ (Sb^oh It. HM. 


DETERMINATION OF THE VISCOSITY OF REFINED 
SYRUPS AND MOLASSES. 

BY CHARLES W R. POWELL. 

Many methods have from time to time l)ot*n suggested 
for the determination of the viscosity coefficients of liquids, 
and for liquids of low viscosity this determination can be 
made with a very high degree of accuracy. For instance, 
the viscosity ccK.*fficient of jiure water has beim determined 
at various times to several jilaet'S of decimals, and even 
in ordinary laboratory work the error in such deter- 
minations may be n*strict<*d to 1 in 1000 without any 
difficulty. When, however, it is neecKsary to deal 
with very viscous liquids, the sam<* degnn* of accuracy 
could hardly be exj.wcti'd and is crTtainly not obtained. 

For dilute aqueous solutions or li((uids of low viHeoHit3 
the most convenient method of deU^rmination of the 
viscosity cts’fficicnt is that which involves th(? use of 
Poiseuifle’s capillary tube ; but this method does not 
seem t<o have- been very largely employe*! for v<‘rv viscous 
liquids such os heavy oils and syrupH. The glass capillary 
has been used for th<* det-enninatioii of the viscosity of 
fused saltsi and a platinum etijiilliiry has been used for 
similar work at high tem)»eratur<'H.2 Oth<‘r methods that 
have been tried are th<»se depending on the rate at which 
a platinum wire sinks in lh«‘ liouid® and ujion the rate 
at which a platinum cylinder falls in the liquid.^ 

These last two im tluKis were designwl for very viscous 
liquids— liquids l(HK) times more viscous than water— but 
similar methmls apiilied to the class of liquids here experi- 
inent<Ml on, have been found to give iinsatisfaetorv results. 
Faw’sittfi has described a method by means of which 
the viscosity is cttlculat<‘d from the logarithmic decrement 
of a metal disc suspended in the liquid. This method, 
however, was designed for liipiids that aix* not more than, 
say, 50 times as vi^eouH as water, and would therefore 
bo hardly suitable for heavy syrups which have a viseosit^^ 
in some cases, 1000 times greater than that of W'ater. 
The viscosity of iscrtain .syrups lias been dt'k'nnincd by 
IVlIet and i^'ribourg® by observing the time of flow of 
a dcflniU' volum*' of the syrup tlirough an ordinary glass 
funnel, the stem of whiidi was 10 cm. long and had an 
internal diameter of about 2 mm., the afiparatus being 
maintained at a constant temjxTature by means of a 
water jacket. This method has the disadvantage of 
involving th<' usi' of a large amount of syrup, if good 
results arc to be obtainwl, and this considerably increasi's 
the chance of error through variation of temperature, 
which has a largo influenee upon the viseosiU'. 

The forms of apparatus in most general use for the 
d(‘termination of high viscosities are those of Kedwood' 
and Kngler.® Th<wi‘ are fully <lesc.ril»‘d by llem*<likt and 
l.i<^wkowit8ch.* Traube*^ condemns tlu'se visciOHimeteis 
because on theoretical grounds it is not permissible to 
eomjiare directly the ro8|a'ctive times of dclivoiy of light 
and heavy oils, and still less the times of dcliverj’ of oils 
and water obscrveil in oiu' an*l th*' same amiaratus 
(Englor’s method involved the use of wotcr as a liquid of 
standard viscosity', while IlcdwtHnl ernjiloyed refined rape 
oil for the same purjMise). Traube thinks that the most 
satisfactory' results can be achieved by approximating 
closely to roisouille’s method, and considers the use of 
tubes of different diameters noccssary for heavy an'R 
light oils if Hogenbach's eorre<;tion to Poiseuille’s formula 
is to become negligible. 

More recently Dunstan an*l Sfrevens'* have employed 
Ostwald’s modifieation of l^oiseuille's tube for the det-er- 
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mination of the viscosity of lubricating oils and obtained 
good results. The dimensions of thoir apparatus were, 
capillary 6 cm. X 1 nam. ; small bulb above oapiUary» 
4 c.c. ; bulb below capillary in other limb, 8 c.c. ; length 
over all 15 cm. For the lubricating oils worked on th^ 
dimensions were very suitable, but for more viscous liquids 
such as syrups and molasses, it seemed to the author 
desirable to enlarge further the capillarj* and to decrease 
the size of the small bulb. 

In the present paper the apparatus employed by the 
author is described, and the results obtained justify the 
use of such afiparatus for the liquids dealt with. Furthcr- 
mon* it becomes unnecessary to adhere strictly to any 
fiarticular dimensions in the construction of the viscosity 
tube, whereas with Redwoo<rs viscosimeter it is most 
important that the orifice in the agate should be of standard 
Hize,i2 nince slight variations in the size giv(‘ discordant 
results. Similarly Engler* ^ lay's the greatest possible stress 
on the necessity of ofihering strictly to the measures given 
in his apparatus, if correct results are to be obtained. 


a/id dimenmons of apjmratus vmJ. — I'hree tubes 
weni used in tlio det^'rminations, eaeli having slightly 
different diimuisions. The volume of the bulb, A (Fig. 1), 
v'j-ried from 1 -I *5 c.e. Tlu* diameter of the capillary, C, 
w'hich constitutes the essential difference from the ordinary 
tuheii. was 2 mm., and the length of the cafiillary was 
varied from (J — 7 cm. Owing to the increased size of tho 
capillary, a general increase in the dimensions of the 
tube resulted, so that about 12 c.c. of liquul were necessary 
to fill th<‘ bulb, A, and the limb containing the capillary 
and still leave a small amount in the bottom of the wider 
limb, 11. The following figures will supply all further 
information ne(‘ded for u description of the apparatus. 

Constriction above A : 
tliameter 2 mm. 

Bulb A t diameter 10 
mm; volume 1 — 1’5 e.e. 

Capillary C : outside 
diameter 7*5 mm.; inside 
diameter 2 nun. ; length 
G— 7 cm. 

U piece I) (ordinary 
glass tubing) : diameter 
!) mm. 

Limb B : diameter 
2 cm.; length 23 — 25 ciik 
The tube was so con- 
structed that the height 
of th(' liquid in B was 
still a couple of centi- 
metres below the bottom 
of the capillary, C, when 
the bulb. A, was empty. 

As the use of 12 c.e. 
might have proved aft 
objection in some cases, 
a tube was made in which 
very small thin-walled 
tubing of 2 mm. diameter 
was used instead of 
the heavy capillaiy 
described above. This 
considerably reduced all 
the other <lirn<‘nsions of the apparatus, so that a much 
smaller volume could be workea with. 


B 


y/ 

D 


(Jood result-H were obtaimxl with this tube, but the 
figun'H given here wore obtained by use of the heavier 
and larger tube, which bmides being stronger, could be 
cleaned very much more rapidly 
DetrrmimUiou of the macosity . — It was first of all neces- 
sary to compare the times of flow in consecutive experi- 
ments with the same syrup, in order to ascertain what- 
degree of accuracy might be expected from this method. 
The following figiircs are the times of flow for “golden* 
syrup,” of which 12 c.c. were run into the wider limb, B. 
The same 12 c.c. of syrup were used throughout. The- 
viscosimeter was immersed in a largo beaker of water 


“This J., 1886, 126. 
“ This J., 1803, 202. 
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which was very accurately maintained at the temperature 
of the experiment. 

The dendties of the different syrups were not determined 
and therefore vidues of the viscosity are not gjven. How- 
ever, this is only necessary if the actual viscosities are 
required, but as the object of this investigation was rather 
to illnstrato the demree of accuracy that could be attained 
by employment of ^e method described, than to determine 
the viscosity, the time of flow is the only flgure necessary 
in this case. 

Table 1. 


Time flow in teconds at various temperatures. 


60’ C. 

40“ C. 

30“ C. 

26“ C. 

76-6 

76-.> 

2131 

702-3 

1.370-8 

76-5 

7fi-« 

212-7 

702-G 

1371-4 

76-6 

77-2 

21 2 -H 

1 703-4 


76-4 

76 H 

21.3-1 

1 


76-4 

76-4 

213-1 




According to these figures the error at 50® C. averages 
0-16 second in 76*6 seconds or about 1 in 500. At 25® 
the mean error has decreased to 0-3 in 1371-1 or 1 in 4500. 
Jt must be borne in mind, however, that a determination 
at 26® C. is much more tedious than one yierformed at 
50® C., owing to the ^reat«*r difticultv in maintaining tho 
temperature constant over the much longer |X‘.riod. These 
figures were borne cuit by later exp«^riments, a similar 
degree of ao(niracy being obtained in all cases. One more 
series of figures is added to illustrate this. 

Table 2. 

Time of flow at various temperatures. 


50“ 


40“ <J. 

1 .30“ ('. 

7T 8 

77-6 

lli 1 

704-3 

77 6 

77-7 

21 4 -.3 

1 706-0 

;7-7 

77-0 

•-14-5 


78-0 

7 • *7 

213-9 


77-0 


214 6 

1 

1 


Having seen that a close agreement would be obtained 
between the times of flow for diff<Tent experiments with 
the same filling of syrup, expcriinents were next conducted 
in which the tube was washed out after each reading and 
a fresh volume of syrup used for the next reading. It was 
found that small differences in the volume of syrup in the 
viscosimeter made appreciable diffei-ences in the time of 
flow, so that it became necessary to determine the weight 
of 12 c.c, and weigh in this amount each time. 


Table ,3. 

Times of flow for different fill in gs of the viscosimeter 
-'d40®r. 

Syrup No, 1. 

No. 2. 

No. 3. 

204-8 

1 126-6 

213-1 

20.3 -H 

1-26-5 

214-3 

204-6 

1 126-6 


203-8 

126-7 


Table 4. 


Times of flow for different fillings of the viscosimeter 
at various temperatures. 


Syrup No. 

40“ C. 

1 

80“ C. 

1 

25“ C. 


181 -6 

182-0 

552 1 


4 

182-0 

181-7 

550-0 



1820 

182-1 




150-0 

150-2 

457-4 

856-6 

6 

160-2 

150-3 

450-0 

854-0 


150-2 

149-7 



' ^ 

223-0 

222-6 

705-0 



224-0 

224-0 

703-0 



At 40® C. the mean i^lifferenoe between the timee of flow 
obtained for different fillings is fairly small being for the- 
different syniM 1 in 500, I in 1300, I in 200, 1 in 1000, 
1 in 760, and 1 in 400. Also at this temperature the time 
of flow is conveniently short, so that the temperature can 
very readily be kept constant throughout the experiment. 
At lower temperatures, the temperature of tho Mth hqa 
a much larger chance of fluctuating owing to the much 
longer time of flow, and the greater mfforenccS obtained at- 
25® C. and 30® C. are thus aooounted for. liie most 
convenient method, then, of determining tho viscosity of 
such B 3 rrup 8 as these would bo to make the determinataons 
at about 40® C. and calculate by moans of a predetermined 
temperature cocifloient the visoosity at any requhrod 
temperature. If tho temperature coemoient for any range 
of tcmporatiiro can bo shown to be the same for all syrups 
of tho same class, one determination of this coemoient 
I would suffice for all such samples. Tables 6a, 6a, and 7a 
■ give values of temperature coefficients of the time of 
I flow for golden syrup, treacle, and molasses, and show that 
I these values remain fairly constant for different samj^es. 

i 

I Table 5. 


Time of flow in seconds of golden syrup at various 
temperatures. 



A 

11 

r 

I) 

E 

F 

G 

H 

20“ V. 



2669 

340.') 

3186 

2798 

2302 

2040 

3225 

30“ V. 

1080 

677 

820 

833 

684 

500 

730 

774 

40“ C. 

319 

210 

249 

253 

216 

190 

225 

234 

50“ C. 

113 

80 

90 

92 

81 

73 

85 

t 

86 


Table 5a. 

Temperature roeflicicnt for di^erent golden syrups 
calculated from the figures in Table 5. 


“C\ 

A 

B 

C 

1 

D 

E 

F 

G 

H 

20 “30 



3-95 

! 4-15 i 

4-18 

4 09 i 

4-22 

4-11 

4-16 

30 40 

3-39 1 

8-22 

3-27 

3-29 

3-17 1 

3 10 

3-24 

3-30 

40 50 

2-82 

2-63 

2-77 

2-76 

2-67 1 

2-70 : 

2-64 

2-70 


Table 6. 

Times of flow in seconds for different samples of 
treacle at various temperatures. 



B 1 t) 

1 

D 

1 

20“ (’ ! 1685 

1880 

2600 

2604 

30“ C ! 426 

400 

650 

1 615 

40" C 1 J33 

1.50 

194 

181 

50“ C 50 

50 

71 

i 66 


Table 6a. 

Temperature coefficients for different treacles calculated 
from the figures in Table 6. 


• 


A 

B 

C 

D 

20— 30“C. . 


3-05 

I 3-00 

4-14 

4-21 

30— 40“t’. . 


3-23 

3-27 

3-84 

3-89 

40— 50“C. . 


2-67 

2-56 

2-78 1 

2-74 


Table 7. 

Times of flow in seconds for different samples of 
molasses at various temperatures. 



A 

B 

C 

D 

30“ C 

542 

163 

276 

410 

40“ C 

205 


118 

180 

60“ C 

96 

87 

58 

90 


{Ifartili 


UO 


Table 7a. 

Temperature eoefficienta for different mmples of 
nwlaseesyakulated from ffg^uren in Table 7. 



A 

i B i 

1 ' 

r 1 

I) 

1 

80—40'’ C 


j 2*20 : 

2*44 

2*27 

40_^50’ C ' 

2*14 

2-00 

21:j 

2*00 


Comparison of the viscosity of the same sample determined 
4n Uvo different tabes . — In ordor to obtain a relative value 
for the viBCosity of these Hyrups, the time of flow at any 
temperature was divided by the time of flow of pure 
glycerin at the same temjierature. This gave a value 
of the viscoeity (unoorrectod for differences in density) 
relative to that of glycerin, which was taken as being the 
most convenient liquid to use as a standard. 

* The determination of the time of flow and temperature 
oocfficionts for glycerin, using three different tubes, 
resulted as follows : — 


Table 8. 

Time of flow in seconds for glycerin in different tabes 
and at different temperatures. 



Tube A. 

Tube B. 1 

Tube V. 

20" (' 

30“ r 

40“ C 

116-3 

49.6.6 

23 -.6 

107-6 

46*4 

34-0 

10-1 


Table 8a. 


Temperatures cocflicienls as calculated from the figures 
in Table 8. 


Tube 

Tuliii li. 

Tub'.’ ('. 

20—30“ r. .. 
30— 40“C. .. 

2-33 

2-n 

2 32 

210 

2-11 


Tubes B and having rather different dimensions, 
were used in the next oxiwiment with golden S3rrup : 
15 grms. (the weight of 12 c.c.) of the syrup wore weighed 
into each of the tubes and th(^ time of flow in each tube 
observed at 30'’ (\ and 40^ C. 




Table 9. 

Times of , flow in seconds of the same golden syrup in 
different tubes and at different temperatures. 


1 Tuba B. 

1 

Tube C. 

30M' 



1 1 

1 632-.> 

4.64-0 

40“ C 



1 109-0 1 

145-0 

Temp. Cooil. . 



3-18 

3-16 


Table 9a. 


Yalvea of the lime of flow of golden syrup relative to 
that of glycerin, as determined in two different tubes 
and at different temperatures. 




30’ C. 

1 40“ C. 

Tube H. 


13-0 

9-0 

Tulx’ . , 


.3-4 

9-0 


From these results it will be seen that no standard 
dimensions of the apparatus are necessary, as is the case 
with some other viscosimeters, it being necessary only to 
have a'l easily accessible standard liquid of constant 
viscosity. Various liquids have betm suggested for this 
puriiose, but glycerin was found to bo very suitable when 
dealing with such heavy liquids as those here experimented 
on. Moreover the purity of the glycerin can very readily 
be dfitermined by means of the refractometer. 

Conclusions. 

(1) An apparatus similar to Ostwald’s viscosity tube 
appears to bo very suitable for the determination of the 
viscosity of very viscous liquids. 

(2) (Jonaociitivo observations of the time of flow for 
golden syrup, treacle, or molasses, for the same filling of 
the tube ana for repeated fresh fillings, agree very closely. 

(3) The temyMiraiuro cotifficienta (for 10" C.) lor times 
of flow, remain fairly constant for any particular class of 
liquid, thus enabling one to work at the most convenient 
temperature, and them to calculate the viscosity at any 
desired toni|)eraturo by means of predetermined oo> 
efficients. 

(4) Glycerin appears to bo very suitable as a standard 
with which to compare the viscosities of such liquids as 
those mentioned. 

(5) With the form of ay>paratu8 described the need for 
standard dirnonsions is done away w ith, a liquid of constant 
viscosity as a standard being all that is necessary. 
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Erjdoauma in liquid air plants. W. Bramkanip. CJhem. 
Ind., 1914, 87, 81—84. 

Two out of three explosions in plants for the fractional I 
separation of oxygen from nitrogen, were duo to the 
unauthorised atU^mpt to remove ice from the fractionating 
oohimn by moans of a blast-lamp and a rod-hot spanner, 
respeotlTmy : the cork or silk lagging, saturate with 
oxygoBf burnt explosively. The third was ascribed to an 
aooiunulation in the receiver of the oxygen fraction — of 
aoatykKDe, partly as acetylide of copper, which had escaped 
from a neighbouring works. The author suggests as 
possible oauaes of explosions : stoppage of the tubes by 


solid argon ; explosive vaporisation of solid argon on 
warming ; or accumulation of lubricant, or its decomposi- 
tion products, or even methane from the air, which might 
become ignited on contact with ozone jiu-odiiocNl by the 
elect rifleation by friction of the non-conducting liquid 
oxygon- — O. E. M. 

Patents. 

Furnaces or kilns ; Gas-fired . L. F. Tooth, London. 

Eng. Pat. 1772, Jan. 22, 1913. 

! A HEATING chamber is formed above a combustion chamber 
into which the gas jets project. Heated secondaiy air is 
supplied to the combustion chamber, which has a sloping 
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Door and aide wall and ia provided with baffles to direct the i 
hot produots of combustion into flues constructed in the | 
sides of the furnace, by which they i>a88 to the heating j 
chamber above, entering at the sides. The gases then ] 
pass upwards to the vaulted roof of the heating chamber, i 
ty which they are deflected downwards to the centre of the , 
hearth and thence rise again and e8caj[>e through an o]>pning 
in the centre of the roof. — W. H. C’. ; 


Furnace roofjt and walU built of hrivhrork liable to^ shrink j 
in heat ; Construction and treatment of K. i\ K- | 

Marks, London. From Veitscher Magnesitwerke-A.-tJ., | 
Vienna. Eng. Pat. 8«r>fl, April 1«, | 

ifaOK rods, sheets, etc., are embedded in the mortar between ^ 
the magneaitt* bricks. The iron combines with the material ^ 
•of the bricks to form u slag, with increase of volume, thus | 
compensating for the shrinkage. 'J’he walls may also be | 
protected by a coating formed of u niixlure of mortar and ^ 
‘hnoly-divided iron. — VV. H. | 

I 

4!rindin,g, crushing, pulverising and the like ; Roller end ; 

ring mills for . d. Y. Johnson, liondon. From (Jebr. ' 

Pfeiffer, Kaiserlaiitern, Germanv. Eng. Pat. 10,883. 
May 8, J913. 

'Thk ends of the grinding rolls are aui»porteil by ]>late 
‘j<}yring8 fixed at one end to the casing. I f several springs 
Are employed the free ends of the H|)riiigs overlap. — W. II. G. | 

^Spraying viscous materials such as lar, nudasses, heamj oils, 

and the like ; Apparatus for . (’. L. do W. Header, 

Winchiister. Eng. Pat. ‘20,036. Hejit. 4, 1913. 

'The supply pipes by which the luiuid ia conveyed from 
the store tank to the sjiraying device are providwl with 
internal steam pipes which i»ass through stufting-boxes 
;at the ends of the supfily pipes — W. H. G. 

1Wa<thing, purifying and co(ding gases ; apparatus 

for — H. E. Theisen. Munich, Germanv. Eng. Pat. : 
21,427, Sept. 23, 1013. | 

In the atomising gas washers describ *d in Eng. Pats. < 
•J27,696of 1911 and 27,417 of 1 912 (this J., 1912,1020; 1913, ' 
4120) additional water injectors are |»rovidod whi<;h give ! 
lateral and central sujijilies of water spray to prevent the j 
treated gas from esi'aping past the beater-liars. Further, ' 
the water-supply channels in the rotary discs are so I 
Arranged t-hat th<* beaters and discs can be lifte<l out i 
sthrough the top of the ciwing when necessary.— W. H. G. i 

1 

.Parking for marh i nery [ work! ng at loir tem peratures^ 1/ Air j 
Liquide (Soc. Anon, pour T Etude et I’Exploit. des Pr<ic. 

G. (3aiule), Paris. Eng. Pat. 23,5<I4, Oct. 17, 1913. i 
Under Int, Gonv . Oct. 17, 1912. 1 

Lkathbh, freed from fatty material by treatment with ; 
Any of the usual tat solvents and afterwards dried to 1 
xemovo moistuK*. forms a ])liant material for cupped or | 
‘ii&mi-oupped packing for pump [ilungers in machines ! 
working at low t-enijieratures .such as in apyiaratus for the ! 
manufacture of liquid air, and is stated to give satisfactory 
results without the use of lubricants — N. G. A. 

Mixing machine with revolting drum and material elevation . , 

E. Oauhe, Oberlahnstein, Germanv. Eng. Pat, 23,919, i 
Oct. 22, 1913. ■ j 

Tkb machine is portable, the revolving mixing drum, i 
mounted on tub ulnr tninn ions, easily and cheaply replaoed, i 
lies transversely on the carriage whert^by a larger drum can ■ 
be used than when mounted longitudinally. The drum is | 
fitted with a single aperture in the cylindrical portion for j 
filling and discharging and the extra weight of the cover 
•of the aperture is counterbalanced. An automatic 
-adjustment is fitted for checking the drum when the 
op^ii^ is directly beneath the discharge-bucket of the 
material-eleTator which is mounted on the carrium along- 
aide the drum. — ^N. C. A. 


/ 

Filling material for absor^ion, rcacfion, mixing and coding 
lovers. Nitrogen Products and Carbide Co., Ltd., and 
H. Nielsen, London. Eng. Pat. 26,269, Nov. 15, 1913. 
The filling material consists of pieces comprising three or 
more arms or blades radiating from a central bosa The 
blades may be either straight or helical and smooth or 
corrugated, and the central boss may be either with or 
without a central hole. It is claimed that filling material 
of this shape combines a large surface area with a minimum 
displacement and that the pieces may Ik* made cheaply by 
piwsing a plastic material through a die. — N. G. A. 

Caseous mixtures; Apjxtratns for separating . 

Genevet et Gie. Fr. Pat. 462,202, Nov.. 16, 1912. 

The claims are for the use of an appropriatt? jet to impart 
a constant acceleration t (7 the current of gas ; of a sottliog 
chamber provided with transverse baffles and of a separa- 
tor foruHHl of a jet which is shaped ymrtly circular and 
parti V of a fonn ajipropriate to the stream of fluid. 

-W. H. C. 

Filters ; Varuvjn of the drum, type, as used in bene- 

ficinting precious metals and for other industrial purposes. 
G. Spenci*, Mexico City. Eng. Pat. 18,333, Aug. 12, 
J913. Under Int. Gonv., Aug. 31, 1912. 

See Fr. Pat. 461,346 of 1913 ; this J., 1914, 187.— T. F. B. 

.4//- and gases; Means for remomng moisture from . 

P. Seliou, Gopi*nhagen. U.S. Pat. 1,086,089, Feb. 3, 
1914. 

See Eng. Pul. 16,510 of 1912 ; this J., 1913, 276.— T. F. B. 

in which materials are treated with an inflammable 
liquid in jrresence of a protective gas ; Process and 

apparatus for safe working in closed . Martini und 

Hiineke Maschineiibau Akt.-Ges. Fr. Pat. 462,332, 
July 3, 1913. Under Int. Gonv., July 3, 1912. 

See Eng. Pat. 15,263 of 1913 ; this J., 1914, 13.— T. F. B. 

Chemical reactions; Appiiratus for carrying out . 

F. E. Matthews, E. H. Strangi*, and C. A. Pirn. Fr. Pat. 
462.715, Sept. 17, 1913. Under Int. (*onv., Oct. 5, 
1912. 

See Eng. Pat. 22,737 of 1912 ; this J., 1913. 1055.— T. F. B. 

Disintegrating, separating, and mixing artificial fertilisers, 
ores, clay, chemical products, etc. ; Apparatus for . 

G. M. Tyler. Fr. Pat. 462,736, Sept. 18, 1913. Under 
Int. Gonv., March 8, 1913. 

See Eng. Pat. 5760 of 1913 ; this J., 1913, 9,34.— T. F. B. 
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Coal ; New process for the washing of . L. D. Ford. 

Trans. N. Engl. Inst. Min. and Mwjh. Eng., 1914, 64 , 
*91 — UMk (Sw also this J., 1911, 662.) 




The constniction of the Rheolaveur which is the central 
device of the new method is illustrated diagrammatically 
in the figure. The coal is carried by a ourrent of water, c, 
down the inclined plane, and another 
current entering at a prevents all but 
the heavier particles from falling 
\ *"oii| through the opening. Those heavier 

particles are carried away at the 
vj/' orifice, o. To save water, a number 

©♦ of such elements ore combined, and 

arranged to discharge into a common 
chamber with only one discharge opening. By moans of 
a series of conically bored discs this orifice can he made of 
such a size that it just allows the particles to pass without 
blocking the chamber. The author describes the worldng 
conditions and the union of several of the combined 
“ Rheolaveurs ” into a oontinaous working plant. It is 
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found that the method is quite as efficient as the use of 
jigs, more comfutct and adantabic, also the working costs 
are reduced. The paper also contains a description of 
the Controlavoirf an apparatus for fractionating the coal 
r>n a small scale and obtaining information as to its 
behaviour on washing. The sample is jilaced in a 
U-tube and a water current turned on which will 
just keep in susiicnsion the iinest grains. The strength 
of the current is iioteil and the 8us|Kmded matter 
is carried over into a Bjiecimcn glass where it is collected 
and analysed. This process is continued till all the material 
has been carried over, — W. 11. 1*. 


Meihant ; Knrichment of gases ivith , and the production | 

of c-oal-gns free from rarfnm monoxide. 1 *. .lochuin. I 
J. Gasbeleucht., 1914, 67, 73-80, 103-111, 124—131. , 
Kxpkrimknts were made with mixtures of carbon mon- ! 
oxide and hydrogen, ethylene and hydrogen, and with a ! 
mixture of carbon monoxide, hy<lrog<‘n, rn«*f hane and nitro- 
gen of a com)><>sition similar to that of coal gas, in order to { 
ascertain the best conditions for carrying out the reactions | 
( 1 ) H/); (2) H 2 --C,I 1 «. in the ! 

iresence of firn'h'-iliv'ided nickel. 7'he best teni|K*rttture i 
or the reduction of carbon monoxide was 27(r— -SO'" f. j 
and for tin* catalyser to retain its activity as long as | 
poHsible, the best prop 4 )riion of cases in the mixture was , 
1 vol. of carbon mr>noxid(‘ to r» voIh. of hydrogen. When a 
mixture of e(pial volumes of ('tliyl<‘ne and hydr<»gen was ! 
paHH('d over tin* catalyser at .‘UK) ('., the ethane pnxlueetl i 
ut first wiiH almost all deeompos<*d, fonning methane, j 
hydrogen and carbon. TJie maximum yield of methane ■ 
from tin* coal-gas mixture was obtain<*d at 2()()'^’— 270^' (’. , 
'I’Ik* gas used eontained (H), 9-3 ; Hj, oO-O; ('II 4 37-8 and ' 
N.^ 2*9, and tin* resulting gas contained (‘Og, 0-b ; Dg, 4*1 ; 
(-H 4 , 89-1 ; and N.^, t)-2 per eimt. K\p<‘riment 8 were also 
made with purified lighting gas. It was not ])OHsible to 
purify the gas suflieienlly to prevent deteiioration of the. 
catalyser; eom})lete removal of sulphur was insufficient 
and the eomjilett* removal of aromatic hydrocarbons 
apjH>-are.<l to b<> neeessarv . A. '1'. L. | 

Coal-gas; .tnali/sis of , ivith the llnnte burette. E. j 
Czako. .i. (JasbeliMieht.. 1911, 57 , 1 99 -172. j 

In accordance with some recent resulfs obtained by ' 
C. Ab-der-llalden (.1. <li‘S Usiiu's A (»as, 1913, 19, 296) it I 
is shown that methane is ajipn'ciably siduble in aqueous | 
reagents, including the eupnais clilorKh* absorbent used j 
in gas analysis. 3’he (JonscMpient erifir is negligible, how- j 
<>v<‘r, if the determinations are earri<*d out in the manner | 
outliiKal Ix'low. Tli(‘ iierfectly colourless solution of 
euiirous chloride in liydroehbu ie acid is ]»repare<l accoixling ' 
to the original method (»f Winkler. Three successive ! 
portions of 5 c.e. are introduced into the Bunte bun*lte I 
and in each case left in ^•ontact with the gas for 2 minutes, 
the burette b(‘ing m(‘anvvlnl(* tilted backwards and for- 
warvls very gently. Each portion of the reagent is with- 
drawn Is'/ore the introducli(ni (d the next. The burette 
is then washed out by successive admiH.sion from the uiijmt 
end of two portions of from 2 to 3 c.e. of concentrated 
hydrochloric acid, followed by the same amounts of dis- 
tilled water ; and before the final adjustment about 2 <^c. 
of |M)tash solution ar<^ introduced at the h>w(‘r end, after 
which the pressure is also equalised from below in the | 
usual way. EsjM>eial im])ortanee is attiiehcd to the 
observance of the following points, viz., usi* of the smallest 
possible quantity of reagent; avoidance of violent shaking ; 
careful and economic:al washing ; and adjustment of 
pressure from below. kSimilar conditions hold for the 
estimation of other gases by absorption. The greater 
solubility td tlu^ hmnologucs of methane in aqueous 
reagents is not im|H)rtant in the caw* of coal-gas, owing to 
their low partial pressures. The author considers that the 
absorption m(*thod cannot be bett-ered for the determina- 
tion of carbon monoxide when th(* only other constituent's 
to be detonuined art* carbon dioxide and oxygen, as c.g., 
in producer gas and furnace gost^s ; but in cases involving 
the additional determination of liydrogen, methane and 
nitrogen, as e.g., in coal-gas, a slow combustion method is 
recommended as preferable. — ,7. R, 


Mdkone. pelroleum. Its recent origin and the origin of 
peiroleum in general. 0. F. Mabory. J. Ind. Eng. 
Chem., 1914, 6. 101—107. 

Mahone (Ohio) TCtroloum is obtained from a depth of 
115 — 160 ft. and associated with the oil deposit are 
extensive beds of bituminous coal. The crude oil ia 
nearly black, very viscous, optically inactive, sp. gr. 
0*9036— 4)*90r>7 at 20^^ C., refractive index 1*4878— 1*4822 
at 26'’ C. ; it is free from nitrogen and contains less than 
0 01 per cent. S- It begins to distil at 230° C. and to 
decompose at 250° 0., yielding less viscous oils. It was 
fractionated by distillation at 30 mm. pressure : at about 
360° C. or somewhat lower decomjiosition occurred. 
Examination of the distillates showed that paraffins,, 
hydrocarbons, and asphaltic constituents were 
absent, the products consisting entirely of CnHan.a and 
11 an - 1 hydrocarbons, the latter greatly predominating. 
The following hydrocarbons were isolated in a practically 
pure condition : 
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1.38—139 
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('i«n28 

l.')l— l.Vi 
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llif)— 121 

0 8I514 


171—172 

0-8716 

t’liH,, 

j.)() -i:ii 

0-8C.'‘.4 1 

.J. 

('t9lls4 

212-214 

0-8790 


Mahone pi‘troleum is OKpcnially adapted for the pre- 
paiatj4>n of high-gradw lubricants, the CnHjn.a hydro- 
carbons ami flic lighh'r (AiHj.g hydrocarbons, with 
viscoHiticH of KM) — 125, being su|K‘ri or to any other petro- 
h*um prodneis for lubricating purposes. The problem of 
th(^ origin of pi*troleum is bricHy discussed. — A. S. 

Lubricating oils for motors; Testing . G. Lumet. 

Comptes rend., 1914, 158, 172 - 175. 

Tiik author d(*Bcribe8 apjiaratus dcsigmsd for the Testing 
Laboratory of the Technical Lomniission of the Automobile 
dub of France, for the. delermination of the coefficient 
of friction under yirae.iical conditions. A rotatable metal 
cylinder is mounted horizontally. Against its interior 
surface four pieces of metal (“ rubbers ”) arc pressed by 
means of pistons mounted radially on a shaft whicK 
{josses axially through this (jylinder. 13ie {jisions arc 
acicil oil by a eushion of oil (that to be t<*stcd) which, 
communieating with a pump by a channel along the 
shaft, can be maintained at any desired pressure. A small 
(juantity of oil esca]>CB from behind the jiistons and this 
drops on tin* iriL'rior surface of the cylinder in the path 
of the “ rijb]»*rs ” and c*fTeet8 lubrication. The contact 
bt tween the nitating cylimbr and the “ rubbers ” tends 
to rotate the central shaft, and this tendency, which 
measures the friction, is exactly compensated by means 
of a wi'ight movable on an arm attached t^ the shaft. 
The cylinder can be heated by Bunsen burners if neccs- 
Hury. The ajiparatus is ada])ted for linear velocities of 
()•- 20 metres (0 — 65 feet) jjcr see., pressures of 0 — 6 
kilos, per sq. cm. (0 — 70 lb. {jcr sq. in.) and temperatures 
of 0° — 300“ C. The coefficient of friction, 0, is equal to 
KVf'/p", in which K is a viscosity constant, V is the 
linear velocity, p the jiressiire {jcr unit area, and a and ^ are 
constants of which both are {lositivc and neither is greater 
than unity. A large number of tests gave the average 
value 0-75 for a. With rise in temperature the value of 
diminishes, and the coefficient of friction also diminishes 
in accordance with the expression 6/f-fr, in 

which a, 5, and c are characteristic of the lubricant and 
the metal surfaces and dejicndent on the pressure and the 
velocity. — J. H. L 

Paraffin waxes ; Pefractometric examimiion of . 

D. Holde and H. Franck. Petroleum, 1914, 9, 669 — 674. 

One grm. of the sample is dissolved in 50 0 c. of chloroform, 
the solution treated with 60 o.c. of 96 per cent, (by vol >* 
alcohol at 20° U., the precipitate separated (by suction), 
the filtrate evaporated, the residue dissolved in 6 o.c. of 
chloroform, ana the solution treated with 16 o.c. of 96 per 
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cent, alcohol. The second precipitate is separa^ m 
before, and the final filtrate evaporated to obtam the 
unpreoipitated reeidue. The refractometor reading (Zeiaa), 
B, at 90® C. of each of these fractions is determined. The 
following rosalte are typical of those obtained : — 


Fuel ; Proem for converting coal dual into a commercial 

. J. Evans. Fr. Pat. 461,400, Aug. 14, 1913. 

Under Int. Conv., Aug. 19, 1912. 

Coal dust, etc., is mixed with from 2 to 5 per cent of 
starch, flour, or similar paste, and the mixture compressed 




* 1st preclpltete. 

j 2iid precipitate. 

1 T’li roc pitated reHidne. 



n 

Amount. 

; ^ ! 

1 

Amount. 

! ^ 

Amount 

Ceresin 1, yellow soft 


1 

15-4 

1 per cent. 
70*2 

1 

{ 8*0 

per <*ent. I 
67 

28-3 

per cent 
10*8 

do. wth 1(» per cent, iwiraftln 
ni. pt. .>1' c 

wax 

14*5 

1 

75*3 

I 4^, 

7*5 

23-0 

12*4 

do. with 1.5 i)er cent, paraffin 
m. pt. £i0^ — 51° C 

wax 

14*6 

75*9 

1 

! 2*8 


(fieed from oil +0-6) 

17*2 

13*0 

Ceregin 2. white 


i:p8 

81-3 

! 5*7 

8-6 

(freed from oiH 1-0) 
12*3 1 

i 8*2 

do. with 10 per cent, paraffin 

wax 

11-1) 

74-6 

2*5 

J 

7*5 

7*1 

(freetl from oil -]•()) 

iro 

1 


On expressing the oil from the unprecipitated residue 
from ceresins the solid portion invariably gave a low 
refractometor reading. (0-tV— 2-5). Paraffin waxes of 
various origin coiitaiiH‘d about 0-1 to 0-2 per cent, of oil 
showing refraetometer readings of 22 to 48 at 90° C. 
Four samples of ])ure ceresin (in. pt 08° to 71° C.) gave 
refraetometer readings of 11 *5 to 111 at 90° C., whilst the 
readings given by 4 samples of hard paraffin wax, of 
different origin ranged from — 2*0 to -f I *5, and that of 
a sam[tle of soft paraffin wav (ni. pt. 41*5° to 42° C.) was 
— 7*2. On fractional precipitation, as described, the hard 
paraflin waxes yielded first fractions of higluir rn. pt. than 
the original wax, but with refraetonK'ter readings not 
exceeding the limits of — 1 *2 and + 1 7 at 90° C. TIuj 
following fractions molted below 50° to 44° C., and had 
correspondingly low refraetometer reiulings ( — 1 2 to — 5), 
whilst the second fraction from tlu5 soft paraffin wax 
(m. i)t. 36*5° to 38° C.) gave a reading of ~~8*5. The test 
is thus more sensitive for soft than for hard paraffin waxes. 
(Vrtain commercial [laraffin waxes (rn. pt. Uf» to 70° 0.), 
prepared by distillation in vacuo and fractional “sweat* 
ing,” showj'd refraetomet«T readings approximating the 
lower limit for e.ercsin ( + lt*). uud there was also leas 
differenc(‘ than with ordinary hard paraflin wax<‘s in the 
readings given by the fractions. But siieli waxes are of 
higlier prio<i than normal paraffin M'axes and are seldom 
on the market. In d(>ciding whether a saniph? of ceresin 
eoiitains ruldcd paraflin wax it must not be ovc'rlookod 
that eeresin-liko })r(Hlu(!ts occur in petroleum. For 
<‘xamplo, by extracting a cylinder oil with alcohol-ether 
a wax was separated, which resemhled coresin in apfiear- 
ance, and had m. pt. 70” C. and u refraetometer reading 
of ]7 :i at 90’ (' -r. A. M. 

Electrically conirulUti and timed asphaltum penetrometer. 

Mahr, Eee TX. 

Utilised of used ad fur lubrication. Pellet. See XII. 

Action of aluminium ehloridc on oil of turpentine. Stein- 
kopf and Freund, Eee XIII. 

Patents. 

Briquetting ,* Apparatus and process for prcjutriug pulver- 
ulent miteriaU for moulding or . E. B. A. Zwoyer, 

Hoboken and R. A. Zwoyer, l^erth Amboy, N.J., 
Assignors to The Zwoyer Fuel (k)., New York. U.B. 
Pate. 1,084,919 and 1,084,920, Jan. 20, 1914. 

Thk material is {lassed first through a horizontal chamber 
where it is dried by a current of hot air or gas, then 
through a second horizontal chamber at a lower level, 
where it is intimately mixed with a binding agent, and 
finally through a thi^ similar chamber at a still lower 
level where it is showered or tossed about in a current of 
air to cool the mixture to the point at which the binder 
becomes plastic. — W. H. C. 


into blocks which are dried at 100° C., and dipped in tar 
or tar containing a small ])roportion of pitch or rosin. 
The blocks are then heated suniciontly to v.ulatiliso part 
of the tar, and are finally cooled in a current of air, so 
that the surface of each block receives a hard protective 
coating. — H. H. 

Combustibles ; Process for ohialning agglomerates of finely 

divided materials for . Soc. Houill^ro du Nord 

d’Alais. Fr. Pat. 4(51,855, Nov. 7, 1912. 

Finhi.y divided coal, authraeite, lignite, peat, sawdust, 
oil-cake, etc., is mixed with a small proportion, r.g., 2*5 
j per cent., of colloidal material such as starch, or wheat, 
rice, or cassava flour, the mixture being worked into a 
paste and then driei] for 3 or 4 hours at a temperature of 
100° to 200° C.— 11. H. 

Quenching coke ; Apparatus for . Berlin-Anbaltischo 

Maschinenbau-Akt.-Ges., Berlin. Eng. Pat. 23,555, 
Got. 17, 1913. UnderInt.Conv.,Oet.(5,19]3. Addition 
to Eng. Pat. 92(j9 of 1912, dated Nov. 25, 1911. 

Tue incandescent coke is introduced into a dipping tank 
having a water-tight horizontal bottom with a perforated 
bottom arranged a small distance above. The tank slowly 
Ixjcomes immersed irj (|uenohing liquid as the charge of 
coke increases, atid during the (larly portion of the descent 
cooling is cfTected by contact between the quenching 
liquid and the outeidc walls of the tenk only. As soon as 
the tank reaches a tH'rtain depth, however, sliding valve* 
arranged at the bottom of the side walls are opened by 
contact with stons situated in the quenching tank, and 
li(|iiid enters the aouble bottom of the tank so as to quench 
the coke by direct contact. The valves remain open when 
the tank is rais('d after quenching is complete, and thus 
allow water to drain away. — H. H. 

Carbonising,' Method of and superheating gas, 

A*. Borgiof, Chicago, HI. U.S. Pat. 1,086,096, Jan. 20. 
! 1914. 

A MASS of coke in a vertical chamber is heated by 
' independent electric currents so as to maintain two 
J zonea at different tem^ieratureB. Preheated gas is nossed 
first through the zone at the lower temperature ana then 
through the zone at the higher temperature and finallv 
through a mass of coal above the coke and with whicm 
the chamber is fed. The gas leaving the chaml)cr passes 
through a heat interchanger and serves to preheat tho 
incoming gas. — W. H. C. 

Oas producer with temperature regulator and recovery of 
distillation products such as acetic acidt methyl ateokal^ 
etc. G. Felizat. Fr. Pat. 461,314, Aug. 11, 1913. 
Under Int. Conv., Aug. 29, 1012. 

The hopper supplying waste ve^table materials to a gM 
producer is made in tho form of a tube dipping into tha 
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upfMF portion of the producer. From the centre }x>rtiun 
of th'8 tube a mixture of distillation nroducts and part of 
the producer gas is withdrawn througii a side tube loading 
to a condenser coil and gasomc'tcr. 'J’ho tomporatiire of the 
distillation zone in the fuel -supply tube i.s regulated by 
varying the pn*HHure in the gasonietfjr, whereby a greater 
or smaller volume of hot producer ga.s is drawn through the 
tube.— H. Jl. 

Inflammable, gimea in the air : l*r<tcPHH fttr detecting and 

determinii g . Akkuinulatorciifabrik A.-(l. (Jor. Pat. 

209j:il, April 24, lOL'k 

The testing af)j)aratuH contains two wires both of which 
can be heated electrically, but only one of which acts 
catalytieally. The non-catalytic wire is first heated, 
the air to be b'shid is allowed to enter, then the apparatu-i 
is closed, and the catalytic w'ire is heated. — A. S. 

Oas nuinufarture ; Pracefiii and apiKiraliiH for obtaining 
a useful bg-jnmluct [ammonium nitrate or nitrite] from 
and for the recovery of ammoma from gas manu- 
facture. A. H. Lymn, London. Eng. Pat. 1851, 
,lan. 22, lOl.T 

Thk ammonia contained in coal -gas, protlueer ga.s, or the 
tike, is brought into (iontaet with nitrogen o.vides or 
oxy-acida, obtained by tlie eombustion (under pn^ssun^ 
in a suitabU' furnace) of gas, whi< h has already been frevd 
from ammonia, with nitr<jgen and oxygen.— O. R. 

Oas for lighting or heating ; Seftaratiftn and nUlisation of 

carbon dioxide contained in .Athion (tch. m. b. H. 

Fr. Pat. 401,107, Aug. 4, lOKl. Under Int. C’onv., 
Aug. 7, 1012. 

Caubon dioxide is complet<‘ly exliaot(‘d from <’oal gas by 
means of a aolution of an alkali carbonate, and is recovered 
in the well-known rnanm^r by heating the solution. 
After the sejairatioii of carbon dio.\ide, the ga.s can be 
treated successfully for the removal of carbon bisulphide 
(sec Eng. Pat. ,mn of 1012 ; this ,1., 11)12, 520 ; also this 
J., 1913, 743, 818). -II. II. 

Peat : Extrai ting liquid hydrocarbons and hnhujen dcrivati res 

thereaf from . <». Tischonko and H. Plauson, iSt. 

X’otersburg. Eng. Pat. 27,428, Nov. 28, 1912. 

Moist peat is mixed with salts, oxides, or h 3 'droxidc 8 of 
alkali or alkaline earth metals, or of aluminium, zinc, 
copfjer, lead, tin, iron, etc., or with the metals in the form 
of powder, the mixture is h<!ated in retorts in an arc furnace 
at a temperature at which metallic carbides are foniied, 
and the gases and vapours produced an washed with 
water, cooled, freed from water and led through heated 
tubes packed with a catalytic agent, whortmy Ihiuitl 
hydrocarbons are obtained. If halogen salts are used, 
halogen derivatives of the hj'drocarbons are obtained. 
Examples: (1) 100 kilos, of peat containing 3,5— 50 ]x*r 
cent. H,0, and 50 kilos, of sodium carbonate yield benzene 
26, naphthalene 25, anthracene 1-5, benzenoid residues 5, 
paraffins .30, parattin oil com]K>unds 12, and gases and 
residues 10 kilos. (2) UK) kilos, of dry brown peat and 
100 kilos, of unslaktxl lime yield benzene 36, jiaraffin 
hydrocarbons 30, and various volatile paraffin HS’dro- 
carbuns 18 kilos.— A. T. L. 

Hydrocarbons; Producing frofn carbides. G. Tis- 

ohenko and 11. Plauson, ISt. Petersburg. Eng. Pat. 
27,429, Nov. 28, 1912. 

Oarbidis which react with water in the cold yielding 
acetylene, methane, ethylene, hydrogen, etc. are heated 
above 600° C. and submittotl to the action of steam, or of 
water, at various pressures. For example, superheateti 
steam is passed through calcium carbide at 600° — 700° C. 
“ under a vacuum of 30 — 50 mm.’’ forming a mixture 
containing 60 per cent, of benzene, together with other 
aromatic hydrocarbons, acetylene and ethylene. A 
mixture of 4 mrts of ealcium carbide and 3 parts of 
aluminium carbide, heated to 600° C!. and treated with 
steam “ under a vacuum of 8 — 10 mm.” yields ” pentine ” 
according to the equation 2 C,H.^-f"CH 4 =ssC 4 H 8 ; at 


atmospheric or higher pressure, terpenes are formed. 
Calcium and aluminium carbides mixed so as to yield 
equal volumes of acetylene and methane, and treated as in 
the first example, yield propylene and its polymers. 
Cerium carbide, CeC,, under the same conditions yields 
pentane CaiL+CH^-f Ho-CjH.j.— A. T. L. 

Combudible oils, far, and pitch ; Process for treating . 

VV". M. Steadman, Bracebridg *, Lincoln. Eng. Pat. 711, 
JuP. 9, 1913. 

CiitTDK Oil, tar, etc., of sp. gr. not below 0*86, is intro* 
duced into a closed and preferably heatixi chamber 
where it ia thoroughly agitated with water, naphtha, and 
air, <»r air and steam, so as to ])ro<luee an emulsion which 
can be iitilis d as a fuel either for internal combustion 
engines or for general heating jiurpoaes. The preferred 
pioportions of naphtha and water are 2 and 10 per cent, 
rcapeetivcly. — H. H. 

Oil gas or vapour for heating or firing purposes ; Method 

of and means for producing . W. M. and M. M. 

lJurdon, Ihdlshill, j^anarkshire. Eng, Pat. 1766, 
Jan. 22, 1913. 

Impuovemjsnth in the process and apparatus described 
in Eng. Pats. 27..348 and 29,522 of 1910 and 14,657 of 
1911, whereby a gyratory motion is imparted to the 
jirimary air before mixing it with the oil. After mixing 
, the oil and air arc passt'd through a heating chamber, 

1 hen m ix ed w it h a suita hie q uant ity of preheated secondary 
I air and burned. — W. H. C. 

Mineral oil; Manufacturing a neic product from . 

The New Oil Refining J^rocess, Ltd. and J. L. Rossini, 
London. Eng. Pat. 2672, Feb. 1,1913. 

The oil olitaineil by the jirocesses described in Eng. Pats. 
13,675 of 1908 and 28,460 of 1911 (this J., 1909, 1.33) 

' is distilltKl and the fraction passing over below 390°F. 

[ (199°<!.) is washed wdth suljihuric, phosphoric, or other 
oxyacid, then with ammonia, soda or other alkali, and 
I distilled up to 390° F. (199° C.). The residue remaining 
; in the still consists of polymerised substances and has 
, drying properties which make it suitable for use as a 
vaniLsh or lacquer, or as a binding material for paint. 

—A. T. L. 

Fuel for internal comhusl{o?i engines and process of making 
same. W. R. Gulick, .Tersey City, N.J., U.S.A. Eng. 
J»at. 18.681, Aug. 16, 1913.* 

A FINK H])ray of crude |)etroleum or its non- volatile liquid 
by-]»r(xlucts is injected into a closed chamber containing 
gasoline, which is agitated vigorously during the mixing 
, oj)oiation and for about 2 hours afterwards. The mixture 
is alU^wed to stand for several hours, and is then ready for 
use. The j)roportion of gasoline to crude oil may bo as 
low as 25 per cent., and may vary widely above that 
limit. 'Fhe pn)duct may he mixed with fresh gasoline 
in the fuel tanks of internal combu.stion engines, and is 
stateil lo prevent the formation of hard carbon in the 
c\'linder8. — H. H. 

Parnflin compositions ; Process for expressing fluid from 

, . J. Hansen, Texas (Utv, Tex. U.S. Pat. 1,084,738, 

' Jan. 20, 1914. 

I'liK parattin com|K)sition is forced iti succession through 
two li tors. Whilst passing through the first filter tho 
material is cooled and whilst passing through the second, 
at a reduced speed, it is heated and subjected to increased 
pressure. — W. H. C. 

Coke ovens ; Process for the continuous working of vertical 

and furnace for use therein. J. Lutz. Pr. Pat. 

461,843, Aug. 5, 1913. Under Int. Conv., Aug. 6, 1912. 

Seb Gor. Pat. 263,767 of 1912 ; this J., 1913, 1058.— T. P. B. 

I Wood-gas ; Apparatus for manufacturing . R. M. 

' Poole, Mount Gambior, South Australia. U.8. Pat. 
j 1,085,389, Jan. 27, 1914. 

■ See Eng. Pat. 13,929 of 1913 ; this J., 1914, 190.— T. P. B. 
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Cku ; AjypareUue ]oT leashing ^ especially for recovering 

ammonia from producer gas or other gase.s. A. H. hymn. 
Ft. Pat. 463,067, May 14, 1913. Under Int. Conv., May 
14. 1912, and Jan. 9. 1913. 

8k« Eng. Pats. 11,452 of 1912 and 744 of 1013; this J., 
1912, 1167 ; 1913, 1147.~-T. F. B. 

Petrdeum ; Process for the solidification of . C. | 

Gerard, Bmssels. U.S. Pat. 1,085,119, Jan. 27, 1914. 

Sae Eng. Pat. 12,158 of 1911 ; this J., 1912, 632.’-T. F. B, 

Manufacture of hydrocyanic acid [from rcjiiducs of coal- 
gas ^mrif cation]. Fng. Pat. 18,168. Sec VII. 


IlB.— DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Tungsten lamp; Use^ of tht concentrated filament in ! 

the laboratory. F. A. McDermott. ,1. Amer. Chem. 1 
Soo., 1914. 36, 4.54-- 4.M. 

The author recornmemls for laborat<uy purposes the ' 
Mazda stereoptinon lamp (eunoentrated filament) rated j 
at 1(K) watts on a J 10-volt eirouif, and giving about GO ! 
candle-power. Tin* round bulb is about 7-5 em. diam., , 
and the filament is formed inl-o a eloso coil looped over ' 
supports about 1 cm. a|a‘t,th(* loojw forming an open . 
cylinder about 1 em. in diarn. ; as viewe<i from one side the 
entire light-giving elenumt is eoneentrated in a space i 
about 1 cm. squari*. Tlie lamyi has proved specially u.seful for > 
microscopic work and for the polarimetrie e\amination of 
solutions too highly coloured or turbid to give satisfactory 
remt^ with light from orduirv sources.- -.A. S. i 

Nitrogen; Disa ppinranci of In a tanystni lamp. ' 

Chemmtl nactioms at riry loiv jirts.'iuri s. ]). I. Lang- : 
imiir. .). Amei. (’hem. Soc., 191.3, 36, 931 — 1»43. Z. 
anorg (’hem., 1914, 85, 261 — 278. also this J., 

1913, 1(199.) 

Nitrogen is consumed in a tungsten lamj) in three ways ; , 
chemical, elect roehemieal and eleetrienl. 'J’he chemical j 
effect is caused by the direct union of tung.steii vapour , 
with nitrogen l-o form the nit rule WNj. At preR.surps nyi , 
to O'OOl min. the velocity of this change is proyjnrtional j 
to the jiroduet of the rati* of xolatilisation of the tiingstini ; 
and the pressure of the nitrogen. From about 0'903 to ' 
1 mm. the \ elocity is dej>endent on the rate of volatilisation ' 
of the metal and indrjx'tidenl of tin* y»re.ssnre. At pres- 
sures over 2 mm. tlie voloeity is still dejiendent on tho 1 
rate of volatilisation hut the latter is greatly diminished | 
hv the presciK (■ of nitrogen at Ibis pressure. Nitrogen ' 
docs not react umle! any eonditiotis with solid tungsten. • 
The velocity <4 e^ ,r [loration of tungsten in vac a o at a 
toin[H‘ratuie o;, *lii thermodynamie scale i.s given by 

1 .40-'- K«,„T I 

where M is e.\|.nssni in ^nns. nf tiinjisten per secomi ik-i- ! 
sq. cm. of Mi r face ; and the vapour pressure in mm. 4>f 
mercury is given by 

log,,p^]5.50O Q,u 

the la ent heat being 218(X)0 — 1*8T cal-*, per grm. atom 
The vapour pressure at the m. }it. (327(PCI.) is about i 
0 08 m.m., and tlie b. pt. is n ar 5000“ (A nitride WN ' 
i^ a clear brown substance when seen in thin layers, easily 
distinguishable from finely divided tungsten.' It is de- 
comywsed by water, yielding ammonia and probably the 
trioxide WO3. Tho electrochemical removal of nitrogen 
takes place at much lower temperatun-s (1600® C.) if 
potentials of over 40 volts are used, so that a perceptible 
discharge takes place through the gas. In this case 
also the nitride is formed. The purely electrical process 
occurs at pressures below 0 005 niin. with 250 volts and 
very high filament temperatures. It is very irregular 


4 

and part at least of the nitrogen is easily recoverable by 
heating the bulb. The behaviour of nitrogen towarcb 
solid tungsten and tungsten vapour is very similar to that 
of oxygen towards platinum. — W. H. P. 

Patents. 

Distillaiion of carbonaceom material. H. G. Hills, Man- 
chester, and R. W. Thom, Southport. Eng. Pat, 3284. 
Feb. 8, 1913. 

The material is jdaced in thin layers on trays in an 
externally heated oven from which the air is exhausted, 
and the distillation is carried out in stages at successively 
higher temperatures, the distillates being received in 
separate tar tanks. The process is intermittent, the 
trays being removed for recharging. The successive stages 
of the distillation may be effected in successive ovens of 
a s(‘rics. — A. T. L. 

Distillation gases ; Process and apparatus for removing tar 

from warm , utilising tar^ tar oils, or similar products 

as ur^hing agents. Berlin- Anhaltischo Maschinonbau- 
Aet.-( Jes. Abk'iliing Koln-Bayonthal. Fr. Pat. 461,966, 
Aug. 28, 1913. Under Int. Conv., Sept. 28, 1912. 

The gas is introduced beneath a flat plate |)erforated with 
holes of say 1 cm. diam. and immerse I in a layer of tar, 
tar oil, or similar washing agent, so that largo bubbles 
of the gas rise in a steady stream through the tar, the 
surface of wdiieh remains comparatively calm. Gwing to 
surface tension, fhe bubbles become flattened as they 
reach the surface, and the tar, etc,, contained in the gas 
is effectively removed as the bubbles oscai>o from tho 
surface.— H. H. 

Ileati ng material conta ining liquid ; Processes and apparatus 

for . T. O. Franke, l/>ndon. Eng. Pat. 12,232, 

May 2G, 191.3. Under Int. Conv, Jan. 27, 1913. 

Adilitioii to Eng. Pat. 12,231 of 1913 (see U.S. Pat. 

I. 083,879 of 1914 ; following). 

The material (peat, ooze, wood ])ulp, etc.) is agitated by 
stirrers, knives or mixers during the heating by steam and 
the direction of the Btt*am is reversed from time to time. 

— W. H. C. 

Heating material containing liquid; Apparatus for . 

J. Franke, J^ondon. U.S. Pat, 1,083,879, Jan. 6, 
1914. 

The material is contained in a vessel which is revolved 
upon horizontal hollow trunnions through wliich the 
heating agent enters and leaves. By means of suitable 
automatic valves the direction of the flow of the heating 
agent through the vessel is reversed at every revolution 
of the vessel.— \V. II. (2. 

Ihatnaj material containing liquid ; Process and apparatus 
for- — . T. G. Franke, London. Eng. Pat. 12,231, 
May 26, 1913. Under Int. Conv., Aug. 26, 1912, 

,Sj.:k U.S. Pat. 1,083,879 of 1914; preceding.— T. F. B. 

Healing substances containing liquid ; Process and apparatus 
h,r— . T. O. Franke. Fr. Pat. 461,776, Aug. 25, 1913. 
Under Int. Conv., Aug. 26, 1912, and Jan. 27, 1913. 
See Eng. Pat. 12,232 of 1913 and U.S. Pat. 1,083,879 of 
1914 ; preceding. — T. F. B. 

Heating etir or gases ; Heat-regenerator for . G. Gobbe, 

Jumet, Belgium. U.S. Pat. 1,086,322, Feb. 3, 1914. 

See Eng. Pat. .5034 of 1913 ; this J., 1913, 903.— T. F. B. 


nL--TAR AND TAR PRODUCTS. 

Peat tar; The phenols of . E. Bomstein and F, 

Bernstein. Z. angew. Choin., 1914, 27, 71 — 72. 

A SAMPLE of tar obtained in the manufacture of coke from 
peat contained 18 per cent, of phenolic substances. Some 
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of the»o were apparently metlwlatwl, ao after a pre- 
liminary fractionation the methyl groups were first rc- 
moTod and the product further fractionated. In this way 
the presence in the tar of phenol, o-, w-, and p-ore»ol, 1.2.3- 
and 1.2.4-xylonol, catechol, homocutecliol, and pyrogallol 
was demonstrated. — W. H. P. 


i aluminium chloride in absence of water. Intermediate 
products containing aluminium are formed during the 
reaction, but they can be easily converted into the free 
arylides, e.f/., by treatment with cold concentrated hydro- 
chloric acid.- -T. F. B. 


Vitch ; Determination of the tempera! urf /f Mjftmitig of — — . 
W Abeles. ()heni.-Z«*it.. 1914, S8, 249. 


A MOD JFK’ ATI ON of KlingcrH nuMiod 
(this .1., 1914, 130) whereby the tiuck- 
ness of the layer of pitch is yel 
more rigorously defined. The luerciirx 
(5 grms.), supported in the tube by a 
movable cork or wad (see fig.), is 
ndjusti'd so that the ineniscuH coincides 
with a mark on the tube 5 mm. from 
1 he en<l. The space above the in(‘r<*ur 
is then filled with molten pitch at loO 
and after cooling in ice tlw wad 
is removcMl and the detcjrminatioii 
continued as described by Klingei. 
Bohm’s method, in which weighed 
pieces of brass are uh <‘<1 in place ot 
fhe merciirv. yii'lds higbei valiie.s and 
eoiwquentlv gr<*atcr dilferenecs in llic 
east* of high-inciting iisphaltums. 

--,1. It. 



(,'reml ; Proreas for separating wi- and p- ‘. Schulke 

und Mayr. (Icr. Pat. 268,780, Doc. 24, 1911. 

A MIXTURE of m- and p-crcsol is allowed to stand for a long 
time at the ordinary temperature with about its own 
weight of 80 — ^90 per cent, sulfihuric acid, whereupon tho 
greater part of the r/i-cresol is sulphonated, whilst the jt>- 
eompoiind is unchanged. The p-ercsol is separaU^d from 
lh<i mixture either by yiouriiig into wat<‘r or by extraction 
with ether or other organic solvent. The sulphonic group 
is rimioved from tho ra-cresolsulphonic acid by known 
methods. — ^1'. F. B 

n-Nt!ro coni]K>fni(h of acifhited diami noanthraquinones ; 

Process for jnreparimj . Fnrbenfabr. vorni. F. 

Bayer und Co. (Jer. Put. 268,984, Oct. 17, 1912. 

WiiKV an acyl derivative of 1.4-diaminoanthraquinonp 
is treated with a nitrating agent in concentrated sulphuric 
acid solution, the nitro group enters an a-position in tho 
nucleus not containing the amino groups. By eliminating 
the acyl group, a new compound, .5- nitro- 1.4 -diamino- 
ant hi aquinone, is obtained. —T. F. B. 

Ifpthochhaidcs of primary aromaiic amines and their 
dtiiniitcis; t*roress firr isolating the-- -- from the 
rediirtion ptodnrts of the eorresjionding nitro-, amino- 
vitro-, vitroso-, azoxif , azo-. o.ryazo-, and aminoazo- 
compounds. 11. Ponuuanz. Oer. Pat. 269,542, .Ian. 9, 
1912. 


I* VTEN'IS. 

Coal Ini and the like hydriH'arhon distdkihon. .T, Kr.scn, 
London. Fiig. i*at. 'IX.srrl, iRv. Hi, 1912. 

A VOLATILE solvent which has i\ boiling point at least 
80' C. belciw' that of the product to lx* distilled, is intro- 
duced progressively into the hcati'd tar or other mineral 
oil. The solvent is introduced at a eonsuhuably lower 
temperature than that to which tlie tar is heated, and its 
effect Is to carry over the h(‘av> constituents of the tar. 
Tho products are condensed sejiuratelv, and tho eon 
dciised solvent is led back to the still for a subseqnenl 
operation. The light oils of coal tai may be used . s 
solvont.s in coal tar distillation, wliiLst for distilling a 
petroleimi tar of b. ]it. 330“ (',, light ]ietroli‘uni oils of ‘ 
b. j)t, 170“ Cl are suitable. (Uehuvnee is directed in pur- 
suance of Scot. 7, Mub-H<'ct. 4. of tho Patents and Designs 
Act, 1007, to Eng. Pats. 1980 of 1880 and 1411 of 1898.) 

™T. F. B. 

Coal tar, petroleum residues, creosote, sehi<f oils and the 

like ; ( ouversion of inlu pitch, J. Posen, London. 

Eng. Pat. 28,973, Dee. 16, 1912. 

In carrying out the [irocess deseribid in Fr. Paf. 443,207 
of 1911 (see this ,1., 1912, 97S) it niuv be desirable to 
convert only ])art of the const it nents* of tho coal tar, i 
petroleum residues, eU\, into pitch, and to recover the ! 
other constituents. In such a case, a euiTent of air 
under pressure is introduced into tlie heated tar, etc., in , 
fl series of column like or other stills, tlie eimstitueiita to be 
saved being removed and eondeiusetl .sejairately, whilst the 
other vapours evolvinl are }ia.s.sed into the succeeding ' 
column.^ to bo converted into piteli. The proces.H is pre- ! 
forably carried out in columns fiom 6 to 10 metres high ! 
and 2 to 3 metres in diameter. — F. H. 

Alpha -arylides of heta-naphthisatin ; Process for producing 

. Farbenfabr. vorrn. F. Jhuer und Co., Elbei-feld 

Germany. Eng. Pat. 30,072, Dec. 31, 1913. Under 
Int. Couv., May 2, 1013. 

fl-HYDROCyANOCARBODlNAPHTIlVLlMlNB or thc mixod 
hydrocyanocarbo-y8-naphthylaryliniine.s can be converted 
into a-arylidc8 of /J-naphthisatin liy treatment with 


The eom]>oiinds mentioned in the title are reduced by 
mean.s of bydroehlorie ai'id and iron, the quantity of 
the latter lieing such that only ferrous chloride and no 
, ferric chloridi‘ is formed, whilst the (‘\ee.ss of hydrochloric 
acid is .so legulated that the whole* of the ferrous chloride* 
I feirme'd remains in seilutiem: liy this ini'ans, tlie h}dro- 
I ehloriile of the ainino-ee»m pound is obtained in a ])uie 
condition. — 3’. F. B. 

Phenols and their substitution jirodurts ; Process fur 

pre flaring di- and polyhydne . C F. Bwhringer 

t und {Seihne. (J-r. Pat. 269.544, De e. 15, 1911. 

Mono- or ped^lialoge'iiated j)henol8 or their substitution 
products are* heated under {)rc8sun‘ witli aqueous solutions 
<»f alkali liydroxide*8 or carbonate's, or mixtures eif the two, 
in pre'seiiee of co]q>er or a coppjT salt. Tbe^ yields are 
said le> be very high; feir instance, the. yield of catechol 
freim o-chlorophenol W'as 83 j>er cent. — T. F. B. 

DistilUug hijdtorarhons ; Process foi’ . Soc. Anem. 

des Combu.stiblcs Jndustnels. Fr. Pat. 462,952, Dec. 4, 
1912. 

See Eng. Pat. 28,972 of 1912; preceding.- T. F. B, 


IV.-COLOURING MATTERS AND DYES. 

PurpnrogaUin ; Preparation of . C. Graebe. Ber 

1914, 47, 337- 338. 

Bv oxidising pyrogallol w’ith sotlium nitrites and formic 
acid in t he absence of air, 3(1—3 1 j>t;r cent, of the theoretical 
yielel of purpurogallin is obtained, whereas by the usual 
methcKi, using acetic acid in the jirenience of air, tho 
I highest yield obtainable is 20 per cent. Tho product is 
j obtained quite pure without rccrystallisation. — .1, B. 

Carbnzole derimtiees of the anthraquinone seriejt. F. 
Cllmann and E. lllgen. Ber., 1914, 47 , 380—383. 
j The oarbazoles of the a-aminoanthraquinono series form 
louco-compounds which dye cotton, though faintly, in 
shades fast to alkalis, in which respect they differ &om the 
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fththllS, carbajEole and 

IcSft ^*‘*«i>* like the 

^ ^^^“^"oanthraquinone, » not 
jesiatant^ to alkalis. The new compounds are nrenared 

ieatinnSX-aM ®'i ‘‘■»“““»n‘h«qumonc ^ 

seating, preferably m diphcnylaminc sohitionTr.^. : ^ 

\n.v/ 


ruT.razitsiiis'r"®'''””” - 

Ihuz^mition of rarimt amhm : IVtoiVy of . E 

JassiUy. Comptea rend., liJU, 1S8, 48!)^!)!. 

'“f '‘"‘lin*-. 0 ami p tnliiidine., 
m-xyhd nc, p-anisidmo and tolidmo may be reprosontod 

I>y the oq,mti..n J^- K (100 x)*. The three nilrnnilinea 

IhHame^e.ml.t'.'^w"H“ P. 

J>eJi»il!on and testing of the fastness of dgestnffs. See W 

Tatents. I 

O'nazdes of the anmmtie series : Manufaelure of , 

A. U. Kloxain, London. From (^hein. Fabr. Grkiheim- 

r,Ohree’’'‘’ ">0 benxeno, naphthalene, or 

anthracene aerieH can be eonverU-d eaHily, and with miod 

bv heath e wit h" me?'r"'‘".'^ 

Jienxcn.cazo.;t.mH,hthyla,„i«.r ( 

d.v,de<l eoj.per (1 part) are heated for t A h oura to ImS 
in mtiobenzcm* (J()()0 partH) • the ‘> 1 nn,TthfKrivr 
tmxole ia iaolat^ Oy lll,erii« tt H-:;i'nt'i:i:'‘‘a^:d 
the Bolvent by means ol steam. T. F. H. * 1 ^ 

I 

U’f9oidt, e,d.,uring matters : Treatment of umJutde ! 

isoda' Pabri-r’ t !' ""'n Anilin und | 

Vff. i-.,„ i 

;&s-rF? 

Iihomc or taiboxyhe aeids, e«i)eciolly benxyloted amin.. 
Kiilphonjc acids, phenolaulphonie aeids, and^eondenaation 
products of phenolsulphonie aeid.s with formairhyd^ 

— T. 1’. B 

Tot dgesMfs; Proeess for nmking . Farbwerke 

vorni. Meister, Imeins, und Brunimr First A^, to; 
datod Hept. 24, 191:i. to Fr. Pat 44*2. A^g. 23 Wl’"’ 
Under Int. Conv., Now. 14, 1912, March 20 and siipt j",’ 


> I>yeatuff8 soluble in sodium sulnhidf > / 

^ “f ’l9i2^"“Addit^?5 

1 artieuCly a .ulphXtrV^u:^!^.*" "“'P'*''**- 

‘Z r'”f‘ /- 

i’r. «• “• H- 

prolonged tiiniT h m i- compounds for 

I ■ ‘ 

«5sr<t;. s'Sr— 

j rsS’" i?3S‘ 

I fl'iithraquinone-aeridone typo. T. F. B ^ 

pS'SFsrsaS— 

'‘ZJnr‘]f]LSeZTl f''' ■ Farbcnfabr. 

1{N2 ^ Nov. 6, 


.jombinedwito^klo^^^ 


ToiVaiiSw* '*f'«'"'>ed in the principal patont (this J. 

! 3, 2,.6) can be obtained by treating arylido-haloeen 
■quinones with denvatives of thiocarbemie Lid, such as 
the xaii^ates or tritbioearbonates. Further, when the 
T^T '* pressure, preferably in prince 

“r other diluent, and usin/anr^the 
wife mentioned, the reaction fa a^lcrat^ 

differe| sP^fre o*b J A^CT^T^t* 

I 

pressure, and in presemi of a dilhent.—T^Br^ ^ ' 


fat [anlhroeenel dyestuffs ; Proeess for preparing fast 

It«.''l^‘’l9T2. “■ **■ 269,216, 

‘’7™*“'* containing bromine, obtained from 
oI^'^cst’T ^^'Ju°*^?”*'^"”'“mone according to Ger. Pat 
2b5,047 (see this J.. 1913, 1101), fa conSensed with a 
primary aromatie^ amine. The products dye cotton from 
the alkahno vat, fast bright shades. — T. F. B. 

Indigo dyestuffs ; of preparing finely. difHded or 

Mlloid- A. Schmidt and A. Steindorff, Assicnore 

Jam 27, Germany. U.S. Pat. 1,086,361; 

See Ger. Pat. 242,532 of 1910 ; this J., 1912, 278. T. F. B. 

Azo dyes: YeUow . H. Goldormann, Berlin-Lichter- 

felde, and F. Ackormann, BerUn-Freidenau, Assignors 
to Act.-aos, f. Anilinfabr., Berlin. U.S. Pat. 1,086,165, 
Feb. 3, 1914. 

See Eng. Pat. 6779 of 1913 this J,, 1913 905.— T. F. B. 
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Vat dyeslnffit of the benaanthrone smts. Badischo Anilin 
und Sodi Fabrik. Fr. Pat. 4(52,570, Nov. 25, 1912. 
Ske Eng. Pat, 26,561 of 1912 ; this J., 1013. 1004.--T. F. B. 

Produclioin of fa«t nhades on irgHablf fihffs und dyeetvffe 
therefor. Eng. Pat. 1435. Sic VI. 


V.-HBRES ; TEXTILES ; CELLULOSE ; 
PAPER. 

Esparto groMH ; The comnureial imixtrUinet of — — . (\ .1. 

Koch. Trojionpflanzcr, 1014, 18, 50^79. 

The eHj>arto plant grows l)CBt (»n mixed limestone and 
gravel soils; its natural region lies between 32“ and 4P N. 
latitude, but it is capable <d resisting consid< rable varia- 
tions in temixirature and is found at alti(iid<'N up to 3tK»0 
ft. The leaf ranges in hmgth from 30 to 7tt em., attaining 
1 m. under exceyitKjnal ciroumstnnees. It is pule green 
when growing but becomes yellow on drying ; it rolls 
up under the influence of druiess, attaining its eylindrieal 
form at tike riyHming stage. About 2(Kb(KK) tons of tlie 
gross arc im|K)rb‘d almost exclusively by England ; the 
quantity hos remained stationary for 1.“) years, a d(*eliiu> 
from one source Ixiing made up by inereased importations 
from other sounm If the leaf is liarvest<‘d bebne 
maturity the quality of the fibre is very iribuior, yi<‘lding 
a w'mi'transparent paper. In niost districts the use ol 
the knife is forbidden; a tuft of grass lequires S — 1,» 
years before it becomes product i\e, and may thmi be 
“ pulled ” annually for 3(t- .5(» yt'ars. 'I'he b<‘st time for 
pulling is the autumn ; in most countries a closi ^season is 
lixtid by regulation during the larliei months of thi‘ year. 
3’hc harvcat<‘d grass is stonsl and dinxl b)r a eonsiderabic 
time bt^foTii packing for shipment. ; the hydraidie pressed 
bales weigh about 22.J lb. per cub. ft. the majority of 
German papermakers are not interc.sted in the gra.ss, 
partly through unfamiliarity, partly osung to difheulties 
jn procuring^ fri-ights. Freights from Algicr.s and (han 
run about 2 Sh. per ton for Hamburg and 21s, for Engli.sh 
ports. The area undei esparto in Algeria isaliout 2.H(Mi,tKM» 
aorofl, of which about thici'-fourths are in the department 
of Oran. Begulalions a.s to sea.son of cioyqung ate in 
force, also certain zones are re.s(‘r\’(‘d as a protection 
against sand-troubles. Exports from Algeiia were l(Kf,788 
tons in I91J and 11(5,632 tons in 1912, average [»rice .52 h. 
per ton; e.xports from Tunisia weie .7(1,797 tons in 1911, 
average price 57s. jior ton. Jncrea.s(‘s from these eountius 
in recent years have taken place at the expense of the 
I’rinoli trade, now yiractioally ruined l)y war and .seureity 
of labour. The Spanish variety of es|iailo is still the 
most va'uuble although liigli jjriees and enr<'le.s.s industrial 
habits have. led to wasUdul methods of cropping. Exfiorts 
have deelinisl from about (ilMKMt tons in 1897 to 41,990 
in 1012, but the fluetmitioiis since ltM)4 .sliew a fairly 
steady average; tlu* jiriee runs about 95.^. p.-r ton and 
has fallen from more than doubl * this figme ‘-mee l,S83, 

.1. F. lb 


r^TEXTS. 

Rctthig jdanl*! : /Vo/7^.v for chunlcalltf . \', N. J'\ 

Lombard, Faris, and G. A. F. Jji.scuui', Alfortville, 
France. Eng. Fat. 23.3.75, Oct. 15, 1913. I'nder Hit. 
Conv., .Inly 19. 1913. 

The plant is heated in an autoclave with a halogen deriva- 
tive of a hydrocarbon mixed or emnlsilied with water, an 
alkali being added to neutralise any acid formed. The 
solvents preferred are the chlorine derivatives of acetvlenc*, 
particularly trichloroethylene (b.pt. 85^— 88"' B. 

Cotton resembling sill ; Munufuciurf of . L. Herms- 

dorf and B. Toufer. Fr. Fat. 4(53,973, Sept, 29, 1913. 
Under Int. Conv., June 20, 1913. 

Cotton, whether mercerised or not, is treattnl in a bath 
of soap solution and then dipjied, without washing, into 


a solution of an acid, f.g., awtic, sulphuric formic, lactic^ 

, or iKiric acid, etc. This imparts a silky “ touch ” to the 
e«)Uon, which is subsequently calendered undw heavy 
jirmure. betwetm rolls engraved with numerous very 
fine linos, whereby a silky lustre is produced. — J. F. B. 

('fllulo.se elhn s und Hu ir tran.sformation irrodwets ; Manu^ 

fucturcof . H. i>rcyfus. Fr. Fat. 462,274, Nov. 18, 

1912. 

Alkyl ethf‘rH of eellulow aic juepared by steeping ocllvilose 
in a solution of eaustic. stala or potash sufficiently dilutt? 
to permit of the uniform distribution of 2 — 4 mols. of 
alkali per imd. of cellulosi'. The water is then more or 
less coin plet cl vnunoved by evaporation in eoewo, preferably 
under a very high vacuum. The mass of alkali cellulose is 
trcat<-d with nndhyl or ethyl sulphate or chloride, which 
may be imifdovM^d alone or dilntod with a neutral solvent. 

■ such as benzmv to ensnn* uniform distribution, at a tem- 
, jM-ratiiro preferably n(*t exce^eding .50® — 60® 0. The 
.solubilit \ of tin- products may be modified by subsequent 
treatment with mineral or organic; acids, the action being 
in9‘rrupf<‘d at any .stage; when th<‘ desired solubility is 
attained. — .1. F. H. 

Cdhdost front nsinons nvofh ; Manufucturc of- u'ittk- 

rtrorrrif of oil of fnrpentinc and rosin oil. »Soc. Anon. 
l.e Camplin'. Fr. J5it. 462,1581. Nov. 27, 1912. 

Kisisors wood is digest.ediri the form of small chips witlv 
a solution of caustic soda to which salts such as sodium 
, earhonate or sulpha*!', may be added. When the teiii- 
]K‘Tntur«' and pressure in the digester havi' reai'hed a suit- 
able point, a eoek in the upper portion of the vesstd ia 
sliglitly o(M’ned au<l th<‘ vapours of oil of turpentine are 
distilh'd off, eondcmsisl in a cooling worm and the distillat<» 
Hi]inral<-(l Irorn the watm’. The digestion of the charge of 
wood is eontimmd until eotnplet(‘, and the lyc is separati;c! 
from t In* ci'llulose. Th<' liijuid is 0 !)neentrated and calcined 
^ in a elos(‘<l V!‘.s.sel witii the production of resin oils and 
I tars. The latter are siq tarn led by treatment with scxla 
and the resin oils puiitii'd by rectification ; phenolic by- 
produel.s arc obtained by acidifying tJic alkaline solutiuix 
!tl the tai’8.-~J. b. B. 

Sulfthilt palp .sptnf tifrs ; VrvjxiroUon and utilisation of 

himlinf/ und int pngn>ifitiff .salnttance froin . E. 

Follacsc'k. Fr. Fat.' 462,429, Si pt. 10, ‘ 1913. Under 
Int. Conv., Sept. 16, 1912. 

Till': spent lye.s are tnated with a slight excess of lime 
and evap<uatcd until a scum begins to form, a C(;rtain 
<|uantily of heavy mineral oil is tlien added drop by drop, 

' which cnablc.s the e<»ni pounds of lime to be skimmed off. 

Tlie elantied liquid is further evaporated until it is just 
I fluul and about .5 per cent, of heavy mineral oil is workwl 
j into tlu' hot tbiekeiK'd mass. Afti'r cooling, the mass 
is mixed with a further (juantity of heavy oil in the pro- 
j jtortuin of 5 parts of oil to 4 parts of thn product ; the 
! wliule is mixed with 1-5 part of lime pasti* and boiled up 
again. This firotluct .servt's as a basis for binding and iiii- 
, i»regiiating eompoumls by mixing with lime, heavy oil or 
I water accordiiisr to the jairpose in view.--,!. F. B. 

Flu.i : Pioef'..^^ of prtpunng . (}. H. Campbr'il, 

Toronto. H.S. Pats. 1, 08(5, 270, 1.980,271, 1,086,272, 
and 1,986,273, Feb. 3. J9I4. 

' Sue Eng. Pats. 14.7J5, 14,71(5, 14,717. and 14,718 of 1911 ; 
this J„ 1912, .58.3, 71 1, 7(59.— T. F. B. 


VI.— BLEACHING ; DYEING; PRINTING; 

: FINISHING. 

! Fu.shus.s of dtjesi tiffs ; The difinition and testing of the , 

I Re|Nirt of the '• Kehtheitskommission ” (Ver. Deutseber 
(’hemiker). Z. angew. (*hem., 1914, 27, 57—63. 

! (’hem.-Zeit., 1914, 38, 1.54—1,58. 

i * 

j The report, of a committee apjioinW by the V ercin 
Deutscher (Inmiker to establish standaid fastness 
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and standard deiinitioua of fastness. The standards of dyed with 10 per oont of Glauber’s salt and 3 i^or cent, of 

faatnsas or norms arc identified by numbers, the lowest acetic acid, raising from 60‘'C. to the boil in ^ hour,, 

number indicating the least degree of fastness, the highest boiling ^ hour, exhausting gradually with 2 i>er cent, of 

nunil^r the greatest degree of fastness. The norms sulphuric acid, cooling to 70*^ C., adding 2 5 jkm cent, of 

are prepared with well-known dyestufiis, dyed according potassium bichromate and boiling light^ for 40 minutes, 

to ^ven methods. The numbers in brackets after the Fastness with regard to white cotton. I. (Test A : much 

names of dyestuffs refer to Schultz’s Farbstofftabellen, bleeding into white). 2 per cent. Chrysophenine G (304). 

5th Ed. 1. Fastness to light. The atauda^s arc: dyed with 10 per cent, of Glauber’s salt, raising to the 

Cedton : 1. 5-5 per cent, Chicago Blue 6B (424), first bath. boil from 40'" C. in 20 minutes, boiling for 1 hour and 

II. 1 percent. Methylene Blue BG (650). 111. 1 percent. exhausting with 2 per cent, of acetic acid after boiling. 

Indoin Blue R (126), I.V. 20 per cent. K^TOgone Violet | hour. 111. (Test A : no bleeding into white). 2 percent. 

3R, first bath. V. 2*5 per cent. Benzo Fast Red 8BL, Patent Blue (546) dyed as before. V. (TestB: no bleeding, 

first bath. VI. 9 per cent. Hydron Blue G in paste (748), into white). 7 jier cent. Palatine Chrome Black 6 B (18) > 

first bath. VII. 8 nor cent. Kyrogeno Black, first bath. dyed as before. 3a. Fastness to water of dyed cotton. 

VIll. 25 per cent. Indan throne Blue GC in j)aBte (843), first The dyed material is plaited with white cotton, sUk 

bath. Wool: 1. 3-15 per cent. Indigotine 1 (877). II. 3 and wool in the proportion of two parts of dyed material 

|wr cent. Patent Blue A (545). 111. 3-25 per cent. to one ]>art of white, steep<Mi fori hour in a 40 volume 

Amarant (168). IV. 4*4 per cent. Azo Acid Retl B (64). bath of distilltKl water at about 20“ (!. and dried at the 

V.6 per cent. Acid Violet 4 RN. VI. 2-5 [kt cent. Diamine ordinary temperature. I, (Aftt‘r one steeping shi^o 

Fast Rod F (343) after-chromed. VJ 1. 4 jKr cent. Anthra- so newhaf lighte '.whiU' stained). 2 jx5r cent. Chrysophenine 

quinoiiG Green GXN (864). VIIJ. Imligo pure, dy<Hl G (304) dyed as under 2a J. 1 11. (After one steeping shade 

to the same strengths tvs the above B('ven standards. unehungc^ and whitt^ not stained). 2 per conl.C'hloramine 

2a. Fastness to washituj and to boiling if dyed cotton in Yellow (' (617) dyed os the foregoing. V. (After three 

contact with white ootlon. Two tests are uswl. (A) The sb'cpings. each with fresh water, no change and no staining), 

sample is nlaiU^d with an equal weight of white cotton 8 pir cent. Immedial Carbon B (720) dyed as under 2o iV. 

and iimteti with a solutum of 2 gnus, of Mam'illcs soap lib. Fastness to water of dyed wool. 3’he sample is treated 

JKr litre for | hour at 40“ 0. in a 40 volumes bath, then for 12 hours as under 3a. 1. (After one sWojnng shade 

alternately kneaded with the lingers and retuni(‘d to the ehangtid or lighter, white stained). 2 per cent. Azo Yellow 

bath ten tirm^s and finally rinse h 1 and dried. (B) The (141) dyed with 10 per cent, of Glauber’s salt and 19 PJ* 

])lait is boiled for I hour in a solution of 5 grins, of Marseilles cent, of sodium bisulphatt', 1 hour at the boil. 111. 

soap and 3 grm.t of soda tish ler litre, eooled to 40'’’ 0. (After om' steeping shade unchanged, no bleeding), 

during ^ hour, and tluMi workcMl witJi the fingers os in A. ' 2 per eimt. Patt'ni blue A (545) dyed as under 26. v. 
]. (Tisst A ; shade only a little lighter, whit<* stained), j (After three steepings, each wdth* fresh water, shade 
3 f)Gr cent. Benzopurpurin 4B (.363), dyed at the boil unehangod, no bh^eding or only a trace). 7 per cent, 

with 20 grins, of Glauber’s sjilt jter litre, evaporation Palatine Chrome Black 6B (181) dyed as under 26, 

being eomjx'nsabsl. After 1 hour a further 20 gnus, j 4, Fastness to rubbing. A jiieco 0 / unfinished white cotton 
of Glauber’s salt per litn; is addl'd and boiling continued ! is streteluHl over the index finger and rubbed backwards 
for I hour. 11. ('I’est A: shade unchanged, white un- j und fr»rward8 over the dyed material ten times with a 
stained or nearly so). 5 percent. JViiiiiiline (616), dyed as ; stroke 10 cm. long. No types given. 5a. Fastness to 
under J., then diazotiseil and deveI»)|iod with /^-naphtlml, | hoi ironing of dyed eotton. '.riio dyinl material is wrapped 
the dyed material being finalh' soaped at 35“ C. for 5 ! jn thin, whib*, unfinished cotton which has been moistened 
minutes with a solution of 2 grins, of Marseilles soaji per ; with distilled water and pressed with an iron, so hot that 
litre. III. (Tost B : shade decidedly lighft'r, whib' only ! a woollen thn'od pressed by it bepins to be singed, until 
.slightly staiiu'd). 2-5 per ceuU Indoin Blue BB (126) on ^ the damp wrajqM'r has become quite dry. The shade of 
yarn mordanted with 6 ]K'r cent, of tannin ami 3 jM'i' cent of the ironed j>art is coinimred with the neighbouring 
antimony salt, dveing w ith 5 per cent, of acetic acid, first j unironed parts, while it is still hot. I. (Shade much 

1 hour cold, then raising to tlie boil during ^ hour and changed, colour bleeds into the white cotton). 1-5 per 

boiling I hour. ‘ 1\'. ('Pest B; shade unchanged, white cent. Methylem^ Blue B (669) dyed afb'r the usual method 
only slightly stained). 12 p<‘r cent. Immedial Tndone R. f(,r basic dyestutls during \ \ hours in 20 part.s of distilled 

eone. (733) dyed with 1| times the dxestulf weight of water with 2 ]>er cent, of aci-tic acid on material mordanted 

Hoiliiim sulphide crystals, 3 gnus, of soda and 20 grins. with 6 jK'r cent, of tannin and 3 jier cent, of antimony 

of salt per litre, evaj)oration being eoinpensated. After suit. III. (Shade somew'hat changed, no bleeding). 

1 hour at the boil a further 20 gnus, of salt per litre is ] por cent. Henzopur|)urin 4B (363) dyed as under 2«. 
added and boiling eonliriued ^ hour. Alt.enmtivestandard ; y. (No change, no l»lceding). 1 per cent. Chloramine 

indigo dyed to tlie same strength in a hydrtjsulphik* Yellow G (617) dyed as under 2a 1. 56. Fastness to hot 

vat containing 10 grins, of Indigo (20 per cent, jmste) ironing of dyed wool. 'The dytKl matt'rial is pressed for 

per litre, giving three dips with 10 minutes oxidation JO .seconds with an iron so hot that it just fails to scorch 

botwoon, V. ('Pe.st B ; shade unelianged, white unstained { a white wool thread. 1. (Shade greatly changed, the 
or nearly so). Alizarin Red (“Old Red”), 26. Fastness 1 original tone returning very slowly or inconifiletely on 
to washing of dyed mud pUiikd with whiti wool and cotton. | (moling). 2 yier cent.. Fuehsin S (524) dyi'd with 10 per 
Two b'sts are used. A. The dyed niab'rial is ydaitc'd j cent, of Glauber’s salt and 10 yier cent, of sodium bi- 
witli (‘qual w^eughts of washed whito wool and b<»iled I Hulyihate, I hour at the boil. 111. (Shade rather strongly 
out eott( n and treated for I hour at 40' in a .50 volume ; clnmged, rt'turning quickly). 2 yjer cent. Amarant (168> 
bath containing 10 grins, of Marseilles soap (free from | dyed with 10 per cent, of Glauber’s salt and JO yier cent, 
caustic soda) and 0-5 grm. of soda ash jxt litre, then ! of sodium bisiilfihate, heating from 60“ (’. to the boil 
kneaded well by luiml five times, squeezed, rinsed ami in 20 minutes and boiling 1 hour. V. (No change). 2 per 

dried. B. The yilait is treated in the above solution at cent. Turtrazine (23) dyed as 1. 6. Fastness to slaving of 

80*“ removed, allowed to cool f(»r I hour, then worked dyed wool and cotton. The sample is plaited with an 
by hand as before. Fastness with regard to white wool. equal weight of white wool, steeped in a solution of 6 grniH. 

1. (Tf'st A : great change of sliadi?, much bleeding into the of Marseilles soayi yier litrt' at the ordinary temperature, 

white material). 2 y)er cent, tlrange 11 (146) dyt^l wrung out, kept in an atmosphere of sulphur dioxide for 

1 hour at the boil with 10 per cent, of Glaubers salt ( 12 hours, rinsed and dried. Dyed cotton. I. (Shade 
and 10 jier cent, of sodium hisulyihate. 111. (Test A; I changed, white wool stained). 1 per cent. Diamond Fuehsin 
no change in shade or only a trace, no bleeding into the (512) dyed as for Methylene Blue under 5a. 111. (Shade 

white). 2 per cent, of Patent Blue A (646) dyed with 10 per very slightly changed, no staining). 1 per cent. Golumbia 
cent, of Gtaulier’s salt and 3 yicr cent, of acetic acid, Black F extra (463) dyed as under 2a J. V. (No change), 
raising from 40® C. to th<> boil in 20 minutes ami 1 per cent. Diamine Black BH (333) developed with 
boiling lightly for 1 hour, the bath being exhausted by /j nayihthol as for Primuline under 2a. Dyed wool. I. 
adding 2 per cent, of sulpliurio acid after | hour’s boiling. (Shade somewhat strongly chafed, no bleeding into 
V. (Tost B : no change in shade or only a trace, no bleeding white or very little). 2 per oont. Diamine Scarlet B (31 9> 

into white). 7 per cent, of Palatine Chrome Black 6 B (181) dyod as under 26 I. 11 h (Slight change in shade, no 
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bleeding or only a tmcp). 2 per cent. Milling Red G (293) 
dyed with 10 per cent, of Glaubcr’e suit and 2 per cent, of 
4w;ctio acid, heating from 30*^ C. to the boil in 20—30 
minutes, boiling lightly 1 hour and exhausting with 
3 per cent, of acetic acid after boiling for J hour. V. (No i 
change in shade, no bleeding or only a trace). 2 per cent. I 
Palatine Scarlet A (81) dved with 10 per cent, of Glauber’s 
aalt and 10 per cent, of sodium bisulphatc, rai'^ing from ! 
60^ C. to the boil in 20 minutes and boiling 1 hour. la. j 
Fastneag to perspiration of dyed region. Tlic sample, i 

} )laitcd with an equal weight of white cotton, is steeped 
or 10 minutes at 80® in a solution containing 5 c.c. j 
of neutral ammonium acetate (7-5 - 30 per cent.) per ; 

litre of distilled water and then dried without rinsing. 

I. (Shade becomes lighter, white cotton strongly stained), j 
1 per cent. Chrysopheninc C (304) dyed os under 2a I. ' 
III. (Shade unehangtxl, white stained).*! jkt cent. Diamine ! 
Black BH (333) dyinl as I. V. (No change, white not 
stained), 20 per cent. Indanthrone Blue R8 in paste («38). j 
7b. Fastness to perspiration of dyed V'ool. 'J’he <lyeing i.s ; 
spotted with a 10 per cimt. salt solution, dried at (he 
ordinary tempeititure and bruslied. I. ((ireat change in ' 
shade). 2 imt cent. Amarant (108) dyed as under 56 III. ' 
III. (Moderate change in shade). 2 p<*r cent. Wool (ln*en S j 
■(566) dyed with 10 is'-r cent, of (Jlauber’s salt and 10 per j 
cent. 01 sodium bisuliihate for I hour at the boil. V. (No ) 
change), 2 |K‘r cent. Brilliant (Iroceiu (227) dyed us 
tmdor 1. Alternattvc test : 'Phe sample, plaited with i 
white wool and cotton is treat'd with ammonium acetate 
as for cotton. 1. {Shad(» unchanged or very slightly 
changed, white wool and cotton stained). 2 jxt etmt. 
Ay.o Vcllow (141) dyed us under 36. 111. (No change in 

shade, cotton not stained, wool only a little). 2 per cent. 
Amarant (108) <lyed as uiuh'r V. (No change, no 
staining). 7 per cent. Palatine (’lirorue Black OB (181) 
rlyed as under 26. 8. Fastness to alkali {and to street mud 

<ind dust). The sample is spotted with a mixture contain- 
ing lOgrms. of lime and lOgrms. of ammonia (24 per cent.) 
in a litre of water, pressed, allowed to dry at the ordinary 
tomneraturc and brushed. If'en/. 1. (Htrong change 
in shade). 2 |mt cent. Water Bliu* (.5.39) dyed with 10 
|)cr cent, sodium bisulphate, raising from 00"('. to tlie 
boil in 20 minutes and boiling | hour. Ilf, (Moderate 
change), 2 fier cent. Amarant (108) dyed as under 56. 
V. (No change). 7 jM*r tent. Palatine Clironu' Black 0 B 
(181) dyed as uniier 26. Cotton. I. (Great change). 
1*5 |jcr cent. Malachite Gnsm cone. (405) dyed on tannin- 
antimony mordant as under 5« J. III. (Moderate change). 

1 per cent. Direct Deep Black 10 extra (403) dyed as umlei 
2a I. V. (No change). 8 per cent. Diamine Black BH 
(333) dyed as under 2a 11. Oa. Fastness of dyed cotton 
to cross-dyeing. The dyed rnat-erial, plaiteii with an 
equal weight of white wool and of white cotton, is boiknl 
in a 40 volume bath with 10 |)er cent, of sodium bi.sulphnte 
on the weight of the material. J. (Shadi* a little lighter, 
white wool stained). 2 jier cent, (’hloraniiiie Yellow (' 
(017) dyerl as under 2a J. III. (Shade not affeeted or 
only slightlv. white W'ool only slightly stained). 3 per eeiit. | 
Primulino dcvelojH*d as uuiler 2a. V. (No change, no ' 
staining). 8 ^ler ei'nt. Immodial (’arlion B (720) dyed as | 
under 2a IV. 06. Fastness to cross. dyeing of dyed irool. I 
’I’ho dywl material, pbiited with white woo), is treated 1 
in a 70 volume bath with a solution containing 2-6 grflis. | 
of sodium bisulpluiti* |kt litre for IJ hour at 90-— 02^(’. i 
I. (Shade only a little changed, white wool stained). 2 ]'er j 
cent. Oirom(‘ Yellow D (177) dyed with 10 per cent, of I 
Glaulx'r’s salt and 3 per cent, of acidic actid, raising from i 
tiO® C. to the boil in | hour, cAhaiisting after boiling i 
I hour with 2 f)or cent, of Hul]ihuri(; acid, cooling to 70" (’.. ) 
adding 1’2.'> }K‘r eimt. of potassium bichromate and j 
boiling lightly for I hour. III. (Shade unchanged, white I 
only slightly stained). 2 juu* cent. Diamine Scarlet B (310) j 
dyed as under 26 I. V. (Shade unchanged, white not j 
stained or only slightly). 0 jm'f cent. Alizarin Black WX i 
extra in paste (774) dyed with 10 iior cent, of Glauber’s 
salt and 5 per cent, of acetic aeui, raising from 60° C. 
to the boil in 20 minutes, boiling J hour, then exhausting 
with 6 per cent, of acetic acid, boiling a further 20 minutes, 
cooling to 70°C., atlding 2 per cent, of potassium bi- 
ohromate, and boiling lightly for 40 minutes. 10. Fastness 
to acid of dyed cotton. The material is sjxittod with 10 per 


cent, sulphuric acid and with 30 per cent, acetic acid and 
the spots compared with a plain water Sjpot. 1. (Mineral 
acid : great change ; organic acid : little change). 3 per 
cent. Diamine Scarlet B (310). III. (Mineral aoid : great 
change. Organic acid : unchanged). 0*6 per cent. Ghrv- 
Bophenino G (304). V. (No change with either acid). 
20 per cent, indanthrenc Blue RS in paste (838). 11. 
Fastne.ss to kier boiling of dyed cotton. The sample is 
tested in two wa\'8 : A, boiling for 6 hours along with 
white unbleached cotton in a circulating kier together 
with 7-5 jx!r cent, of soda ash, 0 5 per cent, of Marseilles 
soap and 1 jH!r cent, of “ Ludigol ” ; liquor to cloth ratio, 
5:1. B, boiling as above without the “Ludigol.” 1. 
(Test A : completely destroj'cd). Congo Red. 11. (Test 
A : almost compltstoly destroyed)^ Methylene Blue B. 

III. (Test A: rather changwi but not spoiled). Indigo. 

IV. (Test A: no change). Helindone Orange R (913). 

V. (Ti«t B: no change). 'J’urkey Red (“ Old RckI”). 
12. Fastness to ehlorinr of dyed cotton. The sample is 
])laited with an equal weight of white cotton, wettetl 
out and treated for 1 hour at 15"(’. in bleaching powder 
solution containing J grm. active chlorine j)cr litre (a 
fC Be., sp. gr. 1 037, liquor diluted 1 : 20 and checked by 
titration) or in a sodium hypochlorite solution, pn^paretl 
from bleaching powdtT and sodium carbonate, containing 
1 grm. active chlorine jkt litre and not more than 0*3 grm. 
of sodium earboiiati‘ ])lt litre, 'rhe sample is afterwards 
iiiis(‘d, soured, rinsed and dri(‘d. J. (Sodium hyiiochlorite : 

I shad<“ lightiT, white stained. Bleaching powder : shadi^ 
[ much lighk'i*, white stained). 1 ]a‘r cent. Methylene Blue B 
(650) dyed as under 5a. II. (Sodium hypochlorite : 
I s.hade chang(‘d, white not stained. Bleaching powder : 
j shade niiieh changed, white not stained). 6 jier cent. 
Indanthrenc Olive U in powder (701) flyed | hour at 60° G. 
ill a 20 volume bath of distilled water made up with 
5 parts of caustic soda of 40 Bi‘. (s]). gr. 1-383) and 2] parts 
of hvdroHulphiti* on the weight of the dyestuff. 111. 
(Sodium hvpoehlorite : only a little lighter, white not 
stained. Bleaching jiowder : shade imieh lighter, white 
not stained). Indigo dyed to the strengtli of 3 jx^r cent. 
Diamine Fast Blue* FFB dyod as under 2a 1. IV. (Sodium 
hvfioehloriti* : ehangi*, no staining. Bleaching powder : 

shade distinctly ligjiter, white not stained). 10 ixir cent, 
j llydron Blue G 20|)erccnt. paste (748) dyed as under 11., 

I but with ^ |»art of caustic soda of 40 Bi*. (sp. gr. 1*383) ami 
i I ])ari of hydroHulphite on the weight of dyestuff. V. (No 
I change and no staining with eithec sodium hypochlorite or 
I bleaching powder). Turkey Reg (“Old Red”). 13. 

Fastness to mercerising of dyed rotton. The dyed material 
j is stitched into blem^hed, iinlinished cotton cloth and 
j .st<'(‘ped for 5 ininuti's in cold caustic soda of 30 B^. 

(sp. gr. 1-263), prcis.snd, rinsi^d, soured, rinsed and dried. 

1 I. (Shade ihe least ehaiig(*d, white cotton somewhat stained). 

I 4 jier cent. Primulirie (616) dyed as under 2a. III. (Shade 
i uneha-nged, wdiitc only very slightly stained). 1 per 
e*nt. ( 'iiloratuine Yellow (’ (617) dyed as under 2a 1. 

(Shade iinchangcjl. no staining). 8 per cent. Immedial 
(Jarhon B (720) dyed as under 2a IV. 14. Fastness to 
hleaefnng of dyed irool. 'J’he dyed woollen cloth is stitched 
with whiti* wool, cotton and silk and bleached with a 
solution of 100 parts of distilled water and 20 parts of 
hydrogen peroxide (10—12 vol. per cent.), maintained 
slightly alkaline with ammonia. The sample is entered 
at 50" in a 40 — 50 volume bath, which is allowed to 
cool gradually during 12 hours. 1. (No change in shade, 
or very littli*. but silk, wool and cotton stained). 2 jier 
cent. Azo Yellow (141) dyed as under 36. II. (Sh^e 
lighter, little bleeding). 2 |K!r cent. Patent Blue A (546) 
dytHi os under 26. Jit. (Shade lighter, no bWding). 2 per 
cent. Fast Yellow S (137) dyed as for Azo Yellow under 
36. 1 \^ (Shade not (shanged or only slightly, some bleeding 
into silk and cotttm but none into wool). 2 per cent. 
(.’hr^Tiophonine G (304) dyed as under 26. V. (No change 
in shade or bleeding, or only a trace), 2 per cent. Sulfon- 
cyanin GR extra (257) dyed with 20 pw cent, of Glauber’s 
salt and 5 per cent, of ammonium acetate, raising from 
40° C. in hour and dyeing at 80° — 90° C. for J hour. 16. 
Fastness to milling of dyed wool. Two tests : A. Neutral 
milling. The dyed material, plaited with equal weights 
of wool and cotton, is troattid at 30° C. in a 40 
volume bath of 20 grms. of Marseilles soap per litre of 
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•diflitiUed water. The sample is first milled b}' hand, then 
allowed to stand two hours, again milled and finally 
washed and dried. B. Alkaline milling. Same treatment 
as in A but at 40° C. and with the addition of 6 grms. 
of soda ash to the soap solution. Fastness with white 
vfool. I. (Test A : decided change in shade, strong 
bleeding into white). 2 i>er cent. Aao Yellow (141) dyed 
as in 35. II. (Test A : little change in shade, little bleeding). 

2 per cent. Ponceau RR (82) dy^ as for Orange II under 

25. III. (Test A : No change or only a trace, no bleeding). 

0 per cent. Sulfonoyanin Black 2B (205) dyed os under 
14 IV. IV. (Test B : no change or only a trace, little 
bleeding). 2 per cent. Chrome Yellow li (177) dyed as 
under 96. V. (Test B ; No change or only a trace, no 
bleeding). 7 per cent. Anthracene Chrome Black P extra 
dl86) dyed as under 26 V. Fastness vnlh w^ite c(Atm. 

1. (Strong bleeding into white cotton). 2 i>er cent. Diamine 
Scarlet B (319) dyed os under 261. II. (Little bloe<ling). 

2 per (jent. Ponee,au RR (82) dyed as for Drange 11. under 

26. II r. (No bltxMling). 0 jx‘r cent. Sulfoncyanin Black 
2B (265) dyed as under 14 IV. IV. (Little bleeding). 

5 per cent.' Diamond Black P (277) aftt*r-chronied with 
1-5 jx^r cent, of iMjtasHium bichromate, otherwise dyed as 
under 26 V. \ ^ (No blooding). 7 per cent. Diamond 
Black PV (157) dyed us under 26 V. 16. FastneM to | 
■carboniHin^. The sample is 8tee])ed in sulphuric acid of 
rr'Bc. (sp. gr. 1 037) for I hour, squceml so as to retain 
100 ])er c(int. of moistim', (lrn‘d at 80 C. for 1 hour, 
washed for hour with 200 jiarts of distilled water, 
squeezed, iK'utralised in 200 parts of Bodiiiin carbonate 
solution (2 jxT 1000), wash(!d till neutral to litmus and 
ihml. ]. ((jlr<'at change in shade). 2 |mt cent. Alizarin 
Red VV (780) dyed with 2 |kt cent, of a<*ctic ackl, raising ' 
from .S0'(‘. to tin* hoil in ] hour and boiling IJ hour, ' 
•on wool firtjviously mordanted with 3 iK*r cent, of I 
jiotassium bichromat(*and2j| piTcent. of sodium bisiilphuto 
1| hour at the boil. 111. (Little changi*). 2 |Kir cent, 
(trango IV (139) dyed with 10 per cent, of Glaulier’s 
.salt and 10 per cent, of sodium bisulphate 1 hour at the 
}»oil. V. (No change or onl^N a trace). 2 ]>cr cent. Palatine 
Sc.arlet A (81) dyed with 10 jH^r cent, of Glauber’s salt 
and 10 JHT cent, of sodium bisulphate, raising from 60'^ G. 
to the boil in 20 minutes and boiling 1 hour. 17. Fastness 
to 'potting of dyed wool. Two tests : A. I'he dyed mak*rial, 
plaited witli equal weights of white wool and cotton, is 
Ireateil with 60 parts t>f ilistilled whaler at 90'* G., washed 
and dried. B. As in A with the addition of 1 gnu. of 
Marseilles soap per litre. I. (I’est A : shade changed, 
white wool or cotton strongly stained). 2 jkt cent. Patent 
Blue A (545) dyed us under 26. III. (Test A ; No change 
•or only a trace, wwl and cotton somewhat stained). 5 per ! 
cent. Diamontl Black F (277) dyed as under 15 IV. V. (Tost | 
B : no ehangi* or only a trace, no bleeding). 7 per cent. | 
Alizarin Black WX extra, dyed as under 26 V. 18, j 
Fastness to decatising of dyed wool. 7’w'o kvsts ; A. The 
material is wound on a dwatising cylinder and steamed 
in a chxicd ajjparatus for 5 mimit<‘s at a prossiue of 1 
atmosphcn\ li. 'Phe same but at 2-5 atmospheres jncssure 
for 10 minutes. T. (Test A : rather great change in shade). 

2 jx>r mit. iSulfoncyanin GR extra (257) dyed as under 
14 V. 111. (Test A : no change). 2 jxir cent. Crocein AZ 
'(225) dyed as Brilliant-^ Crocein 3B under 76, V. (1’est 
B : no change). 9 ix-sr cent. Naphthol Black 6B (269) 
dyed with 10 per cent, of sodium bisulphate, raising from 
40° C. to the boil in | hqur and boiling lightly 1 hour. 
19. Fastness to sea uniter of dyed umoL The dyed material, 
plaited with an equal weight of white wool, is treated for 
24 hours with 40 parts of a cold solution containing 
30 grms, of salt and 6 grms. of calcium chloride per litre 
and dried without rinsing. I. (Shade only slightly changed, 
white wool strongly stained). 2 wr cent. Chryaoin (143) 
dyed as under 36 I. III. (Shade not ohangM or only 
very slightly, white somewhat strongly stained). 2 pr 
cent. Cyanol extra (546) dyed as unaer 26 III. V. (No 
change, no stainii^. 0 per cent. Sulfoncyanin Black (266) 
dyed as under 14 V, — J. B. 

Adsorption in solutions. II. G. von Georgievics. Kol- 
loid-Zeits., 1014, 14, 69—74. 

The author has shown previously (this J., 1912, 68) that 
an the absorption of ooids by wool there is first solution 


of the acid by the wool, followed by adsorption. In 

BoedockcFs distribution formula if 

f’ ftbre 

the process is one of solution, and in cases of solution 
plus adsorption, the value of a; is greater than 1 and 
increases with the amount of adsorption. The values 
of X for the absorption of thirteen different acids by wool 
are tabulated. Tncy follow the same order as the relative 
“ strengths ” of the acids, and the author draws the 
conclusion that the adsorption as distinct from the solution 
of the acids is duo to the chemical affinity of the acids for 
wool substance. Evidence is cited in favour of the view 
that this hypothesis of adsorption is of general application. 

— A. S. 


Wool; The action of formaldehyde on ,and a note on 

the constitution of uvol. A. Kann. Fiirbcr-Zoit., 1914, 
26, 73—76. 

WiiKN treated with formaldehyde solution of about 4 per 
cent, concentratifui wool becomes resistant to the action 
of alkali and at the same time loses its affinity for dye- 
stuffs. The author has found that by the use of very 
weak formaldehyde (solutions containing 0*25 or as low 
as 010 jM*r cent, of commercial formaldehyde) the wool can 
be protected against the tendering action of alkali without 
Joss of affinity for dyestuffs. Tho reaction between wool 
and formaldiihydc takes place with great ease in slightly 
alkaline solution and much less advantageously in acid 
or neutral soliitif)n. Wool thus tn;ated can be dyed with 
sulphide dyestuffs, it shrinks less on steaming and it can 
1)0 seoured with eaustic alkali, using very little soap. 
Tho treatinl wool reacts with nitrous acid just like un- 
treated wool. 'I'lkis showB that wool does not contain 
an amino group, for such a group would have btx'u rendered 
inactive by the formaldi'hydo. It is concluded that wool 
contains the imino group, and the product of reaction 
with nitrous acid is a nitrosainino. Wool treated with 
nitrous acid retains its power of reacting with formaldehyde 
so that the condimsation must lie of the aldol typo and 
takes place with the carboxyl groups of tho wool. Those 
facts support tlx^ view that wool contains irnino and 
carboxyl groups and not amino and kotonic groups, 

■ — J. B. 


Pa TENTS. 

[*SVf)Mr/rt» 7 j Textile piece goods, uorp yarns and the like ; 

Machines for treating uifh liquids. J. 8. Ainley, 

Huddcr-sfield. Eng. Pat. 6970, March 22, 1913. 

In a machine of tho usual typo for scouring warps or 
fabrics in roj»e form, the sloping side on which the material 
falls from the taking-off roller is [irovidcd with an endless 
apron between which and another endless apron the 
fabric is groupt‘d in folds, in which form emerging from 
boncatli the upjsT apron it comes under a “ possing*’ or 
squeezing plati*. Tho two aprons and the siptoozing plate 
arc all driven intermittently. — J. B. 

(pme : Treating [blexwhing] fibrous matermls with . 

E. G minder, Jieutlingen, Germany. Eng. Pat. 28,763, 
Dec. 12, 1913. Under Int. Conv., Doc. 14, 1912. 

The goods, more especially laundry goods, are treated in 
a hydro -ex tractor with a spray produced by atomising 
water with ozonised air. — J. B. 

Fast shades on re.geiabk fibres ; Production of and 

dyestuffs therefor. H. I^evinstoin, J. Baddilw and 
lx!>vinBt€in, Ltd., Manchester. Eng. Pat. 1436, Jan. 17, 
1913. 

The new dyestuffs are produced by combining the tetrazo- 
compound of a diamine with 2 moLs. of middle components 
capable of undergoing ro-diazotisation after ooupli^, at 
least one of which is an extra-nuclear amino-derivatiye of 
an aminonaphtholsulphonio acid ; tetraz' tising the inter- 
mediate product thus obtained and combining with 2 ntols. 
of resorcinol The dyestuffs by after-treatment on the fibre 
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witii formalddiyde become fast to washing. Shades 
ranging from ceange to purple and dark green are pro- 
dui ^ ; for instance, tetraaotised «»«asoxjtohudiiie 
combined with I mol. of m-aminobonzovl-Jc-amino-S- 
naphthol'T-solphonio aokl and 1 mol. ox 2'amino*5* 
naphthol-7-Bulphonic acid, tetrazotised and combined with 
2 mols. of resordttol gives an orange colour.— J. B. 

textile fibree ; Machines for . J. Pitton, 

Wakedeld. Eng. Pat. 13,210, June 7, 1913. 

Thi dye-vat is provided with an inner concentric vessd, 
the vertical sides of which are perforated. Inride this 
again is a movable vessel which also has its vertical rides 
perforated. The material is packed in the space between 
those two perforated walls and the dye-liquor is circulated 
horizontalfy through the material from the inside of the 
innermost vessel by means of a pump. — J. B. 

Dyeing peUst hairs^feathers^ ck. ; Process for . Act.- 

(Jes. fUr Anilin-Fabr., Berlin. Eng. Pat. 61, Jan. 1, 
1914. Under Int. Conv., June 14, 1913. 

A CL8AB greenish vellow shade is produced by treating 
the matei^, moraanted or not, with a solution of 2- 
hydroxy-S-methoxybenzaldehyde (a by-product in the 
manufacture of vanillin). — .J. B. 

Dry 'dyeing of furs or fur goods ; Process for the . | 

0. Lange. Ger. Pat. 266,515, Feb. 2, 1913. j 

Compounds obtained by heating oxidisable organic bases, 
such as p-nhenylenodiamine, with olein, are dissolved in 
the baths, in which carbon tetrachloride, petroleum spirit, 
etc., is used as solvent. — T. F. B. 

Joeing [and impregnaiing] nmleriala which are difficult to 

dye completely : Process for . J. Weller. Ger. Pat. 

266,708, Jan. 24, 1913. 

Habd substances, such as wood, stone, horn, etc., or 
densely packed textiles, such as cops, ar<^ treated with an 
easily volatile substance, such as other, carbon tetra- 
chloride, or petroleum spirit, and then immersed in hot 
dyostui! solutions. The preliminary treatment may also 
lie applied before impregnating wood, horn, or stone with 
subsiances other than dyestuffs.— T. F. B. j 

Aniline Black ; Process for producing . A, Ehren- I 

zweig. Ger. Pat, 267,628, Jan. 13, 19 J 2. 
p-PHENYLKNKDiAMiNE or its homologues, a [copper salt, 
a chlorate, aluminium acetate, and lactic acid arc used in 
the production of Aniline Black. The fibres are dried at | 
temperatures up to 100'" The following proportions are 
given : — For 100 litres of dyebath arc added (o) 4000 
grms. of aniline oil, 5200 grms. of 30 per cent, hydrochloric 
acid, and 2600 grms. of 60 per cent, lactic acid, (b) 3^ 
grma of powdered alumina and 1 120 grms. of acetic acid 
of 8*3® B. (sp. gr. 1-064), (c) 360 grms. of |)-phenyleno- 
diamine, 700 grms. of sc^um chlorate and 840 grms. of 
copper sulphate. —T. F. B. 

/lyemos on vegetable and animal fibres ; Process for prot 

duclng fast . Chem. Fabr. Grioshcim-Elektron. 

Ger. Pat. 268,779, June 22, 1911. 

A DiAEOAMiNO compound of the anthraquinone series is 
converted into its leuco compound by treatment with an 
alkaline reducing agent, this is applied to unmordanted 
animal oiii|mgetable fibre, and the dyestuff is developed 
byoxidatloE.— T. F. B. 


Discharges on indigo or smilar dischargeable dyestuffis ; 

Process for producing white or coloured . C. Sunder, 

and Morits Ribbert A.-Q. Ger, Pat. 267,408, Feb. 1, 
1913. 

Tto dyed goods are printed wHh a paste contai^g glucose, 
rino oxkto, and stannous oxide, or a tin salt, with or without 
an undiirihargeable vat dyestuff; after drying, the goods 
are passed thzougfa a boiling bath of eaastlo soda orjpotash 
of ^ B. <iip. gr. M62), washed and dried,— T. F, B. 
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m-rACIDS; ALKAUB; SALTS; rai- 
METAIXIC ElfflSm 

Sulphur in pyrites ; New tn^hod for the determination of 

E. Martin. Monit. Boient,, 1914, 4, 36. 

Details are given of certain precautions necessary in the 
volumetric method described recently (this J., 1913, 1005) t 
to ensure complete jpsrecipitation of the barium carbonate 
it k essential to have present a considerable exoM of 
sodium carbonate and to use only suffioiettt carbon dioxide 
just to discharge the pink colour of the phenolphthalein. 


Ammonia soda process ; Another form of the . P. P. 

Fedotieff and J. Koltunoff. Z. aimrg. Chem., 1914, 

85, 247—260. 

In view of the advantages of carrying out the ammonia 
soda reaction with sodium nitrate as raw material (see 
Colson, this J., 1910, 190), the authors made a complete 
study of the reaction on the same lines as that of the am- 
monia soda reaction proper (this J., 1904, 8^). Working, 
in the same way os with sodium chloride (i.e., by passing 
carbon dioxide into an ainmoniocal solution of the nitrate) 
the results are similar to those obtained in the ordinary 
process. The mother liquor may be treated with lime and a 
residue of oaloiiim and sodium nitrates obtained, valuable 
for manurial purposes ; or the liquor may be evaporated 
till all the dissolved sodium bicarbonate nas reacts with 
ammonium nitrate, giving off carbon dioxide and ammonia, 
then further evaporated to about half the volume, when 
about half of the ammonium nitrate will crystallise out. 
On adding sodium nitrate, ammonia and water in quanti- 
ties sufficient to bring the solution back to its original 
composition, and carbonating, all the newly added sodium 
nitrate will be oonvertiHl into bicarbonate and 87 per 
cent, of the ammonia into ammonium nitrate, while the 
remaining 12 per cent, of ammonia can bo recovered on 
evaporation. — W. H. P. 


Calcium hydroxide. T. Seliwanow. Z. anorg. Cbom., 
1914, 85, 329—352. 

Amorphotts calcium hydroxide usually fields more 
water than corresponds with the formula CafOHlj, but it 
reaches this composition on drying at 110® C., or in a 
desiccator at ordinary temperatures. The excess water k 
greater in specimens of the hydroxide obtained by precipi- 
tation of calcium chloride with sodium hydroxide, than in 
specimens obtained by slaking the oxide, although the 
latter on being kept under water for a long time apnroi^h 
the former in moisture content. The precipitated hydroxide 
absorbs water vapour''moro readily than the slaked hydrox- 
ide, the absorption being similar to that for other colloidal, 
substances, wHh no definite hydrate formation. A crystal- 
line hydroxide can be obtained from supersaturated 
solutions by evaporation at 28® — 30® C. under reduced 
pressure. It has the formula Ca(OH)| and k less soluble 
than the amorphous product. Supersaturated solutions 
which readily aeporit orystallino hydroxide cn warming, 
are indifferent to the solid hydroxide and do not deposit 
their excess at ordinary temperatures. The tryo- 
hj^ate obtained by freezing lime water k a mixture of ice 
with 2Ca(OH)„H,0. The Utter k less soluble than, and 
has a characteristic crystalline form quite different from, 
that of the hydroxide ; it k nnstable, readily passing into 
the amorphous hydroxide. Hie author concludes that 
the amorphous hydroxide is a polymeride of Ca(OH)t, 
oontainfaig not less than four atoms of oaloium in its 
molecule. orystalline product k probably not less 
oomplioatBd, and tkk view k supported by its polymorph* 
km.— W. H. P. 

I 

Sulphates; Physico-chemical determination of . A. 

iWng and A. Lasakitr. Comptes rend., 1914, 158, 
487—489. 

The oritiokms advaaoed by Bruno and d^Auzay (this J., 
1912, 505 and 742) agamst Dutoit's method of deter- 
mining su^^stes <tkk J., 1909, 871 and 912) are eodoieed 
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of «olable lulphftte by the eftriier portions of the barium Na|Si«Os and NatSiO,, were obtained* all in the 

sulphate prciupitate. Thu removu is most pronooxioed of orthorhombic orystids. K|Si|0| and Ka|8i0« w«e 

in the more ooneentrated solutions at low tempera- readily attacked by water* Na|Si« 0 | less rea^* whilst 

tores* and in the presence of alcohol It is more KHSigO« was not appreciably decomposed even when left 

marked with potassium and rubkUum sulphates than in contact with water for some hours at 100 ^ C. A iSries 

with those of the other i^ali metals. It only takes of hydrous glasses was also obtained representing super* 

phme when the barium sulphate is precipitated m situ ; cooled solutions unsaturated under the experimental 

a potassium sulphate solution suffers no fail in oouocntra- conditions. They were quite hard though oontaiuing up 

tiott on l^ing left in contact with previously precipitated to 25 per oont. of water. When heated in the air they lost 

barium sulphate. In alkaline solutions the alkali is water, and swelled up to a spon^-Hke mass often with 

absorbed and the snlphate left in solution, and a precipitate extremely thin vesicular walls. In most of the experi* 

containing absorbed sulphate may have this paHially ments the bomb after being heated was plunged into cold 

displaced on treatment with alkaU. The actual extent water : when the oruoihle was sap|K>rted in ^ upper part 

of the absorption is a function of the rate at whio.i the of the bomb* so that on cooling* the vapour spaoe* b«ow 

precipitant is added. — W. H. P. the omoible, was cooled more rapidly than the raaotion* 

mixture* the resulting rapid diminuti^ of pressure CMmsed 
^ , . „ „ « i. ^he water in the mixture to vaiiorise suddenly and a 

Double chromates; M. ^erre. Comptes nearly anhydrous, light, porous pumico-Uke product WW 

rend., 1914, 168, 496-497. obtained.--^. S. 


Calcium potassium chromate* GaCr 04 *K|Cr 0 | and its di- 
hydrate, CaCr 04 ,K,Cr 04 , 2 H ,0 can be obtained by treating 
calcium chromate with potassium chromate solution. The 
transition temperature from hydrate to anhydrous salt 
is about 46° 0. The salts are both decompose by water 
and the concentrations in potassium chromate and cal- 
cium chromate of the solutions with which they are in 
equilibrium at various temperatures are given. Potassium 
o^omate forms double salts with barium, strontium and 
lead chromates of the general formula, MCr 04 JC 2 Cr 04 . 
These also are decomposed by water and the concentrations 
of potassium chromate in the equilibrium solutions at 
various temperatures are tabulated. The double load 
salt unlike the others undergoes less decomposition at 
high than at low temperatures.— W. H. P. 

Silicates of potassium and sodium, their preparation and 

general lyropertiee ; New crystalline . G. W. Morey. 

J. Amer. Chem. Soc., 1914, 86 , 216—230. 

The new silicates were prepared by the hydrothermal 
method, the reacting sub- 
stances being heai^ in 
presence of water in a 
closed bomb at a high tem- 
ijerature and consequent 
nigh pressure. The bomb 
used, made of tool stool, 
consisted of a cylinder, 

E, 3 ins. diam. and 8 ins. 
long, in which was bored a 
hole of l^in. diam. enlarged 
at the top to receive the 
plug* B, which was screwed 
down hard by means of a 
wrench ; between the plug 
and the plunger was a sted 
washer to ensure that the 
latter did not rotate when 
the plim was screwed 
down. The ^-in. rod* C, 
of «the plunger passed 
through the washer and 
the phig with a clearance of 
about ^ in. The plunger 
fitted tightly into the bomb 
just above and below the 
shoulder and the joint 
was sealed by a flat copper 
wa^er* D, ^ in. thick* 
which was sonened by an- 
nealing in a flame just l>More 
use. A bomb of this type was used in 200 experiments 
^thout a leak being obeyed. It was heated in an deotric 
f^naoe, and the temperature measured by a thermo- 
element inserted in the hole, F, 1 in. diam. The reacting 
Mbstancee* uiuaUy water and finely powdeied jrianes 
(n^e from quarto and alkali oarbonate), weiipl*oed in the 
gold crucible* 0 . Thepeodoctaobteittedvai^aoeoedinflto 



Persilkates; The possible existence of . E* Jradis. 

Chem.-Zeit.* 1914, 88 , 221—222. 

When a solution of an alkali silicate is electrolysed, a 
portion of the oxygon set free at the anode is absorb^ ; 
the same takes place in the case of sulphurio acid solntions 
of silicates where the dilution is such as to prohibit the 
formation of porsuliihatos. Those facts afford some 
support for the assumption that pondlioates are capable of 
existing (see also this «).. 1914, 199). Solutions of aUadi 
silicates absorb oxygen when exposed to the air for about 
12 months; on acidifying such solutions with hydro- 
chloric acid, chlorine is evolved together with large 
quantities of oarbon dioxide.— W. P. S. 


Molybdenum ; Preparation of a metaphosphaU of tervalent 

. A. Colani. Comptes rencL* 1914* 168^ 499*» 

601 . 

Molybdic acid can be reduced in the presence of phosphoric 
acid at a high temperature by a variety eff methods with 
the formation of a yellowish crystalline substance of the 
formula, Mo(POa)t. The most oonvenJent reducing agent 
is molybdenum sulphide, and the reaction is carried out 
in a gold Rose crucible in a current of oarbon dioxide. The 
phosphate has the sp. gr. 3*28 at 0° C. and remains un- 
altor^ in dry air. It only oxidises slightly on being 
heated and is praotioally unaffected by minm adds at 
100° C. It is slowly attacked by boifiiu sulphuric add 
or oold aqua regia, and it dissolves oompmtely in a ssifod 
tube at 200 ° 0 . in a sightly acid solution of bichromate or 
iodic acid. Heated with water alone in the abeenoe of air 
to 250°— 300° C., it gives phosphorio add and a smell 
quantity of hydrogen.— W. H. P. 


Oxides of cobalt. H. T. Kalmus. J. Ind. Eng. Chem.* 
1914, 6 , 116—116. 

Many oxides of cobalt have been described in the literature* 
•but the existence of several of them is doubtful and only 
the three oxides* Co, 04 , C 04 Q, and CoO* are of epecial 
concern to the manutaotuier of commeroid cobalt oxide. 
When cobalt hydroxide produced by predpitating a 
chloride or sulphate solution with bleao)^ powder* is 
calcined at 106° C., a chocolate brown powder, CoyO|,H|0* 
is produced, which on beating at a mg^r Jamperatoie 
(386°— 910° C., preferably about 760° C.) VKJonverted 
into a black oxide oonsisting* like the commerdal black 
oxide* of Co, 04 , mixed with a small proportion of Cofif. 
Above 910° C. the black oxide loses oxygen and changes 
gradually into the gray monoxide* CoO* which can oe 
reduced to metal by oarbon monoxide shove 460° C. or 
by hydrogen above 260° C. The monoxide also exists as 
a yellow-green modification* which oan be obtained by 
heating & 1 O 4 with 2--8 per cent, of carbon at about 
90(^a The monoxide is oxidised to CoA, or CoiO^f^ 
Oo.Oy, when heated in air at 886°--gl0°a The oi&m 
msntiotted aes aU noihmagiistio.^A. & 
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Lead thhride and pototdvm mhtoride in aqueous mhUum; 

EquUibHum between . DemMsieux. Comptet re^., 

1914, tse, 18^194, 

IsoTHXBiUM at 14“. 60® and 100® C. are repreBented 
mphicalW. The three otirves are ol the same seneial 
form, and show branches corresponding to the eratenoe 
of two double salts, 2Pba„KCl and ]^l„KCl,iH,0. 

kjL 


Sulphur dioxide with ammonia ; Products of the reaction of 

. M.OgawaandS.Aoyama. Science Rep. Tdhoku 

Imp. Univ., Ser. I., 1913, II, 121—129. 

With ammonia in excess, and in ethereal solution at the 
temperature of a mixture of ice and salt, under the con- 
ditions given by Divers and Ogawa (this J., 1900, 246) 
sulphur and ammonia give the white ammonium amino- 
sulphite, NH| 80 ,NH 4 ; with sulphur dioxide in excess, 
the pale-yellow aminosulphurous acid, NH,SO|H, is 
formed. At ordinary temperatures, if the excess of 
ammonia is removed, the ammonium salt decomposes to 
a red m^ containing sulphite, sulphate, trithionate, and 
sulphamide ; the acid decomposes on slight warming to 
a similar mass. The red substance is not a c()m|>ound of 
the formula as supposed by Divers and 

Ogawa, but is princiiMuly ammonium trithionate. Ephraim 
and Piotrowiski (this J., 1911, 358) have denied that the 
red substance is a decomfositiun-i>rodiict, on the ground 
that they obtained it directly at — 38“ ; but this was 
because the reacting gases were imperfectly controlled, 
and the heat of the reaction dissipated with insufficient 
rapidity.— 0. E.- M. 


Colloidal solutions ; Preparation of by mechanical 

suhdivision. G. Wogclin. Kolloid-Zcits., 1914, 14, 
66—69. 

The author has succeeded in converting a number of 
substances into the colloidal condition by more or less 
prolonged grinding in an agate mortar, preferably with 
addition of a little water. Colloidal solutions of vanadium 
pentoxide and trioxide, silicon, antimony, and tungstic, 
titanic and molybdic acids wore prepartni in this way, but 
negative results were obtained with the ductile metals, 
cooper and bismuth, and with selenium, tellurium, graphite, 
sulphur, violet chromium chloride, calcium fluoride, 
oxides of copper, iron, cobalt, and xinc, and lead dioxide. 
The properties of the vanadium ^lentoxido and trioxide 
sola ore desoribed in detail. A colloidal solution of vana- 
dium pentoxide in alcohol was prepared in a similar 
manner, but negative results were obtained with petroleum 
coagulation. Starch after being ground in an agate mortar 
benzine and addition of the latter to the aloohos^ caused 
swelled imm^iately when treated with cold water, and 
on further grinding, a solution was obtained which could 
be filtered clear and gave an intense blue colour with 
iodine. — A. S. 


Iodine; Solubility of tn sodium iodide solution. 

H. W. Gill. J. Ohem., Met. and Min. Soc., S. AMctf, 

1913, 14, 290-292. 

By substituting sodium iodide for the potassium salt in 
lodometric amdysis, the Iodine can be recovered from waste 
solutions (this J., 1913, 961). The solubility of iodine in 
sodium iodide was found to be directly proportional to 
the oonoeif|ration of the iodide ; each 1 per cent, of iodide 
bnpn about the solution of 1 per cent, of iodine, from 
whm it would seem that a compound NaI.,2H.O exists 
in solution.— W. It S. 


Kaolin; Catalytic effect of on the union of hydrogen 

J. JoaniuB. Comptes rend., 1914, 158, 

T^ltesmioe of kaolin favours the combination of hydrogen 
and px|«en at temperatures from 280® 0. npwako, 
oooiidBm^ below the temperature (above 360® 0.) at 


udiioh is oan be observed in absence of koolin. Thw 
amount of water formed appesie to be proportional to 
the time of contact between the ganes and the catalyst* 
The activity of the kaolin depends greatly upon the tem- 
perature ait which it has previously been heated, and the 
extent to which it has lost its water of constitution. The- 
lower the water content the smaller is the activity. 

-W. H. P. 


Oxygen and nitrogen ; The Plumboxan process for the decom- 
position of atmospheric air into . G. Kassner. 

Arch. Pharm., 1913, 251, 596—609. (See also this J.,. 

ml, 621.) 

Steam is passed over a mixture of an alkali metaplumbate 
and an alkali manganate (Plumboxan), at a temperature 
of 400® — 500® C., when oxygen is evolved. The mixture 
can be regenerated by passing dry air over it at the same 
tomyierature. Under suitable conditions the absorption 
of oxygen is complete and pure nitrogen is obtained. The 
mechanism of tnc reaction is discussed in detail and 
evidence brought forward in support of the view that the 
evolution of oxygen is due to the alternate formation and 
dcoora}K)sition of a porplumbate. Using 1 kilo of Plum- 
boxan, a litre of oxygon can be obtained in 6 minutes by 
treatment with steam at 400® C., whilst at temperatures of 
450® — 500® C., the rate of j»roduction is doubled or trebled. 

— F. Shdn. 


Jrtive nitrogen. E. Tiede and E. Domcke. Ber., 1914, 
47, 420—42.5. (See also this J., 1913, 232 ; 1914, 76.) 
By means of a jointless glass apparatus in which com- 
mercial nitrogen (Unde) was passed over copper heated 
oletitrically to a t^miperature measured by a thermo- 
couple, it was shown that the afti*r-glow was suppressed 
unless the nitrogen was purposely contaminate with 
oxygen, provided that the tompe aturo and pressure were 
stich that no dissociation of copper oxide took place. On 
raising the temporaiuro beyond a linut depending on the 
pressure, the glow was restored. 3’ho phosphorosoence of 
sulphur, iodine, sodium, and thallium chloride, observed 
on heating them in nitrogen which has boon subjected to 
the action of the electric discharge, and attributed by 
Strutt to the prt'iscnre of active nitrogen, was similarly 
suppressed in the absence of oxygen. — 0. E. M. 


Ozone, nitrogen peroxide and hydrogen peroxide ; Deter- 
mination and distinction of , at high dilutions, J, N. 

luring. Chom. News, 1914, 109, 73 — 76. 

Potassium iodide dissolved in its own weight of water was 
used as the reagent. In the case of ozone the ratio of 
free iodine (plus bypoiodite) to iodato (plus periodate > 
dcoroased with the total amount of ozone passed and 
also with the oonoentration of the ozone. The ratio waa 
determined by siiooessiye titration with sodium thio- 
sulphate in neutral and acid solution. With very dilute 
ozone mixtures the former products were formed exclusively 
and the amount of alkali produced was too small to be 
detected with phonolphthatein or litmus. The alkalinity 
test was therefore inoonclusive in the case of highly 
diluted ozone. The iodine test failed when the dilution 
was greater than one part of ozone per million parts of 
aseous mixture ; at twice this oonoentration ozone still 
ad a decided odour. Below the oiYosoopio point of the 
reagent ( — 24®C.l iodate always predominated. Nitn^en 
peroxide differed from ozone in always yielding io&to 
as the main product in neutral solution. With an acid 
solution of the reagent in contact with atmospherio 
oxygen even minute quantities of nitrogen peroxide oonid 
be detected through a characteristic catuytic juxioees^ 
whereby iodine was oontinuously liberated. Very dilate 
gaseous mixtures of hydrogen peroidde behaved like 
similar mixtures of ozone; but 'mth increasing concen- 
tration the final result was a catalytic deoomposh^n 0$ 
the peroxide : 

KIO -f- HgOg SlI -p H|0 -f* Og» 

A solution of tilanuim sulphate in salplinrio acid iatmd 


jtSkm in prM«noe ni tnme* ol hydmgen peroxide but 
M tmiileoeed oMoe^. ^ 

PkMfhtrw ; TU wdificaiUmM 0 / . /. The Iroiie- 

/tvmafieiie ^ phoapkonu tHtfow by the sUeiU dedric 
iMorge* V. KoUeohtttter end A. Ihniiiikin. Z. 
Sldk^bem«, 1914, 80, 110—123. 

!tai aotioD of the silent eleotrie disoherge on phosjdiQnis 
VApour results in the formation of a layer of a homogeneous 
product of A high degree of dispersion. The d^m of 
dispersion and consequently the appearance of the deposit 
vary considerably with the nature of the indifferent 
gas present in the tube, just as they do in the case of metals 
under somewhat similar circumstances (this J., 1912, 640). 
Argon and helium at 0*5 mm. pressure produce a kind of 
locKwning of the deposit which is more marked in the 
ease of argon than in that of helium. An excess 
of phosphorus vapour beyond the quantity trans* 
formed, which can be ensure by heating the tube, has 
also a similar effect. Argon and phosphorus vapour are 
absorbed W the deposit and can be expelled by subsequent 
heating. Hydrogen and nitrogen unite with the phos- 

f chorus vapour under the innuenoe of the discharge, 
orming solid compounds. These oompounds may oe 
deposit^ in the layer of transformed phosphorus without 
anting its homogeneous appearance under the micro* 
scope. It is onl^ at relatively mgh pressures that visible 
<]^ntities of different solids are formed. On heating 
the homogeneous deposits obtained under various con* 
ditions they are all transformed into ordinary red phos* 
phorus, and the differences in colour caused by differences 
in the conditions of deposition entirely disappear. The 
process and the structural forms observed appear to be 
very similar to those observed in the case of silver (this 
J., 1912, 188). The original deposits are related to 
Hittorfs phosphorus, in the same way as mirror silver 
to the crystalline metel. Just as the degree of dispersion 
of the mirror silver decreases on heating so does that of the 
phosphorus, the somewhat sintered red phosphorus 
being formed. This is a disperse form analogous to 
aiAydrous stannic oxide gel, and in suitable ” miner- 
alising ” melts may be converted into Hittorfs crjnstalline 
phosphorus just as the stannio oxide can be converted 
into cassiterite. — W. H. P. 

Artificial graphite, ; Sulphure'ted hydrogen from . 

W. H. Woodcock and B. Blount. Analyst, 1914, 89, 
67—69. 

A SAipLE of Acheson's massive graphite emitted hydrogen 
sulphide when broken or scrapea. It contained 0*11 

r cent. S. and 0*20 per cent, of ash consisting of ; — 
0*062, A1 0*014, Fe 0 012, Ca 0 029, and Mg 0-008 
per cent. Experiments showed that hydrogen sulphide 
was not oecluaed by the material, but that the gas was 
derived from an unstable sulphide of the typo A1,S,, 
which is decomposed by moist air, when not protected 
by the graphite. It was pointed out by W. J. A. Butter- 
field that minute traces of hydrogen sulphide could be 
^tooted by the odour with more certainty than by means 
of lead a^^te paper as ordinarily used.— €. A. M. 

of chromic acid. Wienhaus. See XX. 

Solubility of eilica in hydrochloric^ niirkt and eulphuric 
acidt. Wundor and Subimann. See XXIII. 

Titration offerrie salts by redueiwn. Russo. SeeXXlll. 

Analysis qf nitralest chlorates and peroxides reduction. 
Russo and Sensl See XXIU. 

Patbkts. 

; Method^ masiv/aduring . M. If. 

Half, Aaiigiior io T. ^ wiUaoii, Ottawa, CSaiia^ tJJ3. 
Ra4.l,984»656,Jaa.20,1914, , 

i j,. loMi 


wduoed phosphoroi o:ddes,--4). R. ^ 

Ba^ nitride f Mawafadmte of Mh , Ths BrltMt 

^omson-Houstoii Oo., Lta, Loiito. From Genend 

12,877, May 27, 1918. ^ 

Boron nitride is stabilised by heating to 2000* C. or moiw 
in an eleotrie resistance fumaoe, prefSably in Mm pmMoe 
of almut 20 per cent, of a boron oomponad, whiob is. 
volatile at the temperature of treatment, Mm itmilMng 
atmosphere of boron oompounds serving to veemmb 
oxidation of boron nitride.— O. R. . 

Nitrides; Process of manufacture of . G. Coutagim. 

Fimt Addition, dated Nov. 8, 1912, to Pr. Pat. 

July 26, 1912 (this J., 1918, 1010). * 

When the second electrode is oonstituted as 
in the chief patent, either by one of the agglomerated, 
carbon rings of the furnace lining, or by a carbon bar- 
encased in one of these rings, the arc is no longer caused 
to rotate rapidly but remains fixed ; its point of attach- 
ment to the second electrode then either describes a ohnfie- 
or turns about its own axis, according as it h attaMmd 
eccentrically or axially, its motion being imparted to it 
by the slow rotation of the fumaoe and oeing unaffected 
by the gaseous current. — 0. R. 

Chromic acid salts of the heavy metals and of the alkaUno 

earth metals ; Process for the manufacture of ^ and 

also of chromium colouring matter. J. Mubli^er,. 
Prague, Bohemia. Eng. Pat. 14,226, Juno 19, 1918.. 
Under Int. Conv., June 19, 1912. 

Alkaline-earth chromates are obtained by 
chromic oxide or hydroxide with alkaline-earth oxides, 
or hydroxides to a heat in an oxygen-containing gas 
under proesure; by the similar treatment of bromic 
oxide or hydroxide, alone or together with oxides or* 
hydroxides of the heavy metab, intensely coloured 
pigments are produced.— 0. R. 

Hydrocyanic acid [from residues of cadifos mrificationl,*^ 

Process for the manufacture of . Fabnques m 

Produits Chimiques do Thann et de Mulhouie, 

Germany, South Metropolitan Gas Co., London, a n d 
^^Freyw, Nancy, France. Eng. Pat. 18,166, Aug. 9, 

Tee sludge obtained by washing crude coal-gas wiMt 
ferrous sulphate solution, is boiled with slaked Urns ontlL 
free from ammonium compounds, and the resulthag 
forrocyanlde is treated with ammonium sulphate to ftmm 
a precipitate of calcium-ammonium ferrocyanide and 
oslcium sulphate, which is filtered off, waited, and boPsd 
with dilate sulphuric acid with the formaMon of pate 
hydrocyanic acid and ammonium ferrous ferrocyamds,. 
the latter compound folding calcium ferreoyanide 
when boiled with lime. The reactions are repiesentsd 
by the equations : (1), CatPe(C^)« -f (NHauSOa 
C a(NH 4 ).,Fe(CN), -f CaSO- , (2). + 

SH^O* « Fe(NH4),Fe(CN\ + keSO, + (w^SO. 4- 
6H1 ;N; (3), Pe(NH*),Fe(CN), -f 20a{0B5*on Oa^Sf&Sf,? 
Pe(0H), + 2(NH4)0H.-0.h. 

Common salt; Manufacture of—. Intemafibkal Silt 
Co., Ltd., London. Eng. Pat. 22,466, Ool 0, 1913. 
Under Int. Conv., July 31, 1918. 

CoMifON salt is fused in a fomaoe, then run oonMaaone^ 
into a revolving system of oonoentrio pans, disposed 
one bebw the <^6r ; as the material ooob and eterfiowi 
£rom one pan into another, it is stlned by mmm 
of a pronged devise, adapM to he toweted Into 0 M% it 
the pans as requirsd, the graaiilgtod sab heing inljii* 
inatifMSy diaehiiiged bom phn hf Aihl 


m 


Cl. m—ACIDSf AUULtS; SALTS; KOlf^MBTALUC ELEMENTS. tsmdk 1914 . 


Phoephorut pentachhride : Manufactwt of 8 . 

Peacock, Philadelphi*, Pa., U.S.A. Eng. Pat. 23,023, 

Oct. 11, 1913. 

TeX'OALcivh phosphate is heated with potassium chloride 
in an atmosphere void of oxygen, in prc^rtions corres- 
ponding with the equation : Ca«P.O(, -f lOKCl « 3CaU 
-f- 5K|0 4 - 2 PCI 5 . To obtain a high velocity of reaction 
and to minimise dissociation of the pontachloride, the 
gaseous products of the reaction are removed by suction, 
a yield ot 97--98 jK^r cent, being obtained at a temperature 
of about 1100® C. and a pressure of about 600 mm. If 
•desired, the phosphorus pcntachlorido may be treated 
with hot water to form phosphoric and hydrochloric 
acids, and caustic potash may be recovered from the solid 
residue of the double deoom position. — 0 . R. 


Calcium eyanamide ; Process of producing . DettifosB 

Power Uo., Ltd., and J. H. Lidholm, London. F.ng. 
Pat. 28,524, Dec. 10, 1913. Under Int. Conv., Fob 24, 
1913. 

Calcium carbide is introduced continuously but gradually 
into a furnace chamber, which is heated to a high tempera- 
ture and supplied with nitrogen ; owing to the small 
quantity of carbide fed into the furnace at a time, the 
material almost instantly acquires the reaction tempera- 
ture, so that the fresh oarbidu is constantly being heated 
by the heat of reaction of eyanamide in the process of 
formation ; the block of eyanamide, when complete, is 
removed all at once from the reaction chamber, to which 
•end it is collected in a separate vessel, having perforated 
, sides and resting on the furnace bottom ; the latter is 
removable and quickly replaceable by another furnace 
bottom carrving an empty collector, so that no appreciable 
amount of heat is lost when changing colleckirs. — 0. R. 


Lead salts of aceiic acid ; Manufacture of . A. G. 

Bloxam, London. From Westdeutsohe Bleifarbcn- 
werke Kalkow G.m.b.H., Offenbach a/M., Germany. 
Eng. Pat. 29,048, Doc. 16, 1913. 

A MASS of lead rests inside a cylindrical vessel upon a 
grating, the space between which and the bottom of the 
vessel contains acetic acid or normal lead acetate solu- 
tion ; the level of the liquid reaches to just below the 
grating. Compressed air is forced through the liquid and 
raises it in the form of foam into intimate contact with the 
superposed lead, with the result that the lead is rapidly 
oxidii^ and dissolved. — 0. R. 


Jkidioactive maiiir in thorium-containing solutions ; 

Mfihod of obtaining the . F. Glaser, Wiesbaden, 

Germany, Assignor to C. Glaser, Baltimore, Md. U. 8 . 
Pat. 1,084,734, Jan. 20, 1914. 

J^OLunoNs containing thorium, phosphoric acid, and 
radioactive matter, are diluted with water and heated, 
whereby thorium compounds and radioactive matter are 
•deposited in a precipitate of relatively small bulk. — 0. R. 

Hydrogen ; Purification of . J. Y. Johnson, Londbn. 

From Badische Anilin und Soda Fabrik, Ludwigshafen- 
on-Rhine, Germany. Eng. Pat. 14,609, June 23, 1913. 

Hydboobn, or a gas containing it, is freed from sulphur 
and sulphur com^unds by heating with a solution of 
oaustio alkali under a pressure ^ater than 6 atmospheres. 
Thus, caustic soda of from 10 to 60 per cent, strength 
may be employed at a tem|>erature of 160® — 225® C. and 
a pressure of 50 atmospheres. — 0. R. 


Hydrogen from, iron on and steam ; Heduoina and oxidising 

espparatut for generating . BexUn-Anhaltisohe 

MMokiii«nbau-A.-Q., Berlin. Eng. Pat. 28,390, Deo. 9, 
1918. Un^ Int. Conv., Deo. 11, 1912. 

A OYLIXPIB of refraotory material is divided into separate 
^ha^ means of ref^tory partitions, and is enoa ed 
in a metal jacket. This subdivision of the 


cylinder ensures the uniform action of the reducing gaSes 
and steam on the whole ohar^ of material in each shaft, and 
the temperature in the shaft j can be regulated in such a 
manner that, whilst the whole column of ore is sufficiently 
heated, its partial fusion is avoided. Each shaft is 
provided with Morton closing devices at either end for 
the introduction and discharge of the iron ore. By a 
suitable arrangement of valve-controUed supply and 
discharge pipes, for reducing gases and steam, it is possible 
to cut out one of the shafts temporarily, so that its 
contents can be withdrawn and the shaft recharged, 
without interfering with the working of the adjoining 
shafts. — 0 . R. 


I Hydrogen and oxygen ; Apparatus for the electrolytic pro- 

I duction and collection of . E. Benker. Fr. Pat. 

I 461,981, Aug. 29, 1913. Under Int. Conv., Sept. 7. 1912. 
Hydbooen containing not more than 1 per cent, by vol. 
of oxygen, and oxygen containing not more than 3—4 
pr cent, by vol. of hydrogen, are prepared by electro- 
lysis in an apparatus of the bell-collector type, in which 
the anode beil is submerged more deeply than the cathode 
bell, and in which the length i f the cathode is about two- 
thirds of the length of the anode. Current leads extend 
to the bottom of each bell, and the relative dimensions 
given refer to the portions of the electrodes extending from 
the bottoms of the bells downwards. — 0 . R. 


Nitrogen ; Method of obtaining — and making compounds 
therefrom, T. L. Willson and M. M. Haff, Ottawa, 
(.’anadtt. U.S. Pat. 1,084,774, .Jan. 20. 1914. 

Bulphub is burnt in a confined body of air, and the mixture 
of nitrogen, sulphur dioxide, and oxygen is passed through 
a solution containing lime, to form a bisulphite liquor ; 
the residual nitrogen, containing truces of oxygen, is then 
passed over heated sulphur, and the sulpnnr ^oxide 
lorraed is absorbc'd os before. — 0. R. 


Bleaching and like fluids ; Apparatus for preparing . 

C. A. M. Buckley, London. U.S. Pat. 1,086,718, Feb. 3, 
1914. 

Sek Eng. Pat. 18,000 of 1912 ; this J., 191.3, 1007.— T.F.B. 


Common salt ; Manufacture of . A. W. Brown, 

Belfast, J. H. Webster, Carrickfergus, and A. G. 
Salamon, London. U.S. Pat. 1,080,020, Feb. 3, 1914. 

See Eng. Pat. 17,300 of 1912 ; this J., 1913, 1107.— T.F.B. 

Graphite ; Method of purifying . A. Humann and F, 

Teisler, Dohna, Saxony. Eng. Pat. 10,647, May 6 , 
1913. 

See Fr. Pat. 468,441 of 1913 ; this J., 1913, 1068.— T.F.B. 


Hydrogen under pressure : Process of working with — , 
(?. l^cb. Assignor to Badische Anilin und Soda Fabrik, 
Ludwigshafen on Rhino, Germany. U.S. Pat. 1,086,180, 
Feb. 3, 1914. 

See Eng. Pats. 29,260 of 1912 and 13,268 of 1913 ; this 
J., 1913, 1010.— T. F. B. 


Hydrogen ; Furnace for (he manufacture of , A. ' 

Messersohmitt. Fr. Pat. 461,625, Aug. 4, 1013. Under 
Int. Conv., Nov. 2, 1912. 

See Ger. Pat. 268,062 of 1912 ; this J., 1914, 137.— T.F.B. 


Hydrogen ; Apparatus for product^ by successive 

oxidation and reduction m ferruginous contact masses. 
A. Messersohmitt. Fr. Pat 462,379, Aog. 27, 1013. 
Under Int. Conv., Got. 17, 1912. 

See Ger. Pat 268,830 of 1912 ; this J., 1014, 137.— T.F.B. 
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m-OiASS; CERAMIGB. 

StiHih doff imier the otmwe pwifieatkm proem. W. R« 
'Oratandy. Trans. Bug. Ceram. Soo.> 1913 — 14» 18, 
88 - 48 . 

1h a {oeTions paper (see this J., 1913, 488) the otimose 
mooess as ^ various Continental ola^ was 

aaoribed. lae purifier ticn of British ckiyK is now 
described and illustrated. Coloured ohina claw may 
be induced to yield paper-white clays if previously green 
or bluish, as we impurity is here due to iourtt aline or 
double silicates containing some iron, and either neutral 
or electro-positive, but it is more difficult to remove 
yellow or brown colouring matter due to the presence of 
mon phosphate and humic substances. The suitability 
'of a ohina clay for the manufacture of hard poroelain 
depends on its contraction at 1500** C., which snould be 
17 per cent English ohina clays show only 10—12 per 
cent, contr^on, but after osmose treatment may give 
16 per cent. A contraction of 10 per cent is found to 
be accompanied by a percentage of alumina in excess of 
that reqiured by theory for pure kaolinite. The colour 
of ohina day is not essential in hard porodain, as the iron 
exerts no colouring effect at the temperature employed. 
A new addition to the osmose plant, an electrical filter- 
press by which the most plastic day can bo filtered 
rapidly under a pressure of a few pounds, solves the 
topographical difficulty caused by the pits bdng a oon- 


riderable distance from a railway station, as it can be 
erected dose to the railway at the ** dries,” whither the 
day has been sent through pif^ as a 10 per cent, suspen- 
sion. Ball and fire days purified by the osmose process 
are more suitable for use in the manufacture of grey and 
browm paper than low-grade ohina day or gypsum. The 
treatment of ball clays for pottery reduces their sintering 
temperature by 200‘*^00‘^C. ; few days in the naturd 
state sinter below 1450** C. The peacock marl at Hanley, 
from which nothing but low-gnme fire bricks had pre- 
viously been made, is after purification now used for 
making sanitary wwe. A yellow day thrown out from 
an iron mine sintered and mdted at practically the same 
temperature, but after treatment there was a margin of 
over 150" C. between the two temperatures, ie., a margin 
wide enough to enable high-^ade vitrified floor and 
roofing tiles to be made from a hitherto vdoeless product. 


Iftm; JSamUiiim if — -from matmek bp msdd 

ej magMk, H. H. Iboii^n. Trans. BSng. Oeciaiku 
Soo., 1918-14, 18, 

Tun apparatus desoribed oonsists primarily of an kdiiied 
trough having a seriee of deotro-magri^ bars fixed 
laterally in the bottom, the magnet wintungs being housed 
underneath. Bledtro-magnetsaresaidtope homS'fitolO 
times as efficient as permanent magnets. The edge of 
each bar is magiwtisea along the whole of its lon^ and 
width. The projections are curved like a fan facing the 
approach of the liquid slip which is broken against a 
number of vertical serrations on the curved laces. The 
trough is inclined at an angle of 50", and the Bqtdd 
flowing down it is thronghout in actual contact ^th 
magnets, a condition which is necessary owing to the 
resistanoe offered by the slip to the passage through it of 
minute partkles of iron. Moreover, minute particles 
possess only sufficient magnetio permeahility to be, held 
by a magnet when actually in eontaot'with it ; a magnet 
which attracted horizontally a 8-inoh nail from a distance 


by a magnet when actually in eontaot'with it ; a magnet 
which attracted horizontally a 8-inoh nail from a distance 
of 10 inches was able to attract a speok of iron from only 
2| inches. In the event of the ourrent failing a ooUapsible 
bridge is provided to prevent the iron accumulated on the 
m^ets Rom being washed into the purified olay. The 
bridge is also used in cleaning the iron from the magnets 
by a hose, the ourrent having been switched off. — H. 8. 


Magnetic pottery ; A note on . J. W. Mellor. Tran:. 

Eng. Cmam. Soc., 1913 — 14, 18, 80—82. 

OxiDXS of iron, praotioidly always present in pottery 
materials, are oonvorted into magnetite, the stable oxide, 
during fii^. A photomicrograph of a bone ohina seotion 
is given illustrating the formation of magnetite orystsils. 
Free metaUio iron is absent from normiu pottery. The 
mimetic qualities of olay wares are due to magnetio 
oxide of iron either free or dissolved in vitreous granules 
of ferrous silicate. Hopwood’s supposition of a magnetio 
iron silioate (this J., 1913, 827) is regarded as unneoessaiy. 

— H. H» 8. 


Fritted glazee for stoneware and fine earthenwaref with 
apecud regard to kadleaa glatea. A. Berge. Bpreohsaal, 
1914,47,97-101, 113—116. 

Thx formuho and mixings of twelve lesjl and ten leadless 
glazes which are fired at cone 010 and have all been found 
of commercial value are given, as illustrated in the following 
table. The constituents were hitted with the exoeption 
of additions in tho mill of felspar, kaolin and sand. 














Tlie diCforvnt behAVtottr of lUiiui in difforent iAmm it 
^owa hj ^ jmik of oompoiiUon ; 1*6 SiOm 0*0o Qr«0|t 
0*95 OaO, 0*w KbO, which doToloped well under glaze 
11 of the lead eeriee but was quickly deoompoted by 
glaze H. 8. 


Clay$ ; The causes of plastieUyt binding power ^ shiinkage 

absorption of . P. RoUand. Spreohsaal, 

1914, 47. 129~:30. 

In reply to Keppeler't itatement (tee thia J., 1913, 827) 
that putfticity depends on olay-substanoo, the author 
recounts his oolloid theory (see J., 1909, 1260). So-called 
“ zinc clays ” produced by the action of hot water oon- 
taining sificio acid on zinc blende, and of the composition 
ZnO;54*l, SiO|35*4, AlgO«l*6, Na,01*8, loss on ignition 
8*0 per cent., are strongly plastic though devoid of clay 
substance/’ but rich in colloids. The presence of colloids 
in clay explains its other properties, binding power, 
shrinkage and absorption of dyes.— H. H. S. 


Orating of lead glazes on earthenware bodies. J . A. Callcott. 

T^ns. Eng. Ceram. Soo., 1913—14, 18, 49—60. 
Cbaziito may be caused by excess of some constituent 
in the glaze or body, by application of the glaze to too 
porous a body, or by inoorreot firing. It is due generally 
to excess of soda in the glaze or of china clay in the' body, 
lime may be substituted for soda if opacity and dullness 
do not follow, a eonsequence which is avoided by rapid 
cooling through the temperature range, 1000® — 600® C., 
in which crystallisation is most likely to take place. 
Cornish stone is also a useful substitute for soda. China 
clay in the body may be replaced by Cornish stone or 
flint or, if colour be no object, by ball clay. Substitution 
of buff for purple Cornish stone in the body may be a cause 
of crazing. Tne function of flint is to alter the coefiioient 
of expansion and to promote chemical combination between 
clay and fluxes. Vitreous bodies, usually deficient in 
flint, are especially liable to exhibit crazing. If the 
mixings aie unaltered, a higher temperature ir more ! 
prolonged firing is required. — H. H. S. 


Nkkd in glaze colours. H. Wicks and d. W. MoUor. 
l^ns. Eng. Ceram. Soc., 1913 — 14, 13, 61—66. 

Niokel oxide imparts a variety of tints in blue, ^reon, 
ydlow and browQ, varying aoooraing to the composition of 
the glaze, but which in general can be better produced 
without the aid of nickm. Increase of aluifiina in the 
glaze formidsB renders the colour more stable with a wider 
margin of safety in firing. Silica and boric acid deepen 
the tint and augment the solubility of the oxide. The 
iiduenoe of the alkali, alkaline earth and magnesium - 
zinc groups of metals is in harmony with the respective 
positmns of the individual elements in the periodic table. 
Wi^ the alkalis, nickel yields a brown tint which deepens 
in passing from lithium to potassium. The alkaline 
eartns also cause deepening of brown from calcium to 
barium. Beryllium g^vos yellowish-brown, magnesium 
green and zinc blue. When used as underglaze, n^kel 
colours are attacked by lead glazes forming the common 
brown of nickel-lead silicate, iimioh bears a similar relation 
to nickel-zinc blue that violet cobalt silicate bears to 
ITienard’s blue and Rinmann’s g^n. The molecular 
formulsB used for the glazes in these experiments was 
PbO, 016 Al,0„ 1*76 SiO„ the lead being replaced by 
another oxide to the extent of 0*3 equivalent and 2 per 
oent. of nickel oxide being added. — H. H. S. 


ifickd underglate colours. T. Perry. Trans. Eng. Ceram. 
Soo., 1913 14, 67—69. 

Dkdxbqlxzb oolonring absents were prepared by firing 
powdered mixtures of niokel oxide with various non- 
odouring acid and basic oxides in the firat ring of a tile- 
Idsouit oven, each of the stains thus produced being sub- 
asquently usil under each of the glazes ol general 
jSmxiktt 0*8 RbO, 0*8 NagO, 0*4 RO, 0*26 A1«0„ 2*96 


SiOg* 0*26 B|Os, where B in turn represented alkali 
and alkaline earth metab and sino, oaduiom, lead and 
bismuth. Niokel oxide formed with basic oxideB, alone 
or with silica, powders varying in colour from pale brown 
to dark (^ve green. Maspesia, however, i^uoed a 
strong yeUow green (NiO : MgO), and, with stannio oxide 
added, a brilliant light green, ^nc with silica and nickel 
oxide gave a dark blue powder. Whatever the baric 
oxide present, the introduction of alumina induced a 
light matt-blue. Titania and nickel oxide, with or without 
other basic oxides, produced yellow. Stannic and 
zirconium oxides gave buff or brownish colours. The 
behaviour of these stains when fired under glazes varied 
considerably. Colours made from niokel and another 
basic oxide gave straw browns. The higher the firing 
temperature and the more energetic the flux, the ^ker 
was the brown colour produced. Addition of silica to 
the powders lightened the colours and imparted a greenish 
tinge. Blues produced by addition of alumina w^ very 
unstable under the action of glazes. The zino-silioa dark 
blue was i^o unstable under glaze. A high content of 
zinc in the glaze tended to preserve the alumina and zino 
blue stains, out as soon as action began the colour ohan^ 
to grey and then brown. Magnesia greens were Sko 
teadily destroyed. Titania yellows were fairly stable 
both as regards firing temperature and difference in glaze 
composition. The most stable colours were those pro- 
diiOM by stannio and zirconium oxides. In all gmes 
of the earthenware type niokel tended to give a brown 
colouration and was only safe for underglaze use when 
brown tints were desired.— H. H. S. 


Oktzes ; Behaviour of some in the glost oven (IJ.) : 

Damp and dry spots. J. W. Mellor. Trans. Eng. Cwam. 

Soc., 1913-14, IS, 30—34. (See this J., 1913, 488.) 
Loss in manufacture occurs when the glaze aooumulates 
on some parts of the ware and recedes from others, leaving 
patohes. The fault is said to bo more common in heavily 
fritted or leadless glazes, and more liable on overHrea 
and vitreous ware than on more porous bodies. It is 
also seen on some underglaze colours such as matt blue 
and ohromo-tin pinks. The fault may be due to the 
biscuit, the underglaze colour or the glaze. In the first 
instance, adherence of the unfired glaze to the body is 
prevented by damp patches, greasy or oily patenes, 
accumulations of dust on the biscuit, or overfiring of the 
bisouit. Underglaze colours if overpound produce the 
same effect as dust on the b’souit. They may be defective 
also in their ooropusition, having too much or too little 
flux to hold the softening glaze ; or they may be oorrect 
in oomoosition but overfired in the hardening-on kiln. - 
When tne glaze itself is at fault,' the cause is over-grinding, 
too m!ioh frit, or thick dippi^, or excess of raw clay 
making the glaze too hard, l^e general causes of the 
defect are stated to be that the adhesive power of the 
softening glaze which holds it to the body is so equally 
balanced against the cohesive force which gives all glazes 
a tendency to crawl from free edges and roll into beads, 
that a slight disturbance, local or otherwise, may oauao 
the glaze to leave the body in patches; and that the 
absorption of the glaze at local spots may produce patehes 
more thinly dipped than the remainder. The latter 
modification does not show suoh thickened edges sur- 
rounding a bare patch as the former cause.— H. H. 8. 


BATxirrs. 

Refractory vitreous substances, such as quartz-glass, and 
the like ; Manufacture of . H. J. 8. Sand, Notting- 

ham. Eng. Kt. 16,629, July 7, 1913. 

In the manufacture of vitreous substances, whi^h eannot 
be converted into mobile li<][uidB by heat, the inolurion of 
air babbles, dust, and the like is avoided by placinig the 
refractory, vitreous material inside an envelope of suitable 
shape, and preferably of the same material as that to be 
manufacture The envelop' is then exhausted, heated, 
and collapsed on to the enclosed sidiitaiioe, which is thereby 
heated and converted into the required produot— 0. 
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fMbr HIm. J. a BlytK Birtkv, OnritaiB. 

Bag. Fat, 8898, Mar. 10^ 1913. 

Iw » kiln of the oven type* » j9re-box, hariiur » pei^forated 
roof and solid walls, is situated immediately below a 
Wbustion chamber, through which the products of oom- 
hBsUoQ pass before entermg the kiln; the perforated 
W of tM fire-box forms part of a partition of spaced 
.hrloks, which separates the fire-box from the combustion 
chamber, the wiuls of the latter b ing alw in the form of 
spa^ bricks, allowmg free access to the kiln. Means are 
orpmed for supplying air and steam under pressure to the 
fire-^x, to induce a foroed draught, which ensures thorough 
oombustion and admits of the employment of low-gr^o 
fuel— 0. R, ^ ^ o 




■for burning clay-toare, L. N. 
U.S. Pat 1,086,448, Jan. 27, 1914. 


Kiln ; Continuous — 

Legg, Calhoun, Ga. 

A CONTINUOUS down-draught kiln comprising a number 
OT c^Mrtments arranged m a row, eacn having openings 
in both end walls for the introduction and removal of 
ware. Adja^nt to the side walls of each compartment 
are oombustion chambers, with fire-boxes in the end walla. 
Fmes are arranged so that a suitable draught is main- 
tained, the air from each compartment being supplied to 
the^ oombustion chambers of the next compartment of the 
senes, and the collection flue of the last compartment 
being in communication with the oombustion chambers 
of the first compartment. — T. St. 

Cerumxc products ; Process for avoiding efflorescence in the 

manufacture of . Soc. do Produits C^ramiques do 

Massy. First Addition, dated Sept. 24, 1912, to Pr. 
Pat. 446.876, Oct. 13, 1911 (this J., 1913, 143). 

Thb soluble metallic salts, especially chlorides and sul- 
phates of iron or the like, added, according to the chief 
patent, to prevent efflorescence, may also be added for the 
purpose of colouring any ceramic produoto, such as biscuit 
ware, porcelain, fayenco, terra-cotta, glazes, and enamels. 

- 0. B. 

Wluk enamel ; Process of producing . E. Heilmann, 

Gustrow, Germany. Eng. Pat. 26,498, Nov, 18, 1912. 
Under Int. Conv., Nov. 23, 1911. 

As a oloutUng agent for white enamels, use is made of a 
mixture of magnesia or zinc oxide with alumina, pre- 
viouriy calcined to temperatures sufficiently high to form 
a spi^, or instead of those a solid solution of magnesium 
spmel in magnesia or alumina, or of zinc spinel in zinc 
may be used. These mixtures or 
solid solutions may be admixed with white refractory 
materials, such as siUcio acid, tin oxide, zirconium oxide 
or titanic acid, the ingredients being calcined at a hish 
temperature after mixing.—W. C. hT * 

Wolf-BurokhMdt, Biebrioh, Md 
W. Bc^ew, ^hon. Assignors to Zirkonglas Qes. 
Sib. 8. liu Uemany, U.8. Pat. 1,086,113, j 

Sbb Pr. Pat. 432,786 of 1911 ; this J., 1912, 130. T. P. B. 


IX. -BUILDING MATERIALS. 

; AcUtm of flue dust on — J. W. Mellor. 
Xr»U8. Eng. Ceram. Soc., 1913> 14, 18, 18—14. 

buflt of good refractory material and heated 
““omdiately b^w wm stopped 

JSS5- 1???.** 
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formd ud ojwmioal utetMtion woim taka dUm. tJlM- 
ni»«l 7 tbe glm prodnoed would begiQ to toi^down, 
aS? miffl “ oJotiou lom. of the ndtootory iutori.1. 
A nuc» muffle would not overaome the diSonltyi Bie 
» to lue » fuel with lea toilUe Mh to 

mufflef— iTh ^ “ '**“*'" “** 

Atphaljum paufratMitr; A new eleetnettOy eonkoOed and 
wmed - penetrations of variations »n 

The etsential ^art of the new penetrometer oonsiste of an 
cleotro-magnetio clutch timed and oontroUed by a Siema^ 
intorme^ate relay with time-limit, by which the penetro* 
meter circuit is broken and automatioaUy made at^e end 
of five seconds. The brass-clad steel rod which holds 
the needle and can be weighted to the desired extent, 
moves up and down through openings in two thin German 
si ver plates, and is partly enclosed by the concave poles 
of the electro-magnet. The rod is held by the eleo^- 
magnet whilst the needle is being set on the sur^ of 
the asphaltum, then the oirouit is broken by pressing a 
button. The depth of penetration is measured oy means 
of a r^k a^ pmion connected with an adjustable hand 
on a dial. The results obtained with the apparatus are 
acetate and concordant, and the personal error is entirely 
avoid^. Comparative teste showed that errors due io 
variations in standard needles are negligible. (See also 
this J., 1909, 710.)— A. S. ' 

Patents. 

Acid‘»fire‘, and water proof dastic material, and a process 
fw the manufacture thereof N. Magelssen, Ohris^nia. 
Norway. Eng. Pat. 1703, Jan. 21, 1918. 

The composition oonsiste of a mixture of water-glass, 
containing an excess preferably of both sodium and 
potassium Iwdroxides, equivalent to at least 6 per cent, 
c of the water-glass, and filling materials, such as 

chalk or asbestos, to which an acid, or substance having an 
acid reaction, or a salt is added. The salts suggested 
arc sulphates of iron, zinc or aluminium. — W. 0. H. 

Artificial stone, concrete and the like and materials therefot* 
R. Ettling, Swanscomb, and W. Chappell, Gravesend. 
Eng. Pat. 6697, March 18, 1918. 

^OM 1 to 4 02 . of chrome alum mixed with 4 to 1 os. of 
common soda ” or sulphate of iron are dissolved in each 
gallon of water that is mixed with the aggregate, or the 
unmatured concrete or artificial stone may have applied 
to ite Burfaoo, or be soaked in, a solution of oh^e 
and common soda in water in the above preportieiis. 
j • -W.C.H. 

Artificial stone, etc. ; Process for treating — ^ (X H. 
Seaman, As<«ignor to 0. H. Foeiiter, MilwaakeeL Wis, 
U.S. Pat. 1,086,227, Jan, 27, 1914. 

A SOLUTION of 2 oz. of steatio aoid in about 1 quart of 
alcohol is applied to the surlaoe of stone-like Mies in 
order to render the latter non-porous, and to remove 
moisture.— T. Sx. 

Mortar : Process apparatus for the manufacture of dry, 

/• jP»t- 461,129, Aug. 6. 

1913. Under Bit. Conv., Ang, 6, W18, and Uny |4. 

S«D fi^y aoli^MMd. «M pMHd tiHWifh 
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semi to heftt fnth oiiarges of raw material, aad the 
mixture is oroehed in the third and euooewiTe eom|iart- 
mente by means of wooden balls, which travel with the 
material into the 6nal compartment. The wall (d the 
latter Is perforated, and the mortar mixture passes through 
the perforations whilst the wooden balls, toge^or with 
the coarse material, are retained ; the balls, after being 
heated if necessary, are returned and used again* The 
mortar passes from the drum into a silo, whore it is 
allowed to matuie, and is afterwards prepared for trans- 
p<^ by subjecting it to trituration in a conical grinding 
mill, inside which a sprinkling appliance admits the finiJ 
quantities of water required. In a modified form of the 
apparatus, a number of rotating drums are mount^ one 
ituide the other, the combination being sealed from the 
air except as regards the inlet to the first drum and the 
outlet from the last. JLn this case the first drum, usually 
the central one, acts as a preliminary slaker and mixer, 
a portion only of the sand and water being admitted to it, 
and the remainder added in the second and succeeding 
drums. — 0. R. 


QuickUme ; Procraa for the nvanufeuMre of in blocks. 

L. Negro and F. Neumerkel. !h*. Pat. 461,359, Aug. 13, 
1913. Under Int. Conv., April 16, 1913. 

QuiOHXiMX in lump form is cooled, pressed to the desired I 
shape at HOO — 1000 atrao: pheTcs prcpsuie, and,£llow<d | 
to expand freely immediately after compression has taken 
lace, when the block becomes mechanically strong and 
urablo. Powdered quicklime must first undergo a 
peliminary, moderate compression, the resulting block 
being reduced to pieces of appropriate size, and these 
fragments then treated like the first-mentioned material 
in Tump form. — 0. R. 


Dyeing [and impregnating'] materials which are difficult to 
dye completely. Ger. Pat. 266,708. tiee Vf. 


X.- METALS; METALLURGY, IHCLUDIMG 
ELECTRO-METALLURGY. 

Zinc industry of Upper ISilesia. Board of Trade J., 
Feb, 12, 1914. [T.R,] 

AcuoRDiifa to the Borsen Zeitung ” (Berlin) of 28th 
January, the production of raw zinc in Upper Silesia last 
year amounted to approximately the same as in 1912, 
which latter year’s production showed an increase of 1 1-2 
jier cent, over 1911. For years the industry had been 
greatly retarded through manufacturers being able to 
dispwe of their production of sulphuric acid only at 
oonsiderable loss, on account of the abnormally high 
railway tariff on this commodity. The efforts which 
have bwn made during the past twelve months to lower 
the tariff on sulphuric acid have, however, been partially 
successful, which is all the more significant, inasmuch as 
the production of sulphuric acid in Upper Silesia is in- 
creasing rapi^v from year to year, and with it the heavy 
demands which had resulted from the requirements of 
the blende-smelting trade. In 1900 the production of 
Bolphuric acid per ton of raw zinc amounted only to 0*08 
metric ton; in 1905 it had increased ten-fold to 0*85 
metric ton, and last year it still further increased to 1*34 
metrio tons. The production of riieet sine ineneased by 
about 6487 metric tons, or about 9*7 per cent. As far 
as prices were ooncemed the year was quite sati^aotory, as 
the average value of a ton of raw zinc increased by 8*6 per 
cent., andf of shoot zinc by 9*2 per cent. 


Iron ore ; Electric smdling of — - — in Canada, T, R, 
Loudon. AppL Soi. (Toronto), 1914, 8, 219—^. 
lir tlm fornaoe used by the Hoffat-Irving Bteel Oa, Toronto, 
a eontinuoos shower of ore (fine magnetite) and Ihnestone* 
is paste d from the upper ita<^, through the reduorion 


chamber— wherein the ore k partfy tadueed by oarben 
monoxide — to the crucible in wmoh tlm leduotioii k com- 
pleted by means of finely powdoted odse intr^uced at 
the ton of the crucible aroL The furnace, of 300 Idloiratt 
capacity and operated on three-phase current, has three 
electrodes arranged at equal intervals artmnd the 
crucible, and dipping into the latter at about 60” to the 
horizontal The electrodes are of 64 in. graphite, watcr- 
oooled, and regulated ^ hand ; the voltage employ^ 
ranges from 56 to 84. The steel produced in eight experi- 
mental smeltings contained 0*12-4>*35 per cent. 0 and 
gave a percentile elongation (on 2 in.) of 10—17*6 before 
and 20—36 after, heat treatment. — W. E. F, P. 


Bail steels for electric railways, Ex^imenU on the Metro- 
politan Bailway. W. Wuloox. Inst, Civil Eng. Times 
Eng. Suppl, Feb. 25, 1914. 

Thb results of some tests made to determine the most 
suitable rail to withstand the heavy wear of electric railway 
rolling stock, wore given. For the last seven years high- 
sUioon steel has been used and has proved more duraole 
and considerably less liable to rusting than ordinary 
steel. It is made from basic open-hearth, basic Bessemer 
or acid Bessemer steels by the Sandberg prooess, in which 
during manufacture the whole of the silicon is extract^ 
and a known Quantity added. The rails are 45 ft. long 
and weigh 86 lb. per yard. The results as regards life 
were : — High-silioon basic open-hearth, over 23 months ; 
high-silicon acid Bessemer, first lot of rails in the down 
road, 11 months, second lot of rails just over 16 months, 
and on the up road just over 16 months ; basic open- 
hearth titanium, 9^ months ; and ordinary basic open- 
hearth, 0^ months on the down road, and barely 11 months 
average on the up road. Silicon st^ is speoially suitable 
in tunnels, on account of its comparative freedom 
rusting as compared with ordinary steel ; moreover 
the price is not more than lOs. per ton in excess 
of the price of ordinary steel, wnereas niokel-steel, 
chrome-steel, etc., cost much more. A test was made of 
rolled manganese-steel rails, containing C 1*20, Si 0*30, 
S 0*03, P 0*06, and Mn 12*00 per cent. Two pairs of 95 lb. 
rolled manganese rails of British standard section were 
placed near Moorgato Street on a l5*ohain curve. After 
Doing there nine months, they were put in the curve between 
Famngdon Street and Aldersgate Street, on the down 
ro^ just outside the tunnel part of the curve. The 
original weights when put in the road near Moorgate-streot 
were No. 1 high rail, 1,426 lb. ; No. 1 low rail, 1,427 lb. ; 
No. 2 high rail, 1,428 lb. ; and No. 2 low rail, 1,400 lb. 
When put in the ourvo at Farringdon Street on January 6, 
1912, No. 1 high rail had lost 22 lb. in weight. No. 1 low 
rail 1 lb., No. 2 high rail 14 lb., and No. 2 low rail 17 lb. 
This gives an average loss of about 1*66 lb. per yard per 
annum. Weighed again on October 11, 1913, the weignts 
V ere No. 1 hi^ rail, 1,333 lb., No, 1 low rail, 1,393 lb., No. 
2 high rail 1,376 lb., and No. 2 low rail, 1,366 lb. The 
total loss in weight, therefore, is No. 1 high rail, 92 lb.. No. 

1 low rail, 34 lb., No. 2 high rail, 53 lb., and No. 2 low rail 
35 lb., equal to an average of 1*43 lb. per yard per annum. 
After a period of two years and six months these raik, 
although wearing sway, are wearing evenly, and show no 
signs of battering, as oven the hardest of ^e other raik 
tested, did. 


Nickd-chromium steels ; Transformation points and struC’ 

ture of . L. Guillet. Comptos rend., 1914, 188 . 

412-414. 

The effect of ohromlum in lowering the transformation 
timiper^ure on cooling of a steel with a fixed percentage of 
nirirel k not proportional to the amount of ohromiom 
present ; beyond 3 to 6 per cent, (aooending tq the nickel 
content) the effect becomes more or less oonstant. Steek 

intoibhrw main classes. In the fimt the tmtsfonml^n 
on hearing k not greatly diffmnt from that on oooliim, 
Such ste^ have usuauy a pearlirio atrooriise* In^ 
second dess are those of martmisirio strueriireiiuirhlohes 
the ohromkun faoreaaes there k an innmaning iiiffeMce 
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Mim tli» two pojiiti. Ib itoeif oi tim tktrdcUm, oca* 
Wte OBrtiidw, tbe dffomioiii io iiot«ll diaolTod ond its 
dOM Boi htontm m more » added. The dmt daea 
2**5I5**» when the amoont of niohel preaeiit ia nifibient 
y *0 prodooe a oonoiderable differenoe in the trana- 
miMiatm tempeiatiiTefl. The carbide ateds are rdativdv 
Tmresmnt to ammonia and idti^^^ Themartendtio 
atoM are produced when the tranaformation point on 
eoolhig laUa to about 350* a—W. H. P. 


t^ leaktanM to the acstlon of dilute adutbaa of idteb 

add and aodium chloride at neatly 100 * 0 . l^ooimar. 

®®****x^‘rJf*“ thetSSe 

•wengto with 2 cent. Ti waa almoat doubled, tint 
etongation beiim diminiahed to about 0 per cent Thli 
alloy (Cu 88, ^ 10, Ti 2 per cent.) mlghtOiid 

introduction of tit^um into oopper*^ 
nickel oauaed a slight dimmudon in the resistaiioc to 
oorroaion.— T. 8 t. 


Bigk’tpeed tod-steel; The analysis of- . P. Fettweis. 

Stahl u. Eiaen, 1914, M, 274~<276. 

In the estimation of tungsten, chromium, molybdenum 
and Tmiadium, when these metsla occur together in steel, 
Fanodtum does not interfere with the usual volumetric 
chromium method, if the titration be carried out at 35® C., 
ainoe at this temperature the vanadium ia oxidised quickly 
Md the chromium is not oxidised. In the estimation 
« vanadium, the greater part of the iron is first removed 
by ether, and the remainder, together with chromium, etc., 
by means of sodium hydroxide. Before the latter prooipi- 
tation it is dewable to evaporate to dryness with sulphuric 
acid, dissolve in water, add hydrogen peroxide, and again 
evaporate to fumii^. Loss oi vanadium in the precipita- 
tion is thus avoided. Molybdenum is separated from 
vanadinm, after removal of the iron by sodium hydroxide, 
by preoipiUtion with hydrogen sulphide. Molybdenum 
does not interfere with the ordinary volumetric determina- 
tions of chromium and vanadium. CobaU is best estimated 
elcotrolytioally. — T. St. 


Niehel-eopper-gold alloys; Ternary P, De Ossaris. 

Gas. chim. ital, 19147*, I.. 27-^. 

Of the three pairs of metals of which the ternary sll<m 
are compos^, copper forms a continuous scries of 
solutions with nioicel and with gold, but niokri and gdkl 
arc only partially miscible in the solid state, the two 
saturated solid solutions containing respecrivriy 8 
^ ;^r cent. Ni. Fifty-six ternary alloys were studied 
by the method of thermal analysis and isotheriBS 
at interv^ of 26® 0., representing the temperature of 
initial Bohdifioation, are plotted in a triangular cUagrani. 

. ^ approximately the regmn of limited 

miscibility in the ternary system (oquilibrium was not 
attained in the thermal experiments), a series of the 
alloys was examined miorographioally before lAid after 
anneahng at 820® C. Of the alloys represented in the 
followii^ table. Nos. 16, 22, 27, 31 and 48 bebnged to 
the rogion of limited misoibility, whilst the others were 
outside this region ; No. 48 was close to the border Um 
between the two regions : — 


Copper ; Influence of movement on the solution of iji 

acid, M. Brapier. Comptes rend., 1914, 168, 
338—340. ' 

OoFpp dissolves rapidly in nitric acid when allowed to 
remam at rest, but the rate of solution diminishes and 
ceases almost entirely when the metal is kept moving, or 
the acid agitated. This is not due to local elevation of 
ten^rature, for a copper tube through which a current of 
oold water is passed, dissolves rapidly in nitric acid, but 
rather to the fact that agitation of the acid removes 
reduction products (nitrous acid) away from the metal. 
Nitno acid to which sodium nitrite has been added dissolves 
copper as rapidly when in movement as when at rest. 
If two copper electrodes be immersed in nitric acid, there 
IS a difference of potential of 01 volt when one electrode is 
sUttomuy and the other is rotated rapidly. (See also 
Stansbie, this J., 1913, 1135.)-~W. P. S. * ^ ' 

TUanium ; The influence of on c^per and some of 

its MmmerctaUu important alloys. F. 0. BonseL MetJl 
u. Era., 1914, 11, 10—20, 46—60. 

By electrolysis of ooppor-titanium fluoride in a bath of fused 
containing : Cu 88-70, Ti 3-16, Ca 9-61. 
a^ Pb 1-79 per cent, was (Stained, whilst by electrolysis 
of a mfactme of titanic oxide snd copper fluoride under 
umiiar conditions an alloy oontaining : Cu 58-67, Ti 26-61 
Ca 11*74 pw cent wu deposited. The electrolysis of 
omrotts chloride and oaldnm chloride in a bath of fluorspar 
iwttcaloinin ohlo^e yie^ an alloy oontaining Cu 70, and 
Ca 28 per cent The redaction of titanic oxide Sv carbon in 
pwsanee of oup^ always gave a product with 

ovsr 6 per cent S. The nlumino-thOTmito Wtment of 
natures of copper oxide and titanic oxide yielded alwavs 
P«* upwards of aluminium. 

Niyel-Utamum alloys with traces only of aluminium 
•nd manganese-titamuin aUoys with 5 to 6 per cent A1 
were also prepay by the then^ Sese alloys 

w«e used to introduce small percentages of tHaninm into 

dmm Md «h» BoM lUo]* bMMBe ray Huok, 

w «mtaot of oal, 1 pw esot. 
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10 

25 

66 
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20 
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20 
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20 

40 
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10 
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85 

28 
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20 

80 






—A. 8. 


Nickel arsenide; TemiskamitCf a new from Ontario, 

T. L. Walker. Amor. J. Soi., 1914, 87, 170-172. 
I^MisKAMiTB has a oom|K)8ition, apart from small pro- 
TOiiions of isomorphouB elements, corresponding to 
Ni 4 AB|. The mineral occurs in osloite veins carrying 
mooolite and smaller amounts of native bismutii 
silver. It is silver-white with a touch (ff red, 
veiy quickly to madder grey. Har^hiess, 6*5 { sp. gr.« 
7-001 ; fusibility, 2 ; lustre, metallic ; it is opaq^ue ana 
non-magnetio, and gives a brownish black streak.— T. fit. 


OobaU; Preparation of metaUio by reduction of 

the oxide, and preliminary experiments on cobalt and its 
alloys. H. T. Kalmus. jEteport to Canadlao Dept. 
Mines. J. Ind. Eng. Chom., 1914, CL 107— IIA Trans. 
Canadian Min. Inst, 1013, 255—270. 

Black cobalt oxide, Co^Oi, is now produced on a fslrfy 
large scale in Canada. A sample contained Co 70*80, 
Ni 1*12, Fe 0*82, S 0*45 per cent. It was purified 
precipitating^ a hydrochlono acid solnrion wUh marble 
to remove iron and arsenic; fractiottaUy pieoipItafiBg 
a chloride solution with bleaching powtm whenri^ 
prMtioally all the cobalt was preoifStated as hydfoxiem 
before any nickel; and boiling w^ sodinm^oarbonate 
and with nydroddoric acid to remove anlxdiiir. A eaauple 
of the purified oxide contained t Co 71*99, Ni 0*04, 

of pure^balt free from 

proved satjsfMtory; the rate ol . rednotimi faoreaaed 
ripkily between 700" and IMNFa BednetloB waa 
eln»oted more rapidly 1^ oUrbOn monoxide than by 
hydrogen, over 90 per oenA of the oxide bribm mdnead In • 
icw I^otee between rad araqpletd 




rednotbtt wit riipidly fttlained tX 900^0. Between 
SOO^ iii^ 4SXf C, diyided oobkit deoompoeed olWbcm 
mcmoilde wiUi Uberetiofi of oerijon. MetkUio oObkH 
pfsfand by the lUumiiio-thermite l^tSon wee free from 
okmn tha frequently eontained lees than 1 per oent. 
Al. Hie eheapeet method of reduotioh was by heating 
with powde^ carbon for 1— houra at 900“ — 1200® C. ; 
the metal contained 0*2 — 0*3 per oent. C. ; powdered 
charcoal and lampblack gave somewhat better results 
than anthracite coal, and the rate of reduction was in- 
creased by briquetring the charges. In an electric iurnao oi 
not specially designed for the purpose, 16 lb. of cobalt 
were produced in 1 hour with a consumption of 20 kilo- 
watts. Metallic cobalt method at 1497® C. (2727® F.). 
When oast it had a marked tendency to occlude ga8e.j,.but 
sound castings were obtained by adding a few tenths f er 
cent. Mn. and heating at a little above the melting mint 
for I hour before teeming. Oast cobalt was about as nard 
as wrought iron; tensile strength 61,000 lb. p*r sq. in., 
compressive strength 168,000 lb. per sq. iu. Cobalt could 
be deposited electrolytioi^y in a similar manner to nickel 
and gave somewhat tocher deposits. A brief account of 
some alloys of cobalt with other metals is given (see this J 
1910, 1263 ; 1911, 1318 ; 1913, 28 ; 1914, 203). An alloy 
containing : Co 46, Cr 15, and W 40 per cent, would driJl 
gloss dry and one containing Co 60, Cr 16| W 25 was equal 
to the DMt self-hardening tool steel. A cobalt bronse : Cu 
66*66, Sn 12*13, Go 16*16, (> 3*03, Al 3*03 per cent could 
be readily oast and turned ; it was somewhat hard(;r but 
of slightly lower tensile and compressive strength than 
the corresponding nickel alloy. Other possible applica- 
tions of cobalt, which arc still being investigated, are the 
production of non-corrosive Co-Sn and Co-Cu-Sn alloys, 
mametic Co-Fe alloys, and the use of cobalt and cobalt 
oxide instead of nickel and nickel oxide in Edison storage 
cells. — A. 8. 


Tin ores and concentrates ; The assai/ of . The 

Pearce-Low meihad. E. A. Wraight and P. L. Teed. 

Inst. Min. and Met., Fob. 19, 1914. [Advance proof.] 

A SERIES of tests in which various minerals wore added to 
tin ores and concentrates of known tin content, and the 
mixtures then assayed for tin by the Pearce- I^ow method 
(Low, “ Toohn. Methods of Ore Analysis/’ Third Ed.. 
1908, p. 208) proved that the method is very accurate 
except when compounds of titanium, tungsten, or bismuth 
are present. The modification proposed when titanium 
is present, is to fuse the ore with potassium bisulphate, 
ana tiCat the melt with dilute sulphuric acid, when all the 
titanium goes into solution, and the residue, containing all 
the tin, is fused with sodium peroxide in the usual way. 
Tungsten, if present with titanium, can be completely 
removed by treating the residue from the titanium solution 
with ammonium carbonate. Ores containing tungsten 
may also be digested, after finely powdering, with sodium 
hydroxide solution, when all the tungsten goes into solu- 
tion. When tin ores contain bismuth, the bismuth is pre- 
cipitated by the nickel. As the precipitate consumes 
ioaine, it must be removed by filtration, and the solution 
again reduced before titration. In general, in carrying out 
the Pearce-Low assay, the authors recommend grindltiff 
the sample to 100-meeh at least ; fusion in hickd 
craoibles, and reduction with nickel ; the temperature 
ox the solution at titration to be below 70* P. (21* C.) ; 
avoidance of large amounts of cuprous chlome and 
fmtous chloride ; the bulk of the smution before reduc- 
tion to be 400 C.O., containing 126 c.o. of hydrochloric acid. 

— St. 

Tin om;* the assau of . H. W. Hutchin. Inst. 

Min. and Met.| Feb. 19, 1914. [Advance proof.] 

in Which tfr ores and takings irm heated 
mulef various condltionl with rino okide^ lime, etc., 
showed that 1^ heating with Hme for 16 to lb mitiutes 
over a laive tlwlu burner, it ti possible t» eemvekt the 
Wtole of Mie tin into CSieium ftanMie, which oah then 
be dMiolVed in hydroohloriB acid, and the tin estimhted 
vblunketrioafiy fr the usual Wiy. tlie new proeeii M n 
ihbdttNjatioh of the " Berangor Bti 


AtaiMsg and amnk; i)SterwiAdWon e/ ---*'•* iw 
anHinump cMops ahl mms^ L; BertihUti 

Ann. Chim. analyt., 1914, 19, 49^1. 

From 1 to 10 grms. cA the metal are heated with $0^-b0 
c.o. of sulphuiio acid until any precipitated sulphim hM 
redissolved and sulphur dioxide has^ been completely 
expelled, the solution is diluted with its own volume m 
water, and arsenic and antimony determfred togemer 
by titrating the boiling solution with permanganate (the 
iron fakotor of the permanganate multiplied by 1*0714 
gives the equivalent amount of antimony and arsenic in 
terms of antimony). Another portion of the metal is 
heated with ferrous sulphate ana hydrochloric acid, imd 
arsenic determined in we distillate with iodine solution 
os usual If much iron be present, it must be determined 
separatdy and deducted from the antimony-arsenio result. 
Tin, bismuth, and xinc do not interfere with the detw- 
mination, nor does copper unless present in such quantity 
that its colour affects the end point in the permanganate 
titration. — W. P. 8. 


Vanadium oru and their trmlment. B. Mans. Metall 
u. Era, 1913, 10, 379—384. (See also this J., 1913, 90.) 

The oocurronoc and composition of the chief vanadium 
ores, and statistics relating to production and value are 
given. Almost all extraction methods aim at the pro- 
duction of an alkali vanadate solution, from which either 
vanadium pentoxide or iron vanadate is obtained. Ferro- 
vanadium is produced either by reduction with earbon in 
the oiectric furnace, or by the alumino-thermit process. 
The former method has the disadvantage of yielding a 
product with from 1*5 to 6*0 per oent. C. The thermite 
process is carried out in sheet-iron vessels lined with 
magnesite. A mixture of vanadium pentoxide, hammMr- 
Bcale and aluminium, sometimes with addition of iron 
turnings, is introduced in successive portions, a mats 
weighing about 36 kilos., and containing 30 to 40 mr 
cent. V Dcing thus obtainable in a single operation. The 
most useful commercial alloy contains about 80 per 
oent. V. It is hard, but not brittle, and is difficult to 
pulverise ; sp. gr. 7*34, m. pt. 1340® to 1400® C. — ^T. 9r. 


Tungsten and carbon. 0. Ruff and R. Wunsoh. Z. anorg. 

Chem., 1914, 85, 292—328. 

The melting points of tungstefi-oarbon alloys in n furhace 
with a reducing atmosphere (carbon monoxide) depeM 
very greatly on the rate of heating and oh the composition 
of the furnace gases. An outer layer rich in carbon is 
formed which has a high melting point, so that fusion 
takes place from within outwards. The rate of heatfrg 
has thus a twofold effect on the temperature of virible 
fusion ; it affects the degree of CarbomiMtion of the outer 
layer and also the rate at which the carbon can diffuse 
to the interior. The carbides found by the authors were 
WbC (m. pt. over 2700° C.), WC (d^omposes on melttnis), 
and the metallographio observations suggested a thm 
component, probably W«0. Three enteotios were observed, 
composed of tungsten and WO (1*4 per oent. C., m. pi 
269<r C.), W|C, and another unidentified carbSe 
(2*4 per cent. C, m. pt. 2660® 0., probably metastablA). 
and WC and probably WgC (3*6 percent. U m. pt. 26^ C.) 

— W. B. F. 


Tungsten-thorium, a dudite aUoy* L. v. Grotthuia. 

Metali u. Bra, 1013, lO, 844. 

OhERiJinmBngrmB, of purified timgstio oxide were mixed 
with a sfdution in absolute alcohol of 1*06 gim of hberinm 
oUoride, aad the aloohal hvaporated with bonstaMt 
stirring. The miktere ww dried at 100® 0., heated in a rapid 
stream of hydiegeh for honia Over a lOmlnoiii j|lul 
flame, and then for htdf an kriir over the htewqgt^ 
(about 909® U). The Mack amekphons powder thoa 
obtained was fonhcd into tmidl U>sha|^ hedS wHh an 
organte hindfog material, and heited in a Straam df 
hydrogen at about 1199® U, the roda (hanging 1b ftay% 
bkohj M atW lemainlkig fiMr data IM 


mmabak . m Ob £-ias^i 0- 


pkmd In mi exturaiied tmwI, Mid heated to inoon* 

^ dMoonoe by » ounont ol 5 to 7 Mnpe. »t 200 voltt, ammonm 
bfling Admitted At the OAiiie time. The reeulting tfaiii 
dbreede hod a metAUio luetre And were ductile. On 
ittoreAiing the thorium content to more than i per cent., the 
dtto^ty diiAppeared.— T, Sr. 

Ummm, radiam, ond wmodtiMn ; A preUminofy repott on 
B. B. Moore and K. L. Kithil. U.S. Dept, of the 

Interior, Bureau of Mines. Bull. 70, 1913. 97 pages. 

A 017M1IABY of avrilable information regarding the sources 
of these metals, the methods used in treating the ores, and 
the uses of the finished moducts. 

Gamotik deposits, l^ese are the most important 
radium'bearing deposits known, and occur in the arid 
regions of Colorado west of the Rooky Mountains and E. 
Utah. The yellow carnotite (uranyl potassium vanadate, 
probably K, 0 . 2 U 0 „V, 05 . 3 H, 0 ; sp, gr. 4136) is found 
mostly in massive white sandstone underlying the ^ 
Dakota conglomerate (lower Cretaceous] as an incrustation 
on the faces of joints and fractures and is deposited around 
and between the individual grains of the sandstone ; sm^l 
cylindrical pockets of richer ore are found in places, while 
red calcium vanadate is occasionally met with as well as 
black radio-active material The ore mined must be hand- 
sorted in order to yield a shipping grade, t.e., 2 per cent. 
UaOg. None of the deposits are extensive, ana all are 
more or less difficult of access. The present method of 
mining and sorting is wasteful, and much low-grade ore is 
kdt in the mine or thrown on the dump. The ore can be 
concentrated either wet or dry. In the wet process the ore 
is reduced to 40- or SO-mesh, the crushing being accom- 
panied by rubbing so as to loosen the carnotite from the 
sand grams. On subsequent washing in a revolving tank 
the particles of carnotite in suspension can be drawn off 
after the sand grains have settled. Where water is scarce 
the rock is crushed to about 40-me8h and passed over 
an oscillatiiig 160-meeh screen, the undersise forming the 
concentrate. The screen must be encased, and all the 
dust carefully 'collected. Uraninite {pitchbhnde) deposits. 
Near Central City, Colorado, are five mines that have 
nroduced pitchblende as very high-grade ore. About 
1905—6 the Kirk mine product 20 tons of ore averaging 
36 per cent. U|Og and loio tons of 3 — 4 per cent. ore. Low- 
grade material has been mostly neglmted, but it can bo 
concentrated with fair results, and it is hoped that 0*5 
per cent, ore will be utilised. The important European 
deposits of pitchblende are found at Joachimsthal (Bo* 
heinia) and Johanngeorgenstadt and Annaborg (Saxony). 
Aiiiunite (uranium calcium phosphate) is mined m Northern 
Portugal by a French company. Several finds of urani- 
feroUs ores, siich as autunite, carnotite, and torbemite 
^anium copper phosphate) have been reported from 
i^th Australia. Vtnwdivm ores other than camotile. 
Roscoelite (vanadium mica) occurs in S.W. Colorado; 
the deposit is low-grade ( 1 — 2 per cent, V« 05 ) but is being 
mined at a profit because it is large ana easily worked. 
In the same State, roscoelite has been found associated with 
silver ore, while the ash from gi^amite (a solid native 
bitumen) found in West Virgmia and Oklahoma gave 
6 . 77 — 34,5 per cent V,0,. Peru possesses an important 
vanadium ore dep^t composed chiefly of patronite (a 
sulphide of vanadium) besides red calcium vanadate 
ana other minerals. The mines are worked by an Ameri- 
can company. Prodnetion. In 1912, 28*8 tons of uranium 
oxide was jffoduced in the United States. Assuming that 
the radium is in equilibrium with the uranium (the normal 
ratio of Ra to U being 1 : 2,940,000) this is equivalent to 
9*77 grms. of radium (diloride. The Austrian output for 
1911 was 2*647 grms., and that from all other sources 
probably leas Hum 1*6 grms. America supped in 1912 
approxmrat^y 286 tons of vanadium metal, chi^y in 
the form of ferro-vanadium.— W. R. S. 


Gold and silver; Zine-dust precipitation of . A. M. 

Merton. Min. and Eng. World, 1013, 429. J. Chem. 
Met. and Min. Soo., S.^oa, 1913, 14^ 317-319. 
4 &i»o*pu 8 T, or fume, has larg^ dlimlaoed sine shavings 
as a psecipitaat of gold and sifver nom cyanide liquors, 
^smill atraam d an emidsicsi af stoo^ust Is ineorpmatsd 


the oynnide solution, whkih Is foned throt^ 
Itteisses by means of triplex pump^ The teaof^ 
the sine and the cyanides is complete in less than a 
provided there is thorough diffusion of the dost thrott|^ 
the solution. The affioienoy of precipitation by dust is 
very high (98--99 per cent.), and is unimpaired even If 
the precipitate oMries 40 per cent. On, The consumption 
of dust will usually be 25— 4K> per cent, less than d 
shavings, while the latter cost about 30 per cent more 
than dust The essential thing is to add the right amount 
of dust to the liquor ; it is alto impoirtant to t^ Ihe dust 
before Use, as it varies greatly in oompoaition. It should 
be stored in a dry place, as it oxJdiaea rapidly and is liable 
to spontaneous combustion.— W. R. S. 


Sodium; Studies on ike preparation of /. B. 

Neumann and S. Giertsen. Z. angew. Chem., 1914* IT* 

65-70. 

Thk authors carried out experiments In an apparatus d 
about 16 kilos, capacity, constructed on the linea d 
Castner's apparatus. When the proper conditions were 
mantained, chief among which is the adoption of a device 
for separating the anode from the cathode and thus 
facilitating the evolution of water, current yields d up- 
wards of 60 per cent, could be obtained, as compared with 
30—40 per cent, in practice. An important point was 
the correct adjustment of the temperature d the bath 
which should be about 320'^ C., bemg slightly lower for 
high currents. If the temperature were too high the 
sodium globules did not unite readily, were not easily 
separated from tho melt, and adherM to the ladle in 
which they were removed. In inatallationa of anltable 
size, using correspondingly higher ourrenta, it is {ffobaUe 
that the authors' modifications would greatly improve not 
only the current yield but also the energy yield in the 
manufacture of sodium.— W. H. P. 


Metals; Densities of some in ihe liquid state. P. 

Pascal and A. Jouniaux. Comptes rend., 1914, 181, 
414—416. 

Thk densities wore determined at various tem]^raturea 
by a method involving the use of a quarts float. Formulw 
are given for the variations in denrity d tin, lead, lino, 
antimony, aluminium and copper, with tmnperature. j™o 
curve of specific volume of tin shows a marked inflexion 
at 620® C., suggestive of dynamic allotropy such as » 
exhibited by ^aphur. A metal with a high ooeffioirat 
of expansion as a solid has also a high one as a liquid. 
The change in volume on fusion is not usually more than 
1 or 2 per cent.— W. H. P. 

Determination of sulphur in pyrites. Martin. See VII, 

fine-meshed brass gauze as a substitutes for ^ 

electro-analysis. Calhane and Wheaton. See XAllI. 


PaTSHTt, 

Steel. A. J. Roesi, Niagara Palls, K.Y., Asatoor to Tto 
Titanium Alloy Manufacturing Ca, New xoAl UB. 
Pat. 1,086,488, Jan. 27, 1914. 

Thb steel contains Ti loss than 0*60, C more thM <W0 
per cent., and manganese, and is unalloyed with other 
metals. — T. St. 


if/sri • Manufaeture of . W. R. Walker, New YmrlCf 

U.S. Pat. 1,086,003, Feb. 8, 19M. 

iTXSL is manufactured from iron having a phoepfam 
intent bebw that d basic Besimmer iron, by p«lMy 
fiowing the iron in an add oonvatter to lynove tf igoa 
Mjd a portion d the earbon ; twtriftpttg th^^ 

netla 
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if maintained, and next to an acid mixar in whioh a tnib* 
ftautiat quantity of molten metal ia main t a ine d , In o>w 
to obtam nmtorniity m regarda carbon and other 
ingre^ta.r-T. 8 t. 

OfM or eonetniraUs; Decompoaition of complex 

W. A. Hall, New York. Bng. Pat. 21,828, Sept 25, 

1012. 

COMFLXX eulphide owe or oonoentrates of ainc, lead and 
iron are subjected to the action of a reducing flame and 
a limited quantity of steam insufficient in itseu to decom- 
pose the ore or concentrate, whereby some of the *ulj^ur 
M removed in the elementary form (see Pr. Pat. 458,008 of 
1912; this J., 1913, 1166), together with the volatile 
metaUic sulphides, the latter being recovered separaitely 
by fractional condensation. The ore is kept agitated 
during the process, which may be carried out in a mecham- 
cal furnace of the Wedge or Herreehoff type, steam being 
introduced between the shelves. — A. S. 

MetallurgiccU-farnacR pari. W. W. Case, jun., Denver, 
Colo. U.S. Pat. 1,086,640, Jan. 27, 1914. 

Ths crucible of a tilting furnace has a short pouring 
spout semi-circular in cross-section and disposed at ^ht 
angles to the vertical axis of the cruoible. A curved lining 
forming a pouring trough is mounted on the furnace below 
the spout, both spout and trough being provided with 
flanges to make a suitable connection. The lid of the 
crucible has a Up which covers the pouring spout. The 
furnace cover has a central aperture, and a recess on ite 
lower face, forming a passage way above the crucible lid 
for the escape of the products of combustion. — ^T. St. 

Meida; Proceaa d preventing oxidation of during 

annexing. J. P. Thompson, Brooklyn, and E. E. 
Seelye, Tomkinsville, N.V. Assignors to The Inter- 
national Nickel Oo., N.J. U.S. Pat. 1,086,768, Feb. 3, 1914. 
Mbtaluo articles are protected from oxidation during 
annetding, by flrst coating their surfaces with an emulsion 
with water of CaP, 2 parts and CoOl, 1 part.—T. St. 

Mdala ; EUciric fuaion of . A. P. Strohmenger, 

Assignor to Ester and Oo., Ltd., London. U.S. Pat. 
1,085,051, Peb. 3, 1914. 

Two rods of metal arc {daced paraUel to each other, with a 
layer between them of fusible insulating material adapted 
to form a slag, and containing alloying ingredients. The 
rods are then connected with the poles of a source of 
electricity so that an arc passes between their ends. The 
fused metal drops into a crucible, where it is heated. — T. 8 t, 

Braaa'pickling adutiona ; Method of maintaining the 

eMciency of . R. R. Parish, Assignor to Chase 

Rolling MUl Co., Waterbury, Conn. U.S. Pat. 1,086,079, 
Peb. 3, 1914. 

Ths solution, composed of copper sulphate, zinc sulphate, 
sulphuric acid and water, is circulated continuously through 
an electrolysing tank containing insoluble anodes and 
metallic cathodes, so that a p^etermined amount ^of 
acidity is maintained by the removal of a portion of the 
copper and the restoration of an equivalent amount of 
sulphuric acid. — ^T. St. 


Iron ; Proceaa for the indudrial manufacture of dectrolyUc 

. A. Boucher, Prilly-Chasseur, Switeerland, 

Assignor to Boc. “Le Per,*’ Grenobl^ France. U.8. 
Pat. 1,086,132, Peb. 3, 1914. 

Bus Pr. Pat. 458,294 of 1912 ; this J., 1918, 1115.-«T. F. B, 


Iron and other mebda ; Manufacture of MhCmt or 

oppuraiua in or rekiting to mammidurk rf irdk and 
dher meUda. A. S. Bouiooad, Londbn; US nslA 
1,066,183 and 1,086,134, Peb. 3, 1914: 
fM Segi Fw on •{ ino { tul j;,’ uit; bn.— t. k b. 


!rm and ttiel,- Uam 4 Mtn if KBSip Vioim 

Co. Fi. tut. 4ia.»l. Sapt St, ISIS. 

8n U.8.FW. 1,07S,«87 of »» i Udf T. B. 

AUottieontainiMOobott, E.Hw?iM«.It<iionio,Ind.,U.S.A. 

Eng. Fnt. S4S7, Jan. SO, 1913. 

Six U.S. Pat. 1,087,828 of 1*18 i thia J., 1*18, 408.— T.F.B. 

Alomimum; Production of from tit eomfomdi, JQ. 

Giulini, Ludwigshafen on Rhine, Germany. Eng. Pat. 
8166, April 7, 1913. Under Int. Conv., May 3, 1912. 

Sbk Pr. Pat. 466,290 of 1913 ; this J., 1913, 948.— T. P. B. 

Aluminium aUoya. T. A. Bayliss and B. G. Clark. Pr. 
Pat. 462,361, Aug. 18, 1913. Under Int. Conv., Aug. 
24, 1912. 

Skb En Pat. 19,452 of 1912 ; this J., 1913, 948.-~T. F. B, 


Thorium ; Production of metaUic . W. C. Arsem, 

^henectody. Assignor to General Electric Co., New 
York. U.S. Pet. 1.085.098, Jan. 27, 1914. 

See Eng. Pat. 14,972 of 1906 ; this J., 1906, 866.-~T. F. B. 


Metallurgical and chemical proceM : Economic. . [Pun- 

fication of metala.] J. E. Bucher, Coventry, R.I., 
Assignor to Nitrogen Products Co. U.S. Pat. 1,086,019, 
Feb. 3. 1914. 

See Fr. Pat. 469,86.1 of 1913 ; this J., 1013, 1169.— T. F. B. 


Mebda ; Proceaa for fuaing . Ester and Co., Ltd. 

Pr. Pat. 462,739, Sept. 18, 1913. Under Int. Conv., 
Nov. 30. 1912. 

See U.S. Pat. 1,073,543 of 1913 ; this J., 191.1, 981.— T.F.B. 


Xl.-ELECnKM»EMlSm 

Pefractoriea : High-imperatwt [electrical] reaiativUy of 

A new method of meaauring, with reauUa for 

alundum. E. F. Northmp. Met. and Chem. Eng., 
1014, 12, 125—128. 

The refractory material was mixed with a small quantity 
of water and moulded under pressure into thin rectangular 
slabs (3*4 cm. wide, 4*8 cm. long and 0'25 cm. thick) three 
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long to oBMin^ by their naturel epriog^ the mahitemuioe 
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of E uniform nreesure upon tho refraotoiy pieces diirinu the 
Bub^uent ohanges of temperature. The eleotrio^ oon- 

diagrammatic. 

W in Fig 2, the teiminals f, of molybdenum wire, 
being fastened to the plates o, 6, by means of the graphite 
aoreu^ 2» Fi* H R is the measured resistance between the 
terminals f, / the thickness of one refractory slab, 8 its 
oroes section (width x length) and p its specifio resistance 

^ ^ ‘'*®" P= 2 fR- With the dimenaions 

chosen, gj a^lOO, so that p/=100Ri, the subscript t 

i^ndioating th^ p and R are determined at the measured 
t^pw^^ ^C!. The arrangement shown in Fig. 1 was 
pjac^ in toe bottom of the tubular chamber of an electric- 
aUy ^at^ fum^ (Met. and Chem. Eng., 1914, 12, 81) 
and the two molybdenum wires passed through a cvlin- 
^cal oover.piece which tightly closed the top of the 
thermo-couple of pUtinum 
and platinum + 10 per cent, rhodium (enclosed in a 
tube) was also passed to a point close to the 
rectory pieces. An electrodynamometer method was 
” 1 u j ®®“nnng the electrical resistance, the two 
meybdenum terminals being joined to the posts of the 
arraMement shown in Fig, 3, and the thermo- 
Wtentiometer. Before 
banning the nnaj measurements, the material was heated 

that the 

chemical coraposition of any refractory material is not 
m an equibbrium position at a high temperature unless it 
^ been previously heated to that temperature. The 
mimnremento of temperature and resistance were taken 
in the furnace, tight olamping 
rf the refraoUm pieoea between the graphite pUtee beiw 

2 ^ tU» meaiM are accurate to within 

10 M probably to within 

~”jr® V?” “"*• reewtivity of alnnduni (finely 

being reapecthrely 80,000 and 190 obme per’W* 

— W. E. P. P. 


•Ifa(w power reeowcM to Akuha for dedn-ehmkal in- 

Boari of T»de J., Pel irwir^.] 

to the jw e|^ SOth June, 1918, of the 
to the United Statea fiecretai^ of the 
*fitijnor states that there is a great doid of water nnwAy< 
^sj^^sfcatoat could be utUiseito oonjunetion wifiie 
2^ «>? tbo oounto^tetS d^lT 


W yAe aM.fcaMt Mwa m a anMMt to. bIMmm 4 

•'“toa-otorflcto. {Mbane nnd WheetinTaT Yrnr * 

Patuits. 

a Held, Aasigiior to The Held Oo.. 
Chicago, la U.a Pal tSKSw. jran. 2771914 

pra apace betweeir oonoontrio outer and inner dUaobrie 
tubes forw the osone ohamber. The outer tube Is open 
at one end and is provided with a reatrloied outlet at toe 
opposite end. In oontaet with toe grea^ part of Ita 
outer surface is an electrode. The inner tube oontoMn of 
a closed vacuum tube and contains a h^Uow electrode 
extending nearly its whole length. The tubes ate eon- 
neotod at the oloced end of the outer tube, and this M 
provided with projeotions on its bluer surfaoe at ita open 
end to m^ntain the oorreot spacing between toe two 
tubea~T. St. 

Ozmr-ffmer^. W. 0. Preet, HMkenMok, N J., «u 
to Steyim Orane Co.. New York. U.S. Pnt LMSj 
Feb. 3, 1914. 

# * 

Tiw generator oonsists of a base of insulating material, 
a flat electrode supported by the base, a flat dielMtrio 
supported over the electrode, and flat stripe, constituting 
elTOtrodes, supported in racks having vertical slots, a^ 
situated above the dielectric. —T. 8t. 


fum^ ; EU^ —. K Guthrie, Pittebuish, Md 
J. P. Kai^,Jtewickley, Pa., Assignors to 0. P. Oanaenter, 
trustee, Pittsburgh, Pa. U.S. Pat. 1,086,164, Feb. 3, 

A C!RuoiBr.E is heated by the ourrent passing between two 
dectrodM which are movable towara and away flroiii 
the crucible, in a hoiixontal direction. Each eleotrode 
encloses substantially one-hall of toe omoible, mi d is 
shap^ BO that it is in contact with the latter at toe bottom, 
and div^es from it towards the top. The spaoe between 
the electrodes and the crucible is filled with a broken 
carbon resistance.— T. St, 

Ba^ ^mnds. J. W. Maokensie. London. IVom 
Cook Railway Signal Co., Denver, U.S.A. Eng. Pat, 
7298, March 27, 1913. ^ 

Ske U.S. Pat. 1,000,832 of 1913 ; this J., 1913,611.— T. P. B. 

Absorbent for useintheceUs of eketrio dry baUeries ; Proem 

f^premringan . P. Rabbidm. JV. Pat. 462,864, 

Sept. 2, 1913. Under Int. Conv.,^pt. 27, 1912. 

See Eng. Pat. 19,783 of 1913 ; this J., 1914, 89.— T. P. B. 

EiecUric dischargee in gases ; Method of and fwmaes tor 

securing produete of reaction by . C. F. R. m 

Koch, Stookholm. U.8. Pat. 1,086,440, Jan. 27, 1914. 
See Ft. Pat. 461,361 of 1912 j this J., 1913, 611.— T. P. B* 

Manufacture of nitrides. Addition to Pr. Pal 467JI22. 

Sec VIL 


Appa^ for m ehdroty^ j^uetion toM ectteetian 
of hydrogen and owygtn, Fr. Pal 461,981. See VIL 


X1L--FA1S; OEH; WAIBB. 

Pahn’hetnd oU ; OomposUkm of a D. W lsdon, 

Aniay»^914i % 78-80. 

Paa^irAnOH of onliMmel ofl W toe ocooesi of 
alotoolyi^ ic uiwd W imeoibit ^ 1913» i49b 


a. 




; fiMimsai BKsm 


keid, « ; iMoto Mil, H I mnM) Mid, It t nault^ 

9 i Mawio Mid, 7 ,‘ ud uaio MM, 4 fit wBt 
ranUi imUoMe Uutt it might not be poeeiUe to dbtiggnieh 
between ce^n Minplee of ooooMiut oil and palm-kernel 
oilp even in the pure condition. Haller’s prooees of 
•loohoijrtis (this S,, 1907, 828 ; 1908, 324) does not give 
reliable qtiautative results and is unsuitable for preltiniMry 
tBst«.->k^'. A.M. 


dlfpsmoite Jlfeai*ano; The oil a/ . K. Bhadori. 

Amur. J. Pharm., 1914, 86| 49~-M. 

The erushed seeds of Araemone Messicanat which now 
grows wild in India, yielded 22*3 per cent, of a thin brown 
oil on extraction with light petroleum. The expnessed 
oil gradually thickened on keeping and deposited a veiy' 
small amount of a red crystalline substance, m.pt. 172® C. 
The oil solidihed at 16° — 17° C. The following characters 
were curved : sp. gr. 0*91 17 at 28° C., and 0*9007 at 100°C., 
refractive index, 1*46562 at 32° C. ; saponification value, 
186*6 ; acetyl value, 27*9 ; acid value, 140 ; bromine 
value, 102*2 ; Reichert-Meisel value, 0*61 ; Hehner value, 
94*02 : glycerol, 16*48 per cent. ; Maumen<$ test, 66° C. ; 
The fatty acids contain^ 77 per cent, of liquid acids having 
the iodine value 147*4. Evidence was obtained of the 
presence of acetic, valeric and lauric acids. — F. Shdn. 


Hydrogenated oila ; Analytical conatanta of . Q. Ellis. 

J. Ind. Eng. Cheni., 1914, 6, 117—122. 

A BEVIEW of the published data on the analytical character 
of hydrogenated oils (see this J., 1912, 996 ; 1913, 201, 370, 
666, 797 ; 1914, 206), together with some of the author’s 
own observations. The saponification value and content 
of free fatty acids and of unsaponifiable matter are not 
appreciably affected by hydrogenation ; the refractive 
index is diminished as is shown by the following values 
for hydrogenated oils, the melting points of whioh are 
given in brockets : corn or maise (66*7° 0.), 1*4614 ; whale 
(41*6° C.), 1*4560 ; soya bean (60*3° C.), 1*4638 ; cocoanut 
(“olein”) (24*7° C.), 1*4426; linseed (42*3“ C.), 1*4610; 
palm (38*7° C.), 1*4617; palm (44*8° C), 1*4494; peanut 
or aroohis (34*7° C.), 1*4547. Hydrogenated arachis 
(pMuut) aad sesam^ oik cannot in some coses be distin- 
l^hed from lord nor hydrogenated whale oil from mutton 
or beef tallow by means of the usual analytical constants. 

—A. S. 

Oil; Viiliaation of used for lubrication. M. Pellet. 

Intern. Sugar J., 1914, 16, 6.3 — 64. 
Aocobdieo to the experience of the author, used oil pre- 
serves its lubricating properties almost intact, its density, 
viscosity, flash point, and acidity not being notably 
altered. The oil may be purified by passing it through 
medium-mosh wire gauze to remove solid impurities, 
and then treating it with steam in a tank containing a 
coil pierced with holes on the lower side. The steaming is 
continued for 16— -30 minutes from the time when mass 
becomes hot, and the separated oil is oentrifu^ or 
filtered through flannel, the filter being disposed in a 
warm place, or provided with a hot- water jacket. — J. P.^0. 

StUphonaled oila; Analyaia of . Proviaional method 

^ the Amer. Leather Chem. Aaaoc. J. Amer. Leather 
Chem. Assoc., 1914, 9, 68—70. (See also this J., 1914, 
32.) 

Moiature . — 30 to 40 grms. of the oil, mixed witii 76 o.o. of 
xylene saturated with water, are distilled from'an oil bath 
into a graduated tube until the distillate is clear. The 
water In the distillate is measured. UnMponifiaide.— 
10 gnns. of oil are boiled for 1 hour under a reflux condenser 
wita 6 0 . 0 . of aqueous potassium hydroxide (60 wnxxu, per 
160 C.O.), 46 0 . 0 . of alcohol, and a mw glass omos. Alter 
adding 100 c.o. of water and cooling, the mixture k shaken 
at least three times with petrokun etlier(b.pt 40°*~16°C.}, 
iMktt AD UkC, eseh thne. The petroleum ether s^utiOB is 
kMied ftt kMl Ikrse times hi itvoaesikMi «dtli 60 mu 
W imbet oMIiifiihg 10 c.c. of idMilMA tIoeM to 


break emulsions, and is then evapomtsd, and the lasldtii 
weighed. Combined i80|.-(S6e SUs J, 1914, 88.) fM 
fatly oil is taken as the diflkrenee between 100 and the 
sum of moisture, ash, and unsaponifiable matter.— R. B. 


Fiah-aerap fertiliaer induatry of the Atiantk Coaat {U.8.A.), 
Turrentine. See XVI. 

Patents. 

Soap; Manufacture of milled , P. A. V. Klopfer, 

Hresden-Leubnitz, Germany. U.S. Pat. 1,085,437, 
Jan. 27, 1914. 

See Eng. Pat. 2191 of 1012 ; this J., 1912, 646.— T. F. B. 

Ohtaininjg producta [oila and a fertiliaer] from sewage sludge. 
Eng. Pat. 1664. See XIXb. 


Xm.-PAINTS ; PlGBOam ; VARNISHES ; 
RESINS. 

Zinc white ; Preventing the injurious effect of on the 

fastjteaa to light of water colours. E. T&uber. Farbenzeit, 
1913, 19, 476-485. Chem. Zentr., 1914, 1, 603. 

The injurious effect of zinc white (this J., 1911, 1170) may 
be due to an impurity. By treating oomineioiai zinc white 
with hydrogen peroxide and using glycerin in addition to 
gum as a vehicle, a jiermunont Chinese white can be 
obtained whioh apparently does not affect the fastness 
to light of other water colours. Zinc white has an injurious 
action on Prussian blue even in the dark. Calcium 
tungstate is recommended os a valuable though expensive 
white pigment, which approaches zinc white in covering 
power and has no injurious effect on the fastness to light m 
other oolours. — A. S. 

Paint vapours ; Composition of , H. A. Gardner. J. 

Ind. Eng. Chem., 1914, 6, 91—96. 

A ciTBBBNT of purified air was drawn through vessels which 
had been coated inside with a drying oU (raw linseed, 
soya bean, tung, and menhaden oils), or with mixtures of 
various pigments with raw linseed oil. Armstrong and 
Klein’s statement (this J., 1913, 320) that no volatile 
metallic compounds are evolved from oilj^ints containing 
lead or zinc pigments was confirmed. lue absorption of 
oxygen by thin films of drying oils was accompanied by 
the evolution of considerable quantities of carbon dioxitle 
and organic compounds and a small quantity of carbon 
monoxide (detect^ by the liberation of iodine from heated 
iodine pentoxide). In the vapours from drying paints 
the presence of aldehydes, acids (formic acid, etc.), carbon 
dioxide and monoxide was detected; the production of 
volatile substances appeared to be stirnttlated by the 
presence of basic pigments and oil of turpentine.— A. S. 

Wood turpentine ind/uatry ; The present status of the 

E. H. French and J. R. Withrow. Met. and Chem. 
Eng., 1914, 18, 95-99. 

In a resum4 of the general methods of manufacture, the 
economics of the steam, solvent, alkali, batii, and deatroo- 
tive dktfllation processes are considered, partioulaxi being 
given of the approximate yield and opeming cost in eael 
case, and sotgMtions n aae as to possible improvements 
and future wvelopmeDts. The authors are of opinlott 
that for the suooeaiful operation of the steam proeess 
a minimum price of 60 cents, per gab for wood turpstttiae 
is neoema^; that the solvent process may mva of 
oommeroiar value if operated on a soak svmokiitly 
extensive to permit of the utilisation of the tmated chte 
for the eooBoinlo manufacture of paper pulp laadihatua 
alkali proocm (essentially the nuurafllekaie td paper pdb 
from lasinoag imods, with recovery of tnrpmkte and 
rosin) will afentually be of oonuMtdal iaiportaaooi 
although si prbstai wspcall^n Is 








' tk« vMikitiiOil d«teflk SiM fh» d«itniotiT« 
~i poom Imm Alone iHti»(ood the recent 


''vuNKMiwie nnproTemenv u reqnirea in retining ana m tne 
utiHiA^ii of waste prodncto. It k stated that although 
tbe^Qstr/ praotkally owes its existence to abnormal 
“®^ket conditions, the manufacture of wood turpentine 
w«l neoessarjly become of far-reaching importance in 
mture, as a means of utilising an absolutely waste 
product and at the sam? tiirte clearing out-over lands for 
oooopation.-^W. S. F. P. 

»■ Action cf ahminium eMoride on oU of . 

W. Steinkopf and M. Freund. Ber., 19U, 47, 411—420. 

By the action of aluminium chloride on French oil of 
tni^ntine cooled by ice and kept agitated, the chief 
a resinous polymeride of pinene melting at 
77 —78 C. When, after the treatment, the reaction 
product, without separation of the aluminium chloride, 
was (h^mposed by heating, a mixture of substances 
WM obtainM of the same quali^iative composition as the 
mixture obtained under similar conditions from amylonc, 
hexylene, ete. foompare this J., 1910, 10, 338), i.e., the 
*®**^tt. portion consisted mainly of saturated 

paramn hydroc^bons, then ai the boiling point rose the 
fractions contained increasing quantities of naphthenes 
and,^ later, of polynaphthenes, whilst the least volatile 
portions consisted of oils of the same composition and 
properties as lubricating oils from natural petroleum. — A. S. 


OoW-iiii, (^pn^ cf maUng garni, A. Stm^, 
A«toor to ^bwN-ke Totm. Iftirtw, lUwtai,^ 

See Eng. Pat. 7757 of 1913 ; thk J., 1913, 759 ^T. F. E 

Varnish and mroasss of making same. Stand fd Vamkh 
Works. Pr. Pat 462,409, Skpt. 9, 1918. Under Int 
Conv., Nov. 4, 1912. 

See U.S. Pat 1,062,419 of 1918 ; thk J., 1918, 666.— T.P.B. 

Printing ini: Process for making ^ It Wclff. 

Ft. Pat 462,452, Sept Tl, 1913. 

Sis Eng. Pat 80,037 of 1912 ; thk J., 1918, 1162.-T, E B, 

Manufacturing a new product from mineral oil, Eng. Pat. 
2672. .(fee IIa. 

Manufacture of cellulose from resinous woodsg with rscomy 
of oU of turpentine and resin oil SV. Pat 462,661. 
See V. 


i46fef»c wid and some of its saUs. E. 0. Ellingson. J. 

Amer. Chem. Soo., 1914, 86, 326—336. 

P^B abiotic acid, prepared from colophony by extraction 
with 70 per cent, alcohol and reorystallisation from 95 
per cent idoohol, molted at 160®— 162^ C. and appeared to 
be oxited at temperatures near the melting point, the 
heat of combustion of the melted acid being Somewhat 
lower than that of the unmeltod acid. The salts of the 
acid with sodium, potassium, and some of the heavy 
metaJs were prepare(^ but nearly all of them contained 
in^ than the theoretical quantity of abietio acid. Sodium 
abietate was soluble in water and in methyl, ethyl, and 
amyl alcohols. The abietates of the heavy metals, on 


Manufacture of chromic acid salts and of chromium cokmnng 
matter. Eng. Pat. 14,226. See VII 


XIV.-^INDIA.RUBBKR; GUTTA-PIRCHA. 

Mubber exports from the Amazon Basin in 1913. Board 
of Trade J., Feb. 28, 1914. [T.R,] 

H.M. Consul at Pari reports that the quantity of rubber 
exported from Pari, JVlanaos, Iquitos, and llaeoatiara, 
via Pard, during the years 1912 and 1913, was as follows 


— 

Pine, 

1 Medium. 

CoarM. 

1 Caucho. 

Total. 

„ Year 1913. 

To the United States 

To Butope 

Kilos. 

7,206.134 I 

11,618,9.50 

Kilos. 

! 1,887,132 

1,604,781 

Kllue. 

6,611,860 

2,844,861 

KUo«. 

8,272.716 j 
6,676,778 

XMcs. 

17,467,851 

82,246,826 

Total, 1918 

18,915,090 1 

2,901,863 

7,866,780 

9,940,494 1 

1 89,718,177 

Total, 1912 

21,68.5,629 | 

8,488,771 

1 

9,311,669 

8,478,844 j 

42,869,808 

— — , f 


the othCT hand, were insoluble in water, slightly soluble 
sol^nS^ widily soluble in most organic 

pATEStS. 

binding eotoursp and 
eolQrs pnfff^paOy for Ihc fmrpose of rust 
JCftnufickiM of eompomons for , 

oahlnlitioii wHfli 



BfMer; Yield of from Manihot OUuiooiii E. 

Fiokendey. Oummi-lSeit., 1914, 88, 747—748. 

It has been proposed to iuoreas the flow of ]at3x fxom 
Hevea Brasiliensts by removing the dead parts of wy 
before tapping, down to the green oork*cambiam» agd 
repeating thk periodically during the tamfliig seriod 
(Gfer. Pat. 206,987). Thk prooesTlaUs in ^ in 

which there k no wound response. The author gives 
experiments showiim that mediod causes a better 
yield in the case of Memhot trees alM ; detafls of tbe 
treatment of the trees are given. (See aiM thk J., 1911, 
874).— H. E P. 

S^nlhetic Btetmin%. Iter,, 

Hamm (thk ,r., 1918, 898, 968^ eaneladad ^ 
cscatpiioiie, prbpMwd ht p cIyii s ek i Umi p k s y s aa 
kesafa pre seafll Blgfaufeswetkais^ ^ 




natwral iMUwtolMmo, firom the liiiiikrity «Qf the 
. ^ *w?wbrtMioer^ end the fwt thet b<^ yidded 
UBTidiiito Attd bsToUiiio al^yde on hydrolyde, whidh 
ooomted with the fame reaotlon-Telooity. Harriet alto 
■uggyted tha t another oaoutohouc mi^t be prodneed 
by the av^inetrio ocmdenaation of two moleonke of 
MOpie^ The author applied Hairiee* methodii to the 
Mcmtohoue pepared aooording to the patentt of the 
Badiiohe AnlUn und Fabrik (tee this J., 1913, 162, 
872, 667), by heating isoprone in presence of oaonides or 
imxidet or b^f the action of sodium on isoprene in presence 
of carbon dioxide ; these products differ from that obtained 
by heating isoprene. It was found that, in addition to 
tovulinic Mid and aldehyde, the products of hydrolysis of 
the dioKonide contained succinic acid and acetonylacetone. 
The latter was separated from l«vulinio aldehyde by 
converting both substances into their dijdienylhydrazones 
and deMmposing these with steam, when 1 mol. of phenyl- 
hydraune was split off in each case, the IflBvulinic acid 
derivative giving phenylmethyldihydropyridazine and the 
acetonylawtone derivative ] phenylamino-2.r»-dimc%l- 
pyrrole, the latter of which is volatile in steam. Tnc 
caoutchouc obtained by heat iiolymerisation of isoprene 
gave similar results, but no succinic acid or acetonyl* 
aMtone could be detected in the products of hydrolysis 
of the diozonide from natural caoutchouc. It is deduced 
that natural caoutchouc is composed only of 1.5'dimetbyl- 
(^olo*ootadione*1.6^ rings, whereas the above artificial 
caoutchoucs contain an estimated quantity of 20 per 


way regions, and not reoovorable, it Seans dear that this 
quantity of reclaimed robber oan oi^ have been ooQeet^ 
by drawing on the world's acomnolated atooks of old 
rubber. It is considered that reclaimed mhber does not 
disnlaoe {Station rubber so much as infdior raw rubber 
ana fillers, and that as plantation rubber becomes cheaper 
it will be difficult for ledaimed rubber to compete in 
price to the same extent as hitiiorto.— H. E. P. 


Vulcanidotion of rubber; Influence of nUrogenoue and 

resinoue conetiHienie on the H. P, Stevens. 

Kolloid-Zeitfi., 1914, 14, 91-96. India-Rubber J., 1914, 
47, 403-406. 

Following previous work (this J., 1912, 999, 1099 ; 1913, 
203) on the nitrogenous and insoluble constituents of 
nibbcr, the author has tried the effect of incoipoiating 
various substances with rubber which has been frera 
from insoluble constituents by treatment witii bensoie 
as described previously. Peptone in a slightly damp 
condition was incorporated dinctly by means of a mixing 
machine and also by emulsifying an aqueous solution 
^th a solution of the rubber in benzene. Starch was 
incorporated directly. The results of experiments with a 
number of samples subjected to different mdiminary treat- 
ments are shown in the following table ; the samples 
were mixed on the hot rolls with 7 per cent. S, then roU^ 
into a sheet, vulcanised in the usual way, and tested after 
1 week. 



oent.^ of 1.6-dimethyloyolo-ootadiene*1.6 which may be 
considered to result from the asymmetric condensation of 
isoprene.— H. B, P. 


Jiechimed rubber and plantation rubber, W. F. de B. 

Maolawn. India Rubber J., 1914, 47, 269^272. 
Tnu author estimates that in recent years the amount 
oijsrasis rubber goods annnidly collected has been abmt 
40^0W tons ; the scrap ’^herdbom capable of treatment, 
tons ; robber compounds recovered, 140,000 
Canada, 6<M»0 tons; Cheat 
tone ; the Continent, 60,000 tons) ; actual 
rubber ooBtenti, 66,600 tont. Allowing for tbe nddm 
worn awsf firtnn iyrm and for irtialbi bntb tb otaM|4ie- 


Sulphur in rubber; Determination of H. P 

Stevens. Analyst, 1914, 39, 74—78. ^ 

On oxidirii^ rubber with nitrib acid a variable lose of 
solidmr takes place owing to the volatilisation of prodods 
oontainha sulphur. Surii volatile moduele may be 
absorbed by pas sin g the gases into a somtion of pbtasalnm 
hydroxids, mtrio a^ or even water, and ibe absorbed 
smphnr mw be •obsequently detemined as barium 
Bulpbate. (fftheoxidatkmof the rubber product may be 
carried out In a vessel provided with a suhalde oosi- 
densing anpantos, euoh as a Young's inetkmeiiaM 
oohiBia intb arwiiid;|^ oonmeotien. A saoiple m 
unvuloanised mbber oontainiBg 7*3 per cent, Syiridsd only 
7H12perosnt.whcn oxidlsbdipaSeriur. 
inaiariiedBnebtedwith«IT4iibe deriaititog niiric 



<< fiw Mc4wnUiiHd 710 wd tbow «( Oe 
64iil» O-IO f«r ewt. 8^. A. K. 

pATi9n< 

»’ Vuloaitiaaiion y proiwcU rtmmHing or 
If™, <0-*-. J. Y. JobnBon, London. Prom 
Badiscdm Ani ii n und Soda Pabrik, Ludwigshafen-on- 
Rhine, Germany. Bng. Pat 8781, April 14. 1913. 
woduots obtained as dewribed in Eng. Pat ’975 
of X913 J,, 1914, 93) may be vuloanised. For 

example the product obtained according to the fifth 
e]^]|^ may be vulcanised by heating with 10 per cent 
of snlphur. The vulcanised product is light gray in 
colour. The product obtained according to Eng. Pat 
36, 6M of 1913 (this J., 1913, 1164) and treated according 
to Eng. Pat 976 of 1913 (foe. ciU) with 8 per cent of 
sulphur may be vulcanised, forming a light gray product, 
by heating in a press for two hours at two atmospheres 
stemn pressure. If heated for three hours at three 
^lUNpheres pressure an almost black soft product is 
obtmned. With higher proportions of sulphur and 
prolonged heating products resembling ebonite may be 
obtained— E. W. L. 

Vvkanind nUtber ; Process for preparing a prodnet 

analogow io . Parbenfabr. vorm. K, Bayer und 

Co. Ger. Pat 268,387, Dec. 26, 1912. Ad(Ution to 
Ger. Pat 260,618. 

Thb product of the polymerisation of /^-dimothylbuta- 
diene described by Kondakow (J. prakt Chom., 64, 109), 
IS vulcanised in presence of a denvativc of piperidine or 
ete ^^T* P^**’ * ^ bensal-dipiperyl, 

MMer ; Process for regenerating . C. Harries. Ger 

Pats. 267.993 and 267,994, Dec. 29. 1912, and Jan. 2l! 
1913. Additions to Oer. Pat 267,277 (see this J., 1914, 
94). 

(1.) Thb decon^Tsition of the hydrohalogenidcs of 
caoutchouc is effected by heating with bases at a high 
tem^raturo and under pressure. (2) The hydrohafo- 
genides are decom|Kwod by heating with carbonates or 
other salts of weak acids, at normal or increased pres- 

sure.— T. F. B. * 

Oacutehouc-like products ; Process of nmnufacturing , 

^ CmoscUi, Assignor to Ohem. Pabr, PlSrshoim Dr. H. 

1 u Germany. U.8. Pat. 

i,Ucio,i8u, Peb. 3, 1914. 

SxB Ger. Pat 263,617 of 1910 ; this J., 1913, 36.— T. P. B. 

Oaoutchou^ Pro^ for producing substances resembling 
P^nfabr. vorm. P, Bayer und Co. Second 
^ 484.989, 

Oct 7, 1911. Under Int Conv., July 22, 1912. 

Bn U.a P4tl,073,846 of 1913 ; this J., 19 13,1 164.-T. F. B. 

of A. PWoux, Geneva, and P. 

M ^ Brussels. Eng. Pat. 11 176 

May 13, 1913. Under Int Conv., May 11, 1912* * 

8« Pht 456,104 of 1913 ; this J., 1913, 984.— T.F.B. 

Ger. Pat 268,101. aw XX. 
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onitM to odd OM o nfam eUoidde in ptmaijaff m 
whieh ^ould oonsist of aAT/lO soKilondf 2 
wdph^ to wideh hse been added Mwwient% uiitB' tks 
preoip^ hM redissolved and also 60 gitm. ol 
am mo ni i un chlom per li^ MoCandlidi and WRmn 
eonoentration ilum a*e 
met with in prad^ The meehanlsm, from the poiat 
of view of tho ionic hyi^esis, of the reaotioiis invedved 
m t^ estimation of sulphides in lime Ikuois with ihio 
sulphate is discussed,— J. R. B. 

Ano^ o/ stilpAoiwfod otfo. Bw XU. 

PSTANTS. 

Cond^im |<mi nofMaktu 

s^phonic ocufol ; Manufaciurt of soMde J, y. 

JohuMn, London. From Badisohe Anipn ^ 
Fabrik, Ludwigshafen on Rhine, Germanv. lEtw, pgs 
7137, March 2671913. Jra®. 

Rxadxlv soluble condensation products, stated to i 
valuable tanning properties, are obtained by tU 
^phth^nesulphonio acids or their homolMues wnn 
formaldehyde or its equivalent, with or without the use of 
condensing agents, under suitable conditions. In par- 
ticular, a Urge excess of sulphuric acid and too prokumed 
an action thereof, should bo avoided. Sun^ prodaots 
are obtained by sulphonating the insoluble oon&Mtkm 
products of formaldehyde or its equivalent and naph* 
thafoiw or its homologues. Exampk, Ten partoof 
naphthalene are heated with 12*6 parts of 98 per oent. 
sulphuric acid at 130“— 140® C. When sulphoni^ion is 
complete, tho mass is cooled to 80®— 90® C., and 4 parts of 
30 per oent. formaldehyde are added, with constant 
^tation, kee]^ the temperature between 60® and 100® 0 
After a time the mass becomes thick, whereupon suffioient 
water is added to enable it to be stirred, and stirring is 
continued, at the same temperature, until the ^ur 
of form^dehyde has disappe^. Tho cooled product 
18 a solid, reeinoiis, 8%htly coloured mass soluble in odd 
water. The solution ii itself capable cl 
also has tho property of rendering soluble thel^esaily 
soluble portion of quebracho.- T. F. B. 

Tanning hides and skins ; Process und apparatus hr 

A. Braoher. Ger. Pat. 268,126, Oct 6, 1911. 

The hides or skuis are suspended on long 
moved forward from time to time, in the direction of 
their len^h, towards the end of the vat, at which fresh 
tanning liquor is introduced, the spent liquor botiwr 
withdrawn from the other end of the vat By this meaiS 
the hides arc progressively treated by stronger liquors. 

— £f.e 

Leather ; Process for preparing muUi-colourtdt Arursi - . 

A. Wolff. Ger. Pat 268,449, Oot 24, 1912. 

Leather which has been mordanted with a ohromittm, 
aluminium, or iron compound is printed with a mordant 
dyestuff tocher with a thickening material such as is 
used in textile printing ; the dyestufEi are fixed by steaming 
ajb^t»m|)^ti^ Itelow 100® C., imderably between 

rosnfc 6^ ofii 0/ mmmfiKtmim tU tarn. 

X. F. Deb4dat, Bordeaux, Fraiu^ Eng. 6M. 
March 3, 1913, Under Int 0onv.,Mai3h 7, 1911 
Bee Ft. Pat 441,217 of 1912 ,* this J., 1912, 830.— T.F.B. 

Drying varnished leather or the Uhe; Process hr - — . 

C Heyl. 7r, Pat 462,601, 12, 1913 Under 

Int Conv., Bept 12, 1912. 

Sa* Eng. Pat 20,795 of 1913 ; this J., 1914; 96,— t.PJ, 
Uathtr; Process for trsoHng to mttsrfM H and h 

8h Xai. VM. 9Mlt k tny i M. Jl. 1014, 


Cu XVt-Milil; HSfttlUSKIta 0^ J:Yltn4Da4IUS; ffUJMMJSMi GUHa 




XVL-WQUI; FramiSERS. 

Qifgmk nitrogen qf Bamitan eoih. W. P. KeOey tad 

iL E» Thompioii. J. Amor. Chem, Soc., 1914, U, 
429—444. 

iVoditef^ o/ oeid hydrolysis. The soils examined were of 
the laterite class and oomDrised silty loams, a loam con- 
taining considerable navel, a highly organic sandy soil, 
silty soils, and a highly humic sow. The content of total 
nitrogen ranged from 0*122 to 1-241 per cent., nitrate 
nitrogen 0 to 70 parts per million, and ammonia nitrogen 
10 to 220 parts per milfion, all calculated to the water-6^ 
soil. Samples of the air-dried soils (50 grma) were heated 
with 760 c.c. of strong hydrochloric add for 10 hours 
under a reflux oondei^, and in the filtered solution the 
proportions of the different classes of nitrogenous com- 
pounds were determked. From 67-61 to 91-80 per cent, 
of the total nitrogen in the different soils was brought into 
solution during the hydrolysis. The amide nitrogen 
(determined bv distillation with magnesia) ranged from 
18-99 to 80*96 (average 23-91) per cent, of the aoluble 
nitrogen, the basic mtrogen (precipitated by phospho- 
tongstio acid) from 6-01 to 13-81 (average 9-98), and the 
non-basic nitrogen (by diflf.) from 64-82 to 70-42 (average 
64-67) per cent. 

Effects (d heat on soil nitrogen. The effect of heating in 
an air-bath and in presence of steam under pressure was 
studied. The nitrates were decomposed, disappearing 
almost completely at 200" C. The ammonia-mtrogen 
inore sed considerably between 160" and 200" C., usually 
decreasing again at 260® C. The effect of steam at 2 
atmospheres pressure was siniilar to that of heating in 
air at 160® C, The effect of heating to 200® C. on the 
organic nitrogen compounds varied with the different 
sous, but in general there was a loss of nitrogen and 
formation of considerable quantities of ammonia, largely 
at the expense of the compounds which yield non-basic 
nitrogen on acid hydrolysis. 

Tm nitrogen of humus. The soils examined, the same 
as those used in the experiments described above, con- 
tained frozn O-OM to 0-041 per cent. N soluble in 1 per oent. 
hydroohlorio acid. After treatment with the acid, humic 
substances were extracted from the s ils by means of a i 
3 per cent, solution of sodium hydroxide ; except in two 
cases the solution contained more than one-him of the 
to^ nitrogen. A portion of the alkaluie solition was 
acidified with dilute hydrochloric acid and the precipitates 
subjected to acid hydrolysis. The detailed results show 
that whilst the absolute amounts of amide, basic, and 
non-basic nitrogen in the humus are less t^n the quantities 
produced by hydrolysis of the entire soil, the total humus 
nitrogen contained relatively more amide and basic 
nitrogen ijnd less non-basic nitrogen than the total nitrogen 
of the soil. This indicates that the formation of humus 
is accompanied by a considerable simpUficatioiv of the 
protein complex and hence may be regarded as a step 
towards the production of available nitrogen. — A. 8. 

Fish-sorap fertiliser industry of the Atlantic coast (V.8.A.). 

J. W. iNirrentme. Bull U.S. Dept. Agric. No. 2, 

Bureau of Soils, Deo. 27, 1913. (Sec also this J., 1914, 

96). 

Thb fish-scrap industry is centred round Chesapeake | 
Bay and comprises about 40 factories employed in con- 
verting the ** menhaden fish into manure and odlecting 
ihe oil. The actual fishing takes place from April to 
November or December. A specimen of this &h on 
analysis was found to contain: water, 77-160, and oil, 
3*914 per oent. 12,000 to 16,000 fish gjve 1 ton of dried 
eom and the 900,000,000 caught annually produce 
7^0u0 tons of dried scrap. The yield of oil varies mainly 
wHh the season of the year : in we spring no oB may be 
obtaittedi whereas in ihe, autumn 1(100 fish may give 
12 to 16 gidlons. In 1909lhe average yield at the Blmde 
Island factories was 6-76 gsls. per 1000 fish. The moistore 
and oil are expressed the fish (previously cooked 
by the aid of steam) by means of a continuous an^n- 
press. The scrap is fitmBy dried hy hot air in a revolving 
drum 80 to 40 it. long by 6 ft. diameter, throu|^ whim 
ths saaterial passes oetttkumiriy,ei»er^ naoisture 


content of about 7 per oent. Before marketiiig Um fish 
swap is usuaUy mixed withntherfertffiseringiedieiits. The 
average analysis of ten Bamplee of dried fish scrap give 
Nitrogen, 9-13 per cent., phosphoric acid (P,0|) 7-26 per 
cent., moisture about 7 to 9 per cent, oils 6*99 per oent, 
the remainder being mostly organic matter. The 
and watw pressed out are pumpra into tAnlra heated by 
steam pipes to facilitate separation, the oil being run 
off over consecutive weirs into barr^ or tanks. About 
35,000 barrels or about 2 to 24 million gallons of oil are 
produced annually, and in 1911 the price was 28 to 28 
cents per g^on. The foUowiim values of the specific 
gravity and iodine value of menhaden oil are given 
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The oil varies from light amber to dark brown in colour, 
and was formerly used for currying leather and as an 
illuminant. Of all the fish oils menhaden ” is said to 
be the best for use in paint manufacture, and when mixed 
lyith 26 per oent. oi linseed oil and a “ drier ” gives 
excellent results. It is also used as a lubricant and for 
tem^ring steel. Menhaden oil can replace linse^ oil 
in the production of printing ink and in the manufacture 
of patent leather.— N; C. A. 


Patents. 

Fertiliser containing nitrogen and phosphoric acid in a 

water -soluble form ; Manufacture of a frotn 

nitroUm {crude calcium cyanamide). 0. Ungnado and 
E. Nolte. Ger. Pat. 268,882, July 26. 1912. 

The crude calcium cyanamide is treated with a mixture 
of phosphoric and sulphuric acids.— A. 8. 


Fertilisers ; Production of . E. C. R. Marks, London. 

From Electric Smelting and Aluminium Co., Sewaren, 
N.J., U.S.A. Eng. Pat. 2486, Jan. 30, 1913. 

See Ft. Pat. 464,336 of 1913 ; this J., 1913, 878.— T. F. B. 


Dicalcium phosphate ; Process for moducing . E. C. 

R. Marks, London. From Eleotrio Smelting and 
Aluminium Co., Sowaron, N.J^ U.S.A. Eng. Pat. 2486, 
Jan. 30, 1913. 

See Fr. Pat. 464,066 of 1913 ; this J., 1913, 878.— T. F. B. 


Obtaining products and a fertiliser] from sewage sludge, 
Eng. Pat. 1664. 8ee XIXb. 


XVn.-~8UOARS; STARCHES; GUMS. 


Sumrs ; Differences in the analysis of raw . F. 

Sachs. 2. Ver. deut Zuokerind., 1914, 144^1ff7. 
The author has collated the results of analyses, made 
in each otas by about 80 British and Continental ohemists, 
of 22 first or second product beet sugars. The ratio of 
ash to organic non-su^ in the different samples ranged 
from 1-6 to 2-2, save m one, probably abnormaJ sample. 
Of the polariiHition values (663 in number), 81*2 per cent, 
differed from the mean for the sample vijf kss' than 0*2 
per cent., and the results were practically as accurate with 
the second as with the first products. The vahiss -lor 
invert sugar (in most eases tvhoe or nfl) gelm% sgreed 
wM, Oi the ash^cimtente* 84 mt eent, m imt 
diw from ^ wm Idr the saiffe % mm thin 04)8 
ttm mm wm nhbm mm Mmmi ^ 
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MeAHwri kftroduoed into eager juioo by tbe uee of impure 
S^eiioile oeoeee verioue dimoulties, ohiefly in inoreen^ 
tbe mnoant of ioorustetion in the effect eveporetoni (this 
J., 1914, IM). When in the oene or the beet fectory it k 
impoi^ble to obtein e meter ’.el free from megneaia, oer- 
b<meteEon should be stopped et an alkalinity of 0*6 — 0*6 
grm. CaO per litre, end the juioo filtered. At thk point 
preetioelly all the magnesia k ineolublo, whereas if the 
operation be continued a greeter or loss amount passes 
Into solution.>~J. P. 0. 

Snaor manufadure ; Use oj bagasse carbon for decolourisaiion 
ill irhite— — . W. Claoher. Intern. Sugar J., 1914, 
16^ 64--06. 

Baqassi carbon is stated to possess considerable de- 
oolourking power. It k preferaoly used at two different 
stages of auger manufacture, viz., as soon as feasible after 
the juice leaves the mill, using as fine a powder as can 
be worked (the carbon separates in the scums) ; or 
after concentration to syrup before entering the vacuum 
pans, the 83 rrup being run through a oktern, similar to the 
type used in refineries. After use the carbon may be 
revivified by heating as in the case of animal charcoal, and 
when finally spent may be utilised as fuel — J. P. 0. 

Carbohydrates ; Picrate colourimelric method for the deter- 

minaUon of . W. M. Behn and F. A. Hartman. J. 

Amer. Chem. 8oo., 1914, 88, 403--409. 

Thb authors recommend, for the rapid determination of 
sugars, measurii^ the depth of colour produo^ by heatup 
under standardved conditions with a solution of picric 
acid rendered alkaline with sodium carbonate : the use 
of sodium hydroxide k inadmissible owing to the ^om- 
posiim action on the sugars. The colour produced k com' 
parea with that of standards prepared by treating a 
pure simar under the same conditions. The method may 
oe ap^ed to the determination of lactose in milk aftw 
cos^ktion and separation of the casein. (S^ also 
Chapman, thk J., 1910, 1413.)-~A. S. 

Jf^uence of smaU amounis of alcohol on firmenkUion 
ia cons sugar syrup, Cocliran and Perkins. See 
XVIII. 

Action of micro-organisms on betaine, Ehrlich and Lange. 
See XVIII. 

Beet leaves [as catUe food], Hitier. See XIXa. 
Patents. 

Sum and Ike Uke ; Centrifugal apparatus for separaiing 

Uqnidsfrom . A. Massaoani, Bologna, Italy. Eng. 

Pat. 14,096, Juno IS, 1913. 

Fob monlding masses of sugar a centrifugal machine k 
provided with triangular vertical wedges attached to the 
inside surfaee of the drum, and between the wedges are 

r moulds or frames held in position by overhanging 
at the tops of the wedges. The upper walk of the 
finupes and the rims on the wedges which project over them, 
are earred to a circle having its centre m toe plane of the 
botto on or bsyond a line connecting the lower eomeis of 
tlie ncMne altaated towards the centre of the drum. Thus 
^ jmi is e s of sugar formed in the frames are eajdly removed 
byptn^ toe tops forward towards the centre of the drum. 
Wiieh toe wedgN are removed the machine operates as an 
ordinsay centrifugal drainer.—d. F. B. 
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Ssmkmine juim from mooksmfmm fkmk ; 

proem and emiamius for okkdning . MasoldMsn* 

u. Werkseugmorlk Akt-Oes. voim. Aw. PmUmL 
Fr. Pat 4^,726, Sept 18, 1918. Utidev Xnt Oonr., 
Sept 18, 1919, Feb. jo and 21, 1918. 

See U.S.Pat 1,077, 298 of 1918 ; thk J., 1918, 1123.-^T.F.d. 


Xm-FERMEIfTATOir BtOmBUtth 

Malt; formation of colour and aroma mi curing 
T. linger. Z. ges. Brauw., 1914, 37, 90^8, 

Fob too production of dark aromatic malt it k esseotial 
that toe grain should not be dried to a high degree on the 
top floor. The curves representing vmiatloiis in the 
mokture-oontont of the grain on the top floor, and the 
relative humidity of the superincumbent stratum ^ idr 
are parallel, being similarly affected by any irregtuaiky 
of the air current. The author gives a shc^ acoount of 
recent work on the action of aniino*aoids on sugars and 
the signifioanoe of thk action in respect of the formation 
of colour and aroma during the curing of malt (cp. 
Matthews and Lott, thk J., 1908, 869 ; Limti ibid* 1034 ; 
Maillard, ibid. 1912, 144 ; Lintner, Z. ges. Brauw., 1912, 
664).— L, E. 

Malt extracts ,* Determination of the diastaUc power qf 
A. Monnier. Ann. Chim. anal 3 rt., 1914, 19, 61-^. 
CoHMEBCiAL malt extraot.H contain large quantities of 
reducing sugars, hence in determining the diaitatie power 
by Liotnerk method it k necessary, in addition to the 
usual quantity of 5 o.o. of Fehling’s solution introduced 
into each test-tube, to add quantities of Fehliog’s solution 
corresponding exactly to toe reducing sugars present in 
the different amounts of the malt extract solution placed 
in the tubes. The author prefers to express toe results 
in terms of maltose : 10 g^. of a malt extract having 
a diastatio power of 100 (Lintner) wi 1 produce 77«8 gms. 
of maltose from starch in 1 hour at 18** C. Oommeroial 
malt extracts, of which 10 grms. produce from 10 to 16 
grms. of maltose may be considered very rich in diastase ; 
extracts yielding from 6 to 10 grms. of maltose are fairly 
active, whikt toose giving less than 8 grms. are un- 
satkfaotory. — W. P. S. 


Yeast; Nitrogenous nutritum of wssssi H, I. 

Waterman. Folia miorobioL, Holland. BeitrAge lur 
ges. Mikrobiol. 2, Heft 2. Chem. Zentr., 1914, 1, 484— 
486. 

The nutrient solution used consisted of a solntion in tajp- 
water of: glucose (anhydrous) 2, KHuPOi 0*2^ gnd 
MgSO« 0*1 per cent., and in most oases 0*1 per cent, uf the 
nitrogenous compound. After sterilking for 10 ntini* at 
120** C., the solution was inoculated with a pure culture 4af 
pressed yeast and kej^ at 30** C. No growth took |l 9 ce 
in toe a^noe of a nitrogenous compound. Growth jbm 
place in presence of nitrogenous compounds of many differ* 
ent types, but ospeoially with aUphatio amines, aroms^o 
amines with amino-groups in the side-chsin, ammonium 
chloride, and ammonium nitrate. Potas slwm nitiatc*Md^ 
nilrite, nitoo-methane, and the oompound* C(09|OE)itl0|» 
proved unsuitable as sources of nitrogen for the ytssi 
No growth occurred in the presence of amides of non- 
nitrogenous acids except in eases {e*g, urea, fbnauunlde, 
etc.) whore these reacts with water to yM emmonia. 
Amides of amino-acids, such as aspara^ aspart|e ndd, 
hlppuric acid, a-aminooinoamic acid amide, gara^TOjorahle 
reiu]to-A.S. 


invertase ; Chemical constitution qf . L J* If. Ndion 

and S. Bom, J. Amer* Cbenu ffoor, 1914, 9$, §9$^ 
403. 
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ot ft MuU fftft^iitjr of «o ftddod oleotnlyta (todhim 
ooiocid^ potiiHiiam aoeifttei or aoe^ acid). »» Sna! 
I»odiiol (mot 200 gr^oa.), alter drying in a yao&am ctot 
sulidiiuid aokl» gave t]ie biuret, MiUon, and xantboproteio 
reactions for |>roteina when snffioient material was used: 
the most active preparation had an activity of ± (fmtZl 
mins, at ST* C. (see this J., 1890, 816, 1049), contained : 
ash 0*9, N 1*3 and P 0*3 per cent. Tlie aqoeons scdotion 
did not coagulate on heating, gave no precipitate with 
phosphotongstic acid, mercuric acetate or lead acetate, and 
the ensyme could not be salted out by ammonium eu}|4atc, 
magnesium sulphate, or sine subliate. Yeast gum was 
spared from the invertase by ^kowski’s method (this 
J., 1894, 411 ; 1901, 480) : it contained phosphorus, one 
sample showing 0*32 per cent, and another, not quite so 
pure, 0*23 per cent. An acetyl derivative (acetyl value 
to'6-~44*4 per cent.) of the gum, prepared by the action of 
acetyl bromide or d! a mixture of acetic anhydride and 
snlphurio acid, contained 0*25->-0*31 per cent. P ; among 
the products of hydrolysis of the acetyl derivative were 
mannose and dextrose. After hydrolysis of the invertase 
alth 10 cent, sulphuric acid for 4 hours, the solution 
gave precimtates with jphosphotungstio acid and mercuric 
acetate. Ihe protein isolated from these precipitates re- 
presented only a small proportion of the nitrogen content 
of the invertase ; it was fz^ from phosphorus, soluble in 
water, (Ud not reduce Fehling*s solution, and gave a 
strong biuret reaction. Invertase is not destroyed Iw the 
action of trypsin (Wroblowski, J. prakt. Chom., WOl, W, 
1 ; this J., 1901, 1009), diastase (Mathews and Glenn, 
J. Biol. Chem., 1911, 9, 29 ; this J., 1911 439), ptyalin, 
pancreatic amylase, or castor bean lipase. — A. B. 


Enxymu ; Chemical componiion and formation of . 

X. Influence of temperature and aeration on the format 
tion of inverUm, H. Euler and H. Cramer. Z. physiol. 
Chem., 1014, 89, 272—278. (See this J., 1914, 97.) 
formation of invertase in living yeast when the latter 
is kept in nutrient sugar solutions proceeds more rapidly 
at 16® than at 39® 0. and is not accelerated but rather 
fetarded by vigorous aeration. — J. H. L. 

MaUaee of beer yeaai ; CondiHone of activity of the . 

///. The nature of Ike different kinds of inUHiion of 
enzymic action. L. Micha^s and P. Rons. Biochem. 
Zeite., 1914, 60, 62—78. (See also this J., 1913, 442, 
1123 ; 1914, 37.) 

Thb inhibitive influence which some compounds exert 
on the activity of ensymes may be due either to a diminution 
of the velocity-constant of the enzymic hycteolysis, or 
to afiinity, and consequent combination, notween the 
inhibiting substance and the enzyme. From a study 
of the h^uence of various substances on the kinetics of 
^e decomposition of a-methylglucoside yeast extract, 
the author concludes that somum chloride, sodium nitrate 
and glycerol inhibit the process by lowering the velocity - 
Qoostwt of hydrolysis, whereas dextrose and lithium 
chloride act simply bjy combining with the enzyme and 
thus reducing the actave oonoentration of the latter. No 
inhibition is produced by Isovulose or /l-methylgluooside. 
The affinity of dextrose for the enzyme is about 6 times 
greater than that of a-methylgluooride itsdf.— J. H. L. 

Invertase action ; Different causes of inkibUion of . 

L. Miohaeljs and HT Pechstein. Biochem. ^ts., 1914, 
60^ 79>-<90. (See preceding abstract.) 

LsvtntiOaB inhibits the action of invertsso by ccmlnniDg 
wiMi the enz^e and thus rendering it inactive, dyoem 
and o-metbylgluooride have no afiudty for invertase but 
thev lower the velodty-oonstant its hydrolytic action. 
Xfllteae, lactose and A>>methylgliiooside ndmer possess 
any a0Ghiity for invertase, nor do they affect its i^viW 
in any It appears theieibrc tiiat a f^drolysame 
•agar (ffisaoeharide, glnooside) which is not deomaposed 
by has no affinity for this ensyme. com- 

huiilion ^ invertase with a Iwdidbnable sngar is accord- 
int^ the neoessary and cnffioiBiit condUhm Isr the 


Femmiation ; AUeraUon d ffis emotoMfain pf h c d w i g e a 

ions during H. Lncis. %. gss. Brenw., 19i4» Wt 

79—82. (See also Smalander, this X, 1914, 2124 
Tsn per cent, solutions of containing small nnaatitlei 
of nutrient salts, and poMesi^ a oonoentntion of hydrogen 
ions (pn~^’t7) approximately the same m that of 
brewery worts before fermentation, were fermented with 
yeast (6 grms. per litre) at 8® and at 26®C. A 10 percent, 
sugar solution containing no salts was similariy fennented 
at 26® 0. In all cases a considerable amount ci acid was 
formed, and pracUoally the same final concentration of 
hydrogen ions was attained (pn^ 2*60— 2*73). Another 
sugar solution, of which the concentration of hydrogen 
ions had been raised to this value by addition m la^c 
acid prior to fermentation, underwent onfy a slight 
increase of acidity during fermentation (final value of 
Ph’== 2*61) ,* the degree of attenuation attained in this 
case was however omy 39*6, compared with 67*3 and 60*7 
in the other cases. It appears therefore that in the 
fermentation of sugar solutions, wilh or without salts, 
and at widely different temperatures, the yeast always 
tends to produce the same final concentration of hydrogen 
ions, independent of the initial value of this factOT. An 
experiment with brewery wort (ph=^‘ 11) somewhat 
different results ,* the oonoentration of nydrogen ions 
increased to ph— 3*97 finally diminished again to 

Pfl=4*00.-J. fl. L. 

Fermentative equilibria ; Resumption of hydrolysis or 
synthesis in conse^ence of alterations made in the com- 
jiosition of the mixture. E. Bourquelot and M. Bridel. 
Comptes rend., 1914, 158, 206 — 209. 

After equilibrium has l^een attained in solutions con- 
taining dextrose, alcohol and gluooside in presence of 
the corresponding enzyme (emulsin or o-gluoosidase, 
see this J., 1913, 251, 378, 466, 762) further synthesis 
can be induced by addition of more sugar, or on the other 
hand further hydfrolysis may be provoked by the removal 
of sugar, for example, by addition of yeast, and in fact 
continued fermentation of the sugar will lead finally to 
the hydrolysis of the whole of tee gluooside originally 
present. It is very probable that in germinating plants, 
the living cell, acting as the yeast in the authors experi- 
ments, consumes the products of hydrolysis of the reserve 
food-stuffs, and thus rendern possible the continued and 
complete hydrolysis of the latter by the same enzymes 
whicn previously effected their synthesis. — J. H. L. 

a^Methylgalactoside ; Biochemical synthesis of . H. 

Hdrissey and A. Aubry. Comptes rend., 1914, 168, 
204 — ^206. (Sec also Bourquelot and others, this J., 
1913, 261, 378, 466, 762.) 

The authors, finding that o-methylgalaotosido is very 
slowly hvdrolysed by maceration juice prepared from 
bottom fermentation yeast, attempted to synthesise it 
by means of the same agent. A solution conteinitig 
96 — 100 grms. of gaUotoso, 2 litres of yeast maoerwtkm 
juice, ]'6 litres of pure commercial meUiyl alcohol (99*6 
per cent.) and sufficient water to make up the liq^ to 
10 litres, was left for 4 months in presence of toluene. 
From 6 litree of the product about 1 grm. of a-metliyl- 
galactosido was isolated.— J. H. L. 

Cane sugar imp ; Ipfbuenee of small amounts ef ethyl 

alcohol on fermentation in . C. B. Cochran m 

J. H. Perkins. J. Ind. Eng. (Mem., 1914, 6, 141. 
SYEurs of gr. from L2112 to 1*26 at 20^<i were made 
by dissolving nanuUted cane sngar in warm water, 
varying quantitiee of alcohol (np to 6 per cent, ^ voL) 
were mad, and *fermentation tests with yeast (msdi- 
maan^s yeast oalce) were made at 31®— -32® 0. Jnpisse ae e 
of quantities of alccffiol up to 1 per cent, fermentation 
was markedly acoelerated; 1*25 per cent, had littie 
influence and higher percentagee retarded fynnen tatto n. 


Wunes and fermented beverages ; Determiagtha of takd 
toUda in — P. Malveshi. Ann. CBiim. qnslyt., 
m4,ll,62.-66. 

To obtain Ihv total eolids tm from gl^fee^ iff ^ of 
the arine ace evapsaated at 86® U te 4 pas^ oerilWM^ 
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ia A 4it iMttoniid iail^ oooncoM wiUk «&^«xiuMist pump. 

ttfo^Matoxo ii ilwii tailed lo 100* C., a eonaiit of 
eteiai paMad tiiroiigh Hie Oaak fat I ha^a and the leiidiie 
dried mI^C lor 10 ninates, the low pnunre heiag 
raatdftained <l 0 eiighoat.-->W. P. 8. 

JWriae ; delioa ef nikro-orfanimt on F. Ehilioh 

aad F. Lange. Z Ver. dent Zo^eri^, 1914, 108»171. 

Tna ammonia formed in the bioohemioal deoompoiition 
of betaine cannot be detected in meet oaiei (lee this J., 
1918, 986). It is now found, howerer, that if the deoon^- 
aition k effected with FeniciUium glaucunh Aapergiuua 
nigart at certain allied organisms, an appreciable ouantitv 
of ammonia can be detected in the culture liquid. It k 
auggssted that thk disooyery may find technical application 
in tile treatment of the betaine in molasses and vinafso. 

— L.E. 


Patents. 

Frewers* work; Caramdioing of . W. T. Eamsden, 

London. Eng. Pat. 3064, Feb. 6, 1013. 

Ik apparatus where the wort is heated to temperatures 
above 220* F. (104* 0.) in a closed vessel, the lower |»rt 
ai which is steam-jacketed, a rouser, having fiexible 
blades working close to the walls of the vessel, is provided 
with the object of maintaining the wort in circulation and 
preventing the formation of a scale of caramelised wort 
on the hot parts of the vessel — W. P. S. 

Producing lactk acid from waste doughs of cracker or biscuit 
oakeries, Eng. Pat. 14,479. See XIXa. 


XlXi.->^F00DS, 


Casein in milk ; Rapid method for determining W. 0. 

Walker. J. Ind. Eng. Chem., 1014, i, 131^133. 
Tn method of titrating with alkali after addition of 
Sormaldehvde, recommended by Richmond (this J., 1011, 
148) for tile determination of total protein in mUk, can 
also be used for the rapid determination of casein : using 
10 O.O. of milk, 1 o.g. of NI9 alkali»l>63 per oent.^ 
•oaeein.<— A. 8. 


Peptone, 7. A. Bemardi. Bioohem. Zeita, 1014, 60, 
66-61. 

Bt heating a solution of Witte’s peptone for several hours 
with ke^y prepared cupric hji^xide, a blue solution 
was obtained which after nitration, concentration, addRion 
of aloriud and purification of the precipitate thus formed, 
yielded a compound corresponding to the iormula 
OiiHnNwOi^CuS. By dissolving this in water and 
treating n with hydrogen sulphide me copper was removed, 
and the substance, C»ii, 4 Ni« 0 | 4 S, obtained which 
apneared to possess kdi^ definite chemical characters 
differeiit in some respects fi^ those of the original pgstone. 


Pom acid normaOp present in, or added to, foodstuffs ; 

Itapid determination of . G. Bertrand and H. 

Agidhon. Comptes rend., 1014, 168, 901—204. (8ee 
also thk J., 1910, 376 ; 1014, 105). 

Tm colouiimetric method previously described {he, eit,) 
has been spriied to a numhw of foodstuffs and the results 
are tabulated. The quantities of boric acid found, ratmed 
doWtttraids ftam 0*12 grm. per kilo, of dried matmud. 
In otnyiac out the oolouiimetric method the dktfflatkm 
«f ^ ttsa^l borate ihonld be included, as otherwise the 
sttetlio4.ksoareely of more than qualitative value.— J. H. L. 


Bork mid w foode and other eubetanceo ; Jkterminalion 
of Jay. Gomptes rend., 1014, iU, S67-m 

ttst ssgi 4 is: 


im^ O Ogrms. Boric arid k, therefore, widely dkteibated 
and k absorbed from the soil by vegetables. The autto 
k of opinion that bmic mid k not assimllsted by aniMk 
when taken in small doses.— W. P.8. 


Linseed; Pate 
B, H. Collins 



70-74. 


Tu samples were digested with water, with and without 
acids, etc., and the volatile products were mgeeUed by a 
current of hydrogen at 46* Ct at the rate of 10 litres per 
hour. Hie bydr^yanio acid was received in dilute sodium 
hydroxide * Bolntion, and cyanides were criourimetrically 
determined therein by the Prussian blue test A sampfo 
of Calcutta linseed yielded 0*38 mgrm. of h 3 rdrooymttio a^ 
per grm. when treats with water, half of the amount being 
emit^ in 46 mins., whilst an aqueous solution of hydro- 
cyanic acid yielded half the total amount in 26 mins., and 
fmm 08 to 00 per cent, id 3 hours. On aoidUljdng the 
linseed with hydroohlorio aokl (N /lOO) the action m the 
eniyme was inhibited, and the same effect was produced 
^ the addition of pepsin and rennet ip acid sriotiom 
Even fi^/1000 acid oheoked the rate of liberation of the 
hydrocyanic acid. From these results it appears that 
Imse^ cannot under ordinary oonditions produce hydro- 
cyanic acid when given to non-ruminant animals, owing 
to the action of the add in the stomach. In the case of 



use of lins^ mash for calves the modk of preparin^^e 
mash k an important factor. Linseed that has wen 
heated with a la^e volume of water at 100* C. for SOimids. 
k no longer capable of yielding hydrocyanic arid; but 
heating the mash at 60° C. only sUghtly checks the aOticii 
of the enzyme, whikt at 90* C. the oyanogenetk aritok k 
nearly inhibited. On the other hand if dry linseed be 
heated for 30 mins, at 100* C., the subsequent evolution 
of hydrocyanic add k inorea^ Fine grinding af> the 
seed in a mortar also results in increased libendion of 
hydroo}ranio add. Where calves have died from prussic 
acid pokoning the explanation appears to be that lumps 
were formed m heating the linseed with water at 100* C., 
tiiat only a little hyd^yanic add was then liberated in 
the presence of a small quanti^ of water, and that when 
subs^uently the lumps were broked up in the stomach 
of the calf, the hydroc^ranic acid mechanically enclosed in 
them was quickly liberated. Removal of oil oonoentmtes 
both enzyme and glnooside, and, hence, linseed cake k 
liable to be more poisonous than the original linseed. 

^^A.M. 


Beetroot leaves [os cattle food], H. Hitler. Bull 8oo. 

d’Enconr., 1014, 181, 67—78. 

The storing of beet leaves and tops in silos for use as cattle 
food k recommended. According to Saillard (Confrienoes 
k la Sod4t4 industrielle de St-Quentin et de Tikiie, 
March 5, 1011) the total cost would be 2*3 kanos me 
metric ton (Is. lOd. per ton), and the oomposition of we 
fodder (calculated on the dry matter) would be : proteiis, 
18'81 : non-nitrogenons substaaoes, other than eelluloee, 
62*38 ; and cellulose, 18*81 per cent Beet leaves oonijain 
abeut 3 per cent, of oxslk am (referred to the dry mattor), 
partly in the free state, hence the ration should be previ- 
ously mixed with a suitable amount of Cilriam oarbonate. 
Bachelier (La Suorerie Indighae, 1918, 488) claimi to hate 
obtained good results in feeding cattle and sheep with a 
mixture of equal parts of beet leaves and tops and dktiUecy 
pulp to which some grain was added, the ration having the 
following oomposition : water,. 72*16 ; nkngeiioQs. sub- 
stauoee, 3*73 ; fat, 0*08 ; carbohydrates, 10*ll9; CeUulose, 
2*27 ; and ash, 10*67 per cent. Mixed rations surii as 
thk may be preeerved by means of the ferment ** lario- 
pu^,** the results bring rimfisr to those previously 
observed with beet sUoes (thk J., 1010, 1027) mri the 
product bring readily taken without any k^nriotts effects. 

— J. P. 0. 

Pierate eahmimetrie mtthod for the determinatiohjff mbo* 
hgdrates. Brim and Harimaa^ See XVIL 
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Ol. XIXB.--WATKE PURinCATION; SANITATION. 


(Much 14, 1414. 


Patehts. 

Xaoiic acid from watte doughs of cracker or butcuU bakeries ; 

Process for producing . E. Saxe, New York. Eng. 

Pat 14,479, June 23, 1913. 

The refuse dough from bisouit making, both raw and 
scorched, consisting of flour, sugar and milk is boiled with 
water until the starchy matters arc dissolved ; the starch 
is then converted by boiling the solution with dilute 
sulphuric acid, a lactic ferment is added and the liquid 
fermented at a temperature of 36® C., with the addition 
of lime to neutralise excessive acidity. Ihe fermented 
solution is concentrated and the lactic acid liberated by 
adding sulphuric acid, filtering and concentrating. 

P. B. 


Preservatives for raw^ fresh, or green foods. S. Rosenbaum, 
Ujvid^k, Hungary. Eng. Pat. 16,369, July 16, 1913. 

A MiXTtTBB of alum, 46 to 60, ground mustard seed, 
30 to 36, and salicylic acid, 16 to 26 parts by weight, is 
sprinkled into vessels used for storing such substances as 
cucumbers, peas, beans, etc., before the vessels are closed. 

—W. P. 8. 


Grain ; Milling of . E. Zanpert, Itondon. Prom 

P. A. V. Klonfer, Dresden-Leunnitz, Germany.^ Eng. 
Pat. 20,116, iSept. 6, 1913. 

The grain is passed through a series of disintegrators 
surrounded by sieves of gradually increasing degrees of 
fineness ; the grist from the first three disintegrators is 
conducted, separately, to sieves, the portion wmch does 
not pass through each sieve being transferred to the next 
disintegrator in the series.— W. P. 6. 


Grain ; Method of treating washed or damped . C 

Jaquet, Strasbui^, Alsace. Eng. Pat. 20,787, Sept. 16. 
1913. 

To attain unifonnitv in the degree of humidity of washed 
or damped grain, the latter is subjected to a current of 
air or other gas, whilst passing from the supply bin to the 
milling apparatus. — W. P. S. 

t 

Agar; Purification of . P. Steinitzer. Ger. Pat. 

269,088, July 26, 1912. 

SoLTJTionfS containing alimentary substances and agar, 
c.g., meat broth-agar, become turbid on long standing, or 
when reputedly heated, owing to the presence of calcium 
and aluminium salts in the agar. These compounds may 
be precipitated by treatment with alkali or alkaline salts, 
especially sodium phosphate, but if an agar solution be 
so treats the insoluble aluminium or calcium compounds 
remain to a considerable extent in colloidal solution and 
cannot be separated bp filtration. According to the 
present patent the agar is moistened with a quantity of a 
solution of sodium phosphate or carbonate insufficient to 
cause notable swelling, and is then dried first in the air 
and later at W— ll0® C. On subsequentiy dissolving 
in hot water (with addition of some hyuogen perozidd to 
bleach the agar), the calcium and aluminium compounds 
do not go into colloidal solution, and may be removed by 
filtering, centrifuging, or the like. — ^A. S. 

MiUe ; Process for making desiccated . C. H. Oampl dl. 

Pr. Pat. 462,973, Sept. 26, 1913. Under Int. Clonv., 
Oct. 7, 1912. 

SieU.S. Pat.1,070,781 of 1913 ;this J., 1913,921.— T. P. B. 

Soup ; Process for making a solution of substances with ike 

caouf and taste of . Andomache Dongemfise und 

Gonserven-Pabrik Luithlen und Neumann. PV. Pat. 
468,106, Sept. 30, 1913. 

Su Eng. Pat. 22,062 of 1012XthiB J., 1913, 621.— T. P. B. 


XIXi.-WATER PURinCATlON; 
SANITATION, 

Carbon monoxide ; Laws of absorption of by bdood in 

vivo. M. Niolouz. Comptes send 1914, ISS* 363 — 
366. 

Results of experiments on the absorption of carbon 
monoxide by blood in vivo show that pra^cally the same 
results are obtained as when the exp^iments are carried 
out in vitro (see this J., 1914, 99). In the case of d(»*s 
blood the reaction constant, K, was found to have a value 
of 0*00316. When an animal breathes air or oxygen con- 
taining a quantity of carbon monoxide insufficient to cause 
death, the carbon monoxide is absorbed by the blood up 
to a certain limit which cannot be exceeded. Oxygen is 
capable of displacing carbon monoxide from blood, and 
the administration of oxygen is, therefore, essential in 
cases of carbon monoxide poisoning. — W. P. S. 

Patbots. 

Water ; Method of and means for purifying [removing 

free chlorine from] . T. Goldschmidt Akt.-Ge8., 

Essen-on-the-Ruhr, Germany. Eng. Pat. 23,569, Oct. 
17, 1913. Under Int. Conv., Nov. 8, 1912. 

The water is passed through a layer of filtering material 
consisting of a mixture of 1 part by weight of TOwderod 
iron, aluminium, or tin and 10 parts of sand, lliis mix- 
ture may be regenerated or revivified, when necessary, by 
treating it with dilute hydrochloric acid to remove the thin 
films, probably of oxides or hydroxides, which are formed. 

— W. P. S. 

Water ‘Sterilising tank. S. Held, Assignor to The Held 
Co., Chicago, HL U.S. Pat. 1,086,678, Jan. 27, 1914. 

The tank contains superimposed annular channels whose 
radii become ^eater in the downward direction. Water 
admitted at tne top of the tank runs from channel to 
channel, and is discharged from an outlet at the bottom. 
In the channels are perforated tubular members com- 
municating with a supply of compressed ozonised air. 

— T. St. 

Sewage sludge ; Process for obtaining products [oils and a 

fertiliser] from , J. Noad and Oil Shale Products, 

Ltd., London. Eng. Pat. 1664, Jan. 20, 1913. 

Pressed sewage sludge is distilled at a temperature of 
from 400® to 600° P. (204® to 260® C.) in a retort such 
as that described in Eng. Pat. 18,433 of 1909 (this J., 1910, 
1448). Water or steam may be admitted to the retort 
during the distillation. The fatty and oily matters 
distilling over are separated from the condensed water 
and the aqueous portion of the distillate is added to the 
residue dischaiged from the lower part of the retort, the 
mixture thus obtained forming a fertiliser. Dilute 
sulphuric acid may be added to toe distillate in order to 
convert the ammonia into ammonium sulphate, or the 
acid may bo added to the raw sludge. — W. P. 8. 


Liquids [seumge < 


for the aeration and 
ndon. Eng. Pat. 


The effluent is conducted into a centrifugal drum haviM 
a porous outer wall through which the liquid is forced 
This outer wall may consist of a series of^yeis of per- 
forated plates or gauze with a layer of sand on the inside, 
or a porous mecuum like cement or unglazed porcelain 
may be need ; an inner layer of sand is also em|^yed 
in the latter case. Means are provided for the in&o- 
duotion of air or suitable reagents into the liquid in the 
drum and for removing and renewing the inner layer cd 
Band.-W. P. 8. 

I 

Liquids ; Apparatus for the aeration and gasification of • 

T. K Irwm, London. Eng. Pat. 3626, Eeb. 11, 1913, 
Addition to Eng. Pat. 1926, Jan. 23, 1018 (preceding). 

Means for supplving solid or liquid material to the centri- 
fugal drum, and for removing solid material from the 
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mdls* of the latter ^ ere. oanied or tapported by the oentnl 
ihift of'the dram. Devioee are deeonbed for mamtaining 
a diSeienoe in speed between the drum and the cleaning 
appacatoB.— W. P. S. 

'DiHnft6tatUi ; Preparation of — J. J. Balthasart, 
•Brussels. Eng. Pat. 1911, Jan. 23, 1913. 


and that hatalolit, CI„H, 40 jo. which is pmetA with itdta 
Natal aloes, has a similar oonstitution ezoept that^i^ 
group -CH,OH is replaoed by *C,^OH. Both oom* 
pounds appear to contain a pentose module with a ^ 
aldehyde group, and both give rise to penta-aoet^ 
derivatives.—^. H. L. 


OlfB part of a 20 per cent, solution of hard or soft soap is 
ehialiufied with 3 parts of a mixture of tar oils containing 
phenol, cresol and the like, both preferably heated to 
C. FormeJdehyde or analogous substances may also 
Jmadded—W.P.S. 

B^uH*de8tructor^ H. N. Leask, Egremont. U.S. Pat. 
1,085,446, Jan. 27, 1914. 

Bbk Eng. Pats. 22,137 of 1909 and 7458 of 1010; this 
J., 19J0, 1267.— T. F. B 


. . XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Strychnine ; Determination of in the presence of 

quinine. C. Siromonds. Analyst, 1014, 80, 81 — 83. 
Thb method is based upon the fact that a 4 per cent, acid 
solution of potassium fcrrocyanide precipitates strychnine 
much more readily than quinine. Slight simultaneous 
precipitation of quinine invariably occurs, but the quantity 
IS small in the absence of excess of ferrocyanide. The 
mixed alkaloids from e.g. 60 c.c. of “ syrup of iron phosphate 
with quinine and strychnine are weigned and dissolved 
in 60 c.c. of 20 per cent, sulphuric acid, and the solution 
treated with 6 c.c. of 4 ])er cent, ferrocyanide solution, 
added drop by drop, with continual stirring. After 
a few hours, the precipitate is collected and lightfy washed 
With 3 successive portions of about 3 c.c. oi 5 per cent, 
sulphuric acid, then transferred to a funnel by means of 
•about 10 c.c. of 10 per cent, ammonia solution and water, 
and extracted successively with 16, 10, and 5 o.c. of chloro- 
form. The united cxtractH are shaken with 30, 10, and 10 
o.c. of 20 per cent, sulphuric acid, and the precipitation and 
extractions repeated until the chloroform extracts are 
again obtained. The chloroform is then evaporated 
(with the addition of a little alcohol at the end to prevent 
spurting), and the residue of strychnine dried at 100° C. 
and Weighed. If desired the quinine may be determined 
in an aliquot portion of the filtrate by precipitation with 
ammonia and extraction with chloroform. It is essential 
that not much more than O'l grm. of strychnine should 
be present in 50 c.c. of the acid; otherwise separation 
of strychnine sulphate may occur.-k?. A. M. 


Purines, XIV. 2.S l}ihydroxy l.T.Q’trimeihylpurine, an 
• Momerfde of caffeine and 2:B’dihydroxy-\ .7-dimeMyl|mrme, 
m isomeride of theobromine. 0. 0. Johns. J. Biol. 
. Chem., 1914, 17, 1—7. 

.2.8-DmYDEOXy-1.7.9>TRIMBTnYLPXTRINB, m. pt. 240° C., 
waS' prepar^ by alkylating 2.8-dihydroxy- 1-0 -dime- 
thylpurine with, dimethyl sulphate. It is more soluble in 
%ater than caffeine and, unlike the latter, does not give a 
colouration when evaporated with chlorine wat^ and 
the residue moistened with ammonia. 2.8-Dihydroxy-1.7- 
dimethylparine, prepared in the same way from 2.8- 
"dih‘ydroxy-l<4nethylpurine, oiystallises in aoionlar prisms 
from' water and chan below 2W 0. On further methylation 
it hi converted into 2>8'dihydroxy-1.7.9-trimethylpurine. 

F. Shdk. 


and' ' nataleht : ConstUu^ of . E. 

r. Ms^r. Oomptes rond., 1914, 15S> 185—188. (See 
' iJk) this J., ito, 744.) 

Thb author oofnolades that homonatalbln, i9f has 

the eonstitutioit 


, Hp, 





jOOH9(CHOH>vCHO 


Lemon oils ; Ddermination of the hydrocarbon content ef 

concentrated . E. B5oker. J. prakt. Chem-, 1914, 

89, 199-207. ' 

Ten 0.0. bf the oil are measured into a cassia flask and the 
citral determined by shaking with freshly prepared sodium 
sulphite solution according to Burgess*^ memod (this J., 
1901, 1178). If the amount of undissolved oil is small, 
the citral is removed in the same way from another ,5 or 
10 c.c. of the oil. 5 c.c. of the oil freed from citral are 
•transferred to a stoppered funnel of 600—700 e.o. eapaoity 
containing 500 o.c. of 51 per cent, alcohol (by volume) 
cooled to — 2° to 0° C. The whole is titorou^y shaken, 
when the aromatic portions of the oil pass into solution 
leaving the hydrocarbons practically undissolved. The 
funnel is inverted, kept for 8—10 hours in ioe-water sit 
0° 0., carefully returned to the upright position and 
allowed to stand till the alcoholic portion has become clear, 
which may take from 12 to 48 hours. The alcoholic por- 
tion is drawn off and the oil (hydrocarbons) transferred to 
a small measuring oylinder, any drops adhering to the 
funnel being wasned down with a little 51 per cent, 
alcohol. Larger quantitiee of the original ou can 1^ , 
fractionated at reduced pressure to separate terpenes and 
sesquiterpenes. The citral in the separate fractions k 
determined aS above and the undissolved oil from each 
treated with a corresponding volume of 61 per cent, 
alcohol so as to ascertain relative proportions of 
terpenes and sesquiterpenes. — ^F. Sedn. 

Essen' ial oils ; Constituents of . Nopinane^ fi-dihydf6» 

limonene and carane. F. W. Semmler and J. Feld^in. 
Ber., 1914, 47, 384—389. 

When the hydrazones of certain ketones are heated with 
sodium ethoxide, hydrocarbons are produced. Nopinane, 
C«Hie, :obtained in this way from nopinone boiled , at 
149° 0. at 747 mm., had the sp. gr. 0'8611 at 22°/2^ C., 
no= 1*46141, and was optically inactive. /8-Dihydro* 
limononc, Cjn Hk, (prepared from dihydrocaryone) Miled 
at 168°— 169° C. at 760 mm., had the sp. gr. 0*8217 at 
2l°/16° 0., no — 1*46673, and was optically inactive. 
Carone similarly yielded carane, CinH.g, Ik pt. 49°— 50° C. 
at 9 mm., sp. gr. 0*8381 at 20°/20°C., nr)xsl*45823 and 
ax):= — 34°. Tne oharaoters of dihydroterpinolene m- 
pared from pulegone were : b. pt. 169°— 170° C, at 748 
mm, sp. gr. 0*8189 at 22°/21°C., nn- 1*46823. Tana- 
cetane, obtained from tanaoetone boiled at '156°H~ 

167° C. at 747 mm., had the sp. gr. 0*8158 at 22°/21° C., 
and nn= 1*44121.— F. Shdn. 


Dihydroxydiaminoarsenobemene [Salvarsan'l and eUver^ 
Compounds of chlorine^ bromine and iodine -s*. 

J. Danysz. Comptes rend., 1914, 168, 199—201. 
(See Ehrlich and Bertheim, this J., 1912, 407.) 

SixRrsB chloride, bromide and iodide, when freshly pire- 
pared, dissolve in solutions of Ehrlich's* arseoobenaene 
hydrdchloride (606), but the bromide and iodide ouly 
dissolve slowly and it is best to dissolve them first in sta- 
tions of potassium cyanide. The preparation of the Hew 
products presents no difficulty and is trifled in the foUdw- 
ing particular case:— A solution of silver bromide in 
potassium cyanide spluiion is added drop by drop to a 
solution of the arsenic compound. As eadh wp falls n 
precipitate is formed which redissQlves,. jmd thd Uqnid 


^ jmes darker in colour and disengages hydrogen oyaiude. 
As soon as a permanent precipitate is placed, it is re- 
diMolved by addition of nydroohlorio acid drop by drop, 
and in this way it is pbssi^ to introduoe 1 moL oi silver 
bromide for eadi mol of anenobenaene hydrooUoride. 
From the soiuiaon thus obtained sn^hark} aeid Dzec^ftatea 
the araenobeoaene^aiher bromide oompetuid m the.lmin 
bf. an insoloble aulphate^ which iiftcr being waaM im 
ifema tW. hrtiiM* 

iS 
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fonns ft powder vftryiiig in colour from or^e yellow lo 
deep brown ftooording to the quftntitT of eilver m it It 
diieolTee reftdily in weter rendered sughtly alkeline with 
lodium oftrbonftte. The chlorine oompoundi poeeeec the 
lefttt, end the bromine compounds the mostj^nounoed 
ftntiseptio and therapeutic propertiee. DmydroxTdi- 
aminoftrsenobenzene may combine with various proportions 
of silver salts, but certam limits cannot be passed without 
leesening the therapeutic activity of the products. The 
toxicity of the bromine compound is nearly the same as 
that ox dihydroxydiaminoarsenobenzene, whilst its steri- 
lising power in ffitro and in vivo is considerably greater. 
The compounds of dihydroxydiaminoarsenobenzene with 
mercury, gold, and platinum, though rather more active 
than the silver compounds, are less stable and relatively 
much more toxic. — J . H. L. 

Ohoksterol ; Colourimetric determincUion of . A. 

Qrigaut. J. Fhann. Chim., 1914, 9, 146-— 149. 
Libbcbmanh’s reaction (development of a purple coloura- 
tion passing rapidly through blue into green, when acetic 
anhydride and sulphuric acid are added to a solution of 
chomterol in chloroform) can be used for the estimation 
of cholesterol. The time required to develop the maximum 
colour, end the length of time this colour remains constant, 
depend on the amount of sulphuric roid used. The 
colouration is compared with that given by a standard 
solution of cl olesterol, using the same amount of sulphuric 
acid must be used in each case. The estimation is correct 
to within 5 per cent.— T. C. 

Senxoic acid ; Simple teat for halogena in . E. Wende. 

Apoth.-Zeit., 1914, 29, 167. 

A MiXTVBB of 0-1 grm. of benzoic acid and 0*6 grm. of 
yellow mercuric oxide is heated in a dry test-tune with 
constant turning over a small flame about 1 cm. high. 
When the reaction is over, about 10 c.o. of dilute nitric acid 
are adM, the whole heated nearly to boiling and filtered. 
The filtrate should not give more than a slight opalescence 
with silver nitrate solution. — F. Shdb. 

Spirit of nitrous ether ; Determimtion of . D. B. Dott. 

Pharm. J., 1914. 92, 164. 

Thi method for the determination of spirit of nitrous 
ether based on the reaction : 

2C,H,N0,+2KIfH,S04*2C,H.04-2N0+K,S0,+I,. 
with titration of the liberated iodine by thiosulphate, gives 
high results, owing to oxidation of nitric oxide by atmo- 
tj^eric oxygen to nitrogen peroxide, which libwates a 
further quantity of iodine. A simple form of apparatus 
to overcome thu defect consists of a bottle fittea with a 
oork through which passes a short length of glass tubing 
reaching to just below the oork ; the stem of a thistle 
funneTslides freely in this tube and reaches to the bottom 
of the bottle. Four o.c. of potassium iodide solution and 
2 o.c. of ^ute sulphuric acid are placed in the bottle, 
which is then filled to within 6 c.c. with magnesium 
sulphate solution. Five o.o. of the spirit are introduced 
gradually through the thistle funnel, tne bottle is shaken, 
emptied into a &h after 6 mins., and the solution titrated 
with thiosulphate. — A. S. 

Spirit of niiroua ether ; Note on an old sample q i — . 

D. B. Dott. Pharm. J., 1914, 92, 164. 

SmiT of nitrous ether prepared by the rapid method 
described by the author in 1909 (Pharm. J. (4), 28, 429) — 
ad^tion of a strong solution of sodium nitrite to a mixture 
of alcohol and sulphuric acid and filtering from the pre- 
cipitated sodium sulphate— maintains its stren^b well 
on kerning. A sample which in 1909 was rather over 
the B.P.^andard showed 2*36 per cent. C|H|NO| when 
teoently test^— A. S. 

Esters of ckromie acid. H. Wienhaus. Ber., 1914, 47, 
S29-381. 

Qhiomio esters of tertiary alcohols are obtained on 
4 Kdution of the alcohol in carbon tetraohlocMe 
or li^ petroleum with an excess of d^diromio an- 
pouring off the Ikuid through a filter, and oon- 
oootrii^ in a vacuum. Rdmary and seconda^ alcohols 
aio Ofsitted by this treatment The neutral eaters of 


chromic acid, A|CrO| (where A represents the alcohol 
residue) are formed i they are liquid or crystallme, range 
in colour from yoUow to wine-red, and are scfluble m 
ether, benzene, acetone, and glacial acetic add, but 
insoluble in water. They resist hydrolysis by aqueous 
alkalis and baryta, but readily yicw the tertU^ luoohol 
when warmed ndth alcoholic alkalis. The reaction, which 
also takes place with aqueous chromic acid, may be used 
for the detection of the acid, and in many cases for dis- 
tinguishing tertiary alcohols ; it also serves for the isolation 
of the alcohols. The preparation of the chromic esters of 
a number of hydroaromatic alcohols is described. The 
esters of a- and j9-terpineol and the p-menthanols resulting 
from their catalytic hydrogenation were somewhat 
unstable, and could not be obtained crystalline. Methyl- 
fenohyl chromate, m.pt. 130* C. (with decomposition), 
[ft] Li red -—30*0* in carbon tetrachloride or light petro- 
leum, formed red crystals, stable in absence of light; 
ethylfenchyl chromate, [a] Li red— + 22‘5, decomposed 
on heating ; methylbornyl chromate formed light orange 
crystals which decomposed on heating : it was l»vo- 
rotatory in carbon tetrachloride solution ; oedryl chromate, 
m. pt. 1 16® C., formed yellowish-red prisms ; ledyl chromate 
(from ledum camphor), m. pt. 92® C., [a]Ll red= + 30‘0®, 
formed wine-red monoclinic prisms. Methylbomeol pro- 
duced a red colouration in carbon tetrachloride containing 
chromic anhydride, while camphor did not. — 0. E. M. 

Catalytic hydrogenations; The reaction velocities of in 

presence of platinum black. G. Vavon. Comptes rend., 
1914, 158, 409—412. 

The velocity curves for the absorption of hydrogen in the 
case of substances which can fix several molecules of this 
gas (e.| 7 . limonone), have a gradient which varies con- 
siderably with the quantity of catalyst present. Appar- 
ently the metal can become fatigued so that its activity 
is sufficient to bring about the easier stages quite readily, 
but is not enough for the more difficult stages. This is 
more marked on heating the catalyst to temperatures of 
between 300® and 500® 6 ., when its activity can be varied 
and suited to the different stages in a quite regular manner. 
After heating to temperatures above 600® C. it becomes 
quite inactive.— W. H. P. 

Determination of the diastatic power of rmlt extracts. 

Monnier. See XVIII. 

Patents. 

Medicinal preparations containing menthol and formalde- 
hyde. C. Buchwald, Diisseldorf-Gerresheim, Germany. 
Eng. Pat. 16,916, July 10, 1913. 

Menthol (10 parts), formaldehyde, preferably in the 
pol 3 maeri 8 ed form (2 parts), and anapsthesine ” (2 parts) 
are added to melted ceresin or similar fusible carrier. 
Boric acid (2 parts) may also be added if desired. — ^T. F. B. 

Meihylphenylglycine-arsinic acid and its reduction pr^ucit 
arsenomethylphenylglycine ; Process fw preparing — 
Poulenc fr^res, and K. Oechslin. JV. Pat. 462,2*76, 
Nov. 18, 1912. 

The esters of methylphenyklycine-arsinio acid, obtamsd 
by the action of aisenious chloride on phenylglyoine sstars, 
are very easily saponified by means of excess of soda 
at a temperature about 60® G. ; when the sedutions ara 
acidified by acetic or hydrochloric acid, methylpheiiyl- 
glycine-arsinio acid, H|0|AK.C|H«.N(CHt)CH|.COOH, is 
precipitated in the form of white crystals, sparingly soluble 
In water, which do not mdt on heatinn but evmve carbon 
dioxide, with formation of dimethyuminophenyUrsinio 
acid. Reduction of methylphenylglyoine-arsinio acid by 
means of sodium hjrdrosulphite at a high temperature 
results in the produotion of arsenomethylphenylglycine, 
which is stable towards air and oxidising agents, and smuble 
in solutions of sodium hydroxide or carbonate, forming 
neutral salts.— T. F. B. 

p-Amino^nylorsinie acid: Process for preparing acyl 

derivatives (f . Chem. Fabr. auf Aotien, vorm. 

E. Schering. Qer. Pat. 268,983, Nov. 9, 1912. 
l}-AMXNorHBinn.AE8iNio acid is oonverted into iodo- 
aoyl derhratives by the osnal methods. The prodnots 
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are itated to hare a low toxicity compared with the 
aminophenylartmic acid.— T. F. B. 

Aromatic aUbinic aeida : Proceaa for preparing . 

Ohem. Fabr. von Heyden A. Q. Qer. Pat 2o9»205, 
Aug. 6. 1912. Addition to Qer. Pat 264,421 (see Eng. 
Pat 16,360 of 1912; this J., 1913, 109). 

SaooKPABY and tertiary aromatic stibinio acids are 
obtained by decomposing aromatic diaso compounds with 
antimonious oxide substituted with one or two aromatic 
groups. (See also this J., 1913, 711, 641, 926.)-T. F. B. 

Aromaiic atiHnoxidea or (heir derivatives : Process (or 

' preparing secondary . Chom. Fabr. von Heyden 

A.'G. Qer. Pat. 269.206, March 8, 1913. Addition to 
Qer. Pat 268,451 (see this J., 1914, 219). 


and preferably under diminished pressures. The methyl- 
butenol ethers may be obtained by the action of aloohm 
potash on compounds such as 2.4>dibromo<2*methyi- 
butane or 3*bromo-2.methylbutene*(2), (0Ha)|C : GBr.CH|. 

— T.F.B. 

QuimtylktUmes ; Process for preparing . Verein. 

Chininfabr. Zimmer und Co. Qer. Pat. 268,830, March . 
30, 1913. 

Quinolineoabboxylio esters and esters of the general 
formula, R'.CHjCOOR*' (where R'»hydrogen or alkyl ; 
R's^kyl) are treated with sodium ethoxide or omer 
alkaline condensing i^ent, and the /9>ketone ester is 
converted into the quinolylketone by the usual method. 

-T. F. B. 


Diabylstibinio acids or their derivatives are convert 
into secondary aromatic stibinozides by treatment with 
reducing agents. — T. F. B. 

Benzyl alcohol ; Process for obtaining . F. W. Klover. 

Fr. Pat. 462,438, Sept. 10, 1913. Under Int. Conv , 
Sept. 11, 1912. 

Benzyl chloride can be converted quantitatively into 
benzyl alcohol by heating it, in presence of excess of water, 
with mi^nesium hydroxide, an alkaline-earth hydroxide, 
zinc hydroxide, or other basic hydroxide other than that 
of lead, the mixture being thoroughly agitated during the 
process. When one mol. of benzyl chloride is treated with 
0*6 mol. of magnesium hydroxide at 100'^ C. in presence of 
8 to 10 times the theoretical quantity of water, a yield of 
about 96 per cent, of benzyLaloohol is produced. When 
calcium hydroxide is used, the yield is somewhat lower. 

— T. F. B. 

Benzyl esters of loiver fatty acids and benzyl alcohol from 

benzyl chloride ; Process for obtaining . F. W. 

Klever. Fr. Pat. 462,439, Sept. 10, 1013. 

Qood yields of benzyl esters of the lower fatty acids are 
obtain^ by heating a mixture of benzyl chlonde and an 
anhydrous salt of the acid in presence of a small quantity 
of the free acid itself, c.q., 0*1 to 1 mol., the presence of 
water being avoided. The following mixture is given for 
the preparation of benzyl acetate : — Benzyl chloride, 1 
mol. ; anhydrous sodium acetate, 1*1 to 1*2 mols. ; 
glacial acetic acid, 0*1 to 1 mol. For preparing benzyl 
formate the following mixture may be used : — Benzyl 
chloride, 1 mol. ; anhydrous sodium formate, 1*1 tj 1*2 
mols. ; anhydrous formic acid, 1*26 to 1*5 mole. The 
mature obtained after the preparation of benzyl acetate 
by this method may be heated with water until the odour 
oi the acetate has disappeared, the lit^id neutralised and 
the benzyl alcohol separated.— T. F. B. 

Hydrohalogen addition products of acetylene ; Process /or 

making . Chem. Fabr. Griosheim-Elektron. Fr. 

Pat. 462,711, Sept. 17, 1913. 

Aoetylene and a hydrogen halide are caused to combine 
by passing them over heated catalytic substances at the 
ordiwy pressure or under increased pressure. Mercury 
salts are especially suitable for use as catalysts, but other 
substances, such as metals, oxides, etc., can be used. Hie 
catalyst can also be used in solution or in suspension. The 
reacting gases may be passed over the catalyst simul- 
taneoniuy or alternately; for example, a solution of a 
mercury salt may be saturated with hydrogen ohloridej and 
aoetylene then passed into it. When the gases are applied 
simultaneously, it is advisable to bring them to tne re- 
action vessel mm different points. In the case where the 
catalyst is used in the form of a liquid, the reaction can 
be ouried out under pressure and at a temperature above 
the normal boiling ^int of the liquid.-->T. F. B. 


Aminoketones of the quinoline series ; Process for preparing 

. A. Kaufmann. Qer. Pat. 268,931, March 26, 

1913. 


Qi:riN0LYL4-KET0NBS, in which the carbonyl group is 
adjacent to a methyl or methylene group, are treated 
with halogens or substances which evolve halogens and then 
with primarv or secondary aliphatic amines. The pro- 
ducts have the general formula, 


CO.CHR.NRiR, 


(where R and R| represent hydrogen or alkyl 
and possess antipyretic properties. — T. F. B. 


and R| alkyl). 


Bismuth gaUocarboxylate ; Process for preparii^ basic . 

Farbenfabr. vorm. F. Bayer und Co. Qer. Pat. 268,932, 
Aug. 23, 1912. 

Basic bismuth salts of gallooarboxylic acid are obtained 
by the action of the acid on acid solutions of bismuth salts 
or on bismuth hydroxide. They are suitable for use as 
antiseptics for internal or external application. — T. F. B. 

C-Propenylphenolcarbojmlic acids and fAetV nucleus substi- 
tution products; Process for preparing . L. 

Claisen. Ger. Pat. 268,982, Nov. 3, 1912. 
C-Allylphenoloabboxyuo acids, obtained from 0- 
allylphenolcarboxylic acids and their nucleus substitution 
products (see Ger. Pat. 268,099 ; this J., 1914, 220), are 
converted into the corresponding C-propenylphenolcar- 
boxylio acids by heating with alkali hydroxides.— T. F. B. 

o-Dihydroxyphenyl-a-propanoUmine ; Process for pre- 
paring optically active . Farbenfabr. vorm. F. 

Bayer und Co. Ger. Pat. 269,327. Nov. 26, 1911. 
Synthetic, racemic o-dihydroxyphenyl-a-propanolamine 
is separated into its optically active components by the aid 
of d- or f-tartaric acid. A sparingly soluble d-tartrate of 
the liBvorotatocy base is obtained, the therajMutio (hismo- 
static) properties of which are more marked than in the 
ruiemio base. — T. F. B. 

Hydroxybemoyl-o-benzoic acids, their hamoiogues and 

*subsMution products: Preparation of esters of . 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 
269,336, Jan. 19, 1913. 

Thebapeutically active compounds are obtained by 
esterifying hydroxybenzoybo- benzoic acids, or their 
homologuos or substitution products, by the usual methods, 
with alcohols other than methyl alcohol.— T. F. B. 

o-Aminophenylsulpho-acetic add; Process for preparing 

Farbwe^e vorm. Meister, Lucius, und Brunfeg. 

Ger. Pat. 269,337, Jan. 23, 1913. 


Isoprene ; Process for preparing . Badische Anilin 

und Soda Fabrik. Ger. Pat. 268,101, Feb. 11, 1913. 
Addition to Ger. Pats. 266,619 and 268,100 (see E^. 
Pate. 21,616 of 1912 and 13,327 of 1913 ; this^. 
1913, 924). 

lixarVYLE’DTXNOL ethers are converted into isoprene by 
heating with eatalytio snbstanees at Idgh tempwitwes. 


o-NzTBOPHENYLSULnio-AOSTXO aoid is reduced by means 
of iron or zinc dust in neutral or feebly (organic) scid solu- 
tion, the mixture is made alkaline, and the free amiBO- 
phenylsulpho-aoetio acid is separated from the filtered 
solution of its alkali salt Iw addnig the equivalent anantity 
of an acid in the odd. The product can be reamly con- 
verted into sulphaione.^T. F. B. 
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Snlphazone ; Process for preparing . Parbwerke 

vortn. Meuiter, Lucius, uiid Briining. Ocr. Pat. 269,428, 
Nov. 16, 1912. 

o-NirROPHKNYLsuLPHO-AOKTic aoid is treated with 
metallic iron in neutral solutiun or suspension, prefeiably 
in presence of a neutral salt, and excess of mineral acid 
is then added. The yield is stated to be about 95 per 
cent, of theory, whilst that obtained by the ])rocesH of Olaass 
(Ger. Pat. 256,;i42 ; see this .1., 19i:i, 417) is only about 
77 per cent. — T. F. B. 

aa'-lHpliciiyl-N-mHhyl-y-ptperidone ; Prorens for pre- 

.prtring . J. 1). RkM A.-G. Ger. Pat. 269,429, 

duly 18, 19i:i. 

Dibenzal-acetonk is condensed with methylarnine to 
form Ma'-diphenyl'N-mothyl-y-piporidone, which is 
applicable in medicine or for the preparation of iiiedieinal 
productH. T, F. B. 

Monochlorhydrin fnm glycerin and hydrochloric acid ; 

Proc.esH for preparing . SprengHtolIwerke Dr. K. 

Nahnson und ('o. A.-G. G(‘r. Pat. 269,657, Dec. 19, 

1912. 

Gi.YrKBOi. vapour is treati'il with gaseous hydrogen 
chloride in vacuo, and the product is passed for a con- 
8lderabh^ time through a serii's of tubes heab'd to 170^ — 
180"^ (J., to complete the reaction. The liquid thus obtained 
is passed into a retort, heated to about 15(>‘^ C., and tlu* 
monochlorhydrin is separated from the lower-boiling 
products by cooling. — 1’. F. B. 

Acetaldehyde ; Preparation of . Consortium f. 

Elektrochemische Industrie G. rn. b. H., Nuremberg, 
Germany. Eng. Pat. 6000, March II, 1913. Under 
Int. Conv., May 22, 1912. 

SERFr. Pat. 455,370 of 1913; this ,1., 1913, 959.- T. F. B. 


Jsoprene ; Manufacture of . J. V. .lolmson, Lomlon. 

From Badisclu* Anilin und Soda Fabrik, Liidaigshafen on 
Rhine, Germany. Eng. Pat. 8782, April 14, 1913. 
Addition to Eng. Pat. 13,327 of 1913, dated Sept. 23, 
1912. 

See Ger. Pat. 268,101 of 1913 ; preceding.— T. F. B. 

Sulphur derivatives of hydrocarbons [Ihiophen, ck.\ ; Process 

of producing . W. Steinko}if, Karlsruhe, Germany. 

U.S. Pat. 1,085,708, Feb. 3, 1914. 

See Ger. Pat. 252,375of 1911 ; this J., 1912, 1201.— T. F. B. 


Organic solvents [acetaldol, etc .] ; Manufacture of , >1. 

Hibbert, Assignor to E. T. du Pont de Nemours Pow'der 
(^o.. Wilmington, Del. U.S. Pat. 1,086,048, Feb. 3, 
1914. 

See Fr. Pat, 449,606 of 1912; this,)., 191.3, 507.— T. F. B. 


Ethylene or gases containing ethylene ; Process for puri- 
fying for the c^atalytic manufacture of ethane. 

Eloktrochem. Werke G. m. b. H. Fr. Pat. 462,528, 
Sept. 13, 1913. Under Int. Conv., Oct. 15, 1912. 

See Ger. Pat. 265,297 of 1912; this J., 1913, 1087.— T. F. B, 


Ethylene ; Process for purifying /nr use in ealalytic 

re/ictions, especuuly for the manufacture of ethane. Elek- 
trochem. Werke.G.m. b.H. Fr. Pat. 462,529, Sept, 
13, 1913. Under Int. (bnv., Oct. 16, 1912. 

See Ger. Pat. 266,619 of 1912; this J.. 1913, 1170.— T. F. B. 


Ethane from ethylene and hydrogen ; Catalytic process for 

making pare . Eloktrochem. Werko G.m.b.H. 

Ft. Pat. 462,893, Sept. 24, 1913. Under Int. Conv., 
Oct. 15, 1912. 

See Ger. Pat. 265,171 of 1912 ; this J., 1913, 1087.— T. F. B. 


XXL— PranOORAFHIC MATEBIAIS AND 
PROCESSES. 

Patents. 

Kinematograph films; The carbon process of photography 

for producing . J. E. Thornton, Rochester, X.Y., 

U.S.A. Eng. Pat 29,113, Dec. 17, 1912. 

'I’hk bioliromated colloid is raixtHl with a dyestuff which 
IS mordanted or rendered insoluble by the bichromate and 
forms a transparent lake in the colloid without the use of 
an auxiliary mordant. Suitable dyostuffs are stated to 
be those of the (Miromotropo or Erio-group. — T. F. B. 

Colonr-Hcrrens [fur colour photography] ; Process of making 

. (). S. Dawson and (!. L. Finlay, Assignors to 

G. F. R. Bagulev, London. U. S. Pat. 1,085,727, Fob. 3, 
1914. 

See Eng Pat. 4208 of 1910 ; this .1., 1911, 308. - T. F. B. 


XXII.-EXPLOSIVES ; MATCHES. 

Cap-compositions v^hich du not cause rusting in rifle, barrels. 
(). Mertc IS. Z. ges. Schiess- u. Spreiigstoffw'., 1914, 9 
70-71. 

The rusting of rifle-barrels by chlorate eap-compoaitions 
was found to be caused by chlorine. By substituting 
barium nitrate for the chlorate, adding basic substances 
such as CAirtain carbonates, diphenylamine, etc,, to suppress 
the deteriorating action of the nitrate on the fulminate, 
and covering tlu* composition with tinfoil and a varnish 
free from moisture, a stable cap which did not cause rusting 
was produced. It was deficient in power, however; to 
improve this, the jiroportion of fulminate, or the total 
quantity in the cap, was increased, or some of the antimony 
siilphirle was replaced by a more easily ignik'd substance, 
such as antimony jihosphide. — 0. E. M. 

Patent. 

Explosive mixtures which can be detonated directly ; Process 

for prifuinng . Ver. Koln- Rottweiler Pulverfabrik- 

en. Ger. Pat. 267,542, April 28, 1912, 

A SALT of a nitrated napbthaleiiesuljihonic acid is mi ed 
with a nitrate, ai <1 also, if desired with other explosive 
eomponents. Tlie salts of mononitronaphthalenisimlphonic 
acid when mixed with nitrates ean be detonated directly. 

— T. F. B. 


X XIII.- ANALYTICAL PROCESSES. 

Electro-analysis ; Fine-meshed brass gauze as a substitute 

for platinum m . D. F. (Jalhano and T. U. Wheaton. 

Met. and Chem. Eng., 1914, 12, 87 — 89. 

Brass wire gauze (100 meshes per linear inch) has been 
successfully used (over a period of two years) in the 
electrolytic dekrmination of copper, zinc and nickel. 
The cathode employed was made from a piece of gauze, 
5| in. by in., the longer edges of which were lapped over 
and hammered down, and the shorter ones lient over a 
12 in. loop of copper wire (22-gauge) the ends of which 
wore afterwards twisted together. The cvlinder thus 
formed was thinly plated with copper, then washed, 
dipfied in alcohol, dried and weighed for use. The anode 
consisted of a spiral made from 10 — 12 in. of platinum 
wire weighing aoout 1 grm. In the case of ammoniaoal 
solutions, the copper wire stem of the cathode had an 
insert of platinum wire, two pieces of which, #ach 3 in. 
long, were attached to the gauze, twisted together and »0 
join^ to the stem. Brass gauze could not m used in the 
separation of silver from oop|)er in cyanide solution, as 
the zinc dissolved and silver was defKisited ; but in all 
suooessful cases the effloienoy of the brass was equal to 
that of platinum gauze, the time factor for the former 
with still electrolyte being nearly as good as that for the 
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latter with magnetic stiniag* ' Details are given of the 
procedure followed in the eleotro>analwis of o^per scale 
and various alloys of nickel, copper ana zinc. — \V. 1C. F. P. 

iS»7»Vrt ; Solubility of in hydrochloric^ n*7rtc, and 

sulphuric acids. M. Wunder and A. Siileimann. Ann. 
Chim. analyt-., 1914, 19, 45—49. 

Whkn hydrated silica is evaporated to dryness with hy^o- 
chloric acid, the residue heated to 110“ C., and the silica 
separated in the usual way, about 0-75 ja^r cent, roni iins 
in solution, but may be recovered by evaporating the 
filtrate U) dryness and collecting the insoluble residue thus 
obtained. Similar results are found when nitric acid is 
used, but, owing to the difficulty of removing all the 
nitric acid by washing, there is a tendency for the rt'sults 
to be too high. About 3-6 per cent, of the weight of the 
silica remains in solution when sulphuric acid is used 
(in this case, the mixtiire cannot be eva})oratt‘d to complete 
dryness), but the loss is recovered by a second evaporation. 
Hydrated silica was found to dissolve in dilute hydro- 
chloric acid of various strengths (1 : 2 ; 1 : 1 ; 2 : 1) to the 
extent of from 0-03 to 0-33 grm. pu- litre, the largest 
quantity being dissolved at 100“ ('. by the 2:1 acid. 
Nitric and sulphuric acids dissolved smaller quantities, 
namely, from 0-0!>to 01 grm. per litre. —W. P. 8. 

Ferric salts ; New method of titration of by reduction. 

C. Russo, (laz. chim. ital., 1914, 44 , I., 1 — 8. 

The direct titration of ferric salts with stannous chloride 
solution gives accurate results only in daylight and when 
the iron solution is concentrated. The author has found 
that accurate results can be obtained even with dilute 
solutions and in artificial 1 ght if 2 drops of a 10 per cent, 
solution of methylene blue be added as indicator and the 
solution contains free hydrochloric acid in the proportion 
of about 10 c.c. of the <!oncentrated aciid per 100 c.c. 
The acid ferric sohition is heated to boiling, 2 drops of the 
methylene blue solution are added, the boiling is continued 
until practically all dissolved air is expelled irom the solu- 
tion, and the latter is then titrated with a standardised 
solution of stannous chloride (about iV/5) : towards the 
end of the titration 1-he solution is heated to boiling and 
the stannous chloride added drop by drop until the blue 
colour begins to fade ; afk'r again boiling for a few minuter 
a drop 01 stannous chloride is usually suflicient to com- 

} )letc the decolourisation. In a mixture of ferrous and 
erric salts, the ferrous salt may be titrated with per- 
manganate, the slight excess of the latter decomposed 
with oxalic acid, and then the total ferric salt determined 
as above aftc^r aildition of hydrochloric acid.— -A. S. 

Nitrates, chloraks, and peroxides ; New method of analysis 
by reduction of— — . C, Russo and G. Sensi. Qaz. 
chim. ital., 1914, 44 , 1., 9 — 15. 

The method of titrating birric salts with stannous chloride 
in presence of methylene blue as indicator (see preceding 
abstract) has been applied to the analysis of nitrates, 
chlorates, and manganese dioxide. For the analysis of 
nitrates a flask of about 690 c.c. capacity is used, provided 
with inlet and outlet tubes for a current of carbon dioxide ; 
the outlet tube passes U> the bottom of a second flask of 
300 O.C. capacity containing 120 c.c. of water to which a 
solution of decolourised methylene blue (2 — 3 c.c. of water, 
2 drops of a 10 per cent, solution of methylene blue, and 
1 drop of N /5 stannous chloride, heated to boiling) has 
been added. After all the air in the largo flask has been 
expelled by carbon dioxide, 3 grms. of ferrous ammonium 
sulphate and about 0*2 grm. of the nitrate are introduced, 
followed by 10 c.c. of concentrated hydrochloric acid. 
The mixture is heated gently at first and finally to boiling 
4nd the water in the smaller flask is also heated to boiling. 
When the reaction is completed, the flames are removed 
and the current of carbon dioxide is out off : on cooling, 
the boiled water is sucked over from the smaller into the 
lareer flask, and the solution in the latter is then titrated 
with stannous chloride as described in the preceding 
abetraot. In the case of chlorates aooess of air has prao^ 
oally no effect on the results. The ferrous salt is added to 
the bofling solution of the chlorate, followed by 10 o.o. of 
concentrated hydrochloric acid, added gradually, l^en 


'the reaotioa is completed, the solution is titrated with 
stannous ohbrido. For the analysis of manganese dioxide 
a weighed quantity is suspended in 100 c.o. 5 boiled water, 
then the ferrous salt and hydroohlorio acid arc added, 
the whole is boiled until a clear solution is obtained, and 
this is titrated with sUuinous chloride. — A. S. 

Titanium; Use of the ammonium salt of nitnmphenyh 
hydroxylamine (“ cupferron ") in the yuanlitalive separa- 
tion of from iron. W. M. Thornton, jun. Amer. 

.1. Sci.,.1914, 87, 173 178. 

Titanium is quantitativ«*ly precipitated by “ (mpferroii *' 
(see this ,1., 1910, 115, ami 1911, 1090) in presence of 
tartaric acid and oxidation of the tartaric .acid after 
1 separating iron as sulphide is therefore unnecessary. To 
the solution containing iron and titanium, tartaric acid 
equal to three times the combined wenght of the oxides of 
iron and titanium present (about 04 grm.). is added, the 
solution neutralised by ammonia, 2 c.c. 6f sulphuric acid 
(1:1) added, and the volume made up to about 100 c.c. 
Hydrogen sulphide is then introduced until the iron is 
reduced, the solution made ammoniaoal, and mor(* hydro- 
gen sulphide introduced until the iron is completely pre- 
cipitated. 7’he filtrate is acidified with 25 c.c. of sulphuric 
acid(l :1), the hydrogen sulphide ext)elled, the acid parti- 
ally neutralised with ammonia so as to leave about 2*6 c.c. 
of sulphuric acid (1:1) for every 100 c.o. of solution, and 
a slight excess of a 0 per cent, solution of “ cupferron ” in 
cold water added in tbe cold. The precipitate is allowed 
to H<*ttle, filtered, and washed with cold water. The filter 
and precipitate* arc transfi'rred wet to a weighed platinum 
crucible, dried at IIO^C., and he‘ate‘d very carefully at 
first, and then strongly until the weight is conslant.--T. St. 

Hydroxyl groups ; Use of pyridine as a solvent in the 

determination of by ineans of alkyl -magnesium 

iuilides. A. P. Tauberg. ,1. Amer. (’hem. Soc., 1914, 
88, 335—337. 

Pyridine has been recommended bv Zerewitinoff (this .1,, 
1908, 839; 1911, 107; 1912, 1057; 1013, 1162) os a 
solvent in the determination of hydroxy) groups by means 
of methyl- magnesium iodide. The author has been 
unable to obtain satisfactory resulte with either com- 
mercial or specially purified pyridine, and blank deter- 
iniiiations with different sain pies showed that considerable 
quantities of gas are evolvwl on treatment with a solution 
of mothyl-nmgnosium iodide in anhydrous amyl ether. 

‘ —A. S. 

A nalysis of coal gas vnth the. Bunte burette. C’zak6. 

;S’ee Ha. 

Testing lubricating oils for motors. Lumet. See 11a. 

Hefractomeiric examination of paraffin vmxes. Holde. 

See IlA. 

Determination of the temperature of softening of pitch. 
Abcles. See TIL 

Determination of sulphur in pyrites. Martin. See VII, 

Phypico-chemical determination of sulphales. Kling and 
Lassieur. See VI 1. 

SolubiUty of iodine in sodium iodide solution. Gill. 
See. VII. 

Determination and distinction of ozone, nitrogen peroxide, 
and hydrogen peroxide at I igh dilutions. Pring. See VIL 

Electrically conirfdled and timed asphalivm penetrometer. 
Mahr. 8u IX. 

Analysis of high-speed tool steel. Fettweis. See X. 

Assay of tin ores and concentrates; The Ptarce-Low 
method. Wraight and Teed. See X. 

Assay of tin ores. Hutohin. See X. 

Determination of antimony and arsenic in lead-antimony 
cdloys and anti-friction metals. Bertiaux. See 
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Analytic of mlph/onaUd (AU. Sm ^ 

Dekrmimiion of milphur in ruM)er, Stevensr See XIV. 

Determination of Mulphides in lime liquors. Blookey ftnd 
Mehd. See XV. 

Differences in the analysis of raw mgars. Sachs. See 
XVII. 


Ficrair ralourimetric method for the determination of carho- 
hydrates, J)chn and Hartman. See XVII. 

Determination of the diastaik power of malt extracts. Mon- 
ni«r. See XVIIl. 


Determination of total solids in wines andfmnented beverages. 
Malvezin. See XVITI. 


Rapid determinatim of casein in milk. Walker. See XIXa. 

Rapid determination of boric ( cid ncrmally qresent in, or 
added to, foodstuffs. Bertrand and Agulhon. See XIXa. 

Determination of strychnine in presence of qumine. Sim- 
iiumds. See XX. 


Determination of the hydrocarbon content of concentrated 
lemon oils. Bockor. See XX. 


Colour metric deUrminalion 

X 


i 


cholesterol. Grigaut. See 


Test for halogens in benzoic acid. Wende. See XX. 
Determination of spirit of nitrous ether. I)ott. See XX. 
Esters of chromic acid. Wienhaus. See XX. 
Patents 

Denaitv of gases, liquids, or solids ; Process and apparatus 

for determining the . A. Kal&hne. Fr. Pat. 

461,932, Aug. 27, 1913. 

See Ger. Pat. 268,353 of 1912 ; this J., 1914, 163.—T. F. B. 


PriiCess for detecting and deUrmining inflammable gases in 
the air. Ger. Pat. 269,131. See IIa. 


XXIV.-MISCELLANEOUS ABSTRACTS. 

Palladium : SoriAion [adHorqdion and absorption'] o hydro- 
gen ify . F. Halla. Z. physik, Chom., 1914, 86, 

496—606. 

The work of Andrew and Holt (Proc. Roy. Soc. 1913, A. 
gg 1 70^1 go) which leads to the conclusion that palladium 
is *diraorphic, is discussed and the author shows that 
palladium black prepared by Graham’s rooth(^ is not 
mactive. He also shows that occlusion by active palla- 
dium is not hindered at ordinary temperatures by contact 
with the inactive metal. The velocity curve of adsorption 
by active metal is in agreement with the view that tfap 
first process is a mechanical adsorption on the surfaca of 
the metal followed by diffusion towards the interior, which 
proceeds more rapicUy at first on account of the heat pro- 
duced by the initial adsorption.— W. H. P. 


Fluorine in the animal economy. A. Gautier. Comptes 
rend., 1914, 158, 169—166. (See also this J., 1912, 663, 
703.) 


The author has observed a certain uniformity in the 
relative amounts of fluorine and phosphorus present in 
animal tissues. In the more vital tissues (muscles, glands, 
nerves, and secretions such as milk, blood, etc.) the ratio 
by weight of fluorine to phosphorus is 1 ; 360 — 760 or 
more. In bone, cartilage, tendons, etc., it is 1 ; 130 — 180, 
whilst in structures which may almost be regarded as 
non-living (hair, feathers, nails and skin) it is 1 : 3—8. 
corresponding approximately with the relative amounts of 
fluorine and chosphonis present in fluophosphates such 
as apatite«‘<-X H*Xi. 


' ^ 



UeBEU die KOHSTiTUTlON fTHD KonKIGURATIOH VON 
Verbindunokn h6herer Ordnung. (Vortrag, gehalt- 
on in StoG^olm an 11 Dozember 1913, in Anschluss 
an die Entgogennahme dos Nobelproieses.) Von 
Professor Dr. Alfred Werner. Julius Springer’s 
Verlag. 1914. Berlin, W 9. Linkstr. 23 — 24. !mce 
M. 1.20. Pamphlet, of 21 pages. 

Fortsghrtttk der Edelmetallaugerki wahrend der 
LETZTKN Jaiirzehnte. Voii R. BoRCHEHS. Verlag 
von W. K napp. Halle (Saale), 1913. Price M. 7.80. 

This volume (9| by 6| ins.), contains 151 pages of subject- 
matter, with 136 illustrations, and alphab(dical indexes 
of names and subjects. The elassilicaiion of the subject 
matt<‘r is as follows : — 1. Gold, (o) (’hlorinating pro- 
ccRses. {b) (’yanide treatment, etc. IJ. Silver, (a) The 
Patera-Hofmann process. (6) The Ziervogol process. 


*New Books.- 

IThe Roman iiumerab In thick type refer tu the timilar 
claHHiflcation of abstractn under *‘JournaI and Patent Liters 
ture " and In the “List of Patent Applications.*'] 


T Cordier, F. : Ia's machines h. vapeur. 123 fig., in-18. 
O. Doin ct fils. Paris. 1914. bds, 5 fr. 

Oarnier, A. H., et V. Sylvesire. Production do la force 
motrice. Les moteurs elt'Ctriques ct lours ap]>lication8 
industrielles. 206 fig., in -4”. Dunod et Pinat. Paris, 
1914. 8 fr. 

GUI, A. H. : Engine room chemistry. 2nd ed., rev. 
and eiil. N.Y., McGraw-Hill. 1913 c. 211 p. il 16®. 
1914. $1. 

Kalender f. Kalte-Teohniker 1914. Hrag. v. G. Gottscho. 
6. Jahrg. (VII, 277 S. m. Abbildgn.) kl. 8°. Altona 
(Klopstockstr. 11), Verlag f. Kalto-lndustrie. (’loth M.6, 

Macintire, H. J. : Mechanical Refrigeration. 8vo. 
Chapman and Hall, l^ondon. 1914. Net 178. 

IIa W. E. : C'oal and Stone Dust Investiga- 

* tions. 8vo., pp. 34. Instit. of Mining Engineers. 

Craig, E. H. C. : Oil-Finding. An introduction to the 
Geological Study of Petroleum. 2nd imj)re88ion 8vo, 
pp. 208. E. Arnold. London. 1914. Net Ss. fid. 

Parish, W. F. : Unlersuchungen iib. Schmierole. 
(8 S. m. eingodr. Bildnis u. 8 Abbildgrw) J-ex 8®. Berlin, 
Verlag f. Fachliteratur. 1914. M.l. 

Singtr, Dr. L. : Dio Fabrikation der Naturgaskonden- 
sate. (17 S.m. 7 Fig.) Lt*x 8®. Berlin. Verlag f. 
Fachliteratur. 1914. M.l. 

WestcoU, H. P. : Handbook of Natural Gas. O. 8vo. 
Spon. London. 1914. Net 17s. 
y Altmann. P. E. : Die Strohstoff -Fabrikation. Hand- 
* buch f. Studium u. Praxis. (31 S. m. 7 Abbildgn. 
im Text u. auf 1 Taf.) Lex 8®. Berlin. M. Krayn, 
1914. M.2. 

Duran, L. : Raw Silk. A Practical Handbook for the 
Buyer. Cr. 8vo. S}>on. London. 1914. Net lOs. fid. 
yj Lagache, H. : De l’appr6t dos tissus de laine 
^ * p«ign4e. 214 fig., in-8“. Dunod et Pinat. Paris. 
1914. Bds, 19fr. 60. 

Textile World Record. Hosiery and knit goods, dyeing, 
bleaching, finishing, comp, from the Questions and Answers 
Department of the “ Textile World Record,” by p, Hutton. 
Boat., Lord and Nagle, c. 7-- 102 p. il. 16®. (Textile 
World Record kink books.) 1914. 76 c. 

If enter, H. ; Das Farben der Rauohwaren. Ausfuhrliohe 
AbhandW fib. das Arbeitsgebiet, die Geheimvorsohrilten u. 
-Mittel der alten Pelzveredlungskunste, die Entstehg. 
BOwie die Ausbreitg. der neuzeitl. Rauch warenindnstrien, die 
neueren u. noucsten Rczeptc der Totungen, Beiien, 
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voi xxxin., Ko. i) 


Farben u. Flotten f. Haar- 
der Edelfello, die Kenntniri* 
warenf&rberei nobst 


Mit sa&lreichen, TextabbildgtL u. si 
l«8.) Lex 8°. Leipzig/ B. P. Vdgt 19U. Cloth M 


$«erk, dai llimden 
^efklnwi Rauok- 
^nianergeheimniMe. 
statist TabolW (VIII. 



12 . 


VIII. Duniftder, K. : Ziegol-Fabrikrftion, 2. Aufl 
18. u. 19. (SchluHs ) Lfg. Halle, Knapp. 1914. 


M. 4. 


Taschenbuch f. Keramiker. Hrsg. v. dor koram. Rund- 
schau. 1914. (Vll, 146 8. 11 . Notizkalender.) kl. 8^ 
Berlin. Keramische Rundschau, (^loth M. 1.75. 

IX. Ancionc, K. : L'indusiria deU'asfalto. Milano- 

16®. fig., p. viii., 142 0 4 tav. 1914. Lire 2.50. 

X, Buchner, G. : Die Metallfarbiing u. deren Ausfiihrung 

(ohemisoho elektrochernischn u. m€»chani.sohe Metall- 
larbung). 5., verb. u. verm. Aufl. (XX, 426 S.) Lex 8®. 
Berlin. M. Krayii. 1914. Cloth M.8.70. 

■ Apparate u. Methoden zur Eisen- u. 
Stahlpriifung. (28 S. m. 25 Abbildgn.) gr. 8®. l/iipzig. 
Hachmeister und Thai. 1913. M.l. 

Weber, R. ; Hanclbuch dor Gattierungskundc f. Eiacn- 
gie^reien. Mit 20 Abbildgn., zahlreichcn Tab. u. 2 Taf. 

^22 S.) gr. 8®. Berlin, H. Meusser. 1914. 
Cloth M.6.20. 


Fuchs, C. W. C. : Anioitung zum Bestimmen der 
Minoralien. 6. Aufl. Neu bearb. v. Prof. R. Brauns. 
(IV, 223 S. m. 27 Abbildgn.) gr. 8®. Giessen. R. Topel- 
mann. 1913. Cloth M..5. 

Power, F.D. : A Pocket-book for Miners and Metal- 
lurgists. 3rd ed., correef/cd. 12mo. C. Ixookwood. 
London. 1914. Net Os. 

IVtrA/, Dr. H. : Ueber Eisenoxyduloxyd-Elektroden. 
(95 8.) gr. 8". Berlin. E. Ebering. 1914. 

XIV. AdrcMHhuch der doutschen Gumnii., Guttapercha- 
u. Asbost. Industrie nebst verwandtor Ge- 
sohaftszweige, wie Kabcl-, Clelluloid- u. Linoleum- 1 ndi strie. 
12. Ausg. 1914. (V, 79 u. 558 8.) 8®. Berlin. Union. 
ZweignicderlaHHg. (loth M. 5. 

Regler, A. : Hartgummi u. Hartgum mi- Ersatz. (38 S. m. 
29 Abbildgn.) gr. S'". Berlin. L/nion. Zweigniederlassg. 
1914. M.2. ^ 

XVIII. Daylis^, W. M. : 'Ihe Nature of Enzyme Action. 

Now edition. Roy. 8vo. Longmans. Lon- 
don. 1914. Net .5 h, 


('onn, 11. W. : Bacteria, yeasts, and molds in the home. 
Rev. od. Boat., Ginn. c. 1912. 6-1-295 n. il. 12'^ 
1914. $1. ' 1 • 

Effront, J. : Les eatalysen rs biochimiq ucs dans I’industrie. 
Ferments proteolytiques, in 8®. Dunod et Pinat. Paris. 
1914. Cloth 25 fr. 

Kusserou'j Dr. R. : Mittidlungen f. Broniieroi u. Press- 
hefe-Fabrikation. Nobst Anh. : Adressbiich der Liefer- 
anten f. das Brennerrigewerbe. Nr. 60. Dezbr. 1913. 

^ n. 1 Taf.) 8®. Sachsenhausen 

(Mark, Chausseestr. 8). 8elb8tverlag. Pf 50 

XIXa. Beyihien, A., (’. Harlwich, M. Klimmer, Proff. : 
- .. Handbuch der Nahrungsmitteluntersuchung. 
in 3 Bdn. 1 Chernisoh-physikalischer Tl. 2. Botaniach- 
mikroskopischer Tl. 3. Bakteriologischer u. biolog. Tl 
Mit e. besonderen AiA., enth. die Beurteilg. dor Nahrungs’ 
u. (;renu88mittel sowio Gebrauchsgegenstande auf. Grund 
dor b^toh. (jOBotze Deutschlands-, Osterreich-Ungarns. 
^r »«*hwoiz usw usw 1. Bd. : Chemischphyaikaruicher 
n. V. B. (XXIV, 1072 S.) Lex 8°. Leipiig. Ch. H. 
Tauohnitz. 1914. Ualf mor £2.3. * * 

XIXb. Howton, A. C. : Studies in Water Supply. 

Pp. 216. Macmillan. London. 1914. Net 5s. 

iLnd*^;.n ®r?^twn of Greater Britain’s Antiseptio 

Centurj. 8vo. Spon. ^ndon. 1914. Net 268. 

baktorkide Wirkung 
venwhiedener Amlinfarbstoffe gegeniiber augwpathogenw 


' ' "‘ I 'm • I .. ■ I- ' .o.. ' ' ' ' n ,, 

Keimen u. ihre praktbohe Verwertbarkeit bei ftusaeren 

geT^S^^ilT"’ 

xxni. t>ennis, L. M., and WhiUehey, T. t Qualitative 
analysis : a manual for the use of students 
of chemistry in schools and colleges, Rov. ed. Boat., 
Ginn. c. 1912. 7^-144 pp. 8®. 1914. $1. 

Franzen, H. : Exeroises in gas analysis ; tr. from the 
Ist Gorman ed. (with corrections and additions by the 
author) by T. Callan. N.Y., Van Nostrand. 1913. 
120 p. diagrs. D. $1. 

Reich, Dr. M. : Ueber den mikrochomischen Saponin- 
Naohwois in der Pflanzenzelle. (Aiis dem Institut f. 
Pharmakologie ii. physiol. ( 'heniie der Universit&t Rostock.) 
^ 8. m. 2 Taf.) gr. 8®. Rostock, H. Warkentien. 1913. 
Pf.60. 

XXIV. McUor, ,1. W. : Introduction to Modern 
Inorganic Chemistry. (>. 8vo., pp. 700. 
Longmans. London. 1914. 4H.‘6d. 

WoMer, Prof. L. : Kiirzes Lehrbuch dor anorganisohen 
Chomie, m. e. Skizzierung der organischen Chemie als 
Anh. (VllI, 203 8. m. 9 Abbildgn.) Lex 8®. Leipzig, 
8. Hirzel. 1914. M.4.6(). 

Philip, ,1. : Physical Chemistry, its bearing on 

Biology and Medicine. 2nd edition. (Jr. 8vo., pp. 334. 
E. Arnold. London. 1914. Not 7s. 6d. 

Soddy, F. : The Chemistry of the Radio- Elements. 
Part II. The Radio- Elements and the Periodic I. 4 aw, 
net 2 b. ; ditto Parts I. and II. in one vol. 8vo., limp. 
Longmans. London. 1914. Net 4s. 

Nortmi, T. H. : Die chemische Industrie in Belgian, 
Holland, Norwegen u. Sehweden. Mit Genohmigg. 
dos Verf, ins Deutsche ubertr. u. organzt v. Dr. H. Gross- 
mann. (X, 112 8.) gr. 8®. Braunschweig, F. Vieweg 
und Sohn. 1914. M.L 


^ Dissertations. 

I [Prices vary, ranging from two to three shillings. J 

Ha Tanzen, A. : Pyrogene Aoetylen-Kondensationen. 
Braunschweig 1913. 40 S. m. 1 Taf. 8®. 

Wagener, A. ; Ueber don Wasser- und Aschengehalt des 
Kokaos. Techn. Hochsch. Aachen 1913. 39 8. 8®. 

Wallasch, H. : Thermochcmischo Untersuohungon an 
Kohlonstoff unti KohlenstofIverbindungon. Grelfswald 
1913. 64 8. 8". 

Ub. Weber, W. : I’rockene Destination von Braunkohle 
auB der Grube Ludwigshoffnung bei Wolfersheim 
in dor Wetterau bei vorschiedenon Temperaturen. GioMen. 
1913. 43 8. 8®. 

III. Baur, J. ; Quantitative Bestimmungsmethode 

geringer Indolmongen. Zurich 1913. 35 8. 8®. 

Ulex, G. : Neue Synthese aromatisoher Kohlenwaaaer- 
stotfe. Rostock 1913. 59 S. 8®. 

IV. Kunlner, J. : Zur Kenntnia der Salz- und Lack* 

bildung bei Oxyanthraohinonen. Zurich 1912. 
70 8. b®. 

Schmidt, K. F.: Ueber eine Reibe neuer Azoverbindungen. 
Heidelberg 1912. 49 8. 8°. 

Schroder, L. : Untersuohungen in der Reihe des Oxindi- 
gos und des Oxindinibins. Marburg 1913. 78 8. 8®. 

Ugarte y Oreavee, 8. de : Beziohungen zwischen Fluor- 
eszenz u. cheroisoher Konstitution. 1913. 

Weuringh, P. Q. : Zur Kenntnis der Carmins&ure. 
MUnohen 1912. 40 8. 8®. 

Y Christianeent Chr. : Ueber Natronzellstoff, seine 
* Heistellung und ohemisohen Bigensohaften. Dannit , 

Techn, Hoohsohn912. VIII., 155 8. 8®. 

K6nig, F. : Beitrige zur quantitativen Bestimmung 
dor Zeifalose. Bonial918. Ul., 89 8. 
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Mmckner, M. : Ueber Zelluloneeflier. Berlin 1913* 

rA S. 8". 


VII. ABtjalk, R. : Unterauchunpn iiber kolloidee Bor» 
Hilisium und Tellurdifmfiid. Techn. Hochfich* 
Stuttgart. 1913. 36 S. 8”. 

Ulum, W. : T^ntnr«uehungen iiber die Einwirkung von 
fliiseigcm SaiKTstofli u. fliiHs. Ozon auf Stickoxyd, BOwie 

liber das angebl. * iStiekBiofifhcxoxyd.” Benin 1913. 

77 S. 8". 

Bohm, H. : I'c'bor den EinfliisH ultravioletter Strahlen 
auf OemiHche von Ozon u. WaBaeretoff. Berlin 1913. 
56 S. 8“. 

(furnhntul, A. : I Tphor die (dykolate dcr acltenen Erden. 
Zurich 1913. 60S. 8°. 

Mayrr, E. : Zur Kcnninia der Acriylacctonate der 
fleltenen Erden. Zurich 1013. 87 S. 8". 

Noamwjtsv.JuQ. : Untcrsuchungcn iiber komplcxe Borate. 
Zurich 1912. 48 S. 8°. 

Panpth, F., u. Oeo. c. lleirsy : Vcbcr dieelektrochemiache 
Vort.rctharkeit v. Uadioelenienien. Wi<‘n 1913. 11 S. m. 

4 Fig. 

Vancth. F., 11 . Oco. r. Ifn'p.vf : Ueber die (lewinnung v. 
Polonium. Wien 1913. 4 S. 8'\ , 

Pylkojf, /. : ContribuliofiK a la connaiaflance des inodefi 
de formation < f clea propri<^l<'8 du chlorure de nitrosyle. 
Oenf 1912. 45 S. 8^ 

Sdfha, P. : Heitrage zur < 'hemic des Silbers. Anhang : 
Ueber WiMniutwiiasorstoff. Miinchen 1913. 48 S. 8^ 

W phiber(jA\ ‘ : Ucbcr Komph'XHauren der phoaphorigcn 
u. unterphosphorigen Saure und der Alkylphosphinaaiiron. 
Berlin 1913. 43 S. 8'. 

\VojtaHZ(u'nki,,\. St. : Uebordas Ausfallen einiger radio- 
aktiven Stoff(“ aus wasserigen Ujaungen. Freiburg 
(Schweiz) 1913. 66 S. rn. 4 Fig. 8”. 

IX. Buhlwoini, U. : Beitragc zur Unk'rsuchung der 
Fouersic.lierlu'ii' des Kiaenbetona mit Anwondung 
der BeaaelBchcn Fiinktionen. Bern 1912. 40. S. 8". 

X Ai)ii('n, Ed. d’ : Ueber don Einflusa des Phoaphora auf 
die Eigenachaften dea Flnaaoiaena. Techn. Hochsch., 
Aachen 1913. 20 S. 

Kohl, W. : Ueber die magnet. Eigenachaften des Nickola 
und seiner J.(<*gierungon mit Kupfer und Eiaen. Techn. 
Hochsch. Berlin, 1913. 64 S. 8^ 

MathcAtus, L. : Studicn iib. die Ileduzierbarkeit von 
Eisonerzen in atromenden Gosen, Berlin, Techn. Hochsch. 
1913. 16S.m.2Taf. gr. 8°. 

Winkler, Fr. : FerroinagnCt. Eigenachaften von Kohlen- 
atofl- u. Wolframstiihlen. Die Einwirkung des Erdfeldca 
auf Stable wahrend ihrer thermiachen Bohandlung. Techn. 
Hoohaoh., Berlin 1913. 37 S. mit Diagrammen. 

]Jj[J Berbprirh, S. ; Ueber daa anodische Verhalten 4^ 
.lodea, Arsens und Antimons. Miinchen 19*3. 
66 vS. m. 24 Abb. 8^ 

XII. Schneider, L. ; Syiithesc und nah' res Studium der 
* Margarinaaiire. Miinchen (Techn. Hochsch.) 

1013. 30 8. 8^ 

WaUenreuier, H. : Ueber die unverseifbaron Bestandteile 
des Stry oh nosoles und des Strophantusolw. Miinchen 
1913. 46 S. 8*. 

XIII. OoUliebt E. : Ueber cin reoentea u. reoentfosslles 

Dammarharz aus Mittel-Bomeo. Bern 1912. 

66 S. 8^ 

Seiddf F. ; Ueber die Darsteliung and die Eigensohsften 
der Abietins&uren. Ein Beitra^ zur Annahme des luneri- 
kanisohen Kolophoniums. Hpidelbers 191d. 76 m. 

2 Taf. 8^ ' 


XIV W. : Ueber den Pii^rylenkautBehuk 

» "und einige Nebenprodukte bei der Darsteliung 
kunstlioher Kautsohukarten. Kiel 1913. 47 S. 

XVI. Baudisch, 0. : Ueber Nitrat< und Nitritassimila- 

tion und ubor oine none Hypothes© der Bildung 
vtm Vorstufon der Eiweisskorper in den Pflanzen. Zurich 

1912. 2rS. 8°. S-Abdr. 

Robson, W. P. : Ueber den Einflusa der Boden und des 
Wassergehaltcs auf die Siickstoffuznsetzungen. Halle 

1913. 91 S. 8°. 

Wachtei, P. : Die Wasserstoffsuperoxydkatalyse duroh 
Boden. Jena 1912. 80 8. 8". 

XVII. Schmidt, D. : Ueber die Oxydation des Rohr* 

zuckors duroh Salpekrsaure zu Oxalsaure lijnd 
dcr Oxalsaure zu Kohlensanre nebst dcren Beeinflussung 
durch Kaialysatoron. Giessen 1913. 60 S. S'*. 

XIX A ' Beobachtungen iiber Eiweissmiloli. 

‘ Ziirich 1913. 40 S. in. 2 Kurven. 8“. 

XX. Becker, A. : Zur Konatitutionsbestiminung des 

Zingiberens. (Darskdlung oiner nouen Sesqui- 
terpens : Isozingiberen). Break 3’pehn. Hochsch. 1913. 
64 S. 8^ 

Fumilicr, U. : Diplosal. Berlin 1913. 67 S. S'*. 

LnuienAchldger, L. : Auiooxydation und Polymeriaation 
iingcaattigt-er Kohlenw'asaeratoffe. Karlsruhe (Techn. 
Hochsch.) 1913. 66 S. m. 30 Fig. im Text, 8". 

Leepin, R. : Zur Kenninis des p-Dialkyldioxychinone und 
d»T Pipit',; hoiusiui'c. Ibuei 1912. 55 S. S“. 

Philip psthnl, A. : Erfahniugen "m. Atropinachwefclsaurc. 
Berlin 1913. 19 S. 8^ 

Hiiszkou'skt, M. : Ueber einen neueii Rhabarber vom 
Altai. Bern 1913. 46 S. 8°. 

liij'cr, W. : Ueber die Einwirkung von Gyanidon auf 
Aldehyde und Ketone. Heidelberg 1912. 40 S. S'*. 

Schnabel, (\ : Zur Kenntnia der Saurcchloride aowie 
liber eine Syntheae des Hexanu'thylbenzols aua Aceton und 
Methylalkohol. L(Uizigl913. 67 S. 8*. 

Thielepopc, E. : Beitragc zur Heduktionamothodo von 
Ketonen iind Aldehydcn mi tela Hydrazin und Natrium- 
athylat. Borna 1913. 45 S. gr. 8^. 

Wagner, H. : Zur Kenntnia dor alifdiatischen Torpen- 
korper. Ueber die Ozonide des Uyklopentena. Kiel 1913. 
66 S. S“. 

Wollmer, W. : Ueber Pinan. Techn. Hochach. Munchen 
1913. 63 S. S'*. 

XXI. Klebe, W. H. : Ueber die optische Senaibilisation 

dor Aiiakopieromulsionen. Techn. Hochschule, 
Berlin 1913. 26 S. 8°. 

XXIII. IHmmer, (4. ; Ueber ilie Korrektion des Fehlera 

* durch den herauaragendon Fadcn bei Queck- 
ailbertherniometern. Aus dom Laboratorium der k. k. 
Normaleichungsko in mission in Wien. Wien 1913. 22 S. m. 
7 Fig. gr-S'’. 

Murphy, H. K. : Boitrag zur Titanbestimmung. Darm- 
aiadt (Techn. Hochsch.) 1913. 64 S. S'*. 

VVTV Kailan, A. : Ueber cinigo Zersotzungen im 

* ultraviolettcn IJchto. Wien 1913. 36 S. 8®. 
Schafer, J. J. : Zur Kenntnia dor katalytisohen Wirkung 

deaJods. Heidelberg 1912. 38 S. S'*. 

Snelhlage, H. C. S. : Einfluss von Neutralsalzon auf 
kataiytisohe Reaktionon in verschied. Ldsungsmitteln. 
Karlsruhe, Techn. Hochsch. 1913. 64 8. 8®! S. Abdr. 

Z^Uavern, Ph. ; Ueber die kataiytisohe Wirkung des 
Jods. Heidelberg 1913. 46 8. 8*. 
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THE USE OF DRY AIR IN THE BLAST FURNACE. 

BY H. 0. OIBVIN. 

The average amount of moisture in the air at our 
Hamilton Works, where the dry blast plant is located, 
was 3‘162 grains per cubic foot for the year 1912, and 
eUghtly higher for 1013, about 3-25 srains per cu. ft. 
These data arc obtained by averaging hourly determina- 
tions during the whole year. Assuming a daily average 
eontent of 3*152 grains of moisture per cu. ft. and 60,000 
ou. ft. of air per minute we find that we are blowing into 
our furnaces a little more than 16 tons of water vapour 
in 24 hrs. Of course in the summer months the moisture 
contained in the air is much higher than in the winter time, 
and we frequently extract as much as 33 to 36 tons of 
water in one day. Our best record has been the extraction 
of 39*9 tons in 24 hrs. 

Briefly, our system is to reduce the temperature of the 
air to 32** F. by means of cooled brine, and then to cool the 
air further to from 0” to F. In the summer about two- 
thirds of the moisture is extracted in the first stage of the 
process, and in the second stage the percentage of moisture 
can be reduced to any desired limit. 

The following is a description of the units in the dry 
blast ^stem, as installed at the Hamilton Works of the 
Steel do., Canada, Ltd. : — 

The Stom End. The compression aide of this plant 
consists of three horizontal machines, twin cross-com- 
pound tvpe (De La Vergno pattern) Each machine has 
one high-pressure horizontal steam cylinder 24 in. in 
diameter and 33 in. stroke, and one low-pressure horizontal 
steam cylinder 48 in. in Remoter and 33 in. stroke, with 
loM-range CJorliss automatic cut-off and governor. 

The high pressure side is designed to withstand a pressure 
of 150 lb. and the low side a pressure of 60 lb. per sq. in. 
above the atmosphere with safety and without undue 
heating. 

The engines will work the compressors with maximum 
economy at normal siieed of 66 r.p.ni. under the following 
conditions : — 

Discharge pressure, 160 lb. per sq. in. above atmos. ; 
suction, 17 lb. per sq. in. above atmos. ; steam, 1 26 lb. per sq . 
in. above atmos. ; vacuum, 24 in. mercury in exhaust pipe. 

When running non-condensing the engines will maxe 
66 T.p.m. under the following conditions : — 

Discharge pressure, 190 lb. per sq. in above atmos. ; 
suction, 17 lb. per sq. in. above atmos. ; steam, 90 lb. per 
sq. in above atmos. 

The Ammonia End. The ammonia compressors have 
a refrigerating capacity of 300 tons each under the above 
conditions, and consist of two water-jacketed horizontal 
double-acting compressors 184 in. diameter and 33 in. 
stroke ; they have been tested to a hydrostatic pressure 
of 600 lb. per sq. in. and are absolutely gas tight. 

The ammonia condensers (De La Yergne type) are of 
the double-pipe surface condensing variety, consisting of 
78 stands oon^ning 12 double pipes each, and are arranged 
and connected in three units, each having 26 stands, the 
pipes being 2 in. and 1 J in. respectively, total weight 
of these condensers is 126,400 lb., and the total effective 
cooling surface is 6270 sq. ft. This, of course, represents 
the outer surface of the 1 J in. pipe, as the 2 in. pipe carries 
the ammonia. 

The ammonia condensers are of sufficient size to con- 
dense enough ammonia to cool 1908 U.S. galls, of brine 
per minute from 17® F. to 7®F., when working in con- 
nection with the other units and with ooiuienaing water 
at a temperature of 80® F. and a condensing pressure of 
190 lb. per sq. in. This is equivalent to 678 lefrigerative 
tons per 24 hours. 


The ammonia receivers, of which there are six, are 
made of wrought iron, each being 12 ft. long and 16 in. 
diameter, testM to 1000 lb. pressure. They are horizontal, 
and receive the ammonia from the oondensers. There 
it is carried into the bottom of the brine coolers, which are 
luge insulated tanks oontainiAg the brine ooila. The 
liquid ammonia is passed in through an expansion valve 
and the tank is filled to within almut a foot of the top. 
The compressor pumps the gasified ammonia from the top 
of these tanks at a pressure of 17 lb. (gauge pressure) and 
delivers it to the condensers again, stuT in the form of gas, 
at a pressure from 100 to 190 lb., thereby making a com- 
plete cycle. 

The brine coolers are of the Isbell-Porter Shell type and 
are four in number, each with a riveted steel shw 69 in. 
in diameter and 12 ft. long, closed with cast-iron dished 
heads and supported on cast-iron columns. Each cooler 
has sufficient 1|^, l]f, and 2-inoh double- wound pipe coils 
of extra heavy wrought iron pipe, to aggregate a cooling 
surface of about 10,(^ sq. ft. for the four coolers. Eaon 
coil projects through stuffing boxes well secured at each 
end, and a.ssembl^ in junction-boxes at the top and 
bottom. All coolers are thoroughly insulated. They 
have sufficient capacity to cool 1908 U.S. galls, of brine 
per minute from 17® F. to 7° F. when operating with the 
other parts of the refrigerating apparatus with ammonia 
suction pressure of 17 lb. per sq. m. The total weight of 
the four coolers is 146,000 lb., and the brine refen^ to 
is calcium chloride brine with a Bp.gr. of 1*21 and a speoifio 
heat of 0*70. 

To circulate the brine we have four steam pumpi. 
Three of those are of the cross-compound crank and fly- 
wheel type, with a capacity of 700 galls, per minute eaon, 
and the fourth one is of the duplex oomj^und type, with 
a capacity of 1000 galls, per minute. 

We also have two fans, one at each end of the building, 
to draw the outside air into the building and over the 
brine coils at a slight increase in pressure. These are 
driven by vertical steam engines, and each fan has a 
capacity of 40,000 cb. ft. per minute. 

The brine pumps force the brine through the coils in the 
brine coolers, whore it is cooled by the evaporating am- 
monia to the temperature required, and then to the brine 
coils in the refrigerating room proper where these are 
located. The pipes in this part of the building are mode 
of 2-inch lap-welded iron pipe, each length of pipe 20 ft. 
long plus the return bends, and if placed in one line would 
stretch 40 miles. These pipes have a cooling surface of 
132,000 sq.ft. 

The oiling system in connection with these machines is 
of the gravity feed type, with water, separators and Burt 
filters. This plant has run on 40 galls, of engine oil for 
over 13 months, and will easily exceed this record. 

The air, which has now passed completely through the 
system, is delivered to the blowing-en^nes at a moisture 
content of about 0*86 grain per ob. ft. and a temperature 
of about 20® F. Both temperature and water vapour can 
be controlled to a nicety, thereby eliminating the one 
great variable in the running of bUst furnaces. 

We find in practice that actual saving in fuel is far 
greater than can be shown by calculation. This mav be 
accounted for in several ways. The temperature of the 
top gases is greatly reduced, the loss of stock in the form 
of flue dust is materially lessened, and figuring per unit of 
production, the amount of coke, stone, and air charged is 
much less, therefore the capacity of ^e stoves, blowing* 
engines, eto., is correspondingly increased, and the working 
capacity of the furnace is abo increased, giving a greater 
production. 

According to our records, we are producing more iron 
with less coke consumption than we did when running 
under the conditions of natural air. I have taken averages 
for a whole year in each case, and for the sake of oom- 

S arison have used the records showing the best results 
oiing the last six years, for a single year under both dry 
and natural blast. 
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On btsio iron our furnace A produced in 1913 about 
16 per cent, more iron with 12 per cent, less coke than it 
did in 1907, which was the best year under natural blast, 
and our furnace B, making foundry iron, produced 22*3 
per cent, more iron in 1913 with 2*7 per cent, leas coke than 
in 1908 which was the best year under natural blast. 

One peculiar factor in the dry blast plant is that occa- 
sionally in winter, when the temperature faUs to sa^ 
10** or IS** below zero, the moisture in the outside air is 
lower than we require, and therefore, as we prefer to have 
a constant rather than an extremely low moisture content, 
we somotimoB run the dry blast plant backwards, and add 
to the original percentage of moisture. Ordinarily we 
keep the moisture content in the dried air uniformly 
between 0-80 and 0-90 grain per cb, ft. For instance, on 
February 12, 1914, the temperature of the outside air was 
5^ F. below zero and the moisture content was 0*2 grain 
per cb. ft. This air was delivered to the furnace at a 
temperature at 11-2'’ F. with moisture at 0*76 grain. To 
do this it was necessary to add to the blast 5567 lb. of 
moisture in the 24 hours. This was accomplished by 
passing 10 per cent, of the first stage brine circulation 
throu^ a closed coil steam heater and keeping the first 
stage brine at a temperature of 20® F. Cold dry air from 
the outside was warmed in passing the first stage coils 
and rapidly absorbed moisture by sublimation of the snow 
on the second stage coils. Regulation of the moisture can 
be effected in this manner as long as any snow remains on 
the second stage coils. 

Thus, as the records show, there has been a general 
improvement in amount of product, also from cast to cast 
the chemical composition of the metal produced is more 
uniform, and lastly this has been accomplished with less 
fuel per ton of product under the conditions of dry blast 
as compared with that of natural air. 

In concluding, 1 wish to express my thanks to Mr. 
Jas. Campbell, Chief Engineer of the dry blast, to Mr. 
Tohn Scott, our Consult!^ Enginc^er, and to Mr. Corbett 
Whitton, all of whom kindly gave me every facility to 
obtain any data required. 
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Meeting held at Burlington Houee on Monday^ March 2nd, 
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THE BLEACHING OF CHEMICAL PULP AND 

SUGGESTIONS FOR A STANDARD METHOD. 

BY ARTHUR BAKER AND JAMES JSNNISON. 

In view of the publication in Nos. 96 and 96 of the 
Papier- Zoitung of a paper under the title of “ Die Blon h- 
enae Wirkung von Chlorkalklosungon auf ZeUstoff,” by 
£. Simonson, the authors have been induced to publish 
the results of experiments carried out in 1906, on the 
same subject. 

The question was then studied more particularly from 
the industrial, or manufacturing point of view, rather ,than 
the chemical standpoint, and we have determined ; — 

1. The rate of bleaching at constant temperature. 

2. The rate of bleaching at varying temperatures. 

3. The influence of residual bleach liquor on the economy 
of the process. 

4. The influence of preliminary acid or alkaline treat- 
ment, and the effect of adding the bleach in two portions. 

6. The influence of the concentration of the pulp. 

The method adopted in omrying out the experiments 
to be described below was as follows ; — 

Several sheets of the pulp chosen, which was a typical 
easy bleaching sulphate pulp, were allowed to broonie 
thoroughly air dry, representative samples were taken for 
the moisture determination, and the remainder was cut 
up smd carefully weighed out into 60 gnu. lota. In oon- 
ducting an e:^riment one of these lots was oarafully tom 
up byiiand into veiy small pieo^ thrown into a iuiown 
bulk of water, and the pulp obtained thoroughly ehumed 


with a strongly made egg-beater fitted with teeth, until a 
finely divided and uniform pulp was obtained. This was 
filtered through a large porcelain funnel of about 8 in. 
diameter, the filtrate being poured through again until all 
the fine fibres were retain^. The pulp was finally trans- 
ferred to a 4 lb. stoppered bottle and sumoient water added 
to make it possible to mix effectively the contents by 
vigorous shaking after the addition of the bleach solution 
required by the condition of the experiment. The bleach 
was then added, and the observations taken as demanded 
by the nature of the trial. 

This procedure was adopted in all cases, and was found 
to be all that was necessary when using an easy bleaching 
pulp. But in some later experiments, when using a strong 
non-bleaching sulphite, wo found it impossible to obtain 
a uniform pulp in this manner. The naif-stuff in such 
cases was obtained by breaking up the sheets in an experi- 
mental boater, making up to a known bulk and taking an 
aliquot portion. 

After bleaching, the pulp was filtered through filter 

E r by throwing on to the filter funnel, and the residual 
ir exhausted by a water pump. The pulp was then 
washed with fresh water until the filtrate was free from 
chlorine by the starch iodide test. The first liquor and 
washings were made up to bulk, and the available chlorine 
estimated in an aliquot portion. The pulp left on the' 
filter was washed with dilute acetic acid, and finally with 
water, until free from chlorine by the silver nitrate test, 
exhausted by the pump, air dri^, and if the yield was 
required, finally oven dried. In such cases a weighed 
filter paper was used above. 

This metluKl reduced the inevitable browning on drying 
to a minimum, and the pulp was available for making into 
sheets for reference. 

In all our experiments tap water was used. It had a 
temporary hardness of 0 parts per 100,000. 

The bleach is expressed in all oases as bleaching powder 
containing 36 per cent, available chlorine. 

Series I. Rate of bleaching at constant temperature. 
Weight of pulp, 60 grms. air<di^4 46 03 «vrin drv.- 
Concentration of pulp 1 : 16, when bleach is addea. 


Table I. 

Bleach taken on oven-dry pulp, 18*16 per cent. 
Tem p. 65'’ F. 


Time bleaching 
hours. 

Bleach used on oven- 
dry pulp. 

Colour. 


per cent. 


2 

9*74 

Poor 

4 

10*80 

Not good 

8 

12*65 

Cood 

12 

14-31 

Exrellent 

16 

15*14 

Excellent 


The following curve plotted out with the time in hours 
as ordinates, and the percentage of blcjoh consumed on 
the oven-dry pulp as abscissa, iffustrates in a more graphic 
manner the above results. 

In this series of trials it will be noticed that a larger 
amount of bleach was added than necessary to bring the 
pulp to a good colour, which would tend to exaggerate 
any action taking place and thus show what was going on 
more clearly. The bottles were placed in the dark during 
the period of bleaching. 

Series II. Rates of teaching at variable temperatures. 
Table II. 


Bleach taken on oven-dry pulp, 18*16 per ce nt. 


Temp. ®F. 

Per cent, of j 
bleach need 
on oven dry 
pulp. 

Time 1 

bleaching. 

Ck)lour. 

65 

9-74 

2 hrs. 

Poor 

100 

15*06 

1 2 hrs. 

Excellent 

120 

17*46 

2 hrs. 

Excellent ’ 

140 

18*16 

1 60 mins. 

Not good 

160 

18*16 

60 mins. 

Not good 


The above series is strictly comparable with Series I. 
A curve plotted out below serves for comparison with riiat 
for Series 1. 
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Thes^ figoreg Aow in a very dear manner how 
is the action of hi^ temperature upon the economy of the 
operation, and how deieterioue with reference to the 
colour of the bleached half-etuff. Yet one ie eor^ to eay 
that in many mUle this point seems to be entirely lost 
sight of. 



We estimated the yield of bleached pulp in the above 
series of experiments, and found the losses to be ; — 


At 100* F. the loss was 1*684% on the oven dry pulp taken. 
120*?. „ 1*860% 

140* F. „ 2*191% 

160* F. 2*782% 


In Hofman’s “ Praktiaohes Handbuch der Papier- 
Fabrikation,” second edition, there is mention on page 148 
of some experiments conducted by Dr. Charles Cresson, 
who had repeatedly weighed pure wood cellulose before 
and after bfoaohing, and failed to find any discrepancy 
worth mentioning. 



Our results on this head from Series 2 confirm what 
Crossun says, provided that the operation is carried out 
at a reasonable temperature 

On the large soale the loss between the half stuff un- 
bleached stage and the finished paper is anywhere about 
8>-5 ^r cent., the bulk of which is due to loss of small 
fibres in handling. 

On comparing the curve dotted out from the results 
obtained in Sori^ No. I. with those published by Sindall and 
Heokford in the World’s Paper Trade Review for 
December 2, 1904, on the rate of bleach consumption, we 
found that the rate of bleach consumption in our trials 
was about 20 per cent, hi^er than they obtained in their 
experiments. IMiking possibly the larm excess of 
bleach present in our case might have caused the rate to be 
accelerated in the earlier stages of the operation, wo re- 
peated the whole of that series, using an amount of bleach 
powder equal to the amount consumed during 2 hours at 
a temperature of 100® F. in Series No. II., vk., 15*06 per 
cent, of bleach jwwder on the oven dry pulp ti^en. 

Sertes JIL Kate of bleaching at constant temperatore 
with kis bleach present than in Series No. I. 


Table III. 

Temp, 65® F. Bleach added^ 16*06 per cent. 


Time bteaching 1 
houra. 

Bleach used 

Oil oven dry 
pulp. 

Colour. 

2 

Per cent, 

8*07 

Very poor. 

4 

9*33 

Poor 

8 

11*56 

Good 

12 

12*65 

Bxoellent 

16 

12*82 

Excellent 


The results are plotted out below, against those obtained 
in Series I. 

It will be observed that the ourves are almost parallel 
until the later stages when the bleach consumption falls 
off slightly in Series No. III., showing that the relative rate 
of bleach consumption is the same until about 12 hours 
have elapsed. 

The results seem to indicate that at this concentration 
of pulp there will always be about 10 — 20 per cent, of the 
bleach added, left unoonsumod in the residual liquors, if 
the bleaching is only carried on a reasonable length of 
time, t.e., not exceeding 12 hours at a temmrature of 
66® F. or for 2 hours at a temperature of 100® F. 

Griffin and Little say in tneir book--“ We have fre» 
quently tested the liquor in the chest, in order to deter- 
mine the proportion of chlorine present after the pulp 
had come to colour, and have found in many cases it 
amounted to ^ or more of that originally introduced.” 

This is possibly quite common in many mills where it is 
the custom to use a fair excess of bleach to hasten the 
process. 

We shall see later that the concentration of the p^p 
is a most important factor in hastening the time oooupiea 
for the bleacning operation, as well os reducing the waste 
of unconsumed bleach in the bock liquor to a minimim. 

On examining the colours of the bleached pulps obtained 
in Series I. and II., we observed that the colour of the 
pulp bleached for 2 hours at 100° F. and that of the pulp 
bleached for 12 hours at 66° F. were practically identical. 
Further, the amount of bleach consumed under the con- 
ditions of these two trials wore approximately the same. 
We therefore decided that the other trials should be carried 
out at a temperature of 100® F. for a period of 2 hours, 
as this time and temperature were very convenient for 
conducting a number of experiments side by side. 

It was explainod above why an excess of bleach was 
taken in Series I. and II. From the comparison of colour and 
bleach consumption, it appeared that as far as economy 
went there was little to choose between bleaching for 12 
hours at 66® F. or for 2 hours at 100° F., at any rate under 
the conditions of those experiments. 

We therefore repeated the tests under the seme respective 
conditions, but using the same amount of bleach as in 
Scries 111., viz., 16*05 per cent. 

The results given below were confirmatory of the 

? reviouB trials with a greater amount of bleach piesent. 
’he slightly higher bleach consumption at 100® F. is pro- 
bably expiained by the figures obtained in Series IV. 

The conditions of experiment were exactly the same 
os in Series III., the temperature and time varying. 
Table IIIa. 

• Bleach added 16*06 per cent. 


Time 


Per cent, of 
bleach used 

Colour. 

bleaching. 

Temp. 

on oven dry 
pulp. 1 

2 bre. 

100“ F. 

18*84 

Excellent 

12 hrs. 

65“ F. 

12*65 

Excellent 


Series IV, The influence of residual liquors. 
Table IV. 

Bleach added 15*05 per eeni. 


Per cent o^ 
bleach used 
on oven dry 
pulp* 

Colour.* 4 

13*84 

14*47 

BxoeUeot 

ffotsoflood 

Fnih bleach 
bleach + 
residue 

b2 



286 


BAKEB AND JBNNISON-THE BLEACHING OP CHEMICAL PULP. (lI«oh n, nu. 


In this series the amount of bleach added was made up 
in one instance of part bleach contained in some back 
liquor obtained from a previous trial, and of part fresh 
bleach solution, the total amount being equal to 16*05 
per cent, on the pulp taken. The result of the test being 
compared with the standard obtained with the same 
amount of fresh bleaoh under the same conditions, t.e., 
2 hours at 100® F. 

The bleach in the second experiment in Table IV. was 
made by mixing 0*4519 grm. bleach in the back liquor with 
6*4776 grms. in the fresh bleaoh solution. 

From the above results it is quite evident that some of 
the bleach in this experiment was used up by further 
action on the organic matter present in the back liquor, 
which action is no doubt accelerated by increased tempera- 
ture. 

Vopr possibly the slight increase of bleach consumption 
mentioned in Series III. is accounted for on this ground, 
also taking into consideration the slight decomposition of 
the bleach itself which very likely takes place. 

In order to further study the influence of back liquors, 
we made up solutions of fresh bleaoh, and a solution com- 
posed of part fresh bleach and part bleach contained in 
some mill back liquors. 

The solutions were kept in the dark, contained in 
stoppered glass bottles, and tested periodically, with the 
following results : — 

Taule V. 


Solution containing 


Time standing. 

100 per cent, fresh 
bleach. 

19 pr cent, bleach in 
the back H«]uor. 

81 per cent, fresh 
bleach. 

0 hours 

I/)as per cent. 

Loss per cent. 

48 hours 

Nil 

10-2 

1 week 

^il 

27*0 

2 weeks 

2*8 

47*0 


Fresh solutions made up on similar linos to the above 
were now tested for 2 hours at 100° F. and for 2 hours at 
•66° F. The available chlorine contents of the solutions 
used are given ; — 

Solution 1 contained 0*7346 grms. of available chlorine 
from fresh bleach and 0*0098 grin, ditto from back liquor, 
made up to 300 c.cs. 

Solution 2 contained 0*7346 grm. available chlorine from 
fresh bleach, made up to 300 c.cs. 


Table VI. 


Solution. 

Time. 

Temp. 

Loss per cent. 

1. 

2 hrs. 

65* F. 

1 11*80 

2. 

2 hrs. 

66* F. 

! Nil. 

1. 

2 hra. 

100* F. 

28*13 

2. 

2 hrs. 

100“ F. 

j 0*47 


These figures illustrate very clearly how uneconomical 
it is to use back liquors over again, and confirm some 
similar results publisnod by Temperly (Paper and Pulp, 
January 1901). Since no details are given of the strength 
of the solutions he employed, it is impossible to compare 
them in a satisfactory manner. Our results appear, how- 
over, to confirm his in a general way, 

Series V. The influence of preliminary alkaline and 
imid treatment, and of adding the bleaoh in two portions. 

Seeing that wo were dealing with the question from the 
standpoint of an easy bleaching pulp, we did not think 
it worth while trying the effect ol a preliminary washing 
with water, as a pulp requiring such treatment on the 
large scale could not be classified as an easy bleaching one. 

Afterwards, however, we examined the water extract 
from the unbleached pulp on which the trials had been 
mMle with reference to the amount of bleaoh which the 
faintly ooloused water extract would account for. 

Fifty grms. of the air dry pulp was extracted with 
Utm of cold water. Two separate 500 c. 08 . were 


taken to which was added 60 c.o. of bleaoh solution of a 
known strength. During the time the solutions were 
under observation, one was kept at 100° F. and the other 
at 65° F.; 50 o.c. of bleaoh solution contained 2*3899 
grms. 35 per cent, bleaching powder. 


Table VII. 




1 Loss per cent, on the bleach added. 

Solution. 

1 

Temp. 

2 hrs. i 

1 4 hrs. 

6 hrs. 

1. 

100* F. 

65“ F. 

5*58 

6*58 

6*58 


4*29 

1 4*29 

4*29 


These are the losses caused by the extract contained in 
500 c.c., therefore if the whole extract had been taken the 
losses would have been trebled. 

The figures show that a certain amount of bleach is 
consumed in oxidising organic matters which could be 
extracted by washing with water, but as the economy 
thus effected would in the case of a pulp requiring say 
12 per cent, bleach only amount to 16 per cent, of 12 per 
cent,, 1*8 per cent, bleach on the pulp taken, it is 
hardly worth the time and trouble that would have to 
bo spent on it during the washing process. 

The amount of bleach consum^ by the wash waters 
of the pulp we had under consideration are very closely 
in agreement with the 1*6 per cent, obtained by SindaU 
and Heckford in experiments conducted on somewhat 
similar lines (see Paper Trade Review, October 7, 1904). 

Our results show that the extract is rapidly oxidised, 
after which little action goes on in the way of decomposing 
the remaining bleaoh. 

We thought, however, that it might be worth while 
trying if any economy could be effected by a preliminary 
acid or alkaline treatment. With an easy bleaching pulp 
like the one under consideration the results were dis- 
appointing, for although the colour was much improved 
by the acid treatment in the case of soda pulp and by 
alkali treatment in the case of sulphite pulps, the economy 
effected in the bleach consumption was insignificant. 
The acid treatment consisted in saturating the pulp with 
a solution of hydrochloric acid in amount equal to 1 per 
cent, on the weight of air dry pulp, which was allowed to 
stand 2 hours, the pulp was then washed on the filter 
until the filtrate was free from chlorides, when the pulp 
was ready for bleaching in the usual way. The alkali 
treatment was effected in exactly the same manner, 1 per 
cent, caustic soda being used on the air dry pulp taken. 

In the trial where the bleaoh was added in two jiortions, 
the second lot of bleach was added immediately the first 
was consumed. This latter trial was undertaken because 
it is still the practice in some mills to add the bleach in 
this manner, without first washing out the products 
extracted by the first lot of bleach. The results are 
instructive, and only what one would expect from a con- 
sideration of the earlier trials with back liquor. 


Table VIII. 

Alkali and acid treMment. BUach added, 15*05 per cenL 


Per cent, of 
bleach used 
on oven dry 
pulp. 

Colour. 

Treatment. 

15*34 

Kxcellent 

None. 

12*80 

Excellent 

Alkaline 

12*95 

Brilliant 

Acid 

12*47 

Not so good 

Bleached in two 



portions 


The colour of the bleached pulp that had had a previous 
acid treatment was brilliant in comparison with the 
others, the pulp having had a previous alkaline treatment 
being a good second. In the trial in which the bleaoh was 
added in two portions the colour was poor. In the latter 
case the bloaon was added in two equal portions, the first 
lot being exhausted in 40 mins. 

Series VI. The influence of the oonoentration of the 

ll^e were well aware from numerous experiments that 
this factor is perhaps the most important one in the 
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blaaohing of materi*! in the pulp state. Indeed^ one might 
■ay that it is impossible to ootain the ^hest economy 
without careful attention to Uus most vit^ jpoint. 

Sindall and Heokford ei^hasise this in their remarks 
on the subject, as also do C^ss and Bevan in their text 
book on papermaJdng, but do not give any data bearing 
on the question. 

The former investigators say in an article published in 
the Paper Trade Review, September 16, 1904 : — 

“ This question of the proportion of water in relation to 
the bleach consumption is really an important one. The 
induence of the quantity of water used per owt. pulp in 
the ^ater is not so fully appreciated by papermakers as 
it should be, and a few aefinite trials under carefully 
regulated conditions would soon convince them that the 
operation of bleaching wood pulp is not such a simple 
matter of routine after all. ‘ More water more bleach ’ 
is a common expression, and a common experience, but 
it is a fact that has not been properly studied. We are 
ready to accept the idea that the extra bleach is simply 
consumed by the extra water itself. But the amount used 
is always considerably in excess of that actually required 
to neutralise the water, and we are forced to seek some 
bettor explanation. Probably the active bleach in solution 
attacks tne chlorinated organic compounds formed during 
the process, and the actual bleaching of the pulp is re- 
tarded, so that not only is the consumption of bleach 
greater, but the period occupied is longer.” 

We conducted 3 trials at different concentrations of 
the pulp, the intermediate one being the same concen- 
tration used throughout all the experiments detailed 
above. 


Table IX. 

Temperaturct 100®/. Time, 2 hours. Bleach aMed, 
16’06 per cent. 


Per cent, of 
Bleach uaed 
on oven-dry 
pulp. 

Concentration. 

Colour. 

11-86 1 

1-24 

Very poor 

13-34 

MO 

Excellent 

14-04 

M2 

1 

Brilliant 


The results are not only of interest, but we think of 
value, showing that the idea that the bleach is consumed 
by the water, or that it is used up in attacking chlorinated 
organic compounds is erroneous, as the above trials show 
conclusively that the bulk of the bleach is simply left 
unchanged in the back liquor. 

The old mill maxim “ more water more bleach ’* is thus 
founded on fact. The explanation appears to be, that 
in weak solution the action is not sufficiently energetic 
to cause a reasonable exhaustion of the available chlorine. 
In other words, it is a case of mass action. 

All the above described experiments were conducted on 
an easy bleaching so called soda pulp, which was really 
a sulphate pulp. We found however, that the results 
obtained apj^ed equally well with reference to easy bleach- 
ing sulphite pulps, with the exception, already mentioned, 
tlmt with a preliminary alkaline treatment the colour 
obtained after bleaching was much better than that given 
by a preliminary acid treatment. 

The net result of the work wo have carried out is as 
follows : — 

1. That the use of back liquors is attended with an 
increase in the bleach consumption, and accompanied by 
a lowering of the colour of the resultant bleach^ pulp. 

Its only legitimate use is in the early washing of boiled 
rags, or similar operations, prior to bleaching, when it 
can be thoroughly removed before the bleach is added to 
the clean half-stuff. 

2. That prelimin^ washing either by water, dilute 
acid, or dilute alkali, is not worth while in the case of easy 
bleaching pulps. 

9. That the concentration of the pulp is the most 
important factor to be taken into connderation, and due 
regard to this point is absolutely essential in order to 


obtain the ^hest eoonomv in tee bleaching process as 
carried out in the paper muL 

4. That when bleaching with the aid of heat, a tempera- 
ture of 120® F. should not be exceeded, our results tending 
to show that temperature of 100® F. is all that is necesMry- 
Wherever possible the pulp should be heated before tee 
bleach is added, as if heated when the bleaching is ^ing 
on there must always be excessive local heating of the 
pulp, even if a fairly rapid circulation of the stuff is main- 
tain^, of course detracting from the economy of the 
operation. , 

Duo regard having been paid to the above points, it is 
a matter for consideration whether the operation is best 
carried out at 100® F., or at say the temperature of the 
atmosphere. It is simply a question of cost of equip- 
ment. 

In bleaching at 100® F. it is tolerably certain that it 
will be necessary to circulate the pulp during the greater 
part of the time it is bleaching, whilst practice has shown 
that when bleaching for a considerable length of time in 
the cold, occasional acitation i^ all that is necessary, in 
spite of teaching to tne contrary. Some manufacturers 
have realised this, and it is modern practice to fft bleaching 
potchers with fast and loose pulleys in order to economise 
power. 

All work upon the subject of bleaching pulps leads one 
to the point — Why is there not a standard method of 
bleaching pulp, and standards of colour for reference in 
cases of aisputo ? There can be no question that a 
standard method would meet with general approval 
Various investigators have raised the question, ana it has 
even been discussed by the Wood Pulp Association. As 
8indall and Bacon point out in their work, The Testing 
of Wood Puln,” the real difficulty is not the method of 
performing tne operation, but rather the difficulty of 
fixing suitable standards of reference. They put forward 
in a tentative sort of way the suggestion that the use of 
Lovibond’s Tintometer might meet the case, but it has 
apparently found little support. Whilst the tintometer 
is a useful instrument in the hands of a skilled operator 
for certain purposes in other industries, it is our opinion 
that such a method for measuring the colour of 
bleached wood pulp is extremely unlikely to find favour 
in the pulp and paper industries, not bMause of any in- 
herent defats in the proposed method of judging colour 
value, but simply because the type of man iteo usually 
sells and buys pulp would be the last person to pay any 
attention to such a highly teehnical method of stating 
colour value. 

Looking at the subject from a practical point of view, 
one must arrive at the conclusion that any standard test 
which will find general acceptance must be simple and 
easily understood by the commercial man, on the point 
of reference to colour value. Settle this point, and a 
standard method of procedure in the actual bleaching test 
itself will soon be agreed upon by all interested. 

We therefore suggest that four standards of colour 
should be fixed by suitable representatives of pulp and 
aper manufacturers. These stondards to be matched in 
uu porcelain as follows ; — 

A. Colour obtained by first quality easy bleaching 
sulphite. 

B. Colour obtained by second quality easy bleaching 
suli^ite. 

C. Colour obtained by first qpality easy bleaching 
sulphate. 

D. Colour obtained by second quality easy bleaching 
sulphate. 

Under the conditions of the standard given 
below. Standards to be kept by the Paner Makers 
Association and the Wood Pulp Associations of the various 
countries as official standards. The buyer would then be 
enabl^ to contract for a bleaching pulp with a speoiflo 
clause in his contract to the effect that the pulp mentioned 
would give under the conditions of the standard test a 
colour of A., B., C. or D. with a stated percentage con- 
sumption of bleaching powder. In a case of dispute, the 
arbitrators woidd then have available a recognised standard 
of bl^hing quality, ^and would not be compelled to fall 
back upon what is cbnuneroially known as tee “ brand,** 
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wh&tem that may happen to mean in any partioolar 
oase. 

Each paper maker and pulp seller would be able to 
provide himself with similar standards to the official ones, 
and once knowing the i>eroentage of bleach powder re- 
quired to produce a colour represented by any one of the 
mur stewards could, by a glance at his colour standards, 
readily form an estimate of the value of any pulp as far 
as its bleaching qualities were concerned. 

Following is the method employed in making the actual 
bleach test itself : — 

Suggested standard bleaching test : — 

Minimum quantity to be taken, 10 grms. 

10 grms. — 10 iw cent, air dry pulp. 

lOOc.c. of water containing bleaching powder (35 percent 
chlorine) equivalent to 12 per cent of bleaching jwwder 
on the ymlp taken. 

Temperature — 100° F. Time of bleaching — 2 hours. 

Wo hav<^ used this test for some years, and find it can be 
suitably carried out by tearing the pulp into ahre(^ by 
hand, throwing into a litre ot water, agitating with a 
powerful egg beater made of brass, and fitted with teeth, 
until a uniform pulp is obtained. Throw the resultant 
pulp into a porcelain filter and exhaust with the water 

S ump, finally squeezing by hand, leaving the pulp approx. 
0 per cent. dry. Place in a suitable vessel which is 
standing in a water bath, and is at the temperature of the 
bath, /.c., 100^" F. Take 100 c.c. of water at 105“ F., 
add the requisite number of c.c. of bleach solution to 
give the required percentage, and pour on to the pulp. 
Stir well, and bleach for two hours at 100“ F., stirring 
ocojsionally with the thermometer. 

Wo find that with filtered mill solution at 4J“ Tw. 
yiproximately 30 c.c. of bleach solution will be required. 
This is checked at the time of the experiment. 

After the time has expired throw the bleached pulp 
upon the porcelain funnel, exhaust with the pump, wash, 
make the filtrate and washings to 2 litres and titrate an 
aliquot portion. Caloulato the bleach consumed ns 
percentage on the 10 per cent, air dry pulp taken. 

We tise a calcium chloride bath, fitted with a steam 
coil, and are able to make a dozen tests side by side, but 
any arrangement that will provide a constant temperature 
of the water bath will answer quite as well. 

Make suitable shetits of the pulp for reference, and it is 
important to note that these siiotud be air dried. 

By bleaching at 100® F. one is able to make a large 
number of tests in a short time, and with suitable apparatus 
to moke a large proportion side by side. 


Dhcussion. 

Mr. R. W. SiNDALL said that the paper-maker found 
that the consumption of ble.ach varied from say 8 per 
cent, up to 25 per cent, of the weight of pulp used. It was 
therefore impfjrtant to him to have some method by 
which the minimum of bleach required to produce a given 
colour should be readily estimated. Discordant results 
were often duo to causes such os the method of extracting 
the bk^iching powder and antiquated methods of treating 
the pulp. I^om his own experience he had found it 
necessary to correlate the actual consumption of the 
bleach with the colour produced, in order to find the lowest 
consumption of bleach at which the maximum colour 
was reached. He used the tintometer as standard of 
colour because it i|as the handiest instrument. He 
quite agreed that in the hands of an untrained man 
deploraWe mistakes and disputes might occur, but in 
the hands of a trained observer the tintometer could bo 
used for the purpose. By its aid, an independent observer 
had been able to ])laoe in the correct order a series of 
pulp bleached at 100® F. and at the ordinary temperature, 
with amounts of bleaching powder varying from 2 to 20 
per cent. 

Dr. E. K. Rxdxal said that in the standardisation of 
bleach pulp the actual acidity or alkalinity, as the case 
might of the bleach used, should be stated, because 
the bleaching power was considerably raised in presenoe 
of free aoid. 

Mr Gbant Hoo8bb said that tlm suggested test struck 
Idsi as leaving the essential stm to be dedded. 


He took it that at the end Hiey had still to decide w^t 
degree of colour remained in the pulp. It seemed^ to him 
to be very much better to follow the line which Blr. 
Sindall hod suggested, namely, to rely directly on ^e 
tintometer. In the use of that instrument for deciding 
the colour of such a substance as flour, he had found no 
difficulty, and Mr. Sindall’s experience seemed to have 
been equally satisfactory. The authors had suggested 
that the use of the tintometer by the practical man was 
a difficulty, but there were many trained persons incapable 
of deciding finer shades of colour. Would the amount 
of bleach used invariably indicate the degree of whiteness, 
and if not, was it not better and more direct to rely on the 
tintometer in the first instance ? 

Mr. Baker, in reply, said that the alkalinity of the 
bleach solution used should not be overlooked in fii^g 
the details of the standard test. The effect of free lime 
was to retard the opration. He believed that Cross and 
Bovan had dealt with that subject very thoroughly in a 

S iiper called “Some Considerations of the Chemistry of 
ypochlorite Bleaching.” With regard to the question 
of colour, the difficulty was not one of fine differenop, 
but of very marked differences. They had found in 
practice that under the conditions of the standard test 
all pulps sold as bleaching puliis fell within the range of 
the yiroposed standards. The trials exhibited, which 
represented a large number of pul])B, had been roughly 
classified into four classes, which might form a basis for 
fixing four colour standards. There was a wide difference 
between the highest and the lowest colour. As regards 
the colour measurement, he was afraid if they put before 
the business head of a concern a series of tintometer 
readings, it would not bo very convincing, but if they 
could put before him some definite colour values 
representing the colour obtained by slated percentages 
of bleach consumption, ho would readily make up his mind. 
It was certainly their intention to state the percentage 
of bleaching powder as well as the colour. 


A TABLE OP SPECIFIC GRAVITIES OF SPIRITS 
CORRESPONDING TO INDICATIONS OF GLASS 
HYDROMETERS FOR USE WITH BEDFORD’S 
CORRECTED SIKES’ TABLES. 


BY JITENDRA NATH BAK9HIT AND SAOHINDRA NATH 
8INHA, M.A. 

Bedford, in his ” Corrected Sikes’s Tables ” for asoer- 
toining the strength of spirits with glass hydrometers 
(see this J., 1913, 1172), repoducei the spoifie gravity 
table (see page 130) from Sikes’ original tables, whion 
was meant for use with brass hydrometers. But be 
has not mode it quite distinct in his book how far the 
results obtainod are affected (1) by the use of tables 
meant for brass instruments, with those of glass, and (2) 
by the application of what was meant to be true strengths 
on the basis ot Ure’s experimental determinations of 
spirit strengths relative to those of Otto Hehner’s, 
wWoh formed the basis of the corrected Sikes* tables 
for glass hydrometers. 

A table for this purpe^se is readily prepared in the follow- 
ing way. Taking any indication, 86*2®, the correspond- 
ing spirit strength found from ^dford’s table at 60® P. is 
41'50 ])er cent, proof spirit. By Hehner’s table (Analyst, 
vol. 5.) the specific gravity for a spirit containing 41*6 per 
cent, proof spirit is 0-9724. Hence 86*2® indioation by 
gloss hydrometer represents 0*9724 speoifio cavity, 
whereas that from Table I. of Bedford is 0-9726. The 
table thus constructed gives the specific gravities of spirits 
at 60® F. eompiued with water at 60® F. for an indication 
at 60° F., and the reverse. 

Again, if a speoifio ^vity determined at another 
temperature by glass p^^nometor, which is, in fact, an 
apparent gravity, is referred to this table, an i^parent in- 
dication is also obtained. Next by the use of Bedford’s 
oorreot^ table for the above app^nt indioation true 
spirit strength may be obtained. Thtu the error due to 
tne different temperature in pyknometrioal dotenuinations 
may be oonvenienHy eliminate 
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rubber goods has a definite standard of quality. He can 
make rwable determinations of the strength of different 
samples of rubber and upon them base his valuation. On 
the other hand, little or no reliable information is avail- 
able as to what these qualities depend upon or with 
what they are dir<*ctly associated. Cons^uently the 
planter is still at a loss to know why his rubber is inferior 
in strength to the native Fine Hard Para and what means 
he may adopt to improve it. At the present prices* of 
Fine Hard Para and plantation rubber, 3s. 2d. and 3d. 
respectively, the superiority of the former, considering its 
15 to 20 per cent, impurity, is equivalent to an increased 
value in the caoutchouc of 75 per cent, as compared with 
the plantation product. 

Though some authorities do not admit the existence of 
any superiority in Brazilian rubber, nevertheless many 
theories have been put forward to account for it. Numerous 
empirical methods of preparing rubber have been devised, 
more or less in imitation oi the Amazonian smoking 
method, but none except direct imitations of this method 
have b^n proved equal to it, and these, unfortunately, 
are not adaptable to plantation conditions. Samples of 
rubber have been prepared at the Botanical Gardens, 
Singapore, by the smoking method of coagulation, and 
after vulcanisation gave physical tests equ^ to those of 
Fine Hard Para.t Many o8tate.s also claim to have 
produced superior sanqiles of rubber, but, as Eaton has 
already pointed out, these results are not the outcome 
of scientific experiment, but of fortunate methods adopted, 
by careful managers and factory superintendents. In 
1907 Beadle and Stevens conduct^ experiments to show 
that plantation rubber was superior to Fine Hard Para 
and ootained results accordingly. Results so undoubtedly 
exceptional arc of little value unless fidly interpreted in 
relation to the methods of coagulation employed and 
the subsequent treatment of the rubber. 

Now the Amazonian smoking method consists essen- 
tially in coagulating successive films of latex on a stick 
rotating in a jet of smoke produced In' the slow com- 
bustion of certain palm nuts. The innnonces to which 
the latex is subjected in such a process are increase of 
temperature, action of smoke, action of volatile organic 
aoi£, evaporation of water and consequent concentration 
of serum. 

The use of acetic acid as a coagulant, now generally 
adopted by most estates in the East, was suggested by ito 
occurrence in the distillation products of wood ana in 
Brazilian rubber, and the practice of smoking sheet 
rubber in drying sheds is believed to improve the quality 
of plantation rubber on the supposition that Brazilian 
ruboer owes its superior strength to the action of smoke 
and other distillation products of wood. 

The effect of temperature on coagulation and the 
quality of the rubber has not been worked out. Henri 
observed that the “ Brownian movement ” of the globules 
of caoutchouc increases with rise of temperature and the 
caoutchouc becomes less viscous. The writer found that 
coagulation takes place more readily as the temperature is 
increased up to 70^* or 80° C., but that at higher tem- 
peratures it is more difficult to obtain. This result is in 
agreement with Whitby’s suggestion as to the existence 
of a coagulating enzyme in latex. 

The evaporation of water and the consequent increase 
in concentration of the serum as a factor influencing 
coagulation, appear to have been entirely neglected by 
previous workers — a negligence which is all the more 
surprising when we consider the recent process in the 
study of colloidal proteins and their behaviour in salt 
solutions of various concentrations. This attitude towards 
such an obviously important factor is no doubt duo to 
the prevailing ideas concerning the part played by the 
protein in the coagulation of the latex and the q^uality of 
the final product. The manufacturer’s appreciation of 
the obvious merits of a clean rubber has encouraged the 
planter to produce rubber which is almost chemically 
pure caoutchouc, on the supposition that Quality was 
dependent on purity. The inferior physical pre^rties 
of synthetic rubber and of caoutchouc praparedf from 
raw rubber do not support such a supposition. Besides, 

* India Eubber Journal. Nov. 15, 1913. 

t L. Wray in Bolletln of Straits SettHments, Vol. X. 


Look and Bamber have shown that the breaking strain! 
of a number of samples of plantation rubber vary inversely 
as the percentages of caoutchouc contained in the samples ; 
while Beadle and Stevens, working on the insoluble 
nitrogenous constituents left after solution of the caou^ 
chouc hydrocarbon in benzene, have shown that their 
removal from a sample of rubber results in a deterioration 
of the sample. The nitrogenous constituent would thus 
appear to exorcise a greater influence on the quality of 
rubber than is generally supposed. 

Biffen and Weber both hold the view that the protein# 
pW an important part in coagulation, forming a clot 
wmch entangles the caoutchouc globules, and that varia- 
tions in coagulation are dependent on the qualities of the 
particular albuminoids present in the latex. hYank also 
supported this view by his experiments on the latex of 
ffevea and Kickxia. On the other hand, De Jong and 
Tromp de Haas obtained coagulation of the latex <rf 
Castiuoa elaslica after removal of the proteins by means of 
alcohol. 8j)ence obtained similar results with Kickxia^ and 
Crossley obtained coagulation of Hevea latex after con- 
siderable dilution with water. Gardner removed the 
protein from the latices of Hevea, Castilha, and Micranda 
by dialysis after digestion with papain, and obtained 
coagulation in each case. Henri, as a result of micro- 
scopic examination, concluded that protein was not 
essential to coagulation, but he, along with Weber, drew 
a distinction between coagulation and coalescence or 
mere fusion of the caoutchouc globules. Zimmormann 
observes that coagulation can take place in the absence of 
protein, but believes that the protein in the latex tends 
to promote coagulation. 

The writer examined the behaviour of Hevea latex 
microscopically and found that a^lutination and coales- 
cence of the caoutchouc globules is possible without any 
change taking place in the condition of the protein solution, 
and that small clots of caoutchouc are formed in this 
way. This process he considers to be quite independent 
of true or complete coagulation, in which the caoutchouc 
globules are embedded in a matrix of coagulated protein. 
Fusion ot the globules and protein with formation of a 
homogeneous structure takes place when pressure is 
applied. 

Considering these foots, it seemed to the writer that a 
study of the colloidal properties of latex under different 
conditions might afford interesting information likely 
to lead to a better understanding of the process of coagula- 
tion end to a clearer conception of strength in rubber. 
A considerable amount of work on the coagulation of 
Hevea latex by acids and salts has already been done 
by various workers, notably Parkin, Crwsley, j^ton, 
Whitby, and others, but with little consistency in the 
results ; while apparently no one, except |)erhap8 Whitby, 
has attempted a quantitative comparison of the effects of 
different concentrations of the same and of different 
reagents. 

Accordingly, with this object in view, the writer carried 
out the following experiments on the coagulation of fresh 
Hevea latex in solutions of varying concentration of acid 
and salt. The experiments were conducted by methods 
similar to those of Wood in his work on the strength of 
wheat gluten. 
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Id the abaeaoe of faoilitiei for dialyiiog the Ute^ the 
following mode of procedure was found most suitable. 
A number of huge test-tubes wore each marked at 60 o.o. 
and numbered from 1 to 60. Standard solutions of Mid 
and salt were run in from a burette in sufficient quantities 
to mi^e the remiired strengths, as shown in the above 
table. One hail o.o. of clean fresh latex was then added 
to each tube, and the liquid thoroughly stirred to effect 
Complete diffusion of the latex throughout. The tubes 
were placed in racks and allowed to stand for 24 hours to 
ensure equilibrium between the colloid and its solution. 
A comparative examination of the tubes was then made. 
The numbers of all the tubes in which coagulation was 
just short of completeness wore indicated in the table as 
shown above. The points thus obtained were plotted on 
squared paper with concentrations of acids as abscisssB 
and concentrations of salt as ordinates. Such a graph 
shows the coagulating effect of varying concentrations of 
salt as measured against the disintegrating effect of 
varying concentrations of acid. The method of working 
and the appearance of the latex in varying concentrations 
of sodium chloride and hydrochloric acid is shown in 
Plate I. The curves obtained for various acids and salts 
are given in Plates II., III. and IV 



Vlat* I. 

At concentrations of acid and salt corresponding to 
any point within the curve coagulation does not take 
place and the solution remains permanently milky, though 
a thin skin or ooagulum, due to the creaming of the 
larger^ caoutchouc globules, may form at tho surface. 
Examination of the opaque serum after several days 
shows the presence of caoutchouc globules in a state of 
Brownian movement. 

At concentrations of acid and salt corresponding to 
any point outside the curve coagulation is complete, and 
no ^ caoutchouc globules are to bo found in the serum 
which is quite clear. Proceeding from any point of 
concentration inside the curve in a vertical direction, as 
the oon^ntratlon of the salt increases, the degree of 
coagulation increases, becoming complete on reading a 
point outside the curve and increasing in intensity the 
further we get from it. 


The differenoe in intensity of the coagulation between 
points remote frxtm the curve and points adjacent to it 
was distinctly perceptible in all experiments. The 
o^ula fonuM by high concentration of salt at pointa 
distant from tho curve were tougher and stron^r in 
texture, while those formed at low concentration of salt 
were soft and spongy. Thus one could easily arrange 
a number of samples of ooagula according to their position, 
with respect to the curve. On rolling the samples, 
however, these differences were much less obvious. 







The water-absorbing capacity of the protein in the 
different samples was determined os follows. The clots 
from a vertical scries of tubes were first washed thoroughly 
in running water, and dried between sheets of blotting 
paper and in the open for 24 hours. They were then 
weighed and afterwards dried to a oonstant weight in 
a steam oven. The results were as follows : — 
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Xo« of tarter on heating rubber to 100® C. 


Sample. 

Initial 

weight. 

Dry 

weight. 

Biffei- 

enoe. 

Percent- 
age loss. 

Ck)noenU 

Salt. 

ation of 

Add. 

1 

8-55 

aao 

0*30 

10-9 

N 

N/50 

2 

8-10 

2*76 

0*34 

10-9 

N/2 

N/50 

3 

817 

2*00 

0*27 

8-6 

N/6 

N/60 

4 

2-70 

2-54 

0-16 

6-9 

N/10 

N/50 

5 

2-06 

1-92 

0-13 

0-8 

~ 

2N 


thus showing that the water- absorbing cajmcity of the 
coagulum varies inversely as the concentration of salt 
in the scrum. 

Examination of the curves shows that the inhibiting 
effect of acids on coagulation increases with increase of 
concentration of acid uo to a certain maximum. Beyond 
that, in the case of hyarochloric and sulphuric acids, the 
inhibiting effect begins to diminish with increasing con- 
centration of the acid, until at a concentration of N f'l 
coagulation takes place without the addition of salt. 
With acetic, lactic, and phosphoric acids, further increase 
in concentration has no effect, and these acids are unable 
to produce coagulation at any concentration in the absence 
of salt. Small differences in the concentration of the 
organic acids have very little influence on the deOToe of 
coagulation produced by salts. Particularly is this the case 
with acetic acid in the presence of sodium sulphate or 
bisulphite. This accounts for the fact that acetic acid as 
used on plantations allows considerable variation in the 
strength required for coagulation. 

Sulphuric acid in the presence of sodium salts behaves 
similarly but in a less degree. At concentrations of 
sodium salts above JV/26 coagulation is produced at all 
concentrations of acid. Eaton, using undiluted latex, 
found that coagulation was produced at all concentrations 
of sulphuric acid. It follows, therefore, that the con- 
centration of salts in latex corresponds to at least AT /26 
sodium sulphate. (Comparison of the coagulating effect 
of various salts shows that the valency of the radicles 
does not appear to exert much influence. Considering the 
curves for sodium salts, the sulphate is more powerful 
than the phosphates or chloride, and comparing the effects 
of the basic radicles, arranged in order of effectiveness 
they form a scries thus : Na, K, NH,, Al, Mg. Them* 
results do not agree with those of Wood, who found that 
with wheat gluten the coagulating effect of salts was 
related to the valency of the kations. They agree, how- 
ever, with Hofmeister's series, and probably represent 
the comparative water-drawing capacities of the salts. 

Chick and Martin, experimenting with egg albumen, 
found that the })recipitation of protein was analogous to 
the salting out of alcohol. The nrst effect of concentrated 
salt is to withdraw water from the protein aggregates. 
When precipitation is about to take place, the anion 
or kation of the electrolyte present can complete the 
process by neutralising Ihe charges of the particles. 
Thus in studying the total effect of the ooncei tration of 
salt on coagulation, the influence of the ions of the electro- 
lytes must be regarded as subsidiary to the dehydrating 
effect of the salt as a whole. It would appear that 
coagulation of latex is analogous to the saltiM-out of 
proteins like casein and egg-albumen. Cn this sup- 
position, the addition of salts like sodium and magnesium 
sulphate to latex causes a separation into two phases, 
one protein-rich and the other protein-poor, whatever the 
charge upon the protein af^egates, if enough salt be 
added. Such phase-separation would be fa^tated if 
the particles wore positively charged, that is, in solutions 
more acid than the isocJwtric point. With negatively 
charged particles in an alkaline solution, the charge cannot 
be neutralised b^ the more potent SC)/, which, if adsorbed, 
would still further increase the negative chazge. Thus 
the addition of the proper quantity of acid to latex, 
normally alkaline, gives the partioles a positive charge, 
and enables the sidts in the latex to effect ooagnlation. 


The system on separating into two phases attains 
equilibrium, and any alteration in the amount of any one 
of their three components is followed by a change both 
in their composition and volume, IIiub increase in 
concentration of salt or of protein is followed by a corre- 
sponding increase in the protein-rich phase (precipitate). 
This influence of the quantity of protein on coagulation 
is scon in the curves for HCl and CaCl^, showing that 
latex diluted until it contains half the quantity of protein 
requires more salt to effect coagulation. Eaton also gives 
analytical results in support of this theory os follows : — 


Sample. 

Vol. of 
latex. 

Vol, of 
water 
added. 

Vol. of ^ 
icetic acid, 
1 per cent. 

Composition of 
Coagulum. 

Protein,! Ash 
per cent.lper cent. 

1 


r.r. 

c.c. 

c.r. 



1 

IfH) 

200 

10 

2*2 

0-13 

2 

100 

100 

10 

2-4 

0-10 

3 

100 

50 

10 

2*5 

(m 

4 

100 

— 

10 

2-6 

0-12 


The influence of the increase in the concentration of 
salt on the physical properties of the coagulum has already 
been shown. It also affects the composition, but to a less 
dogrcH\ Increase in the salt component is divided pro- 
portionally between the two phases, so that most of it 
remains in the watery phase and only a small quantity 
enters into the protein-rich phase, which loses a certain 
quantity of its water. Chick and Martin found this to 
be the case with egg-albumen and in the above anal 3 rsis 
of rubber there is very little difference, if any, in the salt 
content of the coagulum formed at different concentra- 
tions of the latex. In Eaton’s analysis this increase was 
HO small as to be imperceptible. His results show little 
or no difforonoe in the salt content on diluting the latex. 

The foregoing results support the theory of Biffen- 
Wel)er and others that the protein constituents play a 
most important part in coagulation and detormme to 
a oonsidorable degree the physical properties of the 
resulting rubber coagulum. 

Accowing to the analysis of Soc^ligmann, Kevea latex 
from Brazil contains 65 per cent, of water and 9 per cent, 
of mineral salts, chiefly sodium and calcium, in comoination 
with complex organic acids. It follows therefore that in 
the Amazonian smoking method, coagulation of the latex 
takes place at a ooncontration of salt higher than 18 per 
cent. It seems very probable that the high concentration 
of salt and protein in this process is a factor d,otetmining 
the superior qualities of Brazilian rubber, and that the 
dilution of latex on Eastern plantations by the direct 
addition of Water and aoid solution is largelv responsible 
for the inferiority of plantation rubber. If this be the 
case, then those substances (the protein and ash), hitherto 
regarded as Undesirable impurities in the rubber, arc just 
the factors upon which the quality of the product depends. 

This theory would account for the variability which 
exists among plantation rubbers even from the same estate. 
Tapping exjterimonts in several countries have shown 
that the yield and composition of the latex vary con- 
siderably with respect to the percentages of caoutchouc, 
protein and ash, according to the length of tapping, age 
of trees and rainfall. This variation in composition, in 
addition to thect directly due to artificial dilution of the 
latex in the factory, wul result in considerable variation 
in the quality of tho rubber produced from day to day. 
The standaidisation of plantation rubber therefore 
involves testing the daily output of the factories, since, if 
the method of preparation were standardised, the natural 
.variation in the composition of latex itself would cause 
daily variation in the quantity of rubber produced. If, 
then, dilution of the latex lowers the quality of the rubber, 
it should be possible to improve it by increasing the 
oonoentration of salts or protein in the latex. The writer 
has prepared samples of rubber by coagulation in the 
presence of varying concentrations of salt, but before 
expressing an opinion on the value of this method, manu- 
facturers’ tests of these samples are being obtained. As 
snob tests, however, require a considerable time, the 
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TeBiiUi 80 fw obtained were considered sufficiently sugges- 
tive to warrant publication by themselvee. The results 
of these vulcanising tests will be published as soon as 
available. 

Spence, as a result of miorosoopic examination of Para 
rubW, attributes the superior qualities of Fine Hard Para 
to the presence of tough protein fibres. He does not 
account for the diiforences in the degree of toughness of 
the fibres of different rubbers, nor does he attempt to 
correlate the existence of such fibrous material running 
through the caoutchouc with the physical properties of 
rubber. The writer has not been able to detect the 
presence of fibres in raw rubber. Observation of the 
process of coagulation under the miorosoopo showed that 
the caoutchouc globules are embedded in the protein 
rather than vice versa, and that on pressing the coagulum 
beneath the coverslip coalescence of the caoutchouc and 
protein takes place with formation of what appears to be 
a solid .solution of the two constituents. 

part played by caoutchouc globules during coagu- 
lation also requires consideration. Since they exist in the 
latex in a state of Brownian movement which is consider- 
ably affected by changes in concentration of salt arid 
acid, it is very probable that their physical properties in 
the final product arc also affected by these changes. 
Schidrowitz has shown that the viscosities of rubber 
solutions in benzene vary according to the Quality of the 
rubber. In preparing such solutions, the clear fiejuid is 
decanted off from the insoluble nitrogenous constituent. 
It follows therefore that the properties of the protein in 
the rubber have no influence on the viscosity determination 
and that the condition of the caoutchouc itself varies 
according to the method of preparatif.n of the sample. 
Further, if the quality of a sample of rubber is dependent 
on the profierties both of the caoutchouc and of the 
protein, and these pro;|)erties may vary in differont 
•directions at the same time, it is [Kissible that a given 
sample of rubber may be inferior in general physical 
properties to another sample after vulcanisation, but 
superior to it in the viscosity test. This is found to be the 
case in actual practice, and as a result much doubt has 
been thrown on the value of viscosity tests. 

The problem that remains to bo solved, therefore, is 
what conditions determine the physical properties of the 
caoutchouc in rubber. The writer leaves turthcr discussion 
of this question until the above-mentioned vulcanisation 
tests are available. 

Before concluding I wish to express my indebtedness to 
Mr. Sharpl(», A.ll.C.Sc., of the Mycological Department, 
Fed. Malay States, who conduojted experiments in con- 
junction with those on the effect of varying salt con- 
centrations on the growth of organisms causing the 
•spotting of plantation rubber, results of which will appear 
elsewhere; also to Mr. Lambourne, F.R.H.S., Super- 
intendent of Government Plantations, for assistance in 
many other ways. 

Summary. 

It is shown that the physical properties of the coagula 
of Hevm latex depend on the concentration of acid and 
salts in the serum at the time of coagulation, and it is 
suggested that these have an important bearing on the 
•difference in quality between rubber produced by different 
methods, notably Fine Hard Para and plantation rubber. 

Suggestions are made for improving the plantation 
methods of coagulation and the difficulties of standardisa- 
tion are shown. 
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POWER AND HEAT COSTS IN CHEMICAL WORKS. 

BY T. BOLAND WOLLASTON, M.I.M.B. 

At the Annual Dinner of the Manchester Section, a 
sneaker expressed the view that the future of British 
onemical industries was assured if the horse power could 
bo obtained at a cost of SOs. per annum. This sugg^ted 
to the author that it might he of value to set form the 
true position in regard to power costs in chemical works. 

There is hardly an industry in the country in which 
chemistry is not associated with engineering m the pro- 
duction of saleable commodities, therefore one must 
perforce deal with the above subject on broad and general 
lines. In chemical works economy “ pow«r ” and “ heat ** 
costs seem to be inseparable, but to vary in relation to 
one another in a marked degree. For example, in two 
different works, of each 100 tons of coal consumed, one 
will require 20 tons for motive power and 80 tons for 
heating, whilst the other will nave these conditions 
reversed. The substitution of more economical engines 
for power pm^sos in the two works will have very 
different significance. This may perhaps be best illus- 
trated by a recent case in my own experience. A firm 
consulted me upon a proposal to pull out several small 
and wasteful steam opines and to substitute two gas 
engines with suction gas plants. They had sood bouer 
plant, but in bad condition and inefficiently worked. 
Though the engines were wasteful, the bulk of the steam 
generated seemed to bo ntilisod for heating and boiling, 
and the boiler efficiency seemed to be low. 

Simple teste confirmed these suspicions. The boiler 
efficiency was only about 60 per cent, and only 20 per cent, 
of the steam generated went for motive power. Upon 
the basis of burning 100 tons of coal 20 tons of this 
would go for power. The installation of the plant 
would reduce this amount say to 6 tons, or the whole 
consumption to 85 tons. The alternative suggested was 
to spend half the money the gas plants would have cost 
on boiler house improvements so as to bring its efficiency 
up to 70 per cent. Thus without any alteration within the 
works the 100 tons of coal would be reduced to about 
72 tons. The first proposal, taking capital charges into 
account, showed 15 per cent, on its outlay involved, the 
second 50 per cent, on its outlay, obviously the better 
proposition from every point of view. 

Ijie chemist is by his training eminently qualified to 
analyse such oases. He generally knows more of the 
theory of combustion and evaporation than the engineer, < 
but often fails apparenHy to turn his knowledge to prac- 
tice account. He may for example install an automatic 
carbon dioxide recorder, spend modi time in keeping it in 


294 


WOLLA8TON-POWBB AND HEAT COSTS IN CHEMICAL WORKS. 1914; 


order, and treaaore tJie records like bank notes, and all 
the time be letting bis well*bumt gases go to the chimney 
at 700** temperature while he feeds his boilers with cold 
water. 

I have seen some of the very best endearing in chemical 
works, and some of the very worst. To particularise : — 

Boilern, with brickwork settings tumbling to nieces, 
once perhaps well covered but with the covering flaking 
off, grate surface too large or too small for normal output, 
and induced or forced draught apparatus absorbing an 
unknown but abnormal amount of tne steam generate 

Steam and hot-water pim% in long and straggling ranges 
improperly proportioned, and with lagging, if any, in 
condition worse than useless. 

Small steam engines and steam pum ^. — In the late Sir 
Frederick BramweH’s Presidential Address to the Institu- 
tion of Civil Engineers (Vol. 80 trans.), Jan., 1886, will 
be found the following passage : — “ You would be 
astonished to hoar that, in an investigation instituted 
last year by the Corporation of Birmingham, when con- 
sidering whether they should approve of a proposal to 
lay down power distributing mains throughout their 
Streets, it was found, on indicating some six non-con- 
donsing Steam Engines taken indiscriminately from 
among users of power and ranging from 5 up to 

30 N.H.P., that the consumption in one instance was so 
high as 27-6 lbs., while it never fell below 9-6 lbs. and 
the average of the whole was as much as 18*1 lbs.” (these 
figures represent coal per indicated horse power). 

One sees such engines to-day in chemical, bleach, and 
steel works ; 10 lb. of coal j>er 1 H.P. means £18 per horse 
power per year for fuel alone when coal is 12 b. per ton. 
The generation of steam in nearly every chemical works 
rejiresents a substantial portion of the works costs. 
Manufacturers will haggle with the coal merchant over 
3d. per ton when making contracts but, having burnt the 
coal, can often only account for a small fraction of its 
potential heat. 

The following is a simple method of carrying out con- 
tinuous testa, already adopted by many, and valuable 
out of all proportion to their cost. They involve no new 
principles nor ideas but are, on the contrary, the ordinary 
Doiler efficiency tests in simplified form. Tbe only costly 
apparatus required is some form of water meter, which 
should be considered an essential part of every steam 
plant equipment. Procedure is fully indicated by the 
teat sheet shown, which can be conveniently duplicated 
in book form. 


constant as to be permanently adopted. For example, 
steam at 100 lb. pressure from feed at 60 requires U67 
B.T.U. per lb. Tnus if in one week 20 tons of coal be 
burned under the boilers, the coal having 12,000 B.T.U. 
value per lb., and if 30,000 gallons of water be evaporated 
the efficiency will be : — 

300,000x1167x100 
64*6 per cent. 

20 x 2240x12,000 

This is not very good. First-class boiler plants have 
shoun on test upwards of 80 per cent, efficiency, but 
one cannot expect to maintain this, and an average of 
70 per cent, would be considered satisfactory. 

Only columns 2, 3, 7, and 11 of the test sheet are utilised 
in this efficiency calculation, and so long as it leads to a 
reasonably goo^ figure the other columns may be ignored. 
If and when a falling-off occurs it is obvious that the 
remaining columns offer excellent circumstantial evidence 
to locate the cause, for example careless stoking, dirty 
boilers or flues, faulty brickwork settings or the like. 

Let me add two notes here. Be sure you are justified 
in crediting the boilers with dry steam and not mist. 
Scum, grease, or liigh alkalinity of the boiler water or 
hard firing with spasmodic steam withdrawals may load 
to priming and to crediting the fuel with latent heat not 
actually transmitted. Also, so far as is possible, ascertain 
the amount of steam used in any forced draught arrange- 
ment that may be used. Some of these auxiliaries swallow 
a substantial amount of steam which is hard to gauge. 

I'ho points which constitute good practice in conducting 
steam irom boilers to point of utilisation are well under- 
sto<xl but too often ignored. Briefly they are: (1) I^et 
the pipes take the shortest and most direct course possible. 
(2) Keep down the sizes so as to avoid condensing surface 
so far as is consistent with low friction and maintenance 
of pressure. (3) Lag the pipes well with good non-con- 
ducting composition and maintain the lagging in good, 
dry, and proofed condition. The watchful manager will 
have his hot pipes examined and the lagging repaii^, and 
tarred or paint^ at frequent intervals. (4) Fit draining 
arrangements to steam pipes wherever water can accu- 
mulate. 

I lean strongly to the belief that the ordinary boiler 
furnace does not provide a satisfactory means of burning 
coal to advantage and I am hoping for a general expression 
of opinion from those present upon the subject. Tne same 
ohemical reactions are supposed to take place whether 


BOILEE TEST SHEET. 

Test made at Date Test made by 

Type of Boiler Boiler No Maker's Name Size of Boiler. 



Gauge 

Press. 

Temperature of 

Chim- 

Coal delivered. 

British 

Moisture 
Loss per 
10 Ib.of 
Coal. 

1 Ash. 

1 

Unron- 

Water 



Time. 

in lb. 
per 
sq. in. 

L 

Feed 

Water. 

Chim- 

ney. 

ney 

Drnught. 

Inches. 

1 

Tons.i Cwt. 

Qr* 

1 1 

Thermal 

VniU. 

Cwt. 

Qr. 

Lb. 

snmed 
Coal in 
Ash. 

Meter 

Reading. 

% COe 
in Gases. 

Remarks 

1 

1 ^ 

1 ^ 

1 * ' 

1 ^ 

1 ( 

I ^ 

1 

1 

7 

8 


0 


10 I 

11 

12 

13 


C!olumns 1, 2, 3, 4, 6, 11, may be filled in three times 
a day, to obtain fair avoragea, and are not beyond the 
abilities of a youth. Chimney temperatures and draught 
are advantageously read from thermometer and manometer 
attached permanently at the chimney base. Coal weights 
may be conveniently obtained from the check office. Ash 
should be weighed by the fireman and the moisture in 
coal tested at intf^vals by placing 10 lb. on a sack in a 
warm place over the boiler and re-weighing aBcr four or 
six hours. Flue gases may be tested for carbon dioxide 
in the works laboratory, say, twice a week from a con- 
tinuously working aspirator extemporised from old 
bottles or carboys. B.T.U- in coal may bo obtained by 
occasional laboratory tests. 

The important fi^e required is boiler efficiency. 
Aamming a normal and reasonably constant boiler 
preMore the B.T.U. per lb. of steam will be so nearly 


coal is burnt in a bed 9 inches deep on a boiler grate or 6 feet 
deep in a gas producer. The volatile constituents are dis- 
tilled off by the heat and are consumed mixed with secondary 
air admitted above the grate. The incandescent and 
coked fuel is penetrated by the air from below the j^ate, 
the oxygen of which is converted first to carbon dioxide 
then in a higher zone to monoxide, and this is or should 
be burned also with secondary air. With the gas pro- 
ducer the gas is generated and burnt under conditions 
closely approximating theoretical accuraov. In the 
boiler furnace even in the best practice a very large amount 
of excess air is used which vitiates the results, while the 
maintenance of the correct conditions for combustion in a 
thin bod over an area of say 20 square feet is a matter 
of impossibility even with the most perfect mechanical 
stoking devices. In the boiler furnace, however, the 
radiant heat of combustion is usefully employed while 
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m the p rodnoer it b mnermie dinipeted. Nameroai 
Attempts have been made to adapt the principle of the 
bdler firi^, with greater or lest Buooees. 
wrfffc T of this oity» 18 just now experimenting, 

inth 1 beheve considerable success, with a producer tw 
of furnace attachable to boilers of the Lancashire iSd 
other t™, m which the air for combustion is highly 
pre-hea^ through the agency of the radiant-h^ of 
combustion. 

Hithe^ the firing of boUen by prodnoer gu has only 
proposition when by.prodnoto 
wuld be extrwtod from the gas previous to its combustion, 

efficiency of the apparatus is necessarily low, while the 
oi^naiy iwovery pr<^ucer requires a large amount of 
^am to be associated with the air blast, and this is only 
generated at considerable expense. Professor Bono 
has, however, demonstrated that very high gas efficiencies 
hS ^rm boilom specially dcsignef for gas firing. 

System is 

nslr only one by which such offioionoies will be 
^ In the near future weshall probably have recovery 

u the steam th^ 

n^ for blast from the heat m their outgoing gas. Then 

sS^oiaThnl'^" recovery gas producer in conjunction wHh 
social boders will enable the plant as a whole to work 
fiLy offioioncy as the normal hand 

the resultant by-products, sulphate of 
will be a handsome set-off against fuel 
a wnfif ®®'^®'^" oases even exceed them and show 

til? ^^® of by-products from fuel used 

wU bwome common practice in chemical works of any 
Kla ohemioal works in Lancashire and the 

Mands alrei^y work on these lines, and the few figur^ 
fidentiar**”*^*^*' indicating some actual results are con- 

producer recovery plant about 70 lb. of 
^ obtained per ton of coal gasifi^ 

wmr weiib^^trr* »^out t^ 

about I^ncashire slacks average 

ss nr„j vpcvtri,.'r„2i: 

nf provides a much more satisfactory means 

of transmitting heat through a straggling works thrn 
??^® Probably less costly and there are 
no losses corresponding with steam condensation, while 
nr temperature drying, and e™t! 

wfioh mlv nnnvonienco and an aU round economy, 
which may be «et. down, from genoial einerienco u 
eqi^ to 30 per cent, over the direct burning oFcosl under 
auch apparatus. Where steam is esseS for 

•». Iwtter to generate it by gw flrC 

glTeSrini advantagrously carried to isoUtId 

oo.^.lSnrin^„ra t 

mission by shafting, ropes, belts and the like is oftmi 

HMtS'tlil” * scattered nature. 

Se S rooommenS 

vuv JUBses are small and oonvemenoes verv mwif wi>sa» 
o^p publie supply i. .viUlable ^ 
just when and as required and is paid for as used saving 
S? in a^ J^P**** «»»““*. But as a^e it^ 
^^genraS *“i,*’“* * private central pUnt 

ina^r^^**T.f comparison the foUowing is an approxi- 
^e morere";:^* ®«‘ S' 

(foi“i^rf^7h.*^n‘^‘“'.^’r“ “odern steam engine 
) “ ®o“j“»«tion with m^m 

pifni ^ “***“ 0* •dgl'est olsss with modern boUer 

(o) Qas engine with “ bitnminons ” gas idant. 

(d) Diesel oil -nginf, 


Type. 

B.T.U. 
per B.H.P. 
hour. 

Fuel cost 

P«r B.H.P. 
hour. 

Capital cost 
P*rB.H.P. 

(d) Diesel enifine 

-19,000 1 

21,000 
16,000 
9.000 

penny. 

•102 

•112 

' *08 
•18 

£7 

£6 

£8 

£8 


and gM pS 

^ O? 12, im B.T.U. value at 12s. per ton. 

f at los. per ton. 

anaIvsS of “? P'P®’’ *° S*™ “** for fuU 

analysis of the oomparative merits of different power 

Mhomes, but, pnmarily to outline how these oomparS^ 
secondly to illustrate shortly 
stand to-day I close with a few examples. In^h OMe 
a works is awumed requiring 2,000 brake horse-power 
working fuU load day and night-say, 7000 hows^ 
annum. I also assume the foUowing -1- ^ 

Eleotrioity obtainable at Jd. per unit. 

vaCam. jl^rt^' ®-T'U- 

Wesel oil of 18.W B.T.U. value at 70s. per ton. 
Ammonium sulphate worth £12 Ids. per ton. 

Xar worth £1 per ton. 

moisture, 9000 B.T.U. 



2.— A Steam Turbine Plant of high economy 

tie M«“iaSt.P'“‘ 

Capital Costs. 

20W H.P. of Hteam Turbines at £4 sannn 

gKK) H.P. of Bteam Boilers at SSs. ’ ! iwo 

Buildings, foundations and chimney 

» ^ filiisoo 

itunmng CoHs. 

10,720 tons of coal at 128 fAMo 

Oil and stores, say 

UU»ur, 14 men at £70 I ! SS 

Maintenance at 2 per cent. . . otJ, 

Interest and Depreciation at 10 per' cent.’ ! ! ! .’ 1880 

Cost per H.P. hour .,aa 

Cost per H.P. year £4 iS 

Equivalent cost per unit at switchboard ” Sig ^nny 

3.-^team Turbine as in Example 2. Ordinary 
Ifancashuje boilers fired by Beoovery Producer Qas witn 
normal allowance for Producer Steam. 

Capital Costs. 


, Boiler plant in proportion ... 4 aS2 

20W jfp. of stiamTurbinei tiu Sffi 

Buildings, foundations and chimney 4 gg 7 


Running Cosis, *86,987 

Dr. To 20,000 tons of ooal at 12s cionno 

.. 800 tons of add at 80s. i::::: i:;;; 

„ Oil and stores 

„ Bap and packing sulphate .!!!!!!!!’! * * * 270 

„ labour of 27 men at £70 Igoo 

., Maintepnoe at 2 per cent i • 700 

,, Interest and depredation at 10 per cent. 8000 

of sulphate at £12 lOi. Od. £10,000 
,, 800 tons of tar at £1 g(X) 

10,800 

Net running cost per annum £9080 

Ctost per H.P. hour .iss 

Cost per H.P. year 

BqulvaleutcHistperunltatiwItcbbaard ^ 
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Example 4. — Plant as in Example 3^ except that high 
dut^ gas fired boilers would be installed and poduoers 
designed to generate their own steam assuming tmse to be 
practicable. 

Capital Costs* 


^ 2000 H.P. of Steam Turbines at £4 £8000 

Bonecourt or like boilers, say 4000 

40 tons Special Gas Recovery Plant, say 10,800 

Foutdations, buildings and chimney 3420 

£26,220 

Running Coats. 

Dr. To 12,000 tons of coal at 12 h £7200 

480 tons of acid at 30 h 720 

,, Oil and stores 750 

,, Hags and Packing sulphate 160 

LHlxjur, 22 men at £70 1540 

Maintenance at 2 per cent 524 

,, Interest and Bepreciaiiun at 10 per cent, 2622 

£13,510 

C'f. By 480 tons of sulphate at £12 lOs, Od. £0,(MK) 

,, 480 tons of tar at 2Us 480 

6480 

Net riinnitig cost per annum £7036 

Cost per H.l*. hour *120 penny 

(■ost per H.P. year £3 lOs. 2d. 

Equivalent cost ]»er unit switchboard *179 penny 


Example 5. — 2000 H.P. of Recovery Gas Plant with 
Gas Engines of 2000 B.H.P. 

Capital Coats. 


2000 H.P. of Gas Engines at £6 £12,000 

27 ton gas recovery plant at £300 8100 

Foundations and buildings 3000 

£23,100 

Running Coals. 

Dr. To 8600 tons of coal at 128 £6160 

,, 848 tons of acid at 30s 622 

,, Oil and stores 516 

,, Bap and imcklug sulphate 116 


,, Maintenance ut 2 per cont 462 

,, Interest and Depreciation 10 per cent. .. 2310 

£10,486 

Cf. By 348 tons of sulphate at £12 10s. Od, £4850 
,, 348 tons of tar at 20s. 348 

4698 

Net running cost per annum £5788 

Cost per H.P. hour *099 penny 

Cost iMsr H.P. year £2 17s. lid. 

Equivalent cost per unit at switchboard *148 penny 


Example 6. — 2000 H.P. of Diesel Oil Engines. 
Capital Costs. 


2000 H.P. of Diesel Engines and Auxiliaries.. £16,000 
Buildings and Foundations 2400 

£18,400 

Running Costs. 

To 8125 tons of fuel oil at 708 £10,987 • 

,, Oil and stores, say 600 

,, Labour, 12 men at £70 840 

Maintenance at 2 per cent 400 

Interest and depreciation at 10 per cent. 1840 

£14,617 

Ctost per B.H.P. hour *261 penny 

Cost per B.H.P. year £7 os. 2a. 

Equivalent wst per unit at switchboard . . . *374 penny 


Example 7. — Peat Gas Recovery Plant, Mond System 
with 2000 H.P. of Gas Engines. 

Capital Costs. 

2000 H.P, Ptat Recovery Plant £24,000 

2000 H.P. of Gas Engines at £6 12,000 

Foundations and buildings and auxiliaries 6000 


Running Costs. 

Dr. To 88,000 tons of peat at Ss £8250 

2140 tons of add at SOs 8530 

,, Oil aid stores, say 700 

,, Bags and packing sulphate 713 

,, liabour, 27 men at £70 1890 

,, Maintenance at 2 per cent 840 

,, Interest and Depreciation, 10 per cent. . . 4200 

£^,123 

Cr. By 2140 tons of sulphate at £12 lOs. Od. £26,750 

„ 2140 tons of tar at 20s 2140 

28,890 

Credit Balance £8767 

Cost per H.P. hour nil 

Cost per H.P. year nil 

Euuivalent cost per unit nil 

With a clear pruflt of 21 iier cent, on capital outlay. 

In regard to those examples, ideal conditions are assumed, 
namely a 100 per cent, load factor with no allowances for 
standby or breakdown. If working on day load only» 
or with variable and intermittent load, the power costs 
will obviously be less satisfactory and will, incidentally, 
show a better case for purchased current. 

The examples aro worked out for power load only. 
If heating processes are large in proportion to motivo 
power required it is obviously greatly in favour of any 
of the gas recovery schemes. 

The capital costs given are in some cases based upon 
actual costs and quotations, but in other cases are only 
roughly approximated, and should not bo accepte<l too 
literally. 

Much difference of opinion exists as to allowance to be 
made for interest, depreciation, and maintenance. The 
rates chosen appear to meet with general acceptance, 
though personally I would prefer them taken at a more 
liberal figure. 

The main object has been to provide a general scheme 
for comiMirativo analysis, and if those interested will 
take the trouble to substitute their own figures for my 
assumptions where necessary they will find these examples 
useful for comparative purposes. 

I )I8CIT8810N. 

Mr. E. G. Hillek said that broadly sjieaking most 
people would agree with the estimates given by the 
author. The question of power production, he pre- 
sumed, w as not one of the most important things ohomiste 
hod to consider. He gathered from the Census of Pro- 
duction figures that the total jwwcr in chemical trades 
was 215, OW H.P., the total power of the United Kingdom 
being about ten millions. The gross output of the works 
included in those trades was £76,000,600, and 215,000 H.P. 
at £4 per H.P. per year for fuel represented £860,000, 
that was about 11 per cent, on the gross output, whilst 
in other trades in the country it was about 2 to 3 per cent., 
so. as one would naturally expect, in ohemioal works the 
power required was on a lower scale than it was in textile 
works, ironworks, etc. The figures given as to the pro- 
duction of steam from a steam boiler, viz., 20 tons evapor- 
ating 30,000 gallons (6-7 lb. of water per lb. of coal) 
was about the average result. 

Mr. J. H. Lesteb did not quite understand the sug- 
gestion to use the recovery gas producer along with the 
burnt gases for steam production. If it was proposed 
to utilise heat from the producer which generally went in 
radiant heat and to use the burnt gases in addition to 
that, ho was not quite sure that the author had taken into 
consideration the amount of water which had been already 
converted into steam and the enormous amount of loss 
thereby occasioned. A very large amount of water had 
to be evaporated to keep the producer going ; that had to be 
condensed again, and the whole of it was lost so far as heat 
was concerned. The cost of oil for the Diesel enginb was 
put at 70s., but he believed that it was oonsidei^ly more 
and had been quoted as high as OOs. 

Mr. Mills referred to the difficulty of working a fire 
properly by either hand firing or mechanioal firing, having 
tes^ many fires under various conditions he had come 
to the conciUBion that, as in many metalltirgioid u^uiiries^ 
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thie best method wm to turn the lael into gas and then 
burn it. It had been tried before without 8uooe«» but 
with a furnace— really a gas producer— put on a double- 
flued Lancashire boiler, 30 by 8, a number of tests had 
showed a saving of from 18 to ^ per cent, as compared 
with other boilers, or the same boito, burning the same 
fuel. The difficulties, both chemical and mechanical, 
had been considerable, but he thought they had been 
overcome. 

Dr. J. Gbossmann said ho had always contended that 
the production of 7lb. of steam to 11b. of coal was an 
exceuent result which was seldom obtained in actual work, 
though fancy results might be produced in special tests. 
l4oducor gas, if it could be made cheanly enough, was an 
ideal fuel for boilers. The recovery of by-products from 
coal and similar fuel would have to bo oonfine<l to very 
large works for some time at any rate ; he did not think 
in smaller works the recovery processes had shown any 
advantage. The smaller the actual quantity of by-pro- 
ducts obtained, the greater was the working oxiiense. 
He could not agree with the author’s absolute condemna- 
tion of non-condensing engines. In chemical works a 
great deal of heat was required, and the waste steam 
from non-condensing engines should not bo lost. In nearly 
every works there were a groat many drying operations 
to bo carried out, and the waste steam could be utilised 
for that ptirpose. Where it was possible to have one 
central engine that was the best form of using power, 
but in many chemical works, especially old ones, it was 
not feasible. Mr. Wollaston had also mentioned the 
desirability of preventing steam lossea by condensation 
by oovorirg the pipes. He (Dr. Grossmannl had frequently 
suggested that a slight superheating of the steam, where 
it nad to be carried for some diaUnco, would bo very 
advantageous. 

Mr. R. H. Clayton remarked that the author stated 
that of 100 tons of coal only 20 went for power, which , 
showed pretty well the condition chemical works were in ; | 
that although the small pumps and engines were very 
inefficient, yet, as the main volume of steam was used for 
boiling purposes, the loss through small inefficient pumps 
was not so great as it would be if all the steam were taken 
for power purposes. 

It was rather difficult in chemical works to utilise the 
knowledge one got from the CO^ recorder. If the men 
wore dealt with too harshly in the matter of (X), analyses, 
it would be found that though a few pounds of coal might 
be saved, it was lost in other ways. The principal trounle 
they had hod in connection with the CO, recorder was in 
the small pipe conducting the cases to the instrument. 
The ordinary filter supplied with it was so large that it 
rapidly condensed moisture and clogged the apparatus. 
Wnen the recorder was not working properly it was 
probably due to some condensation water in the tube 
which caused it to register low. The question of the 
lagging of pi|>es was a very groat problem in connection 
with chemical works. The action of the steam upon 
them was so very ^at, and they were put down and pulled 
up so often, that it was best to use very cheap material 
rather than high class, and that perhaps led to loss of 
heat. He thought the price of oil for the Diesel engine 
WM excessive, and with regard t,o dried peat 9000 B.T.U., 
with 4 per cent, moisture, seemed very high to him. 
There was bound to lie 10 or 15 per cent, of water in peat 
although it was dried. Was the figure of Sa. the price on 
the peat field or delivered at the works ? 

Mr. J. £. CuaxSTOPUBB was surprised to see that the 
fuel cost per B.H.P. for steam turbines was put down as 
being greater than the cost for steam engines, which was 
soarroly his ox erienoe. He also enquired as to the 
applicability of producer gas for the Diesel engine. 

Mr. F. H. Tkblxski said it was unite common to find the 
CO, recorder an hour and a half behind the chimney. 
With regard to the weighing of cinders, the combustible 
left in them would vary from 5 to 20 per cent, with different 
firemen, but a company had brought out a patent firebar 
and guaranteed that the oombui^ble matter in oinden 
would not exceed 2'5 per oent. In his opinion, the use of 
draught recorders in ohemioal works should reoeive more 
attention than it had done in the past. It was quite 
a omall matter to place one practically on the bofier front, 


behind the breeches, or in the side fines, and another at th,o 
chimney base; they would be found very effective. 
Comparing t3rpe8 of boilers, ho observed that the Babcock 
boiler certaimy steamed quickly, bnt there was no mat 
reserve of steam. The Lanoashiro boiler was par erceSenee 
where a reserve of steam had to be relied upon. Qne 
matter which he should like to see taken up strongly 'by 
chemical manufacturers in the North of £ngland--4t was 
already done in the South, whore coal was a more important 
item— was the buying of coal on a calorific and ash basis. 
Colliery owners would sometimes send coal which varied 
between 17 and 18 per cent, in ash, which meant a tre- 
mendous difference when the cleaning out of fires had 
to be taken into account. Nothing was said in the paper 
about the internal condition of boi£^, which, to the steam 
user, was a most important point, especially when thn 
life of the boiler had to be taken into consideration. 

Mr. H. J. Bailby said it was a matter of national 
importance that the coal resources of the kingdom should 
be used with the greatest ooonomy. There were hundreds 
of works where chemists were, employed who were oapable 
of testing coals, and if they took up the problem they 
wtiuld make their position more favourable. Where 
the^ro was a high ash in coal there was almost invariably a 
high carbon content in the clinker. Ho had soon clinkers 
containing 25 per oent. of combustible matter when th? 
ash had run anything from 18 to 20 per oent. High ash 
meant oxoessivo clinker, which considerably reduced the- 
efiicioncy of the ooal. 

Br. G. J. Fowlbb was surprised at the figures given in the 
table dealing with the results from using peat. Ho asked 
to what extent the peat was dried and wnother it under- 
went any preliminary process before being distilled. 
In a discussion on the subject some years ago, the general 
conclusion seemed to bo that owing to the chemical 
composition of the peat the high expectations enter- 
tained of it were doomed to disappointment. Therefore 
he should like to k^ow whether the figures were for peat, 
in the ordinary air-dried state, and whether they wer& 
applicable to praotioaUy any description of peat. If laoh 
figures were obtainable on a large scale there were, no 
doubt, great possibilities in chemical development in that, 
direction. 

Mr. Baton thought the firare of 12 b. for ooal was very 
high.* Coal had l^n avaimble for ohemioal industries 
at somewhere nearer 2s., and there were thousands of tons 
lost every day in the Lancashire area without any attempt 
being made to got value out of it. Taking the country 
through the national loss must be from 20 to 30 millions. 
Ho thought Societies like theirs could make suggestions 
to those in power to the effect that taxes could be materially 
reduced by the application of scientific methods to the 
country’s resources. 

Mr. Bbamuall, dealing with the question of loss in 
transmission, said that during the last year he had installed 
electric power in one case where they were transmitting 
steam about 500 yards, with the result that it was costiiur 
one-third of what it cost before, and in 18 months it haa 
paid the whole cost of the plant. With regard to the use 
of peat he* noticed that by burning the gas with the peat, 
a profit of about 21 per cent, was made, but if the gas was 
thrown away and tnc peat was burnt, the profit would 
be between 40 and 50 per cent.— assuming all the author’s 
figures wore correct — ^because instead of allowing a 
capital expenditure of £47,000, only about £28,000 would 
be needed. If those results could be guaranteed it was 
a very tempting proposition and money could easily be 
found to put down works for the purpose of simply destroy- 
ing the peat and making the sulphate of ammonia. An 
enormous amount of dirty and inferior ooal was wasted, 
and if it oould be applied in the same way as the peat, 
the results would be very benefioiaL 

Would it be very costly to fix a gas-firing apparatus 
on an ordinary Lancashire boiler, because that bm been 
the one thing against any sort of by-product treatment 7 
If the gas was a waste mt>duot, a large part of the profit 
was blown away, but if it oould be used economically with 
the ordinary Lancashire boiler, one of the main difficulties 
was got over. 

Mr. Hosbason said that as electrioal power was likely 
to take the place of other motive powers he would like- 
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to Mk the author the arerage ooat of that power aa oom* 
pared with those he had deut with in the paper. 

As renrds ms-fired boilers, he had made a test on 
a big soide, and he thought the chief trouble would be the 
difficulty of producing a gas free from dust. That was one 
of the great drawbacks in gas engines, and would probably 
be a great drawback in connection with the gas-fired 
boiler. 

Mr. E. Abdebn considered that coal contracts shou'd 
be based on actual composition. Very few works labora- 
tories had the necessary instruments to determine the 
calorific value of coal, and he asked how far the estimates 
of the thermal value as determined from certain equations, 
based on the ash value and the volatiles, etc., were in 
aji^eemont, or how far they varied, from estimates deter- 
mined by total combustion of the coal. 

Mr. Tkblbski replied that the difficulty could easily be 
overcome by following the example of the wool manu- 
facturers in Bradford, and establishing a “ Coal Con- 
ditioning House ” where tests could be made. Ho noticed, 
too, that Boiler Insurance Companies were willing to 
carry out coal analyses for their clients. 

Mr. J. Baodilky suggested it might bo profitable to 
burn peat for ammonia alone, and stated that on one 
of the islands off the coast of Sweden a largo works had 
been started for that purpose. 

Mr. Mopfatt asked what the author considered was the 
smallest size of plant on which it would pay to install 
a recovery process. There was a good profit from the 
2,000 H.P. plant running continuously, but would it 
pay to install it with, say, 100 H.P. He thought |d. a 
unit with 100 per cent, load factor was a very high figure 
for the cost of electricity ; any power company would 
quote one- third of a penny with 100 per cent, load factor, 
and 2,000 H.P. 

Mr. L. E. V LIBS asked if the acid dsed for the recovery 
of ammonia would be the ordinary B.O.V. of commerce ; 
if it was so, the price to-day was 428. and not SOs. 

Mr. Julius HObnbb said that an enormous amount of 
heat was wasted continuously, especially in the smaller 
bleachworks, dyoworka, and printworks, and in no part 
of the works was it more apparent than in the different 
drying operations. Whilst drying in large chemical 
works was effected on more or less scientific principles, 
in the typw of works mentioned it was carried on without 
consideration of losj of heat. 

Mr Wollaston, replying to the discussion, said that one 
of the main objects of the paper was to try to induce 
chemical manufacturers and others not to think of 
efficiency in pounds evaporated per lb. of coal, but to 
think of it on the basis of efficiency in B.T.U.’s. Nowadays 
coal was bought at the lowest price without regard to the 
difference in value of coals. It was most misleading 
to say that 6 or 7 lb. was evaporated per lb. of coal. That 
meant nothing unless it was oonsideied on the basis of 
the heat purchased in the coal, and the heat actually 
obtained in the steam got from that coal. Reference 
had been made to the use of high pressure engines and 
utilising the exhaust from those engines for heating 
purposes. He believed very exocJlent results were bejng 
obtained by that method in bleachworks, dyeworks, 
and paper works, but he had always looked with some 
suspicion upon that method, for this reason, that a certain 
amount of power and heat were wanted, each of which 
varied from time to time, and it was rather difficult to 
regulate the one to the other. It had idways seemed to 
him preferable to generate power separately as economically 
as possible, and to ^nerate the steam independently 
in separate boilers at low pressure. He offered that as a 
suggestion only, for he had not studied the question 
closely. 

He was sorry he could not give any further details of peat 
plants. A firm with which ho had been associated had 
three installations. At one in Italy, where peat was 
used, eleotrioity was generated over a very large area 
and he believed it was produced for nothing, in fact he 
belisted there was a credit balance. The peat which 


he had taken as the basis for his estimates was not being 
utilised at present, but there was a scheme on foot for 
doing so. It could be gasified in air-dried condition 
with a moisture content up to ffO per cent., but it was 
preferred to get it about 40, which, he understood, was 
comparatively easy. 

He bad based hhi figures for the comparative economies 
of steam turbines and steam engines on two sets of quota- 
tions he had received, one for a turbine, and one for a 
uniflow steam engine, and they showed about the rates of 
guaranteed economy he had given. Ho had hoard it stated 
that with a turbine designed by Mr. Ferranti they were 
running on 61b. of steam per H.P. That was incon- 
ceivable to him: ho had never heard of such a result 
previously. On the other hand ho had been told of 
steam engines with very high superheat getting below 
9 lb. of steam. 

As to the application of gas to Lancashire and water 
tube boilers, ho aid not think the results wore very different, 
but better results could be obtained by the application of 
r^ucer gas to water-tube boilers than to Lancashire 
oilers becauses a very large amount of gas could be burnt 
through a Lancashire boiler, but there was not heating 
surface enough to take it up. Broadly speaking, ho 
tlid not think it was a good proposition to burn producer 
gns in cither of those types oi boiler. They were not built 
for that, and if producer gas was to be largely used in 
boilers in the future they would be especially built to take 
that gas and utilise it to the best advantage. 

As to the smallest size plant that could be used for a 
recovery process, that depended on many points. There 
was no reason why the ordinary yield of sulphate of 
ammonia should not bo obtained from 100 H.P. gas plant, 
only the capital cost would bo so high in proportion 
to the output that it would take away the profit. Working 
say 10 hours a day, it had been provoi that it was not 
worth while putting down a recovery plant to work with 
gas engines under 2,000 H.P., but if they oould get up to 
100 per cent, load factor, 24 hours a day, and worung 
continuously, it could bo done on a great deal loss. 

He could not follow Mr. Bramhall’s argument as to 
throwing the gas away, and getting a higher return. 
It must be taken into account that 2,000 H.P. for 7,000 
houra per annum was being produced for nothing, with a 
profit of 21 per cent. The Directors of the Power Qas 
Corporation along with other people, had purchased 
a projierty in Natal, and floated a company to gasify 
outcrop coal. Exports hod asserted that the coal oould 
bo fed to the producer at Is. lid. a ton. It contained 
about 2*2 per cent, of nitrogen, and according to the 
estimates there would be a handsome profit. The gas 
was burnt to waste because it was valueless at present, 
but they hoped soon it would bo possible to utilise it 
profitably. If cool or {K>at rich in nitrogen could be 
obtained at a low price there was no doubt it was highly 
lucrative to put it through a producer and recover the 
by-products. In the case he had mentioned, it was 
proposed that the producer should be put down right 
by the side of the peat field, and the price of fis. a ton 
was the price for delivery at the producer. 


New York Section. 


Meeting held on Friday, January 23fd, 1914. 

PRESENTATION OP THE PERKIN MEDAL TO 
MR. JOHN WESLEY HYATT. 


In the condensed report of the proceedings of the 
above meeting (see this Journal, March loth, 1914, 
pp. 226—229), that portion of Prof. Chandler’s speech 
which dealt with the priority of Mr. Hyatt’s invention 
of celluloid, was omitted. 
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notes on naphthalene in COAI. gas. 
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Te$t» during August, 1913. 


* 

Naphthalene, gra. per 100 c.t. 

Make of gan 

Temp, at condenaera. 

Temp, of 

Vacuum at 

Date. 

Inlet of wasl’er. 

LQborutor.v. 

per ton of coal. 

Inlet. 

Outlet. 

atmosphere. 

exhauster. 

1— 4 

16-6 

4*9 

9,838 

1*23 

66 

65 

12*6 

1.3- 1.5 

1.5*4 

5*6 

10,164 

12.5 

65 

62 

14 

l.'i— 18 

1H.5 

r>*.5 

10,133 

123 

6.5 

64 

14 

18-19 

18*4 

10*4 

10.446 

109 

65 

63 

16 

19—20 

15*0 

7*3 

10.490 

124 

65 

60 

17 

20 21 

11*1 

8*0 

1 10.420 

128 

66 

04 

i(<*r» 

2 1 — 22 

— 

10*4 

10,696 

119 

63 

1 63 ) 

16*5 

22—25 

11-2 

4*6 

10,48.3 

11.3 

63 

1 59 

15*7 

25-20 

11-8 

4*5 

1 10,6?i7 

106 

(11 

(12 1 

10 

2«— 27 J 

— 1 

6*3 

1 10,194 

j 123 

65 

1 64 

I 

10*2 

Averaao | 

15-2 

6*7 ' 

10.352 

1 li) 

(14 

1 

1 

14 '2 


KoTR— 30 giiUons of oil wcrp lulflod to washer on Ist and 0th, r>0 nallons on the 13th, -10 aallona on the 18th, 20 Rallonaof oil and Bome 

naphtha on the luuming of the 22n(l. 


Areragft reifuUs of Tests. 



j Naphthalene grs. per 100 c.ft. 


Temp, nt 

coiifleuserH. j 


! 


1 


Make of pas 



Temp, of 

Vacuum at 

Date. 

! 

jliilct of waHlior. 

j Labiinitory. 

iper ton of coal. 

Inlet. 

j Outlet, j 

atmosphere. 

exhauster. 

July 

19*7 

6*7 

1 10,498 1 

109 

r" 0. ! 

(12 

1 10*7 

August 

15*2 1 

1 

6*7 

' 10,352 1 

, 1 

1 119 

1 

, ()4 

02 

1 14*2 

1 

Average 

17*45 1 

6*7 

j 10,425 

114 

04 

1 

1 12*4 


The method the authors used for estimating the amount 
of naphthalene in coal gas is as follows ; — The gas was 
passea at the rate of about 0'7 cub. ft. per hour through 
a saturated solution of citric acid and then through a ten- 
bulbed absorption tube containing 2 0 grams of n*- 
orystallisod picric acid and about 100 c.c. of water and 
iinaliy through an experimental meter. The expr^rlments 
were allowed to run overnight. The naphthalene piorate 
and picric acid in the absorption tuln? wore washed into 
a 260 c.c. flask and heated t.o 40° 0. on a water bath 
till all the picric acid had dissolved. After cooling the 
naphthalene picrate was filtered off and the amount of 
unused picric acid determined by titration with N jli) 
sodium hydroxide in 60 c.c. See (-oloman and Smith 
(this Journal, 1900, 19 , 128), Dickenson Gair (this J„ 190.5, 
24 , 1279), Jorissen and Rutter (this J., 1909, 28 , 1179), 
and Schlumberger (this J., 1913, 32 , 76). 


Amount of naphthalene required to saturate a gas. 


Temperature. 

Grains per 100 cubic feet. 

‘T. 

I. 

II. 

0 

0*0 

2*0 

5 

9*8 

3*2 

, 10 

14*1 

6-7 

15 

19-0 

10*9 

20 

24*6 

16*5 

25 

30-9 

24-7 


T. Aoeordinp to Allen (thlR .T., 1900, If, 209). 

II. Aecordlup to Schlumberger. 

If the figures given by Schlumberger are correct then 
the coal gas entering the naphthalene washer must have 
boon Buperaaturatod with naphthalene on several occasions ; 
if, on tW other hand, the figures obtained by Allen are 
accurate then the gas entering the washer has never 
been saturated. 

On no oooasion has the gas leaving the works been 
saturated with naphthalene. It was observed that on 
disconnecting the tube from the inlet of the naphthalene 
washer to the abaot^ion apparatus some on^tals of 
naphthalene had formed, it appears probable that 
figures are not quite aooniate. 


The greatest amount of naphthalene found in the gas 
j entering the washer was 2i-7 grains J-kt 1(K) cubi® feet, 

I on July 1.5 — 16, and the lowest amount, 11*2 grains per 
! 100 cubic feet, on August 22 ■ 2.5. The figures obtained 
; for the naphthalene at the inlet of the M^asher during July 
I wore greater than those for August. The averages for 
those months were respectively 19-7 and 15*2 grains per 
100 cubic feet. 

i The amount of naphthahme in the gas depends upon 
, many factors and it is almost impossible to find any 
' relations lH;tweon the figures given in the tables. The 
1 amount of naphthalene dep^mds first of all on the coal 
' used in the retorts. Sonu' coals ospi'cially the coking 
; coals, seem to yield a gas rich in naphthalene.' As naphtha 
, lone is a pyrogonotic substance the. amount of it present 
I in the gas will depend upon the temperature at which the 
, coal is carbonized and also upon the time during which 
the gas remains in contact with the Imt coke and walls 
of the retorts. The amount of free space in the retort 
has also a marked influence on the amount of naphthalene 
formed. 

The rate at which the gas is cooled in the condensers 
seeros to effect the naphthalene content of the ^as. It is 
to be noted that during July the average cooling of the 
gas during its passage through the condensers was 44*9° F. 
j and in August 65°, and during these months the amounts 
of naphthalene were 19*7 and 15*2 rospeotively. On 
July 7—8 the cooling amounted to 65° and the amount of 
! naphthalene fell to 13*9 grains per 100 cubic feet. From 
; the 9th to 22nd July the ooohng at the condensers was 
not so efficient and there is an accompanying rise in the 
amount of naphthalene. 

The dependence upon the rate of cooling is not general 
as is seen in the figures. However, the figures obtained 
seem to indicate that it would Iw well to let the gases 
enter the condensers as hot a.s ixissiblo and cool them there 
, as effectively as possible. i 

An attempt has been made to correlate the amount of 
I naphthalene in the gas with the vacuum at the exhauster. 
1 By keeping the exlmust low it was thought that perhaps 
I less naphthalene would evaporate into the gas; on the 
I other hand a strong exhaust would draw the gases away 
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Trom the retort more rapidly and so lessen the time during 
vhioh the gas is in oont^t with the hot coke and the walls 
*of the retorts. 

One of the coals in use was considered to bo the cause 
•of some of the naphthalene trouble. Experiments were 
^rried out in the coal testing plant with this coal with 
the following results. 

The charge of coal consisted of 2 lb. of cool and the 
time of heating was one hour. 


C60' C. 1 J040^ (!. ! 

B 327 c. leet J 1 ,0S3 c, feet 
12*25 cwt. 12*25 cat. 


In none of the above cases wjis there any indication of 
naphthalene on passing the gas through a solution con- 
taining picric acid in suspension. In these exp<‘rimonts 
the gas was not long in contact witli the hot coke and 
the cooling was very efficient. Idnn' was used in the 
purifying box. No tar was present in the gas on arrival 
•at the hold(^r. This is striking evidence of the elusive 
•character of naphthalene, as naphthalene was generally 
troublesome when this coal was in use in tin? works. 

The figures given in the tables indicate that there is 
some relation between the amount of naphthalene in the 
gas leaving the works and the daily temiKirature provided 
iMJOOunt is taken of the efficiency of the washer for any 
particular day. 

Oil has to bo added to the washer eveiy few days. The 
results of the cx|K*riinent8 show that the day after the 
'Oil has been added to the washer there is a decrease in 
the amount of naphthalene jkt 100 cubic feet. Thus on 
July 14- 15 the amount of naphthalene leaving the works 
was 11*9 grains per 100 cubic feet ; on the 15th oil was 
added to the wasW and on the 15th -- 10th the amount of 
naphthalene fell to 5*7. Similar results are to bo observed 
on July 24th and 25th. 

During the pt^riod of the tests in August the amount of 
gas passed thrfiugh the washer was 2.1,172,000 cubic 
■feet. The amount of oil added in the same jH'riod was 
170 gallons. The average weight of naphthalene extracted 
'by the oil was 8*5 grains per 100 cubic feet. This gives 
a, total quantity of naphthahmo extract/cd of 1,909,620 
'grains, or 11, .580 grains per gallon of oil used. Expt'riments 


Temp, of retort .... 

Vol. of gasper ton 

Vrt. of coke per ton .. 


C. 

8,133 c. feet 
12*5 cvrt. 


« 

showed that the oil was capable of dissolving 14,000 grains 
per gaUon. This extraction works out at an cfHoionoy 
of 82*7 per cent. 

It was meant to carry out experiments on the effect of 
bock pressure or varying seal in the washer on the efficiency 
of the extraction, but this could not be undertaken 
although it is hoped to oaiTj' out tests at a future date. 
The naphthalene content of the gas has, as usual uith the 
^vent of colder weather, fallen to a very low Oguro and 
in any case tests would not have been exactly comparable 
with those done previously. 


FIRST REPORT OF THE ( OMMITTKE ON THE 
NOMENCLATURE OF ALLOYS. 

S<‘e und*u-(1ass X. of the Journal and Patent Literature, 
page 3 1 8. * 


Obituary. 

C'HRISTOPHKR CLARK HUIVHINSON. 

The death oceurrod on March 7th from heart failure 
of Mr. (5. C. Hutchinson, K.C., one of the founders of 
this Society. 

Born in 1854, the second son of Mr. William Hutchin- 
son of Burnside, Westmorland, he was educated at the 
Royal (College of Science, Dublin, and soon afterwards 
became an engineer in partnership with the late Mr. 
S. H. Johnson. Ho served as an abstractor for the 
Society’s Journal from 1885 to 1891, on tho Publication 
(’ommittce from 1891 to 1899, and on the Council from 
1891 to 1895. He was calleJ to tho bar at tho Middle 
Temple in 1890 and took silk in 1910. His experience 
os an (ngineer was of great service to him at the 
Parliamentary Bar, where he soon obtained a largo 
practie<‘. He drafted the Charter of Incorporation and 
By-laws of this Society. 


Journal and Patent Literature. 


Patbnt Si ECirioATioNS may be obtained by post by remitting of follows 
English.— Sd. each, to the (Comptroller of the Patent Office, W. Temple Franks, Ksq., Soullwmpton Buildlsgi, Chancery Lane, 
London, W.C, 

Unitf4 iSlafei.— 1*. each, to the Secretary of the Society. 

iFrench.—l Ir. 06 c. each, as follows; Patents dated 1902 to 1907 Inclusive, Belin et Cie., 66, Rue dos Francs Bourgeois, 
Paris (3e.) : Patents from 1908 to date, L'lmprimerie Rationale, 87, Kne Vleille dii Temple, Paris. 

German.— -1 mark each (with full particulars) to Kalaerlich Patentamt, Berlin, Germany. 
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*' Mammoth-pump ” ; Use of the in chemical industry. 

K. Meortjoeb. CTiora.-Zeit., 1914, 88, 274—275. 
Mammoth or air-lift pumps arc constructed in antimonial 
1^, stoneware, and ebonite, for lifting acid and e^alinc 
liquids as well as for the transportation of guncotton 
Auspended in liouids, and several have been installed for 
this purpose.— A. S. 

Air ; Moisture in compressed [for pneumatic tools]. 

A. Hofmann. Eng. and Min. J., 1914, 97, 866— 367. 

To avoid^ condensation of the moistare in it, when com* 
pressed air is utilised in pneumatic tools it is advantageous 
first to cool the compressed air, and then to reheat it 
before it enters the tool.— T. Sr. 


Patents. 

Coding f cleansing and drying gases ; Apparatus far . 

T. R. Wollaston, Manchester. Eng. Pat. 2114, Jan. 27, 
1913. 

The gas passes downwards through a vertical conical 
chamber, tho wide lower end of which tominates in a 
fluted comb mrtially immersed in a liquid seal Tha 
washing Uquia is sprayed into the top of tho ohamber* 
Owing to tho increasing cross-sectional area of the 
chamber the speed of the gas steadily dooreoaos, whilst 
that of tho liquid particles remains almost constant. 
The waf hed gas passes between the teeth of tho comb into 
an enclosing chamber, which may bo provided with radial, 
vertical, fluted metalUo stripe, having ragged hojea 
punched in them, or with other suitaole meaiia few 
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fMueb 31, 1911.. 


separating liquid from the gas, which latter is finally 
discharged through a pipe in the upper part of the outer 
casing.— W. H. C. 

Drying machines ; Rotary . F. J. M. Millar, London. 

Eng. Pat. 2463, Jan. 30, 1913. 

A 005TINU0U81.Y Operating and disohardng machine 
of the rotary type, consisting of a combined conical 
o^rlinder and automatic reversing gear ; it is rotated 
within an outer casing by suitable machinery. A current 
of hot air is passed through the outer casing, and the 
material is ftsi into the smaller end of the drum and 
iliseharged from an opening in the side near the larger 
end.— W. H.(’. 

Drying by jmssnye of hot air through ihf makrkd and entpo- 

ration in vacuo; Ptocchh of . A. Blavinhac and 

H. J). N. Teisseire. Fr. Pat. 462,273, Nov. 18, 1012. 

3’iik material is passed downwards between two vertical I 
perforated plates ouch of which forms one side of a 
(bamber. A supply of heatgd air is delivered to th<‘ 
ehaniber on (me side and passes horizontally through the 
layer of material to the chamber on thr* other side, which 
eomnuinicati^H with a suction device. The material is in 
this way exposed both to a f)/irtial vacuum and to a i 
current of heated air. — W. H. C. ! 


Filins, H. K. Hughes, I.ondon. Eng. Pat. 6058, MAreli 1 
22, 101.3. i 

Thk flanged edges of an upper and a low(‘r casing are 
(damped together with a cloth of ftdt or other suitable 
liltering material between. 33ie liquid is fed into the 
uy)p(‘.r vessel which has a removable, cov't and an internal 
inverted conical partition with a circular opening nt the 
aiiex of the cone. A vertical perforatiHl cylinder fits into 
this opening and serves to retain any coarser particles. 
The filtered lujuid is withdrawn from the lower vessel 
through an ojicning at the side. W. 11. ('. 


Fitlnimj^ removing gases from, and distilling liquids ; 

Apparatus for . M. Kirsehrer, g(‘h. Waehsmuth. 

(ter. Pat. 268,880, Nov. 17, 1012. 


'Fun liquid is projeetc'd in the form of a fine shower over 
the filt-ering layiirs, which arc disposed one above the 
other, and wide-mouthed pipes oonneet('d with an exhauster 
are disposeil in several ot the corapartratmts between the 
filtering layers in 3Uoh a mann-i that the liquid throughout 
its course remains under a f)rae(ieally constant degree of 
suction. In this way the sf)eed of filtration is accelerated 
and gases are removed from the liquid.— A. S. 

depurating solid substances contained in liquids or liquid 

mnsseji ; Process and apparatus for . H. Hencke. 

Fr. Pat. 462,288, Sept. 8, 1913. 

A HORizoNTAl. perforated drum covered with suitable 
filtering material is rotated j)artly immersed in a tank. 
The interior of the drum is divided into several compart- 
ments which are in communication with a vacuum pump 
so that as the dnira rotates an increasing suction may he 
applied, ^‘whilst os successive portions of the periphaiy 
r(|aoh the discharge position the vacuum is cut off. The 
discharge of the cake is effected preferably by a roller 
carrying an muiless hand which works against the peripheiy 
of the (Irum and is rotated in the opposite direction. 

— w. H. r. 

Chrmkal reactions ; Process for carrying out . 

Soc. G(5nchale dos Nitrures. Fr. Pat. 462,464. Nov. 22. 
1912. 

The solid or gaseous particles which are to react are pro- 
jeoted through a chamber, heated to the necessary tem- 
|)«rature, at such a sjieed that they pass out of the heated 
sp«^ before they have time to attain the temperature at 
which the products of the reaction are decompose The 
process may be applied to the manufacture of alumimum 
nitride^ calcium carbide, cyanides, etc, — W. H. C» 


I 


Packing absorpiioH or reaction towers. B. Moritz. Fr 
Pat. 462,877, Sept. 23, 1913. 

Vertical or horizontal partitions arc provided so that- 
although the liquid can pass freely downwards the gases- 
are compelled to take any desired tortuous course. The^ 
partitions are supjiorted entirely by the packing material. 

— W. H. C. 

Dialysing membranes ; Preparation of . R. Homberg^ 

(\ Brahin, and 11. Miihs im, Ger Pat. 269,115, April 16, 
1913. . 

Films of Norgine’or other substance prepared from seaweed,, 
preferably spread on suitable supports (metal wire gauze 
or the like, perforated plates, unglazed porcelain, etc.^ 
are hardened by treatment with metallic salts, acids, 
or acid substances. The strength of the films may be 
increased by incorporating insoluble substances, such as 
barium sulphate, talc, kiosclguhr, etc., with the Norgino 
or producing precipitates of such substances during the 
hardening process. — A. S. 

Homogenising liquids ; Method of . F. M. ilerberich. 

Ger. Pat. 269,540, July 30, 1911. 

I'liE apparatus used is shown in the figure. The liquid 
enters under pressure through the channel, b, and after 
passing through the narrow passages shown, esca^x^s 



by way of the grooves, I, and channel, n. The pro- 
vision of the narrow annular channels, J, ensures that 
each portion of the liquid comes repeato^y in oontact 
with another portion moving in the opposite direction 
The pressure on the liciuid is greatest at the narrowest 
portion of the device. — A. S. 

Solution of solid sujstanccs ; Apparatus for the continuous, 

, especially for shikina lime with eugar juice or 

ufater. H. Eberhardt, Maschinen- und Armaturonfabrik. 
Ger. Pat. 270,645, Nov. 3, 1912. Addition to Ger. Pat. 
268,442, 

The perforated cylinder through which the material 
descends, as described in the chief patent (this J., 1914, 
127), is fixed eccentrically within the dissolving vessel, 
and below the cylinder but above the scraper which 
directs the undissolved material into the worm elevator, 
is an agitator which forces the solvent liquid upws^ 
and laterally through the perforated cylinder.— A. 8. 

Agglomerating jindy divided granular or friable materials ; 

Processes of . V. A. M. Kroll, Luxembourg! 

Eng. Pat. 27,762, Dec. 2, 1912. Under Int. Conv®. 
Deo. 9, 1911. 

See Fr. Pat. 452,631 of 1912 ; this J., 1913, 757.— T. F. B. 
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itpparatue. A. Cblodot*, Berlin, Assknor to 
B. Boi»dix, Hamburg. U.S. Pat. 1,086,462, Feb. 10. 
1914. 

tflBB Eng. Pat. 18,741 of 1912 ; this J., 1913, 351.— T.F.B. 


1IA.-PUEL; GAS; MINERAL OILS AND 
WAXES. 

Coaf ; .U^orption oj gam by . F. Loprince-Ringuet. 

Comptos rend 1 9 1 4, 168, 573 —570. 

<JA8Ea (fire-damp, carbon dioxide, air, oxygen, and 
miethane.at pressures ranging from 0-25 to 80 atnu»s.) 
were araorbed by coal to a much less extent than hv 
■eliarcoal. but the absorption in both cases was of the same 
general character; a state of equilibrium existwl for 
>caoh tcmpvraturfi and prosaun.. and the alworption 
inarkedjy decreased as the temixTature rose ; the increased 
absorption with rise of pre.^sure was rapid at firat but 
gradually tended to n limit. Kquilibrium was reached 
very slowly and, especially in the case of carbon dioxich* 
■evolution of the ahsorhed gas. however slowly eflrect<*d. 
was spasmochc. Results of the same order of inagnitinle 
'wew obtaiued with coals of widely ditfiMcnt composition 
^nnd size of gram ; they afforded no explanation of the 
flarge evolution of fire-damp observed in very gassy mines. 

— F. 8 odk. 

^Sur/u,-r cm, Mo, I W. A. B„ni.. U..y. Ft-b. 27. 

I**!-*. 126, r)72-r.73. (.Sw 
also this J., 1911, .527 ; 1912, fil, 524.) ' 

.) months showed that with a total evaporation of 5000 lb 

of hiait Utilwi'd to net heat supplied, was 0 927 : 1, and 
■that the mechanical properties of tho tidies were not 
ill any way impaired In a test of a “Boneoourt” 
boiler recently installed in connection with Krupn’s 
coking plant in the R uhr district, Westphalia, an ovapofa- 

Vn ^ “"r ■•'’’'''''"7 ratio of 0-925 was realised. 

In regard to surfwe comhiistion in a bed of graniihir 
rofrMtory material for melting metals, ote., it t, stated 

to obtain temperatures up to 2000" t'. with coal iras 
eoko-ovon gas, or water-gas, or about 1500". C. with low- 
giw, such as Mond gas. Heating by means 
of diaphragms has been employed for mure than^ a year 
for boding and conoentrating sugar solutions in a con- 

ove7 “*■’,>‘>‘‘'"8 '«‘‘ng '-ffected in a copper 

I«n over a circular diaphragm of 13 ins. diam. Some 
of the diaphragms have been in continuous day nso for 
nhmit one year, and it Is stati-d that tho gas conLmption 
IS about one-half of that obtaining when ordinar, fl»r 
<>urnera were used. \ cry rapid and ofBcicnt evaporation 
ol liquids can becffecti-d by the iiscof overhead diaphragms 

— A. S. 

//.ydr^arioa fiamc. ; WCer-gao cquilihrlum in. 

W . Andrew. ( 'hem. Soe. Trans., 19U, 106, 4H_4ic 

J.” ^y<**‘«<^aTbon flames have been 
.cxanimod by exploding hydrocarbons with oxvimn 
quantity for complete oombustion ^Lt 
C(?x h”()*“ deposition of carbon. The’ ratio 

•nr.xH, praotioally constant and 

■independent of 'pressure and of the maximum (Umo 
temnerature, since the gases react during cSg andTh^ 
cquflibnum oonstant, " k,” corresnond? i 

TSlfLm‘Z.t“ 8«es react 

Tto tem^ture U« between and 1600" C. at which 

I . A ** ^^®*iicd by other investigators ha, a vwIha 

by^*e^kSr“t^ 7^ *“'»1he value, obtaiLi 

A -3*98; 2CH4-f.30j, k«=3*98; 2C,H4+30„ 


dSitlon^Sf 

‘''"Hi'hhiTr'^’^.'* E. Knooht and K. 

Hiblmrt. Proc. Manchester Lit. and PhH. Soe., 1918, 
OB ; Reprint, pp. 1—5. 

7t.i!iA*ii‘ •‘'’““''“•d soot from the Warrington distriet 
Jr "" '■'•‘‘■"‘'d with benzene. 2 lb!^of a semi, 

so d pitchy mass. By extraction of this with petroleum 
spiiit, and re.oryBWIisntion from alcohol or methyl aoetate. 
a h^r<«arbon probably eerotene, wm isffl 

in the form of white crj-staU, m. pt. 85" 0. Tho mm 

roim^'Tir" »»ot derived from anotW 

T contained an oxygenated 

lompouml. probably h. pt. 300" C. undef ^ueed 

ElXr’in’“liV'®^ “r '' ’ r “ •»nzenc,more 

U 1 "d, '■'■ »nd glaeiat aoetio acid, 

lain --- - 1-8 mehlorolorin solution, and an organic acid, 

^ loHinUu. m.pt. 136 (>. (See also this J., 1005, 818) 

-W. P. S. 

AMpIialiutn in dark wtrokumK : Deltrmimiiion of 

I). Hniiio fttiH /it . r« •. iftij aa’ 

'•» lvl4, S8» 


D. Holdo and (i, Mi^vorhoirn. 
241—244 , 264^ 20.5. ‘ 


Ohora.-Zeit., 


ml “aoT' recommended by Kantorowioz (this J., 

. If' . ^ was found not to ho a suitable reagent for pro- 
cipitating asphaltum from petroleums. It did not pre- 
cipitate tho ceresin, and it dissolved both soft and hard 
asphaltums more readUy than ether, and hard asphaltum 
more really than jiotroloum other In a considerable 
number of cases, ethyl acetate precipitated no asphaltum 
from oils from which asphaltum was precipitated bv 
jH‘trolouni ether. The quantity of asphaltum precipitated 
by ethyl acetate was not tho same as that obtained bv 
means of ether or petroleum other after removal of ceresin 
Jhe use of ether or petroleum ether is recommended. 

-A. T. Id. 

Patents. 

Washing apparatus [for coal] toiih multiple ascending 
TTa a Habots and a. France. Fourth Additio^ 
dated Aug. 6, 1913, to Fr. Pat. 436,720, Oct. 17, 1911. 

I N order to reduce the quantity of tho water used in the 
apparatus doscribefl in tho original patent, the shale 
compartments are arranged in direct or indirect oom- 
munication with an overflow chamber provided with 
suitable valves by which tho speed and level of tho current 
may be regulated. (Sec also this xl., 1914, 241.)— W. H. C. 

Veat 


mt ; Production of briguetles and of coke from . 

^h. L. St. J. and ,1. R. H. Prioloau. Fr. Pat. 462.08o! 
iSept 25, 1913. Under Int. Conv., Sept. 12,' 1913. 

Peat is disintegrati^d and heated to about 30'’ C. in a 
Htoam- jacketed hopiier arranged above a pair of hollow 
stoam-heated rollers. These rollers feed the peat into a 
briquetting machine, which discha^es it under slight 
pressure through suitabU*. orifices. The compressed peat 
IS cut into blocks, which arc dried at 30° C. m ohamters 
through which a current of air is passed. Tho briquettes 
may be carbonised in retorts for the production of coke 
tho distaiation gases bi*ing used for heating the dryine 
chambers.— A. T. L. o .r » 

Fuel ; Process of burning solid . 0. B. Evans, Lana- 

downe. Pa., Assignor to The United Gas Improvement 
Co., Phiiadeiphia, Pa. U.S. Pat. 1,086,806, Feb. 3, 1914. 
Thk formation of clinkers during the oombustion of a bod 
of fuel yielding a fusible ash is prevented by supplying tho 
air in such a manner that there are produced in the mass 
of fuel superposed zones of temperature, one above and 
the other below the fusing temperature of the ash. Un- 
oonsumed carbon is fed through the hotter zone so as to 
prevent the aeglutinatkin of the fused aeh therein, and is 
subsequently burnt out in the cooler zone.--H. H. 



304 


Cl. na— DESTRUCnVB DISTILLATION; HEATING; LIGHTING. IMwch 81 # 1W4.. 


Combustion of gaseous mixtures. Bonecdort Snrfaco 

Combustion, Ltd. Fr. Pat. 462,776, Sopt. 19, 1913. 

Under Int. Conv., Sept. 21, 1912. 

A COMBUSTIBLE mixture is projected against the incan- 
descent Burfaoo of a refractory moss, and burns at the 
hot surface, the products of combustion escaping through 
the pores of the maUuial or through passages formed m 
it. The mixture is discharged through a passage of such 
cross-section that the llamc cannot siriJte back through it, 
and the velocity of the gases is such that combustion docs 
not take place until they spread out over the surface of the 
material.— A. L. 


remainder of the oil. The mass is viprouBly stiiTcd,, 
mixed with the oresol, allowed to stand, decanted an^ 
filtered.— A. T. L. 


Alcohol for motors; Manufacture of . Mme. la 

Marquise Veuve de Ahumada, nde M. Baratoff. Fr. Pa.;. 
462,90'J, Doc. 3, 1912. 


Denatured or pure alcohol, 840 grms., is mixed with' 
150 grms. of a mixture containing 2 parts of petroleum 
Kfiirit and 1 part of other, and with 10 grms. of a solution 
of white phosphorus (8 per cent.) in carbon bisulphiila. 


Oas producer. E. A. W. .Jefferies, Assignor to Morgan 
Construction Co., Worcester, Mass. U.S. Pat. 1,086,686, 
Fob. 3. 1914. 

An annular cooling ja ket surrounding the lower jiart of 
a gas producer contains a coil of pipe through whioh the 
water iiossing to the air and steam inlet pipe of the pro- 
ducer 18 conducted, so that it becomes hoatod by contact 
with the heated water in the cooling jacket. — H. II. 

Hetart oven for the production of lighting gas. Stettiner 
Chamotto-Fabrik Akt.-Ges., vorm. Didier. Fr. Pat. 
461,086, Aug. 21, 1913. Under Int. Cbnv., Feb. 14, 
1913. 

In order to keep the whole of tl\o retorts in work throqgh- 
out the year, the gas generator for heating the retort is 
thrown out of operation in the summer when the demand 
for gas is small, and a part of the retort gases is used for 
heating the retorts. 'J’he gas conduits for this purpose are 
formed in the upfier part of tlio lateral walls of the 
generator,— A. T. L. 

Oas for hmting ; Production of . Athlon ( lea. m. b. H. 

Pat. 462,740, Sei)t. 18, 1913. Under Iiit. Conv., 
Sept. 21, 1912. 

Carbon dioxide extracUKl from combustion gases in the 
known manner by means of alkali carbonate solution or 
water, is user! in place of steam in generators for making 
producer gas. leases rich in carbon monoxide are thus 
obtained, and nitrogen compounds os wtU as carbon dioxide 
can be recovered from the products of combust’on of 
those gases. 'J'he surplus quantity of carbon dioxide not 
required to be passed again through the generators, is 
lujuefiod.— A, T. L. 


Peat fuel or coke ; Process for producing and apparatus 

therefor. W. L. St. J. Prioleau, Boncath, South Wales, 
and .7. R. H. Prioleau, London. Eng. Pat. 20,668,. 
Sept. 12, 1913. 

See Fr. Pat. 462,980 of 1913 ; preceding.— T. F. B. 

i Burning finely divided fuel; Method of — ^ — . Apparatus^ 
for burning finely divided fuel. D. J. Irish, Now York, 
Assignor to The Babcock and Wilcox Co., Bayonne, 
N.J. U.S. Pats. 1,086,712 and 1,086,716, Feb. 10, 1914. 

See Eng. Pat. 18,712 of 1911 ; this J., 1912, 864.— T. F. B. 

Air-defierling plate. Apparatus for burning finely divide I 
fuel. 1). .1. Irish, Now York, Assignor to The Babcock 
and Wilcox Co., Bayonne, N.J. U.S. Pats. 1,086,713 
and 1,086,714, Feb. 10, 1914. 

See Eng. Pats. 27,673 and 27,671 of 1911 ; this J., 1912, 

1021.~T. F. B. 

Ammonia awl other products in gas producers ; Manufacture 

. Jl. Wade, London. From “ Moritania ” Brenn- 

stDlTverwertung (hw. m. b. II., Berlin, Charlottonbiirg. 
Eng. Pat. 9499. April 22, 1913. 

I See Fr. Pat. 452,648 of 1912 ; this ,L, 1913, 618.--T. F. B. 

I Mineral hydrocnrhins {peiroh'um and the like) ; Process for 

1 convrrfin'i into oils having a lower boiling pjint. 

I H. Zerning, Halonsee, Germany. Eng. Pat. 731, 

I Jan. 9, 1913. 

i See Fr. Pat. 452,919 of 191.3 and Addition thereto; this 

! J., 1913, 781.— T. F. B. 


Water-gas producer. A. Bormaiin, gob. Baeumcher. Gcr. 
Pat. 269,349, March 16, 1913. 

The producer shaft is divided by means of a jmrtition 
into an upper distillation and gas-producing chamber and 
a lower (jombustion chamber. In the partition ar,* 
o|K5nings through which part of the carbonised fuel falls 
from the up})er chamber into the combustion chamber, 
and tlic combustion gases pass through other openings in 
the partition into heating tubes disfiosed within the 
upper distillation and gos-produoing chamber. — A. S. 

Qas-purifying material; Process for the revmfication of 

spent . H. Frank and K. Kallonbaoh. Qer. Pat. 

269,764, June 4, 1912. 

The mass is treated with compressed air, then passed on 
to a shaking screen, and the portion which passes through 
again treated with compressed air. The larger particles 
retained by the screen are ground in an edge-runner and 
then mixed with the finer portion. — A, S. 

Fitd far explosion engines. J. de Cosmo and H. Quinaux. 
First Addition, dated Aug. 8, 1913, to Fr. Pat. 469,867, 
10, 1913 (this J., 1913, 1160). 

A NAPHTHALENE mixture whioh remains liquid at ordinary 
temperatures eonsisto of crude naphthaleno, 400, refined 
minwal oil, 600, nitronaphthaleno, 10, naphthylamine, 5, 
and oresol 5 grma naphthaleno is mixed first with 
half of the oil, then with the nitronaphthaleno ai^ naph- 
thylamiius and after heating to 23''— 30^ C., with the 


HeparcUion of the fiO-calh'd and tar formed in refining rninerat 
oils or tar oils with sulphuric acid. Gcr. Pat. 270,074. 
•See 111. 

Treating uasle. acid and acid ejSiaenis from tin-plate works. 

Eng. Pat. 3505. Sec Vll. 

Hydrogen from iron and steam. Fr. Pat. 461,623. <S'cfiVJI.. 

Hydrogen by the alternate oxidation and reduction of a 
contact num containing spongy iron, by means of steam 
and a reducing flame. Fr. Pat, 461,624. See VII. 


Hb.— DESTRUenVE DISTILLATION; 
HEATING; UGHTING. 

Patents. 

Wood : Method of distilling . F. Pope, New York. 

and G. M. Pope, Mount Pleasant, Ga., Assignors to 
£. H. Pope, Boston, Mass, and Southern Manufacturing 
Co., Pittsburgh, Pa. U.S. Pat. 1,086,875, Feb. 3, 1914. 
Wood is placed in a dosed vessd and hot liquid pitch ia 
caused to circulate upwards and over it ; the air is ex- 
hausted from the upper part of the vessel, whilst a current 
of steam is introduced in order to cany off the distiUationL 
products.— W. P. S. 
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FUemenU tor tungrten Utmpa ; Manufacture of . 
G. P. Scholl, New York, Assignor to Wostinghouse 
Lamp Co. U.S. Pat. 1,086,088, Feb. 3, 1914. 

A PAflTK of tungsten and casein is formed into filaments 
which arc hoatod by moans of an oloctrio ourront in a non- 
oxidin'ng atmosphere containing hydrogen in order to 
remove the carbonaceous material. — H. H. 

Filaments ; Process of treating incandescent lamp . 

R. H. Hondereon, Kast Orange, N.J., Assignor to 
WestinghouBo Lamp Co. U.S. Pat. 1,080^171, Feb. 3, 
1914. 

Metallic filaments arc heated to a temperature in excess 
of the normal operating temi)eraturo in an atmosphere of 
phosphorus vapour whereby the surface of the filament is 
rendered compact and smooth. — H. H. 


in.-^TAR AND TAR PRODUCTS. 

Tar ; Use of in the production of basic linings of steel 

furnaces, J. Wagner, llov. M^t., 1014, 11, 211 — 220. 
The constituents of cool tar which are beneficial in pre- 
paring furnace hearths of dolomite and tar are coal-tar 
acids, anthracene oils, and non-volatile pitch. The pre- 
judicial constituents are light oils, naphthalene, free carbon 
in too high a proportion, and coal-tar bases. Tar intended 
for the purpose named should yield on fractionation, not 
more than 8 per cent, below 230'’ 0., and not loss than 
30 per cent, between 230'’ C. and 350'’ C., and the loss on 
distillation should bo about 3 per cent. — T. St. 

Patents. 

Mineral oils and tar oils ; Process for the aejxtration of the 

so-CAiUed acid tar jormed in refining nnth sulphuric 

acid, A. Burkhardt. Gor. Pat. 270,074, May 25, 
1912. 

The reaction mixture after tlm treatment with sulphuric 
acid, is treated clm ctly, or after separation of the acid 
tar, with n current of an inert gas at the ordinary tenipcra- 
turo, until sulphur dioxide is no longer evolved. It is 
claimed tliat m this way the acid tar remaining dissolved 
in the oil can bo removed in the cold and without the use 
of alkali or water, thus avoiding the formation of trouble- 
some emulsions. —A. S. 

Polynitro- and polyamino-carbazoles ; Manufacture of . 

ii. B. Hansford, London. From L. Cassolla und Co., 
U. m. b. JL, Frankfort, Germany. Eng. Pat. 7882, 
April 3, 1913. 

Skk Gor. Pat. 268,173 of 1912 ; this J., 1914, 193. The 
nitro coinjKiunds can bo reduced to the corresponding 
polyamino compounds by the usual methods. — T. F. B. 


IV.-~OOLOURING MATTERS AND DYES. 

Indigo; Solubility of in dimethyl sulphate. S. J. 

Peachey. J. Soc. Dyers and Col, 1914, 80, 84. 
CiOHMEBOiAL dimethyl sulphate dissolves indigo fredy, 
even in the cold, with production of a deep blue solution 
from which the indigo is completely precipitated by excess 
of aloohol Prolonged heating at 100^ C. causes decom- 
position and the blue solution turns brown. Commercial 
dimethyl sulphate contains a small quantity of free 
sulphorio aoia which is necessary for its action upon 
inomo, sinoe the pure reagent does not dissolve the dyestuff 
until it has been warmed for some time or about 0'5 per 
cent, of 8iil{dmrio acid has been added. No suiphonation 
in the indigo, however, takes phme. A solution of indigo 
cf 80 per cent, sulphorio acid is miscible with dimethyl 
snlpiubte, but on the addition o! a little water the estmr 
separatee as a dark blue oil, lemoviim a considerable 
pmon of the dyestuff from the acid. Certidn other vat- 
dyestuffs dissolve more or less freely in dimethyl sulphate. 

— J. F. B. 


Indigo; Some new ckrivatives of . F. Kunoketl. 

J. prakt. Chem., 1914, 88, 324r-826. 

In continuation of previous work (this J,, 1912, 1072) the 
author has suooeoded in preparing iu^o derivatives by re- 
ducing oompounds containing a substituted benzene nucleus 
having a nitro-group and a ohloroooetyl residue in the 
ortho position. 4-Aootamino-p-methyl-o-ohloro-m-ohloro- 
ocetophenone, C,H,{CH,)Cl(NH.CO.CH,)(CO.CHgCl), was 
prepartM.1 by tiio action of aluminium chloride on a mixture 
of m-chloro-p-ooetotoluide and chloroaoetyl chloride in 
presence of carbon bisulphide, and was converted into 
5-nitro-6-chloroacctyl'3-chloro-j>'acetotoluidc by nitration 
with fuming nitric acid. The nitro-oompound when 
reduced with zinc and acetic acid on the water- bath yielded 
4-4'-dimethyl-6‘G^ diohlori)-7'7"-diaoetaminoindigo, a dark 
blue compound insoluble in alcohol, other, benzene, 
petroleum spirit, and xylene. In a' similar manner, 6- 
cbloroacotyl-5-nitro-m-bromo-p-aoototoluide, obtained by 
nitration of chluroaoetyl-m-bromo-p-acetololuide, gave on 
reduotion the dark blue 4*4'-^methyl-0‘6'-dibromo-7*7'- 
diacetaminoindigo. The latter when dissolved in oold 
ooncontrated sulphuric aoid and the solution poured into 
ice water yielded the monusulphonio aoid, which dissolved 
to a blue solution in water, aloohol, other, and benzene. 

-A. 8. 


6'‘Aminoquercetin. E. R. Watson. Chem. Soo. Trans., 
1914, 106, 338—349. 

6'-Aminoquercktin was obtained by completely methyla- 
ting quercetin, nitrating, reducing and de-methylating. 
It dyes on mordants almost the same shades as quercetin. 
The amino-group could not bo converted into a hydroxyl- 
group by decomposing the diazo compound, although 
pentamethylquorcetin-tliazonium chloride combines with 
/i-uapbthol to give a crimson azo- compound. The salts 
of querootin pentam(ithylcthor are intensely yellow 
coloured substances, which leads the author to assign to 
them a quinonoid structure (i.e., oxonium salts).-— J. B. 


Quercetin; Dyestuffs derived from . E. R. Watson 

and li. B. 8en. Chem. 8oc, Trans., 1914, 106, 389 — 
399. 


The object of the authors was to obtain from the abund- 
antly occurring quercetin, dyestuffs having deeper shades 
than the yellows of the parent substance. By the action 
of magnesium-ethyl iodide on pentatthylquoroetin the 
crimson oxonium salt 3.r>,7-tnethoxy-2-rn-p-diethoxy- 
pheiiyl-4-cthyM.4-l>enzopyran anliydroiodide was pio- 
ducotl, which on dc-ethylating gave a_dyestuff having tho 
constitution : — 


(H())AU 


01 C.C8H,(0H)*,H,0. 

/ II 

\ (C,U6).C(0H) 


Tho free base dissolved in caustic potash with a blue 
colour and dyed a violet o i chrome anu alum and a crimson 
on tin mordants. A substance which dyed slaty-blue 
shades was obtained by condensing querootin with di- 
methyianUino in the prosenco of phosphoryl ohiorido. It 
appears to bo 3'6-cfihydroxy-7-koto-4-p-dimethylamino- 
ph§nyl-2-m-p-dihy droxyphenyl- l*4-benzopyran.— J . B. 


WJUoroarUhraquinone-d-carboxylic acid. P. UUmann and 
I. C. Dasgupta. Ber., 1914, 47, 663 — 668. 

5-CHLoaoANTHaAQtnNONK-3-oarboxylic aoid is prepared 
rom 2 -chloro- 3 -methylanthraquinone, which, together 
vith tho more soluble 2.1 -derivative is obtain^from 
)hthalio anhy^ido and o-ohlorotoluene by the Friedel- 
>aft reaction, by converting it into 3-w-diwomoinethyl-2- 
jhloroanthraquinone by treatment with bromine in. “tro- 
jenzone solution, hydrolysing to the aldehyde and oxidis^ 
ibis with sodium bichromate in acetic acid solution, 
i-ohloro-3-carboxylic aoid when condensed wit« anuine 
rives 2-anilinoanthraquinone-3-carboxylio sM 
irhich by the action of phosphorus pentaohlonde wthra- 
iuinone-2.3-acridono is produced, a substance which dyes 
lotton a brownish yellow. 2 ^ 8 -Naj^thylaminosiithra- 
jttinone-3‘Carboxylio aoid is obtained m an analogoas way 
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and it fomui an acridone which dyes cotton a greenish- 
yellow, becoming violet, however, in the presence of alkali. 
i^2-DianthraqumonyUinidc-3-oarboxylic ester is formed by 
condensing the ester of 2-chloroanthraqninone-3-oarboxylic 
acid witti a-ammoanthraqiiinone and it undergoes an 
acridone condensation to give 1.2-anthraquinony!-2.3- 
anthraoridone (diphthalyl'3.4.6.7*aoridone), which dyes 
cotton a brown shade becoming orange on standmg but 
changed to a violet by alkali. 2-Phenoxyanthraquinone-3- 
carboxvlio acid ro8ult« when the 2-chloro-3-carboxylic acid 
is oon({ensed with phenol and from it is obtain^ by the 
action of phosphoms pcntachloride anthrttquinone-2.3- 
xanthono (pnthatyl-2.3-xanthone), a substance uithout dye- 
ing proixfrties. 2-Chloro-3-benzoylanthraquinone, obtained 
by condensing the acid chloride of 2-chloroanthra(iuinoflr-3' 
carboxylic acid with Iwnzene in the presence of aluminium 
chloride, gives 2-amino-3 bonj!oylanthraquinono by the 
action of toluonesulphamidc and subsequent hydrolysis of 
the sulphamide-derivative. By decomposing the diazo- 
compound of 2-nmino-3-benzoylanthraquinono, anthra- 
quinone-2.3-fluorenone (phthalyl-2.3-fiuorenono) is 
obtained. It dyes cotton a green shade which bwomes 
on standing a weak yellow fast to alkali. Diphthalyl- < 
4.5.4'.5'*dichloro-2.2'-B"tilbeno is formed from the lo- ! 
dibromomethylchloroanthraqiiinono l)y boiling it witli • 
copper powder in nitrobenzene solutum. It dyes cotton a 
brown 8nad<‘, which on standing in air turns lo an intense 
yellow not fast to light. — J. B. 


Inks ; Examimtion of iron^gall . XU. Apjtaralm 

fur extraction mth Hhjl acetate. H. Kompf. Mitt. Kgl. 
Matorialprufungsamt, 1913, 81 , 451 — 465. 

The deterniination of gallic and tannic acids by the 
method proposed in th(’ official regulations of May 22, 
1912 (this J., 1913, 28 J) is a lengthy and tedious o}>eration. 
Difficulties are also en- ' ' 

countered in hot weather 
owing to the hydrolysis of 
the ethyl acetate and con- 
sequent oxtrm'tion of other 
matters, principally the 
colouring matter of the ink. 

An automatic extraction 
apparatus, now approved, 
is illustrated in the figure. 

The liquid to be extracted 
(10 c.c. of ink and 10 c.c. 
of 20 per cent, hydrochloric 
acid) is placed in the 
cylindrical vessel, e, which 
is j)rovid(!d with a oo(»ling- 
jaoket, e'. The flask a, of 
a capacity of about 150 c.c., 
i.H charged with 100 c.c, of 
ethyl acetate which is kept 
in brisk ebullition. The 
vapours ascend through the 
tube, b, to the condenser, c, 
and the condensed drops 
fall into the funnel, d, 
which is conneetod with a 
spiial tube standing loosely 
in the oylindrical vessel. 

Prom the roso-shaped hot 
U>m of this tube, the solvent' 
asoonds in drops through 
the ink. The sfiiral form 
of the tube has the effect of 
cooling the solvent before 
it comes in contact with the 
ink and of presenting a 
hindranoe to the upward 
passage of the drops through the ink. The extract over- 
flows through the tube, /, into the flask, any traces of ink 
carried over being ooUooted in the small trap in this tube. 
From time to time samples of the extract standing above 
the ink are tested in oraor to see whether the extraction 
is complete. It has been found that this apparatus pier 
forms the extraction four times as rapidly as the shaking 



method and the results are oo^valent. An extraction 
liftin g 1 — hour is amply Bumoient to exhaust the ink. 

— J, F. B. 

l.i-Chhromethylanthraquinone ; Unwual behaviour of 

with concentrated nitric acid. Formahon of 1 .2’dikiMroxu^ 
‘S-niiro'i-meihylanthraquinone. 0. Fischer and H. Reb- 
samen. Bcr., 1914, 47 , 461-466. 

Twenty gnus, of 1.4-chloromethylanthraquinonc of m. pt. 
164*' C., wore treated with 160 grms. of nitric acid of 
sp. gr. 1*62, free from chlorine, added gradually, with 
shaking and cooling in water. After standing for some 
hours the mixture was heated for a short time to 60“ — 
70" C, poured into water, and the orange precipitate 
separated and orvstallised from its deep rod solution in 
glacial acetic acid ; a yield of 5 grms. of red needles, or 
lonfiets, of m. pt. 217—218“ C. was obtained. The pro- 
duct was easily solulilo in ether and alcohol and dissolved 
in dilute alkalis with violet- blue colour ; it was a mordant 
dyestuff dyeing almost exactly like /^nitroalizarin, and 
analyss proved it to be ],2-aihydroxy-3-nitro-4-methyl- 
antl^acpiinone.— -({. H. 

Patents. 

Colourimj matters ; Proiiuciion of neir sulphur which 

titje rotfm fjroivn. J. Y. .lohnson, London. From 
Badische Anilin u. Soda P'abrik, Ludwigshafen-on- 
Rhine, (Tcrmany. Eng. Pat. 17.317, July 28, 1913. 

Amino- or hydroxy- derivatives of acridines, or their leuco- 
compounds, for instance, Acridine VeJlow (prejiarod from 
'm-toluyleriodiamine and formaldehyde), are converted into 
fast brown sulphur dyestuffs by meeting with sulphur and 
s<Mlium Hulphicle or ])referably by melting first with sulphur 
and subsequently treating with sulphide. — .). B. 

lA-J)i\/iifdr]oxy-2-ni(rfMinthraqHitione \2 nitroquinizarin] ; 

Manufacture of , P. A. Newton, London. From 

Farbenl'abr. vorm. F. Bay(‘r und Co., Elberfeld, Ger- 
many. Eng. Pat. 17,780, Aug. 2, 1913. 

8bk Fr. Pul. 401,094 of 1913 ; this 1914, 19.— T. F. B. 


V.-FIBRES; TEXTILES; CEUULOSE; 
PAPER. 

H'oo / The dcvelojnittnl of the atmdo group in . M. 

Fort and 1*. L. Lloyd. J. 8oc. Dyers and Col., 1914, 

30, 73-77. 

The potassium salt of /:i-nuphthoquinone-4-BuIphonic acid 
condenses with a variety of simple ainido compounds 
with elimination of the sulphonic group, giving coloured 
products. Tills compound may be utilised as a oolourimetric 
reagent for the free amido and amino groups developed in 
wool under various conditions. If wool scoured with 
benzene or slightly warm, neutral soap solution be boiled 
with a solution of the quinonesulphonato a faint per- 
manent brown stain is produced, but in the ease of wool 
boiled for a long time with alkaline scouring agents a 
deeper shade of brown is developed, corresponding to 
a more advaneed condensation with amido groups. 
Treatment with boiling dilute alkalis increases the reac- 
tivity of the wool with the quinonesulphonate and this 
effoot is not appreciably modified by subsequent treatment 
with worm acetic acid. Treatment with cold strong 
caustic soda produces some development of amido groups 
but not to so high a degree as boiling with dilute sodium 
carbonate. The effect of cold strong sulp^urio aoid is to 
suppress free amido groups and wool so treated is not 
stained by the reagent. A short treatment with a hot 
mixture of equal parts of sulphurio aoid and water, 
followed by washing, greatly increases the staining oapaoity 
of the wool and more dilute solutions of aoid produce a 
similar effect in a less degree. The reaction of wool with 
potassium naphthoquinonesulphonate is of the same 
order Ui with acid dyestuffs and both effects l^e due to 
the same cause, except that acid dyestuffs are capable cf 
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replaoing sulphurio acid combined aa an additive salt with 
the fibre, wmreas sulphuric acid in this state partially 
hinders the condensation with the naphthoquinonmul* 
phonate. The effect of severe steaming or decatisiiig 
u to increase the staining effect with the reagent. The 
yellowing or browning of wool under the influence of 
various agencies appears to be accompanied by the develop- 
ment of free amido groups and hmg exposure to the 
action of light has a similar effect.— J. F. U. 

Fibres; Tests of the relatiir strengths of •. (’. Beadle 

and H. P. Stevens. J. Soc. Dyers and Col., 1914, 30, 
92—90. 

RorB-MAKiN(i fibres generally show a considerable dimimi- 
tion in tensile strength in the wot state', as comptvred with 
their strength when dry, increasing with the time of 
steeping. Experiments witli lledychium coronarium in the 
green state, however, show a k'nsile strength equal to 
that of the fibre in the diy state thus : breaking length of 
fibre- vascular bundles, green plant, 58 kilom.; after 
extraction and drying, 57 — .59 kiloni. ; after re-wetting 
for 24 hours, 29 kilom., all values being calculatwl on dry 
weights. Some of the measurements recorded for tensile 
strengths of various fibres are given in the following 
table 


(;alciil»to<l Itrertkj'ia 

croKs- strain per BrcakinK 
i'jine. sectionni i s<j. mm. length, 

urea. ,< r(lH'.•^e»•t^on 


.s(|. mm. I kilnm, 

Swal ()-024U fu’li 

Sansevicna . . 0*02^4 ' .'•r-.'i .‘W'4 

Manila (dresM'd) . (I'OIHI ' sM-4 (MH) 

Hedvehinm (dreshcd) , (MMHKl , HiKl ' .'’.iM 

(kitton 0-U(>U2d , :»1'4 ’ 22-S 

Cellulose munuUl O'UHO 21-0 14*0 


— J. P. B. 

Hopes and twines; C/iuraelrristlrs and propirtics of cUjhi 

foreign fibres used for . F. Kcerner. Mitt. kgl. 

Material prufungsamt, 1914, 31, 405 — 430. 

An account of the conmiote examination of 8 ropi'-making 
fibres obtained from foreign and colonial sources. The 
details of longitudinal and eroas-aoctional structures are 
described and the tensile strengths determined on filaments 
with a space of 29 mm. lad-woon the clip. The cross- 
seetional area of the filaments was calculated from the 
weight of the filament and the mean sp. gr. of 1-5. Tensile 
tests were repented after (!xposuro to the weather for 
0 weeks in mid winter and after immersion in sea wafer 
for 72 hours on two occasions, with intermediate drying 
in the air. The results are suminariMed in the table below ; 
the tensile strengths, as emnpared with that of Russian 
hemp — 83 kilos, jicr sq. mm,, are relatively low but still 
practically useful. 


Soda cellulose spent lyes ; Recovery of by-products frm — — 
A. Langlet. Papierfab., 1914, 12, 212—215. 
Fubthkr trials on a semi-industrial scale with Rinmann's 
process for the reoovory of by-products from the black 
lyes (this J., 1912, 183, 279, 532, 812) have been carried 
out on lyes from the digestion of wood by the soda- 
sulphate process. The hope that the lye could bo re- 
generated to serve for two or three digestions, merely by 
precipitation and ro-oausticisation, was not realised, on 
account, of the largo proportion (k impurities remaining 
unprecipitated. The lyes from the digester wore treated 
with flue gases at 95® — 100® C. and the humic substances 
precipitated in a sintered condition. The liquid was 
presstMl through an externally cooled screw conveyor into 
a filter which separattHl the humic substances in a form 
containing 60 — 65 per cent, of dry substance and 7-— 8 
per cent. Na^O (refened to the drj" substance). The 
iminic Hubstanci's wen* burnt in the HinQ.lting furnace with 
the addition of sodium sulphate. The filtoro<l lye was 
e.oncentrated in vacuo and mixed with about 1*6 times as 
much sodium hydroxide as was originally present in tht- 
lye and about half the equivalent of powdered lime. Tht' 
Holuti<3n was filtered, evaporakni in the retort under a 
pressure of 2*6 atmos. and thrown by a centrifugal dis- 
tributor on to the externally heated walls of a conical pan 
from which the dry mass was removed by a scraper. 
De.structive distillation was oompletetl by passing the 
mass on through a heated cast-iron pipe. The distillation 
pnaluets (steam, acetone spirit, aldehydes, hydrocarbons) 
j)a88ed first through v^ashers and were then condensed. 
The soda was retioverod by lixiviating the charred residue. 
Acetone was the most important by-product. On rectifi- 
cation, there were obtained per ton of pulp : 18 kilos, of 
pure acetone, 27 of motor spirit, 1 1 of motor oil and 44 
of inferior motor oil. 'J’heso products were valued at 
about 208., whilst the extra cost of materials, fuel and 
jilant for obtaining them worked out at about Ids. 6d. 
per ton of cellulose. Laboratory trials however indicated 
that tlu' yield of acetone spirit might be increased by 
50 per cent, witli improved apparatus. The process was 
hardly practicable with lyes from the sulphate process of 
digestion and the next trials will be made in Germany on 
pure eausfic sod*! lyes from the digestion of straw. ^ 


Celluloid : Absorption, of ga^es by . V. Lefebure. 

v'hem. Soe. Trans., 1914, 105, 328 — 337. 

Films of celluloid absorb considerable quantities of gases, 
c.g., carbon dioxide diffuses through such tilnis quite 
rapidly. The effect is relatively specific as it is not 
shown by gelatin, visooid, etr| Precipitated celluloid doea 
not absorb much gas. Experiments are in progress on the 
rate of absorption and the equilibrium attained. Adsorp- 
tion apptisrs to be an important factor especially in the 
thinner films ; this probably does not occur on the extreme 
outer surface but at the surfaces of a disperse system 
lying just below. — H. E. P. 
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Hedjfchium jjaper ; Effects of mineral loading on 4/te physical I 

qualities of . C. Beadle and H. P. Stevens. J. Soc. ! 

I^ere and Col, 1014, 80, 89—02. 1 

The strength of Hedychium payers is largely dependent , 
on the peculiar glutinous qualities of the parenchyma ! 
(sells and these cells possess extraordinary affinity for ' 
the particles of mineral matter, so that papers may be ' 
made containing as much as 40 — 50 i)er cent, of j 
loading. In the case of tho bursting strain per unit > 
substance of paper tho diminution is directly proportional ! 
to tho decrease in poroontago of fibre by weight. The , 
diminution of bursting strain jier unit volume of pa|)er is 
also proportional to the decrease in percentage of ribre ' 
by v< 111 me. — J. F. B. 


Paper ; Microscopical examination of . L. Kollinann. 

Papierfabr., 1914, 12, 241—246. (See also this J., 1012, 

714.) 

Experiments are described for the microscopic identihea- 
tion of the amorphous constituents of papers by staining 
them with selective dyestuffs and examining them in 
situ. Paper, after removal of the rosin with other, is 
stained first with a solution of l>ganon Violet and subse- ' 
quontly with one of Capri Blue. Tho violet sUin is 
absorbed by tlio amorphous particles of precipitated 
aluminium compounds of tho sizing, while tho blue is , 
absorbed by tho china clay, tho two being easily dis- ■ 
iinguishable. With tho correct concentration of the blue I 
dyestuff (about 01 per cent.), not too prolonged action I 
of the same and sufficient washing, it is possible to ensure ! 
that the fibres remain practically colourless. By drying , 
the prenarod sj^cimou and examining after mounting ' 
in pfjtroloum Sfiirit, tho fibres become more transparent 
and the stained particles easily visibh*. — .1. F. B. 


Plastic fabric; Treatment of continvms shuts of . 

W. B. Fuller, jun., Fall River, Mass. U.S. Pat. 
1,086,762, Feb. 10, 1914. 

Dissolved plastic material is made to flow continuously 
on to a travelling belt on which it is first allowed to beoonm 
partially solidified by evaporation of the solvent and 
finally nardenod by complete evaporation of the solvent 
by a current of hot air in a chamber. The solvent is 
recovered from the air by condensation and the air then 
reheated and returned to the chamber. — J. B. 

Furs, skins, and similar objects ; Process for protuting 

against the attacks of moths or other insects or for killing 
the e pesti. Act.-Gcs. f. Anilinfabr., Treptow, Germany. 
Eng. Pat. 19,688, Aug. 28, 1912. Under Int. Conv., 
Oct. 26, 1911. 

.See Fr. Pat. 442,710 of 1012 ; (his J., 1912, 1026.— T.F.B. 

Acctylcflluh) c : J\Ia vfaitn)c of . Knoll und Co., 

Ludwigshafen on Rhine, Germany. Eng. Pat. 2401, 
dan. 30, 1913. Under Int. Conv., Feb. 1, 1912. 

See Fr. Pat. 4.53,83.“) of 101.3 ; this J., 1913, 785.— T. F. 15. 

Palter f-uiiable for ncnritij-chcgur'i ; Manufacture of — . 
H. C. Alenzi(‘8 and .1. E. Aitken, Musselburgh. U..S. 
Pat. 1,086,386, Feb. 10, 1914. 

See Fr. Pat. 430,426 of 1012 ; this J., 1912, 714.— T. F. B. 


VI.— BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 


Patents. 

Carhonisahle material ; Rendering acid- proof ■ G. (}. M. 
Hardinghani, Lomlon. From The Western Precipita- 
tion (h., Lob Angelos, ('al, U.S. A. Eng. Pat. 8036, 
April T), 1013. 

W'OVEN cotton fabric intendo<l for tlio filtration of furnace 
gases is rendered proof against the acid contained in 
and the high temperature of such gases by heating to a 
high teniperatui'o, preferably in a closeri vc.ssel. For 
instance, a few minutes heating at 300" to 350" U. or a 
troAitment for several days at 200" to 2.50" G. wiQ suffice. 
I'abrics thus treated, and having lost 68 to 76 p‘r cent, of 
ihejr original weight, showed tensile strengths of “ 30 to 
85 kilos, per metro” (’‘originally 2300 kilos, per m.”). 
They resisted boiling sulphuric a(id up to strengtiuj of 
50 to 64 iH‘r cent. The compounds obtained arc possibly 
” iMcudo-curbons,” coinimrable with coal and asphaltunl. 
Other carbonisable material than cotton can be used.— J.B. 


Textile fibre from Ejtilobium nngustifolium ; Production of 

. K. Schumann. Gcr. Pat. 209,350, Jan. G, 1912. 

Bv manuring tho growing plants with, for example, 
ammonium salts, or gas liquor of 1® — 2® B. (sp. gr, 1*007— 
1*014), the seed huin are rendered stronger, longer and 
more elastic; and subsequently the surface of the seed 
hairs is roughened by subjecting them to the aotion of 
superheated steam.— A. S. 


ConcenlraUng, washing or bleaching cellulose-pulp^ 'etc. ; 

Apparatus for . G. Gunn, Hey wood. Eng. Pat. 

2629; Feb. 1, 1913. ** 

Thi wet pu|p is fed upwards between two revolving 
crjdiiideni covered with wire cloth, whereby it is drained, 
and* after passing under a metal roller, it is removed by 
iMMftaB of a doctor from the cylinder to which it ft adhering, 
ihii cylinder being allowed to move transversely, whilst 
the ower remains relatively fixed.— J. B. 


Bleaching agenU ; Actio i. of on mrious natural 

colouring mattet'*. II. L. 'I’.ivlor. .1, Soc. Dyers and Co',, 
1914, 30, 85- 88. (Sec alsb this J , 1912, 429.) 

The colouring mattcT of niw limm cannot bo bloachf'd 
complctidy by solutions of free chlorine or hypochlorous 
acid; a hypochlorito must be present. The most rapid 
and complete bh'aching ofiect is olitaincd when suflicieni 
' alk<di is added to neutralise (lie chlorine or hypochloroiis 
acid, almost but not quite, completely. The colouring 
matters of linen appear to exist in two varieties, one ol 
which is bleached rajiidly by chlorine or hypochlorous 
acid but very slowly by hypochlorites, whilst the other 
resists the acid r(‘ag<‘nts but is bleached by an alkalino 
liypochlorito. Th(‘ cfilouring natters of cotton also exi.st 
in two varieties, similarly differentiated. The activity of 
blenching liquors upon natur.-il colouring matters therofoio 
cannot bo measured by their activity towards simjile 
i dyestuffs such as 'I'lnkey Red or Indigo. In tho latter 
cases the bleaching activity is directly dtqHjndent upon tho 
amount of free clilorine or jiypochloroiis acid present in 
the liquor and any agent which increases tho degree (»f 
I acidity would stimulate the bleaching ; this is not tlio 
i case with the blenching of textile fibres. In both cases 
i an excess of alkali exerts a powerful retarding influence 
I on the bleaching. The author describes experiments 
; which show that tho optimum effect is product when 
i acid is added to the bleach liquor in quantity slightly 
in excess of that necessary to neutralise the free alkalinity 
of tho solution. — J. F. B.” 

Sulphur blacks ; Process for improving the tone of . 

Q. Sagot. Sealed note No. 1030, dated May 7, 190<i. 
Report thereon by T. Strieker. Bull Soc. Ind. Mulhouse- 
1913, 88, 803—804. 

The difficulty of tho bronzing of sulphur blacks is over- 
come by after-treating with a cold solution oobtaining 
16 c.c. of acetate of alumina of 16® B. (sp. gr. M25)» 
per litre, rinsing, squeezing, p^ding with a 10 per cent, 
solution of Turkey red oil and ^ying without wish- 
ing. The report states that this method gives a muck 
bettor result than the usual one of simply oiling ifU^r 
dyeing.— J. B. 
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^ »/ prmntipf («« oxidation of the 

j". 0- Sage*' Sealed Note 

No. IW, dat^ 1903. Koport thereon by 

7, Binder. Bull. Soo. Ini Mulhouio, 1013, 83, 801 

o(l3« 

Tra addition to tlio p^ding liquor of 10 per cent, of aodiura 
sulphite orystulB on the weight of the /i-naphtliol enables 
diac^oiSred B ®®voral days without becoming 

Logwo^ Black ; Production of applicable to silk, 

^ oxid^ition on the fibre. A. Romann. 

filled Note No. 702, dated Oct. 4, 1892. Report 
Soo. Ind. Mulhouso, 1913, 

<Klf oU7-*-o08. 

Lwwood extract is fprinted directly on io the material 
which 18 then steamed for 30 seconds, and pa.s.sed into a bath 
^bichromate, with or without the addition of ammonia, at 
w u .Ihc \vhito w cleared by means of bisulphite. The 
re^rt statefl that the proces.-! give.8 good results on cotton 
and silk, but not on wool. — »T. J3. 

Hmnd,. 

M. Fmborgor. Scaled Notes Nos. 714 and 7irj. dated 

Bull. ,Soc 

Ind. Mulhouso, 1913, 83, 811—814. 

Ijromide is used in conjunction with chlorates 
to promote the 

v«Ern r conjunction with the 

bichromate 

mixture, whore it acts in preventing the burning of the 
no^ durnig drying. Tim chromate discharge hf greatly 
improved by the addition of lead sulphide and barium 
sulphate to the mixture, the colours being reiuh-red more 
stable and the rollers loss liable to attack J.cad suIpJiute 
IS formed on steaming.- J. Jh »uipnaie 

Drying piccea after printing. KocchUn Fr^^ros. Scaled 

8W— ho ‘ 1913, 88, 

Thb method of drying consists in presenting, duriim as 
thrhot^fW pasHage of the piece thrcTugh 

sSrfiii, to the heated 

surtwe. Ihis constituted a reversal of conteninomrv 
practice, and had for its obj(‘ct the securing of ^arw- 
surface of thoailour, thus 

preventing running.— J. B. ’ 

PATliNTS. 

Z>yetw^ of hair. C. Monnet. Fr. Pat. 402,577 Nov ‘>5 
1912. ’ * 

wffh ??•*’ applied simultaneously 

^"if mtimate contact with, and theh- 

fixation on, the living tissue, and jicrmitting the ranid 

3n*arSl,'a«» Ilf" “ * "“t"™ compraing 

« .pprepmto oxidising agU. sueb i hy<Cn ^xide 

— B.N. 


IlTf j liberating fomm 

totram no. Afto atoanung, shades are obtained whio 
o ‘o.l«»i“g ooop solution. The mono-aio dyestui 
from -amiiio.5-naphthol-7.sulphonio acid and rcsorcinc 
gives a brown, that from p aminoacotanitido gives ai 
orange shade.— J. B. a « «« 

rnrcc^ scarvea, shatds, etc. ; Machines for 

ibeCahe^D Printers’ Association Ltd., Manchester, aiu 
J. Muir; Glasgow. Eng. Pat. 5278, March 3, 1913. 
An improvtHl mechanism for automatically arresting anc 
re-Btarting m oorroct register the tappets and their tappei 
sbalts m moehines for intermittent printing, pairtiouIiirl\ 
such as are described in Eng. Pate. 22.078 of 1902 25 0«fi 
of 1903 and 27,068 of 1{)07 (this J., 1904, 933 ).— J.’b. * 

Flame^xiinguishing material [for fibres and fabrics]. Fire- 
exhngmshing compound. J . W. Avlsworth, East Orange, 
N.J Assignor to Condensite Co. of America, Glen 

1,086,783 and 1,086,784, 
Iteb. 3, 1914. * ^ 

(1). biBRBs or fabrics arc impregnated with a solution in 
water of a highOr halogen substitution product of a phenol 
and tlum treated to precipitate the body in an insoluble 
form, the mat(‘rial being thus rendered non-inflammable 
and water-rpjK,‘lJent. (2). An aqueous solution of an 
nikali salt of a higher halogen substitution product of a 
phenol or an organic acid, capable of producing flame- 
vapours at a temperature of from 400“ to 
700 r. (204“ to 371“ G.), together with a mineral salt 
having combustion-retarding properties.— H. H. 

Fabrics incombustible and fite-resisiing ; Rendering . 

L. Bohler. Fr. J»at. 456,589, Feb. 20, 1913. 

Jis.suKS of all kinds are treated in a solution of alum, 
B<iueczcd, dried, then soaked in a solution of ammonium 
sulphate and finally dried slowly.— J. B. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALUC ELEMENTS. 


PrinU; Production of fast eolowed-^ 


H. Levinstein 
ag. Pht. 3427, 


A WOH>8UB8TAinTnE dvestuff oontsinimr 1 

uompooent i. printed together *i d 


Sicilian sulphur trade. Chem. Trade J., March 7. 1914 
IT.R.] 

Acoordino to the oflicial rcqiort of the Compulsory Sicilian 
Sulphur Combine for the seventh working year from 
August 1, 1912, to July 31, 1913, the total production of 
sulphur in tSicily was 351,752 tons, against 366,467 toiia 
in 191 1—12 and 391,908 in 1910—11. The failure to reach 
a normal production of 400,000 tons is again attributed 
to the general conditions and to the closing, in 1913,. 
of 7 mines in addition to the 16 mines closed in 1912 
The total sales during 1912- 13, including sales for futuie 
delivery, amounted to 497,246 tons, against 603,266 tons in 
1911- 12 and 816,818 tons in 1010 — II. The total eziKiita 
declined from 447,638 tons in 1911— 12 to 434,473 tons 
in 1912—13. The most striking decline in the exporta 
is that to France, which has always imported the largest 
(ruantity, and which took 32,070 tons less than during 
the preceding year. This decline is believed to be duo 
to the establishment by the Union Sulphur Obmpany 
of large refineries in that countiy. On the other hand, 
the exports to Germany increased by 0,222 tons, to Norway 
by 5,278 tons, to Russia by 4,620 tons, to Turkey by 4,362 
tons, and to Sweden by 3,422 tons. The exports to the 
United States further declined from 7.126 tons in 1912 to 
1,792 tons in 1913. 

HydrocMofic acii; New apj^aius for the condensation 
"• Chem. Apparatur, 1914, 1* 

38-39. * 

Turn apparatus comprises a combination of tourilles 
and absori^ion towers, extending in a vertical direction 
so^w to economise ground space : for a daily output of 
6000 kilos, of SaltOake. the wnole of thu enndAnHimr nlanfe. 
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-does not require more than 4 sq. m. of ground space. The 
** tourilles ” (see Fig.) consist of ovHndrical vessels, 120 
om. diam. by 60 cm. high, filled with the absorbing liquid 




in solubility of fresh precipitates on exposure to air is duo 
to the oxidation of the sulphide to compounds soluble 
with difficulty, and conversion of these by the hydrogen 
sulphide present to 3-ot y-sulphides. The three modifica- 
tions are polymoridcs, of which the first is amorphous, 
and the other two of different crystalline form. An apMr* 
ently true equilibrium is reached with dilate hydrochloric 
! acid and (i- or y-sulphide, but not on starting from a 
I nickel salt and hydrogen sulphide. — 0. E. M. 

I Bromi nation oj manganese in ethereal medium. P. 

Ducolliez and A. Raynaud. Comptes rend., 1914, 158 . 

I 676—578. 

I Manoanesb did not unite with dry bromine at the ordinary 
; lemjjerature, but in })resenee of anhydrous ether, two oom- 
i pounds, JVlnBra,((‘2H.,)2() and JVlnBrg.3(C2H5)2(), were 
I obtained. The forinei', a deliquescent crystalline substance, 

! \ielded manganous bnunidc on heating. — F. SoDN. 

iiasex : I njiiienee af colloids and Jine susjiensions on the 
solubililif of - — in miler. IV. Solubility of nitrous 
I oridc at pressures loiver than atmospheric. A. Findlay 
and (). R. Howell, ('hem. Soc. Trans, 1914, 105, 291- 
I 29S. 

j From the presetd results anil those obtained previously 
; (this .1., 1910, 350) eoni])lete solubility curves for nitrous 
oxide in water in presence of colloids have l)eftn plotted 
' for pressures varying from 250 to 1400 mm. of mercury. 

1 Jn all ttasos there was a minimum, well marked with solu- 
1 tions of gelatin, dextrin, and ferric hydroxide, b»»t shallow 
i with silicic acid solutions. (Cp. the soluhiliiy of carbon 
I dioxide, this d., 1913, 486.) In starch somtions also 
I distinct indications of a minimum solubility wore obtained, 
I tliough this was not observed in the case of the solubility 
j of carbon dioxide. The solubilities obtained with aus- 
I pensions of siliea did not appreciably differ from those in 
pure water. With charcoal susjH'nsions an ascending 
; solubility curve was obtained throughout the whole range 
j of pressures employed, -(t. F. M. 


to a height of 20 cm., and (‘ueh having a layer (10 cm. i 

high) of cooling W'ater on the cover. Inside each ‘’Ion- i Chlorine water; Deeornjiosition of in the light, tf. 

rill ie ” arc 2 cylindrical partitions, with vertical slits on 1 Milbauer. Z. physik. (3icm., 1914,86.564 — 566. 
opposite sides, to cause the gas to t^ike a tortuous path, j Kxferimknts with a considerable number of substances, 
The “ tourilles ” arc conneotiid by short towers with stone- j showed that none of them, with the exception of bromine, 
ware packing, over which the absorbing liquid trickles in ^ notably accelerated the photochemical decomposition of 
passing from one “ tourille ” to the next lower one. ^A. | chlorine water, when added thereto in small quantity 

I (0-001 grm. fK‘r JO c.c.). Mixtures of chlorine wattw and 
Perchromic acid; Pn/faralion of blue - Highet , bromine water in all proportions decomposed more rapidly 
oxidation products of chromium. VI. E. H. Riesenfeld | exposure to light than either of the pure solutions, 
and W. Mail. Bor., 1914, 47 , 648 — 553. ! — A. S, 


Prrohromic acid was obtained as a dark blue crystalline j 
mass by the oxidation of chromic anhydride, dissolved in I 
niethylio ether, with 97 per cent, hydrogen peroxide at j 
— 30" C. The composition of the acid was indepimdent of | 
the amount of peroxide used ; the ratio of ac^tive oxygen : j 
Cr : HjO was 3-44 : 1 : 345, as compared with 3-6 : J : 3-5 j 
required for H3CrOR,2H5{). The water is not regarded 
as nierely water of crystallisation, but of constitution, as 
expressed by the suggested formula, (’r((.)H)|(0.()H)3. 
The acid decomposes at temperatures above — 30" ( ; it 
np|)ears to be of about the same strength as acetic add. 


Formates ; Deconijumition of in relation to the technical 

production oJ hydrogen. M. (b Levi and A. Piva. 
Auuali Chiiu. Appl., 1914, 1, 1 — 24. 

()KE of the prooosses proposed for the technical production 
of hydrogen from water-gas consists in jiassing the latter, 
together with steam, over lime heated to about 600° C., 
when, it is stated, hydrogen is produced according to the 
, equation; (’a(> HLO (/a(>03-l-lf3. In view of 

! the known analogous reactions with alkali hydroxides, the 
! reaction may l>e regarded as proceeding in two stages, with 
j intermediate formation of calcium formate : — 


Nickel sulphide and cobalt sulphide. A. Thiel and II. , 
Qessner. Z. anorg. (Jhem., 1914, 86 . 1—57. l 

Experiments in an atmosphere of nitrogen in a special 
apiiaratus showed that the anomalous behaviour of nickel j 
sulphide to dilute mineral acids is due to its existence in 
three forms. The a-modification is dissolved by strong 
mineral acids of 0-91 N concentration and upwards, and is 
easily oxidised ; glacial acetic acid rapidly, or water 
slowly, converts it into the /^-modification, soluble in hot 
2 N hydrochloric acid, and the 7-modification, soluble i 
only with the aid of oxidising agents. The /3- and 7. 
sulphides are formed cliiefly or exclusively on precipitation 
from very efilute solutions ; from hot, strongly acid solu- 
tions the 7-modifioation is formed, while afl three occur 
in the precipitate obtained in ordinary analysis. The fall 


200 + OaO f fljO=(HOOO)jOa ; 

(H(700)80a-Oa003+C0-|-H2. 

The authors have studied the decomposition of anhydrous 
sodium and calcium formates by hoat. In an atmosphere 
of nitrogen, decomiKJsition of sodium formate began at 
300” — 310° C. and became vigorous at 400° C. Between 
330° and 600° 0. the gases produced consisted of carbon 
monoxide (22-9— 40-2 per cent.) and hydrogen (63*4 — 
77-1 per cent.), with a small proportion of carbon dioxide 
increasing with the temperature (up to 6-4 per cent.). 
The yield of hydrogen was highest at the lower tempera- 
tures (330°— 370° (J.). The residue consisted of carbonate 
and oxalati^ the latter predominating at temperatures up 
to about 5(k)° 0., and a small quantity of carbonaceous 
n atter. increasing with the temperature. Small quantities 
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of oondeuMUe volatile prodaota were also formed. 
CUoium formate in an atmosphere of nitrogen showed 
appreciable decomposition at 400° — 410° C. and do* 
oomposed vigorously at 560° C. Larger quantities of 
volatile condensable products were formed, the gases con* 
tained more carbon dioxide and also notable quantities 
of methane, increasing with tho temperature up to about 
600° C. In an atmosphere of carbon monoxide, larger 
<|[uantities of carbon dioxide wore produced from sodium 
hirmate than in an atmosphere of nitrogen, and methane j 
was also formed, whilst from both formates the yield of j 
hydrogen was less. Tho gases were in all caaoa tested for ! 
iinsaturated hydrocarbons by means of bromine water and ; 
fuming sulphuric acid, and with both reagents, a small | 
diminution of volume occurred^ but similar results wort* j 
obtained in control experiments with test mixtures of 
pure carbon monoxide and nitrogen. — A. S. 

Nitrogen; Oxidation of under iJie influence of the 

electric discharge. Jl. Actimtion of nitrogen and oxygen 
by the direct current arc. A. Koenig and E. Eliid. Bor., 
1914, 47, 6l«-622. (Stvc also this .1., 19i:i, 82, 194 and 
288). 

Tub experiments descrilsid show that nitrogen and 
tixygon can actually combine outside the path of the dis- 
charge at relatively low temperatures to give apprt'ciable 
quantitios of nitrogen jicroxidt*. This points to an 
activation of oiwi or both of the gases, the activity being 
retained ait-cr the gas has been nunoved from the effect of 
the discharge. (See also following abstract.) — W. H. 1*. 

Nitrogen ; Tk< afler-glnu' of . A. Koenig and E. Elod. 

Ber., 11)14, 47, .12;i-.‘i29. 

Tub after-glow in nitrog(*n will take place (>ven aflor the j 
most thorough removal of all traces of oxygen, provided j 
that tho gas is also free from metallic v^apoiirs (c.i/., mercury) j 
(hoc Tiedo and Domcke, this J., 1014, 7tt and 254). A email 
trace of mercury vapour extinguishes the after-glow, but the ! 
addition of a littlo oxygen by oxidising tho metal restores j 
it, while a further addition of oxygen weakens and finally i 
again extinguishes it. Jn experiments with Tiede and 
Domcko’s apparatus the pump and the nianonu^tor were j 
sufficient to provide the niere.ury vajxnir to extinguish the ^ 
discharge if no oxygon was present, I'he authors’ conclii- i 
siona are strengthened by HfK^ctroseopic observations of | 
the discharge. — W. B. P. j 

Nitrogen; Phenomena exhibited by highly rare fled . | 

J. de Kow'alski. Comptos rend., 1914, 158, 825 — 627. ' 
(Compare this •)., 1914, 76, 2.54 ; also procwling abstract.) j 

A REPETITION of Strutt’s work on tho production of 
“ active nitrogen ” has yieldiHi results in agreement 
therewith, notwithstanding that tho gas was carefully 
purified, with a special view to tho elimination of the last ' 
traces of oxygen, oy tho methods of llayloigh and Gchlhoff 
(see this J., 1911, 083). At pressures below 5 x 10*“* ram. 
and under the influenoo of an intense electric held a previ- 
ously unnoticed preliminary phenomenon was remarked 
upon breaking tho current : numerous minute explosions 
aooompanied by an intense violet luminosconoc were 
visible for a brief jKiriod, after which the characteristic 
orange glow of the “ active nitrogen ” alone remained. 
The violet light gave the raoroury s])ectrum, and the author 
at^butes the phenomenon to the presence of an explosive 
nitride of mercury, the formation of which is duo to the 
action of active nitrogen ” upon traces of mercury from 
the vacuum pump.— J. H. 

Determinaiion of free cxiustic alkali in commercial soda 
compounds and soaps by the barium chloride method. 
Kling and others. See All. 

Deketion and determination of nitrates by means of dipItenyU 
benzidine. Marqueyrol and Muraour. See XXllI. 

Karatvm. 

This Journal, lUaroh 16, 1014, page 254, ool. 1, lines 22 
and 23 from the bottom should Iw transposed. 


Patents. 

Nitric acid ; Process and apparatus for the manufacture of 

highly concentrated or of monokydrated . Vorein 

dhemischer Fabriken in Mannheim. Fr. Pat. 462,2^, 
Sept. 8, 1913. Under Int. (Jonv., Sept. 16, 1912. 

Mixbd uitrio and sulphurio acids flow in a ooutinuous 
stream (preferably not more than 3 — 4 om. deep) through 
a still, in which a current of air or analogous gas passes 
over tho mixture so as to carry the volatilised nitric acid 
towards the vapour exit. The still described is oiroular 
and very shallow ; it is hoatetl at the bottom only, and tho 
mixotl acids, introduced through a central pipe, are made 
to follow a protracted path by directing walls attached to 
the bottom plate. Dry air enters froni an annular sp^o 
near tho piniphery of the still, formed by a dopenuing 
apron reaching to the surface of the acid, and passes out 
through the still hcatl. — F. Sodn. 

Nitric arid ; Manufacture aj from 'rulciam ntlraie.. 

I Trainc uml Hcllimu’s, H. \Vcy(*r, and F. Brandenburg. 

I Ucr. Pal. 269.656, Oet. 22, 1912. 

; In the munufaetun? of nitiic acid by igniting calcium 
, iiitmtc and treating th(« rcsuiling nitrons fumes with 
I moist oxygen or air, an iia-rt refractory substance such as 
• burnt lime is ad<lod to the calcium nitrate before or 
I during dcc<im position. The lime is addctl in such quantity 
that the fused calcium nitrate is absorlicKl by or envelopn 
the nieces of lime ; it cun then be readily kept in motion 
by tin* stirring apparatus and does not remain in contact 
with the h<‘afing surface and form a crust thereon. — A. 8. 

Acid m flours ; Apparatus for the, condensation oj [nitric 

and hifdrorhlorir} . E. Leblanc. Fr. Pat. 462,712,. 

Sept. 17, 1913. 

Intkbnai. cooling of condensing plant is secured by 
arranging within the apparatus groups of tubes of glass 
or other acid-resisting maUsrial, so supported that the 
acid vapours may circulate around them. Each tube 
encloses an inner metal tube reaching almost to its lower 
end which is closed, the inner tube serving for the intro- 
duction of water which passes up the outer tulie and thence 
to another member of tho group. Tho upper ends of the 
tubes ami the connecting pieces are exposed. — F. SoiiN, 

Atomiser for htd [sulphuric acid] chambers, J. Parent.. 

Fr. Pat. 462,349, Aug. I, 1913. 

A CHANNKi., oblique to the axis, leads from the feed tube 
to the central passage of tho atomiser, so that, when liquid! 
is forced through under pressure, a very rapid rotary motion 
is acquired and a mwerfiil spreading ofloct produokl at the- 
bowl-shaped nozxle. — F. 8 odn. 

Sulphuric acid ; Construrtion for lead chambers in the 

manufacture of . Z. Littman. Fr. Pat. 462,668„ 

8ept. 5, 1913. 

The roofs arc step-like in construction so that the height 
of the chamber diminishes in tho direction of flow of the 
gases; a '(0 the end chambers are divided by diagonal 
partitions into compartments (communicating with each 
other) of decreasing section from entry to exit of the gaaes, 
ln*tho principal chamber tho cooling effect is inoreased by 
vulvcd pipes above the roof, connecting the steps one with 
another, and a secondary system of gas passaffCB (also 
valved) connects tho floor of the principal chamber with 
the roofs of subsequent ehambiTs, without disturbing 
the principal gas circulation. — F. Sodn. 

Pyrites ; Method of roading whereby the acxxmpanying 

metals^ such as copper, zinc, and lead, are converted into 
sulphates, d. P. Dobuoh. Ger. Pat. 269,774, July 26, 
1912. 

Instead of the pyrites being transferred as usual from 
the first hearth to the second, from the second to the 
third, and so on, a portion is transferred from, the first 
hearth to the third, from the second to the fourty, and so on. 
In thki way the quantity of sulphur burnt per unit of time 
on each hearth, and honoe the temperature, is diminished^ 
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inrhilgt at the samo timo the material transferred carries 
with it sufficient heat to ensure the continuation and 
•completion of the roasting of the partially roastocl material 
It is stated that by this means efficient oxidation of the 
pyrites and simultaneous conversion of the copper, sine 
and lead into sulphates are attained. A similar result 
-can be obtained by mixing inert material {c.y. pyrites cinder) 
with the raw pyrites.— A. iS. 

Vfask. [mlphuric] acid and arid rffliienlA from tin-plate 

wtrks and the like ; Treatment of . K, A. Andermn, 

Nowcastle-on-Tync. Eng. Pat. 3505, Feb. 11, 1013. 

Tuk acid effiuont is treated with excess of cream or milk 
of lime, thoroughly agitated for 2 — 3 hours, and the 
precipitate, containing ferrous hydroxide, calcium sul- 
phate, and a little calcium hydroxiih-, settled, coUooted, 
and pumped into filtor-pnisses. 1’ho resulting cakes are , 
stored for a few days, until the ferrous hydroxide has been 
•completely oxidised, and are then used for eoal-gas purifi- 
xjation or plaster of Paris manufacture, according as ferric 
hydroxide or calcium sulphate is the i)redominating con- : 
stituent. — 0. R. 

Barytes from ores; Method of s(jKiralinfj — T. .1 
( iroenstreet, St. Louis, US. A. Eng. Pat. 10,273, 
July 15, 1013. 

Eke U.S. Pat. I,0f;!l54ri of 1!)1.3; this J., 1913, 871. ' 
So lium chloride may ho replaced hy pol assium, magnesium, , 
calcium, strontium, or hariuni cldorid<\ sodium, mag- i 
nosium, or ju)tassium sulphate, or p)ta.ssium or sodium 
l)isulpliate. — T. F. 11 j 

€halk ; Process of mnnafaclare of [prerlpitalfd] . L. ! 

Negro. Kr. Pal. 402,329, Juno 21, 1913. i 

Oases produced during lime b\irning arc oassod, after | 
puriHcation, into milk of lime (made fr(»m the quieklime i 
•or lime residues), and the resulting caleiuni carbonate is 
filtered off and ilrh-d. — F SiiON, 

Alkali and alkaline -earth chlorides ; Means jar the elec- i 

irolysia of . A. (h-mm, .Manidu'ini, Oermany. 

Eng. Pat. 21,462, S-pt. 23, 1913. Umlor Int. Conv. ' 
Dec. 3, 1912. ^ , 

In the electrolysis of a’ kali and alkaline-earth chloride ; 
solutions by prooos.se » ii.sing vertical diaphragms and cir- ■ 
culating electrolytes, a ])nwd(*r, such aa barium sulphate, 
which is proof against chlorine, hydrochloric acicl, and \ 
caustic alkali, is interposed in the diaphragms between an 
alkaU-resisting material, such as asbestos fabric on the ; 
cathode side, and an arrangemeTit of acid- and chlorine- 
resisting material, such as glass, ebonite, stoneware, or the i 
like, on the anode side. With such diaphragm arrange- 
ment, high yields of concentrated hydroxide lyes and very j 
high current efficiency can be obtained. — 0. li. i 

Ahmininm nitride.; Process and electric furnace for the i 

manufacture of . Cl. (kmtagne. Fr. Pat. 462,402, I 

Nov. 22, 1912. I 

A MIXTURE of carbon and alumina (or material containing j 
alumina, such as bauxite), travelling slowly through a ' 
furnace, is heated, in one zone, to a temperature (flot | 
necessarily uniform) sufficiently high to reduce the 
alumina more or loss completely, w'hilst nitrogen (as 

S roduoor gas, for example) siowly passes in the opposite 
ireotion, so as to meet the dooxiaisod material beyond 
the Eono of irregular temperature. The process may bo 
carried out in a vertical tubular furnace, of which the 
oarbon lining constitutes one electrode ; the second elec- 
trode is suspended axially, and the surrounding space is 
filled with the material to be treated, this being neatod 
directly by the passage of a low-tension current 

— F.Sodn. 

Ammonia ; Process of aynihesia of hy means of carbon. 

A, Serret. Fr. Pat. 462,083, Nov. 27, 1912. 

A MncTURE of nitrogen, hydrocarbons, and steam is 
brought into contact with alkatimsod oarbon [*' oharbon 


alcalinise at a temperature ensuring the formation of 
ammonia from the nascent hydrogen produced, but below 
that at which ammonia is decomposed.— F. Sodn. 

Salt similar lo light cooking salt ; Production of from 

fused sodium chloiidc. (5. Bergen and L. Stolx. Gor. 
Pat. 269,427, Dec. 10, 1912. 

Gompresked air or other gas or steam is blown into the 
molten salt, and after solidification of the salt the blowing 
is continued to cool the solid salt. — A. S. 

Chhridcs of the rare earths ; Preparation of anltydroua 

free from, oxychlorides. Deutsche Gasgliihlioht A.-G. 
(Auerges.). Gor. Pat. 268,827, Nov. 24, 1912. 

A mixture of anhydroiis chloride and oxychloride, obtained 
by heating the hydrous chloride to a high temperature, is 
treated with alcohol, the solution si^fmrated from the 
insoluble residue containing the oxyohlorid(% and the 
anhydrous chloride recovered by evaporating the solution. 
In order to free it from traces of organic matter, it is 
heated in a current of hot dry air, — A. 8. 

Mesothorium and radium; Separniion of salts of in 

the extraction of thorium from minerals containing it. 
K. Schwab. Gor. Pat. 269,541, April 23. 1911. 

Bahium salts are add(*d to the concentrated sulphurio 
acid used for decomposing the mineral {e.g. monazite sand), 
tlie reaction product is worked into a sludge with w'attw, 
and is then treated with a largo quantity of water to which 
ha.s been added a quantity of barium salts sufficient to 
ensure the complete retention of radioactive substances 
in the insoluble residue. It is stat-ed that without this 
second addition of barium salts, up to 60 per cent, of the 
radium and mesothorium may pass into solution, barium- 
radium mosothorium sulphate being considerably more 
soluble in dilute solutions of cerium and ditlyinium salts 
than in water. — A.8. 

Itadiothorium or substances containing it ; Process for 

obtaining for the preparation of solutiona containing 

thorium X. Deutsche Gosgluhlicht A.-O. (Auerges.). 
Gor. Pat. 269,692, March 22, 1912. 

The solution of the material freed as far as possible from 
impurities, especially barium, calcium, iron, load, phos- 
phoric acid, and if practicable, ccritc earths, is treated 
with pure ammonia, the precipitate washed, dissolved 
in dilute nitric acid, evaporated to dryness to expel the 
excess of acid, the residue dissolved in distilled watt^r, 
and the solution treated with excess of pure ammonia. 
The precipitated hydroxides, containing radiothorium, 
are evaporated to dryness together with the solution of 
ammonium salts, and the ammonium salts are removed 
from the rc«iduo by repeated washing with distilled water 
or a dilute solution of sodium chloride free from carbon 
dioxide. For the preparation of solutiona containing 
thorium X, the residue obtained as described above is 
left in contact with pure distilled water or a dilute solution 
of sodium chloride free from carbon dioxide until a 
sufficient quantity of thorium X has passed into solution. 

—A. S. 

Aluminium sulphite; Oxidation of to aluminium 

sulphate by means of air. C. A. Beringcr. Oer. Pat. 
269,794, Feb. 11, 1913. 

The aluminium sulphite solution is treated with air under 
a high pressure (5 atmospheres) and at a high temperature 
(130® C.), whereby a quantitative yield of aluminium 
sulphate is stated to be obtained. — A. 8. 

Peroxide of hydrogen ; Compound for making . 

C. B. Jacobs, Port Chester, N.Y. U.S. Pat. 1,076,039, 
Got, 21, 1913. 

Asr anhydrous peroxide salt of an alkali metal, especially 
metaborato of sodium peroxide, made by addiim sodium 
peroxide to a solution of motaborio acid at 5— 10®C., 
cT/staUising at O^C., and dehydrating over sulphurio 
acid. The oompounds are quite stable and may be made 
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^ip into t»blet«» suitable for preparing, with water, alkaline 
non*uaastio solutions of hydrogen peroxide, of known 
atrougth, for medicinal ami other purposes. — F. Sodk. 

Bromine ; Procees for the recovery of A. E. Schaefer, 

Saginaw, Mich. U.S. Pet. 1,085,944, Feb. 3, 1914. 

A SOLUTION of ferrous bromide is brought into contact 
with gases containing bromine, and the resulting ferric 
bromide solution, after reduction by metallic iron, is 
again exposed to the gases, the process being continued 
until a solution of desired strengtn is obtained. — F. Sodn. 

Hydrogen from iron and eteaui ; Process for the production 
of . A. Messorschniitt. Fr. Pat. 401,623, Aug. 4, 

ms. 

Tub contact mass of iron, is boated, directly or indirectly, 
by means of a gus of lou oalorific value, whilst reduction 
takes place with a gaa of higli calorific power. In this 




way reduction is complcUsly and rapidly ejected, whilst 
overheating of the contact mass in the other stages of tho 
operation is avoided. Thus, in the first or^ heating stage, 
s, gas of low calorific value passes from tho producer, 1, 
into the contact chamber, 4, into which a current of air is 
simultaneously dirootel through tho conduit, 10, the 
hot gases traversing tho contact mass downwards, and 
<*scaping by way of the conduit, 13, into the superheater, 
15. In tho reducing phase, steam is admitted into the 

J )roduoor to form a gas rich in carbon monoxide and 
lydrogen, which, following the same course as in the 
first stage, reduces tho contact mass, and is burnt in the 
superheater, with the help of air admitted through the 
eonduit, 14. In the oxidising phase, tho damper, 2, is 
•closed, and steam, admitted by way of the conduit, 16, 
passes through the superheater, 15, into the contact 
•chamber, 4. The hydrogen, which is generated, passes 
through the conduit, 12, into tho collector, 11. When 
several reaction chambers are employed, one set can 
bo employed as superheaters for the other set, the gases, 
•escaping from the first set in the reducing phase, being 
inixM with air and burnt in contact with tho reaction 
masses contained in the second set, and then reversed, 
lifter the first set have passed through the oxidising 
8tage.~0. R. 

Hydrogen ; Process for the preparation of by the 

alternate oxidation and reduction of a contact maee con- 
taining eponqy iron^ by mcjane of steam and a rawing 
flame. A. Messersehraitt. Fr. Pat. 461,624, Aug. 4. 
1913. ^ 

Thb simultaneous heating and reduction of tho contact 
mass is effected by mixing a certain amount of air with 
the reduoing gases, and burning a dofinito proportion of 
the latter in a preliminary mixing chamber, before nassing 
the excess of reduoing gases ana products of oomouation 
into the reaction chambor. The composition of the 
mixture, and the temperature at wM(ffl it is admitted 
to the contact mass, are kept as constant lA possible, and 
the gases issuing from the reaction chamber are mixed with 
an excess of air and completely burnt in a regenerator, 
the reaction chamber beiiig preferably annular in form 


and the regenerator disposed inside it. Using a pair of 
such appliances, the gases are passed first in one dtreotion 
and then reversed, the regenerator of one system after 
one operation serving to pro-heat the mixture of air and 
roduomg gases before these enter the mixii^ chamber 
of the second system for the next operation. The mixing 
chamber may take the form of an annular space outside 
and near the bottom of the Reaction chamb<»r, or the 
regenerator of one S3r8tera may at the same time act 
as preliminary mixing ohamber for the twin system.-— O.R. 

Hydrogen; Process for the production of by means 

of hydrocarbons and steam. Badische Anlin und Soda 
Fabrik. Fr. Pat. 463,114, Sept. 30, 1913. Under Int. 
Conv., Nov. 30, 1912. 

A MiXTUBK of Ijydrooarbons and steam is passed over an 
inactive, refractory oxide, such os magnesia, which is 
covered with a catalyst, such as nickel or a nickel oxide, 
and heated above a dark rod heat, say to 800® — 1000® C. 
Tho resulting gaseous mixture is freed from carbon 
monoxide and dioxide, leaving substantially pure hydro- 
gen, suitable for the catalytic production of ammonia. 

—0. R. 

Oxygen ; Process for preparing , especially for baths, 

from peroxides or per^salis, by catalytic decomposition. 
F. Michel. Gor. Pat. 269, 852, Oct. 26, 1912. 

The decomposition of tho ptiroxidos or per-salts is effected 
by compounds of olomonts of tho olHoraium group, such 
as molybdenum, tunj^ton, uranium, chromium, and 
vanadium, in combination with iodino-ooni pounds. It is 
stated that the action of tho two classes of compounds 
used together k maiw times more powerful than that 
of the components- The method may bo applied to the 
decomposition of residual peroxides, m bleaching wor^, 
etc., in cases whore tho usual reagents, such as perman- 
ganate, cannot be used. — A. S. 

Nitric acid; Manufacture of from nitrates and sul- 

2 >huric acid. C. Uobel, Hoidoll^rg, Germany. Eng. 
Pat. 19,861, Sept. 2, 1913. Under Int. Conv,, March 11, 
1913. 

See Fr. Pat. 401,462 of 1913 ; this J., 1914, 200.— T. F. B. 

Iron in liquids ; Process for the oxidation and separation 

of . Bayorisohe A.-G. f. Chemische und Land- 

wirthschaftlich-Chemisohe Fabrikate, H. Hackl, and 
H. Bunzel, Heufo’d, Upper Bavaria. Eng. Pat 4371, 
Fob. 20, 1913. Under Int Conv., June 26, 1912. 

See Fr. Pat 469,576 of 1913 ; this J., 1913, 1156.— T. F. B. 

Nitrides such as that of aluminium ; Process for the manu- 
facture of . Soc. G(^n6rale dos Nitrures, Paris. 

Eng. Pat. 11,091, May 10, 1913. Un^ Int. Conv., 
May 13, 1912. 

See Fr. Pat. 467,723 of 1913 ; this J., 1913, 1010.— T. F. B. 

Process for the execution of chemical reactions. Fr. Pat. 

462,464. See I. 


Element for the electrolysis of water. Fr. Pat 462,394. 
See XI. 


Vm.-GLASS; CERAMICS. 

Clays and kaolins ; Causes of plasticity and aUied pro- 
perties of . P. Rohland. Silikat-Zeits., 1914, 2, 

30—33. 

The author contends, in opposition to the views of Brown 
and Montgomery (Teohnoi. Paper, Bureau of Standards, 
Washington, 1913), that all clays lose their plasticity when 
heated to a temperature at which combined water begins 
to be evolved (690®— 620® C.). Above about 960® 0., 
when the combined water has been driven off, the amount 
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of heat absorbed clays corresponds with the con- 
traotioif, which inoreates progressively with the tempera- 
ture, well-defined contraction taking place only in the 
cases of substances of marked oouoidal nature. The 
plasticity, however, is dependent not on the combined 
water, but on the free water, which develops the colloidal 
properties latent in air-dry clays. The contraction on 
drying of clays is also a fupction of their colloidal nature, 
and therefore of their plasticity, this contraction not taking 
place with crystalloids. In many cases the colloids of 
clays are of organic nature, but. some clays, which contain 
practically no organic matter, owe thoir plasticity to the 
formation of the colloidal hydroxides of aluminium, 
silicon, or iron, when the clays arc brought into contact 
with Mater. The m'cII known effects of caustic alkalis on 
the plasticity, not only of clays, but also of cements, trass, 
zeolites, and the like, are due to tho development of 
colloidal ]jro}H‘rtio8 hy hydroxyl ions, every substance of 
a plastic nature r<‘(juinng a definite concentration of 
hydroxyl ions to produce tho maximum proportion of 
colloidal constituents. — 0. R. 

Lcndlr/ts ghizfft in amnurce. L. Petrik. Spreehsaal, 
1914, 47, 147—148. 

Further work on the l<‘ad problem for the Hungarian 
Ministry of Coinmeree (see th s .1., 1914, 80) has comprised 
the examination of powders sold for the production of lead 
less glazes. A sampl(‘ proved on analysis to have the mole 
oular formula : ()-3fi BaO, 0-23 Cat), 014 KaO, 0*36 NajO, 
0-04 ALOj, 2 ].'5 ISiOj, 0-5 BaO.,. Its barium oxide content 
was 14*78 per cent., all of which was found soluble by the 
rifficial test which afiproximatos to the conditions of 
digestion (/or. Hi.). Th(! author points out that barium 
is as poisonous as lead.™ H. H. S. 

Patents. 

China-cUty : Apixjratua for miMhing oml .'^vparntimj . | 

W. J. (.lee, London, and M. (kmlson and Po., LUl., | 
Spcnnyinoor. Eng. Pat. .5442, Mar. 4, 1913. j 

The material is fed together with a suitable supply of i 
water into an inclined, rotary cylinder provided with 
spiral ribs. Light material is washed down by the current 
.of wat<*r, whilst heavier and coarser particles are caught 
by tho ribs and conveyed in the reverst* direction. A 
trough extends centrally through tho cylinder, and an 
endless conveyor belt, fitted with prongs or scrai)ers, con- 
tinuously delivers raw material irom a feeding hopper 
into the trough, subjecting it at the same time to a raking 
and disintegrating action. The bottom of the trough 
is formed of removable plates, one or more of which may 
be removed at any point at which it is desired to discharge 
the raw material into the cylinder. — 0. R. 

Knameh, pariicularhf zircon enameUt ; Clouding agent for 

Urn manufacture of white . Vereinigte Chem. Fabr. 

(.Andau, Kreidl, Holler und Co. Fr. Pat. 462,587, 
Sept. 16, 1913. Under Int. Conv., Cct. 1, 1912. 

A CLOiTDiNO agent, consisting of an alkali metal sail, 
efl|>ecially a ziieonate, to which has been addtxi an acid 
poBsessing a weak capacity for electrolytic dissociation, 
especially an organic acid, which is eliminated on heating. 

— O. R. 


1X.-BUILDING MATERIALS. 

Wood ; Preservation of . A. .1. Wallis-Taylcr. J. Roy. 

Soc. Arts, 1914, 02, 286—315. 

Wood should be seasoned for at least 6 — 12 months 
before treatment. (1). A'l/a/ii^in^roonsistsinetcepingtirobcr 
in a 1 per cent, solution of mercuric chloride for 7 — 11 
days. (2). Burnettising comprises preUminary steaming, 
foUowod by impregnation in a 2 — 2| per cent, solution of 
sino cblorkle under a pressure of 7—^ atmospheres. In 
the xinc-tannin or Wellhouse process, treatment in a 
partial vacuum follows tho preliminary steaming, a small 


percentage of gine is added to the mno chloride, and after 
impregnation for 2^—6 hours at 100—125 lb. per iq. in., 
the timber receives a final treatment with a 0*5 per cent, 
solution of tannin under the same pressure for two hours. 
(3). Creowtif^ usually involves steaming of the dried 
timber, heating under reduced pressure, and treatment 
with creosote oil under a pressure of 100^180 lb. per 
sq, in. The amount of creosote absorbed by the timwr 
varies from 7 to 20 lb. per cb. ft., and the temperature of 
treatment should be between 100® and 130® C. In the 
Curtis-Isaacs process, the timber and creosote are heated 
to above the boiling point of the sap at ordinary pressure, 
in a retort having vents open to the air ; the vonts are 
then closed and the .creosote is forced into the wood 
itndor pressure. The Pueping process consists in forcing, 
first compresH(Hi uir at a pressure of 89 — 100 lb. per sq. in. 
into the pores of the M'ood, and then at a higher pressure 
creosote oil, without relieving the air pressure. In the 
Louvy procesH, treatment with creosote oil at 77®— 82® (\ 
under a prcj^stire of 180 lb. per sq. in. is followed by 
draining and a rapid vuciiuin treatment. In the stwr- 
creosoU or RuUjor process, an emulsion of I lb. of “ dry 
zinc ” and 1*5 — 4 lb. of creosote oil per cubic foot of timber 
is used, the emulsion being kept continuously agitated, 
c.g., by means of a centrifugal pump. The Ifasselmann 
process makes use of a solution containing cupric, 
aluminium, and potassium sulphates, heated to 118®- 
126*6 ’ 0., under a pressure of 35 lb. jar sq. in. In the 
creo rcsinalv process (sjK'c.ially suitable for M'ood paving- 
bloeks), air at 121’ C. under a pressure of about 100 lb. 
jx*r 8(|. in. is substituted for steam ; the antiseptic agent 
consists of .50 parts of creosote «nl, 48 of resin, and 2 of 
formaldehyde, and imi»egnation is followed by a treat- 
ment M'ith lime water at loir ( 1. and under 1.50 lb. pressure. 
The Ouissani process makes use of a mixture of anthracene 
and pitch heat-od to 140® in which M'ood is submergc'd 
until it is free from moisture and sap, aftei- which it is 
suecc.ssively treaU'd with cold, heavy tar oil, and cold 
zinc chloride solution. In the mccharim solution or 
Powellmruf process, suitable for the treatment of green 
Mmod, a solution consisting mainly of sugar with a small 
preentage of arsenic, is used. The vulcanising or Haskiih 
ising process consists in roasting wood, which has been 
previously dried by steaming, to a temperature high 
enough to coagulate its contained albumins (71®— 94® C.), 
and to resolve some of tlie fibre and sap with the pro- 
duction of wood crcr»sote. In addition to the use of 
definite antiseptics and of a large number of metallic salts 
for wood preservation, mineral oils, preferably mixed with 
asphaltum, can he used to HU)p up the ojam wood cells, 
thus protecting timber from the action of heat, moisture, 
and air. By the zinc chloride process the life of wood is 
more than doubled ; creosoted wood lasts 25 — 50 per cent, 
longer than wood treated with zinc chloride, but 
costs three or four times as much. The amount of pre- 
servative injected into 1 cb. ft. of various classes of timber 
ranges from about 3 lb. of mercuric chlorido in the case 
of hard woods, to about 6 lb. for moderately hard woods, 
and 10 lb. for soft woods, the corresponding amounts of 
creosote oil being 3, 10, and 20 lb. respectively. The 
average costs of preserving timber with zinc chloride, 
ercosoto oil, and mercuric chhjride, are approximately 
l*25d., 5d., and 8d. per cb. ft. respectively. — 1). R. 

Liine-silicn bricks ; Action of heat and furnace gases on , 

E. Daraour. Rev. M^t., 1914, 11, 203—210. 

Lime-silica bricks of the composition, CaO 14*1, SiOjTS*!, 
HjO-f-Cf), 6*8 per cent., were heated for two hours in a 
muffle at temperatures ranging from 100® C. to fOOO® C., 
and the loss of weight, and the strength after heating, 
determined. Tho loss of weight increased with the 
temperature up to 550® C., when it ;i;emained practically 
constant, showing that at this teikij^ture the most 
complete decomposition of the hydrates or hydrosilioat^s 
forming thp cement of the brioks took place. The omshing 
streiira Aieoreaaed comparatively slowly as the tempera- 
ture inoriMed up to 500® (>., but at hi^er temperatures 
the strength fell rapidly. At a temperature approaching 
that of we dissooiatiitMi ol oaleium carbonate, the bricks 
fell to dust. When Mhm were heated at 300® CL 
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and 400® C. for varying lengths of time, and exposed 
directly to the muffle gases, toe maximum loss in weight 
oooorred between 2 and 6 hours’ heating. Absorption of 
carbon dioxide thus began to take place rapidly after the 
third or fourth hour. After the heated bricks had been 
exposed to the air for several dap, they regained a part 
of the weight lost on heating. The longer the exposure 
to the hot gases at a given temperature, the weaker the 
bricks became. The bricks heated to the same tempera- 
tures inside a muffle, and thus protooteil from the action 
of carbon dioxide, hod an average strength nearly three 
times that of the bricks which had been exposed to the 
heating gases. The author considers that the tests 
demonstrate the unsuitability of lime-silica bricks for the 
construction of chimneys and furnaces. — T. St. 

Portland cement clinker ; The compound, 

and the alite of . H. Kiihl. Tonind.-Zeit., 1014, 

38, 365—368. 

Jakboke’s compound, 8Ca0,Ala03,2SiC)j, was prepared 
at a sintering temperature (compare this J., 1012, 
491). It was found to Iw extraordinarily quick-setting and 
to have low tensile and crushing strengths ; its specific 
gravity, when ground so as to leave a residue of 15 per 
cent, on a sieve with 4000 meshes per sq. cm., was 2-01. 
The view that it constitutes the alite of Portland cement 
clinker is rejected, in favour of the hypothesis that alite is 
a solid solution of which this compotind forms the basis. 

— F. Soon. 


Cement and the like ; Drying appofottUi for . Bhhler 

Fibres, First Addition, dated Aug. 10, 1913, to Fr. Pat. 
302,748, July 27, 1908 (this J., 1909, 24). 

A NUMBBR of additional conduits for the hot gases are 
provided, of which at least one serves as an extra drying 
chamber; by means of dampers this chamber is sealed 
both from the gas conduits and from the moisture-collecting 
chamber, when its doors open for the admission or the 
withdrawal of the trucks, the ourrent of drying gases then 
passing through an auxiliary conduit, — 0. R. 

Aftphalt : Proceas of the man njneture of for compressed 

asphalt pammmis. ll. Wallbaum. Fr. Pat. 462,668, 
Sept. 1, 1913. Under Tnt. Oonv., Dec. 4, 1912. 

Limestone, chalk, trass, or the like, is moistened and 
incorporated with an emulsion of asphaltum and water. 

—0. R. 

Calcareous stone ; Process for the manufacture of synthetic 

. A. Venturi. Fr. Pat. 463,004, Sept. 26, 1913. 

Under Int. Conv., Oct. 18, 1912. 

Calcareoits niaterial is calcined, sUked, ground, mixed 
with filling or colonring material, moistened, moulded, dried 
and hardened in an autoclave by means of carbon dioxide 
under pressure and steam. — 0. R. 

Treating waste acid or acid effluents from Uth plate works. 
Eng. Pat. 3r.0r>. See Vll. 


Ultramarine ; Behaviour of in cement unre. 0. Jordan. 

Tonind.-Zeit„ 1914, 88, 460-451. 

Tub decomposition of ultramarine in cement (sec Hoerting, 
this J., 1914, 81) was artificially stimulated by prolonged 
gentle heat and continuous moistening in a series of 
experiments on eight kinds of cement, four ultramarine 
blues and one green, and eight varieties of silica such as 

r irtz, kieselguhr, trass, etc. The results showed that 
omposition occurs when carbon dio.xide is lacking, 
and that atmospheric carbon dioxide plays a part in 
preventing surface decomposition [loc. cit.). The addition 
of silica {e.g., the residue obtained in the manufacture of 
aluminium sulphate from kaolin and termed “ Kaolin- 
kieselaauro ”) as recommended also by Kinne (Tonind.- 
Zeit., 1913, 1656), is suggested as the remedy which can 
he used in tropical os w^l os in temperate climates. 

* TJ XT fcj 


Patents. 


Wood; Apjtaraius for impregnating . H. L. Uallo- 

way, Kilmacolm, Renfrew, and W. J. Frame, Glasgow 
Eng. Pat. 26,029, Nov. 1, 1912. 


A NUMBER of cylindrical containers are mounted round a 
central axis, about which they can revolve and inter- 
mittently occupy a number of operative positions. In the 
oourso of rotation, each cylinder in turn is submerged in 
a tank containing the impregnating liquid, the latter 
flooding the oyUnders through their omn ends, and being 
forced through the material in the cylinders by means of 
a punm. Means are provided for charging and disoharging 
the ^nders with the material to be treated, and for sub- 
jecting the contents of the cylinders to the action of a 
vacuum and of hydraulic }>ressure, each process taking 
place as tlfe cylinders in their turn reaoh suitable, succes- 
sive, operative positions, prdvision beinv made for the 
formation of fluid-tight joints, when the ends of the 
cylinders register volve-oontwUed pressure and 

vacuum chamberB.*Ti«^. 


Portland and similar cement ; Method , 

for testing'] . H. J. Force, ScraQWIti Pa. 

1,086,977, Feb. 3, 1914. 

In preparing cement bodies iteilifflM Mt. they are^oiled 
under a nressure exceeding 60VPH|pPably about 2^ lb.) 
per sq. In.— F Sodk. 



X.-METALS ; MBTALLURGY, INaUDIHG 
ELECTRO-METALLURGY. 

Titanium atul vanadium; Determination of in iron 

alloys, H. Koiiig. Stahl u. Eison, 1914, 34^ 406-~409> 
Investmaiton has shown that although the volumetric 
determination of titanium is not entirely iwtisfactory, 
yet it is more rapid in presence of elements which interfere 
in precipitation processes. Details are given of a modified 
form of (’ain’s volumetric process frtr the estimation of 
vanadium (this J., 1011, 658). There is an extensive 
bibliography. — J. L. F. 


Molybdenum m cyanide solutions. J. E. Clennoll. Eng. 
and Min. .1., 1914, 97, 363-364. 

Samples of ore and solution from a mine in Central 
America were found to contain molybdenum and tellurium. 
In tests raolybdic acid and ammonium molybdate acted 
like acids towards the cyanide, but not in presence of 
excess of alkali. — T. St. 


iilver ami cuprous oxiik, C. H. Mathewson and C. H. 

Stokesbury. Int. Zeits. Metallog., 1914, 6, 193—212. 
:Jupbous oxide dissolves freely in molten silver but is 
tactically insoluble in the solidified metal. The authors 
lesoribe the thermal characteristics and microstructur© 
»f alloys containing Cu,0 up to 20 per cent., the oon- 
ititutional relations of which are similar to those of the 
system. When a silver-copper alloy poor in 
jopper is melted and solidified with free access of air, cunrous 
ixide is found between the grains of silver.— W. R. 8. 

perl Converting; Selective . A. P. Selby- 

iavidson. Eng. and Min. J., 1914, 97, 367 368. 
CloppBE produced at the O.K. mine in northern Queens- 
land assayed Au 0-16 to 0-79 oz., and ^ 6-42 to 12-23 oz. 
POT ton. About 60 per cent, of the gold and 16 per cent, 
d toe silver were obtainable in 10 per cent. ‘ bottoms. 
The charge was converted into blister copper. The 
“ bottoms ” melted up weekly with added matte, yielded 
sooond “ bottoms ” wfton a total oonoentration of 86-6 per 
0 ^. of the gold and 23-67 per cent, of the silver wai 
effected.— T. St. 
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Copper; Metallurgy gf in the baeic (Peiru-Smith) 

converter. B. de Saint-Seine. Rev. M^t., 1014, 11, 
145—164. 

Basio differ from acid oonverterH in the character of the lin- 
ing, but in either the same matte yields a similar product. 
Basio converters are those goncraUy employed in America, 
producing 1000 tons of copper monthly (40 tons wr charge), 
and are 2.5 ft. long and 10 ft. in diameter. Tlie lining of 
magnesite bricks is only very slightly attacked and the 
action is indejH*ndcnt of the nature of the slag ; 6000 tons of 
copper have been produced without any repairs being 
necessary. In the uasic converter, mattes with copper 
ranging IFrom 8 to 70 per cent, can bo treated economically 
with a yield of 00 to 05 per cent, of the copijer introduced. 
The temi>erature should not exceed 2100® F. (1146® C.). It 
is this comparatively low temperature which, by reason of 
the correspondingly long life of the lining, makes the 
Poiroe-Smith converter practicable, and differentiates it 
from the Knudsen converter. In the latter the tempera- 
ture is raised to the melting point of the added ores, whilst 
in the former the additions are brought into fusion by the 
solvent action of the charge. — T. St. 

Zinc; Aamy of by ferrocyanide. methods. Min. and 

Eng. World, 1914, 40, 65 — 67. From Report of Assay 
Sub-Ck)inmittee of Australasian Inst, of Min. Eng. 
Determination of zinc ^ ferrocyanide in acid solutions. 
R. T. 1). Williams. Trans. Australasian Inst. « Min. 
Eng., 1911, 16, 629—644. 

Sufficient of the ore to require about 25 o.c. of the 
ferrocyanide solution (32-5 grms. per litre) is decomposed 
with nitric acid, potassium chlorate added and the mixture 
evaporated just to dryness ; oxidised ores are dissolved 
in hydrochloric acid, evaporated to dryness, and boiled 
with nitric acid before the addition of chlorate. The 
residue is treated with 100 c.c. of boiling water, 7 grms. 
of ammonium chloride, 16 c.c. of ammonia (sp. gr. 0-880) 
and 0*6 grm. of sodium peroxide, the liquid boiled for 
5 mins., filtered, the precipitate washed twice with a 
boiling 1 nor cent, solution of ammonium chloride, re- 
dissolved in 5 c.c. of hydrochloric acid, re- precipitated 
by addition of 3 grms, of ammonium chloride, 16 c.c. of 
ammonia and 2 — ^6 grms. of sodium peroxide, and washed 
3 times with the ammonium chloride solution. Titration 
in alkaline solution : The combined ammoniacal filtrates 
(about 300 c.c.) art^ heated to 70® C , 30 c.c. of tartrate 
emulsion (200 grms. of cream of tartar, 2 c.c. of neutral 
ferric chloride solution containing 10 per cent. Fe, and 
1 litre of water) added, and the solution titrated with 
ferrocyanide until a faint blue colour is obtained by 
adding a dro{) of the liquid to a drop of glacial acotie 
acid, with 0*2 per cent, or more copper in the ore, the 
ammoniacal solution is acidified with hydrochloric acid 
and 1 c.c. excess added, the liquid boiled with 20 — 30 grms. 
of pure granulated lead, decanted, and titrated after 
addition of 30 c.c. of tartrate emulsion and 8 c,c. of 
ammonia. With very low grade ores the excess of ammonia 
may prevent precipitation of the zinc by ferrocyanide, hence 
acetic acid is added until a precipitate commences to 
form, before the titration ; but the solution roust 
not become acid. T'itration in acid solution : To the 
combined ammoniacal filtrates, whether copper* be 
present or not, 3 grms. of sodium thiosulphate and 6 c.c. 
of hydrochloric acid in excess of that required to make 
the solution just acid to methyl orange are ^ded, the 
solution boiled to expel most oi the sulphiur dioxide and 
coagulate the preoimtated copper sulphide and sulphur, 
oooted to 70® C. ana titrated (without removing the pre- 
cipitate) using uranium acetote as external indicator 
as usual. In either method of titration the ferrocyanide 
solution is standardised against chemically pure zinc 
under similar conditions to those of the assay, a blank 
test being made to determine the volume of forrocyamdo 
required to produce the end-point in the absence of zino. 
Results with the acid method on Broken Hill ores mr con- 
centrates, are accurate ; results for a concentrate containing 
60 per cent. Zn should agree to within 0*6 per cent. The 
alkaline method is preferred by the Sub-Committee as 
althoo^ the end-point is less sharp the process is more rapid 
than the acid method and equally accurate.— W. E. F. P. 


MufUz metal. The corrdaHon of composition, structure, 
heat treatment, mechanical proxies, etc, J. £. Stead 
and H. G. A. Stedman. Inst, of Metals, March 1914. 
[Advance proof.] 

Bars of metal containing about 60 per cent. Cki and 40 per 
cent. Zn was heated for 48 hours at temperatures between 
470® and 860® C. ; one set was cooled in air, the other 
quenched in cold water. The bars were submitted to 
mechanical tests and microscopic examination. Annealing 
between 750® and 800® C. develops in all brittleness. 
Heating to 800® — 830® C., followed by quenching, leaves 
the metal as homogeneous ^-constituent, tenacity 29 tons 
per aq. in. ; heating to 800® — 833® C. and cooling in air 
rives a tenacity of 25-5 tons. Bars were annealed at 430® C. 
lor 3 months, and this treatment gave the most ductile 
metal. At about 773® C. a critical or brittle point exists, 
and brass heated to that temperature has been dosoribed 
as “ burnt ” ; the term is inappropriate, for, on higher 
heating, the material again becomes ductile. Brass 
oxidises much less readily than copper, and the scale 
detached from heated bars consists of zinc oxide free from 
copper. Brass can be tinted in a few' seconds by blowing 
air containing traces of ammonium sulphide upon the 
heated specimens ; this method is stated to be more 
delicate than etching. — W. R. S. 

Brass ; Vanadium in . The effect of vanadium on 

the constitution of brass containing 60 — 60 per cent, 
of copper. R. J. Dunn and 0. F. Hudson. Inst. 
Metals, Mar. 1914. [Advance proof.] 

The pure vanadian brtissos employed were prepared 
by adding to molten copper a mixture of vanadic acid 
with a known excess of |)owdored aluminium and fluxes 
containing cryolite, oxidising the excess of aluminium 
by copper oxide, removing the slag from the surface of the 
metal, and finally adding the zino. Brasses prepared 
by the use of commercial oupro- vanadium containing 
A1 19 — 25, and Fo 4 — 6 , per cent, were also invostigated. 
The authors are of opinion that if any structural 
resolution of fi into a and 7 is effected by the addition 
of cupro-vanadium, the result is due to the relatively largo 
aluminium content of the commercial alloy rather than to 
the small vanadium content of the resulting brass. 

— W. E. F. P. 

Bronze. J. Dowrance. Inst. Metals, March, 1914. 

[Advance proof.] 

At atmospheric temperature, bronze containing Cu 88 , 
Sn 10 and Zn 2 per cent, had a maximum stress of 16-36 
tons per sq. in. and an elongation of 11 per cent, on 2 in. ; 
at 400® F. (204® 0.) and 700® F. (371® C.) the corresponding 
figures were respectively 9-6 tons and 1 per cent., and 
7 tons and 0-26 per cent. ; the alloy commenced to lose 
strength above 350® F. (177® C.). When ^ per cent, of 
the copper was replaced by load, the maximum stress of the 
alloy at atmospheric temperature was 16*5 tons per sq. in. 
and the elongation 8 per cent., the corresponding values 
at 660® P. (288® C.) and 700® F. (871® C.) being 16-8 tons 
and 18 per cent., and 8-26 tons and 2 per oent., respec- 
tively ; the oritioal temperature in this ease was about 
600® F. (316® C.). No further advantage resulted w^n 
larger proportions of lead were introduced into the alloy 
at the expense of the oopper ; but with an alloy containing 
Cu 72, Sn 10, Zn 2 and PM 6 per cent, the maximum stress 
at 500® F. (200® C.) was 12 ^ tons per sq. in. The results were 
in no way due to the absorption of atmospheric oxygen 
by the molten alloys. Further research on similar lines 
is advocated for the purpose of producing a bronze which 
can be used with safety at 700® P. (371® C.), t.e., with 
superheated steam. — W. E. F. P. 

Copper-aluminium alloys ; Influence of nkhd on some . 

A. A. Read and R. H. Greaves. Inst, of Metals, March, 
1014. [Advance proof.] 

AUiors were prepared containing 10 and 6 per cent. Al 
and varyinu amounts of Ni (1, 2*6, 6, 7-6, JO, and 16 per 
cent.), tne balance being uptime up of oopper. The alloys 
were submitted to tstts sinb to those illnstratiug the 
influence of phosphorus on Ou-Al alloys (see this J., 1913, 
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914). RoUing: With the exception of the difference in 
har^eea, whieh increased with the Ni-oontent, all the 
alloys tested (1 — 7 '6 per cent. Ni) behaved similarly, 
yielding perfectly sound rods. Wire-dratoing : All the 
wires were sound and smooth. Nickel inoresaed the 
ductility of the 5 per cent. Al-allov. gravity was 

increased by the presence of nickel, while the co'iductivity 
was diminished. Corrosion by frash water was very 
slightly increased; with sea-water, nickel up to 10 ^r 
cent, greatly reduced the corrosion of the alloys. Desonp- 
tions and reproductions of micrographs are given. Other 
tests are tabulated below. 


Type-metal; Cause ^ the oxidation of . R. Meyer 

and S. Schuster. Z. angew. Chom., 1914, 27, 121—127. 

The results of the examination of ten samples of type, 
some of which were new and others from forty to seventy 
years old, indicated that corrosive oxidation does not 
depend upon the chemical composition of the metal but 
rather upon : — faults in the founding, the methods adopted 
for cleaning and immrfect conditions of storage. It is 
commonly believed that corrosion is due to the presence 
of arsenic in the metal, but a metal having a porous and 
irregular fracture will corrode under certain conditions 


Treatment of alloys. 

Effects of Nickel. 

Aluminium 10 per cent. 

Tensile tests. 

Cold-rolled 

Annealed and slowly ooole<l . 

Quenched . 

Air-cooled 

Chill -castings 

Maximum stress rises considerably, with no reduction in ductility. ' 

(Ireat improvement up to 6 per cent. ; above 5, elongation fell off. 

Maximum stress slightly reduced. 

Properties iutermediate between quenched and annealed series. 

Increased maximum stress and yield point up to 10 per cent. ; decrease above. 

Aluminium 5 per rent. 


Cold-rolled 

Annealed and slowly cooled . 

Quenched 

Air-cooled 

Chill-castings 

j Maximum stress and yield point raised and above 5 per cent, was more rapid. 

Elongation and reduction of area greatly Improved, with maximum stress and yield point unaffected 
lip to r> per cent, above the latter properties wore Improved, the former decline of area decreased 
wjrrespondingly. 

Aluminium 10 per rent. 

AUemating stress tests. 

Cold-rolled 

Annealed 

Quenched 

Reduced resistance. 

5 per cent, diminished detrimental effect of annealing. 

Results Irregular (metal coarsely crystalline). 

Aluminium 5 per cent. 

Cold-rolled 

Annealed 

Quenched 

Diminished resistance. 

Above 1 per cent, diminished resistance. 

Quenching increased resistance str«is. 


Hardness. 

Aluminium 10 per rent. 

Diminished hardening capacity. 

Aluminium r> per cent. 

Annealed 

Cast 

More than A per cent, rapidly increased. 

More than 7*5 per cent, rapidly increased. 


Melting point. 

Aluminium 10 per cent. 
Aluminium 5 per cent. 

Slight fall at first, followed by a rise at about 5 per cent. 

Immediate and considerable rise. 


— W. R. S. 


LfAid ; Brittleness of . f). Bauer. Mitt. kgl. Material- 

priifungsamt., 1913, 31, 357 — 369. 

The lead covering of an insulated cable had become 
extremely brittle in course of use : fractures showed an 
unusually coarse granular structure. There was nothing 
abnormal in the composition of the metal. Experiments 
on lead ))lates showodf that when the flexibility was tested 
at various tom{)cratures by bending to and fro, to an angle 
of 90" on each side, until the plates broke, there was a sli^t 
fall in flexibility up to a temperature of 160" C., above 
which, up to 260" C., there was a rapid increase. Above 
200" 0., the flexibility was higher than at the ordinary tem- 
perature. Tests carried out at the ordinary temperature, 
aftm* the lead had been exposed to the influence of various 
higher temperatures for several days, showed that at 100° 0. 
the flexibility markedly decreased only after 24 days* heat- 
ing, the original value of about 22 then falling to 17-8 — 17'1 
and remaining at that on further heating. At 145" C. 
a considerable loss of flexibility was noted after 6 days, the 
value falling to 12*6 ; heating, up to 61 days, produced no 
further perceptible change. At 260" C. a simile behaviour 
was observed but the minimum value recorded was slightly 
lower (11*6). The size of the crystalline granules steadily 
increased with the time and temperature of heaii^. 
The average linear dimensions of the granules had in- 
creased fivefold after heating lor 35 days at 260" 0. 

W. F, B. 


even though it contains os little as 0*1 per cent. WhercBS 
a solid casting containing more than twice as much will 
remain perfectly sound under similar treatment. Oxida- 
tion is mainly to bo attributed to the entrance of moisture 
into the porous body of the typo and it is suggested that 
turpentine or petroleum spirit should be used instead 
of water for cleaning purposes. The type should also be 
stored under perfectly dry conditions. The presence of 
tin in the metal seems to exert a protective influence 
und«r conditions which otherwise would bring about 
corrosion, but type which is free from tin may be kept 
quite sound if properly treated. — J. A. 


Pure metals [titanium and vanadium] ; Preparation of . 

M. Billy. Comptes rend., 1914, 158, 678—580. 
Titanium and vanadium were prepared in a stat^ of 
purity, suitable for physico-ohemieol determinations, by 
reducing the vapour of the tetrachloride (made to boil in 
a current of hydrogen) by contact with sodium hydride, 
heated to 400"— 420" 0. The hydride was contained in 
porcelain boats, lined with fused salt, and could be made 
tn situ by enclosing the boats in an apparatus of soft glass, 
liie reaction was accompanied by Incandescence, but 
was not violent. Titanium was obtained as a grey 
crystalline powder which was purified by treatment wiUi 
alcohol, 10 per cent, hydrochlorio acid, and water, 
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Vanadium was dried in a current of carbon dioxide. , 
The method apj)ears to bo cai>ablc of general application. i 

— 'F. SODK. 

First Report to the Beilhy Ptizp ConmitU-e of the Institute 
of Metals on the solidification of mciah Jtom the Liquid 
Btate. (Veil If. Dcfch, D.Sc., Ph.D. Offices of the 
Institut<»of Metals, Caxton House, Westminster, London. 
1914. 

The subject is subdivided as follows : — ^I. Cellular 
structure of metals. 11. Crystallisation from centres 
and the formation of crystallites on crystal 
skeleton ■>. ITT. Foam -structures and Quincke’s hypothesis. 
IV. Cellular structures in cooling liquids. V. Liquid 
crystals. VI. Influence of surface tension. VII. Under- 
cooling and the existence of a meta-stable limit. VI II. 
Changes of volume on solidification. IX. The thrust 
exerted by growing crystals. 

Electrolytienlly deposited metals ; Adhesion and alloying of 
. M, Schldttcr. Chcm.-Zoit., 1914, 88, 289—291 

'fHE degree (.if adhesion is satisfactorily determined by 
Hurgess’s method, in which a copper disc is soldered to 
the surface of the deposit, the? force required to detach 
the latter from the underlying metal being measured 
with a spring balance. Several factors influence the 
degree of adhesion, such as nature and hardness of the 
deposit and of the cathode metal ; generally speaking, a 
soft metal adheres more firmly to rough surfaces than to 
smooth ones. 'Hie molecular attraction between cathode 
and electrolyte is increased by the addition of alcohol, 
which improves some deposits. Several metals occlude 
hydrogen during electrolysis, part of which is given off 
siibsequmitly as gas, which accumulates under the deposit 
and decreases the degree of adhesion. In some cas(‘s 
the dciiosit allovs with the cathode, and the two cannot 
be separated. Zinc on being copper-plated first becomes 
yellow : the thin coating of brass is subsequently covered 
with copper. — W. K. S. 

Surface film produced in polishing rnetals [copper]; Trans- 

jtarence or transliicence of the . G. T. Beilby. Roy. 

Soc. Proc., 1914, A 89, 593—595. 

(ioppKii was polished so as to l(*ave as thin a surface film 
as possible (see this >)., 1901, 992 ; 1903, Jlflfl) and high- 
uower photomicrographs in natural colours of the surface, 
liefore and after treatment with a 10 per cent, solution of 
ammonium persulphate (which dissolved the surface film) 
wore prepared. Before treatment the small pits under 
the surface film appeared as blue spots on a pale rose- 
coloured ground, but with red patches on the blue. After 
treatment with ammonium iiersulphato bright spots 
appeared instead of the red patches. Those results 
show that the surface film is transparent or highly trans- 
lucent, and that it extends over the smaller pits without 
any support from below, for the rod patches on the blue 
must have boon caused by reflection from the inner con- 
cave surface of the pits, which hence must have been 
practically empty. — A. S. 

Alloys ; First report of the Committee on the nomenclature 

of . Inst, of Metals, March, 1914. [Advance 

proof.] 

I’HE Committee included representatives of the Inst, of 
Metals, Inst, of Elect. Engineers, Inst, of Meoh. Engineers, 
Inst, of Naval Architects, Inst, of Eng. and Shipbuilders 
in Scotland, N.E. Coast Inst, of Eng. and Shipbuilders, 
and Soc. of C/'hem. Industry. The retention of existing 
names, sanctioned by lon^ usage, for use in industrial 
and commercial practice is advocated, but the coining 
of new names, adoption of recently coined names, and 
use of Latin or foreign names or chemical or other symbols 
is discouraged. As the basis of a system of nomenclature 
it is recommended that an alloy be denoted by the names, in 
English, of its component metals, arrange in order of 
increasing percentage by weight, eg. Zn 30, Cu 70 per cent, 
would be termed zino-oopper, and Sn 1, Zn 29, Cn 70 per 
cent. , tin-zinO'Oopper. In the case of alloys containing more 


than three metals, the names of the three metals present in 
the largest proportions should be used for the name of the 
alloy, with the prefix “ comp,” or “ complex,” but if a 
small quantity of a metal added intentionally to give 
the alloy a distinctive character be present, this may 
bo nam^ first ; e.g. Al 75, Sn 15, As 4, Co 3, Fe 2*75, 
In 0*25 per cent., might be namexi “ indium complex tin- 
aluminium, if the indium wore regarded as imparting 
special (lualities to the alloy. If the component metals 
of an alloy bo present in practically equal proportions, 
the names should be arranged in al^abetical order. 
For ordinary usage the term “brass” is used as an 
abbreviation of the systematic name zinc-ooppor, i.e. 
for alloys of zinc and copper containing more than 60 per 
cent, of oopjxjr, and “ bronze ” as an abbreviation for 
tin-copj)er, the presence of additional metals being indicated 
as in the cose of the systematic names ; e.g.^ Sn 1, Zn 29, 
Cu 70 i)or cent,, would bo termed “ tin-brass.” — A. S. 

1 Use of tar in the preparation of basic, linings of steel furnaces. 
I Wagner. See III. 

I Use of the aluminium alloy ^ duralumin^ for the manufacture 
I of domestic and cooking utensils. Fentller and Stiiber. 
j See XIX B. 

Patents. 

Cast-iron and process for producing same. R. Anderson, 
I Middlesbrough, Yorks. Eng. Pat. 3354, Feb. 10, 1913. 

! ( !ast-iuon containing, approximately C 2-50, Si 2-00, S 0-03, 
P 0*05 and Mn 1*00 p(;r cent., is produced by mixing 
I molten, finished, mild steel with molten, hfcmatite 
j cast-iron direct from the blast-furnace. — W. E. F. P. 

' Iron; Process for the manufacture of particularly 

applicable for use in dynamo machines and for like 
purjmses. W. Rubel, Berlin- Westend, Germany. Eng. 
Pat. 3445, Fob. 10, 1913. 

To iron containing not more than 0-5 per cent, of im- 
I purities, sufficient aluminium and silicon are added to 
I produce an alloy containing Al 1*3— 2*0 and Si 0’8 — 1*2 
I per cent. Boron may be substituted for silicon, and 
beryllium or calcium for aluminium. — W. E. F. P. 

j Steel and iron ; Method of treating , in the manufacture 

j thereof. C. R. Goatling, Eustis, Fla., U.S.A. Eng. Pat. 

1 17,809, Aug. 5, 1913. 

To remove dissolved gases, the molten metal (in the 
mould, etc.) is brcnight into contact with infusorial earth 
and allowed to solidify in the presence of the same. 

— W. E. F. P. 

[Iron and steel.] Furnaces ; Continuous ingot-heating 

. F, K. Siemens, Ixmdon. Eng. Pat. 17,955, 

Aug. 0, 1913. 

The hottest portion, or finishing hearth, of the furnace 
is made removable and interchangeable. — W. E. F. P. 

Steel ; Treating in electric furnaces with basic hearths. 

W R. Walker, Now York. U.S. Pat. 1,086,489, Feb. 10, 
1914. 

To refine iron or steel in an electric furnace with 
a basic hearth, a practically neutral slag of lime and 
silica is used in.wnich the proportion of silica whilst 
I sufiioiently low to avoid serious scorifying of the hearth is 
high enough to avoid notable formation of fumes of lime 
in the furnace and to provide reduced silicon for incor- 
poration with the metal, whilst the (luantity of lime is 
sufficient to ensure elimination of sulphur. For instance 
the silica may amount to 26 — 36 per cent, of the total 
weight of the slag, — A. S. i 

Steel; Special of high resistance, and improvements 

in the method of manujaclure of special steels. F. 
Thuaud. Fr. Pat. 462,463, Nov. 22, 1912. 

The finished steel has the following composition : C 0*30 
to 0-60 (preferably 0-30— 0-36), Ni 11-50 to 17, Mn 0-30 
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to 0-60, Or 1-70 to 8‘26, Si 0-30 to 0-45, V 0-25 to 0-40, 
Ti.0*40 per cent. The i^ditions ere made in a Martin or 
etorio lumaoe in the lotlowii^ order : 0*25 to 0*30 Mr 
cent, of ferrotitanium containing 15 to 20 per cent. Ti, 
niokel. ferroohrome, ferroailioon, ferrovanaaium ; man- 
ganese is added as a deoxidiser after addition of the nickel 
nnd ferrotitanium after t .e ferroailioon.— T, St. 

Iron and iAed; WeXd^nn ponder for welding — E. 
Eisengr&ber, Frankfurt a/M„ Germany. Eng. Pat. 
17,046, July 25, 1913. 

A MIXTURE of rod hfematito (previously reduced to the 
lower oxide) 70, pulverised coal 22, and flux (aodium 
phosphate) 8, parts by weight.— W, E. F. P. 

Iron-ailicon-inanganese-alaminiam alloya : Process for 

improving the mngndic qualities of . 11. A. Had- 

field, Sheffield. U.S. Pats. 1,086,705 and 1,086,766, 
Feb. 10, 1914. 

'To increase the magnetic permeability and electric resist- 
ance and reduce the hysteresis of an iron alloy 
•containing Si 2—4*5, Mn not exceeding 0*7 and A1 not 
'exceeding 1-.3 per cent., it is heated above the > -critical 
point (about 900* C. for pure iron) and then cooled slowly, 
•or heated to 900“ — 1100“C., cooled slowly, reheated to 
700® — 800® C., and again cooled slowly. — A. S. 

Ferromanganese^ ferroailieon, and other alloys ; Lining for 

electric furnaces for the production of . Gos. fur 

Elektrostahlanlagon m. b. H. and W. Rodenhauscr. 
Oer. Pat. 269,298, July 26, 1912. ’ 

To prevent the penetration of the ferro-alloy into the 
lining of the furnace walls, the portion of the lining which 
would otherwise be directly in contact with the molten 
•charge is faced with a mass rich in carbon, e.g. a mixture of 
•coke or I'etort carbon and tar. In working with induction 
furnaces, when, introducing the first charge consisting 
•of the material to bo smelted and wrought iron heating 
rings, sufficient carbon is added to saturate the iron as it 
melts, so that carbon will not be taken up from tho facing 
material. — A. S. 


and the Utter upon the lower |>ortion by oondnoted hoot. 
(4) The ohaige is supplied to the verticM facet of pamfiel 
porous carbon reaister beds, the condensing system befog 
disposed along the opposite vertical face m each rcsister. 
Each resistor is supported upon' a perforated hearth above 
the sump. The (marging space Mtween the resisters w 
divided longitudinally and transversely by eleotrioallv 
non-oonducting walls. (5) Tho furnace is provided with 
{tarallel porous rosisters and parallel charging pockets, 
with jKirts in the furnace side walU for the removm of ash 
or sinter. Gratings Bupixut the resisters above tho 
siim{)s, and tho resistors are connected eleotiioally in 
series by a carbon connection located above and spanning 
the sumps. A sump extending longitudinally w jfiUed 
with granulated refractory material, and has an open 
tap-end onclosod by a 8e()araio refractory plate thrust 
against an abutment by an outer block. — B. N. 

Tungsten ; Manufacture of . The British Thomson- 

Houston Co., Ltd., London. From General Electric 
Co., Schenectady, N.V.. C.S.A. Eng. Pst. 1915, 
Jan. 23. 1913. 

Pow’DKR for the manufacture of ductile tungsten is 
pret)ared by incorporating a solution of thorium nitrate 
with jmrifiod tungstic oxide, moulding the mixture before 
or after drying, firing the mouldings under oxidising 
o mditions and then reducing them with hydrogen. Tho 
product should contain not more than 5 per cent, of 
thorium oxide. — W. E. F. P. 

Ores and other substances ; Machine for concentrating and 

sejtarating . 0 . F. Wynne, Wrexham, N. Wales. 

Eng. Pat. 2564, Jan. 31, 1913. 

By moans of a combination of adjustable, rotary and 
vibratory crank-shafts and cranks, the table of tho 
apparatus, which is oarried upon inclined, resilient sup- 
ports, receives a quick forward motion starting from rest 
and gradually increasing in velocity, a sudden stoppage 
and reverse return motion, and also a vertioal movement. 
The apparatus is stated to be specially suitable for the 
concentration of ores containing both slime and coarser 
material — W. E. F. P. 


Iron-nickehcopper alloy; Process of making an . 

G. H. Clamor, Philadelphia, Pa. U.S. Pat. 1,086,314, 
Feb. 3, 1914. 

The matte obtained by smelting ore containing iron, 
nickel ami copper sulphides is oompletdy oxidised W 
roasting, and subsequently reduced to metal. — W. E. F, P. 

^inc furnaces; Apparatus for manufacturing receirers 

jor . B. Mohring, Dillingen-Saar, Germany. Eng. 

Pat. 30,061, 1)00. 31, 1912. 

Isr a press for the manufacture of receivers from “ dry ” 
•clay or loam, the matrices ” containing the latter are 
made in two parts hinged together, and supported upon a 
pivoted table, tho arrangement being such that the 
*** core is Buooosaivoly introduced into each by mechanical 
means. (Referonoo is directed to Eng. Pats. 1098 of 
1880 and 11,316 of 1893.)-W. E. F. P. 

Zinc furnace ; Electric mth integral compound resisters 

and compound condensers. J. Thomson, New York. : 
U.S. Pats. 1,086,414 to 1,086,418, Fob. 10, 1914. 

<1) The furnace, containing a carbon resister bed, com- 
prises an enclosed reaction chamber {wovided with a 
aeries of openings in the side walls, tlmough which the ' 
charge is stoked to and upon the upper surface of the 
Toaister in transverse ridges altemstuig with troug]^. 
<2) The carbon resister is provided with a series of 
euperimpos^ spaced bars, forming galleries or slots 
through which the charge is fed to portions of the upper 
surface of the resister. The latter is supported upon a 
spaced grating, through which the products gravitate into 
a sump, and from which the fumes pass throng ports to | 
the condenser. (31 The charge is located between a rod 
resister and a hraksii. oarhoa naiater, the feunner acting { 
upon the upper portion of the charge by radiated heat, j 


Magnetic, separators. Bowes, Scott and Western Ltd., 
and I. S. Dalgleish, London. Eng. Pat. 3046, Feb. 5, 
1913. 

The separator has two converging^ |)oleg fixed one above 
the other between which a puwating or alternating field 
is sot up. The descending material is separated into 
two streams by the upper pole, the more magnetic porticHi 
being defleotoa, by the influence of the lower pole, to one 
receptacle, and the loss magnetic part falling vertically 
on to a shoot leading to another receptacle. Dheot 
contact of the material with the poles is j^vented by a 
removable, curved, non-magnetic sheet attached to l»th 
poles and bridging the gap between them. The magnet 
may be removabty attached to the wall of a tank for 
effecting the separation of materials in water.— W. E F. P. 


Ores and the like ; Mills for grinding, crushing and jmf- 

verising . K. 8. King, London, and Head Wi^hteon 

and Co., Ltd., Thomaby-on-Tees, Yorks. Eng. Hi. 
22,476, Oct. C, 1913. 

A PAN mill of the disc type provided with a oiroumlerential 
overflow for slime and, below the grinding aone, with a 
central outlet, or series of outlets, for the intermittent 
discharge of concentrate ; the bed of the pan may be of 
conical shape to facilitate the passage of the ooncentrate 
towards the outlets.— W. E. P. P. 


{Lead and zinc.] Metallic ndmhides ; Method for the stp^- 

tttion of Li. Bradford Pr. Pat. 462jBiW, l^pt. 16, 

1913. Under Int. Conv^ Sept, 19, 1911 
An aeoeoiis solutioa oontainlfig about 10 per cent, of 
oom^ salt, and Cbl to 0*8 per oent of ad^mk ^ 
and heated to 48®— 71* C, la used to o0soi a JMM mi 
separation of galena from blende and pyrites, the former 
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mineral being left as a residue with the gangue, from 
which it is subsequently separated ; or, as Is preferable, 
the gangue may first be separated from the mixed sul- 
phides. In order to cause a better separation, the aotion 
may be retarded by the addition of alkali sulphites or 
thiosulpbatoe, or sufphurdus add.— T. St. 


[Lwd and zinc] Metallic sulphides: Separation of ores 

containing . Minerals ^paration. Ltd, Fr. Pat. 

462,7fl7, St^pt. 18, 1913. 

ZiNO and load sulphides are separated by fiotation at 
atmosphorio temperature, in neutral or alkaline solutions 
containing sulphates, chlorides or nitrates of calcium, 
|H>ta88ium and sodium, and a froth-producing agent such 
as euc^ptus oil. Natural mineral waters may also bo 
used The zinc sulphide, which is loft with the gangue, 
may be separated from the latter by continuing the 
action with the same solution, or preferably with fresh 
water. Suitable apparatus for carrying out the pre^ess, 
and for making preliminary laborafr^ry tests, are described, 
and the compositions of various solutions which have been 
employed are given. — T. St. 


[Gold and st’/wr.] Metals ; Process of precipitating and 

separating from solutions. II. S. Towno, New 

York, and C. Ilobinson, Mount Vernon, N.Y., U.S.A. 
Eng. Pat. 2807, Fob. 3, 1913. 

A MiXTtBK of the solution {e.g. cyanide) with a finely 
divided precipitant {e.g. zinc) is passed along a zi^ag 
pipe, to effect mixing and agitation, and conducted into 
a relatively largo volume of solution (cyanide) contained 
in a vessel of the spitzkoston type. The end of the 
delivery pipe is situated nearer the bottom than the top 
of this vessel, in which the precipitate settles by gravity 
and the solution overflows at the top. A screen sup- 
porting a layer of zino is disposed across the uprier part 
of the vessel to ensure complete precipitation and filtration 
of the liquid immediately before discharge. — W. E. F. P. 


Silver ores : Metallurgical treatment of , 0. Dyckerhoff, 

Karlsruhe, Germany. U.S. Pat. 1,086,676, Feb. 3, 1914. 
Thb ore, ountaiuing silver, cobalt, nickel and arsenic, is 
roasted with common salt, clay and pyrites to produce 
soluble compounds of the metals which ore subsequently 
extracted by leaching with appropriate solvents. 

— W. E. F. P. 


[Lead pipes, eU.] Pumping apparatus for the manufacture 
of products of indefinite length from molten lead or other 
metals or alloys, H. Bebauge, Paris. Eng. Pat. 3944, 
Fob. 16, 1913. Under Int Conv., Fob. 17, 1912. 

A ooKTiNUOusi.y acting apparatus in which the operating 
mechanism (kept at a low temperature) and the pump 
proper (immersed in the molten met^) are disposed 
separately and independently, each piston being connected 
to its rod by means of spherical bearing surfaces to obviate 
lateral stresses and consequent friction between piston 
and cylinder. The suction and pressure valves of the 
apparatus operate without sprinss, the necessa^ pressure 
on the seats being obtainea sololy bv the difference in 
density between the molten metal and that of which the 
valves are composed. An air-bell provided with a safety 
valve is employed to regulate the delivery pressure of the 
molten metal.— W. E. F. P. 


Slag and the like ; New process for ^verising liasUfusmace 

. E. A. Bagley and M. K Feilmann, l^ndon. 

Eng. Pat. 4018, Feb. 17, 1913. 

A THIN stream of the molten slag is poured on to the 
upper surface of a smooth, intemaJly-oooled, metal drum 
rotating at high speed, with the object of p^ucing a very 
thin, continuous solidified sheet which is snbs^uently 
pulveiiied by projection aninst a metal {date or dowly* 
rotatfrig metal cylinder.— W. E. F. P. 


Furnace; MuMe E. Ooiran, Cardiff. Eqg. Pat* 

6166, March 12, 1913. 

Ik a muffle furnace having alternative paths for the^ 
heating gases, the flues and ^mpm are so arranged that 
the heat can be uniformly distributed or concentrated 
at the top, bottom or sides of the muffle.— W. E. F. Bi 

Furnace ; Pevarberaiory . Soc. Fran9ai8e d’Exjj^oit* 

do Fours Speoiaux a Haute Temperature, Paris. Eng. 
Pat. 11,390, May 15, 1913. Under Int. Conv., June 18,. 

1912. 

A FT7BNAOB having a fireplace, a reversible regenerator 
and a draught chimney at each end of the rectangular 
fusion-chamber, the hearth of which — separated from tho 
sole of the furnace by blocks of refractory material — ^is 
formed into a number of basins by transverse, hollow 
partitions. A lateral chamber, communicating with the 
regenerators and the fusion-chamber, is situated upon each 
side of the middle of the fumaoo, the flow of gases tj^ough 
the apparatus being directed by means of dampen, etc., 
opcraiixi from the exterior. — W. E. F. P. 

Blastfurnace. J. Reis, Montclair, N.J. U.S. Pat. 
1,086,220, Feb. 3, 1914. 

An nnru’ar, perforated screen is disi>osod between the 
feed hopper and the wall of the furnace to prevent the 
discharge of coarse, solid material into the gas outlet. 
The lining of the furnace, is nrovided with shoulders upon 
which the screen is supported so as to be easily removaWo. 

— W. E. F. P. 

Metallurgical furnace. U. Wedge, Ardmore, Pa. U.S. 
Pat. 1,086,494, Fob. 10, 1914. 

Tns furnace comprises a series of superposed treating 
chambers with intermediate air-heating chambers, all of 
which arc connected by moans of a flue. The air passea 
from the air-hoating chambers over electrical heating 
devices in the flue on its way to the treating chambers. 
The electrical heating devices arc mounted on plugs, 
which fit into openings in the wall of the flue. — A. S. 

Castingfurnace. I. Hall. Fr. Pat. 462,668, Sept. 16^ 

1913. Under Int. Conv., Sept. 16, 1912 and May ku 
1913. 

Thb furnace has an automatic device for regulating the 
gas supply and indicating the temperature, and a water- 
cooled mould which can bo emptied by tilting. — W. R. 8. 

Tin or other ores ; Automatic process for the recovery of 

from rivers, umle sands, and the like. W. .T. Hooking, 
Camborne, Cornwall. Eng. Pat. 10,936, May 9, 1918. 

By means of a centrifugal pump, the material is trans- 
ferred from a pit (in the river) to an elevated launder 
provided with a horizontal sieve through which the sand 
passes to a series of spitzkasten having a peripheral 
disebargo and arranged in parallel. From the bottoms of 
these vessels the thickened pulp passes to separate con- 
centrating tables.— W. E. F. P. 

Detinning ; Proc^ess of . F. von Kiigelgen, Holoomba 

Book, Va., and G. 0. Seward, East Orange, N.J., 
Assignors to Golumbia-Kniokerbocker Trust U.S* 
Pat. 1,086,921, Feb. 10, 1914. 

A MiXTVBE of dry chlorine gM and air is passed through 
a series of tanks containing tin scrap in various stages of' 
detinning, the temperature being kept bdow that at which 
iron is attacked. The chlorine comes into contact first 
with scrap which is almost completely stripped and then 
pro^pessiiwy with scrap oontaimng increasing proportions 
of tin, so that finally air free firom chlorine is d^harged 
from the last tank containing fresh scrap.— A. S. 

Wires ; Process and apparatus^ the subsequsnl treatment 

ofdraumorroUed W. Fiese, Dortmund, Oerman* 

Pat. 19,277, Aug. 25, 1913. ^ 

Thb wire is passed through a leoeptade or brush filled 
with chalk, then wound on a drum, annealed on the latter 
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and placed in an acid bath, unwound^ paseed in succoMion 
throQgh a water*troogh, a diying device, one or more 
alkaline solutions, a second dr^ng apparatus, and finally 
wound into coils. Several wound drums (of conical shape 
to facilitate unwinding) may be placed in the acid bath 
together and the separate wires conducted through the 
various stages at one operation. — W. E, F. P. 

JSntdUr-fumes ; A pparatm for arresthig , and recovering 

their valtiee. C. S. Vadnor, Salt lake City, Utah. 
U.S. Pat. 1,085,712, Fob. 3. 1914. 

The fumes are fMUMod upwards through a tower filled 
with pieces of insoluble solid materi^,’' supported by 
a perforated, arched partition disposed above the side inlet, 
and agitated by the rotation of a vortical shaft to which 
horixontal arms are attached. The chamber beneath the 
])artition is provided with an inclined bottom from which 
the filtered pirticlcs arc periodically removed.— W. E. F. P. 

Slimes; Apparatus for roasting . R. T. Wales, 

Chrome, N.J. IJ.S. Pat. 1,085,831, Feb. 3, 1914. 

A SKRTES of fluedike roasting ohambers “arranged in 
multiple” is heated by gases which, after being mixed 
with a regulated quantity of air, arc passed from a common 
distributing flue, through the chambers, to a common 
outlet. The opTation of any chamber may Ikj suspendetl 
(for inserting or removing trays containi^ the slimes) 
without retarding that of the others. — W. E. F. P. 

Metals ; Extraction of volatile . H. Pape. First 

Addition, dated Sept. 23, 1913, to Fr. Pat. 449,480, 
Oct. 1«, 1912 (sec Eng. Pat. 22,715 of 1912; this J., 
1913, 1073). 

To avoid the partial solidification of molt-cn products 
below the grate of the furimoo described in the principal 
patent, flame i.s directed on to the surface of the molten 
(collector which may be used for separating products of 
different specific gravity. — W. II. S, 

Alkali metals by cUetrolysis. B, lioiscl and A. Nacivot. 
First Addition, dated Nov. 14, 1912, to Fr. Pat. 450,688, 
June 24, 1912 (this J., 1913, 1074). 

The apparatus comprises a mcitallio vessel vith two rows 
of electrodes separated by a porous diaphragm, each row 
Iwing connected with an arrangement for reversing the 
current at predctt'.rniined intervals, so that it may serve 
altornaUdy as anode and cathode. The metal collects in 
■a metallic frame, from which it is ladled out when suffi* 
eient has collected. — B. N. 

Alkali metals or alloys of (lie same; Prodneiion of . 

Chem. Fabr. von Hoyden A.-G. Gor. Pat. 269,712, 
Nov. 19, 1912. 

Fused alkali carbonates, to which salts capable of lowering 
the melting point but not participating in the elootrolysis 
may bo added, are electrolysed with the use of carbon as a 
soluble anode material. The reactions given are : — 
Na,C(),-^2Na-f CO", ; 

2COj(^^->2COj+G2 j 0'i“0u~>’C0j* 

-A. S. 

Eiwc, Uady copper, silver and gold ; Method for the. extraction 

of from complex sulphide ores. H. E. L. Fidvet. 

First Addition, dated Nov. 20, 1912, to Fr. Pat. 457,707, 
July 18, 1012 (this J., 1913, 1018). 

The sulphurous acid arising from the pyrites in the ore, 
Of from added iron sulphide, and recovered by washing the 
capping gases in coke scrubbers, is utilised to separate the 
mixM oxides of lead and sine which are obtained by the 
process described in the original patent. After the removal 
of the insoluble lead compounds, the solution is heated to 
preoiiiitate the sine as sulphite, which is afterward 
oaloiM. In hot climates, the coke aiwabbers may be 
supplied with a solution of common salt, which reacts with 
the sulphurous acid in presenoe of air with the Icnnation 
ol hycfrochlorio acid and sodium sulphate. With this 


Solution zinc is dissolved as chloride and after separating 
the solution from load sulphate is precipitated nn^ limn 
or magnesia.~T. St. 

Mercury, tin, antimony, and arsenic; Extraction of — 

B. Szilard. Fr. Pat. 463,039, Sept. 27, 1913, 

The ore is heated under nrossnre with a solution of sodium 
and barium sulphides and calcium hydroxide. The metals 
are recovered from the filtered liquor by precipitation with 
an ooiti or sodium bisiilphate, or ammonuim salts, or by 
electrolysis, or by addition of a few crystals of the 
m')ialUc sulphide to bj obtained along with ammonium 
lutrato. Solution of the ore and meotrolysis of the 
liquor may be carried out simultaneously. — W. K. S. 

Qraphite and metals ; Manufacture of ekctrioal conductors 

composed of . G. Prouss. Fr. Pat. 463,132, Oct, 1, 

1913. Under Int. Com., Oct. 2, 1912. 

Suitable powdered metals or alloys ore mixed with 
graphite powder, eomprossdd in the cold to leduoe the 
amount of included air and then heated under pressure, 
to form a homogeneous alloy completely enclosing the 
particles of graphite. — W. R. S. 

Cement steel ; Art of manufacturing . G. H. Benja- 

min, Now York City. Eng. Pat. 3564, Feb. 11, 1913. 
See U S.Pat. 1,054,817 of 1913 ; this J.,1913, 430.— T. P. B. 

Armour-plates; Process for the manufacture of A. 

Luoertini, Sampiordarena, Assignor to Soo. Anon. 
Ttaliana Gio. Ansaldo Armstrong & Co., Genoa, Italy. 
U.S. Pat. 1,086,459, Fob. 10, 1913. 

See Fr. Pat. 442,299 of 1912 ; this J , 1912, 929.— T. F. B. 

Tungsten attd other metals in malleable form ; Process and 

ajyparrUm for producing . J. Canello, Paris. Eng. 

Pat. 6150, Fob. 28, 1913. 

See Addition of Juno II , 1913, to Fr. Pet. 444,878 of 1912 : 
this J., 1913, 1160.— T.F. B. 

Metallic powders or coatings ; Furnaces for producing — , 
M. U. Schoop, Zurich, Switzerland. Eng. Pet. 6510, 
Maroh 6, 1913. Under Int. Conr., March 8, 1912, 

See Fr. Pat. 441,100 of 1912 ; this J., 1912, 822.— T. F B. 

Retort furnaces [for use in smelting zinc, etc.]. G. Londress 
end W. Worley, Grafton, W. Va., U.S.A. Eng. Pat. 
11,900, May 21, 1913. Under Int. Conv., June 25, 
1912. 

wSkb U.S. Pat. 1,048,420 of 1912 ; this J., 1913, 93.— T. F. B. 

Reheating furnaces. F. K. Siemens, London. Eng. Pat. 
28,048, Deo. 5, 1913. 

See Gor. Pet. 268,379 of 1913 ; this J., 1914, 144.— T. F. B. 

Furnaces for licating ingots; Continuous , F. K, 

Siemens. Fr. Pat. 461,937, Aug. 27, 1913. 

See Eng. Pat. 17,955 of 1913 ; preceding.— T. F B. 

Reduction furnaces; Muffle for , A. Eoitzheim, 

Duiaburg-Ruhrort, Germany. U.S. Pat. 1,086,9^, 
Fob. 10, 1914. 

See Fr. Pat. 466,636 of 1913 ; this J., 1913, 1018,— T. P. B. 

Treating waste acid and acid effluents from tin-piaU works, 
Eng. Pat. 3505. 8es VIL 
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Patents. 

Insulating materials; Manufacture of efecfric— . W. 

^hm. Fr. Pat. 46^857* So]^ 23, 1913. 
Xnsulatobs for high-tension work are prepared by im- 
pregnating porous porcelain or earthenware with pamAn, 

J> 3 


m 


CL.XII.-FATS; OILS; WAXES. 


fM«roh 31, 1M4. 


oils, lao, mica powder, etc., and then treating, e.g., with 
OBone, to effect a hardeniiu of the oils in the pores. The 
powdered ceramic material, before firing, is mixed with a 
substance, which by combtistion or evaporation poduces 
the necessary porosity, and the porous material is first 
submitted to a reduce pressure, and afterwards impreg- 
nated under pressure. — B. N. 

Electrical insulation and otfier purposed ; AlmntfnHure oj 

a material suitable for . The British Thomson- 

Houston (Jo., Ltd. From General FJectric Co., Schenec- 
tady. N.Y. Eng. Pats. (1) 3271, Feb. 7, and 22,358, 
April 9, 1913, (2) 3566, Feb. 11, 1913. 

(1) A FirsiBLK intermediate reaction product is prepfited 
bv slowly heating phthalic anhydride and a polyhydric 
alcohol, and a clear infusible product free from cavities is 
obtained from this by heating for some time to about 
86® to 135'’ (^, afterwards heating to a higher temperature 
further to harden and toughen thf? resin. (2) One part by 
weight of a polyhydric alcohol, such as glycerol, is heated 
witn two parts by weight of succinic, tartaric or pyro- 
tartario acid to about 220® C. until the mass becomes 
viscous, and the heating is continued at about 85® C., until 
the mass forms an insoluble, infusible, (dastic product. 
Part of the acid may be advantag(H)usly replaced by a 
polybasio aromatic acid. — B. N. 

Insulating and fusible powder for electrical applicnlionn. 

H. Grosamann. Fr. Pat. 462,992, Sept. 25, 1913. 

A EisiNOUS substance of low melting point, such as rosin, 
pitch, asphaltum, etc., is intimately mixed with a sub- 
8tan(K% such as glass, porcelain, marble, sand, talc, barytes, , 
etc. The tendency of the jiowder to brittleness after ; 
fusion and solidification may be diminished by mixing 
with a fusible and malleable substance, such as paraffin, i 
camauba or other wax. — B. N, i 

Electrode ; Storage l)nttery and process of making i 

same. H. 0. Hiibbell, Newark, N.J. U.S. Pat. ! 
1,086,666, Fob. 10, 1914. , 

Ai/rKRNATK thin layers of iron and a metal like oadmitim j 
are arranged closely together face to face, so as to form j 
a plate with the layers disposed edgewise to the faces of i 
the plate. The cadmium is removed by distillation, | 
and the iron layers are formed with olectrolytioally -active j 
iron compounds on the surface, by making the plate the i 
anode in an aqueous solution of phenol containing an ^ 
alkali phonolate (phenoxide). — B. N. 

Accumulators ; Solution for ceUs of lead . P. Rab- 

bidge. Fr. Pat. 402,603, Sept. 2, 1913. Under Int. , 
Conv., Sept. 2, 1912. 

A OOKOEKTRATEI) Solution of {Mitassium })ermanganate, ; 
e^nal to about 10 per cent, of the electrolyte, is mixed ; 
wiUi the latter for the purpose of desiilphating or pre- ; 
serving the plates. — B. N. 

CeU ; Elecfroiytic for generating hydrogen and oxygen , 

foses. J. B. Burdott, Assignor to Burdett IManu- 
factoring Co., Chicago, 111. U.S. Pat. 1,086,804, ! 
Feb. 10, 1914. 

The cell is provided with an electrode-supporting element, i 
oompriHing a casing with partitions forming gas-tight 
oompartments, and with a continuous diaphragm attached 
to tne partitions so as to form extensions of the com- 
{Murtments. The parts of the diaphragm attached to the 
partitions form separating walls for the cathode and 
anode compartment, through which, and the outer cell, 
electrolyte is automatically circulated. Gas conduits 
communicate with the oompartments, and an adjustable 
eonduit projects into the electrolyte, in order to regulate 
the pressure of the evolved gas. — B. N. I 

Water; Element, far the electrolysis of . Masohinen* 

fabiik Siirth G. m. b. H. Fr. Pat. 462,394, Sept. 3, 
1913. 

KaoB (dement comprises an iron frame, foiged or soldered 
by autogenous soldering to the electrode, and the upper 


edge of each element contains two chambers, to ooUeet 
the gases and separate entrained electrolyte. The sheets 
of metal forming the electrodes are corrugated, or may be 
provided with transverse ribs soldered to them, and the 
diaphragms, separating the electrodes, comprise two 
series of alternating metallic bands between which is 
disposed a thin metallic perforated sheet or wire gauze of 
: fine mesh. — B. N. 

Anodes of antimonial lead for eleetrolytic purposes. Siemens 
; iind Halske A-G. Ger. Pat. 270,191, Oct. 6, 1912. 

I The anode consists of a number of rods, the croes-seotion 
I of which is circular, oval, or other form free from sharp 
I corners. The rods are ffxod at one end to a common 
' conducting and supporting bar, so that they are free to 
' expand in the direction of their axes. The use of anodes 
' of this kind obviates the difficulty ex|>erienoed with sheet 
I or ])late anodes of antimonial lead due to the frequent 
formation of short circuits owing to bending of the sheets 
or plates within the bath. - A. S. 

Eleetrolysifi of alkali and alkaline-earth chlorides. Eng. 

Pat. 21,402. ,SVe VII. 

Manufacture of ehetrical conductors composed of graphite 
and metaU. Fr. Pat. 463,132. See X. 
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C\}d liver oil \Oleutn Jecoris AseUi] ; Content of unsaponifi' 

able, mutter in . H. Thaysen. Bor. Deutsoh. 

Pharm. Ges., 1914, 24, 136 — 140. " 

A numbeh of specimens of cod liver oil wore tested by 
mixing five drops with one drop of sulphuric acid, when 
a violet colour developed which soon changed to brownish- 
red. Six of these gave a colour the same depth as that 
of a mixture of 100 c.e. of water with 2 c.c. of iV/10 
potassium bichromate solution. The acid value of these 
santplos varknl between 1*2 and 2*3 and the unsaponifiablo 
matter between 0*70 and 1*02 per cent. The other samples 
had an acid value varying between 9*0 and 59*0, and 
un8a|>onifiablo matter 0*64 to 2*30 per cent. The oil 
with the highest acid value had the darkest colour. 

— F. Shdn. 

Kickxia elasticM and Manihot Glazcovii ; Oil from the seeds 

of . H. Sprinkmeyer and A. Diedriel s. Z. Unters. 

Nahr. Genussm., 1914, 27. 120 — 124. 

Kickxia elaslica The cruslied seeds yielded, when 
expressed and extractfid with ether at about 70® 0., 
28*16 })or rent. (54*8 per cent, on the kernels) of a golden 
yellow oil with a characteristic odour and bitter taste. It 
had drying properties (9*53 per cent, increase in weight 
in Livaohea test), and yielded 0*48 mr cent, of an insol^le 
bromide. It had the following onaraoters : — Sp. gr. at 
16® C., 0-9327 ; refraotion at 40® C., 68*8 ; at 25® C., 
77*3 ; acid value, 3*33 ; sapon. value, 179-6 ; Reichert- 
Moissl value, 0*66 ; Hehner value, 95*95 ; iodine value, 
130-9 ; Polenske value, 0*30 ; optical rotation (200 mm.) 
+0*8®. Fatty acids : — Refraotion at 40° C., 67*3 ; at 
25® C., 66-0 ; m, pt. 26*2® C. ; solidif. pt. 23*0® C. ; neutral- 
isation value, 183*0 ; iodine value, 139*7 ; and mean 
molec. equiv., 312*0. The oil would be suitable for 
varnishes and paints, whilst the seed hair oould bo utiluKid 
as upholstorv material. Manihot Olazeovii : — The seed- 
kernels yielded 60-16 per cent, of a yellow oil with a 
pleasant nutty aroma and taste. It dned well (Livaohe 
test, 7-69 par oent.), and oould be used for varnishes, etc. 
With Bellier’s reagent it gave a deep blue colouration. 
The oil yielded no insoluble bromide, out the fatty acids 
gave a deposit of linolic acid tetrabromide. TheifoUowing 
values were obtained Sp, gr. at 15° d, 0-92^ ; re^- 
tion at 40® C., 61-8 ; at 26® C., 70*2 ; add value, 1-74 ; 
saponif. value, 192-6; Rekhert-Meissl value, 10-66; 
Hehner value, ^*65 ; iodine vidue, 117-6 ; Polenske value, 
0-60. Fatty acids : — Refraotion at 40® C., 47*3 ; at 26® C., 
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55-4; m. pt 25*8; solidif. pt., 23'5'’G.; noutralisation 
▼alne, 202 6 ; iodino value, 13l‘6 ; and mean molec. e^iv., 
280-9. (See also Kideal and Aoland, this J., 1913, 704.) 

~C. A. M. 

Glycerides and their fatty acids ; Applications of the method 

of determining the difference in the melting points of . 

A. Bdmer. Z. Untorauch. Nahr. Gonussm., 1914, 27, 
153—172. 

Lard : — It is possible to detect 5 per cent, of boof fat in 
lard containing cocoanut oil. arachis oil or cottonseed oil 
by the author^s m. pt. method (this J., 1014, 38). Any 
deviation from the normal figures for lard which might be 
caused by fats such as shea butter could be checked by tho 
ph 3 rtc«teryl acetate test. In the cose of hydrogenated 
arachis and sesanuS oils tho m. pt«. of the least soluble 
glycerides wore very high (70 0® C., and 71*5® (A rosnoc- 
tively) whilst the corresponding fatty acids melted at 
68*6® C. and 68*5® C.; hence these glycerides apparently 
consisted of tristearin. Hydrogenatwl cottonseed oil, 
however, yielded a mixture of glj^ceridos (m. pt. 01*3® C.), 
containing fatty acids melting at 38® C. The m. pt. 
differences ranged from 0“ to 0*8® C. for hydrogenated 
arachis and sesam^ oils, and reached 2*8® C. in the case of 
the cottonseed oil. llieso hardened fats added to lard 
defwesaed the difference in the m. pts. to a greater degree 
than beef fat, from which however they could bo dis- 
tinguished by tho phytosteryl acetate t^t. The least 
soluble glycerides of sucking-pigs’ fat and of tho fat of pigs 
fed abnormally upon cocoanut, maize, sesaind and cotton- 
seed ofi-cakos differed from those of normal lard in con- 
taining a smaller proportion of a-palmitodistearin and 
more stearodipalmitin, but no new glyceridos had been 
produced. Such abnormal feeding did not prevent the 
detection of beef fat by the author’s method. 

Detection of hrd and tallow in cocoanut oil: — The 
glycerides of cocoanut oil separated by crj-stallising 
60 grms, of tho fat from 50 c.c. of acetone at 10® 0. melted 
at 47*3® C., whilst their fatty acids molted at 44*3® (J. In 
the cose of palm-kernel oil the glycerides obtained in two 
c^stallisations melted at 39*9 (I.) and 46*2 (II.), and gave 
differences of 5*8 and 4*1® C. respectively. CJoooanut oil 
containing 6 per cent, of lard yielded glycerides melting 
at (I.) 81*3® C. and (II.) 03*3® 0., and showing differences 
of 7*6® and 7*0® 0. respectively. Analogous results were 
obtained with mixtures of cocoanut oil and boef-fat. A 
comQiercial sample of mowrah fat yielded glycerides of 
m. pt. 01*.'J to 06*3® C., with m. pt. differences of — 0*7® 0. 
to -f 2*1® C. 

Detection of lard in butter fat : — The palmitodisteorin 
of butter fat melts at 62*9° to 63* 1® C. (fatty acids, 62*4® 
to 63® C.), whilst lard stearodipalmitin melts at 58*0® C. 
(fatty acids, 55*2° C.). Adaitions of lard to butter 
cause the difference betwt^n the m. pts. of the 
more insoluble glycerides and their fatty acids to bo 

g reater than normal. In tho case of four samples of pure 
utter tho differences in the m. pts. in the last five of 
eight crystallisations ranged from — 0-2° C. to 3*3® C., whilst 
butter containing 10 to 20 per cent, of lard showed diffor- 
enoos of 2*3° to 6*8° C. for the more insoluble glycerides. 

Detection of lard in goose fat : — The most insoluble 
glyceride melted at 62*4'^ C. and contained fatty acids of 
m. pt. 58*2® 0. The glycerides separated from mixtures 
of goose-fat with 20 and 30 per cent, of lard melted at 
higher temperatures, but the m. pt. differences between 
glycerides and fatty acids did not differ materially from 
those given by the pure goose-fat. — C. A. M« 

Fatty acids; Catalytic reduction of unsaturated — -by 
means of nickel and nickel oxide. W. Meigen and G. 
Bartels J. prakt. Ohem., 1014, 89, 290—301. 

The hydrogenation of fats proceeded much more rapidly 
at first, and at a lower temperature (180® C.), when nnely 
divided reduced nickel was used as catalyst than when 
nickel oxide (obtained by ignition of the nitrate) was 
employed,' in which case a temperature of 250® C. was 
necessary. The view of Bedlord and Brdmann (this J., 
1913, 611) that a suboxide of nickel (Ni|0} is formed 
d nring tho reduction is rejected, and the opinion expressed 


that ^tallio oxides do not act as catalysts in the hydro- 
genation of unsaturated fatty acids but only tho metal 
reduced therehrom. In experiments with nickel oxide, 
the presence of metallic nickel in the catalyst after use 
was proved by chemical analysis (the nickel content was 
higher than corresppndod to a sulwxidfi), by its electrical 
conductivity, and oy the formation jof niokel-oarbonyl on 
treatment with carbon monoxide. In these tests, it was 
necessary carefully to exclude air, which very readily 
oxidised the finely divided reduced nickel.— A. S. 

j Fatty acids; Decomposition of Im mould-fungi. A. 

' Spiockermann. Z. Unters. Nahr. (ienussm., 1914, 87, 

I 83—113. 

I One grm. of each of the pure fatty acids replanting 
I saturated, uusaturated, hydroxy- and keto-aoids was 
I mixed with 6 to 25 grms. of kieselguhr and 7*5 to 37*5 florms. 

I of nutrient nitrogenous broths, and tho mixture inoculated 
I with cultures of FeniciUivm glaueum, As^giUus, MonUiOt 
i ok*. After periods of 2 to weeks Me residual fwbty 
acid was recovered. In each cose absorption of the fatty 
acid had occurred, ranging from 3*4 per cent, (araohidk 
acid) to 91*3 per cent, ^myristic acid). The neutralisatbn 
values of the recovorea acids wore invariably lower by a 
few units, the decrease depending upon the extent 
> the decomposition. The iodine value of oleic acid was 
invariably reduced, whilst, on the other hand, the saturated 
I fatty acids frequently showed an increased iodine value, 
i particularly in the case of laurio acid {e.g., 16*6). As 
I a rule, the m. pts. were somewhat lower than j^ora 
I Laurie add was completely oxidised to water and carbon 
I dioxide. Oleic, elaimo and erucio acids were deoompoaed 
I by the moulds more slowly than lauric or myristio adds, 

I but more rapidly than stearic and araohidio acids, whilst 
brassidio acid was decomposed more rapidly than fatty 
I acids containing 12 to 18 carbon atoms.— €. A. M. 

i 

Olive oil ; Bancidity of and oxidation oj oleic acid in 

presence of sunlight. F. Canzoneri and G. Bianohini. 
Annali Chim. Appl., 1914., 1914, 1, 24—32. 

Samples of tho same olive oil wore respMtively exposed 
to air and sunlight, exposed to air under similar conditions 
in the dark, and expo^ to sunUght in a sealed tube from 
which the air haa been exhausted. The first 
became rancid but the other two remained unaltered, 
indicating that the effect is due not to mioro-orgamsms 
but to tho action of air accelerated or determined by the 
I action of light (see also Scala, this J., 1898, 359 ; 1908^ 

) 819). The action of air and oxygon on oleic acid was also 
I studied. After exposure to air and light for 5 mont^ 

' t'jcrc wore detected in the reaction product a white 
I solid (ra. pt. 60®— 51® C.), probably stearolaotone, 
i nonylio, formic, azelaic, and dihydroxysteario aeida, 
nonylio aldehyde, and the acids A and B obtained 
by Molinari by tho decomposition of oleic aeid 

ozonide. After exposure to oxygen and U^t 

for one week, the presence of nonylio and sem* 

' azelaic aldehydes and azelaic, nonylio, di- and mono* 

! bydroxysteario acids was detected. These results indieate 
I that the deoomposition of oleic acid by air or by oxygen 
I in presence of light proceeds along similar lines to the 
I decomposition by means of ozone (see Harries, this J., 

I 1906, 1055, 1158; 1009, 250; Molinari, this J., 1906, 
I 1055 ; 1908, 1073), the action taking place at the double 
I linkages with a tendency to the formation of peroxides, 

! aldehydes and acids of the type of nonylic compounds and 
i their oxidation products, the latter becoming more 
I complex the more the oxidation is prolonged.— A. S. 

' Soap solutions; Studies of the constitution of . Tka 

electrical condnelivity pstassium salts of 1 m fattyaeids. 
H. M. Bunbury and H. JE. Martin. Chem. Soo. Trans., 
1914,106,417-435. 

The electrical conductivities of the potesiiain mils of 
the saturated fatty acids with an even number of oarbon 
atoms in the molecule, from the stearate to the be xo at e , 
were determined at 90® C. : they were generally hkber 
than those of the sodium salts (this J., 191 1, 222), but mem 
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was a general resomblanoe between the ourvos repreeeniing 
the variation of the conductivity with the concentration 
of the solution. The maxima and minima were more 
pronounced in the case of the p tassium salts and to a 
greater extent than could be accounted for by the d flerence 
in the mobility of sodium and potassium ions. In the case 
of mtassium palmitato the conductivities found wire 
mu^ lower than those predicted from the values for 
sodium palmitato. The differoncos between the maximum 
and minimum conductivity values were much more 
marked in the case of the potassium soaps, this being most 
strikingly seen in the case of the laurates. Potassium . 
hexoate had the characteristic properties of a soap in | 
concentrated solution but these at once disappeared on i 
dilution. Potassium octoate behaved in a similar manner. I 
whilst the decoate was the first to produce a typical j 
though thin lather. The densities of the soap solutions | 
increased very much less rapidly than the concentration. i 
'rhus, the excess of density of 2 jN potassium laurate over 1 
that of water was only two-thirds of that predicted from 
the density of the 0-6 N solution. — J. A. 

Caustic alkali ; Determination of free in commercial 

soda compounds and soaps by the barium chloride method. 

A. Kling, V. Genin and D. l^orcntin. Bull. Soc. Ohim., 
1914, 16, 200-205. 

pRBCiPiTATiCD bariiim silicate or borate is soluble in dilute 
aqueous solutions of barium chloride with the result that I 
the method of determining free caustic alkali in soda I 
compounds or in soaps which contain soluble silicates or j 
borates, by precipitation of their aqueous solutions with 
barium chloride and siibaoqiiont titration of the clear 
liauid with N JIO acid gives inaccurate results. These 
salts, however, are insoluble in 50 per cent, alcohol and if, 
after the proomitation, a sufficient quantity of strong 
alcohol is added to the liquid to bring the alcohol concen- 
tration to 60 per cent., accurate results arc obtained except 
in the case of soaps containing oleic acid, since barium j 
ole^vto is slightly more soluble in 60 per cent, alcohol than i 
in water. — J. A. 

Patent.s. 

]\'ool-grfase ; Process of treating — - and product thereof, 

C. Ellis, Montclair, N.J. U.S. Pat. 1,086,367, Fob. 10, ! 
1914. I 

WooL-nuBASB is heated with hydrogen free from arsenic, | 
at a pressure of about 10 lb., and at a toroporature above ; 
the temperature of deoompr>sition of nickel soap, in the ' 
presence of a nickel catalyst. — E, W. L. | 

Vnsaturaled fatty acids, their glycerides and other esters; I 

Process for the conversion [hydrogenation] of into I 

corresponding saturated compounds. F. Bomord and j 

C. R. Williams. First Addition, dated Aug. 19, 1913 
(under Int. Conv. Aug. 21, 1912), t-o Fr. Pat. 436,295, 
Nov. 11, 1911 (see Eng. Pat. 29,612 of 1910; this J.. ! 
1912, 398). j 

A SUBOXIDE of nickel is used os the catalytic agent. ! 
It may bo produced by heating a mixture of nickel oxide ! 
or an organic salt of nickel with the oil in a current of ' 
hydrogen. — C. A, M. • i 


repeatedly heated with water (with the addition of salt 
to prevent emulsification), and is then neutralised and 
distilled in vacuo or with superheated steam.—C. A. M. 

Oil; Process for extracting from oil seeds and the like, 

Harburger Oolwerke Brlnckmau und Mcrgoll. Ger. 
Pat. 269,196, May 12, 1912. 

Bkforb or during the extraction of the oil, preferably by 
means of solvents, the oil swhIs are treated with alipWic 
oxygenated compounds containing a methylene group, 
especially formaldehyde. For example, 2 — 3 per cent, 
of formaldehyde or other suitable compound may be 
added to the solvent used for extracting the oil. It is 
stated that the oil is extracted more rapidly and is less 
liable to spoil on keeping. The suitability of the residue 
for use as fodder is not impaired.— A. 8. 

Fat for use in the perfume and soap industries and for other 
purposes. P. de Baudicour and E. Cadoret de la 
Gabinifire. Fr. Pat. 462,794, Nov. 30, 1912. 

Tub res' ns of indiarubbor, gutta percha or analogous 
products (e.gr., jolutong, altuedina) are mixed with castor 
oil, and subsequently with other resins, to form preparations 
suitable for soap, lubricants, polishing wax, t‘xtraetion of 
perfumes, etc. — C. A. M. 

Floating soaps ; Process of manufacturing comjMict and 

products thereof. C. Muller. Fr. Pat. 462,502, Sept. 12, 
1913. 

A MIXTURE of saponiOabie fats (IK) ]er cent.) with wax 
(10 per cent.) is saponified at about 75^(!., and a small 
proportion of oxygon then introduced to make the soap 
porous and cause it to float in water. — C. A. M. 

Soaps ; Preparation of highly antiseptic soluble . 

Schuike und Mayr Nachf. Dr. Kaupenstrauch. Fr. 
Pat. 462,724, Sept. 18, 1913. 

p-CifLORO-o-CRE80L or a mixture thereof with wi-chloro-o- 
crosol is dissolved in the soap and water, with the sub- 
sequent addition of an alcohol (ethyl alcohol, glycerin or a 
iiiixture of the two). Or the antiseptic is mixwl with the 
oil, fat, rosin acids, etc,, prior to saponification. — C. A. M. 

Sulphonated oils and fats ; Manufacture of . R. 

Russ, Rumburg, Austria. Eng. Pat. 21,853, Sept. 27, 
1913. 

See U.S. Pat. 1,081,776 of 1913 ; this J., 1914, 01.— T. F. B. 

Treatment of effluents. [Jiceoverg of grease.] Eng, Pat. 
5754. See XIXb. 
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Oil from seeds of Kickxia elastica and Manihoi glazcovii. 
Spinkmoyer and Diedrichs. See XI 1. 


Unsaturated fatty acids and their esters; Process for ! 

converting [hydrogenating] into saturated compounds. 

Ih? Nordisko Fabriker De-No-Fa Aktiesolskap. Fr. 
Pat. 462,906, Sept. 24, 1913. 

The basic salt of a heavy metal {e.g., nickel or copper) with 
a fatty acid of high mol. weight is dissolved in the fatty 
acids, fat or oil, in the proportion of, say, 0*4 per cent., 
and the mixture hydrogenate at 100° to 180° C.-^. A. M. 

Whale oil or fish oils ; Process of removing the disagreeable 

odour from tks fatty acids of . W. H. Hermann. 

Fr. Pat. 462,763, Sept. 18, 1913. Under Int. Conv., 
Sept. 28, 1912. 

Tub fatty acids are mixed with a rosin and sulphonated at 
a tempiratwre not exceeding 120° C. The poduct is 


Patents. 

Oils ; Drying . L. H. Dyke Aolancl, Lopdon. Eng. 

Pat. 6347, Mar. 3, 1913. 

Tub drying of linsoed oil is accelerated by the addition 
of ceara or funtumia rubber seed oil either in place of a 
prtion of, or in addition to, the ordinary man^nese 
or lead dri^ The proportions recommend^ are 10-^0 
per cent, of oeara oil or 60 — 80 per cent, of funtumia oil. 
Kanid drying is also obtained by using a mixture pf ooora 
ana funtumia oils without linseed oil. — E. W. L. 

Varnishes and paints; Antifouling L. Collardon, 

West Bromwich. Eng. Pat. 9040, April 17, 1913. 

A BASE for use in tho mannfaottue of poisonous antifooling 
varnishes and paints oonsists of a compound of the 
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condensation produot of a phenol and an aldehyde with 
■ 4 uieni 0 | mercury or copper. It may be prepared by 
heating together 100 gnns. of crystalli^ phenol, 100 o.o. 
of 40 per cent, formalin, and 92 gnns. of arsomous acid or 
60 0.0. of a saturated solution of m^urio ohloride. Sulphur 
dioxide (25 to 60 o.o. of a 10 per oont. solution) or an 
equivalent agent such as aluminium or magnesium chloride, 
or urea (26 c.o. of a 10 per oont. solution) may bo added. 
The product is preferably boiled in water for an hour 
or more, in order to free it from excess of arsenio, or 
mercury, etc. The poisonous substance may bo com- 
bined with the phenol first, and the product heated with 
formaldehyde. The final products are almost oolourloas, 
melt at about 90® C, and when heated to about 120® C. 
are oonverted into transparent resinous substances. 

— E. W. L. 

Xrtc,* Mdhod of and means for treating J. D. 

Morrison, Glasgow. From W. A, Freymuth, TJmaria, 
Centa-al India Eng. Pat. 18,563, Aug. 16, 1913. 

The lac is placed in a bag and sul^ octed to pressure between 
rotating buffer-heads; the buffer heads may be heated 
intemwy and radiant heat may bo applied to the bag 
by means of a lamp, reflector, or elootno radiator. The 
molted lac passing through the sides of the bag falls into 
a water- bath and is lift^ and replaced on the buffers 
and bag, being manipulated subsequently until the 
desired plastic condition is attained. — W. P. S. 

Coaling composition ; Protective L. H. Baekeland, 

YonJiers, N.Y., Assignor to General Bakelito Co., 
New York. U.S. Pat. 1,086,100, Jan. 27, 1914. 

The oomposition consists of a solution of a phenolic 
condensation produot which is capable of transformation 
by heat into an insoluble and infu.sible bod^, in water 
containing the minimum proportion of alkali hydroxide 
requisite for the prejmration of a stable solution. An 
inert filling material may bo added. — E. W- L. 

Jfesinous condensation p^uct. E. S. Dawson, inn.. 
Assignor to General Eloctrio Co., Schenectady, N.Y. 
U.S. Pat. 1,086,112, Jan. 27, 1914. 

<^TBio acid, a polyhydrio alcohol such as glycerol, and an 
aromatic compound, e.g. m-dinitrobenzeno, having insulat- 
ing properties, are dissolved in alcohol, and heated to 
— 200® C. to produce a flexible, insoluble and infusiblo 
material — E. W. L. 

Wood; Process of extracting products [turpentine and 

rosin] from . W. B. Harper, Lake Charles, La., 

Assignor to The Castona Improved Ihtioess Co., Laine, 
Miss. U.S. Pat. 1,086,416, Jan. 27, 1914. 

Thr wood is first steam distilled at a low temperature 
to drive off the . urpentine, which is condensed and separated 
from the water. It is again steam distilled at a higher 
temperature and pressure sufficient to distil off the oils 
but not high enough to injure the wood or the rosin. 
The hot wow is then extracted in the still with a suitable 
hydrocarbon solvent and the rosin recovered from the 
solution by evaporation. — W. H. C. 

Lacquers and varnishes ; Process for the preparation of . 

S. H. Cohn. First Addition, dated Sept. 5, 1913, to 
Fr. Pat. 441,703, March 26, 1912 (this J., 1912, 886). 
Under Int.Conv., Oct. 6, 1912. 

Oxidised oil of turpentine, pine oil, etc., crude or refined, 
may be emplo;^ as an addition to wood oil for the 
preparation of lacquers or varnishes, instead of the oils 
or terpenes of high wiling point referred to in the original 
patent.>~£. W. L. 

FrescoeSf aouareUeSt stereoehromeSf pictures painted with 
casein colours or in tempera, pHuAograpKs, or the like ; 

Process for cleaning or restoring Aiot.-Ges. f, 

Anilinfabr., Treptow, Germany. Eng. Pat 17,531, 
July 80, 1913. Under Int U)dv., May 15, 1913. 
Addition to Eng. Pat 17,623, March 1, 1913. 

Bee Fr. Fat 459,922 of 1913 ; this J., 1913, 1163.— T.F.B. 


OU'Varnish substitutes from animal oils ; Process for the 
manufacture of — — . W. Kaempfe, Grossonhain, Ger- 
many. U.8. Pat 1,087,064, Fob. 10, 1914. 

See Ft. Pat 446,665 of 1912 ; this J., 1913, 34.— T. F. Bf 

Manufacture of a material suitable for electrical insulcUion 
and other purposes. Eng. Pate. 3271 and 3566. See XT. 

Fat for use in the jierfume and soap industries and for other 
purposes. IIV. Pat. 462,794. See XII. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

Caoutchouc : Synthetic from isopsene. C. Harries. 

Ber., 1914, 47, 673—677. 

The author dissents from Steimmig's statement (this J., 
1914, 267) that all ^thetio oaoutohouos differ from the 
natural produot The synthetic product examined in 
1900 by the author (see this J., 1910, 602) certainly was 
an approximately pure polymeride of 1 .6-dimethyloyolo- 
octaaione. The produot of hydrolysis of the ozonide mve 
phonylmothyldihydropyridazine almost pure and in mgh 
yield. Probably Steimmig’s results were due to the use 
of impure isoprene. It is very diffioult to obtain the pure 
substance, and the polymerisation is very much affected 
by the manner in which it is performed (cf. the sodium 
method) and also by factors at present inexplicable. 
The author obtained different results in parallel experi- 
ments with pure isoprene. Steimmig’s results certify 
explain the apparent loss of hydrolysis-products observed 
bv the author when examining wlymoruation-produots 
01 isoprene from other sources. — H. E. P. 

Oil from seeds of Kichxia ela^ica and Manihot ghxcoviu 
Sprinkmeyer and Diedriohs. See XII. 

Transformation of dimethylaUene into isoprene. Kut- 
soherow. See XX. 

Patents, 

Rubber latex ; Process and apparatus for coagulating and for 

curing ,and for the ayUiseplieising and drmng 

thereof. B. J. Byrne, London. Eng. Pats. 3707, 
Fob. 13, and 6160, March 1, 1913. 

Latex passes downwards from a container into a funnel 
whence it drips on to the upper surface of a dome-topped 
vertical cylindrical drum, which may be heated by 
internal steam pipes. Pairs of annular pipes surround 
the drum, the upper pipe of each pair bemg designed to 
direct coagulating and/or oaring vapours on to the down* 
ward-flowing latex, through horizontal jets, whereas the 
lower pipe has jets inclined downwards and is used for 
directing a spray of liquid coagulant on to the latex. 
The whole is enclosed in an outer casing or jacket. Latex 
which escapes coagulation falls with excess of acid on to 
the bottom of the obamber whence it is drained away. 
The sheet of rubber is removed by lowering the drum and 
cutting down one side with a knife. — £. W. L. 

JRubber latex; Process for the coagulating, and for earing 

of , E. J. Byrne, London. Eng. Pat. 26,199, 

Fob. 13, 1913. 

Rubber latex is sprayed with a liquid coagulant such as 
acetic or pyroligneous acid, as it spreads itself or is spread 
in a thin layer over a surface. Smoke or coagulating 
(or caring) vapours or gases may be applied simultaneously 
or otherwise. — B. W. L. 

India-rubber; Process for demdeaninng and regeneratiM 

. M. Capd and J. Thiberville. Fr. Pat. 462,824 

June 18, 19li 

Ground vuloantaod rubber is heated in an autoclave irith 
a mixture of two ohemioal reagents, one of which dii^ 
solves the rubber, whilst the other remoree the oombined 
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BulphuFi converting it into volatile eulphides, and the 
mass is Anally treated with steam. — E. W. L. 

Composition of moMcr [rejiilient or elastic masses] and method 
of pr^ring same. H. A. Gardner, Washington, D.C. 
U.8. Pat. 1,08«,361, Feb. 10, 1914. 

A FiNELY’DiviDEi), insoUibU*, inoreanic Ailing material is 
suspended in wowl-oil which is then polymerised. The 
product, which is insoluble in all ordinary oil and varnish 
solvents, may be granulated. — E. W. L, 

Oaoutchouc ; Process for promoting the vulcanisation of 

natural or artificial . Farbenfabr. vorrn. F. Bayer 

und (Jo., Elborfeld, Germany. Eng. Pat. 11,615, May 
19, 1913. Addition to Eng. Pat. 11,530 of 1913, dated 
Nov. 16, 1912. 

Sek Ger. Pat. 266,619 of 1912 ; this J.. 1914, 94.--T. F. B. 

I ndiarufther substitute ; Process for the manufacture of 

Soo. Thomas, Bazin, CJasanova ot (Jie., Bordeaux, Franco. 
Eng. Pat. 19,871, Sept. 2, 1913. Under Int. Conv., 
Sept. 2, 1912. 

See Fr. Pat. 447,904 of 1912 ; this J., 1913, 245.~T. F B. 


barium hydroxide has been used as a dep lktory. By 
using either free glycerophosphorio acid or the glycerc- 
phosphate of sodium, potassium or ammonium, bating 
may be carried out eitlmr in an acid or alkaline medium 
j or the two may bo used in sueoession. The acid treat- 
j ment is mon; suitable for heavy hides containing much 
! alkaline-earth. The action of the compounds of glycero- 
! phosphoric acid, w'hioh have at the same time a solvent 
I action on albumin, may be increased by thp addition of 
j peptone, glue, glycerin, malt extract, bran ^nch, alkali 
j mcarbonato, ammonium nitrate or ammonium salts of 
I volatile fatty acids. When baryta or strontia has l^cn 
I used, the spent glycerophosphate bath may be revivified 
I by the addition of sulphuric acid and removal of the 
1 insoluble sulphates. Glycerophosphoric acid may also be 
I used in the preparation of tanned skins for dyeing where 
i foul urine has formerly been used for the purpose of 
; removing adhering residues of the tanning process anti 
the prevention of penetration of the dyestuff. Particles 
, still adhering to the skin after dyeing are mostly of a. 

I starchy nature and may be dissolved by diastase or malt 
' extract. — I). J. L. 

Skins ; Process for degreasing . J. Filhol. Fr. Pat. 

462,280, Nov. 18, 1912. 


India-rubber^ gutta-percha, anil other crude gvm-tesins ; 

Process for tke treatment of in order to obtain pure 

rubber. P. de Baudicour and E. (’. do la Oabinicre. 
Fr. Pat. 462,793, Nov. 30, 1912. 

8eb Eng. Pat. 17,582 of 1913 ; this.!., 1913, 1078.--E. W. L. 

Fat for 'Use. in the perfume and soap industries and for 
other purposes. Fr. Pat. 462,794. NccXIl. 


XV.-LEATHBR; BOHB; HOBH; GLUE. 

Gelatin ; The. equilibrium of dilute hydrochloric acid and 

. H. R. Proctor. Chem. Soc. Trans., 1914, 106, 

313—327. 

The swelling of gelatin or other amphoteric protein in 
dilute acid solutions depends on the osmotic pressures 
and equality of products of a di acid ionisable salt of the • 
protein as a base and of the external acid with which it 
iH in equilibrium. If the ionisation-constants and the 
molecular weight arc known, all the other quantities are 
fixed. The ionic-concentrations in the jelly are all 
functions of that of the equilibrium acid, and independent 
of the chemical nature of the protein. The theory assumes 
that the jelly in equilibrium with the acid is a molecular 
solution, and discards the view of Biitschli and van 
Bemmelen that it is a two-phased structure. (See also 
this .1., 1911, 226, 818. )-G. ¥. M. 


The sk ns are treated with tetrachloroothane either alono 
or w.th the addition of water, at a temperature of 35° — 
40" C., when the fat passes rapidly into a state of colloidal 
solution and is coagulatt'd and dtqjosited from the liquid 
separated from the skins, on cooling. The solvent is 
recovered by decantation and filtration. Raw skin may 
be degreased by the process, the solvent penetrating 
^ the tissues and facilitating the later penetration of tanning 
I materials. Other solvents which may be used, aic 
; di-, tri-, and perchloroethylene and pcntochloroethane. 
Exposure of the solvent to stroiig light should be avoided,. 

—1). J. L. 

Skins ; Treatment of icUh the. wool or hair on, L. 

Beaudry and A. Grenouillet. Fr. Pat. 462,314, Nov. 19,. 
1912. 

The wool-skins after washing are immersed in a bath 
yielding nascent sulphurous or thiosulphuric acid which 
maj bo produced electrolytically. If the wool or hair 
i is required perfectly white, the skin is treated on that, 
side with salts of the alkaline earths, particularly those of 
calcium, which will fix the acids liberated and cause them 
to bleach the wool or hair. The skin is then split with a 
machine specially designed for giving a uniform thickness 
when used for skins in the wool or hair and then softened,, 
brushed and the wool or hair shaved to an equal and 
appropriate length. — D. .1. L. 

Tanning hides ; ProceM of . G. S. Kimball, Camden,. 

Ark., Assignor to M. W. Borders, Chicago, 111. U.S. 
Pat. 1,086,538, Feb. 10, 1914. 


Patents. 

Hides; Method of treating before tanning. C. C. 

Moore and W. Trantom, Lymm, Cheshire, Eng. Pat, 
18,890, Aug. 20, 1913. 

Sodium chloride free from calcium and magnesium com- 
pounds and sulphates is used for preserving hides before 
tanning. With impure salt the hide-acid and hide-alkali 
substances react with calcium and magnesium salts present 
to give complex neutral salt reactions, when by insoluble 
protein compounds arc formed with the result that the 
yield of leathers is less, the filling, fatting, etc., of the 
leather is uneven and there is a liability to stains. 

-D. J. L. 


Hides and skins ; Preparing 
£. d'Huart, Luxembourg. 
1913 . 


for tanning and dyeing. 

Eng, Pat, 23,841, Oct. 21, 


The alkaline- earth used for unhairing hideu and skins is 
removed by treatment with the glycerol ester of phosphoric 
acid or an aUudi or alkaline eai^ salt of the same. The 
process is particularly applicable when strontium or 


The hides after preparation in the usual manner oie 
I immersed in the liquor produced by the destructive 
i distillation of Ouachita cretaceous lignite effected at a 
I temperature of 300"— 4.50" F. (149°— 232° C.).— D. J. L. 

j Tanning ; New method of , new tanning products and 

I processes for their manufacture. Badische Anilin und 
1 Soda Fabrik. Fr. Pat. 462,635, July 30, 1913. Under 
' Int. CJonv., Feb. 22, 1913. 

1 Skins are treated with solutions of aromatic sulphonio* 

J acids, soluble in water, of amorphous character, not 
; containing a phenolic hydroxyl group and capable of 
j precipitating solutions of glue and gelatin. Such oon- 
I ditions are fulfilled by compounds of high molecular weight 
containing in the molecule several benzene or naphthalene' 

I nuclei and particularly those in which the ndolei are 
joined by intmnediate carbon atoms. Soluble con- 
I densation products of formaldehyde and naphthalene are 
specially mentioned and may be obtained by treating, 
the sulphonio acids of naphthalene or its homologues, in. 

E resenoe or absence of condensing agents, with formalde- 
yde cr products capable of gelding ^ same. Thes 
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oooditiooa must be such that produots solublo in 
water are produced. The product^ insoluble in water, 
resultii^; from the condensation of naphthalene or its 
homologues with formaldehyde may also bo treated with 
sulphonatiag agents.— D. J. L. 

Leather; Treatment of for uxUerproofing and other 

eposes. W. C, Matthews, Stafford. Eng. Pat. 3663, 
Feb. 11, 1913. 

The leather is heated or dried by placing on a hot surface 
and melted wax brushed upon it. Pressure may bo 
applied, if desired, and the wax may bo applied to the 
leather while on a block in the process of shaping. — D. J. L. 

Skine ; Process for hardening and rendering degrained 

impermeable. K. Hartmann. Fr. Pat. 462,690, Sept. 
11, 1913. 

The skins prepared in the usual manner are immersed 
according to their thickness for 1 — 1 hour in a bath of 
4 parts by vol. of formalin to 20 parts of water. They 
are then immersed, without drying, for | — 1 hour in 
a bath of 4 parts by vol. of 40 per cent, nitric acid in 20 
parts of water. After drying and smoothing it is state<l 
the skin h.os the appearance of horn and will preserve 
its important qualities. — D. J. L. 

(Uue^ gelatin, and the like ; Process for ike manufacture of 

. A. Low, Vienna, and E. Fischer, Charlottonberg, 

Germany. U.S. Pat. 1,086,149, Feb. 3, 1914. 

Bones are treated for 1 5 rains, with steam'under a pressure 
of 3 atmoaphorea and then cooled rapidly under reduced 
pressure, a quantity of steam being meanwhile admitted 
so that sumoient condensed water is produced to dis- 
solve the glue.— W. P. S. 


XVI,-S0ILS; FERTELISEHS. 

In^uence of collouis on microbiological processes. Sohngen. 
Sec XVTII. 

Patents. 

Fertiliser from silieious, fHdassium- bearing rocks and 
minerals containing phosphoric acid ; Process of pro- 
ducing a . Chom Fabr. Rhenania and A. Mosscr- 

schmitt. Ft. Pat. 462,367, A»jg. 13, 1913. Under 
Int. Conv., Aug. 14, 1912, .Ian. 31, and Juno 17, 1913. 
The rocks and minerals are mixed with calcareous material 
containing a quantity of free lime equal to at least two- 
thirds of the weight of the silicious rook, and are heated 
to not less than llOO^^ C. The raw materials should be very 
finely ground, made into a rnud with water, formed inbo 
briq^uottos with a binding material, such as clay, plaster of 
Paris, or the like, and o^cined in the damp state in rotary 
kilns. The resulting product is a fertMiser containing 
a high percentage of citric acid-solublo potash and phos- 
phoric acid. — 0. R. 

Insecticide for plants. U.S. Pat. 1,086,898. A'ce XIXb. 


XVn.-SUGARS ; STARCHES ; GUMS. 

Table syrup; Manufacture of in the West Indies. 

H. A Tempany. West Indian Bulletin, 1913, 18, 
324—332. 

For some years past table syrup or “ fancy molasses ” 
for consumption in Canada and the United States has been 
manufactured to a considerable extent in the West Indies, 
chiefly in Barbadoes. The roquirementa of the product 
are as follows: The density should not be less than 
40** B. (sp. gr, 1*383) ; the direct polarisation should 
lie between 32® and 48® V.; it should not ferment 
or crystallise on prolonged standing ; and it should bo 
Inigbt, free from suspend impuriues, of a light goilden 


colour when viewed in thin layers, and free from 
any flavour of acidity, and from all" traces of mineral aoid. 
In order that no crystallisation may occur, it is necessary 
that a certain proportion of invert sugar be present, and 
this is best ensured by inverting some of the sucrose. 
As the use of mineral acids contravenes the Pure Food 
]>awB of the UniU-d States and Canada, in practice hydro- 
lysis is effected by heating with a deflruto amount of 
fermented juice, which is added to the raw juice contained 
in the clarifler, heating and eliminating being then effected 
as in making Muscovado stigar. On heating, the proteins 
are coagulated, and according to the author, this renders 
unnoct«Bary Ihe addition of Kme usually made in manu- 
facturing sugar. While boiling down the acid liquor to the 
required density in the oi>en pans employed in West Indian 
factories, more impurities sojiarate, and these are carefully 
removed by fine mesh wire gauze “ skimmers.*’ The 
syrups should not contain any iron, and on this account 
tne use of iron vessels for heating and concentrating 
should be avoided. Analyses of the syrups thus made in 
West Indian factories show the following limiting values : 
sucrose, 42*1 — r»l-(); ndiicing sugars 20-0 — 32*8; ash, 
1*3~3*3; water, 19*7 — 27*1 percent.; direct polarisation, 
3.5*0"- -47-6^’ V. ; density, .•JO O®— 41*5° B. (sp. gr. 1*37C— 
1*404).— ,J. P. O. 

Starch and the products of its hydrolysis. Behaviour of 
starch dcjririns to different yeasts. Synthetic isotuaUnse. 
V5jn Friedrichs. .SVrXVIlI. 

Patents. 

Dextrin; Production of frmn starch of cassam root 

(Manihot ntilissima). E. Riboud and V, Ahnert, 
Ft. Pat. 462,451, Sept. 11, 1913. 

The dried and decorticated roots are powdered and 
roasted whilst the mass is moistened with water from time 
to time. The poisonous substances of the root arc thus 
destroyed.— >J. H. L. 

Apparatus fur the continuous solution of solid substuncesp 
especially for slaking lime with sugar juice or water,^ 
Ger. Pat. 270,045. See 1. 


XVIIL-FERMianAnON INDUSTRIES. 

Starch and the products of its hydrolysis. 0. v. Friedrichs* 

Arkiv for Keini, Min. och Geol., 1013, 6, Nr. 2. Cbcm. 

Zentr., 1914, 1, 760-762. 

Since the starch molecule consists exclusively of maltosans, 
and maltose is a glucose-tt-glucoside, it follows that 
alternate linkages connetriing two glucoside 'forming 
residues in the starch molecule must corrosiiond to the 
a-configuratiou. Ju similar manner the otW linkages 
must correspond to the |8-oonfiguration, for starch is 
hydrolysed only to maltose by amylases and the sacchari- 
fying amylase w a |if-enzy me. If this conception be oorroc t 
there should be present three different sugars, viz., dextros* , 
a glucose-a ghiooeide (maltose) and a gluoose-/if-gluooside 
in* the product of the incomplete hydrolysis of starch 
by acids, as the action of the latter is not speoifle and 
fission could take place at any of the linkages. (See also 
this J., 1905, 1246.) Potato starch paste (300 grms. per 
litre) was hydrolyi^ by means of oxalic aoid (0*0WV) 
and in the resulting solution, after fractional precipitation 
and extraction with alcohol, destruction of dextrose and 
maltose by fermentation with brewer’s yeast, and purifica- 
tion by dialysis, the presence of a disaoofaaride other than 
maltose was detected. It yielded a phenykisazone, m. pt. 
146® C\, slightly soluble in ethyl aoetate, had [a]p»60*l®, 
was not fermented by yeast, but was hydrolysed by 
emulsin with formation of dextrose. It was thus 
characterised as a glucose-fi-glucoside and is oonsidored 
by the author as being idoniioai with Ffsoher’s isomaltose. 

JVom the OTodoots of hydrolyids there were iwlatod 
also, by fraotional precipitation with alcohol of diffeirat 
coDoentrations, three aohroodextrins, two erytbrodextrias 
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(Mafch, 81 1014. 


4 ind an amylodextrin. Tha firvt aohroodextrin (ra]\?« 
162*6^« R«58, mol wt. 683) was probably identioal 
with Qriiter’s maltodextrin 7 (see this J., 1904, 875). The 
second (ra]D“ 172*8®, R~42, mol wt. 1021) was probably 
idontioeX with Ung and Baker’s maltodextrin p (this J., 
1897, 164) and Prior’s Achroodextrin 111. (this J., 1900, 
549). The third ([a]V = 179®, R-=30, mol wt. 1061) was 
identioal with Ling and Baker’s maltodextrin a. The 
erythrodextrin II. had [a] n ^^^lOS-l®, R=10, mol wt. 
2080 ; erythrodextrin I. had [a] — 196®, R— 3*6, mol wt. 
3286; and the amylodextrin had [a]\?=196, Rss: 
0*6--0*9, mol wt. 13,630 (c/. Baker, this J., 1902, 1087). 

—A. S. 

Starch dextrina ; Behaviour of to different yeaats. 

0. V. Friedrichs. Arkiv. for Kemi, Min. och. Gool, 
1913, 6 , Nr. 3. Chem. Zontr., 1914, 1, 762—763. 

The behaviour of the starch doxtrins isolated by the 
author (see preceding abstract) to different yeasts is shown 
in the following taolo, in which the numbers indicate 
roughly the relative amounts of fermentation in the 
different oases : where no ffgures appear, no fermentation 
occurred : — 


Kind ot yeast. 


Mueof Houxii 

Saeehsia auavfolem 

SehitoeaeeharomveeM VanJbt 

Yeast Sinner H 

Saceharomyees ti^ermantitonum 

„ /ragilit 

,, fxiguta 

,, Marrianue .. 

,, elhpmdeut If. 

,, PatUmantu /. 


The achroodoxtrins were fermented more rapidly than the 
crvthrodoxtrins. The behaviour to Sacclisia avMveolena, 
which, according to Lindner, deoompr) 8 es /9>methyl> 
glucoside, indicates the probable presence of j 9 -linkages in the 
molecules of the dextrins. Yeasts which ferment a-mothyl- 
glucoside had little action on the dextrins. The achroo- 
dextrin with [a]o— 162*6® was fermented to the extent 
of 21*2 per cent, in 60 hours by bottom fermentation beer 
yeast,— A. S. 

laomaltoae ; Synthetic . 0. v. Friedrichs. Arkiv. 

for Kemi, Min. och Geol, 1913, 5, Nr. 4. Chem. Zentr., 
1914, 1, 763—764. 

A 25 per cent, solution of dextrose in concentrated hydro* 
chloric acid was saturated with hydrochloric acid gas, 
allowed to stand for 24 hours at 10® 0., the acid removed 
by treatment with lead carbonate and silver carbonate, and 
the solution neutralised with hydrochloric acid. Experi- 
ments with different yeasts and with omuisin indicated 
that the reaction product contained approxinjAtolv « 
dextrose 08, isomaltose 18, maltose 8 and unknown poly- 
socoharides 6 per cent. After removing the dextrose and 
maltose by fermentation with brewers’ ^east, the isomaltose 
was finally obtained as a glassy solid insoluble in absolute 
alcohol : its rotatory power was [a] 72*76®, It was 

not hydrolysed by the enzyme of kephir, but was more 
or less rapidly fermented by Sacehtia guaveotena and 
Saceh. fragilia and exiguua. When hydrolysed by emulsin, 
in most cases the optical rotation increased instead of 
diminishing, indicating that emulsin probably contains 
an enzyme capable of transforming isomaltose into 
maltose. — A. S. 

YmH ceUs ; Ptamciyaia of H. Euler and B. Palm. 

Biochem. &its., 1914, 60 , 97 — 111. 

Txabt is capable of ^owth in solutions possessing a 
decidedly hi^er osmotic pressure than that within the 



cells. On keeping bottom-fermentation beer yeast for 
2 hours in a 26 per cent, solution of glycMHol, 71 per cent, 
of the cells were found to have u^ergone plaimolrais 

M ete separation of the plasm from the cell wall) ; 

> per cent, solution, 17*1 per cent, of the cells were 
plasmolysed. When the yeast was kept in a nutrient 
solution containing 16 per cent, of glycerol, the cells 
became acclimatised to the osmotic pressure of the 
solution, probably owing to a change in the permeability 
of the ceU membrane ; the young cells were much more 
readily acclimatised than the wd ones. The rate of 
plasmolysis of the yeast in a 25 per cent, solution of 
glycerol approximately followed a logarithmic ci^e. 
The yeast omjdoyed w-ew more rapidly in nutrient solutions 
containing sucrose than in presence of dextrose. — ^L. E. 

FtrmcnUUion ; Significance of water in (he processes of 

alcoholic, ond reapiration of planta. W. Palladin. 

Biochem. Zoita., 1914, 60, 171 — 201. 

The actions of zymase, carboxylase, and reductase were 
retarded or oven arrested by partial or complete sub- 
stitution of other solyents (glycerol, ethyleneglycol, 
formamide, pyridine, ethyl alcohol) for water. In absence 
of water, neither the enzymes of alcoholic fermentation, 
nor those concerned in the anaerobic stage of respiration, 
exerted any action. In regard to the role of water in 
plant respiration, it is concluded that during this process, 
uater is assimilated, and that in the anaerobic oxidation 
of the carbon of the sugar (dextrose), half of the requisite 
oxygen is derived from the sugar and half from the assimi- 
lated water, the whole of the carbon dioxide liberated 
being formed anaerobically. The hydrogen set free from 
the water assimilated by higher plants combines with 
respiration p.gments (hydrogen acceptors ; cp. Wieland, 
this J., 1913, 1132) wMch result from the oxidation of 
chromogens (see thjU J., 1913, 955). The whole of the 
oxygen assimilated by the plant during respiration is used 
in oxidising this combined hydrogen, and the water formed 
is of aerobic origin ; the withdrawal of this combined 
hydrogen and its oxidation is effected by the agency of 
peroxydasos. Wieland’s experiments on the biological 
conversion of alcohol into acetic acid {loc. cit.) indicate 
that the oxidation is effected by oxygen derived from 
water, and many, if not all, cases of formation of highly 
oxidised compounds by plants are also probably due to 
oxidation at the cost not of atmospheric oxygen but of 
water, the atmospheric oxygen assimilated at the same 
time acting only as a hydrogen-acceptor.— L. E. 

Alcoholic fermentation. VI. The nature of the reduction ^ 
acetaldehyde by living yeast. 8 . Kostytsohew. Z 
physiol Chem., 1914, 89 , 367—372. (See also thisJ., 
1912, 653, 741 ; 1913, 207.) 

In the conversion of acetaldehyde into alcohol by living 
yeast, equimoleoular proportions of ethyl alcohol and 
acetic acid are produced (s.y., 0*657 grm. of alcohol and 
0*729 grm. of acetic acid from 2 nms. of aldehyde in a 
suspension of 150 grms. of pressed yeast in 1500 o.c. of 
water). This con^ms the nypothesis of a Cannisaro 
transformation, 

2CII,CHO-fH,0-CH,.CHjOH-fCH,COOH, 

first made with respect to alcoholic fermentation by the 
author, and since included in a scheme of fermentation 
suggested by Neuberg and Kerb (this J., 1914, 37) who 
assume that it takes place between acetaldehyde and 
mothylglyoxal. — J. H. L. 

Yeaat ; R6le of glycogen in fermentation by living , 

H. Euler. Z. phydol Chem., 1914, 89 , 337—344. 

A STUDY of the change in the glycoaen-oontent of yeast 
during fermentation of dextrose solutions, afforded no 
definite support for the hypothesis that glycogen Is an 
intermediate iroduct of fermentation. On the con- 
trary, the author concludes that the difference (A — C) 
between the percentage fall in rotatoiv power of the 
liquid and the peroentage production of carbon dioxide 
(see this J., 1912, 246, 114^ cannot be due to the forma- 
tion of glycogen. This difference is independent of the 
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amoant ol veatt employed for formeotation and is almoat 
the tame whether the sugar fermented is dextrose, leoTulose 
or mannose.~~J. H. L. 

CoUoidt; Ii^uence of on microbiological jtroccscec* 

N. lu Sohngen. Ohem. Wockblad, 1914, 11, 42—69. 
Chem. Zentr., 1914, 1, 091. 

The fixation of nitrogen by azotobacior was promoted 
by addition of colloids (colloidal silica, alumina, iron oxide, 
crude humus) to the nutrient solution. The deoom* 
posiUon of starch by Bat. ocAroceus, which secretes an 
amylolytio enzyme very similar to the amylase of malt, 
was increased by addition of colloidal silica and humus, 
but diminished by colloidal ferric oxide and alumina. 
The oxidation of alcohol by acetic baotoiia was accelerated 
by addition of blood charcoal, peat, and filtor-jpapor. 
Colloids had no perceptible influence on the action of 
denitrifying organisms. The oxidation of petroleum by 
micro-organisms was accelerated by blood charcoal 
and colloidal ferric oxide and silica. (See also this J., 
1913, 762.)— A. S. 

Brming : Improved proreac of . A. R. Ling and 

H, B. Wooldridge. J. Inst. Brew., 1914, 80, 81—102. 

Ix the process described (Wooldridge, Eng. Pat. 16,744 of 
1910) all the brewing operations between mashing and 
fermentation are oonauoted in one closed vessel, and the 
danger of infection associated with the use of wort coolers 
and refrigerators is thus eliminated. After the mashing 
process, which is conducted as usual, the wort is run into a 
closed copper vessel provided with a steam jacket or coil, 
a false bottom on which the hops can rest, a sparger 
and the necessary valves, manholes, etc. The cover 
of the vessel is preferably dome-shaped to avoid loss of 
wort by “ fobbing *’ during boiling, and from the top of the 
dome an outlet pipe, wmoh can be closed, communicates 
with an exhaust pump. The necessary quantity of hops 
having been intr^uced, together with sugar or caramel 
u'hen these are used, the wort is boiled in this vessel under 
a pressure of 6 lb. mr sq. in. In order to maintain the 
liquid in ebullition during this operation, a small amount 
of steam is allowed to blow off, out the pressure must be 
maintained by passing steam through the jacket or coil. 
After boiling has continued for 15—20 mins, the pressure 
is reduced to about ^ lb. per sq. in. and the vessel is con- 
nected with a vacuum pump, so that the wort is boiled, 
cooled and conoontratod under continuously diminishing 
pressure. The cooling may be accelerated by passing 
cold water through the jacket or coil. When the wort 
hM been cooled to the pitching temperature it is run 
directly into the fermentation vats, the hops remaining 
in the copper, on the false bottom. For several years 
the process has been carried out weekly, in a vessel of 
1 0 barrels* capacity. In this cose the time required for the 
cooling of the wort to 60° F. (16*5° C.) by vacuum con- 
ctmtration alone is 4 — 6 hours, but this period can 
reduced to loss than 2 hours by running cold water through 
the coils. Buffloiont concentration of the wort to arrive 
at tuming-out gravity and to allow for at least a 10 per cent, 
hop sparge, is attained within half an hour of starting 
the VMuum pump. The extraction of resins from the 
horn is quite as complete as in the ordinary copper, 
and possibly more complete, provided always that the 
wort 18 kept in ebullition as described above. The process 
is equally suitable for the preparation of running alee, 
pate ales and stouts. The worts * ‘ break ' ’ letter than those 
boiled in the ordinary way, the beers rack equally 
bright, respond much more readily to finings, and are 
lighter in colour and quite as stable as those prepund in 
the usn il way. They also possess more palate-fulness and 
appear to be oharaoterised by a somewhat higher content 
m dextrin. The new process makes no proi^ion for the 
so-called hot aeration of the wort, which, according to 
Pasteur, is necessary to ensure j^per flocculation or 
“ break." The authors consider, however, and«oite H. T. 
Brown in support of their view (see this J., 1913, 
442), that the main condition which determines flocculation 
of a hot wort is mechanical agitation beWeen certain 
-critical limits of temperatnre during its oooling, vis., 
between 120° and 80° F. (49° and 27° 0.), and this cation 


is fulfilled by the vacuum concentration in the new proccaa. 
The satisfli^ry character of the beers prepared by the 
process confirms the authors* view.— J. n. L. 

Sioui ; Vat of aeconda^ fermenUUion yeaata in the prt* 

pamtion of and Ha practical reautta. W. Rommel. 

Wooh. Bran., 1014, 81, ft-89. 

Aooobdino to (Jlaussen, the secondary fermentation and 
characteristic flavour of English stouts is due to certain 
toruhe,. e.g., BreUanomycea (this J., 1906, 709). Expert* 
ments in the " Versuchs* und Lehranstalt ftir Brauerei,*' 
Berlin, have confirmed the presence of a number of 
secondary yeasts (which in form and appearance, however, 
do not much resemble the better known torula) in Eoglish 
stout yeasts. The use of mixed cultures of some of t1^ 
organisms in the preparation of stout on the practical 
scale has proved very sucoessfuL The organisms ate 
first grown in sterue stout, and. then transferred 
to a few litres of sterilised dark beer wort. After 
about 8 days, the wort is added to the stout to be treated, 
which has already been kept in cask for 2^ months ; 
it is best to add to the ftout at the same time, 3 — 6 per 
cent, of hopped fresh wort from the oooler. The process 
has been adopted in a number of breweries in Oermany 
and elsewhere. — L E. 

Bthul and methyl alcohols; Ddection of . J. J. 

Bianksma. Chom. Weokblad, 1913, 11, 26—29. Chem. 

Zentr., 1914, 1, 674. 

Thb method is based on the leaotion of sodium mothoxide 
or othoxide with 1.2.4-oblorodinitrobenzene ; 

C,H,Cl(NO,),-fC,H,ONa-C,H,(OC,H,)(NO,),+Naa 
The alooholio liquid is neutralised with magnesia or 
calcium carbonate, treated with a small quantity of 
p-nitrophonylhydrazine, 26 o.o. are distilled with the aid 
of Hahn’s fractionating device (this J., 1910, 300, 842) 
and the proportion of total alcohol calculated from the 
density oi the distillate in order to ascertain the quantity 
of ohlorodinitrobonzene required. The remainder of the 
liquid is brought to an alcohol conoentration of 90 — ^96 
per cent, by repeated distillation, treated with 12 mgrms. 
of sodium and 100 mgrms. of chlorodinitrobenzene, 
warmed, diluted with water, and the preoipitoted 1.2,4« 
dinitrophenotol (m. pt. 86'2°C.) or 1.2.4-dinitroanw 
(m. pt. 86-9° C.) sepurated, dried, and its oompoution 
determined by mixing with one of the pure components 
and determining the melting point of the mixture ; — 


Moia. per cent, 
of dbiitroaoisoL 

M. pt. of 
mixture. 

Mols. jper cent, 
of diniuroanlsol. 

M pt. of 
mixture. 

1 

"C. 


•C. 

0 i 


61-6 

01-6 

10-5 j 

76 

72-4 

70 

34« 

60-2 

90-8 

81‘8 

43-6 

54 

100 

80*0 

53-8 1 

1 

63 




-A. S." 


Patents. 

Amyl akohd; Manufacture of . J. Scheokenbach. 

•jS. Pat. 462,472, Bept. 11, 1913. Under Int. Oonv., 
Sept. 21, 1912. 

Materials such as starch, carbohydrates, or cellulose, 
saccharic if necessary, are subjeoted to the aotion of 
bacteria resistant to heat (capable of withstanding a 
temperature of 100° G. for half an hoar). Cther 
organisms may first be destn^ed by sterilising the material , 
and pure cultures of the bacteria resistant to heat may be 
added subsequently.— J. H. L. 

Fermentation of iuicea from bedroota, molaaaea or graina 

in presence of aulphuroua acid; Ptoeeaa of M 

augmenting the yield of (doM, V. Martioand. Fr. 
Pat. 462,967, Sept 24, 1918. Under Int Conv., Cot 28 
and Nov. 26, 1912. 

Tni saoobsrine juioes are maintained aseptic bdore 
fermentation by addition of sulphorcNis, thioiiilphttrio 
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or hydroBnlphorous mhI or compounds thereof. At the 
commencement of fermentation ketoses, aldoses or 
aldehydes are added to combine with the smflJU quantity 
of free sulphurous acid, whereby it becomes innocuous 
towards yeast, whilst retaining its antiseptic power towards 
bacteria, or it may be oxidised to sulphuric acid by 
addition of peroxides, phenols or iK)lyphenolB. Instead of 
adding to the juice invcrt*sugar, glucose or other aldehydic 
or ketonic compounds (r.g., some previously fermented 
juice), hydrolytic agents such as mineral acids or invertase 
which will produce aldoses or ketoses from the sucrose 
present, may bo used (cp. this J., 1013, 921).— ,T. H. L. 

Beer ; Proe^a of eharginjg . 0. M. Lamsens, Detroit, 

U.S.A. Eng. Pat. 11,189. May 13, 1913. 

See Fr. Pat. 457,789 of 1013 ; this J., 1913, 102fi.— T. F. B. 

XIXA.-F00DS. 

Milk ; Ddermimiion and significance of ammonia in . 

J. Tillmans, A. Splittgerber, and H. Riffart. Z. 
Unters. Nahr. Genussra., 1914, 27, 59—70. 

Fhesh milk contains from 3 tf) 4 ingrms. of ammonia {>er 
litre and the quantity increasHs os the milk undergoes 
decomposition on keeping. The ammonia-content is 
not altered by heating, but substances containing ammonia 
are formed which are precipitated together with Ihe 
ammonia when the latter is determined by the magnesium 
chloride precipitation method (see below) ; these sub- 
Htances do not affect the rcsidts obtained by the vacuum 
distillation process. When heated mUk is kept for some 
time, the quantity of ammonia present increases. The 
addition of cow-dung to milk docs not inimediately increase 
the ammonia-content, but on keeping the quantity of 
ammonia increases more rapidly than it does in clean milk. 
Although the amount of ammonia in mUk affords no 
evidence of the presence of added impure water in milk, 
a largo quantity of ammonia indicates that the milk con- 
tains an undesirable number of bacteria and, on this 
account, the authors are of the opinion that any milk 
containing more than 10 mgrras. of ammonia iwr litre 
cannot bo considered to bo fresh milk. The ammonia may 
be determined by distilling the milk senim (obtained by 
tilting the milk with mercuric chloride and hydrochloric 
acid or with basic lead acetate and sodium phosphate) 
under reduced pressure in the presence (»f magnesia, or by 
treating the scrum with magnesium chloride and sodium j 
phosphate with the addition of a slight exct«8 of sodium ' 
hydroxide, collecting the magnesium ammonium phosphate i 
formed, and semrating the ammonia by distillation with 1 
magnesia.— W. P. S. | 

I 

Application of the method of determining the difference \ 
in the melting points of glycerides and thdr fatty acids. \ 
Bomor. See XII. ‘ ; 

Patents. ' 

Milk cultures: Apparatus fen- preparing . F. 0. ; 

Mott, P, Price, and E. W. dotlrev, London. Eng. Pat. ■ 
3138, Feb. «, 1913. ‘ . 

Fok the cultivation of lactic acid bacti'ria in milk an j 
apparatus is employed consisting of a receptacle divided | 
into two compartments ; one of these contains the i 
heating liquid (warm water) and the other the milk, i 
This rooeptacle is enclosed in a casing having heat-insulating i 
walls. A small vessel is providiKl at the top of the hot- | 
water container for the purpose of reserving a quantity 
of the milk culture with which the next batch of fresh ' 
milk introduced may be inoculated. — W. P. S. I 

Milk; Method of stabilising and product thereof. 

G. W. McMullen, 1‘icton, Ontario, Canada. U.S. Pat. 
1,086,386, Feb. 10, 1914. 

Milk is subjected to a temperature bduw 140® F. (60® C.) ! 
in an atmosphere saturated with water vapour, tho 
treatment being sufficiently prolonged to render stifle I 


the milk without coagulating its proteins. Afterwards 
the cream is separate, two stable products being 
obtaintd.-W. P. S. 

Corw, grains, and the like ; Process and aj^ratus for the 

treatment of . ,T. 0. A. Pointe, Dijon, hYance. 

Eng. Pat. 8381, April 9, 1913. 

The grains ore steeped first in sodium chloride solution, 
then in water at a temperature not exceeding the coagulat- 
ing point of albumin, and the softened grains are delivered 
on to a rotating drum covered with perforated sheets. 
The grains pass between rubber rollers and the i>erforated 
surface of the drum, the softer portions passing into the 
interior whilst the husk is carried off by an exterior per- 
forated travelling band. The material collecting in the 
drum is transferred to a helical kneader surrounded by 
a heating jackt^t and the paste is mixed with other snitabfe 
substances, for use in bread-making, etc. — W. P. 8. 

Flour and grain products ; Treatment of . B. I. Levin, 

Manchester. Eng. Pat. 9539, April 23, 1913. 

Potassium chlorate, or potassium perchlorate, is incor- 
porated with the flour ; other salts may be added simul- 
taneously or separately. It is stated that the presence 
of potassium chlorate or perchlorate in the flour imparts 
“ a slight and desirable astringency ” to the wak^r used 
in making the dough. — W. P. 8. 

Fruit ami vegetable dust; Manufacture of . H. 

Friedcnthal, Berlin. Eng. Pat. 17,723, Aug. 1, 1913, 
Under lut. C’onv., Aug. 14, 1912. 

Fruit or vegetables, drie<l and ground to a powder, ai’«‘ 
subjected to a current of air whereby the finer particles 
are separated and removed. The remaining coarser 
particles are again ground and subjected to a current of 
air, and the process is repeated until the whole, w ith the 
exception of a small quantity of woody tissue, has been 
converted into a fine powder. — W. P. 8. 

Tomatoes; Manufacture of an extreu-.t, similar to meal 

extract, from G. Frerichs. Gor. Pat. 269,813, 

March 23, 1913. 

Tomato juice is fermented with yeast, and then concen* 
trated in the usual way. Or, tomato pulp may bo 
fermenk^d, and the fermented juice separated and 
concentrated. — A. 8. 

Flour ; Method of imjnoving the condition of . J, A. 

Wesener, Chicago. Eng. Pat. 10,938, July 23, 1913. 
SEEU.S.Pat. 1,071,977 of 1913; this J., 1913, 957.— T.F.B. 


XIXB.-WATER PURIFICATION; SANITATION. 

Permufitc ; Water softening by . A. Bahrdt. Cheim 

Ind., 1914, 87, 122—130. 

Exi’EBIkm'r at Moscow in the use of permutito for re- 
moving the hardness of water, showed that sometimes there 
was more magnesium in the filtered water than in the 
untreated water, and that the reactions between the 
alkabne earth metals and the j^iermutito were reversible; 
also that calcium could displace magnesium from the 
magnraium permutito previously formed. TOen water 
containing magnesia, but free from calcium, was used in a 
boder, the magnesia was deposited as mud without 
any scale formation. The sodium content of boiler-feed 
water may be allowed to increase to 6 grms. jier litre 
without harm. Although the permutito process is 
simple to work and supervise, it is not nocessaiily the 
most suitable for use in every case, for with very hard 
waters the post of the installation is high and varies with 
the hardness, whereas in the soda-lime process the cost 
varies with the quantity of water to be treated. The 
author recommends a combination of the two processes, 
in which temporary hardness and most of the magnesium 
aio first removed by lime, and then the permanent 
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li^m, by a pemutite filter. Thue a water waa obtain- 
, alkaUnity and with but little dinolved 

”mtigane»e from . .1. TUlmane 

S OKO* ™”*^*®*“* Uutws. Nahr. Genuasm., 1914, 
87, 253—264, 

Tm .removal of manganous salts from drinking water by 
mtering the latter through material containing manganese 
aioxide depends on the combination of the manganese 
aioxide with the manganous oxide with the formation of 
a raangano-manganito ; the acid radical of the manganous 
salt 18 , at the same time, liberated. In practice, this 
ncid IS always carbon dioxide since, even when manganous 
sulphate IS present, the sulphuric acid reacts with the 
bioarbonates contain('d in all natural waters and liberates 
an equivalent quantity of carbon dioxide.— W. P. S. 

Duralumin : Vse. of the nhminium nlhy jfor the manu- 

jacture of domesUr, and cookiny utenniU. (J. Fendler 
and W. Mubor. Hygion. Rdsoh., 1914, 24, 59—62 
Chem. Zentr., 1914, 1, 693. 

DtTRALrMiN did nr)t yield reeogniHable traces of copper 
^ acid or 2 per cent, sodium 

sSr when subjected to the action of these 

^ ordinary temperature. Tea, 

aUowi/?r^f and soup when boiled for } hour, or 

water ™{,hTilloy"-A.T’ "" 

nation a, td determination of nitriUA hy meant of di- 
phnnylbenzidtne. Marqueyrol and Muraour. See XXTII. 

Patents. 

Linu-mler, or the like ; Apparalm for preparing fur 

Me m mfteni)^ or purifying , voter. F. A. Andenioii 
Newcaetlcon-lyne. Eng. Pat. 3504, Feh. 11, 1013 ’ 

iiaS i" “• reooptacio arranged in a 

?!“ , j. ****'■ “ then admitted and ia mixed with 
the slaked lime by stirrois. The “ lime eream ” is wn 
duotod to a tray situated at the top of a cylindrical vessel 
having a conical lower end. and'^passes down » The 
of ‘he vessel. Water is 
on ^ TTl '’y "'®*™ “ P'l^’ discharging 

Mu^I Yo proportion of this water bLf 

^.tZ. if pip® ®*'*'>>ding to the 

thetop'rfirVe^^ilw P:T "‘‘‘”'' “ 


SjHuenlt,- Treatment of - — . iBecomm ot i 

H L ‘"''““hers, T. C. Hammond, and 8. 

Huddersfield. Eng. Pat. 8764, Mar. 8, 1913. ’ ^ 

The effluent is treated with washed fine gases until all 
»rbon»tos prc«nt are ounverted into ^bfcLbSnata 
to ^ tho^®“ W'Tsted in w open tank. A greasy scum ^ 
'? by travoUmg sora^ 

«md delivered into tanks, where it & heated 
with sdphiino Mid in the iisnal way for the re^S? 

the ^asfc The liquid from which the soiim haa hem 
removed is heated under reduced {iressure, or is tre^ 
with hmo or ^lum hydroxide, to convert the bioarbonates 

wiml. ete iiw P.“ '*®“™ S"""***® 

flladge. from watt, miern ! Fermentation and mixina of 
. Comp. Clancite. Pr. Pat. 462,573, Nov. 25, 1012: 
Air or other gas is passed imdor pressure oontinum.-lJ 
through blowers disposed in the sludge 
tank in any desired position. The process is 
to sludge which is capable of undergoing baotcrial^ael^irhtr 
and the complete fermentation of which”w desired.— J.H.j! 

In^ctmde for nlantn and process of making the sam* 

ammonium carbonate 
and heated until the mixture assumoM a blue ool^r • 

watoT.-W^RT*"'’^^^^ compound formed is soluble 

XX.— ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Iperacua,^.; The alkaloids of . // n' Ksllsr 

ISumr’"”’*'’™'-”*- 


Sf./iK.?"*' ”■ '5i» "i ii 

of and apparatae 

Bng PrmrM.rehK^ 

tiS^Xh *tobS elMtrolytio tank and 

A MDDowo oomimiuid of snlnhur, .uoh as a snlnbi,.. 

« thionate or a snlphide i. to th? :^ter.tSth « 


METuyLEMETiNE hydriodide was produced bv Bentlv 
warnung emetine with methyl iodide and allowing thJ 

Jn m^Sw ate ?- 1 ISlred 

\ ■ 4 u precipitated by means of ether 

men truncthylemotmo hydriodide, or the oorrespondinn 
was eiibjeoted to dry distiUatior.tovf 
300 a tnmethylamine and tetramethvlammSn 
hythoxide were isolated from the basic produiteby SS 
mJbT »»<> the quateraaiTS! 

nh‘lTt;t'r ^ 

trimethylamino and ‘aZt'herbiSi w^T^u'^'t’ 

latter giving a gold salt melting at 344^248^ C. 

— P. Shdit. 

TeMpdrostrychnine ; Some experimenU with 

. 

Br the acetylation of tetrahydrostrychnine a oolourleas 
d^vative was ob^ (m.pt. IdSP- 
* . \-h ‘his yielded on saponification with aloofaolte 
po^inm hydroxide a N-monoaoetyl derivative and on 
oxidation in acetone aolntion with potastimj 
gMate a smaD quantity of diaoetyltexAi^trim f^h^y . 
«ud was isolated in orystaUine litm 

— G.P.M. ' 
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action of miorO'Organianifl ; it is not observed in the case 
of sterile preparations. Sterile oheny-laurel, orange- 
blossom, lime-blossom and rose waters can bo obtainra 
by using apparatus which has been previously sterilised, 
or by ster^Using the waters preparea in the usual way, 
e.g, by passing them through a Chamberland filter. — ^A. S. 

Pkend bates. II. J. v. Braun. Ber., 1914, 47, 492 — 605. 

(See this J., 1912, 1061.) 

With regard to phenol bases homologous to hordenine, 
it appears that neither methylation of the nitro^n atom 
nor increasing the length of the side chain tutors the 
principal pharmacological action. When benzoylphenyl- 
butylamino was nitrated, the nitro group entered the 
para position. On reducing the nitro- product with tin 
and hydrochloric acid and splitting off the benzoyl group 
by careful heating with hydrochloric acid under pressure, 
frt-p-hydroxyphonyl]-butyiamine, OH’CaH 4 ‘(CHg)|-NHj. 
was obtain^. After crystalling from other and light 
petroleum it. molted at 106'' — 108*' C. The hydrochlonde 
melted at 194® — 195“ C., and the platinum double salt 
at 212® C. The pharmacological action of m-hydroxy- 
tetrahydroquinoline and m-hydroxydihydroraethylkotol 
was simila - to that of hordenine but less pronounced. 
The former base, C.,H„ON, was prejmred by a series of 
reactions from l-bons5oyl-7-nitrototrahydroquinoline. It 
boiled at 200® — 202® C. at 16 mm., and molted at 94® — j 
96° C. ; the hydrochloride molted at 159® C. and^ the j 
piorate at 1 74® (J. Starting from m-nitro-N - benzoyldihydro- | 
methylketol, m-hydroxydihydromethylkotol, C^HuON, 
was prepared. This distilled at 186° — 188® 0, at 16 mm., 
and me ted at 86° — 87° C. after crystallising from ether 
and bgiit petroleum. The hydrochloride melted at 165° C. 
and the picrato at 174° C. p-Aminobenzoylhordeniiie, 
NH,C,H 4 .COO,C,H 4 .(CHj),.N(r!Ha)j, obtained by 
careful reduction of the p-nitrobonzoyl compound of 
hordenine (m pt. 89° — 90® C.) molted at 166® — 167“ C. and j 
yielded a picrate m.pt. 204°— 206° C. It hod an anaesthetic 
as well as a pronounced toxic action. — F. Shdn. 1 


A number of plants were examined mterosoopioally 
for alkaloids. The latter wore detected by the precipitate 
produced with a weak solution of iodine in potassium 
iodide, confirmed by proof of its solubility in an alooholic 
solution of tartario acid. The alkaloids were located in the 
parts named of the following plants : Buxus sempervirens, 
epidermis ; Ruta Oraveolens, epidermis of leaves, principal 
vein and loaf-stalk ; Carica, Papaya^ leaf epidermis and 
to a lesser extent in the underlying parenchyma, 
epidermis of leaf-stalk ; Vasconcflka hasUUa, epidermis 
of the loaf, principal vein, and leaf-stalk; dbo in the 
pith of the leaf-stalk, epidermis of flowering head, the 
fruit and the seeds (the alkaloid present in this plant is 
undoubtedly oaroaine) ; Pilocarpus Jaborandi, epidermis 
of leaves ; Erythroxylon c<m, upper and lower epidermis 
of leaves, epidermis of leaf-stalk. 

The hydrocyanic acid content of young cherry lam el 
loaves falls from 0T72 to 0-213 percent, down to 0*110 
to 0T69 per cent, as the season advances from the 
summer to the autumn. Third year leaves contain less 
hydrocyanic acid than first year Imves. Manuring with 
ammonium sulphate, potassium nitrate and sodium 
phosphate raises the hydrocyanic acid content. — F. Shdn. 

Japanese mint oil. J. C. Umney. Perfum. and Essent. 

Oil Roc., 1914, 5, 41. 

“ DKMKNTnoLiSKD mint oil ” is the trade name for 
Japanese peppermint oil from which the menthol has been 
partially removed by freezing ; it contains from 45 up to 
sometimes even 65 per cent, of menthol (see this J., 1913. 
306 ; 1914, 1.59). Recently much larger nroportions of 
menthol have been extracted from the oil in Germany 
by a more efficient proo(!S8, and sirjce the residue from this 
treatment, very poor menthol, is being sold as domin- 
tholised Jaimncse mint oil, the author draws attention 
to the need of purchasers insisting on a guaranteed 
percentage of menthol (not 1(-S8 than 46 i>er cent., fne 
and combined). — A. S. 


Oalactite and a^ethylgalacloside ; IdcMtity of . E. 

Fischer. Ber., 1914, 47, 456-— 459. 

Galactite obtained from lupins by Ritthausen (Bor., 
1896, 2^, 896) yielded ethyl" alcohol and galactose when 


I Ylang-ylang oil ; Valuation of . J. 0, Umney^ 

I Perfum. and lilsscnt. Oil Kec., 1914, 6, 37. 

I The results of the examination of a largo number of 
I samplejs of ylang-ylang oil of different origin are shown 
I in the following tabh- ; — 



Manila. 

Bourbon. 

Madagascar. 

Mayotte. 

Sp. gr. at 

0-927—0-969 

0-964—0-067 

O-nO 1—0-081 

0-947 

Optical rutation 

-38” to —51“ 

—39° to -41° 

—30° to —42“ 

-48” 

Refractive Index at 20® C 

1-494— 1 -.505 

l-f.l30 

]-.'jl22 

1-5070 

Kster value 

99-0—153-2 

142-6— 100-1 

123-2—171-2 

114-7 

Non-volatile rafter drying fur 2 hoursi on 
water-bath 

4-3—16-4% 

I 

25-1—40-3% 

29-3% 

14-10% 


hydrolysed with dilute 8ulj)huric acid at 100® C. The 
results obtained by elementary analysis agreed bettor 
with the formula (ethylgalactoside) than 

given by Ritthausen. The substance had [a]D = -f 1^-2° — 
-f 186*2° in aqueous solution, niolte<l at 141° C., and was 
undoubtedly identical with a-ethylgalactoside. It was 
probably formed in Ritthauaon's experiments by th6 
interaction of sulphurio aoid, ethyl aloonol, and galactose. 

-F. Shdk. 


Mustard seed ; Oil content of black . LocalisaHon of 

certain alkaloids. The alkaloid of VasconceUea hastata. 
Hydrocyanic acid conietU of cherry laurel leaves. I). H. 
WMter. Bor. deutsoh. Pharm. Gcr., 1914, 84^ 123 — 131. 

Small comparison cultures of black mustard showed that 
manuring with a mixture of ammonium sulphate, potas- 
Siam nitrate and calcium phosphate produoea plants with 
more fioweri, and larger fruits containing more seeds. 
Seeds from plants grown on manured soil contained 1’18 
and 0*80 per cent, of mustard oil, whilst seeds from |^ts 
grown on nnmaonred soil yielded 0-82 and 0*80 pw sent, 
of oil. 


The characters of pure samples of the inferior oananga oil 
fell within the following limits : sp. gr. at 15° C.^ 
0-910 — 0-940 ; optical rotation, — 17° to — 56° ; refractive 
index at 20° C., 1-496 — 1-605; ester value, 46—100. 
(See also Bacon, this J., 1908, 876 ; 1909, 906) — A. 8. 

Essential oils from IF. Africa, Roure-Bertrand fils. 
Bui scient (t ind. di» la maisrn Roure-Bertrand fils,. 
1913, [3], 8 , 10-22. Chem. Zentr., 1914, 1, 641-042 

The leaves of Popowia Capea, a native of the Ivory (k)ast, 
}rielded 0-50 per cent, of oil by steam distillation. About 
two-thirds of the oil was heavier and one-third lighter 
than water. The characters of the two portions and of the* 
total oil are shown in the following table : — 



Total oil. 

Heavy oil. 

Light oil. 

8p. gr. at 20° C 

Optical rotation 

,, „ after aoetylatioii 

Arid value 

1-0042 
■f70° 66' j 
-H3° 48' 
2-8 
166-1 
289-9 

1-0081 
+ 90*64' 
+ 18* 4' 
1-6 
192-8 
248-a 

odioao 
+61* 26' 

+ 6*12' 
8*7 
128-2 
218*4 

Saponif . value 

„ „ after aoetylatloa ; 
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, Tb» tot«l oil and tbe light oil disRolTod in | toL and the 
hea^y oil in 1 vol of 96 per cent., and all throe were 
eolabie in an equal volume of BO per cent, aleohol ; the 
eolu^mui became turbid on etuidi^. The oil contained 
eeten and alcohols (one with an odour resembling that of 
clnnamyl alcohol) and about 0 per cent, of substances which 
combing with bisulphite. 

Oil of the leaves of Oeimum Canum, Sims. At the 
ordinary temjjerature the oil (yield 0-65 per cent.) con- 
sisted of a white crystalline mass permeatM by a slightly 
yellowish oil, and containing b ut 87 per cent, of methyl 
cinnamate. The oharaoters were : sp. gr. 1*0330 at 
32* C., optical rotation — 2° 30' at 30® C,, acid value 0 , 
saponif. value 301*4, soluble in 2|' vols. of 75 per cent, 
and gave a slightly turbid solution with vols. of 70 
per oent.^ alcohol. The liquid portion of the oU appeared 
to consist of strongly Isevo-rotatory hydrocarbons 
insoluble in 05 per cent, alcohol. 

Oil of Oeimum gmtiaaimum was a clear golden-yellow 
liquid oontoining 44 per cent, of thymol ; sp. gr. 0*0105 at 
15® C., optical rotation 4-0®58'; it dissolved in 1*2 vols. 
of 80 per cent, alcohol but the solution became turbid 
on standing.— A. S. 


Itaprtnti Tran^ormalion of dmeihjfiajkw ifiio 

frmfcrmofibiw of iudrooofdont with two ioMo 
Kuteoherow J. Russ. Phys..Chem. Oes.. 

1913, 46, 1634—1054. Ghent Zentr., 1914 , 1 , 7631*754. 
Dmirav^NE (CH,),0; CjCH,^ was obtained from 
tnmethylbromoethyleno, (CH,),0 :GBr.CH„ with a yield 
of 46 j»T cent., by heating with alcoholic potassium 
hydroxide for 2i-3 houraat 136"— 140® 0 and 11—1^ 
atmwpheres pressure ; to prevent oxidation it was die- 
tilled over in a current of nitrogen or carbon dioxide 
^m the reaction product. When dimethylallene was 
heated with a 15—20 per cent, solution of quinoline 
hydrobromide in quinoline in a sealed tube for 10—12 
hours at 130® — 135® 0., it was largely converted into* 
isopi^no (yidd 60-^^^ cent.), uopropylaoetylene, 
(0H|)jCH.(. CH, being alre formed. The crude isoprene 
wa« converted into a mixture of bromides, C.Hi,Br 
^ 6 ^ 10 ®*’, by Ipatiew^s method^ the dimethylW 
methylene bromide separated by fraotional distillation, 
and converted into isoprene (yield 76—80 per cent.) bv 
heating to 150® — 160® C. with }>owdered potassium 
hydroxide.— A. S. 


Terpenea and rasential oiU. Part 110. Redudion of 
carvozime and eucarvoxime by means of palladium and 
hydrogen. 0 . Wallach. Annalen, 1914, 403, 73—96. 
By reduction with hydrogen in presence of colloidal 
palladjum, carvoxime was converted into a crystalline sub- 
stance, m. pt. 66“ — 67® 0., whi 'h proved to be a mixture 
of carvoxime and carvotanacctoxime. On allowing the 
reduction to proceed further, ammonia, carvacrylamine 
and tetrahydrwarvono were produced. C^arvotauacetono 
took up hydrogen in the presence of palladium chloride 
nearly twice as fast as either d or l-dihydrocarvone. 
Treated in the same way euoarvoximo yielded a now 
crystalline tetrahydrocarvoxirao, m. pt. 56®-^7® C. 
This was converted into the semioarbazone, which could 
be resolved into two modifications melting at 161®— 103® C. 
and 200 ® — ^201 ® C. The tetrahydroeucarvono regenerated 
from the semicorbazone boiled at 207® C., bad the sp. gr. 
0*906 at 20“ C., and nD= 1*4663. It gave a nitroso 
compound, m. pt. 104®— 105® C. Partid* reduction of 
euoarvoxime under similar conditions led to the formation 

pt. 122®— 123® 0. 
the semioarbazone 
®— 214® C., sp. gr. 
tone differed in its 
. . ne obtained by a 

senes of reactions from a-dihydroeuoarvool which had 
been produced by reducing eucarvone with sodium. 

— F. Shdk. 


01 a new ^-dihydroeucarvoxime, m. 
/S-Dihydroouoarvone prepared through 
was a yellowish liquid boiling at 213 
0*9325 at 21® C., nD= 1*4790. This koi 
properties from the a-dihvdroouoarvo 


Phenylacetaidehyde ; A new method of preparing am 

its derivalioea. P. Johl. Sealed Note No. 1374, dated 
Jan. 17, 1903. Report thereon by E. Noelting. Bull. 
8oo. Ind. Mulhouso, 1913, 83, 806—806, 

SiXTWVN gnr 8. of methyl cinnamate are dissolved in 20 grms, 
of methyl alcohol and 10 grms of bromine slowlv added. 
The liquid solidifies on cooling. 12 grms. of oaustio soda 
in 24 grms. of water are then added with agitation, the 
temperature not being allowed to rise abovo 40® C. After 
two hours suffioiont sulphurio acid is added to neutralise 
all the alkali employe^ whereupon the flocoulent pre- 
dissolves aid an oil separates. After diluting to 
250 O.C., 6*6 grms. of sodium carbonate are added, the 
phenylaoetaldehyde distilled with steam and extracted 
from the distillate with ether. The yield is 76 per cent 
of the theoretioaL Nitrooinnamio ada treated in rae same 
way ^ves an aldehyde smelling of cinnamon. The report 
exdains the process by the formation first of the dIbromide 
of the cinnamic ester, then its hydrolysis to phenylglyoerio 
roter, which gives the lactone, m then, by loss of carbon 
(uoxide, the phenylaoetaldehyde. This method avoids 
aeoessity of isolating an^ intermediate produots, in 
iriiioh it differs from that of Erdmann desonW in Osr. 
^ 107,228 and 107,229 of Nov. 20^ 1698 (see Eng. 
yht. 8248 011899 { this J., 1900, 278.W.B. ^ 


Formic acid ; Cataiytic aynthesia of under preaaure 

O. Bredig and S. R. Carter. Bor., 1014, 47, 641-*645. 
By the action of hydrogen under high pressure on bicar- 
bonatos, or of a mixture of hydrogen and carbon dioxide 
under pressure on carbonates or other salts of weidc 
acids, in the pr(^noo of a catalyst such as finely divided 
palladium, considerable quantities of formic *i 7 i d can be 
produced. The following table gives a summary of the- 
rosults obtained ; — 


Weight of 
palladium 
in grms. 

200 c.o. solution used 
reutainlug 

Temperature 

1 


’S'g 

li* 

111! 

0 

1*6 

1*5 

1*5 

1*5 

1*5 

10 grmH. EHCO, 

10 grmH. KHCO, 

10 srms. KHGUi 

0*4 grm. CaCO, 

0*5 KnuB. NnaB,0,10H,0 
10*6 gnns. NaflCO, 

®0. 

70 

70 

05 

70 

70 

70 

H,60 
Hi 60 
Hi 50 
H,20) 
+ 00,20 ; 
H,30| 

+co,.3o; 

Hi 60 

24 

28 

26 

4*5 

16 

7 

0*6 

74*7 

66*8 

100 

21*7 

0*4 


*-W. H. P. 


Formic acid and benzene; Mutual aolubilUy of 

and the ayatm : bejizeneformic acid-tvater. A. J. Ewius.. 
Chom. Soo. Trans., 1914, 105, 350— 3M. 

Pure fomic acid was prepared bv repeated fractionation 
in a distillation apparatus specially constructed to avoid 
contact of the vapour or liquid with cork, and reorystal- 
lisation by allowing the cooled acid to mdt slowly under 
such conditions that the liquid portions could drain away, 
atmospheric moisture being ^ways carefully exclude 
owing to the hygroscopic nature of the acii The re- 
crystallisation was continued till the meeting point 
remained constant at 8*39® 0. The oritioa! solute tem- 
perature of the acid obtained in this way in pure benaene 
was 73*2® C.', whilst that of the porest add obtained by 
fraotionation (b. pt. 100*5®— 100*65® C„ at 700 inm.> 
was 77® C. The sp. w. of the pure add was 1*2258— 
1*2260 at 18®/4®0. The benzene used was purified by 
reorystallisation and distillation over sodium in apparatus 
oonstructed entirely of glass. Varving weights m &e two 
liquids were sealed in gla« biUba which were slowly 
heated, and the temperatures at which the liqiUds 
were observed. The curve obtained by plotte solute 
temperatures luainit peroentafss of (onak add in the 
mixture showed a maximum entel solute temperature 
td 73*2® 0., at a concentrate of 48 per eent. of formio 
add, the curve in the ndghbouihpod of the oritioal tem- 
perature bemg voy flat Detecminatioiw of the critical 
eolation temperatme of a ghran aample of formio add in 
pure bensene gave a more tniitw 0 r% indicate of the 
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presence of water than determinations of the inciting 
point. For instance 0*099 per cent, of water depressed the 
freezing point by 0*16^0.. but raised the oritioal sdntion 
temperature from 73-2* to 76*8® C. — P. Shdn. 

Formaldehyde and fomialdehyde eompcmnde ; DeUction of 

maU quardities of by meam of fuchsin-aulphairofue 

aeid-h^ochloric acid. U. Fincko. Z. Unters. Nahr. 
Oennssm., 1914, 27, 247—263. 

The reagent i« prepared by difwolving 1 grm. of rosanilino 
hydroohloride in 500 c.c, of water, a iding 25 grms. of 
orystallisod sodium Bulnhitc and 16 c.c. or hydrochloric 
acid («p. gr. M24), and diluting the mixture to 1 litre, j 
Ten c.c. of the liquid to be tested for formaldehyde arc ! 
acidified with 2 c.c. of hydrochloric acid and 1 c.c. of the | 
reagent is added ; if formaldehyde is present, a red- ; 
violet colouration apiwars within a period varying from j 
a few minutes to 12 hours. The presence of the hydro- i 
chloric ficid prevents other aldehydes from giving a 1 
colouration with the reagent. It is advisable to apply the 
test directly to the solution or liquid without submitting 
the latter to a previous distillation ; coloured limiids, 
such 08 wines, etc., may be treated with hydrocnloric 
acid and animal charcoal befon* being tested. In the 
case of vegetable substances, then^ is a tendency for 
any formaldehyde present to enter into combination 
and escape detection ; this combined formaldehyde 
is not liberated when the substance is treated with a 
mineral acid. Urea also combines with formaldehyde. 
Milk combines with formaldehyde to a small extent, 
but the greater part of the aldehyde is obtained when the 
milk is distilled with the addition of phosphoric acid. 
The test will detect the prt^senoc of 1 part of formaldehyd<^ 
in about 4(K),0(K) parts of liquid. The reagent is also 
useful for th(' detection of hexamethylenetetramine when 
this has been decomposed by hydrochloric acid, but 
formaldehyde, or hexamethylenetetramine, when com- 
bined previously with sulphurous acid yields but little, 
if any, colouration with the reagent, even after treatment 
-with hydrochloric acid. — W. P. IS. 

tChemical acHon of light. XXVIII. Au^oxidaiiniui. VII. 

0. Ciamician and P, Rilber. Atti R. Aooad. dei Linoei, 

Roma, 1914, 28, I., 113—119. 

Different organic acids in aqueous solution or in presence 
. of water, in large flasks filled with oxygen wore subjected 
to prolonged exposure to sunlight. Among the reaction 
products were detected : formic acid from acetic acid ; 
formaldehyde and carbon dioxide from glycollic acid ; 
carbon dioxide from oxalic acid (a 2 per cent, solution was 
complntely oxidised in 7 months) ; carbon dioxide, 
formaldehyde and acetic acid from malonic acid ; carbon 
dioxide, ac taldehyde, acetic and propionic acids and 
glyoxal from succinic acid ; carbon dioxide, formaldehyde, 
and glyoxal from glyceric acid ; carbon dioxide and 
formic acid from saccharic acid ; salicylaldeh^do, the 
dihydrocoumarin of Dyson, and salicylic acid from 
ooumarin ; formic acid, nonylic acid and other lower 
fatty acids, azelaio acid, and dihydroxystoario acid 
(m. pt. 133® C.) f-om olcio acid.— A. 8 . 

Arsenic compounds ; A new class of aliphatic , K. 

Fischer. Annalen, 1914, 408 » 106 — 117. (See also This 
J., 1913, 549.) 

PtTRB behenolio acid was heated with times its weight 
of arsenic trichloride to 140® ( 1 . for 6 hoars. The excess 
of arsenic trichloride was removed by distillation under 
reduced pMvssure, or the mixture obtained was dissolved 
in ether and shaken with water. The product was con- 
verted into ohlor. aroinosobehenolio amd bv dissolving 
the ethereal residue in strongly cooled N /I potassium 
h 3 rdroxide solution. The alkmine salt was decomposed 
by hydrr>ohlorio acid and the o'ly arsenic compound taken 
up with other. Prepared in this way the substanoe 
was mixed with some behenolio acid which could be removed 
to a gpreat extent by oooUxw to — 60® 0. ChkHroarshiOBO- 
' behenolio acid undoubted^ contains the grou^g 
— ^AsO) : CCl— . The neuM solution of the potomm 
.<.solt can be,kept|for;fi fear hours, but in the p r o s ca i b of 


excess of alkali, decomposition readily takes place with the 
production of potassium arsenite and behenono acid. The 
free acid was methylated, treated with brondne and 
then with water, when the met^l ester of ohlorobehenol- 
arsinic acid was produced. The oorresponding acid 
prepared through the strontium salt had the composition, 
(Jjj,k 440 5 AaCl, and was fairly stable when heated with 
aqueous alkaline solutions, — F. Shdn. 

Patents. 

Tobacco learns ; Process of bleaching . T. Oolenheinr, 

Karlsruhe, Germany. IJ.S. Pat. 1,086,306, Fob. 3, 1914. 
The leaves are treated with water at a temperature of from 
75^ to 100® C., and then subjected to the action of an 
aqueoAs solution containing hydrogen peroxide and 
ammonia. — W. P. 8. 

Vnsaturated aliphitic hydrocarbons ; Treatment of mixtures 

containing . K. V. R. Marks, London. From 

E. I. du Pont do Nemours Powder Co., Wilmington, 
Del., IT.S.A. Eng. Pat. 29,961, Dec. .30, 1912. 

See Fr. Pat. 453,165 of 1913 ; this J., 1913, 767.— T. F. B. 

Vnsaturated aUplujlic hydrocarlmns ; Separation of . 

E. C. U. Marks, London. From E. 1 . du Pont de Nemours 
Powder Co., Wilmington, Del., U.S. A. Eng. Pat. 29,962, 
pec. .30, 1912. 

See Fr. Pat. 453,164 of 1913 ; this J., 1913, 707.— T. F. B. 

Monochlorhydritr Production of . H. Wado, London. 

From Spr ngstoffwerke R. Nahnsen und Co., A.-G. 
Hamburg. Germany. Eng. Pat. 15.093, June 30, 1913. 
vSKEGer. Pat. 269,657 of 1912; this J., 1914, 278.— T. F. B. 

Olycollic arid esters of 2‘phe.nylquinoliMA‘Carboxylic acid. 
0. Zollner, Charlottenburg, Assignor to (^hem. Fab. 
auf Action, vorm. E. Sobering, Berlin. U.S. Pet. 
1,086,881, Feb. 10, 1914. 

See Eng. Pat. 16.483 of 1913 ; this J., 1913, 1128.— T. F. B. 

XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patent. 

Colour photography. R. Fischer, Berlin-Steglitz, Germany. 
Eng. Pat. 2562, Jan. 31, 1913. Under Int. Conv.. 
Feb. 6, 1912. 

See Ger. Pat. 253,335 of 1912 ; this J., 1913, 47.— T. F. B. 


XXIL-EXPLOSIVES; HATCHES. 

Acids from nitrocellulose manufactu'^e ; Sourer of error in 

the analysis of waste . T. Chandelon. Bull. Soo. 

Chim. Belg., 1914, 28 , 58-62. 

Bv cither the method of Lunge or of Grieshoimer (Chem. 
teohn. Untersuohungsmethoden, Aufl. 6, I., 407) the 
nitric and nitrous acids are determined together; the 
nitrous acid is then found bv titration with permanganate, 
and the nitric acid by difference. Oxalic acid which 
may be present in small quantities os an oxidation product 
of cellulose, would cause high values for nitrous acid and 
low values for nitric acid to be obtained. It would 
aooumalate in repeatedly used baths, and render a 
correction necessary. It may be determined by neutralis- 
ing the acid with ammonia, boiling until nitrous acid is 
destroyed, and titrating in the cold with permanganate. 

—0. E. M. 

ExplotivM in coal mines. Chem. Trade J., March 14, 1914. 
[T.R.] 

Ak amendhm Explosives in Coal Mines Order (No. 178) 
adding to the new list of penwitted explosivee c.^itain 
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explosives which have passed the Rotherham Test, has 
been issued by the Home Secretary. The names and 
composition of the new explosives are as follows ; — 



Parts by w-eight. 

Ingredients. 




Not more 

Not less 


tlia 1 

than 

Bellite No. 4 (Laneosliire Kxidoslves Com- 
pany, btd.) 


64 

Nitrate of ammonium 

68 

Di-nitro-benzol 

!.'■> 

13 

Chloride of sodium 

21 

It) 

Moisture 

1 


Faversham Ponder No. 2 ((Jot ton Powder 
Company, J.td.) 



Nitrate of ammonium 

48-5 

45-5 

Nitrate of potassium 

'I’ri-nitro-toluol 


23 

11 

9 

Chloride of ammonium 

19-5 

17-5 

Moisture 

1 

— 

Xent Powder (Cotton Powder Company, 
Ltd.) 



Nitro-glj-cerine 

25 

23 

Nitrate of i>otassiiiin 

a:j*r> 

30-5 

Wood-meal (dried at lOO" C.) 

.’ll 

2K 

Oxalate of ammonium 

11 

9 

Moisture J 

« i 

3 

Mouarkite (Kyuoch-.\rklow. Ltd.), | 

i 


Nitro-glycerine 

r.i 

11 

Nitro-eotton 

0-.5 

. — . 

Nitrate of ammonium 

51 1 

48 

Nitrate of sodium 

8-5 ! 

0-.5 

Ciilorido of sofliuin 

20 

23 

Starcli 1 


3 

Mineral jelly ! 

I 2-5 

1-5 

Moisture 1 

2 

0 

Monobel No. 1 (Nobel’s Explosive Com- j 
pany.Mitd). j 



Nitro-glycerme i 

0-5 

7-5 

Nitrate of ammonium i 

70 

00 

Wiiod-maal (dried at lOO'C.) i 

i) 

7 

(ildorido of sodium 

1(5 

14 

Moiatiiro 

2 


S>mle Potoder (('otton Powder Coinjiaiiy, 
Ltd.) 



Nitro-glyecriue , 

20 

18 

Nitm-cottoii 1 

1-5 

()-5 

Trl-nitro-ioluol 

5 

:< 

Pereliiorate of iXitassiiini i 

Wood-meal (drieil at 100 C.) 

.*{8-5 

30-5 

]() 

8 

Oxalate of aimnonium 

21) 

27 

Moisture 1 

- 


1 






The usual stipulations are made in each case as to 
quality, markings, packing, etc. (See also this J., 1914, 
103.) 


Vfic nf ihe “ Mammoth-pump ” in chemical industry. 
Mcerbacli. See I. 

Patents. 

Nitration of cellulose or its derivatives by means of nitric 
acid vajyours. Heiitscho Celluloidfabrik. Ger. Pat. 
269,240, Feb. 10, 1912. 

The cellulose is exposed to nitric acid vapour in a high 
vacuum at a temperature not exceeding 50^" CJ. Uniform 
products of any desired nitrogen content can, it is stated, bo 
obtained with quantitative yields. — A. S. 

Explosive priming compositions. C. Claossen, Berlin. 
Eng. Pat. 6067, March II, 1913, 

See Fr. Pat. 465,369 of 1913 ; this J., 1913, 960.~T. P. B. 


XXm.~>ANALYnGAL PROCESSES. 

Mechanical precipitation in the determination of sulphuric 
acidy svlphateSf calcium and potassium, L. Leduux. 
Bull. Soo. Chim. Belg., 1914, 28, 61—62. 

Potassium is first precipitated as the ohloroplatinate. 
This is dissolved in 160 o.c. of water, 6 c.c. of concentrated 


hydrochloric acid, is added in the shaker and 0*6 grm- 
of ohemically pure magnesium. The agitation is con- 
ISnnod, with 20 c.c. of concentrated hydrochloric acid, 
for 30 minutes. The reduced platinum is filtered off, 
washed, and ignited.— 0. E. M. 

Nitrites; Detection and Jeter mimtion of by means 

of diphenyWenzidine. Manpicyrol and H. Muraoiir. 
Bull. Soc. (3iim., 1914, 16, 186-197. 

Tuk au^ors confirm Wiolanrl (Her., 1913, 46 , 3296) that 
in the diphonylamine n^action for the detection of nitrites 
and other oxidising agents the first Ht{>p in the production 
of tlu? blue colour is the formation of diphonylbenzidine, 
whieh i.s then converted by the uxidisin.' agent into a 
quinonoid derivative, the principal constituent of the blue 
solution. ]>iph<u»yUM‘nziaiue is hence a much more 
delicat<^ reagent for nitrites than diphenylamino, It may 
b»‘ pnspared by adding a solution of 8 grma. of diphpnyl- 
amme in 20 c.c. of acetic acid to 60 c.c, of sulphuric acid 
(ap. gr. 1-842) previously diluted with 160 c.c. of water 
and cooled. To this mixture a solution of 4*7 grms. of 
sodium biohromale in 2(X) o.c. of water and 29 c.c. of 
suljiihuric acid (1:4) is added, constant stirring being 
maintained for about five minutes. The liquid is added 
to 100 c.c. of sodium bisulphite solution (so. gr. 1-231) 
and 400 e.c. of water and the mixture heated on a water- 
bath until the dark green precipitate first formed changes 
to a light brown. After cooling, the precipitate is filtered 
off, washed with water and alooliol, dried, and the 
diphenylbenzidino extraotcHl with boiling toluene. A 
yield of about 00 per cent, of tlio theoretical is obtained. 

--J. A. 

(topper, cobalt, ami nickel: A new rcjoclion for . 

0. Malatesta and E, J)i Nola. Boll. Chim. Karra., 1913, 
62, 810-823. 866-800. Chem. ;5entr., 1914, 1, 820— 
821. 

Tub reaction of copper with 1.2-diarainoanthraquiuone-3- 
Hulphonic acid, deanribed by Uhlenhuth (this J., 1910, 
1086), is inti-nsilied by addition of ammonia, and the 
reagi-nt. can also be used for the dottHjtion of cobalt and 
nickel. All three imdals give a blue colouration or pro- 
cipitat(» with the reagent : on addition of excess of 
ammonia the blue colour is intensified in the cose of 
coppcT and cobalt, but changed to r(«l in the case of 
nickel. The colourations due to cobalt and copper may 
be distinguisluid by adding ammonium chloride : there 
is no change in tlio case of cobalt, but with cofiper, the 
colour changes to red. In presence of ammonia 0 00()0002 
grm. Co or 0 000006 grm. Ni in 1 c.c. can be detected.— A.S. 

Nickel; Cohurimelrk determination of . V. Lindt. 

Z. anal. Chorn., 1914, 58, 166-172. 

The red colouration produced when an ammoniaoal 
nickel solution is treated with potassium thiocarbonato 
solution is compared with that }>roducod under similar 
conditions by a solution containing a known amount 
of nickel. The solution to be tested and the comparison 
solution are both diluted with dilute ammonia to a volume 
of 20 c.c. and treated with 0-6 c.c. of a 4 per cent, potassium 
thiocarbonato solution. The nickel -concentration should 
be* between 0-017 and 0-012 mgrm. per c.c., and the 
thiocarbonato solution employed must do not more than 
7 days old. Metals of the hydrogen sulphide group, 
and manganese, cobalt, and zinc should not be present. 

-W. P. S. 

Selenium ; Oravimeiric determinaiion of . J. Meyer. 

Z. anal. Chorn., 1914, 68, 146—154. 

Solutions containing selenium lose appreciable quantities 
of selenium dioxide by volatilisation when evaporated on 
the water- bath ; the loss is very considerable when free 
hydrochloric acid is present and may, by repeated evapora- 
tion of the solution with hydroohlorio acid, amount to 
upwards of 80 per cent, of the weight of the selenium. 





sse 


TRADE RE^3f^ 


BOOK BBCBITED. 


[Mardi 81» 1014. 



with hydroohloric acid, and the boiling solution 
with hydrazine hydroxide solution. The flask in,' 
the reduction is carried out should be provided 
safetv-bulbs containing water in order to retain line p§|^ 
of selenium which escape from the flask with the ev< 
gases.— W. P. 8. 

Mineral loatere ; DeiermiruUion of gasemm hydrocarbon 

dissolved in [natural] . E. Ifauser. (^Joraptos rei|d.» 

1914, 168, 634- 637. 

A KNOWN volume (V) of the water is rendered alkaline, 
in order to fix the acid gases, and then shaken for 15 
mins, with about the same volume {v) of air. A tost for 
methane, etc., may then bo made by applying the eom* 
bustion methcKl to the resulting gas; further, from 
Henry’s law, the volume (x) of gaseous hydrocarbon 
originally dissolved in the volume (V) of water is given by 


! Patjsnts. 

Jknsity of gases ; Apparatus for measuring the . K. 

Bombard and Q. Konig. Ger, Pat. 269,802, Feb. 23, 
1913. 

The density is measured by determining the power required 
. to set a device in rotation or other motion, in the gas ; 
or two sim lar devices may be set in motion, one in the 
gas and the other in air, and the density of the gas calculated 
from the ratio of the power required in the two cases. 
In the apparatus described two tubular members are 
mounted loosely on a hollow shaft and are caused to revolve 
at the same time, one in the gas under examination and 
'the other in air, by a cross-piece connected with the shaft 
and mounted so that it can rotate. According to the 
relative resistance offered by the gas under examination 
and by the air, one member revolves faster than the other, 
thus causing the cross-piece to rotate. The latter is 
connected with a jiointor which moves over a scale. — A. S. 


W 

where w and represent the volumes of combustible gas 
obtained from the same specimen of water by two succes- 
sive extractions with air in the manner already described. 
For waters containing very small amounts of dissolved 
hydrocarbons only one extraction is necessary. The 
maximum and minimum values of x are then given,, 
respectively, by 


V — V— ‘le 

The method has been a[)plied to the dett^rnunation of the 
solubility of methane in watcir, with results intermediate 
between those obtained by Bunsen and by Winkler. — iT. R. 

Determination of asphuUum in dark petroleums. Holde. 
tiee 11a. 


Emmination of iron gall inks. XII. Apparatus for 
extraction unth ethyl acetate. Kompf. See IV, 

Microscopical examination of ])aper. KoUmaim. See V. 

Nickel sulphide and cobalt sulphide. Thiel and Gessner. 
See VII. 


Meihod of treating [jm'.jxiring for testing] Portland and 
similar cement. U.8. Pat. 1,086,977 See IX. 


j Trade Report. 

Patent Law. Resolution of Association of CImnbers of 
Commerce. 

The Association of Chambers of Commerce of the United 
Kingdom, at its annual meeting on March 11th, passed 
the following resolution, submitted by the Manchester 
Chamber : — 

“ That in view of the fact that Mr. Justice Parker’s 
comments in Hatschek’s ease in the year 1909 as to 
the extent of the onus devolving upon any applicant 
who seeks revocation of a patent for non-working under 
Section 27 of the Patents and Designs Act, 1907, have 
deprived the section of its effectiveness, this association 
urges upon the Government to amend the rules in such 
terms as will place the burden of proof on the patentee, 
j while adequately safeguarding him from vexatious and 
1 frivolous applications— an effect which was the object 
I of those who drafted the Act of 1907 ; and that a d^uta- 
j cion bo appointed to interview the President of the Board 
of Trade on the subject.” 


Determination of titanium and vanadium in iron alloys. 
Konig. See X. 


Assa/u of zinc by ferrocyanide methods. Report of Afsay 
Sub-Committee of Australasian Inst. Min. Eng. 
Determination of zinc by ferrocyanide in acid solutions. 
Williams. See X. 

Applications of the method of determining the difference 
in the melting points of glycerides and their fatty acids. 
Bomer. See XII. 

Determination of free caustic alkali in commercial .Sodd 
cornjKninds and soaps by the barium chloride method. 
Kling and others. See XII. 

Detection of ethyl and methyl alcohols. Blanksma. See 
XVIII. 


Determination and significance of ammonia in milk. 
Tillmans and others. See XIXa. 

Formaldehyde; Detectioii of small qwntities of — 
means of fuchsin sulphurous acid-hydrochhrio acid. 
Pincke. See XX. 

Source of error in the amlysis of waste acids from niUrocdlif^t 
manufacture, Chandelon. Sec XXII, 


Book Received. 

Chemistry and its Borderland. By Alfred W. 
Stewart, D.8o., Lecturer on Organic Chemistry in the 
Queen’s University of Belfast, etc. Longmans, Green 
and Co., 39, Paternoster Row, London, Hew York, 
Bombay, and Calcutta. 1914. Price Ss. net. 

This volume (8 by 6J ins.) contains frontispiece, 306 
{lages of subject-matter, with 1 1 illustrations and 2 plates 
and an alphabetical index of subjects. The arrangement 
of the text is on the following lines : — 1. The ramification 
of chemistry. II. The allies of chemistry among the 
sciences. III. Relations between Chemistry and Indust^. 
IV. Immuno-chemistry and some kindred problems. V. 
Colloids and the ultra-microscope. VI. The work of the 
spectroscope. VII. Chemistry in space. VIII. The inert 
gases and their place among the elements. IX. Radium. 
X. Niton. XI. Transmutation. XII. Nature of the 
elements. XIII. Chemical problems of the present and 
future. XIV. Methods of chemical research. XV. 
Organisation of chemical research. Appendix A. Boheme 
for better utilisation of the research capacity of the 
country. B. Reuplations for scholars, fellows, and 
CTantees of the &megie Trust for the UniversitieB of 
Scotland. C. Regulations for soholan and buisart of the 
Royal CommiesioH for the Exhibitioq of 1851, 
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Offlelal Mofioe. 

HEAT TEST COMMITTEE. 

The Departmental Committee of the Homo Office, having 
£)ubmitted ite first report, is now prepared to examine 
any supplementary test or tests which may be submitt^, 
and asks if any members of this Society have any test which 
they are disposed to put forwanl. Up to the present, 
the Committee has received no suggestions in regard to 
a supplementary tost of explosives containing nitro- 
glycerin. Communications should bo addressed to 
Major H. Coningham, Secretary of the Committee, Homo 
Office, Whitehall, S.W. 
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PEOF. W. R. HODOKfN.SON IN THE CHAIR. 


BLASTING GELATINE: SOME NOTES AND 
THEORIES. 

BY W. A. HARGREAVES, M.A.. B.SC., B.C.K., F.T.C., 

Chief Inspector of Explosives, South Austialia. 

Blasting gelatine is the most ])owerful explosive in general 
use for mining purposes, and it forms a base for a ^neral 
olasa of high explosives called ‘‘ gelatines.” H is officially 
defined as consisting of nitro-cotton, oarofully washed 
nnd purified, combined with thoroughly purintHl nitro- 
glycerin in such profiortions that the whole shall be of 
such character and consistency as not to be liable to lique- 
faction or exudation, and with or without calcium or 
laagnosium carbonate not exceeding two jiarts by weight 
in every 100 parts by weight of the finishwl explosive. 
In actual practice blasting gelatine con.sists only of nitro- 
glycerin and nitro-cotton. 

The ordinary process of manufacture is to odd to nitro- 
C(*tton of known gelatinizing power the calculated quantity 
of nitroglycerin in the cold and mix roughly by hand ; 
then after standing for some hours the temjKjrature is 
raised and more complete inoorimration is made, usually 
in a mixing machine. Since different lots of nitro-cotton 
may appear to have different gelatinizing t)r)wers and since 
the tenaenoy to exudation of nitroglycerin from the finished 
blasting gelatine appears to depend in some way on the nitro- 
cotton, manufaMiturers have used varying |H‘rcentage8 of 
nitro-cotton which have been as low as 7 jior cent, and as 
high as 9 per cent, in blasting gt^latines brought to South 
Australia. 

Over 14 j’oars’ ex]X5rience as an In8pect<ir of Explosives 
has shown me that manufacturers, even tin; best, have not 
been able to arrive at a definite quantity of nitro-cotton 
to use, and also have not been certain of producing every 
time a blasting gelatine that will comply with the official 
definition mven above. So far as nitroglycerin is oonoemod 
there has been no trouble for many years, owing to the 
fact that it is a homogeneous liquid and can bo thoroughly 
washed free of all the impurities which are liable to make 
it unstable. In the ease of nitro-cotton the difficulties 
are great, owing to its physical condition, and there is 
always the possmility of small Impure partioles remaining 
in the cotton surrounded and proteotea from the washing 
liquid by the colloidal matter of which the nitro-cotton 
is oompoaod. The partioles may be only the sice of pin 
points, but they may serve as oentres of instability, so that 
when the blasung gdatfne is subsequently submitted to 
the ** heat test a low result may be obtained. It is 
quite a oommon experience in the case of blasting gelatine 
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has been condemned on account of low hmt test 
that one portion of a cartridge will give a low test, 
when other parts of the same oartridge may pass the tost. 
AArt from the difficulty of low test, wliioh can be minim - 
isra by extra care in the preparation of the collodion cotton, 
t^re is also the more oommon trouble of exudation of 
i^boglycerin. This, indeed, may be regarded as the chief 
diikolty that manufacturers have to face, for no brand of 
blasting gelatine imported to Australia is free from liability 
to exude nitroglycerin when subjeoted to the trials of the 
voyage and the storage after arrival. Time after time 
shipments of blasting gelatine have to be condemned, 
wholly or in part, on account of this exudation. 

It ' 18 evident, therefore, that either the true nature of 
blasting gelatine has not been understood or else the means 
of avoiding this defect have not been known. The usual 
and accepted remedy has been to increase the proportion 
of nitro-cotton, but this is open to several grave objeotions. 
In the first place, if the percentage of nitro-ootton is too 
high the risk of getting a low heat-test explosive is in- 
creased; secondly, the blasting gelatine is likely to be 
insensitive to detonation by the ordinary No. 6 detonator ; 
thirdly, the balance of oxygon is likely to be upset, so that 
owing to the reduced percentage of nitroglyoerin the 
generation of carbon monoxide is increased ; and fourthly, 
the cost of the explosive is greatly increased. The last is 
by no means the least important from a manufaoturear's 
{X)int of view. 

To find what is the real nature of blasting gelatine is, 
therofore, a problem of importance. Direct experiment 
and observation can teach much, but the difficulties of 
arriving at knowledge by pure d^uotion are very great, 
and one is perhaps justiM in erecting on the foundation 
of a few obi^rvod facts an hypothesis which can be tested 
by subsequent observations and experiments. As my 
hypothesis has stood the test of four or five years’ careful 
oWrvation by those who are well qualified to form an 
opinion, I am' now publishing it in tne hope that it will 
help manufacturers to overcome some of their difficulties, 
and that it will be of assistance to those who, like myself, 
frequently have the grave responsibility of dealing with 
exmMives which do not completely satisfy the official 
deWtion referred to above. 

The theory is that blasting gelatine, instead of being 
a solution of a small quantity of nitro-ootton in a relatively 
large quantity of nitroglycerin, is in reality a oolioidsil 
solution of a certain quantity of nitroglyoerin in nitro- 
ootton intimately mixed with some free ungelatinizod 
nitroglycerin. 

Biitschii has described a hydrogel as having a fine 
webbed micro-stnicture. This description has not been 
unanimously endorsed, but it conveys an idea of the 
mechanicarcondition of a jolly which explains some foots. 
Assuming for the present that a hydrogel has some such 
structure, it may take up in the meshes proportions of 
water which will vary with the size of the meshes, with the 
size of the threads or fibres constituting the structure, and 
possibly with the nature of these jelly “ fibres,” their 
fK>war of adsorption, etc. It has been shown that silioio 
acid and other colloidal substances may bo obtained with 
varying amounts of water of hydration. It may be 
assumed that a similar thing occurs in the case of blasting 
gelatine, wbero a solution of nitroglyoerin in nitro-ootton or 
vice verm produces a gel having apparenUy the properties 
of a finely webbed structure, whion adsorbs or otherwise 
entangles liquid nitroglyoerin in the meshes. The pro- 
portion of nitroglyoerin so held will vary ehiefiy with 
the si^ of the meehes and the size of the filaments or 
” fibres ” of the gel. Hence blasting gelatines apparentlv 
umiiar in all outward respects may bo obtained with 
varying ratios of nitro-ootton to nitroglyoerin and they 
may varying quantities of nitroglyoerin by exudation 
wHUk mak^ any apparent ohai^ in the appearance 
of the Jelly. We have assumed that a portion of the 
nite^Iyoefm has “dissolved” in the nitro-eotton. As 
thifVfaot qnite the same thing M aohMttioal oombinalioBr 
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the quftntity of nitroglycerin so dissohed will be 
to some amount of yariation without making much 
in the appearance of the jelly. Assuming that a 
qiiantity of a certain nitro>cotton can ** dissolve a cmiaiii 
quantity of nitroglycerin, but that owing to mode of huuiu* 
faoture it has di^lved or combined with a lees quantity 
and formed a jelly of quite satisfactory appearance, then 
it is reasonable to suppose that the nitro-ootton will go on 
dissolving ” more nitroglycerin at a diminishing rate 
till it is saturated. The saturation point will probably 
depend on the temperature and on climatic conditions. 
Tnere will, however, be a difference in this action from the 
original solution in so much as, while in the first instance 
nitroglycerin is in contact with nitro-ootton, now nitro^ 
glycerin is in contact with a jolly, and owing to the physical 
nature of this jelly in impeding contact of nitroglycerin 
with the nitro-ootton unacted upon or not saturated, the 
final stages of solution will be very alow, and only likely to 
occur on prolonged storage of the explosive. It seems 
reasonable to suppose that if a manufacturer has calculated 
a quantity of nitro-cotton based on its observed gelatinizing 
^wwer as determined in the laboratory, but that owing to 
the fact pf exudation having ocourrcKl with a similarly made 
blasting gelatine, ho is tempted to increase the percentage 
of nitro-ootton, it may hapnen that on iirolonged storage 
the whole or almost the whole of the free nitroglycerin 
goes into solution. The result is that there is produced 
a blasting gelatine which is cither wholly a jelly or is such 
that the minute particles of free nitroglycerin in Ihe 
interstices are far apart and separated by walls of jelly. 

The second ymrt of niy hypothesis is that in blasting 
gelatine the explosive wave foUowing detonation is trans- 
mitted by the free nitroglycerin, and only imperfectly 
or not at all by the jolly. If there is no free nitroglycerin 
or the particles of it are too far apart, the blasting gelatine 
becomes “ insonsitive,” It lias been shown by Dr. Comey 
and others that the nitroglycerin contained in 75 per cent, 
dynamite transmits the explosive wave at a velocity of 
between 6,000 and 7,000 metros |K*r stKjond, and nitro- 
glycerin in an iron tube of large enough boro will give a 
rate of over 7,000 metros per second, but for a 10 per cent, 
dynamite the rate is only 2,000 metres |K>r second, which 
is about the rate for gelignite unless the wave gets a 
greater impetus from the explosion of a dynamite primer I 
Even then the wave slows down as it progresses, inversw'ly 
as the percentage of nitroglycerin in tlio gelignite. It 
appears therefore, that if the amount of free nitroglycerin 
in a gelatine is small, and the particles are far apart, or the 
connecting threads or surfaces have small sectional area, 
or if there is no free nitroglycerin at all, the rate becomes 
that of the jolly itself. From its physical nature it presents 
a buffer to the initial shock and deadens the subsequent 
wave. Hence the blasting gelatine in these cirourastances 
is “ insensitive* ” and inert and requires a stronger deton- 
ator or even a primer to get proper explosion. Such 
blasting gelatines are condemned by the miner and arc 
dangerous to use. on the score of misfires and incomplete 
detonation firoducing noxious gases, and are wasteful 
in failing to do the retiuired work. The hypothesis there- 
fore ex])iains some facts which are common knowledge, 
namely that some gc^latines on prolonged storage become 
insensitive, that the harder the jelly the more likely it is to 
be insensitive, and such gelatines require more powerful 
detonators than those in common use, and even then 
may not give satisfactory explosions. 

Mr. C. Napier Hake, late Chief Inspector in Victoria, 
made the observation that if an insensitive gelatine is 
remade ” by mixing it with a large percentage of a fresh 
batch of gelatine, it will infect the mass and the re made 
blasting gelatine will soon undergo ohanM and become 
more or loss insensitive. This is explained by the above 
hypothesis, since the free nitroglyoerm of the now batch 
ife added not to nitro-ootton but to an existii^ jelly having 
probably excess of nitro-ootton, and the initial trouble 
II perpetuated because the flelatiaiaation at the time of re- 
xtoaking is thus interfered inrii, and goes on slowly daring 
Storage, and in the end ihe partioles of free mtr^ycerin 
are either separated too hr apart or sre absent altog^er. 

The theoiy assumes the foot of there being free nitro- 
l^yoerin in bluSl^ gelatine. It is difficnlt to get #rect 
of hmt H li obvious that, tinoe liqm Utro. 


SOME NOTES AND THEOEIES. [April 


* -r 

' slyoerin can bo obtained from blasting gelatins merely' 
by pressure, and also by means of blot^ paper, the 
nitroglycerin is not chemically combined with the nitro- 
cotton. Neither oould the nitroglycerin which is thus* 
removed have been in solution, or in the oollodial state. 
Hake has shown (this J., Sept. 15th, 1905) that porous 
wrappers will cause exudation even in the case of blasting, 
gelatines that show no tendency to exude when in ordinary 
wrapi»er8. The probability is therefore, that there is gener- 
ally some nitrogiyocrin in the “ free ” or liquid state in the 
explosive. If the free nitroglycerin is near the limit, the 
tendency to exudation will be greater than when the nitro- 
glycerin is smaller in quantity. 

A sponge can take un a certain amount of water, but 
if the quantity is near the extreme limit, slight conditions 
such as gentle pressure will cause some of the water to (hrip 
out. By continued pressure all water, but that adsorbed od 
the fibres of the sponge, can bo removed, and even then 
more water may bo removtKl by contact with blotting paper. 
Further, the finer the meshes of a sponge and the greater 
the surface of the fibres, the greater the amount of water 
adsorbed, and the loss is likely to drip out ; so also with 
the blasting gelatine the more complete the jelly the less 
free nitroglycerin is likely to exude. On the Hypothesis 
that the jelly itself is made by solution of some nitro- 
glycerin in nitro-cotton, the more jelly formed in this way 
within limits, the more free nitroglycerin will be adsorbed, 
and the less cninoshwi or entangled nitroglycerin there 
will be, and hence the less tendency to exudation. The 
particles or “ fibres ” of the jelly being “ wetted ** by 
nitniglycerin by surface action or cajullary attraction, the 
free nitroglycerin can flow or move through the jelly. 
Suppose the 8urfa<!e of ihe cartridge is in contact w'ith 
blotting pa|HU‘ or porous wranjx'rs, the flow of nitroglycerin, 
can continue in the meshes oi the pajier. The same sort of 
action occurs at the fold of the cartridge paper, whore one 
thickness of pajier overlajis the margin of the first fold, form- 
ing a small longitudinal tube attached along one side to the 

g elatine. The flow of free nitroglycerin is “ attracted ” 
y capillary action into this tube. Thus many gelatines 
show a line of frt^ exuded nitroglycerin «dong the fold, and 
exudation does not ]>r(x;eed any further. Again, if this 
flow is checked by placing an impervious layer round the 
outside of the cartridge, exudation may bo stopped or at 
any rate considerably reduced. Such a layer might bo 
obtained by the action of a coagulant on the jelly of the 
cartridge. Absorbents of the nature of French chalk are 
apt to increase the capillary attraction, although they 
soak up the exuded nitroglycerin for a time, but substances 
like magnesium oxide ayi^K^ar to coagulate the jelly surface 
and thus chiHjk exudation. It may bo possible to find a 
surface coagulant which wUl effectively stop exudation. 
Blasting gelatine exuding badly has been placed in fresh 
wrappers and in a few days’ time exudation nos boonjis bad 
as ever, but if the cartridges were dusUd with light mag- 
ncsium oxide before they were placed in fresh wrappers, 
in some instances there h«w been practically no further 
exudation for several weeks. In the meantime the 
explosives oould bo put to their legitimate use. 

The theory of the constitution of blasting gelatine has 
alroady rendered great assistance in elucidating the 
j>erplcxing behaviour of gelatine explosives. 

The extent of exudation that occurs at any given time 
with different cartridges, possibly of the same lot of blasting, 
gelatine, may vary oonsiderably. To have ready means of 
reference various scales have been proposed, but the ono 
adopted in South Australia consists of five degrees based 
on actual cartridges. According to the theory we assume 
that exoessive exudation represents an unbalanced 
explosive, and that probably gelatinization has not been 
oumplote. Acting on this assumption, one favours lengthy 
storage under observation of such an explosive, and it 
frequently happens that when it is subsequently re- wrapped 
so as to remove the exuded nitro^lyoeiin, no further 
exudation takes place. It somet^es happeijis that 
re-wrapping is unnecessary, the exuded mtro^yoerin 
having oeen re-absorbed, possibly by capillary action, by 
the stronger gel produced by the secondary setotinization. 
On the other hand, if such material is jwed in new 
wrs^rs at first there is every probability of further 
exudatioa ta king place before the secondary gelatinkatiom 
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hu made toy nronvBs, And the oondition of the exploilve 
vney besooDMM^itwMAthnt. In theee eiroumsIeiKW 
re-ivmppilig n not recommended unleee the matenai is 
to be consumed at once. 

In his report on the ** Composition of the Gases caused 
hy Masting in mines (see this J., 1911, 447, 1281), E. A. 
Mann has drawn attention to the fact that unaltered 
fragments of nitro-cotton can be seen in blasting gelatine. 
He further says that the g^ral experience in Western 
Australia is that an explosive which, on landing from 
Europe, is soft and plastic, will after a lengthy storage in a 
magazine become stiff and more rigid to the touch, while the 
common experience is that such explosives explode only 
Under excessive stimulus, and are very apt to leave unex- 
ploded portions in the bottom of the bore holes in mines. 
This is also the experience in Sou th Australia. I stiggested 
to Mr, Maun that the theory outlined above would cxjilain 
these phenomena, and his study of the question led him to 
believe that it was a “ rational and convincing explanation 
for some of the problems involvwl.*’ 

8. Soddyin “Arms and Explosives” (February, 1912), 
referring to the decrease of sensitiveness of gelatines on 
prolonged storage, gives the results of load block tests, 
which showed that blasting gelatine with a No. 6 detonator 
which gave a volume of 570 to 000 c.c. when first tested, at 
the end of twelve months’ storage gave only from 420 to 430 
c.e. On rep(!ating the experiments with No. 7 detonators 
all gave normal results. He secs in the theory I have 
suggested an explanation of these results. It srHims to me 
that Soddy’fl results might be explained as follows. 
Assuming that during manufacture the usual plan was 
followed, by which a preliminary mixing of the nitro- 
cotton and nitroglycerin would be made, an imperfect 
gel would be produced. On standing overnight the excess 
of nitroglycerin would slowly act on the already formed 
gel and some enclosed nitro-cotton, and at the final mixing 
more action would take place, but in would not be so 
complete as it wojjUI have heen, had the nitroglycerin been 
thoroughly incoriwrated with the nitro-cotton in the first 
instance. The reaction would continue slowly when the 
explosive was put in store for twelve months. If enough 
nitro-cotton had been used to jirevent exudation at the 
time the explosive was sent o\it from the factory, it would in 
reality have too much nitro-cotton and oonsoquontly all 
the free nitroglycerin would be turniKl to th<i gel form, 
or at any rate the remaining particles of free nitroglycerin 
in the ” meshes ” of the gel would be too small in number 
or too far apart to transmit the explosive wave set up by 
the No. 6 detonator at sufficient vekwity to get comi>lete 
detonation. A No. 7 detonator, on the other hand, might 
give sufficient stimulus to reach from one particle of 
nitroglycerin to another and so normal results would 
be obtained. 

In this connection it is interesting to revert to Comey’s 
experiments on rate of detonation. In determining the 
rate with nitroglycerin, when J inch bore gbiss tubes were 
used for holding the nitroglycerin, the explosive wave 
was not transmittetl. The column could only be detonated 
for a few inches from the detonator. The velcicity of 
detonation when j inch glass tubes were used was only 054 
metros per second, while with 1 inch light sheet iron tubes 
two kinds of explosive wave were obtained, one with a 
velocity of only 1451 metres, while the other was about 7690 
metres, which is comparable with the rate given by nitro- 
glycerin in No. 1 dynamite. With wrought iron tubes of 
1| inch diameter a 24 grain cap gave a velocity of 8627 
metros while a 1 2 grain cap gave only 2019 metros. Where 
paper tubes were used tnc rate was lower probably on 
account of the smaller confinement of the nitroglycerin 
charge. Applying the theory, we see that if the particles 
of free nitroglycerin are in continuous ” throws ” or 
surfaces sufficiently large in diameter or area and thickness, 
the explosive wave should bo transmitted in blasting gela- 
tine at a rate which would be directly comparable with that 
of nitroglyoerin. If, however, the surfaces are thinner or the 
tbreadi finer, the rate would be less, and may bo interfered 
with and brought as it were to a lower octave of vibration 
by the buffer action of the gel. Two or more separate 
rates of detonation may be obtained. 

When testily exj^osives impmted into Western Australia, 
Mann found that some blasting gelatinss gave rates of from 


4225, averaging 4063 metres per second, whereas 
oth^ogave from 2400 to 2553, averaging 24S7, The last 
figures suggest that very little free nitroglycerin remained 
in these blasting gelatines, or that such partiolos as 
remained were not in contact, but were effectively screened 
by the intervening gol. 

The late W. R. Quinan was of opinion that a maximum 
rate of detonation implied a pei^t detonation, whereas 
an abnormally low rate denoted insensitiveness and pro- 
bably incomplete metamorphosis. In Amorioa generally, 
according to Soddy, a sharp detonation is profen^, which 
means a high rate of detonation. If one desires a lower 
rate one uses some other explosive than blasting gelatine. 
It is, therefore, now suggested that the blasting gelatine 
which has the most free nitroglycerin, has the greatest 
rate of detonation, and that it is not the extra golatinization 
which takes place on storage that makes a blasting gelatine 
inert-, but the lack of free nitroglyoorin. Oonsequentiy 
that blasting gelatine is the best wnioh-^ 

( 1 ) Has the most free nitroglycerin, provided that the free 
nitroglycerin is so held by the gel (by adsorption or other- 
wise) that the finished explosive is free from all liabUity 
to liquefaction or exudation ; and 

(2) Has all its nitro-cotton completely gelatinized, so 
that there will not be any reduction of the amount of free 
nitro-glycerin on storage by secondary gelatinization. 

The ouestion now arises os to what use the manufacturer 
can make of the hyjKjthesis. In my opinion it should at 
least servo as the basis of carefully conducted experimente. 
In 1900 and 1910 I suggested to the reprofcntatiTes of 
several manufacturers that experiments should be carried 
out by thoroughly mixing in the cold, nitro-cotton with 
quantities of nitroglycerin much short of the total required 
to form ordinary blasting gelatine, and then after gk^ 
iitiizaiion, the further quantities of nitroglycerin to make 
up the total should bo mixed with the existing jelly. I 
also suggested that the fhoroughnejM of the prelimim^ 
mixing should be varied. My own experiments with 
wheat Hour and water indicated that it is one thing to add 
water to flour, and a different thing to add water to a 
dough. Hence in determining the water absorption of 
flour it is necessary by preliminary trials to ascertain 
approximately the amount of water rexjuirod to make a 
standard dough, and then to make the actual determination 
by adding the whole of the water to the flour in one opera- 
tion. This is not the usual method, which is to add some 
water and make a dough ; if this doueh is not the right 
consistency more water is added little oy little until it is 
right. This gives a fallacious result because the small lots 
of water being added in this way are added to a dough, 
and remain a.s free water in the interstices of the don^ 
for a considerable time. Where the water is added all 
at once every particle of flour gets its quotum of water 
before the gel is formed. J^rom analogy with the action 
of flour and water, assuming the presence of free (ungela- 
tinizod) nitroglycerin in blasting gelatine, the remedy for 
exudation is toerefore not to add more nitro-cotton, but to 
get a larger amount of gelatinization during the initial 
mixing of the nitro-cotton and nitroglycerin. To obtain 
this result more thoroughness is necessary in the pre- 
liminary mixing, and also immediate and thoromli 
working in a machine is r^uired. I suggest that tae 
remedy for insonsitivenoas is to reduce the ouantity of 
nitro-cotton and makeup for this by more complete mixing, 
e8|)eoially in the preliminary stage. Gne of the mann- 
facturers took the matter up with enthusiasm. Iten 
had been trouble on account ot exudation. My suggostioos 
respecting thoroughness of the initial mixing were acted 
upon ancf the result was a surprising success. It was not 
known here that any change in the method of mamifactmo 
had been made, but the improved quality of the blasting 
gelatine excited Questions and the reply was that ** most 
of the success ot the last shipment is due to modified 
methods of mixing during manufacture, the benefits of 
which were first brought to our notice by you.” 

Another manufaotnring company discussed the question 
with me in 1010, and sul^uently made a trial of th» asv 
direct method of obtaini^ g^tiniaation. This ysar 
the company reports that ” at one time it was not thoight 
possftde to manufsotore a satisfaetozy gelatine witusnl 
evefiigbt standing and final hot gelatinttAtion, but wsjmst 
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been able for Home little time to obtain exceeding^ gO(^ 
results by direct geUtinizstion after mixing nitro^pyoerin 
'with the nitro-ootton.” 

It is still too early to say that this modihoation in 
tuanofaoture wiU cure the exudation trouble, but the 
results BO far obtained are very encouraging. 

Discitsston. 

Mr. 0. W. Macdonald said that most manufacturers 
had probably tried exiwrimonts on the lines suggested 
by Mr. Hargreaves, but in the sj^ker’s opinion it was 
very difficult to arrive at any dofinite conclusion as to the 
influence of the temperature of gelatinisation and the 
time of incorporation on tlie liability of exudation* 
Pressure on the cartridges, increase of temperature, rapid 
alterations of temperature, humidity and previous freezing 
of tlie cartridge were all factors likely to produce exudation. 
As to the theory of free nitroglycerin, his own experience 
was that cartridges which wore freely exuding had not a 
higher velocity of detonation than cartridges from the 
same batch which were not exuding, so he could not agree 
witli the author’s view that the increase in the collodion 
cotton content was associated with a fall in the heat test. 

Dr. E. Wetskopf held that the sensitiveness of blasting 
gelatin was largely controlled by the physical state of the 
explosive. A blasting gelatin which contained a small 
amount of nitro-cotton was less elastic than blasting 
gelatin which contained a largo amount of collodion cotton, 
fifid the propagation of the explosive wave in a material like 
blasting gelatin was very greatly counteracted by the 
elasticity of the substance itself. He had proved that 
point by adding to blasting gelatin which contained say 7 
jK‘r cent; of collodion cotton (fierhaps the lowest practical 
limit to which it could lie mode), a comparatively small 
amount of camphor, which had no other effect than making 
the substance more elastic, more homy, and less suitable 
to transmit the initial explosion, the result was that the 
blasting cartridge made ol such a mixture was rendered so 
inert that it would only partly explode when it was dc* 
tonated. He thought the question of the “ liquid nitro- 
glycerin” could be left out of account, because it was 
well recognised that nitroglycerin itself was insensitive 
to transmit explosion, so ho thought it was quite contrary 
to accepted ideas that it was necessary to have ” liquid 
iiitro-glyoerin ” present in blasting gelatin in order to have 
a sensitive explosive. He thought one point had been 
overlooked in the question of the correct proportion of 
collodion cotton in blastinggelatin, that was in connectiou 
with the fact that nitroglycerin in oxphKling yielded a 
certain amount of free oxygen, whilst collodion cotton in 
exploding loft a certain amount of carbon monoxide. The 


endeavour of every exploeive manufacturer ahould be to 
produce an exidoBive which on detonation yielded no 
carbon monoxide or other noxious gases. Blasting gelatin, 
which was almost perfect from a physical point of view, 
consisting of about 8 per oent, of collodion cotton and 92 
per oent. of nitroglycerin-yielded explosion gasses which 
oontained no free carbon monoxide, but a small excess of 
free oxygen. 

The Ohaibman agreed with the last speaker in regard 
to the relation between the amount of the nitro-ootton 
and nitroglycerin. 


Obituary. 

ROBERT KENNEDY DUNCAN. 

Robert Kennedy Diinoan was horn in Canada in 
1868, and educated in the University of Toronto. 
Ho was appointed in 1905 to the chair of Chemistry 
in the Washington and .lefferson College, and in 1906 
he became professor of industrial chemistry in the 
University of Kansas, where ho initiated a promising 
scheme of industrial fellowships and bursaries. Both 
at Kansas and Pittsburgh the sucooss of the scheme has 
boon remarkable. Professor Duncan gave a full 
account of it in 1900 in the course of a ” Discussion 
on Industrial Fellowships " before the London Section 
of this Society (see this Journal, 1900, 086 — 690). 
In 1910 ho was appointed ^trofesaor of industrial 
chemistry in the University of Pittsburgh and subsc- 
uently to the directorship of the Mellon Institute of 
ndustrial Besoarch. 

Professor Duncan txlited the ” New Science Series,” 
and was the author of “ The Chemistry of Commerce,” 
” The New Knowledge,” and other works. Ho con- 
cludes his chapter in ” The Chemistry of Commeroo ” 
on Industrial Fellowships with the following words : — 
” Everywhere, wherever man deals with material, 
there are unsolved, important manufacturing problems, 
best solved by combining the practical knowledge 
and laigc facilities of the factory with the new and 
special knowledge of the Universities, and with the 
aid of young men who will find therein the oppor- 
tunity iur BuccesH. An Industrial Fellowship affords 
to a young man every incentive to lay his hands on 
Science and make it servo the practical needs of the 
human race.” 

Professor Dunoaii died at Pittsburgh. Pa., Feb, 18, 
1914. 
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Aluminium aji^ratue ; Destruction of by tJte galtxtno’ 

ratalytic action of copper, P. Pikos. Z. angew. Chom., 
1914, 27, 162. 

Many liquids, ospeoialiy oonduotors of the second class, 
such as glycerin, formaldehyde, methyl, ethyl and oUyl 
aloohols, acetone, aoetio acid, tanmn solutions, etc., 
whilst having no action on pure aluminium, even at ^h 
temperatures, rapidly attack that metal if small quantities 
of copper salts be present ; oopper, or a mixture M copper 
and copper oxide is depositkl, and exerts catalytic 


action, resulting in the evolution of hydrogen and formation 
of aluminium hydroxide. — A. 8. 


Patents. 

Meamring vapoure, gases and luiuids ; Apparatus for . 

H. M. Liese, Hamburg. Eng. Pat. 2697, Jan. 31, 1013. 
Th the apparatus described hi Eng. Pat. 27,467 of 1911 
(this J., 1912, 761) a slido- valve is provided which puts 
the oomlait suecoasively in oonnectioii with a series of 
measuring openings, and the expansion chamber is loaded 
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80 that by adjostmcut of the loading the apjaratus will 
still measure in whichever direction the fluid passes 
through it.~W. H. C. 


FiU^ing or dehf/drating macJnnes. 0. Robinson, Mount 
Vornon, N.Y. Kng. Pat 2806, Feb. 3, 1013. 

] N rotatable drum filters in which arc-Bha|)ed filter elements 
arc attached to the surface of the drum, two rcvolublo 
hollow rings, having suitable valves, aro provided to put 
the filter elements alternately in connection with the 
apparatus producing suction and pressure. The pulp 
or liquid is fod on to the surface of the drum at the highest 
|)oint, the filter elements in that position being under 
suction. .4s the drum rotates the cuko formed is washed 
hy immersion in water, aiul is then stripped from the 
<lrum by a roller scraper, the vacuum being at the same 
time shut oflf and pressure apjdiod. The surface of the 
filter is then washed with water before it returns to the 
highest [wsition to receive a fresh charge. — W. H. 0. 


PreMurc-jilhr. E. J. Swectland, Montclair, N.J. U.S. 

Pat. 1,083,305, Jan. 6, 1014. 

A NUMBER of flat circular filter elements, covor<^ with 
(ilter-cloth, are arranged within a horizontal cylindrical 
easing, the interiors of the elements being connected with 
.a common discharge pipe at the uf>per side of the cylinder. 
1’he casing is formed of two longitudinal halves with 
flanges, bdt holes, slots, and swing bolts by w'hich they 
aro fastened together. The pulp is forced into the closed 
easing under pressure and the filtrate passes through the 
liltcr-cloth into the intern *r of the elements and escapes 
through the discharge pifK', The o|)ening and closing 
of the easing is effected by a lover worked by a hydraulic 
(•\ Under and ram and the bolts are swung into and out 
of position and tightened up by a series of lovers and 
earns o|)cratcd by a second hydraulic cylinder. When 
tho press is full the cakes are washed with water introduced 
through the inlet ])ipe and then the cylindrical casing is 
ojrenod and tlie eako? arc forced off tho filler elorncnts by 
air or water under ]»rosHure delivered into tho interior 
of the elements. — W. H. C. 


Ih 'mng uckr and other liquidU : Apjyaratw for . 

P. R. J. Paindavoino, Paris. Eng. Pat. 3236, Fob. 8, 
1913. 

The apparatus consists of two hollow reciprocating pistons 
working side by side immersed in water in a casing. By 
means of ports in tho hollow pistons, closed by discs 
which slide along the piston rods, the two pistons aro 
balanccd.~W, H. C. 


Hamtig or forcing liquids ; Methods of and apparatus 

therefor. B. C. Joy, London. Eng. Pat. 3063, Feb. 12, 
1913. 

The descent of a column of liquid in a long pipe under the 
action of gravity, first causes steam or other condensable 
vapour to enter a chamljcr and then operates a spray in 
the chamber which causes tho steam or vapour to bo 
condensed, whereby a vacuum is produced and the flow of 
liquid reversed. The stoppage of tho motion of the column 
of liquid when it roaches the end of tho pipe raises the 
pressure sufficiently to drive some of the liquid past u 
delivery valve. — Vf. H. C. 

Separating solid matter from smoke ; Apparaius for . 

J. 1). Jackson, Kensington, Victoria, Australia. Eng. 
Pat. 4636, Fob. 24, 1913, Under Int. Conv., July 24. 
1912. 

1'hk smoke issues from the flue into a vertical chamber 
where it is washed by a series of water sprays ; an adjust* 
able baffle-plate is disixMed above the end of the flue. 
The washing liqnid flows into a tank at a lower level 
provided with baffle-platee to separate the solid particles, 
which are drawn ofl.->W. H. C. 


Firing furnaces and kilns with pulverised fuel E. Brunner, 
Manchester. Eng. Pat. 7267. March 27, 1913. 

Tbe pulverised fuel is fod into the furnace without 
admixture with air by several screw conveyors of small 
diameter and is projected into a powerful current of highly 
heated air which is delivered vertically upwards from 
iwrts in tho floor of the fiiniaco and which keeps tho 
pulverised fuel in suspension until it is consumed — W. H. C. 

Liquids and gases; App^iratus for effecting iniimaie 

contact of . Kirkhnm, Hulett and Chandler, Ltd., 

and S. Horsey, London, and iC. W. Blake, Thornton 
Heath. Eng. Pat 7958, Ajm! 4, 1913. 

In the gas washing ajjparatus described in Eng. Pat. 
18,120 of 1908 (this J., 190!), 873) the curved pipe scoops 
are perforated or slotted on their outer sides and providc'd 
with wings or vanes so that a continuous body of spray 
is provided for the gas to pass through between the 
surface of tho liquid and tho level of the upiieredgeof the 
trays. — W. H. 0. ^ 


Condensers for distilling apimraius and the like. R. 
Ockol, Bonn, Cermany. Eng. Pat. 8110, April 7. 1913. 

Two sets of coils, one of larger diameter than the other, 
aro arranged in tho same cooling tank. Condeniwtion 
takes place first in tho larger coils and is completed in the 
smaller coils. (Ref(*rence is directed to Eng. Pats. 1939 
of 1886 and 18,667 of 1906 ; this J., 1886, 384 ; 1906, 188). 

~W. H. 0. 


Distilling apparatus. (/. E. Molreworth, Portland, Oreg., 
Assignor to The Refrigerator (Corporation, New York. 
U.S. Pat. 1,086,684, Feb. 10, 1914. 

A CYLINDRICAL insulatoil distillate container is located 
in the ujipor part of tho still and is provided with a 
condensing coil, ^che vapours from the still pass first 
through a mass of inorganic fibrous materi^ the tempera- 
ture of which is controlled by a cooling coil and which is 
contained in a chamber mounted above tho distillate 
container. — W. H. (J. 

Distilling apparatus. P. Publickcr, Philadelphia, Pa. 

U.I8. Pttt. 1,087,007, Feb. 17, 1914. 

Tiie apparatus comprises a kettle in which the liquid 
is distiUod, a condenser at a higher level, oonnooted at the 
upper end by a pipe with the still and at the lower end by a 
pipe with a tank situated at a lower level than the stUl, 
a second condenser connected with tho tank by a pipe 
which enters the condenser at its lower end in the ronn 
of a goose-neck, a second tank connected by a pipe with 
tho lower end of tho second condenser, a thira tank 
connected by a pijie with the up[)er end of this condenwr, 
a suotion pump -connected with tho last-mentioned pipe, 
a water column and a disoharge pipe from tho j^nip 
projecting below the surfaoe of the water-column. — J. F. B. 

Distilling crude oil and other substances ; Apparatus for 

coniinumaly . C. B. Forward, Urbana, Ohio, 

U.S. Pat. 1,088,093, March 3, 1914. 

The distillation products aro fractionated in a system 
of vortical condensers of different lengths, each formM of a 
top and a bottom section provided with inlet and outlet 
connections and of one or more interchangeable inter* 
mediate sections.— W. H. C. 


Column apparatus for disiUktiont absorptiont or the like. 

K. Kubiereohky. Ger. Pat. 269,995, May 16, 1913. 

Addition to Ger. Pat. 194,667. 

The apparatus described in tho chief patent was designed 
for vapours which became specifically heavier after 
treatment with tho washing liquid, but it can also be 
used for gases or vapours which become spooiflcally 
lighter.— A. S. 
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Ifrying maehine$ with rotary heating devices. R. Sitnoo 
and SoM, Ltd., R., W. G. and F. R. Simon, Baaford, 
Notts. Eag. Fat. 12,237, May 26, 1913. 

Two sets of rotary tubular boating systems are so arranged, 
end on, in the trough of the drying machine that they may 
be driven indepenaent)y.~~W. H. C. 

Dryer. H. Wilson, Assignor to Pacific Kelp Co., San 
Francisco, Cal. U.S. Pat. 1.087,478, Feb. 17, 1914. 
Stationary hoppers arc arranged one above the other 
inside a cylincLical casing, wnich carries an exhaust 
pipe at its upper end. A hollow, vertical shaft extends 
centrally tliroiigh the casing and carri<« a series of flat 
discs, one above the other, one disc being provided near^ 
the top of each hop|>er. An inner shaft is memntod inside 
the hollow shaft and carries at its upper end a ventilating 
fan, which creates an unward current of air through the 
caaing, when operated oy gearing situated at the lower 
end of the inner shaft. — 0 K. 

Drying machine ; Centrifugal . A. f’assirer, Munich, 

Germany, U.S. Pat. 1,087.528, Feb. 17, 1914. 

A PERFORATED receptacle is rotated within a casing and 
is provided at its upper oiKin end with an annular flange 
pro)ec;ting inwards. A current of air enU^rs the casing 
through a number of air inlets in the top, is deflected into 
the perforated receptacle by cups mounted on the annular 
flaoge, and leaves through a central outlet at the bottom. 

—A. S. 

Drying apparatus. 0. A. Wenbornc, (luiuigo. III,, Assignor 
to The Wenbornc'Karpen l)rv<‘r Co. U.S. Pat. 
1,087,563, Feb. 17, 1914. 

A DKYINO chamber is provided with an air conduit down 
one side and along the floor. Immediately alx)ve the 
lower air duct there are dismsed in the order given, a 
screen, a heating device, ana a HUf)port for the material 
to be dried, all extending across the chamber. The 
screen and the heating device have distributed throughout 
their area a number of air passages, those in the screen 
following a tortuous- course. Air rises from the lower 
duct through the screen and heating device and over the . 
material to be dried and glasses from the drying chamber | 
through an opening near the top into the air duct at the | 
side, where it passes through a condenser to remove 
moisture, descends to the lower air duct and again rises 
tlurough the drying chamlwr. —A. S. ! 

Mixer, relort and digester. 0. T. Ziukeisen, New York, and ' 
R. N. Riddle, Rahway, N.J. U.S. Pat. 1,080,432, ' 
Feb. 10, 1914. j 

A DRUM is rotatably mounted on hollow axial trunnion-s I 
through which the material is fed into and discharged from ; 
the apparatus. The axial pipes terminate immediately i 
after their entry into the ehamMr, and a diverging spreader i 
is supported from the end wall of the drum in front of j 
but distinct from the inlet pijie. In front of the outlet ' 
pipe a screen is similarly sup|W)rted, which allows the j 
eBoapo of fluids but not solids from the drum, the interior 
of which is left clear.— W. H. C. 

Separating liquids and solids and washing or otherwise 

treating the separated solids; Process of . J. J. 

Berrigan, Oran|^, N.J., Assignor to F. J. Areinl. 
New Yc^, and J. Bemstrom, Stockholm, Sweden. 
UJB. Pat. 1,087,094, Feb. 10, 1914. 

The solids are separated from the liquid by a centrifugal 
machine and are then passed successively through one or 
more centrifugal machines which contain the washing 
liquid or liquids. — W. H. C. 

Oas furnaces; Regenerative . F. K. Siemens. Fr. 

Pat. 461,938, Aug. 27, 1913. 

IimoVEMENTS in the gas furnace described in the second 
additioik to Fr. Pat. 409,600 (see Eng. Pat. 10,824 of 
1912 ; this J., 1912, 972 ; also Eng. Pat. 23,534 of 1909 ; 
this J., 1910, 701), the conduit for oonduoting gas 


to the furnace passing centrally through an air 
chamber the lower part of which is divided by a 
vertical partition into two chambers communicating 
respectively with two regenerative chambers. Small 
holes on opp^^ite sides of tne gas conduit allow a small 
amount of air from one regenerative chamber to pass 
into the gas conduit, thus forcing a corresponding amount 
of gas out of the opposite hole into the passage le^ing into 
the other regenerative chamber, where it burns in contact 
with air passing round the top of the air chamber. The 
regenerative chambers are thus heated by gas which has 
not passed through the furnace. No additional valves 
are needed for reversal of the direction of flow of the gas 
through the regenerative chambers. The main body of 
air passes from the air chamber into the furnace througli 
a jjassage arranged above the gas conduit. — H. H. 

Furnaces for meltifig glass, metals, and minerals ; Process 

for heating by liquid fuel. K. G. and K. H. Sieg- 

wart. Fr. Pat. 462,684, 8ept. 9, 1913. Under Int. 
Conv., Fob. 17, 1913. 

LiQiriD fuel for heating smelting furnaces, etc., is caused 
to drop from suppl}^ pil)es into one or other of tw'o open 
trays of refractory material situated centrally in air 8upf)ly 
I passages admitting air from recuinwative chaml^ers at 
I opjwwite sides of the furnace. These passages arc arranged 
I al)ovc sills at o})posite sides of the furnace and act alter- 
; nately for the admission of air and vaporised fuel and for 
] the outlet of burnt gases passing to the recuperative 
j chambers. The liquid fuel becomes heated in |)as8ir|g 
i through the supply pipe, which contains a small tank in 
j proximity to the root of the furnace*, and is vaiwriseti 
I in the trays by hea*. radiated from the w'alls and 
interior of the furnace. — H. 11. 

Colloidal substances; Dehydration of . Richter utid 

Richter. Ger. l*at. 270,001, Nov. 29, 1912. 
Colloidal materials such as brewc‘r8’ grains, vinassc.L 
yeast, etc., are intimately mixed with limo and simuU 
taucouslv treated with atomised air. oxygen, or ozone, 
before tiie water is removed by pressing.— A. fS. 

Reactions in gases by means of contact substances A pparalus 

for effecting . A. Wilhelmi. Ger. Pat. 270,002, 

Nov. 17, 1912. 

The contact chain Ijor is boated externally and is so 
mounted that it can be easily removed for filling, emptying, 
repairing, etc. It is annular in form and is disposed above 
the annular furnace chamber and enclosed by a removabi • 
cover formed in two iwrts. The furnace gases rise through 
the annular space lietween the cover and the contact 
chamber and then descend through the central conduit 
on their way to the stack. The contact chamber is made 
with wolded joints and the cover has upturned edges 
which are welded to the inner wall of the chamber. — A. S. 

Crystals; Apparatus for obtaining large well-formed 

from hot-saturated solutions. V. Schiitze. Ger. Pat. 
270,396, Aug. 27, 1912. 

The solution flows through a jacketed vessel, a 
acting as a heat- insulator l^ing passed through the jacket. 
Vertical partitions are disposed in the jacket at distances 
apjnropriate to the solubilitv of the salt being crystallised, 
j so that the velocity of the neat-insulating liquid decreases 
I with the solubility of the salt as the solution cools. — A. S. 

! 

Evaporation of liquid and apparatus therefor. Soc. d’Kx- 
' pfoitation de Proo4d^ Evaporatoires, ^t^me Prache 
et Boufllon, IHiris. Eng. Pat. 4615, Feb. 21, 1913. 
Under Int Conv., Feb. 21, 1912. 

S See Fr. Pat. 453,996 of 1913 ; this J., 1913, 858.— T. F. B. 

Filtering material and process for producing same. F. 
Pott, Friedenau, Germany. Eng. Pat. 18,119, Aug. 8, 
1913. 

1 See Fr. Pat. 461,386 of 1913 ; this J., 1914, 187.— T. F. B. 
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5I?5r^’ 0 / mannfaeturing . P. 

U.S, Pat. 1.089,346, 

>^ER Pr. Pat. 481,386 of 1913 ; this J., 1014, 187.— T. F. B. 

FiUering-mwMne. J. Drage, Boulder, Western Australia. 

U.S. Pat. 1,087,647, Feb. 17, 1014. 

•Sek Fr. Pat 424,857 of 191 1 ; this J., 1011, 870. T. F. B. 

.Liquid films ; Apparalm for irmting . C. V. Bovs 

London. U.S, Pat. 1,088,202, Feb. 24. 1014. * ’ 

See Eng. Pat 22,886 of 1912 : this J., 1013. 809.-T. F. B. 

f> rying arkcks fcmned front phslic masses ; A pparahis hr 

Skb Fr. Pat. 455,059 of 1013 ; this ,1., 101.3, 033. — T. F. B. 

for . O. Muller, 

Pludorhausen, ( ,oritian\ . I \S. Pnt . 1 .080,044, .March 10, 
1014. ’ 

See Fr. Pat 434,7.58 of lOll ; this,!.. 1012. 321.— T. F. H. 

J)ishlling. cmling, heafing, nvd similar purposes; Column 
— . H. A. (Passer, Wiesbaden. (;ermanv. 
U.S. Pat. 1,080,831, .Mun h 10, 1014. ' 

•See Fr. Pat. 4,34,323 of 101 1 ; this loi2, 321.— T. F. B. 

biases ; Dlsinlegrator apfmrafus for mashing, purifuinq 
(md c(Mthng . n j.] 'riii'isen. Fr. Pat. 462 437* 
Sept 10, 1013. Under Int. ('(»nv., Dec. 20, I0I2’ 
April 10 and May 10, 1013. 

:Sf;r Kng. Pat. 21,427 of 1013 ; tliis.f., 1914. 241.— T. F. B. 


Ha.— FUEL; GAS; MINERAl on.g AND 

WAXES. 

ComtnutiUr and explodve mixiimn uf fpws and air ■ 

InJ. Eng! 

Published data relating to the combustion and explosion 

owin^rr!’ iMcomplete and mis/eading 

owir^g to lack of pn-eision m the definition of the terms 
(•raploycd. The ignition temiXTatiire of a gaseous mixture 
lo r ^'’"'F'rature to which it must bo raised 

to bring about an appreciably rapid chemical reaction. 

3 ho Ignition temperature of combustion, or of explosion 

1 or an explosion may 

bo«f throughout the entire mixture. If the 

V F ruction, ignition temjicraturo, and thermal 
.ca[»citie8 of the reacting gase-s and products of combusSi 
.1)6 known, the lower limits of combustible andTxSve 
mixtures of gas can be calculated. The valuM obSd ' 

are lower than those found ex|KTimentall>-, os the amounts 
^ compensate losses |jy radiation and 
conduction are not taken into account, but thTare of 
c^iderable practical value, since mixtures containinif such 

aSSTin 1'^* rt'garded as potentially explosive 

and hence dangerous, for m mines, etc., tho * conditions 
l3r®"T of combustible dust, ete.) mky chZe them 
explosive mixtures. Taking the\nition 
temperatures of combustion of mixtures of hydrogen and 
methane and air os 600" and 700^ U. fnd the 
i^ition temperatures of explosion as 700'’ and 860" C’ 
TnKr combustion Z occurring ai 

f ^ prewure and explosion at constant volume 
be ^ H Ts^andTH mixtures wore calculated 
mixtu;^ ‘h 6 9 PH cent and of explosive 

eSL ^ Natural gas and 

gi« in coal m^ frequently contain 10-16 per cent of 
ethane, and a 2 per cent, mixture of such gas Ww he tl 
least as explosive as a 2-4 per cent, mixture ^ethane*^ 

-A.'S. 


Pefref-tftere in the Ostktfen, Berlin; Safetit T. 

Rosenthal. Ohem. Ind. 1014, W, 

The plant, oonstnioted on tin Martini-Httneke system, 
has a total capacity of 1,000,000 litres in 36 cylindrical 
ranks of various sizes lying 1 metre underground upon a 
concrete bed surrounded by concrete walls. The safety 
arrangements include : displacement of the petrol by a 
mixture of carbon dioxide and nitrogen under a proasute- 
, atmosphere ; devices to prevent access of air 

i fittings leak ; piw^s, valves, 

and httiijgs which prevent escape of petrol at damaged 
places; nrevention of rusting, aooeNss of flame, etc., by 
burying the containers. The tanks are fliletl from railway 
tank-wagons by siphons, the gas being aimultaneouslv 
exchanged, or fi*om barges by an weotrically-driven 
centrifugal pump ; they are emptied through pipes Wught 
to lock-up iron cujiboarda proviiled with cocks, metiers, 
gauges, etc. Any iHdrol spilt flows to aiiecial drains, 
and thence to an underground container : admixed water 
IS sofiarnted and diverted to the sewers.— 0. E. M. 

Uydrmtrbom; {Reparation of— — by mmns of liquid 
86*> ^ Edelcami. I^etroleuin, 1914, 0, 

On' shaking a jictroleum distillate with liquid sulphur 
dioxide at a low tom|x‘rature the aromatic and oyoUc 
unsaturatod hydrocarbons are dissolved, whilst the 
I>ai7dhn and naphthene hydrocarbons remain practically 
unanectod. A quantity of sulphur dioxide equal to twice 
the weight of the distillate is used; sufficient of this to 
form a separate layer after shaking, is first added, and the 
remainder in threi* portions, shaking and drawing off the 
liquid sulphur dioxide after each addition. In the ease 
of distillates of high b. pt., such as gasoil or lubricating oil, 
the sulphur dioxide may bo removed by evaporation, and 
the residual hydrocarbons weighed or their sp. gr. deter- 
mined, but with products of low b. pt. such as benzine and 
lamp oils, the sulphur dioxide is neutralised with alkali, 
water added, and the volume and sp. gr. of tho hydro- 
carbons ascertained. — (\ A. M, 


Petroleum jnrospects in the Union of South Africa ; Report 

on the. . E. H. C. Craig. Board of Trade J., 

March 19, 1914. [T.H.] 

Brfro/cMw.— There is little likelihood of any extensive 
oiMields being found anywhere in tho Union of South 
Africa. Favourable geological stnioture exists only in 
(’afie Colony, and there only in a narrow strip at the 
southern edge of the Karroo. No iietroleum prospeoting 
has apparently been carried out in this dutriot, but 
the conditions are not favourable for large productions. 
It is suMested that the area south of Aberdeen, near 
Jansen ville, Saxony, and Klipplaat Station, should be 
examined., Though it is by no means certain that 
fjctroleurn will be found, such a well, if successful, would 
open up a wide area, and, if unsuccessful, would set at 
rest all hofies of striking oil in the Union. Certain areas 
in north eos^n Natal, which were not inspected, may 
(lerhajis furnish favourable geological structures. 

Natural (7aA.— There are areas in the coal measures 
in the Transvaal and Natal where natural gas can be 
wtiuck in fair quantity. Supplies of gas under sufficient 
pressure to supply distant towns are improbable, but 
the ^as may possibly be used locally at a profit. 

Otl Shale.— -Nom of the shales examined, with the 
exception of that at Kikvorschfontein, are comparable 
with the best Scotch shales, but the laboratory tests prove 
that very fair quantities of shale oil can be produced. 
The seams are thin as a rule, but might prove quite 
profitable in South Africa, on account of the great demand 
and high price of oil. The Kiksvoreohfontein, Moor- 
fontein, Waaihoek, and Hlatimbe-Umkomaas areas are 
all worth consideration, especially the last area, which 
lies within 100 miles of Durban, and because it seems 
probable tlrat shale deposits may be found near the 
projected railway to Himeville. Prospeoting of the folded 
belt of the Karroo system for crude petroleum and 
natural gas is of less importanoe than the developinent 
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of the shale industry. AH the evidence loads to the 
1)elief that an oil^shalo industry has good prospects of 
proving successful. 


excess of carbon, and the other (at a rdatively low tem- 
perature) in which this carbon is finally consumed without 
fusion of the ash. — W. E. F. P. 


Patents. 

Fttcf ; Manufacture of artificial . R. Blumborg, 

Lisbon. Eng. Pat. 4909, Fob. 26, 1913. Under Int. 
CJonv., Fob. 29, 1912. 

BaiQUETTBS composed of pine needles 540, tar 380, clay 40, 
and salt water 40, or of vegetable mattw (needles, bark 
or branches of pino trees, walnut or cork wood, or dried 
vine stocks) 385, tar 102, clay 128 and salt water 385, 
parts by weight, (llciforonce is directed to Eng. Pats. 
8723 of 1898 and 10,934 of 1900 ; this J., 1901, 462.) 

~W. E. F. P. 


Cml or orcn : Appaiafue for tenting \<grading^ . P. 

Habets, Montegnet', and A France, Li6ge, Beluium. 
Eng. Pat. 4992, Feb. 27, 1913. 

An clcva^ tank, C (fig.), in which a constant water level 
is maintained by moans of a valve, 1), has an outlet at the 
bottom closed by a cock, .T, from which a pipe extends 



into the longer arm of a metal U*tube, A, the other arm 
of tho latter having a gloss tube, F, secured to it at E 
The gloss tube is “ closed ” at the bottom by coptjor wire 
gauze of v(ry fine mesh, and prolonged at the top by a 
Upering nozzle-pioco, i)rovidod with an annular 
troy O, having an outlet, G*. I is a cock for emptying 
tho tube, J ; and H a groduat^ed reservoir (end view) 
carrying a number of coUecting-tubes, K, having wire 
gauze bottoms. A weighed quantity of tho coal, etc. 
is placed in the tube, F, and the cook, J, o)X)ned so as 
;>roduoe in F, water currents of suooessiyoly inoreasiifu 
velocities, the overflow at each rate being collected in a 
eeparatc tube, the pinduct dried and weighed and the 
quantity of w'oter measured. The cock, J, is provided 
with an indicator disc marked to show the degree of 
opening necessary to produce any required ve locity in F 

— W.E.P.P. ' 


Fud; Process of burning solid A. O. Glasgow' 

London. Eng. Pats. 16,910 and 16,911, July 23, 1913. 
The formation of clinker (in gAs-ptoducers, etc.) is pre 
vented by dividing the air and steam blasts and dis- 
tnbutmg the same within the combustion chamber sc 
that, m the fuel bod, laperposed horizontal zones aix 
mamUined, one (at a ^^tively high temperature) ir 
which agglomGratkmof tho fused ash is prevented by ar 


Coke ovens ; Process (f and ai^paratus for charging . 

W. PuBchmann. Eng. I'at. 22,763, Got. 8, 1913. 
Under Int. Conv., Nov. 22,' 1912. 

The use of a single large motor truck, of the same caiiacit}' 
M the oven, for charging the latter, cannot be adoptctl 
in many existing installations owing to the extensive 
altiiration of plant required. According to the present 
patent, several motor trucks arc used, which run on the 
existing tracks, and are automatically brought to rest 
above the oven to lie charged or below the filling tower, 
for examfilo by stops or levers, fitted on the track and 
adapted to stop the motor ami, if desired, also set a brake 
in operation — A. S. 

Reiorts for use in thr tnanufacturc of gas or for like purposes, 
J)rak(^ Ltd. and W. A. Drake, Halifax. Eng. Pat. 
4104, Feb. 18, 1913. 

Vertical retorts for use in tho manufacture of gas, 
distillation of shale, etc., are provided, at the lower end, 
in the known manner, with extensions open to the atmos- 
]>hero. Each extension is encircled by a wall, an annular 
space being left, open at the bottom, for the entry of cold 
air, which is preheated by the hot coke or the like leaving 
tho retort, and then jiasses tliroiigh suitable passages 
to cavities in the structure surrounding the retort, when^ 
it Is used for burning tho gases used for hoatiug. — A. S. 

Gas; Purification of . L. Bergfcld. Gcr. Pat. 

270.204, Dee. 19, 1911. 

The gas passes first through a solution of a hably or 
jmrtially saturated compound of an alkali, such as a 
inetaborate or the like, to remove acid impurities, including 
hjdrogen sulphide, and then through a solution of 
jiartially saturatcsl compound of an acid, e.g. primaiy 
potassium phosphate, bifluoride, polyborato, or citrate, (it* 
e&tei's of weak acids, to rtmiovc ammonia. By heating 
to about 10(F (J., the absorbed impurities are expelled and 
the absorlients regenerated.— A. »S. 

Fud; Liquid speciallg applicable for itUernal com- 

bustion engines. T. Terr^, New Ferry, Cheshire. 
Eiig. Pats. 7807 and 7808, April 3, 1913. 

Crude |>ctrolciim (1 gal.), or a mixture of crude or refined 

t wtroloum and benzol in equal yjroportious, is agitated, 
lot or cold, with a mixture, (4 to 6 oz.) of crystallised 
sodium carbonate and “ Montreal ash ’* (a wood ash 
used in tho alkali and other industries) in equal quantities, 
and then seymrated for use. ^Pho sodium carbonate may be 
nqilttcod by caustic soda, and the Montreal ash by potash 
or sodium nitrate. — W. E. F. P. 


Asphedtum from crude mineral oil or residuum thereof ; 

Process for the manufacture of . C. B. Forward, 

Urbaiia, Ohio. U.S. Pat. 1,088,692, March 3, 1914. 

The volatib light and heavy constituents are distilled 
off by forcing the crude mineral oil or residuum, under 
pressure, and in an atomised condition, through a still 
neatod to a temperature bi-low that at which coking 
takes place. Tho distillation ri^sidue is mixed with u 
larger or smaller proportion of the heavy distillate 
according to the (quality of osphaltum roquM and tho 
mixture heated m an oyien vessel until the desired 
adhesive and cohesive condition has been attained. 

—W. H. C. 

Petroleum oils ; Treating with ultra-violet light, 

C. Ellis, Montclair, N.J., Assignor to Ellis-Foster Co. 
U.S. Pat. 1,089,369, March 3, 1914. ^ 

The oils are expo^ in thin layers and at a temperature 
below that at which decomposition takes place to ultra- 
violet li^ht of high voltage to destroy fluorescence and 
jHilymcnse gum-forming constituents. — W. H.C. 
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Aniotiaw appanOwi for the transformation of petrol and 
similar kt/drocarbons. G. Benard. Fr. Pat 402,286, 
Sept 8, 1918. 

Th* hydrocarbon is forced under a pressure of 40 or 60 
atmoBpheree through a tube having two serpentine coils 
arranged in series, the Hrst being at a temperature of from 
400® — 460® C. and the second boii^ immersed in a cooling 
liquid. The hydrocarbon remains in a liquid state 
throughout, but is broken down into fractions of lower 
boiling point in the process. — H. H. 

Heavy hydrocarbons; Treatment of . H. M. Hynd- 

man. Fr. Pat. 462,484, Sept. 11, 1913. 

The hydrocarbon is forced bv means of a high-pressure 
steam jot through a long coil of pipe maintained at a 
cherry-red heat, and the lighter hyclrocarhons produced 
are condensed in a series of condensers. The furnace sur- 
rounding the tube is automatically maintained at differont 
tomperatures at. different parts so as to oompenRate for 
varying heat absorption by the hydrocarbon at difTeront 
jiarts of the tube and thus maintain the temperature 
of the tube uniform throughout. The presence of magnetic 
iron oxide in the tube focilitatt^s the action. The pro- 
jtortion of stoam mixed with the hydrocarbon is adjusted 
by observation of the colour of a test 6amo of the hydro- 
carbon produced, the proportion of steam being increased 
slightly above that at which the ilamo is yellowish. — H. H. 

Oils; Processes and apparatus for refining by dis^ 

tiltation. R.. A. l)orn6s, New York. Kng. Pats. 
27,616, Nov. 30, 1912, and 1269 of 1914, date of appl., 
Nov. 30, 1912. Under Int. Oonv., Doc. 1, 1911. 

See Fr. Pat. 448,668 of 1911 ; this J., 1913, 415.— T.P.B. 

StUpho acids from crude j)€troleum hydrocarbons and acid 

residues; Process for extracting awl srparating . 

G. Petroff, St. Petersburg. U.S. Pat. 1,087,888, 1'Vb. 17, 
1914. 

See Fr. Pat. 4(8,207 of 1912 ; this J., 1913, 415 — T. F. B. 

Apparatus for conHnuoiishj distilling crude oil and other 
substances. U.S. Pat. 1,088,693. See 1. 

Manufacture of volatile hydrocarbom. Fr. Pat. 462,935. 
Sec 111. 

Manufacturing sulphuric acid from the sulphur compounds 
of ammonia-fre^ coal-gas. Kng. Pat. 4770. See VI I. 

Detectors of combustible gases. Eng. Pat, 5467. See XXIII. 


llB.— DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Hardwood distilkdion in the United States. R. C. Palmer. 

Oil, Paint, and Drug Roi)., March 9, 1914. [T.R.j 
The number of plants in the United States engaged in the 
distillation of hardwoods for the production of products 
besides charcoal were as follows 1880, 17 ; 1890 63 ■ 
1900,93; 1907,100; 1909, 116; 1910,117; 1911,' 105* 
The production and values of various primary and 
secondary products are given below : — 


Production of charcoal. 


Year. 

Production. 

Bushels. 

1 Value. 

1880* 

1890* ; ' ■ " 

1900 ■ * 

54.000. 000 

67.000. 000 

1 7 1 As nrtfi 

Hi 

1906 

J f 1 

iA AA7 INN) 


1007 

1006 

60,772,(8)0 
.37 sse nnn 

! 3,838,000 

1009 ■;* 

mo 

58,000,000 

! 3,299,000 

66,000,000 

8,762,000 


The figures siibsoquont to 1800 do not include those 
for the production of charcoal for pig-iron alone, which 
are as follows ; — 


Year 


1900 

1904 

1910 


No. of platiia 


Valiit) of 
i)ro(iuct. 


18» 

74 

76 


$1,131,000 

1,292,000 

872,000 


Production of crude UHxd alcohol. 
Your. 


1880 

1890 

ItKM) 

11H)7 

1908 

1909 
J9J0 
1012 


Oallons. 


130,000* 
1,116,075 
4.945,000 
7,871,494 
7,741,645 
0.285,678 
8,468,083 
8,691,525 
9, .500,000* 


Value. 


$86.(H)0 

088,000 

1,977,0(K) 

2,076,191 

1,163,307 

1,084,22:1 

2,082,253 

2,226,708 

2.660,000* 


• l^stliuatod. 

Production of acetate of lime 


yc.tr. 

I Pounds. 

i 

Value. 

1880 

1890 

1 

i 6,503,000 

26,(M)0,000 
86,826,000 

06.376.000 

133.375.000 

J (Ml, 099,000 

148.760.000 

152.772.000 

$156,000 

315.000 

981.000 

1900 

i 

1906 1 

2.017.000 

2.566.000 

1.636.000 

2.203.000 

2.467.000 

I1H)7 1 

1908 I 

JfM)0 1 

1910 

i 


Production of acetic acid. 


Year. 

Pro,htctl<m. 

I’ounth. 

Value. 

l*roport.ion of 
acetate fur 
acetic acid. 

1909 

1904 

1909 

26.660,000 

27.001.000 

51.963.000 

$427,000 

537,000 

1,136,000 

per cent. 

25 

25 

27 


Production i 

tif acetone. 


Yc-ir. 

PrtHllK'littU. , 
rountH. ; 

Value. 

Prfjportion of 
acetate for 
acetone. 

1900 

1904 

1909 

1 

1,638,71.5 1 

l,800,iKHl 1 
6,928,000 1 

$178,000 

161,000 

719,000 

per cent. 

10 

8 

23 


prododng no other products. 


French manufacture of transparent mtartz and its appiica- 
Hons. Mercury vajiour lamps. Gallois. See VIll. 

Patents. 

Oils from coaf, cannels and shales ; Production of 

A. Rollason, Long Eaton, Derbyshire. Eng. Pat. 
19,697, Sept. 1, 1913. 

Coals, cannels and shales containing a high proportion 
of oxygen are ground, mixed with 3—5 per cent, of ground 
limestone or other suitable carbonate, and the mixture 
slowly heated in retorts to about 600® C. The carbon 
dioxide given off from the limestone tends to prevent the 
combination of oxygen and hydrogen and utvours tho 
production of oils.— W. H. C. 

Distilling and gasifying solid carbonaceous matter. G.^P. 
Lewis, Tal-y-Cafii, Denbigbshlro. Eng. Pat. 4672, 
Feb. 23, 1913. 

Tub coal or other carbonaceous material is ohaiged 
through the hopper, t, into the upper retort, 6, the axis 
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of which i« ODt of line with that of the lower chamber or 
generator, a. The fuel paeacM downwards by gravity, 
part of the coke w withdraw'n through the branebil d, and 



the remainder is gasified in the producer, a. Part of the 
producer gas is withdrawn through the port, e, and is 
4)ijrned with air which is admitted through the |Kwt, p, 
in the flues, g, to heat the unptir retort. The remainder 
of the ])roducer gas is passea through the retort. A, and 
serves to assist in the removal of the diatUUition gases 

— W H. C 

Peat ; lUihsaHou of . T. Rigby, Dumfries, N. 

Testnip and Wotca bonizing Ltd., London. Eng. Pat. 
25.140, Nov. 2, 1012. 

1'hk jK-at is first subjected to heat treatment (wet j 
carbonisation) as described in Eng. Pats. 17,427, and or 
17,428 of J012 (this J., 1912, 1099, 861) and the water is ! 
separaterl by a filter- press or other suitable filter. The j 
hot filtrate serves to preheat the incoming jieat pulp and j 
the press cakes of |iartuillv dehydratwl iM.*at are in part j 
gasified (with “ recovery o/ nitrogen '’) to provide the fuel i 
and power for the process and in |«rt c(»nverted into sf>lid | 
or gaseous fuel a.s desired. — W. 11. C. 

Peal ; Process for ofAaihing volatile liquiflx from . 

P. P. Pease. Fr. Pat. 46;i,]04, Sept. 30. J9I3. | 

Pabtt.y dried peat mixed with about 1 per cent, of sulphur ! 
is introduce<l into a distillation chamljer having a f)er- ; 
forattxl [ilate at the bottom through which hot air is , 
forced after ignition of the mass, the temperature being , 
raised to a white heat. The distillatkm gases pass through j 
a condenser which removes tar. etc., and then through u ' 
)»urifier to a gasomeUT which is weighted to maintaii^ a ' 
pressure of snout 70 kiU»s. per sq. em. throughout the j 
apparatus. The gas which consists of methane and ! 
higher hydrocarbons, methU alcohol, and other volatile | 
sul«tancc8 is drawn from the gasometer by a pump and 
forced at a prc'ssui'e of about 225 kilos, [ler sq cm. into a i 
reservoir, where it may be ciailed and puraiied at a still 
hkher pressure into a voa.scl where it is storea in the liquid 
state,- H. H. 

Disfillation of liquids or of substances dissolved or suspen/kd 
in liquids [e.g., waste lyes from cellulose manufacture] ; 

Dcstructit'f . K. U Rinman. Ger. Pat. 269,994, 

Jan. 28, 1913. 

Distillation is effected in an annular furnace in which 
nn annular hearth is mounted. The material is dis- 
tribnted over the hearth and heating gases are passed 


through an annular space below the hearth, the latter 
bein^ rotated in the oppoMte direotion to the flow of the 
heating gases. The heating chamber is closed against 
the space above the hearth by liquid- or sand-seals, and 
the conduit through which the dL<itination residue is dis- 
charged is connected with a vertical piw of such height 
that the column of residue therein is sumciont to provide 
a gas-tight seal. — A. S. 

Gas from sewage sludge ; Process for obtaining . 

F. Herghauer. Ger. Pat. 270,338, Feb. 18, 1913. 

The sludge is dried in a chamber in the upper part of the 
oven and is then carbonised in retorts in the lower fwirt. 
Pilios o]K3n at both ends extend through the heating 
cliamber, abmgsidc the retorts, and ojien into the drying 
chamber, and air is drawn through th(*se pipes by natural 
draught from the carbonising house, thus ventilating the 
latter, and deliverinl into the drying chamber. — A. S. 

Heating solid, liquid, or gaseovi- bodies by the heat generated 
in the formation of sulphur eomjtounds, principally 
metallic sulphides. A. Lang. Fii-st Addition, dated 
Sept. 10, 1913, to Fr. Pat. 395,530, Oct. 21, 1908 (this 
J., 1909, 591). 

A MIXTURE of sul])hur and metal according to the jirincijial 
patent is mixed with sulphites and an adhesive, and 
emphned ft»r coating wood strips which can be lit like 
matches and the gases evolved used for destronng i>ara- 
sites. — H. H. 


Arc-light carUfUs. H. Ayrton, I ^ondon. Eng. Pat. 1775, 
Jan. 22. 1913. 

A NEGATIVE carbon is formt'd with a hard core, a softer 
I or mort‘ readily combustible shell and an outer casing of 
.sheet eopjier or other suitable metal. The metal sheath 
1 melts and drojm away at siuih a di.stance from the burning 
I tip that it dot's not contaminate the arc. — W. H. V. 

I Vharcml ; Method of making — . L. F^lizat, Assignor 
* to La Hoc. iSavonm'rie et Huilorie de Lurian, Bouche.s- 
du-Rlr“ne, France. IT.8. Pat. 1,087,486, Fob. J 7, 1914. 

See Fr. Pat. 409,916 of 1909 ; this J.. 1910, 800.— T. F. B. 


Coal, oil shale, and similar substances ; Process and 

apparatus for treating in vertical retorts. A. Waddell . 

Fr. Pat. 463,440, Sept. 13, 1913. Under Int. Uonv.. 
Sept. 27, 1912. 

See Eng. Pat. 21,991 of 1912 ; this J., 1913, 690.— T. F. B. 


Metallic bodies [tungsten] for use in making incandescence 

lamps ; Preparation of refractory . Coi^. Fran- 

eaise pour T Exploitation des Proo^^s Thomaon- 
Houston. First Addition, dated Get. 6, 1913, to Fr. 
Pat. 433,131, Aug. 10, 1911. 

See Eng. Pat. 1915 of 1913 ; this J., 1914, 319.— T. F. B. 


m.— TAR AND TAR PfiODUCh. 

Phenol : Determination of in the preseiice of hera- 

methylenctetramine and formaldehyde. L. V. Rodman, 
A. J. Weith, and F. P. Brock. J. Ind. Eng. Ghem., 
1914, 6, 206—206. 

The bromination method for the determination of phenol 
described previously (this J., 1913, 691) gives good results 
ill jirosenoe of hexamethvlenotetramihe but not in presence 
of formaldehyde. Tn tfie latter case ammonia should be 
added up to a concentration of 2N (to convert the formalde- 
hyde into hexamethylenetetramine) and the solution 
allowed to stand for 5 mins, before proceeding with the 
determination. — A. S. 
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Hffdroaemtion of diari^4eet(m6S and aryl-akoJuds ; Direct 

eaUuytk . Prej^atim of pcdy-aryUbydrocarbone. 

P. ^batier and M. ^rat. Comptes rend., 1114, 158, 
700-764 

The vapour of the compound to be reduced was carried, 
by means of a current of hydrogen, over the nickel heated 
to the desired temiwrature. At 300° C., using nickel 
obtained by reduction of the oxide at 400° C., benzonhenone 
fielded diphenylmethane, whereas at 160° — 170° with 

very active nickel obtained b\' reduction at 360° C., it 
yielded dkyclohexylmethane/ C^Hu.CHj.CgH,! (b. pt. 
330° — 23r (\). Desoxybenzoin (phenylbonzylketone) and 
phenylbciizylcarbinol at 350° — 360"’ C., yielded Mumm. 
dipheiulfthane (dibenzyl); dibenzylketone at 400° C. 
and i>horjylbenzoylethanc at 360°(’., yielded symm- 
dipheiiyJprojiane ib.pt. 300° C., con.) ; ‘benzyl alcohol 
at 370"'<.’. yielded tolOone (yield 110 |>er cent.); phen 3 d- 
eth,yl alcohol at 380° (\ and jdienylmothylcarbinol at 
360° gave ethylbenzene. Diphenylcarbiiiol at 380° C. 
was quantitatively converted into diphenylin<‘thane, and 
this aff«»rdft an economical method of preparing the latter 
oompoiintl, l^honyl-p-cresjdearbinol at 350° — 380° (\ gave 
l>henyl-;;-crcsylnicthane, and triphenylcarbinol at 400° 0. 
gave triphenylmethane. — A. 8. 

Patenis. 

Hyirornrhnn-^ : Manufacture of volatile . Jl. Hense. ■ 

Fr. Pat. 462,93.5, Sept. 4, 1013. I 

Mixtvres r>f beav 3 " hydrocarlams, mineral oils, tar dis- 
tillates, benzene', alcohols, resinous products, 'etc., are 
distilletl in presence of an oxygenating body for the pur- 
osc of obtaining light oils suitable for ust^ as engine fuels, 
he mixture is first purified by succt'ssivc treatment with 
alkali and aci<l ana th(‘ nisidue of the washing water 
removed by meAins of a hygroscopic salt such as sodium 
Hulj)hut<* '*] by freezing. The oxidising substance may be 
a nitro ctmijtonnd such a.s picric acid, a p<'roxido suen as 
magnesium peroxdc, or an organic compound such as 
hvdroxybeiizoic or n^Togallic acid. It is advantageous 
in certain cases to add a small profioriion of tur[>ciitiue or 
an ester such a'* ethyl acetate. The distillate may be 
saturated with ozone ‘moiv ]iarticiilarly for the ]>urpose of 
giving liigh illuminating value when the liquid is used 
for lighting or enriching gas, — H. H. 

Phenols : Process for the tnavufacturc of 'polymlent 

from. th< corresponding chlor -subslit alion jtroducts of 
aromofi'' hydrocarbons. ('. Torlev, Prussels, and C). 
Mattel, 'fiorsdorf, (iermany. Eng. Pat. 9430. Aiuil 22, 

1913. . .. i . 

See Fr. 3»at. 458,136 of 1913 ; this J., 1913, 1060.— T.F.B. 

Petroleum and tar ; Manufartureof nitro-prodactsfrom . ! 

A. 8. Flexer, Vienna. Eng. Pat. 16,031, ,Iuly 11, 1913! I 
Under lot. Uoiiv., July 13, 1912. 

See Fr. Pat. 460,280 of 1913 ; this J., 1914, 17 — T. F. B. I 


IV.~^L0URING MATTERS AND DYES. 

indigos. Preparation of substituted A. Reissert 

Be ., 1914, 47, 672-1381. 

The author s aim was to prepare indigo derivatives in 
which the nitrogen atoms would be involved in a second 
ring external to the indigo structure. l-Benztriazvlacctic 
acid, 

Nd'HjOoOH, 

CA< >N 
N' 

was preparecl but It gave on fusion with sodamide only a 
sn^l quantity of ^^inaiy^ nitrogen atoms 

' evidently having been sf^t off. The author, howem*, sue- 
-oeeded in porepniiitff ao indigo from benzidixioaoetic aoid 


NHt.C 4 H 4 .C 4 H 4 mCHs.OOOH. prepared by condeni* 
ing benridine with tree ohloroaoetic acid in aqueous 
solution. The new indigo derivative has the ooostitutian : 

It dyes wool in rinuleB similar to those of ordinar\' indigo, 
which become redder on treatment with aoid,-^t. B. 


Saffron ; The detection of adulterants in meaw of 

phosphomolybdic acid. A. V'orda. Chem.-Zeit., 1914, 
88 , .325-31^7. 

SaYfbon is distinguishtnl from its usual vegetable 
adulterants by its green colour-reaction with phosiiho- 
molybdic ackl. The reagent is pret>ared by dissolving 
25 pms. of sodium phosphomolybdate in 90 c.c. of water 
and 20 0 c. of pure nitric acid, allowing to stand 8 days 
and then filtering. The test is cairied out like the older 
one with sulphuric acid, over which it has the advantage of 
giving a more jxuxnanent Colouration. On this account 
it is oaj)ecially suitable for microscopic analysis. The 
sulphuric acid test is improved by the addition of phos- 
phomolybdic acid, e.g., by mixing 40 o.c. of a 10 tier cent, 
solution of sodium phosphomolybdate with 60 c.c. of 
concentrated sulphuric acid. The blue colour which this 
solution gives with saffron remains for over a day. The 
now colour i-eaction is ascribed to the crooin in the saffron, 
this substance having the character of a glucosido. — J. B. 


Patexts. 

[Azo] dyestuffs ; Manufacture of . R. B. Ransford, 

London. From L. Cassella und Fo., Frankfort-on- 
Maine, (Jermany. Eng Pat. 4068. Feb. 17, 1913. 

The tetrazo-oom}x>und of a diaminotriarj’lmethane- 
sulpbonic aoid {e.g., that from lamzaldehyde-m-sulpbonio 
acid and aniline) is combined with two mols. 0 ! the same 
or of different arylmothyljiyrazolone derivatives. Greenish- 
yellow wool dyestuffs are obtained. — J. B. 

Anthraqulnone derimtices ; Manufacture of . P. A. 

Newton, liondon. From Farbenfabr. \^rm. F. Bayer 
und Co., Elborfold, German^'. Eng. Pat. 8030, April 5, 
1913. 

See Fr. Pat. 459,043 of 1913 ; this .J., 1913, 1 100.— T F.B. 

Quinizarin : Process of producing . (K Cnger and 

E. MoUiieus, Leverkusen, Assignors to Farbenfabr. 
vorin. F. Ba>'er und Co., E!lx?rfelcl, Germany. U.S 
Pat. 1,087,412, Feb. 17, 1914. 

See Ger. Pat. 256,031 of 1912 ; this J., 1913, 189.— T.F.B. 

Azo dyes ; Basic . A. Blank and M. Latten, Lever- 

kusen, Assignors to Farbenfabr. vorm. F. BaverundC'o., 
Elberfeld, Germany. U.S. Pat. 1 .087,427, Feb. 1 7, 1914. 
See Fr. Pat. 456,236 of 1913 : this .1.. 1913, 938.— T. F. B. 

Dyes derived from aminotrisozo cotniu)unds. A. Blank 
• and M. Latten, Leverkusen, Assignors to Farbenfabr. 
vorm. F. Bayer und t!o., Elberfeld. Germany. Uil. 
Pat. 1,087,428, Feb. 17, 1914. 

See Eng. Pat. 9267 of 1912 ; this J., 1913, 418.— T. F. B. 

Azo dyes. A. Blank and W. Bergdolt, Leverkusen, 
Assignors to Farbenfabr. vorm. J. Bayer und Go., 
Elberfeld, Germany. U.S. Pat. ! ,087,429, Feb. 17, 1914. 

See Fr. Pat. 466,432 of 1913 ; this J., 1913, 1004.— T. F. B. 

Cottm [azo] dyestuffs, A. Blank, C. Hekleareich, and 
J. Jansen, Levewkuaen, Assignors to Farbenfabr. vorm. 

F. Bayer und Co., Elberfeld, Germany. UJ8. Pat. 
1,087,430, Feb. 17, 1914. 

See Eng. Pat. 8707 of 1913 ; this 1913, 906.-T. F. B 
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Blut [aaro] dyestuff. H. Schweitsor and A. Zart, AMignon 
to Forbemabr. vorm. F. Bayer und Co., Elberfeld, 
Germany. U.S. Pat. 1,088,736, March 3, 1914. 

Sek Addition of Juno 25, 1913, to Fr. Pat. 442,607 of 
1912 ; thia J., 1914, 19.— T. F. B. 

Azo dyestuffs ; Process for producing . Farbenfabr. 

vorm. F. Bayer und Co. Fr. Pat. 463,844, Oct. 20, 

. 1913. Under Int. Conv., Nov. 6, lt)12. 

See Gcr, Pat. 209,213 of 1912 ; this J., 1914, 247.-T. F. B. 

Colouring matter.^ and lakes therefrom; Manufacture of 

\ bisulphite compounds of azo\ . .1. Y. Johnaon, 

]x)ndon. From Badiftcho Anilin und So<Ia Fabrik, 
Ludwigshafen on Rhine, Germany. Eng. Pat. 8065, 
April 5, 191.3. 

See Fr. Pat. 466,614 of 1913 ; Ibis J., 1913, 1006.— T. F. B. 

Anthracene series ; Manufacture of compounds and colouring 
matters of the — — . J. Y. ilohnson, London. From 
BaditKjhe Anilin und Soda Fabrik, LiidwigBhafen on 
Rhino, Germany. Kng. Pat. 12,684, May 29, 1913. 

See Fr. Pat. 468,949 of 1913 ; this J., 1913, 1101.— T. F. B. 

Anthraquinone colouring-nmtiers and jmeess of making 
the/m. M. H. Isler, Mannheim, AH«ignor to BadiHche 
Anilin und Soda Fabrik, Ludwigshafen on Rhin6, 
Germany. U.S. Pat. 1,089,221, March 3, 1914. 

See Gcr. Pat. 241,806 of 1911 ; this J., 1912, 119.— T. F. B* 

Chromium . coniftounds of [hydr^ixyaidhraquinontsul- 
phonic acids and process of making same. R. Bohn, 
Mannheim, and C. Immerhoiscr, Assignors to Badischc 
Anilin und Soda Fabrik, Ludwigshafen on Rhine, 
Germany. U.S. Pat. 1,090,123, March 10, 1914. 

See Eng. Pat. 7892 of 1912 ; this J., 1913, 226.— T. F. B. 

Vat dyestuffs of the henzanthrone series. Badischc Anilin 
und Soda Fabrik. First Addition, dated Aug. 25, 
1913, to Fr. Pat. 462,576, Nov. 25, 1912. Under 
Int. Conv., 4an. 22, 1913. 

See Eng. Pat. 6248 of 1913 ; this J., 1914, 194.— T. F. B. 

Sulphurised {sulphide] dyestuffs; Manufacture of . 

A. G. Bloxara, London. From Act. Gcs. f. Anilinfabr., | 
Treptow, Germany. Eng. Pat. 9659, April 23, 1913. 
Addition to Eng. Pat. 26,457, Nov. 15, 1911. 

See Addition of April 28, 1913, to Fr. Pat. 436,373 of 
1911 ; this J.. 1913, 1061.— T, F. B. 

Anthraquinone series; Dyestuffs of the for wool, and 

process for making them. Act.-Gcs. f. Anilinfabr. 
First Addition, dat(^ July 15, 1913, to Fr. Pat. 440,303, 
Jan. 31, 1912. Under Int. Conv., July 23, 1912. 

See Eng. Pat. 16,827 of 1913 ; this J., 1914, 19.— T. F B. 

Colouring matter and process for dyeing furs^ hairs, feathers^ 
and other articles. Act.-Ges. f. Anilinfabr. Fr. Pat. 
463,167, Oct. 2, 1913. Under Int. Conv., Juno 14, 
1913. 

See Eng. Pat. 61 of 1914 ; tbu- J., 1914, 252 — T. F B. 

Seknazine series; Coloured com^nds of the and 

process of making mme. P. Ehrlich and H. Bauer, 
mnkfort. Assignors to Farbwerko vorm. Meister, 
Lucius, und Brilning, Hochst on Maine, Germany. 
U.S. Pat. 1.087.167, Fob. 17, 1914. 

See Eng. Pat. 6710 of 1913 ; this J., 1913, 821.— T. F. B. 

Vat [anthracene] dyest^s ; Yellow . M. Iljinsky, 

Uerdingen, and R. ^hunkc, Breslau, Assignors to 
H. Wedekind und Co. m, b. H., Uerdingen, Germany. 
U.S. Pat. 1,087,293, Feb. 17, 1914. 

SEE Got. Pat. 267,832 of 1912 ; this J., 1913, 481.— T. F. B. 


Sulphide dyestuffs for cotton ; Process for producing yslU w 

and brown . L. Cossella und Co. G. m. b. H. First 

Addition, dated Doc. 20, 1012, to Fr. Pat. 460,266, 
Sept. 30, 1912- 

Seb Eng. Pats. 22,453 and 29,970 of 1912 ; this J., 191 
862.— T. F. B. 


V.-FIBRES; TEXTOES; CELLULOSE; 
PAPER. 

Straw-board pulp. B. Haas, Papiorfab., 1914, 12, 

30.J — 310. 

In the manufacture of straw-board pulp, oat-straw is 
digested with 10 per cent., w'hcat-straw with 13 15 per 
cent, of lime ; the capacity of the digesters ranges from 
900 to 2000 kilos, but considerable differences occur 
among different mills in the (juality of lime, the manner 
of slaking, the comi)OBition and ([uantity of water and the 
dryness and pressure of the steam. The industry is- 
devoid of any general seientilic control and the quality « f 
the product varies considerably . In many cases, too 
much lime is employed, with the result that the pulp 
becomes “ greasy ” and drains very slowly, clogging u)> 
wires and felts. The lime should be slaked slowly and. 
completely and used in the freshly slaked condition. By 
adjusting the chaff-cuiting machine, running in the liquor 
at the time of charging, and steaming gently at the sam«r 
time, the capacity of a digester may be increased 10 per 
cent. The charged digester should bo rotated for a short 
time without steam, to distribute the liquor uniformly ; 
then stepjied and tlic steam admitted with release-cock 
open to expel the air. After this, the full pressure of 
steam (4 atraos.) should be admitted, with the digester 
rotating. Digestion may be continued for 2^ — 3 noiirs^ 
but towards the end of the pciiod the digester should be 
8toppe<l and steam shut off ttmporarily to allow the 
material to settlo down^ tlm digestion being then carried 
to completion as before. By observing these rules and 
increasing the quantity of wat(*r whore necessary, satis- 
factory results may be obtained with 2— 3 per cent less 
lime than formerly, the jiulp will bo brighter in colour and 
run far more easily on the machine. Wheat straw 
was satisfactorily digested by' tho author’s method with 
only 0 jier cent, of linie.— J. F. B. 


Patents. 

IfW refuse ; Treatmeid of for the recovery of valuable 

products therefrom. A. Zimmermann, Bronilev, Kent. 
Eng. I*at8. 3963, Feb. 1.1, 8359, April 9, and 13,746, 
June 13, 1013. 

The waste product obtained by tho treatment of wood 
sawdust with acids for the priKructi'.-n of sugar or alcohol 
may bo digested with an alkali for the preparation of 
cellulose. The alkalino extract, whether ^paratod from 
the cellulose or not, when concentrated, yields a product 
suitable for use as a fertiliser. On treatment with acid 
tho alkaline extract drained off from the cellulose gives a 
precipitate of “ lignon body.” Tho lignon body is soluble 
in caustic soda or potash and the evaporate solution 
yields a perfectly soluble, flaky product, which may bo 
used as a colouring matter or fertiliser. The alkali salts 
of tho lignon “ body ” are precipitated from solution in 
the form of double salts on treatment with a salt of a 
heavy metal ; these double compounds of the lignon may 
be employed as anti-fouling pigmente, preservatives or 
fertilisers.— J. F. B. 

Sulphite cellulose ; Process of producing . K Oman, 

Stockholm. Eng. Pat. 1146, Jan. 16, 1914. Under 
Int. Conv., Feb, 6, 1013. 

Waste liquor from the diction of sulphite odlulose is 
used instead of water for the preparation of fresh liquor 
by dissolving therein lime, magnesia or alkali and suljpur 
diozide. Preferably also a suitable quantity of the dilute- 
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iiquoft obtained m the waahing of the pulp is incorporofced 
wM the waste digester 1 ve for the prepawtion of hwh 
liqnor. ^en the waste liquor has attained^ by 
use, the desired concentration in respect to useful by- 
products. it M treated for the rcoofbry of 


Cdiuhte ; Procew Jor the manufudure oj wganie acid 

estm qT . Knoll und Co., Ludwigshafen on Rhine, 

Germany. Bng. Pat, 4d53, Feb. 20, 1913. Under 
Int. Conv., Feb. 21, 1912. Addition to Eng. Pat. 2491 
of 1913, dated Feb. 1, 1912. 

Sek Fr. Pat. 453,933 of 1913 ; this J.. 1913, 785.— T. F. B. 


Wmte mtlphile cdltihse lye^ or similar Uqui^ : Me^od 
of removing organic constituents /rom rcstducJt obtained 

i a ]m)ducing alcohol from . r. G. EkstrSm, Skute- 

kar, Assignor to Stora Kopparborgs Bergslags Aktio- 
bolagV F(uun, Sweden. U.S. Pat. 1,087,356, Feb. 17, 
1914. 


Atx:ohol is first produced from the lye in the usual manner 
and the residual lye treated with a basic reagent, e.g., 
caustic lime, and then oxidised by aeration. Humus- 
like calcium compounds are precipitated ; alternatively, 
aeration may be jwrformcd in the presence of an oxidising 
catalyser.— F. B. 


Sulphite pulp digester liqnor ; Proem and product of 

treating . 0. Grotho, Jersey City, N.J. U.S. 

Pat. 1,087,911, Feb. 17, 1914. 

The neutral liquor, after tlie ronu>val of the free sul- 
phurous acid, IS concentrated and the sulphur-boanng 
groups of the organic comiiounds are removed by sub- 
jecting the liquor to the action of a cyanide- or cyananiido- 
eompound under heat and pressure. The piquet of the 
reaction is dilut<ed with water and an organic cyanogen - 
or eyanamide-compound precipitated by a mineral acid ; 
the precipitate is filtered off and dried at the ordinary 
tomiieraturo. — J. F. B. 

Cellose ; Method of producing . Converting of ceUwe 

into fermentable sugar. P. G. Ekstrom, Sicutskkr, 
Nwoden. U.S. Pats. 1.087,743 and 1,087,744, Feb. 17, 
1914. 

Cellose is produced by the action of concentrated acid 
upon ooUulosio material for a suitable time and at a tom- 
|)eraiurc adapted to the nature of the reacting substances, 
maintaining during the treatment a vacuum sufficient to 
allow the organic acids producoil to distil off. In con- 
verting concentrated solutions of oolloso into fermentable 
sugar, the solutions are diluted with waste sulphite cellu- 
lose lyes and the mixture is boiled under atmospheric 
pressure. — J. F. B. 


Hlotling and absorbing vvtieriah. M. A. Halle, London. 

Eng. Pat. 4010, Feb. 24, 1013. 

Kaw cotton, cotton or linen fabric, etc., is purified by 
repeated boding in water liefore Inung treated with an 
alkali and a bleaching agent. The material may be 
further treated by a solution of ammonia and soap, dyed, 
and finished by boiling in several changes of water con- 
taining acetic acid. If desired, the material may be 
boiled in water containing acetic acid after the treatment 
with boiling alkali and before the treatment with a bleach- 
ing agent; after bleaching it may bo siibjwtcd to the 
action of hydrochloric acid or hydrogen jioroxide, or both. 


films or bands from materials [celluloid] dissolved in volatile 
sdutiom: Apparatus for the production of-^. B. 
Borzykowski, Berlin. Eng. Pat. 4601, Feb. 22, 1913. 

See Fr. Pat. 454,692 of 1913 ; this J., 1913, 865.— T. F. B. 

Artificial silk ; Manufacture of . H. Timpo, Assignor 

to Naamlooxe Vennootschap Hollandsoho Eijdo Maat- 
schappij. Amsterdam. U.S. Pat. 1,087,700, Feb. 17, 
1914. 

SeeGcf. Pat. 236,908 of 1010 ; this J., 1911, 1050.— T.F.B. 

CeUuhsf : Compounds or derivatives of and process 

of editaining the same. E. Knoevonagel, Heidelberg, 
Germany. U.S. Pat. 1,090,074, March 10, 1914. 

See Fr Pat. 300,123 of 1900 ; this J.. 1907, 91.— T. F. B. 

Tl'oorf or (dher clastic imterial 'i Metliod of compressing 

[/n boilers] F. Zicharth, Frankfort, Germany 

U.S. Pat. 1,089,687. March 10, 1914. 

See Eng. Pat. 10,548 of 1912 ; this J., 1913, 19.-T F. B. 

Destructive distillation of liquids or of substances dissolved 
or sus'i^nded in liquids [e.g., waste lyes from cellulose 
manufacture], (lor. Pat. 209,994. See IIb. 


VI.— BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Dyeings The theory of II. W. B. Bancroft. J. 

Phys. Chem., 1914, 18, 118—151. (C’-ompare this J., 

10i4, 197.) 

The autlior ifontinuos the discussion of his conception 
of the adsoiption theory of dyeing, in connection with 
basic dvestuffs, relying mainly on the published literature, 
ospeciahy Pelet-Joiiv(5t’s “ Jhe Theorie des FSrbeprozesses,"' 
for confirmation of his generalisations. He ooncludes in 
regard to a basic dyestuff that the dye is most readily 
taken up in alkaline solution, the prosenoo of a readily 
adsorlHsi anion increasing the amount taken up, a readily 
adsorlwKl cation docroasing it. The views o! Hantzsoh. 
Baeyor and others on tho ammonium base -► carbinol -+• 
quiiionimine base tautomerism of certain basic dyestuffs 
are extensively quoted in connection with tho form in 
which these dyestuffs are fixed by charcoal, and the 
assumption of Freundlioh that a condensation product 
of the imino base is formed is considered unnooossary. 
Green’s observation that Aniline Black in tho prosenoe 
of the fibre is no longer soluble in SO per cent, aoetio acid 
is considered to indicate a phenomenon analogous to that 
of the insolubility in water of the basic dyestuffs after 
adsorption by charcoal. — J. B. * 


Paper; Coaled and process of making the same. 

n. Wrode, Berlin, and (Jorn Products Co., Ltd,, London. 

Eng. Pat. 4706, Feb. 24, 1913. 

About 174 lb. of starch, preferably of tho modified variety 
known as^' thin-boiling,’^ are boiled with 4 galls, of water, 
and the clear mobile solution is treated with 2 quarts of 
a 10 per cent, solution of alum, and then mixed with about 
40 lb, of fine china clay uniformly suspended in a mixture 
of about 2 quarts of syrupy sodium silicate (** water 
glass **) and 3 g^. of water. The oolloidal precipitate 
of starch and mineral matters thus obtained is employed 
as a coating for paper bv tho usual brushing-oa method. 
The sodium silioate in the mixed preparation should be 
slightly in excess and not corapletwy neutralised ^ the 
p^pitatiog agent. Pteclpitation may also be efleoted 
oy borax, calcium, barium, strontittm or mMneaium 
chloride or even by acids, but alum is preferted,-^ F, B, 


Patents. 

t 

[Bleaching] Treaiing vegeMe. fibres, yarns, and fabrics ; 

Process of . J. Hirsohborger, Jersey City, N.J., 

Assignor to H. A. Mots, New York. U.S. Pat. 1,087,584, 
Feb. 17, 1914. 

Beeobe bowking the goods are treated with a substance 
containing a fatty sulpho-aoid radical and a volatile solvent 
and then with a weak solution of a mineral acid, after- 
wards washing, w'hereby the resistant impurities of the 
fibre are rendered easily removable.— J. B. 

Dyeing macliine. J. M. Payne, Sommerville, Ala., 
Assignor to Perfection Dyeing Machine Co., Cohtmbtif , 
Ga. U.8. Pat. 1,088,617, Feb 24, 1914. 

The periphery of a warp beam consists of a number of 
fixed slats, with intermediate slats provided with 
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meohannm for moving tHem reciprocally, either outwards 
to form a skeleton of greater diameter than that of 
the fixed slats, or inwardly #ithin the periphery of the 
cyliirfer formed by the fixed slats, the motion being 
provided through wedges on the movable slats acting 
against cam fa^ on spiders which are caused to slide 
longitudinally on the axis of the beam by rocipro<!ating 
meohanism.~J. B. 

DffeiM machine, 'r. Allsop and W. W. Sibson, Assignors 
to The Philadelphia Drying Machinery Co., Philadelphia, 
Pa. U.S. Pat. J,08J),lbl>, March 3, 1914. 

Thb machine consists of an outer drum constructed in 
two sections, the upper section of which is provided with 
a hinged door, and an inner rotatable drum, together 
with a circulating pump, dyo-lunior reservoir, etc. — J. B. 

Printing textik fabric, H. Levinstein and Levinstein 
Ltd., Manchester. Kng. Pat. 4316, Fob. 20, 1913. 

Fa.st prints arc obtained after the manner described in 
Kng. rat. 3427 of 1913 (this J., 1914, 309) by using any 
non substantive dyestuff capable of forming an insoluble 
compound with formaldehyde, with the exception of the 
dyestuffs already claimed {lac, cil.). Suitable dyestuffs 
are, for example, mono-azo compounds containing as 
end -components derivatives of resorcinol, e.flf., chforo- 
resorcim)!, y)hloi\)glnoinol, w-arainophenol, aminonaphthols, 
dihydroxynaphthttlenes, etc. — .J. H. 

Wool clexinaing apparatus. A. Thibcau et (lo., Tourcoing, 
France. Eng. Pat. 8689, April 12, 1913. Under Tnt. 
(Jonv., April 20, 1012. 

See Fr. Pat. 4^2,930 of 1912 ; this .1., 1912, 1028.— T. F. B. 

Bleaching fibroim mutt rial. A. 0. Bloxam, London. 
From LuftbU'iehe C<‘h. m. b. H., Eilonburg, Prussia. 
Eng. Pat. 13,902, June Ifi, 1913. 

See Gor, Pat. 262,047 of 1912 ; this J., 191.3, 824.— T. F. B. 

Yarn -mercer king machine. P. Hahn, Niederlahiistein-on- 
Khino, Germany. U.S. Put. 1,087,442, Fob. 17. 1914. 

See Eng. Pat. 21,539 of 1912 ; this J., 1013, 422,— T. F. B. 

Ctllulomi esters ; Coaling materiah with . Act.-Ges. f. 

Anilinfabr.. Tre[)tow. Germany. Eng. Pat. 21,01.5, 
Sept. 17, 1913. Under Int. Conv., Nov. L5, 1912. 
See Fr. Pat. 461,058 of 1913 ; this J., 1914, 20.— T. F. B. 

Vkco^e ; Printing on textile fabric , h. E. A. Four- 

ncaiix, Assignor to (’alico Printers’ Association, Ltd., 
Manchester. U.S. Pat. 1,087,938, Feb. 24, 1914, 

See Eng. Pat. 15,080 of 1912 ; thi.s J., 1913, 284.— T. F. B. 


VU.-ACIDS; ALKALIS; SALTS; NON- 
METALUC ELEMENTS. 

Hydrofluoric acid ami fluosulphonic acid, 0. Ruff and 
H. J, Braun. Ber., 1914, 47, 646 — 656. 

In preparing aqueous hydrofluoric acid from calcium 
fluoride and sulphuric acid the best yields (up to 81 |)er 
cent.) with the thooroticai quantity of sulphuric acid 
are obtained when it contains about lO per cent, of water. 
With 07 — 100 per cent, sulphuric acid, a 60 per cent, 
yield of 96—96 ^r cent, hydrofluoric acid can be obtained, 
but not the anhydrous compound. In any case the 
residue will contain some calcium fluosulphonate. With 
fuming sulphuric acid and fluorspar fluosulphonic acid is 
obtained, the yield increasing with the anhydi^e content 
of the sulphuno acid, and becoming practically theoretical 
with acid containing 60 per cent, of anhj^de (f.e., a little 
more than the theoretical amount), nuosulphooio acid 


boils at 163° C., is not easfly decomposed oo heating, and^ 
is converted by roduoing agents into sulphur diotide and 
hydrofluoric acid.— W. H. P. 

FluoMulphonic acid. 0. Ruff. Bor., 1914, 47, 656—660.- 
(See also Traube, this J., 1913, 1008, and preceding 
abstract.) 

Sodium fluosulphonate was prepared by heating sodium^ 
chloride and fluosulphonic acia in a platinum retort 
and crystallising the residue from aloohoL Fluosulphonic 
acid could be heated to 900'' C. without decomposing, 
to form siilphuryl fluoride in the manner suggested by 
Thorne and Kirmann (Z. anorg. Chem., 1893, 3, 63). 
By the reaction of fluosulphonic acid on potassium bi- 
chromate and chromium trioxide a gaseous compound 
containing chromium and fluorine was evolved along with- 
hydrofluoric acid. Attempts to condense the former 
avo a coniplex product and the author was not able to 
ocido if this contained chromyl fluoride. With jiotassiuni 
permanganate a violet gas of an explosive character was 
evolved, probably either manganyl fluoride or per- 
manganic anhydride. — W. H. P. 

Sodium carbonate, deposits in South Africa ; Working oj 

. Board of IVatle J., March 19, 1914. [T.R.J 

A COMPANY has recently been formed for the purpose of 
working a valuable deposit of cnide carbonate tif soda, 
situated about 25 miles from Pretoria. Some 3,(K)0 tons 
of the soda have already been mined and sold in .fohannes- 
biirg. The com|mny' also has a complete plant at 
Ophirton, Johannesburg, fru- the manufacture of washing 
soda, with a capacity of about 10 tons jwr du\ . 

Ammonifi ; FAcctrohjiic oxidation of . G. < >csterhcld. 

Z. anorg. I’hem., 1914, 86, 105—142. (See also this J.' 
1905, 279, 280 and 550 ; 1906, 185 ; 1909, 704 and 1910 
21 .) 

In the electrolysis of ammonia the gases at the anode 
alw'ays contain appreciable quantities of nitrous oxide 
(which can be isolated in the liquid state), as well as 
nitrogen and oxygen. When a solution of ammonium 
carbonate containing ammonia is electrolysed, practically 
the whole of the curnmt can be accounted for from 
the oxygen, nitrogen and nitrous oxide evolved and the 
nitrate left in solution. The distribution of the current 
effect among these products varies with the anode material, 
the teraperatun*, the current density and the ammonia 
concentration. Ifydroxylamine, hyponitrite and nitrite 
are probably formed as intermediate products between 
the animonia and the nitrate. These may escai^e further 
reduction by decomposition or interaction,* e.j/.. ammonium 
nitrite gives nitrogen, hyponitrite gives nitrous oxide, 
hydroxy lamine and nitrite give hyponitrite. The course 
of the oxidation of the intermediate products, in the 
presence of varying quantities of ammonia may be 
observed by noting the anode potential at various current 
densities. Of all the suooessivo ohangos the highest anode 
potential is rmjuin'd by the first reduction of the ammonia 
to hydroxylaraine ; hence the intermediate products 
will not tend to accumulate, and the predominating 
end product will be ammonium nitrate, the proportion 
of which can be appreciably retlucod only by careful 
choice of concentration, current density, and temperature. 
To obtain a comparatively large current yield of oxidised 
jproducts in the absence of a catalyst, an anode with a 
high oxygen over-voltage (e.g., platinum or palladium) 
must be used, with iron, the tendency for oxygen to bo 
evolved is very much greater. As the concentration of 
ammonia is raised the oxygen disappears ; the nitrate 
inoroases and also the nitrogen and lutrous oxide. After 
a certain point the nitrate yield diminishes and the 
nitrogen and nitrous oxide (particulariy the former) con- 
tinue to increase. This is due to the fact that the anode 
potentials of nitrite and ammonia do not differ very 
greatly in equivalent solutions. If the ammonia con- 
centration is mcreaaed the rate of oxidation of the nitrite- 
diminishes, so that it is mainly decomposed. If a cataly tio- 
ally active anode is used the ammonia oxidation may be 
BO mu<di favoured that good yields d nitrite can be^ 
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** ®“« of tmtpenbm b$M an 

effeot wn^^t similar to that of inoretaiiig ammonia 
oo^totion, the oxygen diaa^ieaa, nitrate increases 

and then duninishM, and nitrogen and nitrous oxide 

current density increases 
the extent of oxidation. — W. H. P. 


Amtmnium sulphate ; The colouration of . K. Leo 

StaW u. Eiaen, 1914, 84^ 439—445. 

TttE oausos of the oolouration of commercial ammo- 
^ mvMtigated by determining the 

impuntiM pr^nt m coloured samples, and by pre- 
pajji^ the salt on a small scale using sulphuno acid 
*^"?u " amounts of impurities. A gray colour 
rwult^ from the pre^noe of traces of tar, or of sulphides 

nLnSJi """ red from the preseiice of 

cyanides ; yellow from the presence of the sulphides 
of arsenic and t^mium. Markedly coloured products 
were obtained with acid containing from 0‘01 to 0‘07 
per cent, of the metallic impurities. — T. »St. 

Sulphur and calcium hyiroxUle ; RearAUin between in 

ojoroas mluHon. H. V. Tartar. ,1. Amer Chcin 
Soc.. 1014, 36, 495-408. ™' 

Wbbn an ariuoous solution of calcium hydroxide was 

Srthf thi-m '"i *"■’ dcconipositioii 

‘•uMulphafc produced int) sulphito and sulphur 
wways occurred even at temperatures much below 100° C 
.d conditions in an atmosphere 

of hydrogen showed that tho primary reaction wasf 

3( 'a( ( )H ) ^ + 1 0S->2Cay ^ -|- CoiS ^ 3 U j( ). 

When excess of sulphur was used, it combined with the 

riuorn/mr ; Valuation of . E. Bidtol. ,1. Ind Enc 

(’horn., 1014, 6, 205. 

The nicthotl descrihtHl previously (this 1912 

of tdtenng, the mixture is cvaijorated to drvnt«« 

‘o boiling 

Xnd f fo basic acetate fnd tLn 

‘ fluoride is hiss solubJe in water than in 

a correction of 0-001 grm. insteatk of 
OOOlo gnn. js sufficient.) After volatilisinif the silien 

hveboflu weighing the residue, 2 c.c. of 

hydrofluoric acid and 10 drops of nitric acid arc added 
the covered crucible warmotl for 30 mins., the contents 
‘bo residue evaporated with 
mii’JS/ f a<!id. A correction of 0-002 erm is 

.?x1dc ind hTl .‘V treatment with mercuric 

jxidc and hydrofluoric acid and one of O-OOl grm. for loss 
in the treatment with ammonium acetate {loc. r»7.).— A. S. 

Chhrtdcs of lead and sodium ; Equilibrium bplm,>Pn 
sligfetly till the solution coLins a^ut 3 Jrms 

itersi.-j'.tiBSiS 

s-x-t; S' ^ -s 

1914, 254.)^. iT »•«. this J. 


in hydroohlorte and nitric acids, and 

inetaphosphate failed, the chromic sa^I^^StPO ) bcimr 
always produced owing to oxidation by water evnlir^ 
from the metaphosphorio aoid!^T ^ 

VonsUtution of . 

W, 2^2^.^’ ^ Chem.; 1914, 

I C^LD hydrochloric acid acts on the compound, H J^HaCI 
to give ammonium and mercuric ohloi^M in moleouLar 

AiviSff *r‘ • hydriodio acids act simila^ 

of bromides and iodides respective! v 
Hydrofluoric acid gives mercuric chloride, toemS 
fluoride and ammonium fluoride, indicating that in the 
the chlorine is attached^ the mercury 
and not to the nitrogen. The formula H.N.Hg.Cl 

wwTr composition of the yellow 

crystellme precipitate NH^HgCfeci,, obtainll frZ 
an ammoniacal solution of the “white i>reoiiiitftt,« ” i!? 

“ ari I, aiKl bv the formition of the 

ohllSido.~^Vr P. of socUmidc on mercuric 

0 / , and existence of a 

1914 Comptes rend., 

thil J., Wi4, 3^^*^* Bartels, 

OarbfuusY purilied hydrogen was passed over a known 
weight of hcat^ nickelous oxide, tfTcxtent of the pJ^ 

wlte^^nT ascertained bv weighing ^tho 

water produced during observed intorvafe of time ^ Tho 

^‘‘^!‘j?f*<^*'/b‘pGn(ls uixm the nature of tho 
>xide, the rapidity of the hydrogen current and tho 
tomperaturo. Oxide prepared at \ high temperature 
18 rwlucwl far more slowfy than that prepared aT a low 
the reduction is effoctod 
tcmjXTaiurc. Results are quoted for reduction 
temperatures between 155° and 25()“ C. with hydrogen 

from 1 to 163 hours. Tho velocity of reduction is an 
temperature; and tht 
further that fairly rapid reduction first 
occurs to a suboxide, which is then reduced to tho metaJ 

4 ^^’ porr^ptmdmg to tho compound Nix(N0.)w. 
Ihe reduction is retai-ded by traces of moisture.— J. R. * 

PhospfMe^of mangafu'se; Th^ highxx . S. Hilpert 

and T. Dicckmann. Ber., 1914, 47, 780—784. ^ 

A MIXTURE of 2 grins, of manganese and 2*4 grms. of n‘d 
phosphorus was heated in an exhausted sealed tube 
am’r" T? and then for 48 hours at 

« * was triturated with benzene, 

seimi-atod by filtration, washed with alcohol and ether 
and dnwl over sulphuric acid. It hod a composition 
corrc^FKmding to MnPg. When heated in hydrogen for 
13 hours at 29(^ 0. (the boiling pint of phosphorus) 
it remained unaJtcr^, but at 400^ C. it graduafly lost 
phosph^s, and after about 60 hours wSs completely 
convej^ into MnP (sp. gr. 5-39 at 2074° C.). Both 
uhospludes were dark grey iiowders, not readily attacked 
by iwids, and pssess^ ferromagnetic properties, the 
transformation point (Curie point) being abouf 

tor MnP and 28" C. £» MnP. Ven hZidto air Ibey 

buraed like phosphorus, leaving black, strongly magnetw 
residues. For the purposes of analysis the phosphides 
were mixed with about 20 times their weight of sodium 

m ^ inoipioS fusion, the 

melt treated with ^r, solution evaporated to 
Jryness twice wrth hydroofalorio acid, and the residue 
^Ived m hv^yorio acid. The manganese was 
then ^ p^ngaimte (this J., 

1913, 610) a^ t^ phpphonis by precipitation as^ 
ammonium idiosphomolybdate and repwoiStation as. 
magiMsium>aiiiino!mQm phosphite.— A. S* 
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Nitrogen Ittxoxide and imnilrogen Utroxide; The 1 

of F. Raachig. E. Miiller. Z. unorg. C/hom., 1914, 
86 , 230—288. 

'Fhk green Bubstance obtained by Hafiohig (tbia J., 1911, 
1208) and by the author (thi« J., 1912, 685) w oonsidorod 
to bo not nitrogen hoxoxide, bnt a mixture of the oxides 
NOj. N» 04 , N,0, and NO. The green colour can be 
exactly reproduced by dipping a t««t- tube containing 
liquid air into liquid and then into liquid NjO*, or 
(‘ven by do])Ofliting thene oxides sc'paratcly on tubes which 
will fit one insidti the other. On washing with liquid 
nitrogen the groon subBtanee does not lose oxygon or 
pass into NOj or isonitrogon tetroxido.— W. H. P. 

Hydrogen mlphide ; Coloiirimelric determination of modi 

'qmntiticH of . W. Mecklenburg and F. Rosen- 

kranzer. Z, anorg. Chem., 1914, 86, 143 — 153. 

I’llE process depends on tlu? formation of methylene 
blue when dimethyl- p- phony lenodiamine sulphate and 
ferric chloride are added in small ciuantities to a hydro- 
chloric acid solution of hydrogen sulphide. The regents 
are added in the order : hydrochloric acid, diamine- 
Htdphato and ferric chloride, in definite quantities as rapidly 
as l^ossiblo, the temperature being kept constant. The 
colours arc compared with standards prepared in a similar 
manner from solutions of known concentration of hydrogoji 
sulphide (determinwl iodometrically) containing 10 x 10 ® 
to 3000 X 10"^ grm. per litre. The quantities recom- 
ntended for 500 c.c. of solution are : 10 c.c. of concentrated 
hyi'ochlorio acid, 25 ingrms. of diaminosulfdiate, and 2-6 
c.c. of a 01 molar solution of ferric chloride di^olved 
in equal volumes of coucentratt^d hydrochloric acid and 
water. The limits of the method are from 10 X 10 « to 
30(K) X lO"** grm. |>er litre. — W. H. P. 

Hydrogen peroxide t The photoehemical d^mmpoftUion of 

‘ J. H. Mathews and H. A. Curtis. J. Phys. Chem., 

1914, 18 , 100—178. 

A MKRri’RY vapour lam}» was used as the source of light 
and in order to maintain a constant ilhi ruination the 
lamp was surroundwl by an air current of constant tem- 
]»erature, ciretdatod through a U viol -glass tube. The 
peroxide solution was oontoined in a IJviol -glass tube 
which was rotated by means of a pulley fixed at its upper 
<'nd, its lower end being j»lugged with imraffin wax and 
resting on a spindle inside a larger tube of Uviol-glass 
through which was ciretdatod a stream of water at constant 
temperature The decomposition was measure^ W 
titrating with permanganate and sulphuric acid. It 
followed the course of a unimolecular reaction and ceased 
abruptly on extinguishing the light. The temneraturo 
coefficient of the reaction was 1-5. Various substanee-s 
acto<l as negative catalysts: sulphuric wud, sodium 
hydroxide, iodine, mercuric chloride, ixttassium cyanide, 
sodium thiosulphate, hydrogen sulnhide. acetanilide, 
sodium chloride, calcium hydroxide and barium hydroxide. 
The case of sodium hydroxide was eH]>ocially interesting as 
this substance acted os a powerful positive catalyst for 
the doooni position of hydrogen p<iroxiac by heat. — J. B. 

Bromine associated iviih chlorine in liahul mils ; Use of 

telluric arid in the determination of . F. A. Glooch 

and H. 1. (’ole. Amer. J. Set, 1914, 87 , 257 — 262. 

^’EI.LUR 1 C acid may bo used instead of selonio acid (see 
this .1., 1913, 140)* for the selective oxidation of hydro* 
bromic acid in presence of hydrochloric acid, but it is 
necessary to add also sulphuric acid to liberate the hydro- 
bromic acid from bromides. A weighed quantity of the 
haloid salts (chloride and bromide) is placed in a Voit 
distillation flask together with 1 gnn. of telluric acid and 
water to make 40 c.c. The flask is oonneoted by ground 
glass joints with a receiver containing 300 c.c. of a 1 per ' 
cent, solution of potassium iodide. 10 o.c. of sulphuric 
acid (1 : 1) ore run into the distillation flask, a alow 
current of carbon dioxide is passed through the apparatus, 
and the reaction mixture is distilled uutfl its Tmume is 
t^u<^ to 17—18 0 . 0 . The free iodine in the receiver 
is then titrated with thioeulphatc. Under the oonditions 


described up to 0-3 grm. of bromine (as bromide) cao b * 
acourately determiui^ in proaenoe of up to 0 25 grm. 
chlorine (as chloride).— A. S. 

Carbon and graphite; Heat reMsHvity of J. W. 

Richards. Trans. Amer. Eleotroohem. Soc., 1913, 24, 
109—118. 

A 20 cm. cube of the material, with a 2*6 cm. cubical 
cavity in its centre, was heated by an cleotrio arc, the 
temperature within 1 mm. of the cavity being moasur^ 
by a thermocouple inserted in a small hole 5 mm. in 
diameter. From measurements of the temperature of 
the outer faces the following results were obtained :— 
National Carbon Co. carbon (202® — 863® C.)=a 

36*8 thermal ohms per cm. cube. 

Acheson graphite (240® — 420® C.)== 

3*69 thermal ohms per cm. oube. 
In the discussion the necessity for recognising that the 
tcmiwrature of the inner surface is not necessarily that of 
the source of heat, but that it is determined by the outside 
tem|>eratiire, the conductivity, and the thickness of the 
walls, was jwinted out. Thus it is not nocessar}^ that the 
temjH^raturo of the gases in an open-hearth furnace 
be )k)Iow the melting point of the roof bricks ; it is in fact 
frequently some hundreds of degrees higher. — W. H. P, 

BoiJium chloride as a reagent for the detection of soluble 
silicates. Jsnard. See XII. 

Patents. 

Nitrogen oxides or oxyacids ; ProccM and apparatus for the 

manufacture of A. H. Lymn, London. Eng. 

Pat. 3194, Feb. 7, 1913. 

A TURK containing a bed of }>oroii8, refractory material, 
such as fireclay, is heated by means of a combustible 
gas, and a mixture of nitrogen and oxygen is passed over 
it and combination indticed inside and around the refractory 
mass; or the gast^s may bo passed through the walls 
of a porous cylinder and caused to combine near its surface, 
which is thus raised to incandescence. Steam, super- 
liealotl to the point of dissociation, may also bo introduced 
into tlio gasof)U8 mixture, in which cose the reunion of 
hydrogen and oxygon causes an intensely high temperature, 
which promotes the combination of nitrogen and oxygon. 
To minimise dissociation, the nitrogen oxides, as soon 
as they are formcnl, are cooled, or absorbed by a suitable 
liquor. The gaws may be admitted under pressure, at 
a reduced pressure, at a high velocity, or intermittently 
by means of a scries of explosions.— (). R. 

Sulphuric acid from the sulphur compounds of ammonia- 

freed coal-gas ; Process for manufacturing , and 

therefor. J. Mackenzie, Middlesbrough-on- 
Toes. Eng. Pat. 4770, Feb. 26, 1913. 

(V)Ai.-OAS, which has been cooled, condensed, scrubbed, 
and freed from ammonia, is nass^ through a series of 
purifiers containing ferric oxiao. As soon as one of the 
purifiers is charged with sulphur, hot air is passed through 
it, and the sulphur dioxide which is formM, mixed with 
air, is passtKl successively through a contact chamber 
containing heated spent pyrites, a Glover tower, a 
sulphuric acid ohamb^r, ami a Gay-Lussac tower, for the 
manufacture of sulphuric acid. — 0. R. 


Metallic oxides or compounds [hydroxides] ; Manufacture 

[by electrolysis] of . C. White, London. Eng. Pat. 

4082, Feb. 17, 1913. 

An alkali chloride solution (20—25 per cent.) previously 
purified and containing 1 per cent, of alkali hydrdxide. 
IS heated to 98® C. and oleotrolyBed, using as anode the 
metal (copper, sine, lead, tin, bismuth) of whieh it is 
deidzed to xorm the oxide or hydroxide. A current dmiiitv 
of about 100 amps, per sq. m. under a pressure of 1 volt 
may bo employtti.*-^. R. 
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*8aH; MtfnvJadwre of muMple-effect emporadon. 

S. M. LiiUo, Kiiladelphia/Pa. U.S. Pat. 1,080,457, 
Peb. 10. 1914. 

In a njultijile'effeot evaporator for the manufacture of 
from brine, two or more evaporators oommunioato by 
way of a suitable oonduit with a device for separating 
<lepoeited salt oryatals ; suitable sti^m connections 
Allow the evaporators at either end of the series to act 
Alternately as the hottest and coldest end ro8j)ectively, 
And provision is made for a flow of brine tlirough t6e 
•conduit, suffioiontly rapid to carry salt, which is dc|.K)8ited 
in the conduit, into the sejArator. — 0. R. 

Thoria from momzik satul ; Proce^^ of extracting . 

C. Baakerville, New V'ork, Assignor to Welsbaoh Light 
Co., Gloucester City, N..i. C.S. Pat. 1,087,099, Fob. 17, 
1914. 

A MIXTURE of nmnazite sand, carbon, lime, and calcium 
fluoride is heated to a temperature high enough to eliminate 
phosphorus and silicon from the sand, and to convert the 
metals into carbides, wiiich are then disintegrated by 
slaking.— n. H. 

Jitannic chloride: Apparntna foi thf> mnnujaciure of . 

W. F. l)<jerflinger, Halcsite. N.\‘.. Assignor to Niagara 
AlkaU Co. C.S. Pat. 1,087,437. Feb. l7, 1914. 

An apparatus for treating tin with hydrochloric acid com- 
prises a reaction vessel Httod with a double locked inlet 
for the tin, an inlet for the acid, an internal applianoe for 
regulating the temperature, and a number of indefwndent 
temp<jratur('-r('gulating jackets - 0. K. 

Pofanh Halts from kelp; Procens' of obtaining . H. 

Wilson, A^ignor to Paeitio Kelp Co., San Francisco, 
Cal. U.S. Pat. 1,087,477, Feb. 17, 1914. 

Kelt is allowed to dooomjwae in a porous vessel until 
■converted into a semi-solution ; chlorides are deposited 
on the outside of th(i vessel as an cffloresconco and are 
rec(»vcred. The kelp is then allowed to decompose further 
until the moisture has evaporated, water is addexi to the 
residue and nitrates arc recovered in a similar manner as 
-an efflorescence on the outside of the vessel. — 0. K. 

Dissolving salts, especially potassium sails, continvously 
in a counter-current apimrafus. K. Kdlichen and 
R. Meyer. Gcr. Pat. 270,380, Dec. 2, 1910. 

'Tub cylindrical ap[)aratus is divided into compartments 
by conical partitions disposed in pairs and comraunioating 
at their adjacent narrow ends by small openings. These 
partitions act os heating surfaces and the upper one of 
■each pair, with its wide end u|)[)ermost, servos as a dis- 
solving chamber. The material is introduced at the top 
■of the apparatus and is carried downwards through the 
series of conical dissolving chambers by stiri’ers mounted 
on a central shaft, which also carrie.s distributing plates. 
The solvent enters at the lower end of the apparatus and 
the solution leaves near the toj>. Steam for heating flows 
from above downwards through the heating chambers 
bounded by the conical partitions and the outer wall of 
the apparatus.— A. S. 

Kieserite almost free from chlorine ; Apimatus for obtain- 

ing . S. Haun. Ger. Pat. 270,193, June 20, 1913. 

Addition to Ger. Pat. 205,044, 

Ik the apparatus described in the chief patent (this J.. 
1913, 1067), a screw is mounted in the tube through which 
the kieserite passes into the dish below. The kieserite is 
forct^ downwards by the screw and gradually fills the dish 
And is discharged i?lowlv over the side. The dish may be 
replaced by a valve held in place by a spring or counter- 
poise until of>oned by the kieseriti' forced downwards by 
the screw.— A. 8. 

f 

Nitrogen; Fixation of . J. E. Bucher, Rpovidence, 

R.I., U.S.A. Eng. Pat. 27,713, Dec, 2, 1012. 

;Ebe Er. Pat. 456,799 of 1912 ; this J., 1913,, 9^0. Refer- 
ence is directed in pursuance of Scot. 7, Sub-soqt. 4, of the 



Silicates containi?ia ^ash ; Process for producing from 

products tmicA arc richer in potassium oxidf, P, 

Schneider, (Jolognc, Germany. Eng. Pat. 4403, Feb. 20. 
1913. Under fnt. Conv., Feb. 21, 1912. 

See Fr. Pat. 4.54,632 of 1913 ; this J., 1013, 867.— T. F. B. 

Alkali-metal compounds from silicates CAjntaining the same ; 
Process of obtaining — — . A. Mcsseisohmitt, Stolberg, 
Germany. U.S, Pat. 1,087.132, Fob. 17, 1914. 

Sue Ger. Pat. 252,278 of 1911 : this J.. 1912, 1179.— T. F. B. 


Alkalis from natural rocks ; Method of extracting . 

A. Mosscrsehniitt. Stolberg, Germany, U.S. Pat. 
1,089,716, March 10, 1914. 

See Gcr. Pat. 264,000 of 1912 ; thw J., 191.3, 1066.— T.F.B. 

Ammonium salts ; Apparatus for manufacturing from ' 

ammnniueal siibHa nets. La Suburbainc (Vidanges et 
Engraisl Soc. Anon., Uucil, France. Eng. Pat. 4687, 
Feb. 24, 1913. Under Int. t’onv., Feb. 24, 1912, 

See Fr. Pat. '454,498 of 1913 ; this J.. 1913, 882.— T. F. B. 

Ammonia; Producing C. Bosch and A. Mittasoh, 
Assignors to Badisehe Anilin und iSoda Fabrijc^ Ludwigs- 
hafon on Rhine, Germany. U.S. Pat. 1,089,185. 
March 5. 1914. 

See Addition of Aug. 13, 1912, to Fr. Pat. 431,206 of 
1911 : this J.. 1913, 233. -T. F. B. 


Ammonia; Process for the synthetic preparation of 

front its constituents. A. Matignon, Bourg-la-Roine, 
Assignor to 8oe. (h^nth-ale des Nitrures, Paris. U.8. 
Pats. 1.089,240 and 1,089,241. March 3, 1914. 

See Fr. Pat. 430,595 of 1910 ; this J., 1911, 1381.— T. F. B. 

Padiothorium ; Process fo) the preparation of . P. M. 

Justice, London. Fmm G. Knoflor und Co., Berlin. 
Eng. l»ut. 5060, March 10. 1913. 

See U.S. Pat. 1,076,141 of 1913 ; this J., 1913.1116 — T F.B. 


Hydrogen peroxide ; Manufacture of . H. Wade, 

London. From H(‘nkol und Co., Dusseldorf, Germany. 
Eng. Pat. 10,476, May 3, 1913. 

See Fr. Pat. 457,696 of 1913 ; this J., 1913, 1010.— T. F. B. 


Chlorate solutions ; Process for activating . K. 

Hofmann, ('harlottoiihurg, Gennany. Eng. Pat. 
20,593, Sept U, 1913. Under Int. Conv., Nov. 19, 
1912. 

See Ger. Pat. 267,906 of 1912 ; this J., 1914, 200.— T. F. B. 


I Lime in block form ; Process for the production of . 

F. Neumorkel. Budapest. Eng Pat. 22,924, Oct. 10, 
' *1913 Under Int. Conv., April 14, 1913. 

, See Fr. Pat. 461,369 of 1913 ; this J., 1914, 260.— T, F. B. 


Aluminosilicates or artificial zeolites; Process of making 
hydrated . R. Cans, Pankow, Assignor to J. D. 

; Riedel A.-G., Bc^riin. Reissue No. J13«691, Feb. 24, 
1914, of U.S. Pat. 914,406, March 9, 1909. 

I See Eng. Pat. 8232 01 1907; this J., 1907, 1091.— T. F. B. 

I » • 

' Hydrated alumino-silicaks, or artificial zeolites, and procsss 
of producing same. R. Gans, Pankofv, Assignor to 
J. D. Riedel A.^O., Berlin. Reissve No. IMS^Feb. 17, 
1914, of U.S. Pat. 943,536, Deo. 14, 1909. 

’ See Fr. Pat. 374,626 of 1907 ; this J., 1907, 872.— T. F. B. 

c 
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Tin UkackJmidt; PmctM of producing . Obtaining 

Mrachbride of Itn from tin^scrap and other materials 
coTttaining tin. P. Wolff, Wetzlar, Germany, Assignor 
to Vuloan Detinning Co. U.S. Fats. 1,087,622 and 
1,087,623, Feb. 17, 1914. 

Ski Fr. Pat. 406,861 of 1909 ; this J., 1910, 424.— T. F. B. 

Bisulphites ; Process of stabilising . L. Nonnet, 

Brussels. U.S. Pat. 1,087,647, Feb. 17, 1914. 

See Fr. Pat. 460,804 of 1912; this J., 1913, 602.— T. F. B. 

Titanium cyamnitride ; Process of producing . S. 

Peacock, Chicago, Assignor to K. 1. du Pont do 
Nemours Powde. Co. U.S. Pat. 1,088,359, Fob. 24, 1914. 

See Eng. Pat. 11,392 of 1912 ; this J., 1913, 600.— T. F. B. 

Electrolysis of alkali or alkaline-earth chlorides ; Process 
for Uic . A. aemm. Fr. Pat. 463,396, Oct. 8, 

1913. Under Int. Conv., Doc. 3, 1912. 

See Eng. Pat. 21,462 of 1913 ; this J.. 1914, 312.— T. F. B. 

Phosphorus perduchltrridc ; Process for producing . S. 

Poacfwk. Fr.Pat. 463,497, Oct. 10, 1913. 

See Eng. Pat. 23,023 of 1913 ; this J., 1914, 256.— T. F. B. 

Sodium bisulphaie; Process for making in a form 

which can be calcined directly. Akt.-Ges. Oynamit 
Nobel. Fr Pat. 464,097, Oct. 23, 1913. Under Int. 
Conv., Jan. 22, 1913. 

See Ger. Pat. 263,120 of 1913 ; this J., 1913, 909.— T. F. B. 

Hydrogen ; Production of . A. Messerschmitt, Stol- 

berg, Germany. Eng. Pat. 18,028, Aug. 7, 1913. Under 
Int, Cemv., Jan. 10, 1913. 

See Fr. Pat. 461,480 of 1913 ; this J., 1914, 200.— T. F. B. 

Oxygen \from air] ; Apparatus for the manufacture of . 

E. F. Auraont, Paris. U.S. Pat. 1,088,052, Feb. 24, 

1914. 

See Eng. Pat. 11,306 of 1911 ; this J., 1912, 230.— T. P. B. 

Hydrogen and oxygen ; Electrolytic production of . 

The Knowles Oxygen Co., Ltd., and R. W. Grant. 
Ft. Pat. 463,607, Oct 10, 1913. 

See Eng. Pat. 18 2 of 1913 ; this J., 1914, 24.— T. F. B. 

Recovery of sulphur from pyritic ores. Eng. Pat. 26,370, 
See X. 

Collection ami separation of finely divided sulphur. Eng, 
Pat. 26,694. See X. 


oonsequence of the diape of the tube the merouiy ia 
divided into two jportions and an are is formed across 
the intervening space. Quartz lamps are oonstruoted to 
work under tensions of 2^ to 600 volts, giving a candle’^ 
power of 600 — 6600. The most powerful will illuminato 
an area of 2 hectares (5 acres). — H. H. S. 

Patents, 

Oil fired furnaces for mdting glass or other fusible substances. 
A. A. Mohn, London. From J. Rothkopf, Paris. Eng* 
Pat. 26,494, Nov. 18, 1912. 

A CONTINUOUS furnace is provided with an arched double 
roof, tho hot combustion gases returning through the 
space thus enclosed, with tho result that a more intense 
and regular heat is reflected on to the material to be 
melted in the furnace, whilst tho waste gases are utilised 
for the protluction of superheated steam which is employed 
to break up and spray tho heavy liquid hydrocarbons 
used in tho burnor. — JH. H. S. 

Refractory products of quartz and similar materials ; Manu- 
facture of . W. Boehm. Fr. Pat. 463,147, Oct. 2, 

1913. 

Silica or zirconia is rendered conducting by addition of 
soda or potash lyo and then fused by electric current, the 
heating being continued until the alkali is volatilised* 
Tho ware is shaped in the fused condition. — H. H. 8. 

Bricks; Methods and apparatus for the burning and like 

trcfUmcnt of . E. C. R. Marks, London. From 

A. A. Scott, Knoxville, Tenn., U.S.A. Eng. Pat. 4286. 
Feb. 19, 1913. 

Dbied bricks are placed in a scries of closed self-contained 
communicating kiln chambers, each forming in itself a 
complete kiln and having its own combustion chamber. 
Tho chambers are mounted on suitable trucks moving on 
a track through a tunnel of sufficient height to leave 
a drying ohamber for wet bricks above the train. Means 
are provided for tlie introduction of fuel into each kiln- 
chamber, and flues connect the rear end of one with the 
forward end of its successor throughout tho train. When 
tho bricks in tho middle kiln are burned, the train is 
advanced one chamber, a new kiln filled with dried 
hot bricks being added at the rear. — H. H. 8. 

Earthenivare; Methods of placing articles of and the 

like in firing ovens and in saggers. W. Hassall, Burton. 
on-Trent. Eng. Pat. 14,326, Juno 20, 1913, 

Lavatory basins and similar articles are supported in 
firing or glazing ovens by floors or shelves extending only 
IMirtly across the area of the saggers so that the articles 
overlap one another vorticallv, the saggers of each “ bung ” 
or stack being arranged so that floors and spaces alternate 
in position.— H. H. 8. 


Electrolytic generator [for hydrogen and oxygen], U.S. Pat, 
1,087,937. 6VeXL 


VIIL-GLASS; CERAMICS. 

Transparent quartz ; French manufacture of and its 

applications. Mercury vapour lamps. J. Gallois. Bull. 
Soo. d’Encour., 1914, 121, 206—212. 

Dspsnobnt till 1911 on English and German imports, 
the French now manufacture their own silica ware, a 
factory at Laigneville producing fused quartz which 
allows the whole mercury spectrum down to 2302 Angstrom 
units to pass through a thickness of 3 mm. of the medium, 
a tvans]^noy to ultra-violet rays which permits of its 
application to the sterilisation of liquids in ad^tion to 
inanstrial iUumination and chemical ware. A new 
mercury vapour lamp with (quartz illuminating tube U 
desorib^ in the initial position the mercury fills the 
illuminating tube, but when the current is staiM, a coil 
attraets an armature connected by a rod witii the tube, 
and turns the latter on its axis about 40” whereby in 


Abrasive compounds; Method of producing-—^. T. B. 
Allen, Assignor to The Carborundum Co., Niagara 
Falls, N.y. U.S. Pat. 1,087,706, Feb. 17, 1914, ^ 


A molten magma having substantially the theoretioal 
oomnosition of garnet is i^owed to cool slowly to permit 
of the crystallisation of garnet, and then quickly— for 
example, by crushing in water— in order to prevent dis- 
sociation of the garnet. — H. H. 8. 


Polishing material; Manufacture of from bauxite. 

E. St-asser. Fr. Pat. 463,670, Oct, 13, 1913. 
Bauxite rich in iron is calcined at 1200"— 1400® C., with, 
addition of a reducing agent such ss common salt and 
carbon, which will form a volatile compound of iron, and 
the residual alumina is fused in an electric furnace. 

— H. H. 8. 


Ceramic materials and products; Manufacture of 

T. Moses. Fr. Pat. 463,899, Oct. 27, 1913. 

Fragments of porcelain, faience and glass, free from iron, 
are mixed in the proportions 100 : 36 : 20, poi^ered, and 
treated as in the manufacture of glaced tUes,— H. H. S. 
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Metal artieke; Cleaning qf pret^taiy to ike 

calion of a coating of enamel or Oie like, T. B. Davioion, 
Weetmoubt, Quebec, Canada. Eng. Pat 16,554, 
July 18, 1913. 

Thb metal articles, such as sheet iron or steel, are first 
inmiersed in oonoentrated sulphuric acid to carbonise 
grease, etc., then allowed to stand in water, when the 
carbonised matter settles, and the dilute acid formed 
furthur cleanses the metal. Finally they are washed in 
clean water heated preferably to near the boiling point, 
and dried.— T. St. 


Enamelling shed' iron and (he like ; ProceM for . L. 

Honignmnn, Aachen, Prussia. Eng. Pat. 28,398, Doc. 9, 
1913. Under Int. Conv., April 4, J9I3. 

Metaluc silver is used in the undercoat as a substitute 
for cobalt or nickel oxide, or for a silver compound in 
solution, in onler to make the (‘uamel more fiexiblo and 
adherent. — H. H. 8. 

Enamels ; Manufacture of white . Vorein. Chem. 

Fabr., Landau, Kreidl, Heller und Co. Fr. Pat. 
463,028, Oct. 14, 1913. Under Int. Conv., Oct. 22, 1912. 
Oxides and silieatiis, r.gr., of /.irconium, titanium, aluminium 
and tin, suitable for use as agents for producing opacity, are 
finely ground and treated in t.ho enamel mill with very 
dilute acid or alkali, by absorption of which they become 
capable of combining with water. Formation of sols is 
avoided by addition of crystalloids.— H. H, 8. 


IX. -BUILDING MATERIALS. 


Portland cemcnl ; De'erminatUm of the, finest flour in . 

A. llaucnsohild. Tonind.-Zeit., 1914, 38, 477—478. 
Portland cement w’as divided into fractions of different 
degree; of fineness by first passing it through a sieve with 
49(K) meshes per sq, cm. and then grading the finer 
portion in an air centrifuge, the material being fed through 
a hop|X‘r oii to a distributing plate, on leaving which it 
was subjected to the action of a centrifugal air current, 
produced by a fan rotating at 2180 revs, per min. In 
this way oonsidorablo quantities of the material wore 
treated, the different fractions being eoUected in a series 
of ooncentrio roooptaclos. The finest fraction contained 
the greater part of the sulphates present in the cement. 
The various fractions did not differ much in composition 
except in regard to the loss on ignition, which was greatest 
in the finest fraction, and d(K:rcased progressively with 
the decrease of fineness. The time of setting was acoele-v 
rated, the volume-weight decreased, and the volume- 
constancy increased with increasing fineness. The greatest 
strength was possessed by Portland cement grains the 
dimensions of which were between 0*0363 and 0*0197 mm. 
The finest flour, less than 0*007 mm, in size, rapidly 
absorbed carbon dioxide and water, and was therefore not 
adapted to yield cement of the greatest strength,— 0. R. 


Portland ctmeid ; The iron in . H. Kiihl. Tonind - 

Zeit., 1914, 88, 537—540. 

Ten groups of cements wore projiared, all having the same 
eilioato modulus, or ratio of silica to alumina plus ferric 
oxide, viz., 1 ; 1*90, but with the p3rcentage ratio 
Al|Oj;Fe,0, varying in the different groups from 
10*84 ; 0*63 to 0*19 : 10*85. In each group, the pro- 
portion of lime only was allowed to vary. Thchignest 
firoportion of lime which could bo safely introduo^ was 
considerably higher with the comonte rich in alumina 
than with those rich in ferric oxide, the limiting values 
for the “ hydraulic modulus ” being 1 : 2*3 ana 1 : 2*0 
roepeotively. Within the limits for a true Portland 
cement (silicate modulus, 1 : 1*2 to 1 :4 0), the highest 

£ li-.. formula, 

aO,2Fe|Og. A micro* 
. • containing rallying pro- 

portions of ferric oxide indicated that compounds 


wt beneficially as a flux in bringing about sintering, which 
* 1 . U*® pH^r formation and crystalUsation of 

the clinker minerals. — ^P. Sodn. 

Blast furnace slag in Portland cctnenl ,* Determination of 

. F. Hart. Z. Unters. Nahr, Qenussm., 1914, 

27, 286—290. 

The material is dried at 105'’ 0. and the fine meal of 
Portland cement removed through a sieve with 5000 
meshes per sq. cm. The residue is washed with alcohol 
and etlmr, dried, and {larticles of iron removed by a 
magnet. Twenty grms. am then submitted to systematic 
fractionation by snaking with mixtures of benzene and 
methyUmo iodide of sp. gr. 3*05, 3*00, 2*96, and 2*70 
respectively, so as to obtain five fractions : (1) sp. gr. 
above 3*05 (cement clinker), (2) sp. gr. 3*0—3*05 and (3) 
sp. gr. 2*90—3*0 (mixtures of oemont and slag), (4) sp, gr. 
2*70—2-90 (slag), and (5) sp. gr. below 2*7 (coke, Mb, 
gy[>8um, and slag). Fractionation is* oontinuod until 
portions I and 4, examined microscopically (and, if desired, 
by chemical analysis), are found to be pure, and the 
sulphide sulphur is then detonninod in each, as well as 
ill tile original cement. The ]:x)rcontago of added slag is 

given by the formula, H::=100^ in which a is the 

sulphide content of the cement, b and o that of fractions 
I and 4 resiwctivelv. The metliod is inapplicable if more 
than one kind of slag bo present. — F. Sodn. 

Patents. 

Ovens and kilns ; Bricks or quarries for use in the bottoms 

of . C. T. H. Phillips, Burslem, Staffs. Eng. Pat. 

3613, Fob. 12, 1913. 

The brick or “ quarry ” is formed with ono or more somi- 
ciroular indentations at its longitudinal and transverse 
edges, so that when ono row of bricks on edge is bridged 
over with similar bricks on the flat, passages are formed 
-for the circulation of air. (Roferonoo is directed to Eng. 
Pats. 8561 of 1890, 18,730 of 1892, 24,256 of 1895, 
9948 of 1905, and 8362 of 1911.)— 0. R. 

Befraelory b^ick. H. Wessling, Hays Station, Pa. U.S. 

Pats. 1,088,755 and 1,088,756, March 3, 1914. 

Fink particles of silica are bonded together by finely 
pulverised soapstone in the proportion of 60001b. to 150 lb. 
A smooth suriaro is obtained by dipping the brick in a 
bath of powered silica and water before drying and 
burning. — H. H. S. 

Portland cement; Appltcaiion of the toaste from sugar- 

refineries to the manufacture of an artificial . 8oo. 

Anon, des Etahlissements A. Magnin. Ejint Addition, 
dated Deo. 12, 1912, to Fr. Pat. 460,438/ Got. 4, 1912 
(this J., 1914. 27). 

The coal for firing the kiln passes first through a drying 
tube, and is then raised by an elevator into a hopper 
whence it is fed to a double tub© grinding mill • The 
powdered coal is delivered by an elevator to a screw 
conveyor leading to the kiln, any surplus being returned 
by another screw conveyor to the elevator, — A. T. L. 

• 

Artificial stone ; Porous and its production. J. W, 

Aylsworth, East Orange, and F. L. Dyer, Montclair, 
N.J. U.8. Pat. 1,087,098, Feb. 17, 1914. 

Powdered aluminium and a small quantity of slaked Hmn 
are added to mixtures containing Portland eement, 
whereby hydrogen is evolved on the addition of water, 
with the formation of porous artificial stone. — 0. R. 

Cmenl, concrete and the like m brumette form ; Apparatus 

for applying tensile and compressive tests to . A. K. 

Bambor, London. Eng. Pat. 6015, Mareh 18, 1913. 

The use of two seji^ate machines in carrying out tensile 
and crushing teste is avoided by an apparatus comprising 
a fixed frame carrying an abutment for compression tests, 
and having a cross member provided with a jaw for 
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Hensik teste. A movable frame mounted bo as to slide 
within the fixed frame and carrying a complementary i 
abutment and a com pi mentary jaw, is forced upwards by j 
compressed liquid and exerts a tensile strain on the test | 
briquette held by the jaws and a crushing strain on that j 
between the abutments. — H. H. »S. | 

Alkaline cemenls. J. H. Amies, Philadelphia. U.S. I 
Pats. 1.087,914 and 1,088,646. Feb. 24, 1914. | 

Dry cement powders capable of being 8hip|)ed in bags, ' 
and of securing the set of natural soil when mixed with i 
•uch soil and water, are coinjjosed of : (1) 60 parts of [ 
Portland eemonl, 30 of calcitirn hydroxide, and 10 of soda j 
ash or other water-soluble alkali ; (2) 60 jiarts of Portland' i 
cement, 30 of calcium hydroxide and 20 of plaster of ' 
Paris.— H. H. S. ‘ ; 

Concrete ; if Vorrw of valerproofinq . A. E. Horn, I 

New York. U.S. Pat. 1,088,022, Feb. 24, 1914. | 

Ammonium stoaratis or other ammonium snap unstable in i 
air and free from other alkali, is added to tlie water used ; 
for gauging the concrete. — H. H. S. 

Hefractorif Iwick \for lining rolarjj llln^]: Manufacture, of 1 

from cement, Soe. .1. et. A. Pavin de I^afargo. i 

Fr. Pat. 463,394. Oct. K, 1013. 

To render bricks made from P(»rtlan(l cement clinker mpro ' 
durable small quantities of calcium iliioride and calcium > 
chloride are added The bricks are made by agglomerating ' 
with calcium fluoride, and chloride, powdered Portland ■ 
cement clinker containing SiUj 20—30, AljOa+FcjOg j 
^ — 6, and CaO 66 — 70 per cent. The quantity of fiuoritie i 
should not exceed 1 per cent, of the whole mass. — A. T. L. | 

GemerU or artificial nlone ; Proceuft for colouring | 

Ufith substances havituj a Imsis of kaoli n or other aluminium ' 
silicates and jrrepared hg special methods. A. J. C’auhel. | 
Fr. Pat. 464,057, !Sept.‘27, 1913. ! 

A CHROME green is prepared by mixing finely powdered . 
kaolin with sodium bichromate, making into a paste with , 
a 6 pt‘r cent, solution of eoinmoii salt and a 1 per cent. ^ 
•olution of sodium silicate, drying and calcining in u ; 
reducing atmosphere, (’obalt blue is propartsl similarly | 
iconi kaolin and the double chloride of sodium and cobalt, 
and a red material from kaolin and ferrous sulphatf'. A 
lead chromate colour is made by precipitating with | 
bichromate a boiling mixture of kaolin and lead acetate. ! 
Similar prcalucts may also l>e prepared by treating a 
paste consisting of kaolin and sodium silicate with an 
aqueous solution of the colouring matter, boiling, and ! 
pracipitating with sodium carbonate and alum. For 1 
colouring cement and artificial stone, the materials | 
prepared as dtiscribed are boiled with a solution containing 
caustic soda, 2, and sodium carbonate 6 per cent., decantod 
and filtered. The dry colour is then mixed with eement 
and sand and water. — A. T. L. 

Plaster of Paris ; Kiln for burning . M. F, Clement 

Fr. Pat. 463,242, Dec. 11, 1912. 

The material is supjiortod in the kiln rui a perforated floor 
through which are admitted the heating gases from 
lumaces or producers. Air is delivered to the latt<‘r by a 
blower, and damiiers are arranged so that part of the air 
cam be delivered above the fuel in older to regulate the 
toniperature of the heating gases for the kiln. The air 
ir preheated in a jacket enclosing the furnace or producer. | 
To ensure a uniform temperature in the kiln, a iierforated j 
INurt^on is arranged above the charge so that the gases | 
paaring through the charge are under slight pressure. I 


ArtiJIieial wood ; Manufacture of . McTavish, Ramsay 

and Co., and A. L. Ramsay, Dundee. Eng. Pats. 
7038, March 25, and 12,286, May 27, 1913. 

fiaWBiT8T is mechanically reduced or ground, preferably 
with the aid of heat and with addition of 0-5 per cent, of 
aioftio potash. It may then be subjected, in a closed 
vessel, to alternating vacuum and release, after which 


a pressure of 3 lb. per sq. in. is applied till the mass softens. 
It is next mixed with 5 per cent, of ceUulose acetate and 
with chemicals, e.g., caustio alkali, or rosin sixe, or soda 
and alum, with or without jute or hemp waste previously 
steeped in hut caustic. The mass is finally oompactecL 
by alteniate drying and pressing. The proportions of 
the ingredients may be : sawdust 70, jute waste 20, 
cellulose acetate 6, chemicals 6, per cent. — H. H. S. 

IVood and other porous bodies ; Apimratusfor the impregna- 

tion of . F. Moll. Fr. Pat. 463,630, Oct. 14, 1913. 

Under Int. Conv., Oct. 16, 1912. 

The vessels in which wood, etc., is treated under pressure 
uith a solution of mercuric chloride, cop|X)r sulphate, or 
acid zinc fluorkle arc made of materials not attacked bv 
tho solution, such as cement, concrete, masonry or wood. 
The wood, etc., is carried on a wooden trolley running on 
hardwood balls or rollers. The pipe connections between 
the impregnating vessel and the roservoir containing the 
impregnating solution are of earthenware casi'd in iron, 
or of iifui lined with ebonite. — A. T. L. 

Wood and other vegetable substances : Preservation of . 

.1. Oerlache. ' Fr. Pat. 464.117, Oct. 25. 1913. 
Wood, ete. is treated with an ammoniaeal solution of 
chromit<‘, arsenite, untimonite or antimoniate of copper, 
zinc, cadmium, cobalt or nickel. These salts are insoluble 
in water and do not. wash out of tho wood. Caustic soda 
or other alkali is addtd to the solution in order to prevent 
the liberation of chromic or other oxidising acid in the 
wood. The ammoniaeal solution may be made with 
salts such as co]q>er aiil]>hate or zinc ehluride, with the 
addition of chromic or other similar acid and a strong 
alkali.— A. T. L. 

*^7a6s', bhu'ks^ bricks^ plates, boards, and the like from blast 

furnace slug; Manufacture of light . Manufacture. 

i\f porous slag. Production of jwrous slag for use as an 
aggregate. C. H. Schol. Ailcudorf, Oermanv. Eng. 
Pats. 28,642, Dee. 12, 1912, and 838 and 839 of 1914, 
dates of appl., Dec. 12, 1912. 

See Addition of April 12, 1913. t(^ Kr. Pat. 437, .695 of 
1911 : thh J., 1913, 1012.— T. K. P. 

ConenPf cemenf, and the like; Manufacture of products 

of . H. S. Owen, Salt Lake Citv. U.S. Pat. 

1,087.974, Feb. 24, 1914. 

See Eng. Pat. 8085 of 1911 ; this ,1.. 1911, 12.35.— T. F. B, 

Impregnating porous subslances \u*ood, ric.] ; Apparatus 

for . W. d. Frame and H. L. Uallowav. Kr. Pat. 

463,6.60, Oct. 15, 1913. Under Int. Conv., Nov. 1, 1912. 
See Eng. Pat. 25,029 of 1912 ; this J., 1914, 315.— T. F. B. 


X.-lUrrAU; HETAU.URGY, tNCUIDOK! 
EUCTRO-METAUURGY. 

Hussian jAatimm production in 1913. Board of Trade J., 
Alarch 19, 1914. [T.R.] 

H.M. Commercial AttachA for Russia reports that the 
yield of platinum in the Urals continueu to decrease 
in 1913 in spite of the very high prices prevailing. Accord- 
ing to the “ Torgovo-Promyshlennaya Gazeta ” (St. 
Petersburg) of Feb. 24, the production in 1913 was 
299 pouds 18 funis, as compared with 337 pouds 9 funts 
in the previous year (40 funts—l ])Oud^626'64 oz. Troy.) 

[ran ; On the structural changes of during annealing, 

D. Ewen. Int. Zeits. Mutaltog., 1914, 6, 1—17, 

Thin stripe of poliehed Swedish wrought iron of great 
purity were heated at various temperatures in tKteno and 
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the surface network (*‘ beat-relief '*) produced, examined. 
In a strip in which the temnerature rose from 620** C. at 
one end to 880*’ C. at the otner, a simile and oontinuous 
heat relief orer the whole surface was obtained, indicating 
that the transformation at the A2 point involves no 
change of crystalline form. A strip in which the tem- 
perature ranged from 800“ C. to 970“ C. showed a struc- 
tural change ^int oorresponding to the A3 inversion. 
The portion which had been hea^ above the A3 point 
showed the heat relief corresponding to the original 
a- and jS-iron, the 7-iron structure, and the final d- and 
It iron structure produced on cooling. Strips which were 
heated by an electric current showed oonsiderable pitting. 
The development of the o-iron structure at temperatures 
below 700“ C. was probably due to selective volatilisation 
from the crystal boundaries, and 7-iron, and the final 
/9- (and a-) iron heat reliefs produced on cooling, to differ- 
ences in dilatation of the allotropic modifications. — T. St. 

Carbon Meet : Thmuul (jtjHtmwn and rate of solution of . 

J, Driesen. Ferrum, 1914, 11, 129~138, 101—189. 
Stkel containing C 0 05— 3*9 per cent, and very small 
amounts of impurities, was tested over a temperature 
interval of 20“ — 1000“ ( %, the heating and cooling ourvos 
being determined for both annealed and ohilled bars. 
At 180“ C., anneale<l carbon steel showed irregularities of 
oxj>an8ion which indicate a tratisformation of the cenientite. 
Ferrite and /t-cementito (stable above 180“ C.) hod prac- 
tically tbe same coe-fllicient of ex]Nin8ion ; that of a- 
cementito (below 180“ {\) was smaller. With more than 
0-85 per cent. t*. the coefficient of expansion showed a 
well-delim'd maximum at 1-7 i»er cent. A maximum of 
contraction in the transition interval was tffiserved for a 
carbon content of 0*33 jier cent. Chilled steel even when 
v('ry poor in carbon, contracted at 275“ — ^340“ C. ; the 
irregular expansion occuiring at 100“ — 160“ C. was 
observed for a minimum content of 0*0 per cent. C*. (Chilled 
steel showed permanent contraction on tempering ; 0*9 per 
cent. C. caused a maximum contraction. The rate of 
solution of chilled carbon steel in N/10 sulphuric acid 
was greatest after tempering at 350® — 420“ and lowest 
at 1()0“ — 200® 0. Those ranges of tomt)eraturo were the 
same^ as thost^ of irregular expansion, and the curve 
showing the influence of carbon on the rate of solution of 
tcmjiertMl steel, disclosed an irregularity at 0*9 per cent. 
C.— W. R. S. 

Cyanide solutions ; EUdrolysis of . E. F. Kern 

Trans. Amer. Eiectrocheni. fcJoc., 1913, 24, 241 — 270. 
Electrolysis of cyanides with direct current and in- 
soluble anodes, was accomi>anied hy consumption of 
cyanide due to oxidation. Anodes of iron, nickel, or load 
w'ere dissolved, and immediaUly precipitated — the lead as 
hydroxide, the other metals as mixtures of hydroxide 
and cyanogen compounds, the consumption of cyanide 
being greater the lower the current density, since at high 
current density oxygen w’a« evolved and less metal dis- 
solved. The oonsnmption was least with the lead anodes. 
Peroxidised lead and passive iron anodes were more 
permanent than thos<*> of the pure metals, and were not 
corroded so long as they were not expo^ to Uie air. 
The passive iron was superior to the poroxidisod lead. 
Electrolysis of cyanide solutionB used for leaching a re- 
fractory gold and silver ore containing sulphides, £d not 
reduce oyanide consumption, nor give a greater extraction. 
Low current density at both the anode and the cathode 
seemed to produce some “ active ” solvent but not enough 
to bompensate for loss in electrolysis. The lower the 
current density at the anode and the higher at the cathode, 
the greater was the relative cyanide consumption. When 
sdurions containing thiocyanate or ienrooyanide were 
eleotrolyBed, the loss of oyanide was greatly diminished, 
whilst increasing alkalinity reduced the loss of cyanide by 
increasing the oonduotivitv. Peroxidked lead oim passive 
iron ano^ were corroded in the presence of thiocyanate 
at current densities above 32 amp. per sq. m. The 
regeneration of ojramdes containing thiocyanate and 
ferrocyanide did not occur in electrolysis with direct 
current.— W, H. P. 


AlMi cyanides ; JUleclroiysis of ayutous soUiixons of MmA 
G. H. Clevenger and M. L. Hall. Trans. 


, •mi m* JU. Jiau. xians. ■awmW- 

Mectrochem. 8oc., 1013, 84 , 271—296. (See preoedim 
abstract.) ' r 

Most of the decomposition during eleotrolysu of a oyanide 
was found to be due to oxygen liberated at the 'anode 
through decomposition of water. The principal final 
ruction in alkaline oyanide solutions (usually containing 
lime) was the formation of carbpnate. In teohnioal 
electrolytic regeneration, more oyanide might be de- 
oomj^jd than regenerated by precipitation of the metal 
in solution, end in the treatment of refractory o’*!* ihe 
electrolysis might eotuelly interfere with oxtraotion, by 
forming a coating of oaldum carbonate on the ore psTtidea. 
The Liebig method of titration in estimation of eyanidea, 
gave low results for electrolyseil solutions, and fresh and 
eleotrolysed cyanide solution underwent different ohaagM 
on standing. In fresh solution the changes wore dao ta 
exposure to air. In the electrolysed sdlution the ohaiUM 
wwe due to further reactions between the dissolved 
substances, which varied iHth the extent and nature 
(KOH or Ca(OH)j) of the original alkalinity.— W. H. P, 


Gold ; Resistivity of put e 
20“ C. to 1600“ C. E. F. Northrup.' .1 
1914, 177, 287— L>92. 


in the icmmrature ranyt 
PVanklin Inst, 


Thb same method was employed as for oopper (see tins 
J., 1914, 141 and 264). The values obtained were: 
20 C„ 2-317 ; 300“, 4-72; 500®, 6*62; 800“, 9-94; 1000®, 
; 12-64 - 1063“, (solid). 13*.50; 1063® (molten), 80-82; 

1100®, 31-34; 1200“, 32*76; 1.300^, 34*17; 1400®, 35.58; 

I and 16(X)“ t!., 37*00 microhms per cm.*. The curves show 
that the resistivity changes in a linear manner witii 
; temperature, both in the liquid and solid oonditione. 

; — W. H. P. 

I Gold and arsenic; Alloys of . A. P. Schleicher. 

1 Int. Zeits. MetaUog., 1914, 6, 18—22. 

I Alloys of gold and arsenic containing As up to 25*47 dm 
! cent, (atomic) were prepared. They were all struotuxally 
I ebnilar, consisting only of gold crystals and euteotio. 

I ( ooling curves gave an eutectic arrest at about 665® CL, 

I and the solidifring temperatures fell on a regular ourva 
I running from l004® C. for pure gold towards an euteotio 
I point at 46 — 47 per cent, (atomic) As. Arsenic always 
1 began suddenly to sublime w'hen the euteotio temperature 
was reached.— T. St, 

' Electric zinc furnace. P. B. Peterson. Trans. Amer. 
i Electrochem. Soc., 1913, 24, 215—239. 

The evolution is described of an electric furnace (see fig.) 
capable of yielding a suiter containing 99*3 to 99-8 per 
' cent. Zn, The main difficulty appears tobeoondensatToa 
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and excessive formation of blue powder.” The solufikm 
of this involves the maintenance of a suffioient oondansiiif 
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.Area at the right temperature (about 860® C.) near the 
Bouroe of yolatiliBation. In workine the charge must be ^e- 
fuUy mixed. A matte must be made of uniform composition 
and in sufficient quantity to effect a good saving of gold, 
silver, and copper. The nature and proportion of the 
reducing carbon are all important. Physically the charge 
must be fairly but not too finely divided, and perfectly 
dry, which involves the use of a preheating furnace for 
the whole charge. The matte is reflated by adjusting 
the percentage of sulphur in the calcined ore, about 6-~7 
per cent, being the best proportion. The paper contains 
suggestions for the treatment of blue Mwdor, and for the 
improvement of condensation, together with details of 
the costs for the furnace worked out on a one ton unit. 


lirase ; JteaifiUvity of solid aud molten . E. F. North- 

rop. Met. and Chem. Eng., 1914, 12. 161 — 102. 


The resistivity of brass containing Ciu 03, Zn 34 0, and 
Pb 2-4 per cent, was measured from the temperature of 
melting down to the ordinary temporatnio and again up 
to 1104“ C. Vaporisation of zinc w'aa inappreciable under 
1090° C. The resistivity of the rod-brass was found to 
bo 7*101 microhms per cm'*, at 20°, and 7*.660 at 50° C. ; 
after cooling from the molten state it was 6*957 microhms 
at 20° The brass was molten at 972° ( 1 ., and the 


ratio of resistivity just after fusion, to that just before 
fusion, was 2*37 -|- . When molten the resistivity decreased 
with increase in temperature, being 41*20 microhms per 
cm.3 at 1000°, and 40*11 at 1084° t). At about l(MJ0°O. 
the decrease became less rapid, indicating loss of zinc by 
vaporisation. Detorminations of resistivity might be 
employed with advantage to detect alterations in com- 
((Oflition, and generally, in studying the properties, of alloys. 


Corrosion ; Microchemisiry of . \Cup'/}€r‘Zinc alloys.] 

8. Whyte and C. H. Deseh. Inst, of Metals, Jnl., 1913, 
10, 302 ; and March, 1914 [advance proof]. 

The alloys were Bubjected to electrolytic corrosion over 
a dehnito area in a 6 per cent, solution of sodium chloride. 
Throe /3- (Zn 47 per cent.) and four a-brasses (Zn 30 per 
cent.) wore examined, two of the former containing 8n 1 
and Fe 1 per cent., and three of the latter 8n 1, Pb 1, and 
Pb 2 per o5nt. respectively. /^-Brass was corroded more 
after quenching from above the transformation point 
(470° C.) than when slowly cooled : iron accelerated 
corrosion, and tin retarded it, chiefly owing to the forma- 
tion of a tough adherent coating of basic salts, a- Brasses 
were corroflw less than the d-alloys ; tin accelerated 
corrosion at first, but retarded it subsequently. Corrosion 
was not retarded by 1 per cent. Pb, but the alloy with 
2 per cent. Pb was less eorruded than any of the others, 
a very firmly adherent layer being form^. The micro- 
struoturo of a brass condenser tube corroded during 
service was reproduced by electrolytic corrosion in the 
laboratory. Corrosion of Cu-Zn alloys is preceded by 
dezincifioation, the residual spongy copper being con- 
verted into oxide as fast as it is formed when corrosion 
is slow and an abundant supply of oxygon is present, 
whilst otherwise a metallic layer free from zinc is left. 

—A. 8. 

Copper ore in Scotland. 3’imeB, March 30, 1914. [T.R.J 


1 


A PROMISING copper mini' has Imen oj)ened up on the 
estate of Otter, in Argyllshire, as the result of the chance 
discovery some years ago of a piece of ore ; no copper is 
shown on the geological map of Scotland for that district. 
Throe rich lodes have boon ojwned at Invoryne, Tighanraed, 
and Kilfinan. The oiwrations have so far been mainly 
devoted to the last named, which is by far the richest. 
Work has now been going on for about 14 months, and 
260 tons of selected ore, giving an average yield of 16 tier 
cent., have already been sent to the smelters, in addition 
to which 70 tons of “ dump ” have averaged 34 per cent. 
The average 3 deld of the ore taken from the lode is expected 
to be 8 to 10 per cent. 

When operotionB wore commenced at Kilfinaa the 
prospectors found a vertical vein of copper carbonate 


about 2 in. thick, which when followed for about 40 ft. 
expanded into a solid mass of grey sulphide 1 ft. or 2 ft. 
thfek. There is an ample water supply and good timber 
in the neighbourhood, while the property is close to tidal 
waters. 

Alloi/s of copper, nickel and aluminium. L. Guillet. 

Comptes rend., 1014, 158, 704 — 706. 

The result of adding aluminium to Cu-Ni-alloys is illus- 
tratiKl in tables summarising the mechanical properties 
of three series of such alloys containing, respectively, 
Cu 60, 83 and 90 per cent, with gradually increasing 
percentages of aluminium up to 10. Traces of iron were 
also present. With progressive addition of aluminium, 
hardness and tenacity rapidly attained a maximum and 
then doclineil, although not concurrently. 15 per cent. 
A1 rendered the alloyi? very brittle. — J. H. 

Leml ; Solid, thick dejwsit/i of from lead acetate solu- 

tions. F. 0. Mathers. Trans. Amer. Electrochem. 
Soc., 1913, 24, 315—329. (See also this J., 1913, 429.) 
The best addition agent for prcalueiug good deposits from 
lead acetate solution, appears to be peptone in the presence 
ammonium or sodium perchlorate and acetic acid. 
The amount of ]>eptone must not be too small oraftinge 
of crystals will be obtained, whilst if too large, the deposits 
will be rough and brittle. The best current density is 
about 0*4 — 0*8 amp. per sij. ern. and the best concen- 
tration of loail acetate 6 — 10 |)er cent. The only 
salt capable (d replacing tlie |>erchlorate is sodium 
naphthalenesulphouate (2 jkt cent.) ; this gives a heavy 
pri'cipitate insoluble in acetic acid, and the bath, after 
filtration, yields excellent deposits of lead. Potassium 
perchlorate is too insoluble to be convenient, and sodium 
chloride always delet rious. Although glue, and the 
extract from feathers with glacial acetic acid, give fairly 
satisfactory deposits, no other addition agent has been 
founu to replace peptone. — W. H. P. 

Chromium, tungsten, molybdenum and vanadium ores; 

Electric smelting of . K. M. Keeney. Trans. Amer. 

Electrochem. 8oc., 1913, 24, 167--189‘. 

Refekeing to the more rarely mined minerals of the 
western States of America the author j)oint8 out that 
forrochrome can be manufactured directly from chromite 
in the electric furnace. The carbon content cannot be 
kept low by regulating the amount chargini without 
excessive loss of chromium in tin* slag, but can he reduced 
by decarburising with an oxide slag after tapping off the 
slag jprom the reduction. Silicon and phosphorus cannot 
bo kept low under the strong reducing conditions, but 
sulphur is easily slagged. Lime shoidd not be used ns it 
does not assist in removing the phosphorus. The power 
consumption should not be more than 3*7 kilowatt-hours 
per lb. of ferrochromo tap|XKl, and the electrode con* 
sumption not more than 50 — 100 lb. per 2000 Ib. of 
metal produced. Ferrotungsten can readily bo obtaiiu'd 
from fcrbciite (FeWOi) ; w ith the use of a decarburising 
slag the carbon can be kept below 2 per cent. Manganesi*, 
silicon, phosphonis, and suljihur do not enter the alloy 
in large quantities and the loss of tungsten in the slag 
need not be* excessive. The power consumption need not 
be more than about 3*6 kilowatt-hours per lb. of metal 
tapped. Molybdenite >vill yield ferromolvbdenum low' 
in carbon, and sulphur can be readily slagged in the 
presence of excess of lime. N'anadium alloys can also be 
obtained in similar waj'S from the oxide or from patronite, 
a Peruvian sulphide on\ — W. H. P. 

Stronliutn : Preparation of metallic . B. Neumann 

and E. Bergvo. Z. Elektrochem., 1914, 80, 187 — 188. 

Metaixtc strontium in the form of rods can be prepared 
by the electrolytic method at a sufficiently low tempera- 
ture. A mixture of 84*1 per cent, of strontium chloride 
and 15*9 of potassium chloride is a suitable clcetrolytc, 
and the metal can readily be obtained with current yioMe 
up to 80 per oent., if the temperature is not allowed to 
rise much above the ra. pt. of the bath (628° C.) — W. H P, 
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UdaUi Tki Aardn^f of . J. H. Andrew. Int. 

Zeits. MeUllog., 1914, 6, 30--34. 

Tkk hardneae of iron-oarbon alloys is discussed. Hard- 
ness of a quenched steel is considered dependent upon the 
transformation of the true austenitic solution into 
martensite, which constituent may be regarded as being 
composed of finely divided comentite embedded in a 
matrix of rartially undeodmposed solid solution along 
with a small amount of a -iron, the extreme hardness of 
martensite being duo to the exceedingly hard carbide 
molecules embedded in a relatively hard matrix, — T. St. 


by a crust consisting of impurities of the eleu,^ 
together with the alkali metal. The thickness mtm- 
jwteotive coating on the cathodes may be regulated by 
allowing the temperature of the electrmyte to rise, so as 
to break up the surface of the coating to a suitable extent. 
The amxle, of iron or steel, is of large surface oonfonning 
to the sha}>e of the olectrolytio vessel, and the electrolyte 
M charged into the central part of the anode where the 
liquid is hottest. The sodium is removed from a collector 
near the walls of the vessel, without removing either 
cover, cathodes or anode, — B. N. 


Lime and magnesia ; Ddermination of in ores and 

flags, L. Blum. Stahl u. Bisen, 1914, 84, 487—491. 

In the determination of lime and magnesia in ores and 
ela]|8 a single precipitation with ammonia for tho removal 
of iron, alumina, manganese, and phosphoric acid gives 
low results through co- precipitation of lime and magnesia. 
Double precipitation givop a precipitate free from alkaline 
earths,^ but the results are low because of tho solubility 
of calcium oxalate and magnaaium ammonium phosjjhato 
in strong ammonium chloride solutions. The basic 
acetate separation is recommended as being both rapid 
and exact ; manganese is removed together with iron, 
etc., by addition of bromine water previous to boiling. 
Magnesia may be precipitated either hot or cola ; 
sodium phosphate is yireferable to sodium ammonium 
phosphate, as tho precipitate produced tho latter 
consists of minute crystals difiicult to filter. — W. H. S. 

Lelermination of titanium as phosphatr. Jamieson and 
Wrenshall. Hce XXIll. 


Magnetic separators, F. Krupp A.-G. Grusonwerk 
Magdoburg-Buckau, Germany. Eng. Pat. 14,428, June 
21, 1913. Under Int. Conv., July 19, 1912. 

Thk matorial travels across the magnetic field in the same 
direction, «‘latlvoJy to tho co-oporsting magnet pole, 
as the surface to which the magnotisablo particles are 
attracted. The magnetic field is divfdcd into partial 
fields, of different strengths, ^and the gap and width in 
an}' one of those is adjustable mdojwndenHy of the others, 
by dividing the magnet pole or poles of tho separator into 
lamella*, which are individually adjustable and situated 
»arallol to the direction of travel of tho material, or by 
orming ono or each magnot polo of tho separator of 
interchangeable polo pieces, arranged side by side parallel 
to the feed of tno material. Or, the subdivision of the 
fields may he effected by stepping the rotatable cylindrical 
Armature to which the magnetio material is attracted, 
this formation being adopted in conjunction or not with 
a stepped formation of one or each of the magnet polos 
with which tho armature eo -operates. — B. N. 


P.VTRXTS. 

Sulphur from pyritic ores ; Process for the recover if of 

W. A. Hall, Hew York. Eng. Pat. 26,370, Nov. 16, 
1912. 

A RBDuciNo gas, such as water- or producer-gas, is intro- 
duced into the upi>er level of a water-jaoketed, pyrites- 
amolting funiacc, whereby oxidation of sulphur vapour is 
prevent^, and sulphur dioxide is roduced to sulphur. 
The products of the reaction, carrying sulphur in sus- 
pension, are passed through separating devices, such as 
gas-washers of the Thieson type (see also following 
abstract). — 0, R. 

Sulphur; Process for the collection and separation of 

finely divided . W. A. Hall, Now York. 

Eng. Pat. 26,594, Nov. 19, 1912, 

SiuLPHUR vapours and gases, containing hydrogen sulphide 
and sulphur dioxide (see preceding abstract), are agitated 
with a oonsiderabto volume of water. This may bo 
effected by drawing water and tho gases in question into 
tho body of a centrifugal pump, or by means of an 
arrangenient of vaouuni pans containing water, 
through which the fumes from the furnace are caused to 
|>cnotrate.— 0. R. 

Alkali or alkaline earth mefnls ; Method of producing . 

J. E. Bucher, IVovidence, R.L, U.S.A. Ena. Pat 
139, Jan. 2, 1913. * 

See Fr. Pat. 463,086 of 1913 ; this J., 1913. 756. In place 
of the cyanides, other cyanogen compounds of allmli or 
a.lkaline'earth metals may bo used, such as ferrocyanides 
or ferrioyamdes. — T. F. B. 

Sodium and other alkali metals ; Elecircdylic process and 

^paratus for the manufacture of . E. Margiict. 

Eng. Pat. 11,278, May 14, 1913. Under Int. Conv., 
April 9, 1913. 

CoHMBRCiAL oaustio soda is employed, and the external 
walls of the electrolytic vessel are surrounded by a cold 
air ohambor or coils for ciroulating water, with or without 
a bad boat oonduoting material between tho cooling 
devioe and the walls of tho vessel. The cathodes, of any 
auitablo metal, are placed near the walla iti the coolest 
part of the fused doctrolyte, and ore constantly covered 


Copper from ores ; Electrolytic process for extracting — — . 

N. V. Hybinotto. Eng. Pat. 22,746, Oct. 8, 1913. 
The ore, containing the copper partljr as oxide and partly 
as sulpjMde, is leached with an acid sulphate solution 
containing a largo qiuantity of iron, of whioh only a small 
portion is in the feme state. The resulting solution is elec- 
trolysed in cells without diaphragms, the operation being 
interrupted before sufficient iron is oxidisi^ to intorfere 
with the plating, and the solution returned to tho leaching 
tank, where tno forrio salts are again reduced. After 
continuous loaohing and electrolysis, the copper loft in the 
ore is removed by the use of a portion of the same solution 
containing a larger quantity of lerrio sulphate, the oxidation 
of the latter being effected by the use of an electrolytic 
cell with diaphragm. — B. N. 

Co'^r ; Hydromei idurgy of . E. R. Weidlein, 

nttsburgh, Pa., Assignor to Metals Resooroh Co., New 
York. U.S. Pat. 1,089,096, March 3, 1914. 

Orbs, roasted matte, or other copper-bearing materials are 
leaohed so as to obtain a solution containing not more than 
1 per cent, of free sulphurio acid and not more than 3 per 
oent. (preferably about 1*5 per cent.) Cu. Tho solution 
is neutralised, and the copper precipitated almost puantita- 
tively by heatiuff with sulphur dioxide unde'* pressure. 
After separating tno precipitated ooppor, the residua liquor 
is used to extract a furtW quantity of copper from the 
ore, etc., and tho sequence of operations reputed until the 
or^ is exhausted, the lost extracting liquor being washed 
out by a further quantity of residual leach liquor.*— A. 8. 

Metallurgical and other furnaces. A. Williams, Bfvmbo, 
Wales. Eng. Pat. 26,218, Nov. 15, 1013. 

To render tho port end of a fixed or tilting fumaoe more 
easily aooessible for cleaning or repairs, it is mounted upon 
a frame whioh in tom is mounted on a sub-frame. The 
main frame can be rotated about a vertical axis or an axii 
inolined to tho vortical, and the sub-fHme oan be moved 
longitudinally away from the fumaoe. — ^A. 8. 

Furnaces; Ore roasting . E. Braoq, Lens, Franoe. 

Eng. Pat. 26,736, Nov. 20, 1913. Under Int. Conv., 
Nov. 21, 1912. 

In a roasting fumaoe with a helical hearth, tho Indoks 
composing the hearth are tapered in horisontal and vertical 
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and arc provided at the edges with means 
IwTPPjig to each other. They are dispose in the health 
with ‘‘ oonoentrioally stagger^ joints.” — T. Bt. 

Converter. J. V. Bretaud, Highland Park, Mich. U.S. 

Pat. 1,088,401, Feb. 24, 1914. 

The convertor consists of an upper and a lower section, 
with a thin layer of refractory material between the 
adjacent ends, which are hold in engagement with the 
refractory material in an annular pivoted supporting 
ring. An air-box eonstnicted in two parts meeting 
in a vortical plane, has one mrt fixed to the pivoted 
supporting ring, and the otner fixed to the lowQf 
section of the converter, and means are provided for 
forcing the two parts into contact so as to form an air-tight 
joint.— A. S. 


Metallurgical furnacea ; EUcirkal heating device for . 

U. Wedge, Ardmore, Pa. U.S. Pat. 1,088,490, Feb. 24, 
1914. 

The furnace comprises a series «)f superposed working 
chambers and a central rotating shaft, with an electrical 
resistance body mounted thereon. Electrical resistance 
bodies are also suspended by loops emlieddtd in the roofs 
of the chambers, so as to radiate heat downwanis upon 
the material on the liearths of the chambt^rs, Avhilst ,the 
material itself is agitated by labhles carried by the shaft. 

— B. N. 


Mineral and meraUic suheianecit which ate to he united Inj 

pressure ; Process of prelimimrihf treating A. 

R 'nay, Berlin, Assignor to (leneral Briquetting Co., 
New York. U.S. Pat. 1,087.183, Feb. 17, 1914. 

Immediately before the loose paitioles are compressed, 
and before they are introduced inU» the briquetting 
press, they arc treated with sUmm containing a hydro- 
carbon, so that the particles still contain steam, when the 
press is closed. — T. 8t. 


Tin ; Method of recovering . W. Hoskins, Chicago. 

III. U.S. Pat. 1,088,422, Feb. 24, 1914. 

A BED of carbon is kept incandescent by introducing air 
at different levels and in progressively decreasing quanti- 
ties in the downward direction, and the mixture of tin, or 
tin alloys, and their oxides is fed on to the top of the bed. 
whereby the oxides ore reduced and the metal melted. 
The molten metal percolates downwards through zones 
of progressively lower temperature, and is discharged 
at the base of the bed of carbon.— A. S. 


Centrifugal filtering or dewatering machine for orc-pulj*. 

.1. C. King, Assignor to A, Wilkins, La Junta, Colo. 

U.S. Pat. 1,088,823, March 3, 1914 

Filtering screens are mounted on the outer edge of a 
rotary table and are normally stationary with respect thor<*- 
to. The ore pulp is fed on to the serwns and at intervals 
these arc lifted bJxlily in a plane parallel to the axis of Hie 
table and at the same time turned to a position at ri^t 
angles thereto, whereby slime deposited on the screens is 
discharged by centrifugal force. — A. B. 


! Ores; Process and appartUus for reducing . A- 

Nieworth. Fr. Pat. 4113,280, 8^. 27, 1913. Under 
Int. Conv., Aug. “21, 1913. 

' See U.S. Pat. 1,081,287 of 1913; this J., 1914, 87. A 
I current of air is pumped through one of the auxiliary shafto- 
! into the central shaft, where a reducing gas is formed to* 

• reduce the ore. The gas then passes into the second 
! auxiliary shaft, where it is regenerated by the carbon. By 

i reversing the pump, the gas is again brought to the oro- 
I charge in the central shaft, and the jn’ooess is continued 
! to the desired extent. — T. F. B. 

' Tungsten and mohjhdcnutn powder ; Manufacture of 

I hcatnj 'crystalline . H. Jjoiser. Gcr. Pat. 270,194,. 

, Dec. 22,' 1911. 

, A TUNGSTEN or m tlybdonum compound, e.gr., tungsticr 
I acid (hydrate), is treated with ammonia solution, whereby 
i a relatively dense product, r.g.. (NH 4 ) 3 Wa()ijj, is obtained. 

This is heattKl first to a tempcTuture at which liberation 
' of the ammonia and slight reduction take place, and then at 
1100'’ — 1200'' C. in presence of hydrogen, whereby trans- 
‘ formation of t-he r<‘cliietKl amorjihous metal into a coarse, 
crystalline powder is effected. — A. S. 

■ Zinc blende and oth< r snlphile ores; Mechanical furnaci' 
for roasting ■' and for ti eating chemical compounds 
with compressed air or other gases. R. Kessler, (Jcr. 
Pat. 270,273, Feb. 14, l‘»13. 

A CRUCIBLE furnace in which, during the blowing, the 
ore is agitated by a rotating screw, wluch is alternately 
raised and lowor<*d. — A. JS. 

1 Steel; Priwcss for the manujaelure of and apparatus^ 

I therefor, Roinbacher lluttenwerkc, and J. I. Broun, 
Rombacb, (jlennany. Eng. l*at. 29,051, Oct. 17^ 
1912. 

; Bee Fr. Pat. 455,399 of 1912 ; ibi^' J., 1913, 947. ■ T. F. B. 

Steel; Making or refining . E. Humbert, Harlodiic,. 

France. Eng. Pat. iK.lhi, Aug. 8, 1913. 

• Bee Fr. Pat. 401,459 of 1913 ; this J., 1914, 204.— T. F. B.. 

Metallurgical and chunkal j/roccss [dccarhurising iron,^ 
etc.]. J. E. BuchcT, (’oventrv. R.I., Assignor to Nitrogeib 
Products Uo. I'.S. Pat. 1,087,900, Feb. 17, 1914. 

. SekFi'. Pat. 459,853 of 1913 ; this J., 1913, 1169.— T. F. B. 

( Iron and steel ; Process and higlopressure furnace for the 

direct production of . C. Utto, Dresden, Germany.. 

U.B. Pat. 1,089,951, March 10, UH4. 

See Fr. Pat. 435,8,54 of 1911 ; this J., 1912, 393.— T. F. B.. 

, Zinc ores ; Plant for the rcrovfry of zinc from . A.. 

Roitzheim, Onisbeng-Kuhrort, Gerncany. Eng. Pat, 
0771, March 19, 1913. Under Int. Uonv., April 10, 1912. 

j See Fr. Pat. 455,726 of 1913 ; this J , 1913, 949.— T. F. B.. 

j Zinc lead ores ; Treatment of refractory — — . P. C. 

I Isherwood, Bushey Heath. U.B. Pat. 1,089,412„ 
I March 10, 1914. 

j See Eng. Pat. 22,855 of 1912; this J.. 1913, 1073.— T. F. B. 


Sinkring ores; Apparatus for . A. F. Plock, Pitts- 

burgh, Pa., Assignor to Pittsburgh Metallurgioai O)., 
Jnc., Wilmington; Del. U.S. Pat. 1,089,163, March 3, 
1914. 

The apmratus oomnrises a .scries of caiB for holding the 
ore, eaon with a false bottom in the form of a grating ; 
the chamber below the grating has a restricted opening 
oommunioating with an exhaust pipe leading to a suction 
fan. The oars are supported on a track beneath an igniting 
hood, and lateral ^nsfer tracks are provided \^reby 
eaeb oar may be independently removed from the series. 


! Zinc ; Process for separating from crude maitruilse 

containing zinc by blowing. F. 0. W. Timm, Fr. Pat.. 

I 463,330, Oct. 7, 1913. Under Int. Conv., Oct, 8, 1912. 

! See Ger. Pat. 268,427 of 1912 ; this J„ 1914, 143.— T. F. B.. 

Ores : Process of dressing by means of gas. K. 

Takeda, Tokyo. Eng. Pat. 7272, March 27, 1913. 

See Fr. Pat. 465,430 of 1913 ; this J., 1913, 949.— T. F. B., 

Ore-dressing apparatus. H. Velten, Milan, Italy. U.S. 
I Pat. 1,089,606, Maroh 10, 1914. 

! See Eng. Pftt. 602 of 1913 ; this J., 1013, 640.-^T« F. B. 
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Cmpola fitmacet ; Method of and meatu for preventing tJa 

nrmaHon of earb^ momxide in . E. Sohiirmann, 

Bretden, OWmany. Eng. Pat. 11,073, May 10, 1913. 
Sei Ft. Pat. 458,242 of 1913 ; this J., 1913, 107*.— T. F. B. 


Metal furnace, I. Hall, Birmingham. Eng. Pat. 11,843, , 
May 21, 1913. | 

See Ft. Pat. 462,568 of 1913 ; this J., 1914, 320.— T. F. B. 

MdtinO’pot furnaas. V. Couple, Paris. Eng. Pat ; 
14,726, June £5, 1913. Unaw Int. Conv., June 26» i 
1912. I 

S«K Ft. Pat. 466,803 of 1912 ; this J., 1913, 1074.— T. F. B. : 


Metals \copper'] ; Process for the electrolytic deposition of I 

from solutions containing same. N. V. Hybinctte, 1 

Christiania. Eng. Pat. 22,7^, Oct. 8, 1913. | 

SeeU.S Pat. 1, 084, 150of 1014; thisJ., 1914,205.— T. F. B. i 

Metals [eonper] ; Process for the cleclrodeposition of i 

frotn solutions. N. V. Hybinctte. Fr. Pat. 463,690, ' 
Oct. 14, 1913. Under Jnt. Conv., Nov. 4, 1912. | 

See U.S.Pat.l, 084,150 of 1914 ; this J.,1914, 206.-T. F. B. i 

Copper ; Klcdrolytir pnx'css for extracting from ores. ! 

N. V. Hybinctte. Fi. Put. 40.3,598, Oct. 14, 1013. I 
Under Int. Conv., No^. 1, 1012. j 

Skr Eng. Pat. 22,745 of 1913; preceding. — T, F. B. j 

Metal: Extraction of H. Paix*, Okor in Harz, { 

Gemany. Eng. Pal. 24,847, Oct. 31, 1913. I 

See Addition of Sept, 2.3, 1913, to Fr. Pat. 449,480 of 1 

1912; this J„ 1914, 321.- T. F. B. | 


Ores; Apparatus for roa'^tiiig and sintering . .T. E. i 

Oroenawalt, T)cnv(T, (.'olo. U.8. Pat. 1,088,818, | 
March 3, 1914. i 

See Eng. Pat. 10,249 of 1913 ; tliis J,, 1903, 11 16.— T. F. B. ! 

Ore ’bricks : (Itaanchfurnace for burning — A. Ramon, ’ 
Helsingborg, Sweden. U.S. Pat. 1,089,868, March 10, I 
1914. ■ 

See Eng. Pat. 20,240 of 1910 ; this J., 1911, 1147.— T, F. B. | 


Metallurgical method \production of refractory 1 

H. Kuzel, Baden, and E, Wedekind, Strassburg, Assign- | 
ors to General Electric (!o,, Now York. U.S. Pat. i 

I, 088,909, March 3, 1914, I 

See Eng. Pat. 23,215 of 1909 ; this J., 1910, 1255.— T. F. B. [ 

Tungsten manufacture. T. W. Freeh, jun., Cleveland, ; 
Assignor to Gcnei’al Electric Co., Now York. U.S..Pat, , 
1,089,767, March 10, 1914. ! 

See Eng. Pat. 1915 of 1913 ; this J., 1914, 319.— T. F. B. j 

Magnetic separator. G. Ullrich, Assignor to F. Kmpp j 
A,-G. Grusonwerk, Magdeburg-Buckau, Germany, U.S. 
Pat. 1.089,993, March 10, 1914. | 

See Eng. Pat. 4596 of 1913 ; this J„ 1913, 870.— T. F. B. j 

Furn^i Electric for melting ferromanganese^ ferro^ i 

silicon^ and other alloys. Ges. f. ElektrostahlaiUagen I 
Fr. Pat. 463,334, Oct. 7, 1913. 

See Ger. Pat. 269,298 of 1912 ; this J., 1914, 319.— T. F. B. 


Eickd; Recovery ef from its ores. The Madagascar 

Minerals Synd., Ltd. JV. Pat. 463,615, Dec. 21, 1912. 
See Eng. Pat. 27,626 of 1912 ; this J., 1914, 30.— T. F. B. 


Ores r FurnacM for roasting or drying . H. M. Ridge. 

Fr. Pat. 463,463, Oct. 6, 1918. Under Int Conv.. 
Oct 17, 1912. 


BliBng. Pirt. 23,763 of 1912 ; this J., 1913, 1116.— T. F, B 


Apparatus far testing [gradhig] coal or ores, 
4992. .S’cc llA. 



ElfiirohjHc o.ridalwn of ammonia, Oesterhold. See VII, 

Heat resistirity of carbon and graphite, Richards. See VIL 

KUctrolysis of cyanide solutions, Korn. See X, 

Electrolysis of a(pieous solutions of simple alkali cyanides* 
Clevenger and Hall. Sec X. 

Patents. 

Electrodes for electric furnaces for the fixation of nitrogen* 
E. K. Scott, Bromley, Kent. Eng. Pats. 4723 and 
4724, Feb. 24, 1913. 

(1) Each eK*lrode. of the horn type, comprises a tube- 
divided Icngthwiat* by a (ientral plate into two compart- 
ments, throiigh which air or a cooling medium may bo 
passed. The inner end of the tube is closed by a sleeve, 
preferably nnidc so that it may be rotated. The electrode 
may be perforated, so that a portion of the air or other 
cooling medium may l)o used for cooling the fixed gases. 
For forming the compartments, two D-shaped tubes 
may bo arranged with their flat surfaces in contact, or two 
separate tubes may bo us(*d with metal cast round them. 

(2) An auxiliary electrode, composed of or containing, 
magnetite, is employed, wliich projects into the gap 
between the horn-shaped electrodes for the purpose of 
striking the arc. The magnetite may bo contained in a 
tube, or in the annular space formed by two concentric 
tubes, the air passing through the inner tube only, or 
through a l ube surrounding the magnetite tube, or through 
both the inner and outer tubes. — B. N. 

F'drnares ,* Regulating arc . E, K. Soott, Bromley, 

Kent. Eng. Pat. 4725, Feb. 24, 1913. 

The furnace is supp'.ictl with three-phase alternatiug. 
current; a transformer is employed with each phase, 
the primary winding lieing connected witli the source 
of supply, and tlio secondary w’inding with the electrodes. 
The magnetic cores of the transfonnor ore connoted by 
yokes, so designed that, under abm>rmal conditions of 
loatl, eonsiderablo magnetic leakage takes place, or the 
secondary coil may made movable for the same pur- 
pose. One of the limbs carrjing the primary or secondary 
winding may bo movable, 'to suit the requirements of anjr 
particular furnaoe. I'arious modes of joining up tho 
primary and secondary coils are described. — B. N. 

Furnace ; Electric . G. C, Whitmore, Assignor to 

W. B. Carroll, Butte, Mont. U.S. Pat. 1,089,300. 
March 3, 1914. 

Tub furnace body is provided at its ends with slots, ^ and 
electrodes of tubular form, to which a cooling fluid it 
supplied, extend through the body approximately 
parallel to each other. One of the electrodes passea 
through the slots, and is adjustable by suitable mechanism 
with respect to the first electrode, so that it may be 
tilted at different angles. — B. N. 

Ekdrode ; Storage-battery and process of makinp 

same. H. C. Hubbell, Newark, N.J. U.S.^Pat8. 
1,087,236 and 1,087,237, Feb. 17, 1914. 

(1) The electrode comprisei a plate consisting of tfaia 
paridlel stripe of a metal eieetronegative to cadmium in aix 
i^caliiie electrolyte, the stripe disposed face to face 
edgewise to the plate, and separatea by layers of cadmium 
oixie. Cadmium sti^ may aitemate ^th the eleot^ 
negative metal, the oadniium layers being oxidised by- 
heating the plate in the nresenoe of oxygtm to a tem- 
perature beW the melting pohit of cadmium, (2^ 
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lay«n trf cobalt, nickel, and a metal haTing a 
«omwHty aimilar to copper are arranged in the order, 
c'ojjw-lwe metal, cobalt, nickel, cobalt, and copper-like 
iiietaL The copper layers arc dissolved by using the plate 
as an^e in a solution containing sodium and ammonium 
acetates and free ammonia, at a current density which 
loaves the cobalt nnattacked, then oxidising the latter 
oy employing the plate as anode in a dilute solution of 
phenol and fixed alkali, using a “forming” current of 
low density.~B. N. 

Electrolytic generator [for hydrogen and oayfl’en]. C. Ellis, 
Montclair, N.J. U.S. Pat. 1,087,937, Kb. 24, 1914. 
Tub apparatus, for generating hydrogen and oxygen, 
comprises a rectangular receptacle having T-shaped 
j>rojeotion6 on its inner walls, with a cover from which 
iiangs an anode, consisting of a plate having T-shaped 
projections disposed symmetrically along its surface and 
parallel to the T-shaped projections of the cathode wall. 
A gutter is disposed along the sides of the generator for 
the removal of spray. The cathode surface is 50 per cent, 
greater in area than the anode surface, and the cathode 
compartment is maintained under a prt«8uro higher than 
that of the anode compartment, whereby hydrogen 
[iractically free from oxygen is obtained. — B. N. 

( arbon electrode having protective covering^ and process for 
producing same. 0. H. Sohroors, Assignor to Geff. f. 
PeerverwortTing m. b. H., Duisimrg-Meiderioh. Ger- 
many. U.S. Pat. 1,088,734, March 3, 1914. 

Seb Fr. Pat. 464,475 of 1913 ; this J., 1913, 874.— T.F.B. 

Manufacture of metallic, o^cides or compounds [hydroxides, 
by electrolysis]. Eng. Pat. 4082. See Vll. 

Manufacture of a material suitable for electrical insulation 
and other purposes. Eng Pat. 8417. Bee XJII. 


Xn.-FATS; OILS; WAXES. 

Japanese sardine oil; Highly unsaturated fatty acids 
^ JR. Majima and T, Okada. Science Reports. 
T6hoku Imp. Univ,, Japan, 1914, 8, 1—18. 

Tub uimleasant odour of Japanese sardine oil can be 
removed by dissolving the oil in petroleum spirit and 
shaking the solution with potassium hydroxide solution 
below 10® C. Saponification of the oil is readily effected 


and two isomeric dihydioxypalmitio acids (m. pto. 125* 
and 112®— 114® C.), but no tetrahydroxy- or hexahydroxy- 
stearic acid.— C. A. M. 

Vegetable oils; Action of diazo-derivatiifes upon , 

^ P. Sisley and Frehse. Bull. Soo. Chim., 1914, 15» 
295—298. 

Cbbtain fatty oils appear to contain constituents which 
react with diazonium ||mpound8 to give red or reddish 
brown colourations. K solution of diazoparanitro- 
benzene chloride was found to give the most satisfactory 
results, the oil being shaken with a few drops of this 
reagent and half its volume of 20 per cent, sodium acetate 
solution. Pure olive oil gave a negative result, but 
arachis and sesam^ oils gave red colourations, and could bo 
detected when present to the extent of 10 per cent, in 
olive oil. Cottonseed, castor, walnut and linseed oils 
also gave reddish colourations, but not sufficiently 
characteristic individually to differentiate between 
them. — G. F. M. 

Nickel in fats; Detection of . R. H. Kerr. J. Ind. 

Eng. Ohem., 191-1, 6, 207. 

1t^ testing products containing hydrogenated cottonseed 
oil for nickel by Bomcr’s method (this J., 1912, 996), 
after the addition of dimethylglyoximo and ammonia 
a red colour sometimes appears which closely resembles 
that produced when a trace of nickel is present, except 
that it is fugitive, fading away almost entirely in a few 
minutes. 1 1 appears to be due to an organic base extracted 
from the oil by hot hydrochloric acid, for it is never 
produced, in alweuce of nickel, if the acid extract prepared 
in the usual way be evaporated and the n^siduo heated 
with 2 — 3 c.c. of nitric acid to destroy organic matter, 
before applying the dimethylglyoximo tost. — 8. 

Carnauba umx. C. Liidecke. Seifonsiodor-Zeit., 1913, 
40, 1237—1238, 1274—1275, 1302—1303, 1327—1328. 
Chom. Zontr., 1914, 1, 1031-1032. 

The molting jioint of crude carnauba wax is above 83° C. 
(solidif. pt. 80® C.) and increases with the age of the 
sample up to over 86° C., but not up to or over 90° 0. 
as is frequently stated in the literature : lighter spooimens 
have a somewhat lower melting point than those of 
darker colour. For the determination of the acid and 
saponification values the author uses a method somewhat 
similar to that of Borg (this J., 1909, 991) and of Bohrisch 
and Kurschner (compare this J., 1906, 701). The chief 
characters of carnauba wax and of the most frequently 
used adulterants are shown in tlic following table : — 


1 Carnauba 

1 wax. 

Montun wax. 

Si>ecific gravity \ 0-002 

Acid value 6—10 

Sajwnlf. value 1 70—86 

lUtlo number j 7-6 — 10-7 

O'»20— 0070 
22— ;{6 

I’U — 1-7 


cold. On bromination of the fatty acids, preferably 
in ethereal solution, a mixture of bromides, composition 
almost agreeing with the formula, CjgHjgOjBrg, was 
obtain^, but this when freed from bromine by heating 
with zinc dust and acetic acid, loft fatty acid6*^with too 
high mol. weight (338) and iodine value (380) for tho 
formula. _ C|gHjgO|. Acetone effected only partial 
fraotiouation of the broino-fatty acids. Tho saturated 
fatty acids obtained by the catalytic hydrogenation of 
the unsaturated aoids had mol. weight 349 and m. pt. 
76° C., and consisted in tho main of higher homologura 
of stearic acid such as C,«H 4 ftOg or Similar 

results were obtained on hydrogenating the more fluid 
fatty acids of the oil after separation of the less fluid 
aeimi by cbflUng with salt and ice and then with solid 
carbon dioxide and ether. Polymerisation nrevonted 
fraotiotiation of the unsaturated aoids by distuktion as 
methyl eaten, TW yielded, on oxidation, a deoahydroxy- 
bchenie aoki, OuHMOg(OH),o (m. pt. 215° to 218° C.), 


Candelilla 

wux. 

llOHin, 

Japan wax. 

Stearic acid. 

0-070 

.. 

0:060-0-976 


1.^18 

146—180 

19—24 

105^200 

60—60 

168-195 

214—224 

195—200 

2-:»— 2-8 

0-08-0-15 

88—10 1 

— 


For the determination of unsaponifiablo matter, 6 grms. 
of tho wax are mixed with 2 grms. of olein (the unsaponifi- 
ablo matter of which has been determine or removed) 
and saponified by heating with 6 grms. of caustic soda, 
10 grms. of water, and 30 grms. of alcohol for 2 — 3 hours 
under a reflux condenser. The mixture is then evaporated 
and, after addition of 2 grms. of sodium bicarbonate and 
20 grms. of ignited sand, dried till of constant weight. 
Tho powdered residue is extracted in a Soxhlet apparatus 
with jietrolenm ether, the extract evaporated, and the 
residue weighed. If it amount to more than 56 per cent., 
the excess over this quantity may be regarded as paraffin 
or ocresin, according to the melting point.— A. Sj 

Soluble silicates in soum; SodiuM chloride as a nagent 

for the detection of . E. Isnard. Ann. Cium. 

Analyt., 1914, 19, 98—100. 

The precipitation of silicic acid by ammonium chloride 
is rendered more complete if sodium oMoride k present 
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ni •><>»• i»»y h# Med 

to “•<* ** iotatioB bo taonght 

thi^ohte^ ^ the eelt The nnoipitete 

i n containa no alamina which may oc present 

by mL.M ^ preoipitatioJ is 

"“O'"®- IntheoMeofeoape, 

‘i?- ?““*• ‘I*® *®“ "dution'a- 

-oSMoSf *“* “‘““"d with 

jwioro/e and their analyria. 
K. Jungkanz. Soifensicderaeit., 1914, 41, 4—6, 26—27. 
Ohom. Zentr., 1914, 1, 1033. ' ’ 

“®f"? ®f-’'8®" *" perborato waehing 
to caloulatod to NaBO,, but this may load 

“ “"'“orcial sodium perborate 
„X * oo^pond to the formula NsB0,.4H,0 : 

*•■ Kma. of the powder are treated with 

.mtn ^“eoX* * = ^®®®®”®® ">®«>.vl orange 

fLttvLb^ » produo^, and after separating t£e 

edtot^ ^fr’r T »®® and the solution 

iZn^J ^ lour, weigliod and filtered. 00 o.c. of 

< ^ 4 hiesolcruhr, filtered, and 

i.ratSSiiatX'^ ^ ® ®- ®' ‘''® *“"“«• "ft®® 

t ^noi ofT/iJ!'i“‘ ««*a. by titration in 

irjXftol,! ,®~K *T' M "'»"?■*«*■ The solution should 
e free from carbon dioxule and phosphates.— A. S. 

^^ftermtnalwn of rosin i?i varnishes, oils and soaps. Wolflf 
and 8cholze. See XI II. 

Err.^tum. 

''.••*2®’ ®®>' f. li"® 27 from 
*t™^ipimitin.-^ »tearod.palmitin" read “butter 
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White lead; Conxion nf . R 

Eng. Chem., 1914, C, 202—203. 


J. Ind. 


Patents. 

Olycmn ; Process of disfilling . p. J. Wood Aasiirnftr 

M89!§83, 

rramti™ tondeXi™” 'I"!"'”'’ ®““’ »f‘>> 

offXto, ??"^®"“r* arranged m series. After distiUing 
i” t^tor, the substantially anhydrous glveerin is intro* 
-‘‘ X ^® ®™® ?♦',** *"<•.» portion is ^stilled off and 

‘"“"forrod to the second 

TlSXlZ ‘is '“‘‘‘r “®^ *"'* ®®”d«n»o<f. »nd so on. 

f ^ oonde^tion aro offeoted by a single 

i Zje^iofX if "‘t »”<> “odonS 

with «.TX 8‘y®«™ ft each still being combined 

R^e, Germany. US. Pat. 1,099,7^ lCnS:T914 
Skk Eng. Pet. 16,260 of 1909 : this J., 1910, 768.-T. F. B . 

. P. MOUer, Assignor to 

, «. WiTsSlw 

SreFt. Pat. 431,294 of 1911 ; tkisj. 1911, 1396.— T. F. B. 

^ •■^’■oc^for maUng . Stolle 

fofs.*^ "“** *■ **“"• «a.312. Get. 6, 

lR*U.S.P»t; 1,081,776 Iff 1913 ; this J., 1914,9I.-T. P. B. 
rtlirafemda [faH Pkt. 1,087.161. 


-a- — »va.-», vg *V4i— 

Expshiknob in the production of white lead on the mann - 

thT'Krftete®fi?^ oondltions, 

PbC^ Ph\f>H^ ^”5 the oomposition, 

tinnfni fK 4 colloidal 111 oharootef. On con- 

mmng the troAnent the 00,-oontont of the preoinitatfi 

I ^ mdioations of tho formation of 

PWOH\ % 2PbCO,,Pb(OH). or 
properties of the oreoiDitsto 
tho “ gradually and uniformly, except ^that 

the apparent density” increases suddchly at a certain 
b^omw^d^^^AT*"* ooajnilstion whe^ the soluUon 

soluWe in efne “ • Pt®®>P>t»to appreoiably 

soluwe in cane sugar solution ; i.e., it does not contain 

XteWrt ?*®® «®“'Po>‘ti<m as samples of 

of Iinal 1 M ^ chaiacters in regard to tho amount 

adth I^Md roquind to form a |mstc, eoso of miseibiUty 
milTj « ^ ml, and opacity and spreading power when 
h\ toe nrl’X.- “ “nnoliidod that white lead made 

HOO aKEm Pl/?^m “ U-,® ’"i"*’"® “morph®"® 

stack .'"’'"l®® white lo»d made by the 

End oicaEbiilf/TbK^ 


Sinman’e ar^n. ^ Uedvall Z anorg Chem., 1914. 
oo, 201—224. (8oo this J., 1913, 982.) 

solution of zinc oxide in oobaU 
^ uauaUy crystallises (like zinc oxide) in the 
hexagonal sysbem. It is uot ofissible to soiiarato zinc 
oxide from cobalt oxide by digestion with ammonium 

EEtpSEtLT.iw‘:'‘H‘‘r'^“ 

Towe ond antieeplie propertiee of . H. A 

?fc'b06. ^“'f®* J- 191*. 46. 

^ 01 *^ 1 "?'?^ ®*P®®e^ f°® 1 week hi the " scrim ’’ 

riti« # f“.®fe““ ^^ototy oontoined appraolable diian. 

hX *ThX?.ViE^‘i°’ X ^"‘^® “o*" •“* »l»o •Idc. 

2 BBW 1 , J * 1 , P®eyio“»ly (this J., 1914, 

^6) that the vapours evolved from drying oil paints 
contain small quantities of carbon monoxide, and the 

E^EXl*" ‘t® “®«d.®®T>»®ol®» of a personsEho uE 
brMthod such vapours m an unvontilated room is probably 
to to carbon monoade rather than to tnrpent&(oom. 
1^ Armstrong and Klein, this J., 1913, 320)7 the tu^- 
stimulate the prodnotion of n^n 
Sn? . .™®J*P®"” fr®"* <hy“g oil paints act aa M 

ofiieiont antiseptic. Of tho vofatilo produets used aa 

fb bt B»‘"r i*B '’^Y ‘“rpentine, benzol, benzina 

htatK®?- ®°"‘*mhig 6 per cent, of nitrobenzene, 

3fi?C K^‘i P““‘ « ®Pe“ ®»P 

. u’ .T: P‘- f*®. ^ h henzol u stated to be and 

high-boibng potroluem spirit least dangerous. — A. 8. 

^ *rS!**®*> oihanduop,. 

Fa^hbiok's modification rf the TwitohoU method for the 
determination of iMin J., 1911, 1266) is aubiaet to 
an error duo to the aolubiUty in water <rf oxyabietio aefaL 

t. X!k ‘X‘ ^ ”*h», and the pnoeas (deatoriffeatKm 

fa both long and inoom^eto. In the foUowing method 
ii?® ^ffiooTtiea w aro&ed. 3-6 rnma of to iSX 
rodn and fatty adds an iBawlved in 1(^20 e.o. of aheoliite 
methyl alcohol and estotiffed by boUfaig (or 2 ".i~ i * 



m Cl. XIV.--INDIA-RUBBEE; GUTTA PERCHA. ^ 1914. 


a reflux condotUier with 5 — 10 c.c. of a solution of 1 
of f^phoric acid in 4 parts of methyl alcohol, 
t*«t«rmed mixture is treated with five to ten times its 
volume of a 7 — 10 per cent, solution of salt, in whioh 
oxyabietio a<^ is insoluble, and the fatty acid esters and 
free rosin acids are extracted with ether or a mixture of 
ether and petroleum spirit. The salt solution is drawn 
of! and re-extracte<l once or twice with fresh solvent. 
The extracts arc then washed with salt solution until the 
washings have a luiutral reaction. After addition of 
alcohol, the ethereal extract is titrated with N /2 alcoholic 
)X)tash and the percentage of rosin acids calculated on 
the assumption that they have an acid value of 100. 
The ^roentage thus found is reduced by 1*6, to allow 
for the fatty acids which escape esterification ; or, after " 
neiitralisation of the rosin acids 1 — 2 c.o. excess of alcoholic 
}>otash may be added, the ethereal solution washed several 
times with water, the mixed washings and soap solution 
»‘vaporated to small bulk, acidified, and after the addition 
of an equal volume of salt solution, extracted with ether. 
'Phe ethereal extract is dried with anhydrous sodium 
sulphate and the ether evaporated. The residue is dis- 
solved in 10 c.c. of absolute alcohol, re-csterifiod and 
extracted in the manner already dosoribetl. The rosin 
acids thus obtained arc free froni fatty acids which have 
escaped esterification in the first treatment. The amount 
of rosin originally present in the mixture is obtained by 
multiplying the percentage of rosin acids by 1*07, there 
being, as an average, 7 per cent, of non-saponifiaOle 
matter in rosin. — J. A. 


Patknts. 

Ehctncal iiuaihUiov and other purpones ; Manvptcture of 

a mikiial suitabk for . The British Thomson- j 

Houston Co., Ltd. From C»(‘neral Electric Co., Schonce- ' 
tody, N.Y. Eng. Pat. 8417, April 9, 1913, 

The resinous condensation product of a polvhydric 
alcohol and phthalie anhydride is prevented from harden- 
ing, whilst in the fused state, by dissolving in it 13 to 18 
|)er cent, of naphthalene, nntliracenc, phenanthrene, etc. 

< kdlular, fibrous or porous bodies n»ay thus be impregnated 
with the fused mixture, the temperature being afterwards 
raised to vaporise the naphthalene and harden the resin. 

— B. N. 


Oil varnUh suhstiiates Jwtn anhunl oils ; Process for the 

mamfactvrc of . W. Kaempfe, Groasenhain, Saxony. 

Eng. Pat. 21,834, March 15, 1913. Addition to Eng. 
Pat. 16,012, June 27, 1912. 

See Addition of April 1, 1913, to Fr. Pat. 446,665 of 
1912; this J., 1913, 983. An alkalinc-oarth oxide, 
hydroxide, or carbonate may bo used in place of the 
mangant'se sulpliate. — T. F. B. 


Piginmis from tiUinifcimn iron ores; Process of prodttring 

yeUow . P. Farup, Trondhjem, Norway. U.S. 

l>at. 1,087,676, Fob. 17, 1914. 

See Eng. Pat. 10,368 of 1911; this J., 1911, 1125.— T. F. B. 


H'Adc lead ; Process for th^ manufacture of . F. H. 

Sharpe, Lancaster. U.S. Pat. 1,088,460, Feb. 24, 1914. 

See Eng. Pat. 21,292 of 1911 ; this J., 1912, 939.— T. F. B. 

Preserving preparaiion. Preservative coaling eompemtion. 
W. Schoeller and W. Schrauth, Berlin, Assiimors to 
Farbenfabr. vorm. F. Bayer and Co., Elberfmd, Ger- 
many. U.S. Pate. 1,087,144 and 1,087,146, Feb. 17, 
1014. 

See Qer. Pnte. 219,967 and 250,746; this J., 1910, 577; 
1012, 1064.— T. F. B. 



Plastic composition. J. W. Aylawortt,. East Ori^e,. 
Assignor to Condensito Co. (n America, Glen Ridge,^ 
N.J. U.S. Pat. 1,087,422, Feb, 17, 1914. 

See Eng. Pat. 3498 of 1911 ; this J. 1912, 347.— T. F. B. 


XIV.-INDU-HUBBER ; GUTTA-PERCHA. 

Rubber ; Re/ceni work on . A. Holt. Z. 

angew. Chom., 1914, 27, 163—168. 

For the manufacture of isoprene, the lowest -boiling 
fraction of petroleum, of the compositimi, CgHi^j, may 
be used : by systomatic chlorination, isomerisation, and 
liberation and addition of hydrochloric acid, the three 
hydrocarbons mesent (iso- and normal ^ntane and 
tetramethylmethane) can all be converted into isoprene 
(see Fr. Pate. 435,312 and 452,246 ; this J., 1012, 400 ; 
1013, 672). Butadiene is best prepared from benzene or 
phenol. These are converted by hydrogenation into 
cyclohexane and oyclohcxanol respectively. The latter is 
converted into totrahydrobenzcnc by moans of alumina 
at 230° C. and the former into the same product by 
chlorinating and then removing hydrochloric acid from 
the ohlorocyclohcxane by means of lime at 450° C. The 
totrahydro benzene is converted into butadiene and 
ethylene by heating to 500° in a quartz tube (see Fr. 
Pats. 441,203 and 441,619 ; this J., 1912, 843, 951). Poly- 
merisation of isoprene or its homologucs may be effected 
rapidly and quantitatively by means of sodium, but the 
pro<luct is not a true caoutchouc, cither chemically 
according to the definition of Harries (this J., 1911. 1073), 
or in its physical properties. When isoprene is treated 
with sodium in an atmosphere (J carbon dioxide (see 
Fr. Pat. 459,005; this J., 1913, 1104), the reaction is 
quite different from that which occurs with sotlium in 
presence of air. Th(‘ro is no percejfiible action ut lirst, 
but finally the isoprene is convert e<l completely into a 
black voluminous mass, which on treatment with water 
or alcohol yields a pure white caoutchouc, characterised 
by its indifference to solvents, in which it neither dissolves 
nor swells. Polymeiisation of isoprene by heating in 
I prcsimce of small quantities of oy.onides or jx'ioxidcs 
(sec Fr. Pat. 440,173 ; this J., 1912, 735) gives a larger 
I yield of caotitchouc than heating without such addition, 
j and the physical properties of the products are improved. 

I Caoutchoucs obteined from isoprene by all of the methods 
I mentioned can bo vulcanised ; that obtained by means 
I of sodium in presence of air, however, only incompletely 
I and W'ith difficulty. The prcKluots obtainctl by means of 
I sodium and carbon dioxide are somewhat easily oxidisablc, 

I this tendency increasing in the products from butadiene, 

I isoprene, and methylisoprene (2.3-dimcthylbutadieuo-1.3) 
j in the order given. Recent work (see Stoimmig, this 
I J., 1914, 267) indicates thAt all of the synthetic caoutchoucs 
I yet obtained differ chemically from natural caoutchouc; 
whilst physically the vulcanised products from synthetic 
(isoprene) oaoutchouo are equal in quality only to the 
products from medium-grade natural rubbers. — X. IS. 

Caoutchouc ; Diacdylpropane {l.b-hejdanedvmc) from . 

C, Harries. Ber., 1914, 47, 784—791. 

In a previous paper (this J., 1913, 983) it was stated that 
among the decomposition products of the ozonide of 
caoutchouc regenerated by means of pyridine from the 
halogen addition compound of Para caoutchouc, was 
l.S-oyclo-octanedione. It has now been found that the 
ketone in question is really the hitherto unknown 
diacetylpropane, CH,.CO.(CH,),.CO.CH„ mixed with 
a certam proportion of l-methylcyolohexene-l-one-3,. 



readily formed from it, by elimination of water, in 
]u:eeeDoe el small quantitiee of alkali. The diaoetyl- 
propane could not m isolated in a pure condition but 
was Identified by means of its diozime (m. pt. 87^C.>i 
obtained by treatment with hydroxylamine hycuochloridei 
in neutral solution.— A. B. 
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# 1 , 

^ Patbnt?. 

Caaukh0ite whtikmru ; Process fw modifying the pro- 
perties of and improving synihetic — - and vulcanising 
the products obtained, Badisohe Anilin und Soda 
Fabrik. Fr. Pat. 46.1,437, Sent. .3, 1913. Under Int. 
Oonr., Nov. I and Dec. 3, 1912, Jan. 27, March 19, and i 
April 16, 1913. ; 

See Eng Pat. 976 of 1913 ; this J., 1914, 93. The flub- i 
stances may be treated with hot alkali hydroxides, alkali | 
alkyloxidcs, or analogous Bubstamio.'^, or with organic [ 
acids or their derivatives. The products may be vul- | 
oanised if necessary. — T. F. B. I 

Ruhbff ; Process hr preparing a product cnmlogom to hard \ 

Farbenfabr. vorm. R Baver und Co. Gor. Pat. , 

268,947. Fob. 21, 191.3. Addition Ger. Pat. 260,618 , 
(SCO Eng. Pat. 11,6.30 of 191.3; this J., 1913, 1078). ; 
The ]>rodiict of polymerisation of /iY-diraethylorythi'one ; 
described by Kondakow, is vulcanised in presence of a rela- i 
tively non-volatile aliphatic base or a derivative thereof, ' 
or ojf a non-volatile derivative fif a volatile base (sec also ' 
Gor. Pats. 267,945 and 268,387 ; this J., 1914, 93, 269). 1 

— T. F. B, j 

Vulcanhaiion of natural or artifinnl caoutchouc substances ; j 

Prmtss for accelerating the . Farf>enfabr vorra. i 

F. Bayer und Co. Ger. Pat. 269,512, Feb, 26, 1913. 
Addition to Ger. Pat. 266,221 (see Eng. Pat. 11, .530 of 
1913 ; this J., 1913, 1078). j 

Any r<‘lativ(3ly non-volatile aliphatic base, or a derivative i 
thereof, may bo used in place of f)i|ieridiuc (U' its homo- | 
logues or derivatives to accelerate vulcanisation (see also 1 
Ger. Pat. 266,619 ; this J., 1914, 94).— T. F. B. 

Rubber waste; Process for rcgeJierating vulcanised . j 

H. Hiitz. Ger. Pat. 268,843, Dec. 24, 1912. | 

Vui.rANi>ED rubber waste i.s treated with a chlorhydrin ' 
or with the intermediate product of the action of hydro- 1 
chloric acid on glvccrin. H^'drogen sulphide is evolved. ■ 

— T. F B. I 

Indiarubbfr ; Manufacture of products from . H. } 

Dogny. V. Henri, and E. Veil-lMcard, Paris. U.8. Pat. ' 
1,088, .551, Fob. 24, 1914. j 

See Fr. Pat. 422,118 of 1910 ; this .J., 1911, 601.— T. F. B. j 


Rubber; Process for making artificial . 0. Rohm. 

Fr. Pat. 463,801, Dec. 26, 1912. 

See Eng. Pat. 613 of 191.3 ; this J., 1913, 646.— T. F. B. 


Elastic foam from volatile solutions ; Process of manu- 

hcMring an . F. I^aarmann, Dresden, Germany. 

Pat. 1.089,482, March 10, 1914. 

See Fr. Pat. 402,996 of 1909 ; this J., 1910, 35.— T. F. B. 


Manufacture of un^aiuraied hi/drocarbons. Eng. Pat. 
29.988. Ree XX. 
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of blood albiunin for clarifying and decolouruing tanniog 
extraote. The Bubstanoe is made into an omulsion urm 
water, allowed to stand until slightly fermented and 
run into the tanning infusion at 46'’ 0., the tommratare 
being then inoreasea to 60’— 75'"0. With Italian and 
Cbrswan chestnut and oak infusions, edamin has a decolour- 
ising power equal to blood albumin and a better decolouris- 
ing power in the case of French chestnut infusionfl. Extracts 
decolourised with edamin contain as much lactic acid 
as blood-decolourised extracts. — T. 0. 

Sulphite-cellulose extract; Tanning with and detection of 
. W. MooUor. a)llegium, 1914, 162—163. 

SuLPHTTE-GELLunoSE extracts contain ligninsulphonic 
acids which are readily absorbed by hide substance and 
are very difticult to wash out. The sulphonic acids are the 
constituents which give the Proctor-Hirst reaction (this 
J., 1909, 203) and as they are so tenaciously retained 
sulphite-cellulose extract cannot be dettHitnl in aqueous 
extracts of leather tanned with it (see tCis J., 1913, 373). 
Cold 2 per cent, caustic soda solution extracts these 
sulphonic acids from such lekher and on acidifyinja; the 
solution gives the Proctor- Hirst n^action. Sulphite-cellulose 
extract which has been used to weight fully tanned 
leather is extracted by water alone. Hide tanned with a 
mixture of vegetable tanning material and sulphite- 
cellulose extract first absorbs the former and if sumoient 
is present to tan the hide fully, there is no absorption of 
the latter. (See also this J.. 1913, 245, 616.)-T. C. 

Leather; [Delection of] Free sulphuric acid in . J. 

Paossler. (bUegium, 1914, 126—128. 

When leather containing free sulnhurio acid is immersed 
in pure water a proixirtion of the free acid, dejjending 
on the concentration of the acid in the leather, diffuses 
out. When the leather is plucexi in a dialysor the acid 
diffuses through the parchment membrane more rapidly 
than the other substances such as tannin and colouring 
matters which are also extracted by water, and can be 
detected by the usual methods in the dilfusate. (See 
also this J.; 1914, 95.)-T. C. 

Patents. 

Leather, hides, or skins ; Treatment of with liquids, 

M. hosohkareff, Twer, Russia. Eng. Pat. 10,711, 
May 6, 19i:k 

Tufi apparatus (or treating hides or skins in tanning, 
dyeing, salt or other solutions, is provided with a spindle 
connected with a frame by three cross-stays arranged 
radially or tangentially to the spindle and forming 
an angle of 100'’ to 160'’ with each otW ; bars oonneoting 
the rim and the cross-stays are arranged parallel or at a 
small angle to the cross -stays. The space is thus better 
utilised than with other devices ana several bars of 
practically equal length may bo used in each of the three 
group. On the arm -cross* or spider being turned, the 
supplementary angle between the main plane of the skins 
and the direction of rotation is greater and the action of 
the liquid during motion is thus better than in case of 
division into two or four. — I). J. L. 


Process of making isoprene. U.S. Pat. 1,087,261. See XX. 

Preparing isoprene and its honudofnies. Gor, Pat. 268 722 
See XX. 

Treating <olid by-products of the animal kingdom of fibrous 
structure. U.S. Pht. 1,087,904. See XV. 


XV,-LEATHER; BOME; HORN; GLUE. 

Tanning extracts ; Clarifying and decohurmng 

L. PoHak. CoUe^um, 1914, 129— 130i 

^ Cleans (compare Sag 
Ht. 4597 of l9f3 ; this J., 1913, 648), can bo used in plaS 


By-products of the anitnal kingdom ; Method of kmHng 

solid of fibrous structure. A. H. Hendenon, 

Assignor to The Henderson Rubber Co., Baltimore, 
Md. U.S. Pat. 1,087,904, Feb. 17, 1914. 

The product in its natural oondition is placed in a solution 
of salt in water combined with a mixture of water and 
glycerin, then immersed in a bath of heated oil which 
causes the natural moisture, surplus water and excess 
of glycerin absorbed to be oxpeliea. The product is then 
sejiafated into small particiefl, subjeoted to pressure 
in the presence of heat and vulcanising ingredients, im- 
mersed m a rubber solution and finally vumuiML— D. J. L. 

Leather ; Cleaning goods made of muhabk Karnlus 
und HerEbergar. Ger, Pat. 267,659, July 12, 1912. 

In cleaning gloves, shoes, belts, etc., made of leather, 
substances ca^wble of fixing the colour, eg.:, Vegetabb 
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tannini, oateohu, and gambler, are luied along widi the 
detergent, l^eitaffa capable of le-dyeing the leather, 
and eubetancee, auoh aa oil, glycerin, flour, or salt, adiioh 
preserve the Bof tnew of the leather on drying, may also be 
added. — ^A. 6. 

Tannii^. J. Y. Johnson, London. From Badisohe 
Anilin und Soda Fabrik, Ludwigshafen on Rhine, Gler* 
many. Eng. Pat. 713$, March 25, 1013. 

Sbb Fr. Pat. 462,635 of 1913 ; this J., 1914, 326.— T. F. B. 

Tanning material. 0. Schmidt and J. Miiller, Assignors 
to Badische Anilin und Soda Fabrik, Ludwigshafen on 
Rhino, Germany. U.S. Pat. 1,089,797, March 10, 1914. 
Sbui Fr. Pats. 461,876 and 461,876 of 1912 ; this J., 1913; 
668.-T. F. B. 

Olue : ProcMfi of rmnufitetaring vcfjeUible . F. 

Ijohmann and J. Stocker, Berlin. V.S. Pat. 1,089,0(H, 
March 3, 1914. 

See Fr. Pat. 408,240 of 1909 ; this J., 1910, 580.— T. F. B. 


XVI.— SOILS ; FERTILISERS. 

Peat ; Bacterial treatment of . W. B. Bottonilcy. 

J. Roy. Soc. Arts., 1914, 62, 373—380. 

Analyses show the increase in the nitrogen content 
of soil to which “ baederised peat” (this J., 191.3, 
878, 919, 920) had boon added. ExTXirimcnts carried out 
at Kew, Chelsea I’hj^sic Garden, and Eton School Gardens, 
have shown its good effects on crops of various kinds. 
It has proved valuable as a top dressing for grass. Recent 
experiments indicate the remarkable effects of small 
quantities, and suggest that there is probably a faotor 
analogous to that of the vitamines in animal growth and 
nutrition. — W. H. P. 

Effects of the ensilage process on the solubility of floats** 
Forbes and Fritz. See XIXa. 

Patents. 

Fertiliser [from fish-scrap] : Method of and apparatus for 

recovering the by-products in the manufacture of . 

S. C.f Assignor to A. L. McGrath, Baltimore, Md. U.S. 
Pat. 1,087,031, Feb. 10, 1914. 

The lighter constituents of the gases issuing from flsh- 
drying furoaoea are subjected to a preliminary acid treat- 
ment for the recovery of ammonia, the remaining gases are 
passed into a scrubbor for the collection of solid matter, 
the scrubbed gases together with the gases issuing from 
the preliminary acid treatment are subjected to a second 
acid treatment, and the heat of the gases previous to 
scrubbing is utilised for drying the recovered solid matter. 

—0. R. 

Phosphates; Process for obtaining soluble in citric 

aetd. A. Hauck. Gor Pat. 270,329, Nov. 12, 1910. 
Crude phosphates are fused at a temperature not below 
2000*^ 0. and treated with oxygon, air or other oxidising 
agent. — A. S. 

Artificial manure [from leather waste]; Process for the 

production of an . A. Moiso, Barr, Germany. Eng. 

Pat. 12,800, June 2, 1913. 

See Fr. Pat. 468,674 of 1913 ; this J., 1913, 1079.— T, F. B. 


XVn.-SUGARS; STARCHES; GUMS. 

Sugar but; Localisation of potash »» ike , and its 

phusiolagieal significance. A. Matousek. Z. Zuckerind. 
1914, 88 , 23&-261. 

ImnsTiOATtOK of the distribution of potash in the sugar 
bcwit tiuonghout its period of growth, showed flmt in the 


seed TOtash was present in the cotykdbai, the radiele^ 
and the endospenn, but not in the peorisperm; whilst 
in the plant it was present in every part, mostiy- 
in the leaf, less in the leaf stalk, aira least in tho 
root. In the root the amount increased towards tho 
crown, and accumulated largely in injured parts. In 
water cultures with no potash in the nutrient liquid, tho 
reserve already present in tho seed migrated for the greater 
part to the j^ions of the plant exposed to light, most 
being found in the leaf. Etiolated leaves contained a 
remarkably small proportion of potash. — J. P. 0. 

Sugar in the beetroot ; Formation and disappearance of .. 

L. Cassel. Bull. Assoc. Chim. Suer., 1914, 81, 663—676. 
The theory of the formation of sugar by the leaves of tho 
beetroot by tho agency of chlorophyll ^ing accepted, the 
quantity of green substance at the disposition of the plant,, 
for the same variety at least, must have a real importance 
for tho saocharine riohnoss of the beetroot. Delay iu 
sprouting is injurious in this respect, and a regular and 
uniform vegetation is eminently favourable.— L. J. db W. 

Sucrose; Constants for use in the double polarisation 

{Chrget Herzfeld) method of determining . R. Gillct. 

Suer. Beige, 1914, 42, 271—27.'). 

In applying the Herzfeld formula: 

D+I 

142-'66— 

for calculating the percentage of suoroso by the double 
polarisation method, the factor 0'5 used for correcting the 
concentration constant wh<rn readings are made at different 
tomperaturoH is correct only for very low tomperaturoH, 
viz., 3® — 7’ (J., and when readings are taken at 13“ — 26“ i'. 
the factor 0*49 should bo applied.— J. P. 0. 

Water ; Determination of [by distillation] in masse- 

cuites and molasses. W. C3achor. Intern. Sugar J. , 19 1 4 , 
16, 126-127. 

Reliable results are obtainable in the case of cane sugar 
factory products by tho distillation method of determining 
water (this J., 191,3, 62). 60 grms. of the product, and 300 
c.o. of paraffin oil boiling a little over 100“ C., are distilled 
together until about 160 c.c. of oil and water, which arc 
collected in a graduated cylinder, have passed over. 
Frequently, in the cane sugar factory tho Brix hydrometer 
reading is taken as an indication of the total solids, but when 
sulphitation has been excessive this value is quite untrust- 
worthy. — J. P. 0. 

Sugar group ; Dissociation in the . Part III. J. U- 

Nef. Annalen, 1914, 403, 204—383. 

Hbxosbs in alkaline solution arc capable of breaking down 
in three different ways, involving the intermediate forma- 
tion of 1.2-, 2.3- and 3.4-hexoHedienols and tho final 
production, respectively, of : formaldehyde and aldo- 
pentoses (8) ; dioso and aldotetroses (4) ; and two mols. 
of df-glyoerio aldehyde. The last two prooeasos have 
already been describe (this J., 1910, 1264). As an examjde 
of the first process dextrose and d-galaotose on oxidation 
in alkaline solution with air or hydrogen peroxide yield, 
respectively, d-arabonio and d-lyxonic acid. The same 
result is also achieved by tho use of Fehling’s solution. 
When the amount of alkali is reduced from 1 to 1/20 
equivalent, the number of products is considerably 
lessened ; dextrose yields a mixture of only six isomeric 
optically active hexoses, while f-arabinose yields only 
three pentoses. After tho attainment of this equilibrium 
the relative amounts of the various sugars present is very 
different. As an examine, a 30 per cent, aqueous solution 
of either dextrose, d-mannose or leevulose mixed wirii 1 /20 
equivalent of calcium hydroxide attained oomidote 
equilibrium in about three months. The solutiqn then 
contained a certain amount of resin, considerable quantities 
of polysaooharides, and the following six hexoses, vix. — 
dextroii^ d-mannose, Invulose, d-pseodofiraotoBe and 
a- and )9*d*glutose. This result predudes the form- 
ation of any dienol beyond a*1.2>d-gliiooBedienol, 
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AldMM my be lepiiieted from ketom by treetment with 
biomine in 12 per cent, aqueoue wdation, whereby oxioa* 
tjos of the eldoaee to aldonw ackfr is effected : ketosee are 
by this treatment. The method is thus appho- 
aUe to the isolation of ketopentoses and -hezoses ; an 
important group o! natural prwucts which are as yet only 
very impOTectly known. The mixture of sugars obt^ed 
as imve from dextrose, etc., contained ketosw and aldoses 
in approximately equal amounts. The quantity of dextr^ 
was about five times that of d-mannose : a result which 
the author attributes to the unsymmetrical addition oi 
water to a.l.2-d-gluoosedienol. The absence of d-allose 
myi d’latose in we mixture denotes that these sugars 
cannot occur either naturally or in formose ; in presence of 
a trace of alkali or of suitable enzymes a noii-revcrsible 
change to a mixture of the six sugars mentioned above 
would take place. Similar considerations hold for other 
groups of sugars, i.g.t the six members of the d-galactoso 
series are ci*galactoec, d-talose, d-tagatoso, i-soroose and 
a- and tf-d-galtose with two corresponding d-galactose- 
dienols. From these results the author concludes that 
synthetic formose can only contain 24 hexoses out of the 
32 which are theoretically possible ; further, the aldose 
forming about half of the mixture must be composed 
chiefly of dl-gluoose and dl-galactose. In brief, in presence 
of small quantities of caustic alkali only certain sugars are 
capable of formation in natural or in ordinary synthetical 
processes ; those ma\ be arranged in 4 groups of 0 hexo8t», 

4 groups of 3 pentoses, and 2 groups of 3 tetroses. Very 
dilute alkaline solutions of dextrose, contaiiung about 6 
equivalonts of alkali, when oxidis^ at^ 20“* to 40® C. by 
moans of air or hydrogen peroxide yielded a complex 
mixture of carbon dioxide, formic acid, glyoollio acid, 
oxalic acid and d/-glyoorio acid ; also d*arabonio and 
d-ribonio acids; and d-erythronic and 1-threonio acids. 
Cupric or mercuric c»xide yielded these products and also 
d'glnoonio and d-mannonio acids. From this it is evident 
that only the 6 hexoses mentioned above were present 
and that they arc not oxidised by air or by hydrogen 
peroxide. In presence of amounts of alkali down to 
1 y30 equivalent, especially on warming, sug^ solutions 
give rise to appreciable quantities of resin. Other reactions 
give rise, respectively, to polysaccharides and saooharinio 
acids; aud these three changes being non-roversiblo 
tend to disturb the equilibrium. In all three oases, how* 
ever, the change is exceedingly slow. The aacoharinic 
acids ore statw to bo produora, by means of a reaction 
resembling the transformation of benzil to benzilio acid, 
from ortho-oBones, — CHj.CO.CO — , which are in turn 
produced from the salts of the original sugars, ^is 
osone formation is favoured by lead acetate or lead chloride ; 
but all three prooesses take plaoe to some extent in prince 
of small amounts of caustic alkali. The disturbances 
due to these reactions may be avoided by employing 
4 equivalent of pure sodium carbonate solution in place of 
oaustio alkali. Polys^ooharides are always produced in 
presence oi caustic alk ali or amounts of so^um carbonate 
above | equivalent. It is remarkable, however, that 
; pure potasuum carbonate solution up to 3 equivalents 
effected no change in oonoentrated sugar sdutions after 
keepi^ in closed vessels for 2 months. The two classes 
of polyaaooharides are distinguished by the relative ease 
with wnioh they react with dilute acids or Fehling’s sdution. 
Polymerisation to tris-oses, (CiiHti|0n)« or to a-bis-osos 
((^H|nOj|)|, is favoured by caleium acetate (from 1 to 3 
equivalenbi), which is unable to effect enoUsation or 
SMt^formation. Bxoess of sodium carbonate solution, 
bed^ effecting those changes, brings about a condensa- 
tion to polyaaooharides of the nature of lactose and 
msHose. tris-oses and a-bis-oses, e.g., a-bis^f-gluoose* 
d-frnotose, CttHgiOit* hydrolyse with extreme case ; they 
oidy dumge into anbydz^a*bis-hexosee (disaooharides) and 
fnrthcNT dehyteted products waAet the inflnenoe of 
caostio alkali. Thus, snorose is among the prodnets 
formed tom the dextrose group of equilimnm isomerides 
in dilitte acdutioa. Novel strootnral lormnlm are 

advanoed by the author in order to illnstrate the formation 
oi fndi polymerisation and oondensatkm products.— J. R. 


ifnpfr prodmii ; III, Range otvariatiaa 

oj analvUcol mhtee in pemtt'iie maple egrupe, J. F. Snell 
and J. M. Soott. J. Ind. Eng. Ghem., 10i4, 6, 216— 222. 

Expbsimbnts with 126 samples of genuine Ganadian maple 
syrup showed that the values in which the differenoes 
Iwtween the maximum and minimum numbers were least 
were the conductivity value, the alkaHnity of the soluble 
ash, the weight of the total ash, and the Winton lead 
number. Determinations of the values mentioned and' 
of the refractomoter reading and lead number determined 
by the Ganadian method, are recommended for rapWy 
detectings adulteration. Iho limiting values for genuine 
maple syrups are shown in the following table : — 



Limiting values. 


Extreme. 

Ordinary. 

Refractonieter reading 

. ^ 


Conductivity value at 25° C 

Total ash, dry basis 

Alkalinity of sulubio ash, dry basis 

110—280 
0-61— 1-68 
41—122 

118—205 
0-69— 1-47 
48—109 

Canadian lead number, 5 grms. of 


ayrup, dry basis 

Winton lead number, 25 grins, of 

137-456 

1-61— 4*55 

syrup, wot basis 

0-7(>-2-70 

0-76— 2-47 


(See also this J., 1013, 964 ; 1914, 164.)— A. S. 


Patents. 

Defecatanl and 2 >rocegA of making same W. J. Wayte, 
Philadtilphia, Pa., Assignor to The Aniorican Agri- 
cultural Choiuical Co. U.S. Pat. 1,088,751, March 3, 
1914. 

Kieselguhb is treated with phosphoric acid (sp. gr. not 
exceeding 1*2), dried, and the treatment repeated until 
the kiesmguhr is ohaigcd with a quantity ot pbo^Wio 
acid not exceeding 40 per cent, of its weight.~W. P. 8. 

ConcerUration and erystaUisation apparatus especially for 
sugar manufaclwre. F. Tiomann, Berlin. U.S. Pat. 
1,087,409, Feb. 17, 1914. 

See Fr. Pat. 436,672 of 1911 ; this J., 1912, 453.— T. F. B, 

Sugar jukes; Apparatus for extraction of . W, 

llaabe, Gotbon, Germany, Assignor to £. C. Post, 
Ann Arbor, Mich. U.S. Pat. 1,080.495, March 10, 1014. 

See Gor. Pats. 254,932 and 254,933 of 1911 ; this J , 1013, 
441 -T. F. B. 


Producing cellose and converting it into fermentable sugar ^ 
U.8. Pats. 1,087,743 and 1,087,744. See V. 

Apjdkation of the waste from sugar refineries to the manu- 
facture of an artificial Portland cement. Addition to 
Fr, Pat. 400,438. See IX. 


XVm.-F£RIIEllTATION mDUSTRlEl 

Barley, malt and beer ; Determination of the amino-acid- 

am potypeptide-nitrogen in by tUration with acid 

after treatment with formaldehyde {formalin-tUratioH), 
L. Adler. Z. gos. Brauw., 1914, 87, 10^108, 1 17—121, 
and 129—133. 

The method described is based on similar principles to 
that of Sorensen (this J., 1908, 135). Eighty 0 . 0 . of the 
wort, beer, or extract, in a 100 e.o. flask are heated in 
)K>ili^ water for 10 mins, to precipitate ooagulable wo* 
teins, then cooled and treated with 1—2 grnif. of bannm 
chloride and 1 c.o. of a 0'5 per cent solntion of nhenol- 
{flith^ein in 50 per cent, alcohol After the barium 
chloride has dissolved, the liquid is neutralised with a 
saturate solution of barinm hydroxide, made np to 
100 O.O. and filtered. Of the filtrate two portions, each. 
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49 c.c. are rendered neutral (j>h« 0-8 ; see Sdrensen, this 
J., 1999, 950) by addition of acid until a drop of the liquid 
filaoed on eenaitiTe azolitmin paper (Kahlbaurn’e) 
pFoducoa a neutral colour Bimilar to that produced by 
<a Bcdution oontainiug 1/30 gnii.-mol. each of mono* 
t>otaMiam phosphate and disodium phosphate per 
litre (pK=»o*81). The two solutions are next treated j 
<‘ach with 10 c.e. of 35 per cent, formaldehyde solution | 
neutralised shortly before use by adding, for every 10 c.c., l 
0-2 c.c. of the 0-5 i)er cent, phenolphthaloin solution, and ' 
then N /2 Kwliurn hydroxide until the liquid is faintly but i 
distinctlv’ rc'd. As a blank tost 10 c.c. of this formaldehyde i 
solution arc diluted with 45 c.c. of distilled water, treated ! 
if necesHarv with a 0-5 ])or cent, solution of Bismarck , 
blown to adjust the tint, to that of the actual solutions to 
b(' analy.scd, and titratwl with N IH ))arium hydroxide j 
solution until a strong red colour is produced (/)H==-91) ! 
not, however, so strong that further addition of alkali docs [ 
not increase its intensity. The solutions to be analysed j 
are titrated to the same tint. The concoutration of the i 
original wort or other liquid, should if j)Ossible be such | 
that the volume of N 1 barium hydroxide requirtni by i 
each 40 c.c. portion, less the volume required by the blank J 
lest, amounts to about 20 c.c. This number multiplied j 
\ty 2 8 gives the weight in mgrms. of amino-acid- or poly- | 
^Tcptide-niirogen in the 40 c.c. |M)riion of the samjde. 'J’he 
nitrogen of ammonium salts reads with formaldehyde i 
and is determined by this method. The method can be | 
made to yield other useful values by carrying out the i 
titration in stages ” as recommended by Honrique^ and j 
(rjaldbaek (Z. physiol. Ohein., 1910, 67, 8 — 27 ; 1911, 76, i 
363 ). For example, if the volume of N /6 barium hydroxide j 
from which the nitrogen is calculattnl, as above, is desig- j 
nated “ Stage II ” and the volume required to bring the j 
solution from tlie point of neutrality to litmus (pu— 6-81) , 
to the first appearance of red ooloui- with phenolphthaloin | 
(pH«8*3) before addition of formaldehyde, is designated | 
“ Stage J,” then the ratio Stage II /Stage I varies accord- j 
ing to the nature of the nitrogenous oompounds with which 1 
the fonnaldehyde reacts. For amino-aoids the ratio j 
usually li(^s between 6*8 and 11 -5, whereas for polypeptides j 
ft. is much lower, e.jf., for glycylglycino 2*1. The ratio j 
cannot be determined very accurately in the case of j 
coloured li(piids such as malt extracts, and in all oases it 
should be interpreted with conaidorable rt^ervo. j 
In a sample of barley 0*017 jK'r cent and in a sample 
of malt 0 085 twr cent, of amino-acid- and polypeptide 
nitrogen were round. To determine these values it was 
found necessary to prevent enzymic action during extrac- 
tion, by first boiling the finely ground grain for two hours 
w'ith alcoh(jl. If the grain is cxtracti'd without this 
preliminary treatment, jjroteolvsis ocoure during extrac- 
tion, evon at T or 2° C., and t^e quantity of amino-acid 
and polypeptide-nitrogen may under favourable con- 
ditions be doubled or trebled. A pale beer was found to 
contain 174*9 mgrms. per litre, of nitrogen determinable 
by “formalin-titration.” — •! H. I-. 


Alaliase ,* Influence of acidu on the activity of dialysed , 

W. Kopaezowski. Comptes rend., 1914, IM, 640 — • 
642. 

In general, the optimum acidity for dialysed maltose (see 
this J., 1913, 441) is considerably lower than that for 
maltose which has not boon dialysed, e.g., J^/J25 instead 
of 5^/170 in the case of sulphuric acid. The optima 
found for dift'erent acids do not correspond to the same 
concentration of hydirogen ions, the values of pH ranging 
from 2*80 to 6*97. ‘ The influence of acids on the activity 
of maltase cannot therefore be due entirely to the hydrogen 
ions, but the anions must play some part (cp. Bertrand 
and Rosenblatt, this J., 1913, 876). — <T. H. L. 


Maltase from beer yeast ; Conditions of action of . 

///. L. Miohaelis and P. Rona. Bioohem. Zeits., 
1914, 60, 508. 

A CORBSOXION of a misprint in the article of which an 
abstm^ hM already appeared (this J., 1914, 272), but 
which does not affect the abstract. 


Enzymes; Chemical comfosIHon and farmatiim 
XL H. Buler and K. G. Demby. Z. phyikd. uiam., 
1914 , 89 , 408 - 424 . 

Treatment of yeast for 48 hours in LindneFs nutrient 
sugar solution, which has previously been shown to 
augment the invertase activity of living yeast (see this J.. 
1912, 246,654; 1913.669; 1914, 97, 272), produoed also 
a marked increase (about 36 per cent.) in the proteol 3 rtic 
activity, and a decrease in the fermentative power of the 
yeast. The effect on the proteolytic power was not de- 
pendent on the temperature at which the treatment was 
carried out (cp. this J., 1914, 272) nor was it influenced 
bv the addition of sodium fluoride to, or the omission of 
phosphates from the nutrient solution (cp. Iwanoff, this 
J., 1905, 100). The presence of sodium fluoride (0 005 
per cent.) appeared to retard the assimilation of ammonium 
salts by fermenting yeast. The jiroteolytic ix)wor of 
yeast whs measured by first plasmolysing (liqnetying) the 
yeast by digestion with glycerol for 3 hours, and then 
diluting with water containing chloroform and measuring 
the rate of dissolution of the yeast nitrogen at 37° C. 
It was found possible to determine nearly the whole of the 
dissolved non-coagulablo nitrogen by “ formalin- titra- 
tion ” ( Jessen-Hansen’s modification of Sorenson’s method, 
see Abderhalden’s Handbuch der biochem. Arbeitsmethoden, 
vol. G, J). 270) so the latter method was employed in pre- 
ferencje to Kjeldahl’s. The duration of the preliminary 
plasmolysis did not affect the results, but it was necessary 
to dilute considerably with water afterwards, as high con- 
centrations of glycerol inhibited proteolysis (cp. Gromow* 
and Grigorieff, this J., 1904, 995). The rate of proteo- 
lysis was slightly accelerated by addition of |K)tassium 
nitrate, potassium chlorate or hydrogen jieroxide (cp. 
Gromow, loc. cif.) and slightly but distinctly retarded by 
addition of an extract of living yeast made with hot water, 
in consequence of the action of antiprotoases (cp. Buchner 
and Hachn, this J., 1909, 899). -J. H. L. 


Alcoholic fermentation ; Mechanisni of . III. Cell- 

free fermentation of polyhydroTycarboxylic acids. A. v. 
Ltdjedeff. Bcr., 1914, 47, 660—672. (See also this J., 
1911, 973; 1912, 1195.) 


Gi.ycbrio acid is readily fermented by yeast maceration 
juice or by yeast dried by v. Lebedeti’s method (this J., 
1911, 147), carbon dioxide and acetaldehyde being produced. 
The quantity of carbon dioxide formed corresponds approxi- 
mately with the equation, CHaOH.CHOH.OOOli^ 
GHCjHO-f (Xlj-fllsG, but the amount of aoetaldehyde, 
even W'hon allowance is inatie for its partial conversion 
into alcohol by the yeast enzymes, apijcars to bo con- 
siderably below the calculated yield. Glyceric acid is 
feriAented about throe times as strongly as glyoeraldehyde, 
and both ontical forms are attacked. The decomposition 
of glyoeraldehyde, which forms part of the soheme sug- 
gested by the author and Griaznoff (this J., 1912, 1195) 
to represent the meohaniam of fermentation, was formerly 
assumed to be through the intermediate formation of 
methylglyoxal and pyruvic acid, but experiments on the 
fermentation of methylglyoxal have given only doubtful 
results, and the author now suggests that the ^yeer- 
aldehydo is first oonverted into g^oerio acid, 


OH,OH.CHOH.CHO-t-HaO=-CHgOH.CJHOH.CH(OH). 
01J,OH.OHOH.CH(OH)j— Hj«(jHgOH.CHOM.OOO*f 


which is then fermented. It has long been known tliat 
glyceric acid, when heated with potassium bisul^ate, 
produces pyruvic acid, and it appears likely in view of 
the fermentabUiW of the latter (see Neuberg and others ; 
this J., 1911, 1179, 1465) that the enzymes of yeast juice 
decompose glyceric acid in the same way. The pro- 
duction of acetaldehyde from glyceric acid by enzymes 
throws light upn the real problem of fermentation, which 
is the conversion of the group — CHgOH into the mathyl 
group. Gluconic acid is also fermented by dripd yeast, 
but it is at present uncertain whether this is due to carb- 
oxylase or to “dehydratase.” The carbon dioxide 
produced may possibly coniain a small quantity of 
hydrogen, and no acetaldehyde appears to be fohped. 
Both glyceric and gluconic acids are fermented about 
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luB m iftpidhr at TOOTio idd» iMit oidy in dOote toliktio&i ; 
•al neinonmjlb^ oi 1 a«d 2 mt cent fwpeoiiiT^y tl^ 
M ^ lonnentad at all, ana thajr tntara the antofer- 
B^ieittation el the jnloei*^* BL !«. 


IBrewing] water ; New method for the determination of the 

ealte of . W. Windisoh« C. ten DoonOcaat Koolman 

and fi. Kminhaar. WocOl Brau., 1914, 81, 66 — 67, 
78-76, 86-87, 98-96. 

Tki authoii oritioise the praotioe of ooupliog all the 
manieaia with earbonio aoia, the remainder of the latter 
with lime, the remainder of this with sulphuiio add, and 
the remainder of the solphiuio add and the chlorine with 
aodium. The following figures (parts per 100,000) relating 
to the same brewing water before and after softening by 
treatment with lime, show the carious results obtained 
by applying this method to waters containing much 
magnesia t— 


Before loftening 
After softening 


MgCO. 

CaCO. 

CaS 04 

HgSOi NstSOijNaCl 

201 17*6 

30 1 00 

1 

28-7 

10*0 

00 ! 31 1 2*6 

18*0 j 2*8 1 2*6 


Experiments in which quantities of 100 o.c. of various 
artifidal ** waters were treated with varying quantities 
<of a standard solution of calcium hydroiude, tailed for 
1 min., filtered and the filtrates and prteipitates analysed, 
indicated that in the action of lime upon the salts of watm* 
a definite sequence is followed, viz. : (1) fixation of dis- 
solved free carbon dioxide, (2) conversion of bicarbonates 
into normal carbonates and precipitation of calcium 
carbonate, (3) interaction with magnesium carbonate to 
form ^Idum carbonate and magnesium hydroxide, both 
of which are precipitated, and (4) interaction with mag- 
nesium sulphate or chloride to form soluble calcium 
aulp^to or chloride and magnesium hydroxide which is 
procipitaW. As the proportion of lime added to the 
water is increMed, the calcium-content of the filtrates 
diminishes until. phase (2) is complete, after which it 
remains constant throughout phase (3) and subsequently 
increases. The difference between the lime-content of 
the filtrates corresponding to phase (3) and the lime-content 
of the original water, pus the quantity of lime corre- 
sponding to the solubility of normal calolum carbonate 
(0*8 part CaO per 100,000), represents the amount of 
lime present m carbonate in tne origixud water. For 
the determination of this value in praotiro, 100 o.o. of the 
watOT are boiled for 1 min. with suw a volume of standard 
calcium hydroiude solution as will bring the reaction to 
phate (3); the liquid is afterwards filtered and theoaloium- 
contont of the filtrate determined. The quantity of 
calcium hydroxide solution required can be readily 
calculated from the amount of free carbon dioxide ^ the 
water (found by titration with J\r/10 sodium hy^oxido in 
presence of phenolphthaloin) and the amount of carbonic 
Mid present as bioarbonates, found by titration with acid 
in presence of methyl orange (the authors found that 
magnesium carbonate as w^ as calcium carbonate is 
present in natural waters as bioarl^nate). When the 
quantity of calcium carbonate present in the water huas been 
determm^ as above, the remauung carbonic acid is allotted 
to mamiesia, the lime and magnesia not accounted for 
as carbonates are coupled with sulphuric acid, and the 
remainder of the latter, together with the chlorine, is 
combitmd with sodium. T^e following figures (parts 
per 100,000) remesent the results obtuned by the old 
and new methods as applied to a water containing CaO, 
17*4 ; MgO, 9*8 ; CO* as carbonate (determined by acid 
titration in presence of methyl orange), 16*3 ; 80„ 15*2 ; 
free CO„ 1*6 parts per 100,000 



OaCO. 

BfgCO, 

Ca60« 

MgSO* 

BaCl 

^method.... 
Bew method .. 

12*6 

28*« 

20*« 

6*» 

256 

o» i 

0-0 

21*0 

2*6 

1 2*6 


watsii sontaining vary small quantitiss of 
the two msthodi give rwy similar rssults.— B, u 


Oilfoerol; DeMration ^ a feimnt^ooamfina in 
E. Voisenet. Comptss rend., 1914, 168, 

^6. 


Watib frmn diverse sources is capable of fermentiiu 
l^yo^ in the presence of appropris^ nutrient materlu, 
which may be whnUy minend in character. Dehy^tion 
pr(^notB of glyoerol are thereby formed, the first of 
which, presumably, 1.3-propanoIal, changes rapidly to 
acrolein, which may be separated by fractional delation; 
The optimum temperature is 26** to 30** C.— J. R. 


Winee ; f}he eulphutic aoid content ef German and other . 

C. A. Neufeld. Z. llntcrs. Nahr. Oenussm., 1914, 87, 
299-311. 

Qxkmab wines are not plastered and do not oontaia more 
than 1*3 grm. of potaauum sulphate per litre. A number 
of Cermaa red and white wines examined recently by the 
author contained, however, considerable qumiutiss of 
sulphate, the amount present in the red wines (12 samples) 
varying from 2*12 to 3*98, and in the whits wines (19 
samites) from 2*01 to 4*54 gnus, of potaashim sul^phate 
per litre ; 11 French wines contained fitnn 2*14 to 3*93 

S ms. per litre. The sulphuric acid was probably derived 
>m tne oasks in which the wine had bMn stored, these 
having been treated with snlphurons aoid and Insuffloiently 
washed before the wine was introduced. Such quantities 
of sulphuric aoid influence the taste of the wbie to a 
marked degree ,* in many countries a limit of 2 grma. of 
potassium sulphate per litre is fixed as the 
quantity allowable in wineB.--W. P. 8. 


Caramel [tn wine^ vinegar, brandy, etc.] ; Detection of 

B. Schenk. Apoth.-Zeit., 1914, 89, 202—203. (See 
also this J., 1913, 376.) 

When sugar is caramelised, hydroxymethylfurfund 
is produooa which can give oharaotemtio colour reaoUoni 
with certain phenols dissolved in strong aoi^. Resorcinol 
in hydrochloric aoid gives a oherry-red, /9-naphthol in 
sulphuric acid a violet, and phenol in sulphuric aoid an 
orange-yellow colouration. Colouring matters derived 
from coal tar do not react in the same way. The liqtiid 
to be tested, wine, vinegar, brandy, etc., is neutralised if 
aoid, oonoentrated to a small bulk, extracted with ether, 
the ethereal extract treated with a few drops of a 6 per 
cent, solution of phenol in ether and allowed to evaporate. 
The residue is mixed with about 6 o.o. of suli^uim acid 
when the oharaoteristio colour rapidly appears. — F. Shdit. 


Diitillation-reeidue of wine; Treatment of the C. 

Matignon. Chem.-Zeit., 1914, 88, 386—387. 

The residues from the dutfilation of wine or of fermented 
molasses are rendered alkaline, and inoculated with a 
culture of the butyric aoid ferment, after addl^n of 
aluminium sulphate, with a smaW proportion of 
iduminium phosphate and manganese and magnesiam 
chlorides. Air is blown through the Uquid for the 
first 6 — 10 hours, and the process is complete in 
about 3 days. Ammonia and trimethylamine, acetic, 
propionic, butyric, tartaric, malic, and citrio adds 
theu potMsium salts, glyoerol, carbon dioxi^, methane, 
and'hydrogen are produced. The volatile bases and adds 
are recovered by distillation respectively before and after 
aoidulation with sulphuric aoid ; the glyoerol is distUled 
from the dried residue, which oofitaliis ^hado adds 
and potassium salts. Ammonia and trimethylandne are 
separated by passing them as meea over a mixture of 
their sulphates; ammonium sulphate xemalns behind, 
and the trimethylamine is converted cyanide by 
passing it through a tube heated to 1000^ C. and absorbing 
the h^ooyanio add formed in alkali. The vdatfle ac^ 
are dehydrated with aluminium sulphate and fraotimt^ 
These processes, which are due to Eifront, hate been in 
use for 3 years at Nede, France. The conversion of the 
acetic ana butyric adds, by catalysis with coke. Into 
the oorrsipond% ketoiise,ior use in iatemal commuthm 
eoginee, is contemplated.— 0. S. H 


m 






Pi.Tnm. 

Beer; Proem of manufadwing . Q. L. H. Seiie. 

1^. Pftt 464,080, Ooi. 10, 1613. 

Malt k itee^ in about its own weight of water at 50® 
to 75® C. i(Mr from 5 to 15 hours, then crushed or ground, 
dilnted with warm water (at about 75® C.) so that from 
3 to 3*5 litaraa of water shall be pi^nt for each kilo, of 
malt, and when saoeharifioation is complete, the wort 
is separated. Or, the mass, after being crushed, may be 
heatM to boiling for about 10 minutes, and then treated 
with a suitable proportion of ground malt. — W. P. S. 

VimogoT from milk ; Manufaeture of . P. Huberty 

et Cie. Pr. Pat. 463,266, Oct. 3, 1013. 
Proteins are removed from milk serum hy precipitation 
with tannin either before or after the addition of alcohol, 
or by concentrating the serum and adding alcohol Or, 
the serum u distUied to drynem under r^uoed pressure, 
and the dry residue extraotM with the distillate, leaving 
the proteins undissolved, and the solution treated with 
alcohol. The alcoholic solution is submitted to acetic 
fermentation. The resulting vinegar contains much 
of the lactose present origina% in the serum. — ^W. P. S. 

Aeelifiers ; Vtilimlion of ihe alcohol and acid vapoun 

from in ihe “mmd” vinegar proem. A. Mohr. 

Gcr. Pat. 270,320, Peb, 15, 1913. 

The wort flows from the reservoir through a closed tube, 
wherein by an action similar to that of a water-pump, 
it creates a partial vacuum and draws in the alcohol and 
acid vapours from the acetiflers; the vaj^urs are con- 
densed oy contact with the cold liquid. The wort flows 
into a receptacle, the air space of which is connected 
with a tube through which the vinegar from the acetiflers 
flows on its way to the storage vessel, so that any uncon- 
densed vapours still present in the air arc condens^ in the 
latter. — A. S. 

Sacckaromtkr [; fermentation ]. A. Eppens, Berlin. 

U.S. Pat. 1,089,464, March 10, 1014. 

Sii Eng. Pat. 26,696 of 1912 ; this J., 1013, 310.--T. P. B- 

Dealcoholuiing liguide. 0. G. C. L. Overbeck, Great 
Grimsby. U.S. Pat. 1,089,862, March 10, 1014. 

8X1 Eng. Pat. 5170 of 1911 ; this J., 1912, 354.— T. P B. 


Dehydration of coUoidal mbstancee. Gor. Pat. 270,061. 
See I. 


Treatment of wood refuee for ihe recoi 
products ther^rom. Eng. Pate. 

See V. 


of valtMbU by- 
and 13,746. 


Bmoving organic constiiuenU from reeiduee obtained in 
producing akohal from waete sulphite ceUuloee lyee, 
U.S. Pat. 1,087,356. Set V. 

Producing eeUuUm and converting it into fermentable eugar. 
Ui. Pats. 1,087,743 and 1,087,74. See V. 


sodium chlcvide, the mixtwa shaken at intervaip 
of 5 mins, for the flist 2 hoars and timn allowed to stand 
overnight After Altering, the total a<dttble nitnaipm in 
determined in one 200 o.o, person, and another similsr 
portion is evaporated to drynees, the le^due digsited with 
100 o.c. portions of 55 per oent (by vdl ) alcohol, me ex!bracti 
filtered, and the filter washed 55 per oent. alc6h(fl i 
the nitrogen content of &e preoimtate is reckoned as 
albumin-mtrogen. The alcoholic smution is concentrated, 
to 10 O.C., treated with 50 o.o. of diilalled water, can- 
oentrated to 85 C.O., treated with 15o.o. of water, allowed 
to cool, filtered, and the filter washed with cold water* 
The solution is precipitated with phosphotungstio acid, 
and the nitrogen content of the precipitate reckoned as 
gbbulin nitrogen. The nitrogen-content of the filtrate is 
reckoned as amide-nitrogen, and the diadin-nitroMn is 
obtained by subtracting me sum of the mbumin-, globulin-,, 
and amide-nitrogen from the total salt-soluble nitrogen. 
In all the nitrogen determinations, blank determinations 
are also made and the necessary corrections applied. — A. S. 


Crude fibre ; Determination of in finely powdered^ 

substances. J. Grossfeld. Z. Unters. Nahr. Cbnussm., 
1014, 27, 333. 

In the determination of crude fibre in such substances 
as cocoa, flour, etc., by Konig's method, it is recommended 
that the filtration be carried out without the aid of the 
filter- pump. The .glyoerol-sulphuric acid mixture con- 
taining the crude fibre should be filtered through a Gooch 
onicible containing a layer of asbestos. If suction is 
applied, the fine patios of the substanoe tend to penetrate 
the layer of asbestos for some distance and the filter 
rapidly becomes clogged. — ^W. P. S. 


Ensilage proem ; Effects of ihe on the solubility of 

'‘"fMs, E. B. Forbes and C. M. Frit*. .1. Ind. Eng. 
Chem., 1014, 6, 222—223. 

Experiments were made to ascertain whether it would be 
practicable to add ** floats’* to corn before introduoiim 
the latter into the silo, instead of applying the “ floats ^ 
to the soil directly admixed with manure. Ensilage WM- 
effected for six months in closed earthenware jars and 
the product ftom corn to which “ floats ” had been added 
in the proportion 1 : 250, appeared identical in taste,, 
odour, and appearance with tnat from untreated corns 
the content of phosphorus soluble in 0*2 per oent. hydro- 
chloric acid increased considerably during ensilage. The' 
average composition of the samples ^fore and after 
ensilage are shown in the following table : — 


Product. 

Total 

P. 

Water- 
sol. P. 

Citrate- 
sol P. 

Inorgan. F 
sol m 0-2 
per cent. 

Untreated green sUsge 

percent. 

percent. 

par oent. 

per cent. 

corn 

SUsge from untrested 

0'207 

0140 

0-021 

0*068 

cram 

Qreen sUsge ocm, {dus 
*• flostP (2W ; 1) .. 

0-224 

0180 

0-008 

0-Ul 

0-871 

0-186 

0-061 

0172 

SUage from treated corn 

0-884 

0-167 

0 060 

0-287 


See ako this J., 1912, 895.)— A. S. 


X1XA.--TO0DS. 

SaU-sohMe proteins in wheat floor ; Determination of ike 
— % G. A. Olson. J. Ind. Eng. du^, 1914, 
211—214. (See also this J„ 1913, 1124.) 

Oliabin was extracted from flour by both 1 per cent, and 
10 per oent. solutions of sodium chloride ; of tlie total 

r 'Otehi extracted about 29 per cent, was gliadin with the 
per cent, salt solution and 5 per cent, with the 10 per 
eept. solution. The following method is suggested wt 
the determination of the satt-solulile proteins. 10 gnus, 
of ilourexe digested with 500 o.e. of a 1 per oent. eblttlM of 


Butter fat [in butter] ; Bapid method for the graometrie 

determination of , F. KSidg. Apoth.-Zeit., 1914, 

89, 228-224. 

One grm. of the butter is treated in a 200 o,c. cylinder 
with 9 0 . 0 . of hot water, and when melted, 2 0 . 0 . el 
ammonia, 10 of alcohol, 20 0 . 0 . of ether, and 20 o.c. of 
petrdeam sp^ (b. pt. about 40® C.) are added, shaking 
after each addibkm. The whole is shaken thoroughly for 
1 min., set sdide lor 15 mins., the cylinder invert and, 
by oarefolly looseniiig the cork, the aqueous layer iBowpd 
to flow awi^ About 0*4 grm. of powdered tmgManth Is 
add^ and, after the ethmeal sohition is 
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decanted into a weiobed flaak ; tbo gelatinous mass in the 
cylinder is then washed with petroleum spirit, the washings 
being added to the flask, the solvent is evaporated from tM 
latter, and the residue of butter fat dried and weighed. 

— W. P. 6. 

Cottonseed meal ; The organic phosphoric acid of . 

R. J, Anderson. J. Biol. Chom,, 1914, 17, 141—150. 

(See also this J., 1912, 701, and 1913, 42.) 

Thb acid was extracted from cottonseed meal by digestion 
with 0*2 per cent, hydrochloric acid and was freed from 
inorganic phosphate and bases other than baryta by 
repeated slow precipitation of the crystalline barium 
salt from its solutions in dilute hydrochloric acid ; a process 
which was effected alternately by the addition of barium 
hydroxide and of alcohol to the solutions. Although 
the reactions of the fret^ acid were identical with those 
of phytic acid, which is usually assigned the formula 
CjHiiOpPfl, analyses of the barium salts agreed more 
closely with the formula, CflHi^^Oj^Pg, of inositol hexa- 
phosphate; by suitably adjusting the conditions of 
crystallisation two salts were obtainecl, con’esfmnding 
to tri-barium inositol hexaphosphate, CjHj,0,4PrtBaa 
and hydrated hepta- barium inositol hexaphosphate. 
(OjHMO,4Pfl),Ba;. The free acid was obtained as a 
colourless syrup which gave no reaction with ammonium 
molybdate. (Sec also succeeding abstracts.) — J. B, 

Oats ; Phyiiii in . R. J. Anderson. .T. Biol. Chem. 

1914, 17, 151-16,3. 

Thic substance was isolated in the form of barium salt 
from 0*2 per cent, hydrochloric acid extracts of oats 
by precipitation with barium chloride; purification was 
effected by repeatedly precipitating the salt from dilute 
hydrochloric acid alternately with alcohol and barium 
h^roxido. The snow-white amorphous powder thus 
obtained was rosolvtHi into two substances by treatment 
with small quantities of cold water. The undissolved 
portion crystalliswl readily, and two salts were isolated 
from it identical with those obtained from oottonsei^d 
meal (sec prectxling abstract). Those salts readily yielded 
inositol when hoat^ in a sealed tube with dilute sulphuric 
acid. The soluble barium salt, which remained amor- 
phous and differed markedly from the crystalline product, 
resembles a substance isolated in a similar manner from 
wheat bran. — J. R. ^ 

Corn [maize] / Phytin in . R. J, Anderson. J. Biol. 

Ohem., 1914, 17, 165—170. 

By treatment similar to that recorded in the fon^going 
abstracts the meal yielded a wlute amorphous barium salt 
which gave anal^ical results oorrespnding with the 
usually accepted formula. C4His057P„Ba,, of tri- barium 
phytate. Further treatment resultetl in the isolation of 
two crystalline barium salts identical in every respect 
with those described above. — J. R. 


Phyiin; A contribution to the chemistry of . R. ,T 

Anderson, J. Biol. Chem., 1914, 17, 171—190. 
Niubkeo’s formula (Biochem. Zeits., 1908, 9, 551—667) 
for phytic acid, differs by 3 mols. of water 

from the formula, C,H„0,4p4, of inositol hexaphosphate 
which was suMestod for phytic acid by Suzuki and 
Yoshimura (this J., 1907, 1061). Salts prepared from 
commercial phytin without especial purification are usually 
amorphous and give anal^ical results corresponding 
closely with Neuber^’s formula. The author has suc- 
ceeded, however, in isolating from the crude amorphous 
barium salt two crystalline barium salts identical with those 
obtained from cottonseed meal, etc. (see preceing 
abstracts). Prom the analytical data these substances 

d are ^ts of the Mid C,H408P, or C.HisO^P.. The com- 
tion of the free phytic acid obtained from crystalline 
um phytate also agrees well with these formulje, 
Indicating that phytic acid is either inositol hexaphosphate 
or an isomeric substance. The free acid, and to a lesser 
degree the salts, decompose slowly under ordinary condi- 
tioiw with liberation of inorganic phosphate, but without 


formation of inositol. The latter substance is produced 
when the acid is dried at 106® C!. under reduced pressure. 
The other products in both cases are stated to be barium 
salts of penta- to mono-phosphoric acid esters of inositol. 
The acid is always hydrolysed appreciably on drying.— J.R. 

Detection of adulteration of saffron by means of phospho- 
molybdie acid. Verda. ^See IV. 

Patents. 

Fish, crayfish, crabs, lobsters, molluscs, and the like ; Process 

for jireserving . A. Danilevsky, 8t. Petersburg. 

Eng. Pat. 8776, April 14, 1013. 

Pish, crabs, etc., are placed alive in a solution consisting 
of water, 100 parts, sodium chloride, 1 to 2, and hydrogen 
wroxide, 0*01 to 0'5 part. After a pt'riod of from 1 to 5 
hours, the^ dead fish, etc., are removed from the solution, 
wrapped in linen impregnated with a pres(»rving solution, 
and sl^orod in a reWgerating chamber. Pish preserved in 
this manner may, it is stated, be dried directly in the air, 
or smoked, without risk of decomposition, (^lee also this 
d.. 1914, 215.)— W. P. 8. 

Hydrogenated f/of] prod'oet, (\ Ellis, Montclair, N.J. 

U.S. Pat. 1,087,161, Feb. 17, 1914. 

An edible product of butter-like consistence consists of a 
mixture of hydrogenated cottonseed oil and hydrogenated 
palm oil. (See also U.S. Pat. 1,037,881 ; this J., 1912, 

ioo4.)~w. p. a 

Cream ; Process of producing . W. E. MoCaddon, * 

Assignor to H. M. Be Witt, Denver, Colo. U.R. Pat. 
1,087,690, Feb. 17, 1914. 

A COLUMN of liquid, consisting of a milk product and a 
fat, is impelled upwards to a point of discharge against 
a resistance produced by its own weight, the force em- 
ployed exceeding the said pressure to a predeterminerl 
degree. — W, P. S. 


Orain^purifying process. E, H. Reynolds, Chicago. 

U.a Pat, 1,087,684, Feb. 17, 1914. 

Grain is treated with a quantity of sodium chloride solu- 
tion sufficient to raise the moisture-content to about 
15 per cent., and is then subjected to the action of sul- 
phurous acid fumes. — W. P. S. 


Cocoa and. chocolate ; Process of preparing . F, E. F. 

Neumann. Fr. Pat. 463,325, Oct. 6, 1913. 

To obtain products having a uniform taste, the cocoa-mass 
is formed into a layer about 1 mm. thick and heated to 
100° — 150°C., for a few seconds. The thin layer is then 
exposed to the atmosphere for a time, and again heat^, 
these operations being repeated until the desired effect 
is attainerl. — W. P. S, 

Manufacture of vinegar from milk. Fr. Pat. 403,266. 
flee XVIII. 


XIXb.-WATER purification ; 
SANITATION. 

Chlorides in drinking tuaier ; Im^Kurtance of (he amount of 

for control and evaluation, M. F. Malm^jac. 

Comptes rend., 1914, 168, 650—652. 

The sources of the ohlorine in drinking water are the soil 
through which the rainfall passes and the excreta of 
living beings. From the first source the amount of 
ohlorine is markedly constant for any one water and is 

S enerfllly small, viz., 13 to 20 mgrms. per litre, though in 
eep wells the quantity may rise to 1 gnn. per litre. From 
the second source, the amount of chlorine is variable and 
ftooidental, though often considerable. Analyses of 
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varioiu waters are given showing the oonourronce between 
the results for the variable chlorine and those for organic 
matter of animal origin as estimated by the oxygen absorp- 
tion in an alkaline medium, and the relation between the 
chlorine and the number and kind of bacteria present; 
any sudden increase in chlorine was accompanied by an 
increase in the bacteria and the appearance of B. coli. 

H. J. 


and alkali solutions should not be mixed before addition 
of the formaldehyde. Alkaline solutions of formaldfdiyde 
should bo neutralised and again made alkalinn alter 
addition of the iodine (an excess of at least 60 per cent, 
over the quantity consumed). — A, 8. 

New mctltod for the ddermination of the salts of water. 
Windisoh and others. See XVIII. 


Seunge dispf)ml, G. J. Fowler. Times Eng. Suppl., 
Mar. 11, 1914. 

Skwaoe sludge is now very generally being sold as a 
manure. At Manchester the “ slurry” from the washing 
of th«^ contact bods is being dried, powdered and sold to 
Canada at a price which covers cost. At Bradford the 
crude sewage is ” cracked ” with sulphuric acid, the 
resulting sludge hot pressed, the grriase recovered and sold 
at a profit, and thi^ residual sludge cake sent to Northern 
P'ranco for intensive gardening. At Oldham the sludge 
is distilled and the residue sold. At Dublin the sludge is 
fermented by yeast, which causes a separation of water ; 
the solid sludge is dried and the resulting powder sold for 
bOs. a ton (sec also this J., 1914, 157). An organism has 
been isolated from the wal-er of an old colliery which has 
the property of precipitating iron in presence of organic 
matter. VVhon this organism was added to an effluent 
together with a salt of iron and then air blown in, complete 
clarification was obtained ; the deposit jiroduced had a 
high nitrogen conttmt. — .T. H. J. 

Disinfectants ; New meJhod for determining the value of 

. G. A. Duyser and W. K. Lewis. J. Ind. Eng. 

Chom., 1914, 6, 198—200. 

Portions of the disinfectant are diluted with known 
quantities of water and a measured volume of a standard 
bacteria culture is introduced into each of the solutions 
and into solutions of pure phenol of oqual concentration. 
After allowing to stand for an exact number of minutes, 
an aliquot part of each mixture is plated out in Petri 
dishes on nutrient agar and incubated until the colonies 
representing the surviving bacteria can be counted ; 
plates of equal dilutions of the culture but without dis- 
infectant are also incubated. The ratio of surviving 
organisms to the number present on the undisinfected 
plates is then plotted against the dilution, whereby two 
curves, one for the phenol and one for the disinfectant, 

• are obtained, from wnich the relative strength of the dis- 
infectant compared with that of phenol can bo road off 
at any desired point. The curves for the so-called emul- 
sion disinfectants are practically straight lines which 
can bo plotted from the results of a small number of tests. 
It is stated that the results can be duplicated with suffi- 
cient accuracy oven by two analysts working separately, 
'fhe degree of accuracy attaim ble is shown by tho follow- 
ing results of duplicate determinations : 4’82, 4'58 ; 

5 17,5 05; 0-95, 0 04 ; 9-64, 9-30 ; 4-28, 4 08 ; 2 04, 2-24, 

— A. 8. 

Formaldehyde and its polymerides ; The vapours of . 

F. Auerbach and W. Pliiddemann. Arbb. Kais. 

Gesundh.-Amt, 1914, 47 , 116 — 132. Chera. Zentr., 

1914, 1 , 966. 

a-PoLYOXYMKTHYLENK when vaporised in a current of dry 
air at 40® — 100® C., and /5-polyoxymethylene under 
similar conditions at 40° — 60® C., yield almost exclusively 
plyoxymethylene vapour, the jS-oom pound changing, 
in part, into the stable a-compound. Anhydrous formu- 
dehydo vapour diluted with nitrogen can be prepared by 
vaporising a-polyoxymethylene in a current of warm 
nitrogen, dissociating the vapour by heating to 220° — 
230° C., and then separating the residual polymerides by 
cooling to — 26° to ~^° C, In the vaporisation of solid 
polyoxymethylenes for disinfecting purposes, the active 
formaldehydo is produced only by the dissociating action 
of water or steam, and then only riowly and incompletely : 
hence a relatively larpr quantitv is necessary than when 
aqueous solutions of formaldehyde are u^. In the 
iodometrio analysis of formaldehyde solutions, the iodine 


DeJiydration of glycerol by a ferment occurring in water, 
Voisenet. See XVIII. 

Patents. 

lAqaids ; Sterilisation of . R, F. Edwards, London. 

Eng. Pat. 8600, April 10, 1913. 

The liquirl, such as water, milk, or the like, is sprayed or 
atomised into a chamber containing lamps capable of 
omitting ultra-violet rays ; the treatment may take place 
in meuo, in air. or in the presence of an inert gas. 

— W. P. S. 


? aier : Process for adding rAxigulants to . A. P. 

ytrohmonger, London. Eng. Pat. 22,a50, Sent. 30. 
1913. 


The water is conducted under pressure through a tube 
containing an aluminium rod of slightly smaller diameter 
than the tu bo ; this rod is connected with the {lositivo 
pole of a source of electricity and the tube with the negative 
{)ole. For examydo, the tube may have an internal 
diameter of 1| inch and contain an aluminium rod 3 ft. 
in length and l-inch in diameter, and water, under a 
pressure of 8 lb. ix^r sq. inch, may bo }>a8Bed through it 
at the rate of 100 galls, per hour. With water containing 
20 parts of k>tal solids per 1(X),000, a difference of iKitontial 
of ,3 v(dt8 will produce 0'()72 grm. of aluminium hydroxide 
|)er 100 galls, of water. — W. P. S. 


Water ; Purification of . F. M. I^eavitt, Smithtown. 

N.V.. Assignor to l^eavitt- Jackson Engineering Go., 
Brooklyn, N.Y. U.S. Pat. 1,088,232, Ffd). 24, 1914. 

A GAS under y)ro8sure u introduced into the water, the 
siqjply of gas, irrespective of its pressure, being controlled 
by Its loss of weight ; the rate of the loss of weight is 
regulated by the rate of flow of the water. — W. P. 8. 

Alvmiwt-silicate comjMJunds for the jmrijicalion of rmter ; 

Process of manufacturing . P. do Briinn. First 

Addition, dated Sept. 27, 1913. to Fr. Pat. 465,391 
Mar. 10, 1913 (this J., 1913, 968). 

A DILUTE solution of an alkali aluminate is mixed with a 
solution of an alkali silicate, suitable soluble salts are 
added, and the precipitate formed on heating is ooUeoted, 
washed, and dried. For instance, 846 c.o. of a solution of 
sodium aluminate, containing 46*6 grms. A1,0„ and 
316 grms. of a solution of sodium silicate, containing 
76 grms. SiOj, are added to a solution of 2*76 kiloB. of 
sodium sulphate in 64*5 litres of water. Or, 26 kilos, of 
crystallised aluminium sulphate are dissolved in 136 litres 
of water, 31 kilos, of a 40*7 per cent, solution of sodinm 
hydroxide arc added, the mixture is added to 4600 litres 
of a 5 per cent, solution of sodium sulphate, and 26*26 
kilos, of solution of sodium silicate, containing 26 per 
cent. SiOj, are introduced. — W. P. 8. 

Water; Process for sterilising by means of vessels 

lined with radio-active cement. H. Farias. Fr. Pat. 
463,352, Dec. 13, 1912. 

The water is stored in closed receptacles lined with cement 
containing radio-active minerals or concentrates. 

— W. P. 8. 

Sewage, waste uxtler, etc. ; Purifying apparaius for . 

A. Girard. First Addition, ^t«d Sept. 17, 1913, to 
Ft. Pat. 416,814, June 6, 1910. Under Int. Conv.. 
Sept. 25, 1912. 

A SERIES of shallow basins or trays is arranged in steps, 
with weirs in between, each basin oontainiog a layw of 
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material suoh as coke. The liquid to be treated is allowed 
to flow over a weir into the first basin and thenoe through 
the seriee.“~W. P. S. 

Water; Process for purifying . W. Dreohslor, 

Dresden, Germany. U.8. Pat. 1 ,088,063, Fob. 24, 1914. 

SBJa Kng. Pat. 1416 of 1913 ; this J., 1913, 922.— T. F. B. 

Water; Process for purifyiryg . Leavitt-3 ackson 

Engineering Co. Fr. Pat. 463,317, Oct. 6, 1913. Under 
lilt. Conv., Oct. 8, 1912. 

Sjsk U.S. Pat. 1,088,232 of 1914; preceding.— T. F. B. | 

Steriliser. P. CJ. Triquet, Paris. U.S. Pat. 1.089,990, | 
March 10, 1914. ' 

Skk Addition of May 2H, 1912, to Fr. Pat. 434,0(i9 of 1910 ; j 
this 3., 1912, 948.— T. F. B. | 

Liquids; System for treating with ozone. M. Fuss, ; 

Frankfort, Germany, Assignor to General Electric (b., j 
New York. U.S. Pat. 1,090,044, March 10, 1914. 

See Fr. Pat. 401,599 of 1909 ; this J., 1909, 1 102.— T. F. B. 

Human and animal bodies and their organs; Process of 

the hardening or mummijiration of . G. and P. 

Fratarcangeli, Frosinone, Italy. U.S. Pat. 1,088,977, 
March 3, 1914. 

See Kng. Pat. 6095 of 1912 ; this J., 1913, 449.— T, F. B. 

Process for ohUtining gas from se,mige sludge. Gor. Pat. 
270,338. See Ua. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Quinine ; Occurrence of in the seeds of Cinchona 

Ledgeriana, Moens. P. van Ixjorsum. Pharni. 
Weekblad, 1913, 50, 1404—1407. Chom. Zentr., 
1914, 1, 994. 

Acoordino to Moens (“ Chimkullur in Asien ”) the 
seeds of C. Led'jerinna contain 013 per cent., thos<* of 
C. officinalis 13*3, and those of C. succirubra 9*5 per cent, of 
fat, but no alkaloid. The author has detccUd quinine in 
C. Ijcdgeriana seeds. The powdered seeds were extractwl 
with petroleum ether, dried, ground, and treated with 
slaked lime. The resulting iwwder was treated with 
caustic soda solution, extracted with benzene, and the 
alkaloids (yield 0-38 per cent, on the dried seeds) recovered 
from the benzene solution by means of hydrochloric acid. 
Quinine was identified by means of its tartrate. The 
seeds yielded also 18-0 [lor cent, of a greenish yellow oil 
of sp. gr. 0-930 at 18” C.. o --26” in a 200 mm. tube. 

—A. S. 

Quinine salts ; Some coefficients of jtrecipitahility of 

in saline sohUions of mrious concentrations. N. Tarugi. 
Gaz. chim. ital., 1914, 44, J., 131—151. 

Solutions of different salts (chlorides of sodium, potassium 
and calcium and sodium nitrate) of various concentrations 
were added gradually to a definite volume of a solution 
of quinine hydrochloride ((',oH,4Nj<)„H(3,2H,0) of 
known concentration until a turbidity v os produced, and 
determinations were also made by pc'rforming the operation 
in the reverse direction. From the results, the proportions 
of the salt and of the quinine hydrochloiide (botn expressed 
in grms. per 100 c.o.) in the solution when a turbidity was 
just produced were calculated and also the relative 
BolnbUity product fconoentration of salt X concentration 
of quinine hydrochloride). The detailed results are 
given in tables. In the case of calcium chloride, the 
rdative solubility product mentioned was approximately 
oonstant, the mean value being 6*43, but in the other 


oases it varied with the concentration of the salt, as shown 
in the following table: — 


Sodium chloride. 

Sodium nitrate. 

*# 

Putsssium cldoridf. 

Cone, of 

btelatlvo 

^ Gone, of 

1 Relative 

Cone, of 

Rrtatlvc 

NaCl. 

sol. prod. 

NaNO,. 

sol. prod. 

KCl. 

Hul. prod. 

1 

grms. per 


grms. pr 


grins, pr 


100 C.C. '! 


100 C.C. 


100 c.c. 


2-02 

5-2 

0-677 

1-0 

2-63 { 

6-60 

2-18 j 

4-9 

0-778 1 

1-9 

2-86 

6-2 

2-49 

4-85 

0-869 ' 

1-8 

3 

5-64 

2-66 ! 

4-85 

0-970 

1-8 

4-16 

4-86 

3-40 

4-1 

1-14 

1-50 

6-67 

4-47 

4-08 

3-65 

1-23 

1-34 

8-26 

4-38 

8:i4 

2-82 

2-008 

1-34 

10-42 

4-24 

0-12 

2-88 

8-455 

1-63 

12-71 

3-71 

11-40 ; 

2-33 

3-65 

1-64 

17-87 

3-60 

13-39 

2-22 

9-21 

2-67 

-19 

3-15 

15-50 

2-17 

11-05 

2-07 

23-16 

2-61 

1764 ! 

1-04 

13-13 

, 2-73 

26-74 

2-66 

10-83 1 

1-48 

10-12 

2-23 

«“* 1 

— 


— 1 

2518 

2-45 

1 

— 


— 

81-78 

2-00 


~ 






— - 


The data given may be utilised for the rapid determination 
of the concentration of a solution of quinine hydrochloride, 
a known volume of the latter being titrated with one of the 
saline solutions (of known concentration) until a turbidity 
is produced, and the concentration ((■) of the salt in the 
total solution then calculated. Then if calcium chloride 
6*43 

has been used, gives the concentration of the 

quinine hydrochloride in the total solution, whilst in 
the case of the other salts, this concentration is obtained 
by dividing C into the corresponding relative solubility 
product as ascertained from the table. The varying 
solubility of the hydrochlorides of the cinchona alkaloids 
I in saline solutions may also bo used for the detection of 
down to 3 wr cent, of the hydrochlorides of cinchonine 
or cinchonidine in quinine hyoroohlorido. 25 e.c, of the 
solution of the bydi'ochloride are saturated in the cold 
with sixlium nitrate, filtered after 3 hours, and 6 c.c. 
treated with 1-5 c.c. of ammonia solution of s/. gr. 0-88 ; 
a turbidity is produced if cinchonine or cinchonidine bo 
prewmt. — A. »S. 

Belladonna fdant ; Alkaloids in . A. F. Sievors. 

Amor. J. Pharm., 1914, 86, 97 — 112. (Sec also this d., 
1914, 40.) 

Bbllai>onna plants wore dried at 60'' C. and the alkaloid 
determined in the various portions, with the following 
average results : -“Four third-year plants : flowers 0-385 ; 
flowering top, ()-865 ; leaves, 0-475 ; stems, 0-292 ; 
roots, 0-448 ; entire plant, 0*444 per cent. ; six first-year 
plants; leaves, 0*686; young sprouts, 0-9315; fruit, 
0*3192; stems, 0-1145; roots, 0-4605; entire plant, 
0-343 per cent. In the early summer, the herb, including 
the leaves, top and small stems could be advantageously 
picked if the herb instead of the leaves were officinal. 
Small leaves of both l>elladonna and Datura contained 
more alkaloid than large leaves, and young and small 
stems and roots were richer than large and old stems and 
roots. The woody prt of the roots was richer than 
the bark.— F. Shon. 

Yohimhim and quehrachine ; Identity of . E. Four* 

neau and H. 3. Page. Bull. Sci. Pharmacol., 1914, 21, 
7—16. Chem. Zentr., 1914, 1, 986—987. 

I A COMPREHENSIVE investigation of yohimbine (from 
I Corynanlhe Yohimba^ N.O. Rubiace t) and quebrachine 
(from Que^acho bianco, IS.O. A^ynacea) and of their salts 
has shown that the two alkaloids are identical. The free 
base when freshly precipitated dissolves easily in absolute 
alcohol, but almost immediately sejr^ates from the solu- 
tion in the anhydrous form, which is soluble in 25 prts 
of cold and 1 0 parts of boiling absolute alcohol. It crystal- 
lites in prismatio needles of the compoeition, CuHt^NjOy, 
m.pt. 247®— 248® C. (Maquenne block), to 

56*1® in aloohoUo solution. A solution of the alkaloid in 
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oonooUtrated Bulphurio aoid gives a violet oolooration 
with potassium bichromate. The alcoholic solution is 
colour^ yellow ferric chloride and by nitric aoid, and 
gives a white precipitate with bromine water. The hydro- 
chloride, C,|H,,N|0„HC1, melts at 302® — 303® C., the 
sulphate, (C,iHaoN,Oa)2HjS04,8H,0, after dehydration, 
at 28r’—282^ C., and the tartrate, (CjiHj.NaOalaC.HTO., 
OHjO, at 213® C. (278® C. when anhydrous.) — A. S. 

Trimelhoxyphlhalk acids ; Constitution of some . //. 

G. BargoUini. Gaz. chim. ital., 1914, 44, 1., 182 — 192. 

The triacotyl-derivative of dicyanohydroxyquinol, 
‘(:{CN):C:{CN) 

propartnl as des- 

cribed by Thiele and Giinthor (Annalcn, i9t>6, 849, 45), was 
converted by the action of dimethyl sulphate and potas- 
sium hydroxide into the trimethyl ether of dicyanohydroxy- 
quinol, and from the latter 3.4.6 triinethoxyphthalio acid 
was obtained by boiling with a concentrated solution of 
potassium hydroxide. After purification the acid molted 
at 212°— -213® C. when heated slowly, but this was really 
the melting point of the anhydride ; when heated rapidly 
the acid malted at about 185° C., losing water and then 
solidifying again. This acid appears to bo identical 
with the trimothoxyphthalio acid of m.pt. 202" C. pre- 
pared by Keist (this 1907, 1159) by oxidation of the 
methyl ether of columbamine ; the low melting point 
observed by Feist was probably due to the presenoe 
of impurities. These results and those obtained 
jiroviously (this 1912, 1146) show that in the alkaloids 
of Columba root (columbamine and jatoorhizine) the 
three methoxy (or hydroxy) groups are dispostd asym- 
inetrically, whilst in colchicine they are in adjacent 
positions. — A. S. j 

I 

Limonent ; Conversion of into carvomenthene and j 

mentitane, G. Vavon. Bull. Soc. Chim., 1914, 15, 
282—287. 

The catalytic hydrogenation of limoneno in prctsence of 
platinum Ijlaok was carried out at ordinary temperatures 
by agitation in an atmosphere of hydrogen. The absorp- 
tion proceeded in two distinct stages, two atoms being | 
first added on to the side chain with the production of I 
active carvomenthene, and this being later convertetl into 
inactive monthano. I’he rotatory power of carvomonthene 
isgivena8[a]57g— -i-118°, [a)43a — >j-234 ; and of its nitroso- 
ehlorido (m.pt. 95® C.) laj578-+344°, +724®. 

The hydrochloride, G2„HigCl57g, is inactive and hence 
symmetrical, — G. F. M. 

Oxalacfiic ester. H. Gault. Comptes rend., 1914, 158, I 
711—714. ! 

Gxalacetkj ester on keeping changes slowly to oxaloeitric j 
lactone, by the elimination of one mol. of alcohol from | 
two of the ester. The rapidity of the change de]jondH ujion ! 
the initial degree of purity of the sjieoiraon. At 160® C'. j 
from 70 to 80 pr cent, of th(5 ester was lactonised in 4 hours. | 
Dilute potassium carbonate; solution hastens the reaction, ' 
but strong solutions yield a stjparation of the potassium i 
derivative, which, unlike the corresponding derivative 
of the lactone, is practically insoluble in the oarbon'ate 
solution. The ])otasMiuin derivative is very stable under 
ordinary conditions, so that it is advisable to purify 
and preserve the ester in this form. Ujion acidifying in 
the cold it yields the yierfeotly pure ester. This distils un- 
changed under reduced pressure, whereas the lactone cannot 
be distilled. The lactone is readily converted into propane- 
tetracarboxylic ester and tricarballylic acid.— -»!. R, 

Patents 

Monosalicylide ; Process for the prodtiction of . E, 

Kopetsohni, Berlin, L. Karozag, Szolnok, Hungary, and 
0. Fodor, Berlin. Eng. Pat. 7875, April 3, 1913. 
Under Int. Conv., April 3, 1912. 

See U.S. Pat. 1,076,681 of 1913 ; this J., 1913, 1086. The 
same product is obtained by heating salicylic chloride in 
vacuo, — P. B, 


Unsaiwrated hydrocarbons; Manufacture of , W. H, 

Perkin, Manchester, F. E. Matthews, K. H. Htrange, and 
H. J . W. Bliss, London. Eng. Pat. 29,988, Feb. 16, 1913. 
Amino- ALCOHOLS may bo converted into doubly un- 
saturated hydrocarbons by heating with catalysts, such as 
phosphoric acid ; diluting vapours or gases may be used 
and the pressure in the reaction vessm may be reduced 
(compare Eng. Pats. 3873 and 12,771 of 1912 : this J., 
1913, 449, 711).— T. F. B. 

Isoprem ; Process of making . C. Ruder, Wandsbek, 

Germany. U.S. Pat 1,087,261, Feb. 17, 1914. 
The vapour of torpinool or “ a torpineol substance ” is 
subjected to a temperature sufficiently high to decompose 
the cyclic conqiound and to produce isopronc, at a pressure 
not exceeding that of the atmosphere. The vapour may 
be passed over a heated metal spiral. — T. F. B. 

Isoprene and its homologues ; Process for itreparing ^ 

A. Gerlaeh and R. Koetschau. Ger. Pat. 268,722, Sept. 
10, 1912. 

The mono- or di-hydrochlorkle of a singly or doubly 
unsatii rated tori^nc is treated with a heated substance 
which has the power to remove hydrogen chloride, at a 
temjieraturo ai)ove 600® G., a relatively small amount of the 
hydroeliloride being brought in contact with a largo surface 
of the soda-lime t)r other agent used for the purpose. 
The process may be carried out under reduced pressure, 
or in presence of a diluent gas, such as carbon dioxide. 
The crystalline hydrochloride may be melted and dissolved 
in a small quantity of teri)ene or an indifferent solvent, 
and the solution allowetl to fall in drops on the soda-lime 
ill an iron vessel or an iron or porcelain tube. The hydro- 
chlorides of pinone, di|jentone, sylvestrene, and limoneno 
are converted into isopronc, whilst those of the terpenos, 
and CgHi, are transformed into erythreno and 
dimethylorythrone. — T. F. B. 

Pinene ozonidc. Cinnamic aldehyde ozonide. W. J. Knox, 
New York, Assignor to Knox Teiqiezone Co. of America. 
U.S. Pats. 1,086,372 and i ,086,373, Feb. 10, 1914. 

'Phr ozonidos of jiinone and cinnamic aldehyde, the pro- 
jiaratioii of whiesh is described in Kng. Pat. 27,371 of 1912 
(see this J., 1913, 924) are claimed as being wliito, opaque 
substances. Pineiu^ o/.onide is also claimed to bo an 
inhalabie germicidal compound.— T. F. B. 

Alcohols from chlor hydrocarbons ; Preparation of . 

W. K. Mosland, Assignor to E. 1. du Pont do Nemours 
Powder Co., Wilmington, Del. U.IS. Pat. 1,086,381, 
Feb. 10, 1914. 

A monohaloobn derivative of a saturated aliphatic 
hydrocarbon is converted into the corro8|K)nding alcohol 
by heating with zinc oxide. The process may be applied 
to other halogen com[)ounds in which the halogen is 
attached to an alkyl group. — T. F. B. 

Casein calcium and process for producing the same, P. 
Sprougor and A, Tschudi, Basle, Switzerland, Assignors 
to Hoffmann-i^ Roche Chemical Works, New York. 
IJ.S. Pat. 1,087.515, Feb. 17, 1914. 

A .SOLUTION of casein calcium of about 10 per cent, strength 
is converted into a dry, white, stable powder, easily soluble 
in water and in milk, by drying it in the forni of drops and 
]>rcventing the drops from touching the surface of the 
drying vessel until tno water has evaporated. For example, 
the drops may be exjHisod to a column of warm air produced 
by a number of fine jots of high velocity, so as to suspend 
the drops until they are dry. — T. F. B. 

tiismelhykmimtetra-aminoarsenobenzeiui ; Preparation of 

derivatives of easily sduble in ivater to neutrM 

solutions. C. F. Boohringer und S6hne. Ger. Pat. 
269,660, Jan. 24, 1913. 

6 wr-M£TBYLAMlNOTETRA-AIIINOABaENOBENZKNK (see U.S. 
Pat. 1,081,079 ; this J., 1914, 41) is dissolved in water 
in presence of an alkali bioarbonate or ammomum 
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bioarbonate, and the product is separated from the sedation 
by addition of an organic solvent. The resulting salts, 
which are probably oarbamatss, are suitable for ther^utio 
purposes, c.jr., for intramuscular injection. — ^T. F. B. 

Araenic-phoaphorud, araenic-araeniCt araeniC'antimonyt 
araenic-adenium. and aramic-tdlurium compoands ; 

Procaaa hr preparing mixed organic . Farbwerke 

vorm. Meister, Lucius, und Brtining. C3er. Pats. 
269,699 and 269,700, Oct. 8 and 19, 1912. 

(1) Thk hydrogen compounds of phosphorus, arsenic, 
antimony, selenium, and tellurium react with aromatic 
arseno-dichlorides, forming the compounds mentioned in 
the title. (2) The corresponding arsenoxides may be 
used in place of the dichloridos. In this case, however, 
the arsenic- tellurium compounds cannot be obtained in 
a pure state, owing to the hydrogen tcllurido being 
oxidistnl by the arsonoxide. — T. F. B. 


Araenic-biamuth cxympmunda ; Procesa for prejxtring . 

Farbwerke vorm. Meister, Lucius, und Briining. Ger. 
Pat, 269,746, Sept. 27, 1912. Addition to Ocr. Pat. 
269,743 (SCO Jfing. Pat. 17,533 of 1013; this J., 1913, 
1030). 

An aromatic arsine is made to react with a bismuth 
compound containing the grouping, -Bi(halogen)j.. 

— T. F. B. 


'A.'A' -DinitroAA* -dihydroxyaraenobenzenc ; Proceaa for pre- 

'^taring . Farbwerke vorm. Meister, Lucius, und 

Brtining. Ger. Pats. 269,886 and 269,887, Oct. 11, 
1912, and Jan. 9, 1913. Additions to Ger. Pat. 20(i,456, 
(1) 3-Nitro-4-hydroxvbknzknk-1-aksinio acid, or the 
corresponding arsonoxide, is reduced by means of stannous 
chloride, preferably in presence of hydriodio acid, where- 
upon 3.3'-dinitro-4.4'-dih^droxyarsenobenzene is produced, 
the nitro groups not being reduced by this process. (2) 
Hypophosphorous acid is used as a reducing agent in place 
of stannous chloride. — T. F. B. 


Cantharidyl-pthyknedianiinc ; Procesa for prfjtfiring anil- 

like double compounda of . Farbwerke vorm. 

Meister, Lucius, und Brtining. Ger. Pat. 2(J9,66i. 
Aug. 2, 1912. 

The condensation product of cantharidinc and cthylone- 
diaminc of the empirical formula, CigHi^OaNj, is troatt?d 
with a gold salt. The products arc extremely active 
baotcricid^, and may be used in the treatment of tubercu- 
losis by injection into human beings or animals. — T. F. B. 

Ilexamethylemtelramine-methyl Ihiocyamik ; Proceaa for 

pre'itaring . K. H, Hchmitz.' Ger. Pat. 260,746, 

April 8, 1913. Addition to Ger. Pat. 266,788. 

1N.HTKAD of using isolated hexamethylenetetramine itself, 
as dMcribod in the principal patent (this J., 1913, 1032), 
a mixture of oonoontratt<d solutions of ammemia und of 
formaldehyde, or of comiontratod ammonia solution and 
a polymeridc of formaldehyde, is used. — T. F. B. 


Carbamic eaters ; Proceaa for prejtaring . Farlauifabr 

vorm. F. Bayer und Co. Ger. Pat. 269,938, April I 3 ! 
1913. ^ 

Glycol ethers of the formula, HO.(^H,.CHj.OR (where 
R represents a simple or substitutfjd aryl group) are 
converted by the usual methods into the corresponding 
urethanes X^jN.CO.O.CHj.CHj.OR, which possess power- 
ful antipyretic and analgesic properties. — T. F. B. 


Akduda horn chhrf^rocarbona ; Preparation of , 

E. C. R. Marks, London. From E. I. du Pont de 
Nemoun Powder Co., Wilmington, Del., U.S.A. Enir 
Pat. 29,964, Dec. 30, 1912, 

BttK U.8. Pat. 1,086,381 of 1914 ; preceding.— T. F. B. 


Aldehydes and ketones from monohdlogen derimUivea,’ 

Manufacture of . Fabriques de Prod, de Chimie 

Organique de Laire, Issy, France. Eng. Pat. 5533, 
March 6, 1913. Under Int. Conv., March 7, 1913, 
Skb Fr. Pat. 462,637 of 1912 ; thwJ., IIU3, 673.— T. F. B. 


/Caters of [hydrjpxy fatty acids ; Process for the tnanufaclure 

of . Chem. Werkc vorm. Dr. H. Byk, Lehnitz- 

Nordbahii, Germany. Eng. Pat. 11,741, May 20, 1913. 
Under Int. Conv., June 3, 1912. 

Skk Fr. Pat. 458,645 of 1913 ; this J., 1913, 1086.— T. F. B. 


j Cani/umdinc couqwunda suihrble ua a remedy for tubercu- 

I losia ; Manufacture of . Farbwerke vorm. Meister, 

Lucius, und Brtining. Hochst on Maine, Germany, 
i l^big. Pat. 17,693, Aug. 1, 1913. Under Int. Conv., 
j Aug. 1, 1012. 

I 8kb Ger. Pat. 269,661 of 1912 ; preceding. — T. F. B, 

1 Benzyl acetate ; Manufacture of . F. W. Klevcr, 

I (-ologne, (Jormany. Eng. Pat. 20,504, Sept. 10, 1913. 
i Under Int. (-onv., Sept. 11, 1912. 

I See Fr. Pat. 462,439 of 1913 ; this J., 1914, 277.— T. F. B. 


Organic compoiiwla ; Separation of ‘Ut low tempera- 

tares. W. E. Masland, Assignor to E. I, du Pont do 
Nemours Powder Co., Wilmington, Del. U.S. Pat. 
1,087,961, Feb. 24, 1914. 

See Fr. Pat. 453,165 of 1913 ; this .1., 1913, 767.— T. F. B. 

Ozonides ; Apparatua for the production of gaamita . 

W. .1. Knox, New York, Assignor to Knox Torpezone 
Co. of America. U.S. Pat. 1,088,346, Feb. 24, 1914. 

See Eng. Pat. 27,371 of 1912 ; this J., 1913, 924.— T. F, B. 


AlkyUdkoxymethyl catera of cresotinic acids. .J, Callscn, 
Assignor to Farbcnfabr. vorm. F. Bayer und Co., 
EllKufcld, Gt^rmany. U.S. Pat. 1,088,966, March 3. 
1914. 

See Eng. Pat. 16,387 of 1913 ; this ,1., 1913, 1030.— T. F. B. 


p-Nitrosop/icnylglycine ; Process for rmking . il. D, 

HkhIcI A.-G. Fr. Pat. 463,333, Oct. 7, 1913. Under 
Int. Conv., Oct. 8, 1912. 

See Eng. Pat. 22,694 of 1913 ; this J., 1914, 70.— T. F. B. 


XXI.-PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Patents. 

Dyestuffs enqUoyed in phoUigraphy ; Process hr sensitising 
-* — , J. H. Smith, Bois-CJolombos, fVanoo. U.S, 
Pat. 1,089,594, March 10, 1914. 

See Fr. Pat. 413,222 of 1910 ; this J., 1910, 1135.— T. F. B. 


Colour photography ; Process for producing polychromatic 

screens, [Aates, films, and jxtper for . J. Szczepaniki 

Luisenhof, Germany. U.S. Pat. 1,089,602, March 10. 
1914. 

See Eng. Pat. 17,065 of 1908 ; this J., 1908, 1 178.— T. F. B. 


Kinematograph films ; Plaalk material used in the manu^ 

facture of . H. Danzer, Assignor to Comp. G4ii4rale 

do Phonographes, Cin^matographoe, et Appareils de 
Precision, Paris. U.S. Pat. 1,060,910, Marob 10, 1914. 

Bek Fr. Pat. 443,031 of 1911 ; this J., 1912, 1008.--T. F. B. 
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XXU.-EXPLOSIVES ; MATCHES. ! 

Nitroedlido§e ; Solubiliiy of in ether-alcohol. A. | 

Alatteosohftt. Z. gea. HchiesH- und Sprongstoffw., 1914, 

9, lOfii— 106. 

Fivb grins, of nitrocellulose, contttiiiing N 12-0.5 per cent., 
which had been dried at 60° was anaken with alcohol, , 
and ether (ap. gr. 0-720) then added. 606 e.c. of the 
mixed solvonta wore added, there being a contraction ; 
of 6 c.e. on mixing. The mixture was shaken for J hour, 
allowed to stand overnight, then agitated frequently ! 
during the course of the dav and allowed to stand for 
40 hours. 100 c-.c. of the clear liquid were then drawn I 
otf, eva^)oratcd, the residue dried for 24 hours at 70° C., 4 
and weighed. Four different samples of alcohol were * 
employed containing respectively 99-6, 95-0, 90-0 and i 
80-0 per cent, of alcohol. With equal quantities of I 
(Aher and alcohol, solubilitujs of 62-3, 42-3, 28-7, and 14-2 | 
f)er cent, were obtained, with the varying concentrations 
of alcohol respectively mentioned above. When the 
ratio of other to alcohol was 2 to 1 and 3:1, solubilities of 
40-6, 62-4, 63*9 and 45-0 per cent., und 26 0, 42-4, 63-0 and 
57-6 per cent, respectively were obtain{^d. — (5. W. Mol). 

NUro-compounds of benzene ami toluene. W. Will. Bcr., 
1914, 47, 704 -717, 

As a factor in the prevention of accidents in manufactur<^ 
the chemical propertitw of 1 -he trinitrotoluenes were 
HtudiwI. Attempts to propane isomcrides other than 
the three known, by increase of pn^ssurc, temperature, 
or time of nitration, gave rise to trinitrolKmzoic acid, 
the salta of which would be a source of danger in manu- 
facture, or • to tetranitromethane. 'rhe constitution of i 
7 - trinitrotoluene was confirmed j the /^-modification was ! 
proved to be the 2.3.4-trinitrotolu(inc. As explosives, : 
the three isomeridea differed but little ; 7 - trinitrotoluene ■ 
was somewhat more sensitive to impact than o-trinitro- ' 
toluene, and less so than / 1 -triniti'otoluene. The a-isomeride i 
was loss readily attacked by alkalis than the other two, 1 
which formed sensitive salts of dinitrocresol. With i 
alkali and an oxidising age^nt, a-trinitrotoluene formed | 
hexanitrodibonzyl. Witli acetone and ammonia, a-, (1-, ! 
and 7 -trinitrotolueuo gave resiKictively a red, a yellowish- | 
green, and a blue colouration. The existc-nce of tetranitro- j 
benzene, and of the dinitrodinitrosobenzenc melting at i 
133° C. (Nietzki, Bor., 1901, 34, 66 ) was not confirmed, i 

— 0 . K. M. I 

Jilxtdoeiou id the works of the AkUen-GcscllarJiaft fur Aniliv- i 
fahrikation, Hummeleoerg, Germany, ('hem. Jnd., 1914, j 
87, 149—160. 

Without starting the stirrer or the c(joling water, a ! 
workman in the nitrobenzene factory ran the nitrating I 
acids into tho benzene, the charge forming two layers. | 
When the stirring-gear was thrown in, heat was suddenly I 
evolved, tho cover of the apparatus was blown off, and j 
the escaping nitrobenzene and benzene vapour formed j 
with the air a mixture which exploded spontaneously, : 
or was fired by sparks from fragments of tho iron vessel I 
or by hemp packing or straw sot on fire by projected acid. 
I’he use of interlocking cocks m s adopted after a some- 
what similar accident at another works. — 0 . E. M. , | 

mtro-compounde ! jKxplosion of . P. W. Uhl maim, j 

Chem.-Zcit., 1914, 88 , 389—390. 
DiNiTBOPnENOL forms explosive salts with alkalis, I 
ammonia, etc., and should not be boated with them in I 
closed vessels ; highly nitrated substances should not I 
lie heated in autowaves at all. At moderate tempera- 
tures nitro-com pounds do not explode in contact with 
sulphuric acid : even dinitrodiazonenzene can bo heated 
to 60° C. in v<*ry concentrated acid. Dinitronaphtbalene 
and dinitroanthraquinone have fired, without exploding, 1 
during manufacture. The } oesiblc causes of the Rummels* 
berg explosion are discussed ; interlocking, to prevent 
the opening of the acid cock before tho cooling water and 
stirring gear are started, is recommended. (See preceding 
abatraot.)— 0. B. M. 


Heat Test ComtniUu. See under Official Notice, page .337. 
Patbkts. 

Exj)losive ; Manufacture of an . C. Claessen. Fr. 

Pat. 463,714, Oct. 17, 1913. 

Hkxanitrokthanb is used as an explosive, alone or in 
combination with other substances, e.g., propellant 
powder: nitrocellulose (68 parts), hexanitroethane (16), 
trinitrotoluene (9), and diethyldiphenylurea (7 parts) ; 
blasting explosive : trinitrotoluene (36 parts) and hexa- 
nitroethane (64 parts). — G. W. MoD. 

Ex'idodve cartridges rantaining liquid oxygen. Soc. L’Air 
Liquide (Soc. anon, pour PEtude et TExploit. des Proc. 
G. Claude). Fr. Pat., 463,876, Dec. 28, 1912. 
liAMi'BLAOK of apparent density 0 - 2 - 0-26, obtained, for 
example, by tho incomplete combustion of naphthalene, 
is used as an absorbent for about four times its weight of 
liquid air. Naphthalene may also be addeil. A s{)ecial 
long detonator which brings the priming charge near the 
middle of the cartridge has to be used in order to prevent 
missfircs. (Siw also this 6 ., 1913, 627, 768, 769, 843, 
1131).— G. W. MoD. 

Guncotton and smokelesH powder. L. (:»uiguet. Fr. Pat^ 
464.028, Jan. 3, 1913. 

To produce cellulose free from foreign matter cotton 
WHste is dissolved, tho solution filtered, and formed 
into threads of ii thickness of from 1 to 3 deniers, which 
are then nitrated. — G. W. McD. 


XXIIL- ANALYTICAL PROCESSES. 

Fluorine in reagenUi. P. Carles. Ann. Chim. Analyt. 

1914, 19, 101—104. 

SuLi’iiiiKK! and hydrochloric acids are generally quii<^ 
free from fluorine but the authors were, unable to find 
any nitric acid which did not contain it. Nitric acid free 
from tho impurity can be obtained by distilling, and 
rejecting the first two-fifths which come over. Po^sium 
nitrate and probably also sodium nitrate contain fluorine 
from which they cannot be freed by repeated recrystallisa- 
tion. To obtain these salts pure it is necessary to pire- 
eipitate tho fluorine os barium fluoride by boiling a solution 
of the alkali nitrate with a little barium nitrate and then 
adding suifioient barium hydroxide solution to make the 
liquid just alkaline, tho excess of barium being subse- 
quently removed by precipitation with carbon dioxide. 
The nitrate obtained by double recrystallisation is then 
fret* from fluorine. Commercial caustic baryta contains 
large quantities of fluorides but those are entirely insoluble 
in water and a perfectly clear solution of barium hydroxide 
is free from fluorine. Barium acetate is not free from 
fluorine unless its solutions are neutral and perfectly clear. 
Barium chloride is usually free from tho impurity but 
Hotlium and potassium bicarbonates and ammonium 
carbonate always contain fluorine. Glacial acetic acid, 
separated by pouring off the mother liquor from the 
crystals, does not contain fluorine. — J. A. 

Arsenic^ copper ^ und iron; lodometry of . G. D. 

Lander and J. J. Geake. Analyst, 1914, 89, 116 — 121. 

The method described by Avery and Beans (this J., 1901, 
936) for the iodometric determination of arsenious acid 
in the presence of copper yields correct results, and may 
also be applied to mixtures of arsenitc with ferric, but 
not with ferrous, chromium, nickel, cobalt, bismuth, 
and zinc sidts, and to the determination of arsenic abid, 
for instance, in copper arsenate, after the arsenic acid has 
b^n reduo^ with sulphur dioxide in the presence of 
sulphuric acid. Antimony may be titrated in a similar 
manner in the jffesence of cupric, ferric, and bismuth salts. 

I The following pooees may be used lor the detetmiiiation 
' of cuprous and ouprio salts in mixtures of the same, for 
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example, in oommeroial cuprous chloride. A quantity 
of 0-1 grm. of the salt is disMlred in dilute hydiWiloric 
acid, boiled water is added, the solution cooled, an excess 
of potassium iodide introduced, and the liberated iodine 
titrated with thiosulphate; this qiyos the amount of 
cupric salt present. Sodium j^tassium tartrate, a slight 
excess of solid sodium bicarbonate, and an excess of 
standard iodine solution are then added to the solution, 
and the excess of iodine titrated with thiosulphate. The 
quantity of iodine used is equivalent to the total cuprous 
salt now present, and the amounts of cuprous and cupric 
salt contained originally in the sample may be calculated. 
Attempts to determine ferrous salts by oxidation with 
iodine in the presence of alkali tartrate and sodium bicar- 
bonate did not yield quite satisfactory results and attention 
is drawn to the fact that iodine reacts to a certain extent 
with sodium bicarbonate in solution. — W. IV tS. 


Titanium; Determination of a/t 'phosphate. (». S. I 

Jamieson and R. Wronshall. J. Ind. Kng. (Jhem., i 
1914, 6, 203—205. j 

For the determination of titanium in ferrotitaniurn or in | 
ores, the authors recommend the method of Rricson | 
(Iron Age, Aug. 27, 1903) in which iron is roducwl to the 
ferrous state by means of ammonium bisulphite or sulphur 
dioxide and then the titanium precipitated as phosphate 
in acid solution by adding ammonium phosphate and 
boiling. In the case of ores containing only small 
quantities of titanium, after dissolving by treatment with 
hydrochloric and sulphuric acids and evaporating with j 
Hulphurie acid, the solution should be neutralised with \ 
ammonia, and then again made acid with hydrochloric j 
acid before proceeding witli the determination. For | 
quantities of titanium up to 3 mgrms., ])rocipitatif>n ' 
is cffect-ecl in 60 c.c. of solution containing 3 c.c. of hydro- j 
chloric acid ( 1 : 1 ); for larger quantities, in 100 c.e. j 
of solution containing 15 c.<!. of acid. 1’ho iron may 1 
also be reduced by hydrogen sulphide in presence (»f | 
tartaric acid, the ferrous sulphide being dissolved in , 
hydrochloric acid and the determination continued as I 
usual. When tartaric acid is added, titanium can be | 
determined in presence of aluminium by this raothofi. 

—A. S. i 


Determination of hUut^furmce dag in Portland ement. 
Hart. See IX. 


DeierminatUm of lime, and magneeia in ores and slags, 
Blum. See X. 


Action of diazo-derinativeji upon vegetable oils, Hisley and 
Prohse. See. XII 


DeMion of nickel in fats. Kerr. See XU 


Dderminatum of rosin in varnishe.8, oils and soaps, Wolff 
and Scholze. See XIII. 


Sodium rJdoridc as a reagent for the. deterlion of soluble 
silicates in soaps, Isnairi. Se.t XII. 


Washing fmiMers conUiinimj perborate and their analysis* 
Jiingkun/,. See XII. 


Tunning irith and dejection of sulphite-celliUose extract, 
Moeller. See X V^ 


I Detection of\ free sulphuric aoid in leather. Paessler , 
See XV. 


dumtants for use in the double imlarisation {Olerget-Herzfeld) 
method of determining sucrose, Gillet. See XVII. 


Determination of mater [by dist.illati<m\ in massemites aiU 
molasses. C'lacher. See XVIT. 


Analysis of ample '^froducts. III. Range of mriation oj 
amilytieal ralueji in genuine maple syrufm. »Snoll and 
Scott. See XVII. 


Kjeblahl method {for eMimating nitrogen] ; Some limitations 

of the . H. D. Dakin and H. W. Dudley. J. Biol. 

Ohom., 1914, 17, 275—280. 

It is usually stated that Kjeldahl’s method is not directly 
applicable to substances containing nitrogen linked 
directly to oxygen or to nitrogen : the authors find that 
the method is also unsuitable for pyridine and derived 
substanoes, and that with piperidine, quinoline, iso- 
quinoline, acridine and their derivatives, accurate results 
can only lie secured after very prolonged heating (about 
4 hours). The use of potassium bichromate in the method 
apmars to obviate the difficulty in the case of pyridine. 
Other cyclic nitrogen compound presented no diffioulty, 
but it is recommended that in all oases of this kind control 
analyses should be made with pure substances. — ./. R. 


Separation of hydrocarbons by means of liquid sulphur 
dioxide. Edoleanu. See 11a. 


Detection of adulterants in saffron by means of phospho- 
molybdic acid. Verda, See IV. 


Valuation of fluorspar. Bidtel. See VTI. 


Colourimetric determination of small quantities of hydrogen 
sulphide. Mecklenburg and Rosonkran*er. See Vll, 


Vse of telluric acid in the determination of bromine associated 
with chimne in haloid salts. Gooch and Cole. See VII. 


I Determination of the aminomcid- and polypeptide-nitrogen 
' in barley, malt, and beer by formalin-titration Adler. 
See XVIIl. 


New method for the deter mi mlion of the salts of water, 
Windisch and others. See XVlIl. 


Detection of caramel \in wine, vinegar, brandy, etc.\ Schenk, 
See XVUl. 


Determination of the saU-aoluble proteins in wheat flour, 
Olson. See XIXa. 


Determination of crude fibre by Kbnig's meilMd. Grosefeld. 
See XIXa. 


Rapid gravimetric determination of buRer-fat, Konig. 
See XIXa. 


New method for determining the value of disinfectants, 
Duyser and Lewis. See XI Xb. 


The vapours of formaldehyde and its ^ymerides. Auerbach 
and PlUddemann. See XIXb. 


Soim coefficients of precipitabUity of quimne saks in saUne 
solutions, Taru^. 8u XX. 
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PATBlfTS. 

ThmnotoupUs for pyrometry. R. W. Paul, London. 
Eng. Pat. 12,708, May 31, 1913. 

Onk member of the thermo-couple oonsistfl of a tube and 
cap, eo as totally to enelofle the other meml)er. — B. N. 

DetertoTM of combustible gases. A. Philip and L. J. Steele, 
Portsmouth. Eng. Pat. 5407, March 4, 1013. 

A CATALYTTCAU.Y- ACTIVE wirc aiul an inactive wire are 
joined alternately in a Wheatstone bridge with resistance 
elements, and the relative changes in resistance are 
observed by the readings of a galvanometer in a battery 
circuit. The galvanometer is joined to the resistance 
elements, through sliding contacts, adjustable, r.g., 
by means of a screw, as a means of securing an initial 
zero Heading. The active and inactive wires are sur 
rounded by tubes, the one round the inactive wire being 
provided with adjustable Ofienings for equalising the heat 
losses by radiation from the wires, so as to secure a 
practically constant reading. A window is provided 
m the case surrounding the active wire for observing 
the glowing of the wire in a combustible atmosphere. — B. N. 

Qasexms mixture ; Apparatus for ddermining a definite 

constituerU of a by the absorption method. Driiger- 

werk H. und B. Drager. (Jer. Pat. 279,088, Feb. 21, 
1913. 

A VESSEL containing the sample of gas is combined with a 
manometer for measuring the reduction of pressure due 
to absorption of one of the constituents. The absorbent 
is contained in a receptacle inside the gas vessel, normally 
fastened gas-tight to the cover of the latter, but forced 
away therefrom by a rod, or by a screw which also servos 
to close the OfMUiing provided for equalising the pressure 
before making a determination. — A. S. 

Inflammable-gas indicator. A. Guasco, Paris. U.8. Pat. 
J,089,a50, March 3, 1914. 

See Fr. Pat. 437,585 of 1911 ; this .L, 1912, .560.— T. F. B. 

Chemical awdysis ; Meant for use in . .T. G. Hume, 

Huns, Scotland. U.S. Pat. 1,087,2.39, Fob. 17, 1914. 

See Eng, Pat, 21,076of 1910 ; this J., 1911, 12,33.— T. F. B. 

Apparatus for testing [grading] coal or ores. Eng. Pat. 4992, 
See IIA. 

Apjtaratus for applying tensile and compressive tests to 
cement, concrete, and the like. Eng. Pat. 6645. See IX . 


Books Received. 

Hie MedikamentSskn Setfkn. Ihrk Hekstellunu 

UND BKDEUTUNO UNTER BERlJCKHirHTIOUNn PER 
ZWIHCHEN MKDIKAMKNT UND SkIFKNOBUNDLAOE HJOo- 
I.ICHKN CHEMISCHKN WkOH.SKLBKZIKHUNOEN. Ein 
Handbuch fiir Chemiker, Seifenfabrikanten, Apotheker 
und Aertzto. Von Hr. Walter Schrauth. Julius 
Kpringer’s Verlag. Berlin, W 9. Linkstr. 23 — 24. 1914. 
Price M. 6. Bound M. 6.60. 

This volume (9^ by 6| ins.) contains 159 |>ages of subject- 
matter, with alphabetical indexes of names, subjects, and 
one of technical proprietary t^rms,with names and addresses 
of proprietors, etc. This is preceded by a list of German 
patents and {latentees with claims, and trade names of 
medicated soatis defined. The Bubjoot-mattcr itself is 
classified as follows : — I. Boap as a washing, disinfecting, 
azul curative agent. II. General technology of medicated 
soaps. III. Special composition of medicated soaps. 
IV. Methods for the examination and testing of medicated 
soaps. V. Legal regulations relating to the dealing in and 
dis^nsing of medicated soaps. 


A Text-Book op OBaANio Chemistry. By A. F. 
Holleman, Ph.l)., etc., Professor Ord. in Amsterdam 
University. Edited by A. Jamieson Walker, Ph.D., 
assisted by O. E. Mott, Ph.H. Fourth Edition. John 
Wiley and Sons, Inc. New York. 1914. Price 10s. 6d. 
(iiapman and Hall, Ltd., London. 

Thw volume (OJ bv 6 ins.) containing 590 pages of subject- 
matter with 79 ifhistrations, and an alphabetical index 
of subjects. The text is classified as follows : — I. Intro- 
duction. Qualitative and quantitative analysis. Molecular 
weight determinations. Laboratory methods, etc. II. 
Aliphatic compounds. III. (Cyclic compounds, (u) Alioyclie 
compounds, and {b). Aromatic com|»oundH. IV. Alkaloids. 


A Laboratory Manual of Oroanio Chemistry fob 
Beginners. By A. F. Hollkman, Ph.l). Professor 
Ord. University of Amsterdam. An Appendix to the 
Author’s Text Hook of Organic Chemistry. Edited by 
A. Jamieson Walker, Ph.l)., B.A. .John Wiley and 
Sons, Inc., Now York, (-hapman and Hall, Ltd., 
London. 1913. Price 48. 6tl. 

Volume (7f by 5 ins.), contains 74 pages of subject matter, 
and an alphabetical index. 

Summary Rkvort of the Mines Brani’h of the Depart- 
ment OF Mines for the Calendar Year ending 
Dkukmbkr 31st, 1912. f^anada Dept, of Mines, 
Ottawa. No. 224 (No. 26a. 1913). Price 15 cents. 

Magnetite Ouc’ukrenuks along the ()entral Ontario 
Railway. By E. Ijndeman. (Canada Dept, of Mines, 
Ottawa. Mines Branch Rept. N<». 184. 

AiT.sTiN Brook Iron-bearing I)i.strk’t, New Brunswick. 
By K. Lindeman. Canada Dept, of Mines, Ottawa. 
Miiu's Branch Rej)t. No. 105. 

Explosives ; Tksih of Permissible . By Clarence 

Hall and Spencer P. Howell, Bulletin 06. U.S. 
Bureau of Mines, Washington. 

The results arc gi\en of all explosives permissible in coal 
mining in the Unind States, tested between May 15, 1909 
and March 1, 1913. A copy of the test rei^uirements 
and the names of explosives on the permiBsible list 
are appended. 

Symuoles Internationaux. Commission Electro- 
technique International. SecrOtaire G^m^ral, 28, 
Victoria Street, Westminster, S.W. Price 2s. 

Contains preface, remarks on the standardisation of 
symbols, rules for quantities, tables of symbols adopted, 
units and signs for names of units, mathematical S 3 an- 
bols and rides, abbreviations for weights and measures, 
and name for electrical unit. 


Poisons and Habit-Forming Drugs. By Martin 
L. Wilbert and Murray G. Motter. Rmirint No. 146 
from the Public Health Reports. U.S. Riblio Health 
Service, Washington. 

A DIGE.ST of laws and regulations relating to the 
manufacture, sale, use, and poeusession of poisons and 
habit-forming drugs enacted during 1912 ana 1913, now 
in force in the Umted States. 


Dust and Gas Exi*losions in Coal Mines ; Notes on 

THE Prevention of . By Gbobob S Riob. 

Technical Paper 56. U.S. Bureau of Mines, Washington. 

Suggestions and recommendations with a view to decrease 
the number and extent of mine explosions. 

£xn.osTVEs IN Coal Mining. Use and Misuse of . 

Miners' Circular 7. By J. J. Rutledge, with a preface 
by Jos. A. Holmes, U.B. Bureau of Mines, Washington, 
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BuLLimr OT thi Bxft. ov Aosxoitltueb, Tbikioa]) axo 
Tobaoo. VoL Xm. Na 77, Trinidad. PitoeSA 

CoxTAixs **aaniirial experimente on ooooannte.” By 
Jos. ox Vbbtiuil. 


Oil-Seeds, Oils, Fats and Waxes. Selected Reports 
from the Soientifio and Teohnioal Department, 
Imperial Institute. [Colonial R^rts No. 88, MUoellan- 
eons.] V^In continuation of No. 82 [Cd. 6022], January, 
1912.) Wyman and Sons, Ltd., 49, Breams fioildings. 
Fetter Lane, London, E.C., and 28, Abingdon Street, 
S.W., and 64, St. Mary Street, Cardiff; or, H.M. 
Stationery Office (Soottoih Branch), Forth Street, 
Edinburgh; or, E. Ponsonby, Ltd., 116, Qrafton 
Street, Dublin. [Cd. 7260]. Price, S^d. 

Volume (9| by ins.) containing 696 pages of subject 
matter, and an alphabetical index. 


Intebmetallio Compounds. Cecil H. Desoh, 
D.Sc., Ph.D. Qraham Young Lecturer in Metallurgical 
Chemistry in the University of Glasgow. Loqgmans, 
Green and Co., 39, Paternoster Row, London, New 
York, Bombay and Calcntta. 1914. Price 3f. net. 
Volume, containing 108 pages of subject matter with 
17 illustrations, 4^ pages of rcaerenoes, and an alphabetical 
index. The text is sitodivided and daesiffed as i^ws : — 
I. Thermal analysk. II. Microscopic structure. HI. 
Isolation of intermetallio obmpounds. IV. Native inter- 
metallic compounds. V. iraysioal properties. VI. 
Existence of intermetallio compounds in the liquid state. 
VIL Relations of intermetallio compounds to carbides, 
silioides, etc. VIII. Ternary compounds. 


ATOMS ttAXDBUOK DEE KOBLEEVTIIBATE. Von Dr. B. 
^iLKKB, O.H. PuAmcr Mider TlninHitU OSttbigm, 
Ac., Dritte Auflage. Johann Ambrosins Bartons 
Voitog. Uipiig. 1M4. FrioaU. H Boond II. 2S.(IOi 
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of the carbohydrates, n. Detailed desoriptioii and tteat- 
ment of the oarbohydratca III. Polysaeobaridw and 
saooharo-oolloids, amorphous or crystall^ble with diffi- 
culty. rv. Polyhydrio alcohols of toe gluocsea. V. 
eff the oarboh3rdrate group, including toe iddehyilrr-aeids, 
the saccharins and saocha^c aoida. 


A Thibd Year Pousse op Oboanio CnsMipniY. The 
Heterocydio Compounds, Oarbohytetes, and lerpeneib 
Bv T. P. Hildetoh, D.So. Methuen and Co., Ltd., 
36, Essex Stxeet, London, W.C 1914. Price 6c. 

Volume (74 by 6 ins.) oontaining 891 pages of subject 
matter with ntunerous diagmms, and an alphabetieal 
index of subjects, and index of anthors. llie 
rabjeot matter is olassffied briefly as follows .*—L 
Heterooyoho compounds. 11. Three- and four-membored 
^igs, etc. III. Lactones, thetines, and betaines. IV, 
Five-membored rings. V. Five-membered pdyhetero- 
atomio riiw : The asoles. VL Six-membered rings ; 
Fyrones, Chromonee, etc. Vn. Bix-membeied mono- 
heterooyolio rings. VIII. The alkaloids, etc. IX. The 
X. The polypeptides. XL Carbo^dxates, etc. 
XII. The terpenee, etc. 


Indu-Rubbeb Labobatoby Pbaotice. By W. A. 
Caspar], B.So., Ph.D., etc. Macmillan and Co., Ltd. 
St, Martin’s St^^t, London. 1914. Price fls. not. 

Volume (74 by 5 ins.), oontaining 177 pages of subject 
matter, with 26 illustrations, appendix with statistios, 
tables, etc., filling 11 pages, and an alphabetical index of 
subieots. The text is classified as follows I. Crude and 
washed rubber. ;il. Machinery and apparatus. III. 
Rubber diluents. IV. Solid compounding mi^erials. V. 
Miscellaneous accessories. VI. Specific gramies. VII. 
Analysis of manufactured rubber (organi^. VIII. 
Analysis of manufactured rubber (inoiganic). IX. Gutta- 
peroba and Balata. 


Labo^toby Manual op Glass Blowing. By Frakoi] 
McGraw-Hill B^k Company, Ino. 
89to Street, New York, and 6, Itoveri 
. Street^ Xiondon, E-C 1914. Price 3s. 2d! net. 

Volume (7f by 6Jins.), oontaintog 67 pages of sobjeo 
ma^ with 18 fllustrations, and an ^j^betkml index a 
sntoooto. The text is subdivided as fdfows I. Materiali 
andappara^ H. General operations. HI. Slementan 
exesekes. IV. Advanced exerdses. V. Modified method 
and speoial operations. 


KaBEiDE u»© SILUSEDE. Von Prof. Dr. Otto Hdmo 
angewandte Eldktro 
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*New Books. 


iThe llomaQ nnmsmlii in thick type refer to the itiillar 
olM!«jflcati()i) of abetraots under ** Journal and Patent Litera- 
ture '* sud in the of IH^tent AppUmtiont.**] 


Ice and Cold Storage Trades’ Directory and Hattdbook. 
1914. 8vo. pp. 314. Diffe. London. 1914. 6s. 

UA. J' 8. 8, : Fuel, Solid, Liquid and OiNons. 

8vo. pp. 388. E. Arnold. London. 1914. 
Net 12s. 6d. 

SimTnerebaek, Prof. 0. : Die Verkokung der Stotokqibto 
bei niederer Tempesatur. (81 8. m. 18 Abbildgn.). or. 8*. 
Kattowitz. Gebr. Bohm. 1913. H. 1.60. 

Seheel, K. : Ueber die Erweiteirttug der oberen Brauoli- 
barkeits^nxe des Abel-*' 

Leg. 8®. Berlin. *’ ’ 


Ub. 


JBlok, A. : ITie Elementaiy Prto^^ of Btomtoa- 
tion and Artifioial Tii ghting . g^o. np. fifg. 
Greenwood. London. 191A Met 8i. 6d. 

MaUer, Dr. N. L. : Die Fabcikatkm n, Btoeniohailcsi 
der MetaUdrahtlampen. (IX, 1988. m. 91 Ablffidgn.) 
gr. 8®. Halle, W. &app. 191A doth K. 946. 

D. H. : Inoandesoent Eleotrie lAnns and their 
ito>n. Bloetmted. Gr. 8?o. p& I2(k * 

London. 1914. Mettodd. 
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BMiki, WddBMtm. 1914. Half mor. H. 40. 

Mfier, R s Ink ICanubotiire, inalading Wrtiii^f i 
Copying lithogmphio, Markings Stamping ana Laoadzy ^ 
Inka. TranilatM from the Gennan of tne 6th ed. by^ 
Arthur Morris and Herbert Bobaon. With 8 iUustrationa. 
2nd roTiaed and enlarged BngUsh ed. Cr. 8 to^ 

S pw Till — 171. Soott, Greenwm. London. 1914. 
et 6a. 

VL Mierzinskit 8. : The Waterproofing of Fabrioa. 

2nd reTiaed and enlarged ed Or. oto. pp. 182. 
Soott, Greenwood. London. 1914. Net 6a. 

VtL Banibuch der Kali-Bergwerke, Salinen u. Tief- 
bohnintemehmungen 1914. (XL 8428.) 8°. 
Berlin, Finansverlag G. m. b. H. Cloth 11 11 

BotenkrSfuer, F. : Daa Kaliaalayorkommen im Ober- 
elaaaa. (17 8. m. 1 Taf.) gr.8°. KattowitK.Gebr.Bdhm. 
1918. M. 1.20. 
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F. 01 { Sugar Ainlyiii. 3rd ed. Or. 8to. 
Chapman md Hall ]§14. Net 12 b. fid. 


XVin. J^O^W.A. ; Brew*By.produota. Cr.Sro. 

W 162. “Bre*g Trade Beview.” 
LoA^n. 1914. 

XIXA. BurU-Davy, J.': Maisd ; its hiatozy, cultiyation, 
^ handling, and uaea; with ape<^ referenee 

to South Afrioa; a tezt«book for farmers, students of 
agrioultore, and takers of nature study ; with front, and 
246 illustrations. N.Y., Longmans. 40+881 p* tabs. 
D. 1914. 17.60. 

Murray, J. A. : The chemistry of cattle feeding and 
dairying; with il. and fold, chart. N.Y., Longmans. 
12+841 p. diagrs. tabs. D. 1914. 11.76. 

H. 6. : A text-book of sanitary and 
applied chemistry ; or, the chemistry of water, 
air, and food 3d ed. rev. N.Y., Macmillan, o. ’13. 


Liebiadht Th., u. Dr. E. Korreng: EristaUisationsyor- 
g&nge in binarem System u. Chloriden v. einwertigen u. 
Kweiwertigen Metallen. (8. 192—212 m. iO Fig.) Lex 8^. 
Berlin, Q. Beimer. 1914. M. 1. 

Hol&ont, Prof. L., u. M. Jakob : Ueber die spesifische 
Wirme op der Li^t zwisohen 1 u. 200 Atmosph&ren. 
(8. 213—219 m. 1 Fig.) Lex 8^ Berlin, G. iteimer. 
1914. 60 Pf. 

Y. Deoeht Dr. C. H. : Metailographie. Deutsoh v. Dr. 

* F. CmmiL (Vin, 266 S. m. 116 Fig. u. 6 T.t) 

J. N. Bwth, teipiig. 19U. aotb M. 16. 

Orionif XJ. : Annuario della industria mineraria (per 
minerali metalliferi), metallurgioa o meooanioa in Italia. 
Anno 1 (1913-14). Milano. 8°. Fig. p. 1044. xii. 
1914. Lire 6. 

ChosmanUf Dr. H. : Zur Konntnis der Berg. u. HUtton* 
Industrie in China. (13 8.) gr. 8^ Kattowitz. Gebr. 
B6hm. 1913. 80 Pf. 

Schmidt, Dr. A. : Die nordbayrisohen Eisen u. Mangan- 
Yorkommen. (208.) gr. 8”. Kattowitz. Gebr. B^m. 

1013. M.1.20. 

Michaut, A. : L’industrie aurif^re au Transvaal, son 
paasd, son avenir, carte:*. in-8°. Paris, A. Lahure. 

1014. 6 fr. 

Quin^o Metal Handbook and Statistics. 12nio. pp. 147. 
Quin, London. 1914. Net 3s. fid. 

XI. Ferchland, Dr. P. : Die elektroohemisohen 
* Patentsohriften der Vereini^n Staaten v. 

Amerika. Ausstige aus den Patentschri^n, zusammenge- 
stellt u. m. ausftihrL Saoh- u. Namenregister versehen. 

2. Bd : Elektrolyse (Chlorate, Bleiohen u. Desinfizieren, 
Anoden, Kathoden, Galvanoplastik, Galvanost^ie, 
Diaphragmen, Apparate). (VI, 201 S. m. 304 Fig.) 
gr. 8®. Halle, W. Knapp. 1913. 18 fr. 

XII. Fdd et Vorciman : Manuel de la fabrication de 

la glycdrine, suivi d’un aperou de la ohimie 
technoldgi^ue des matihres grasses. 2e 6dit., rev., in-12, 
rel. Paru, H. Desforges. 1914. 6 fr. 

Frttoch, J. : Fabrication et raffinage des huiles v4g<‘taleB. 
2e 4dit. ref. 102 Fig. in-8®. Pads, H. Desforges. 
1014. 18 fr. 

YJY^ Brown, H. : Bubber, its Sources, Cultivation 
and Preparation. 8vo. pp. 200. London, 
J. Murray. 1914. Net fis. 

XVL Jongh, A. G. de : The looking up of xdosphate 
fertilizers in Java soils. (14 8.) Lex 8®. 
Beilin, Verlag f. FacMteratur. 1014. 76 Pf. 

Xsr,D.B. : ACoorseofPraotioal Work in the Chemistry 
of the Garden. Cr. 8yo. pp. 40. London, J. Murray. 
1914. Net Is. fid. ! 


20+846 p. (9 p. bibl) 12®. 1914. $1.40. 

XX. Craveri, C. : Coltivazione industriale delle piante 
aromatiche da essenze e medioinali: manuals 
pratioo. Milano. 8® Fig. p. xxix, 307, con 24 tav. 
(Man. HoepU). 1914. Lire 8.50. 

XXL Orange, D. : Pour faire une bonne autochrome, 
oonseils pour faire de bonnes photographies 
en oouleurs, in-lfi. Paris, Ch. Mendel 1914. fiO o. 

Sheppard, S. E. ; Photo-Chemistry. Illustrated. 
Or. 8vo. pp. 474. London, Longmans. 1914. 12s. fid. 

XXII Hophineon, B. : A Method of Measuring the 
* Pressure Produced in the Detonation of High 
Explosives or by the Impacts of Bullets. (Royal Society.) 
4to, swd. London, Dulau. 1914. Net Is. fid. 

Voigt, A. ; Die HersteUung der Sprengstoffe. 1. TL : 
Schwarzpulvor, Chloratsprengstofie, SomessbaumwoUe, 
rauohsohwache Schiesspulver. (VII, 180 S. m. 36 Fig* 
’13. 7.80. W. Knapp. HaUe. 1914. M. 8.66. 

xxm. Aliena'S Commercial Organic Analysis. Vol. 8. 

4th ed. Entirely re-written. Royal 8vo. 
pp. 70fi. Churchill. London. 1914. Net 21 b. 

XXTV . Bauer, Dr. H. : Geschichte der Chomie. 1. 

* Von den kltesten Zeiten bis Lavoisier. 2., 
verb. Aufi. (9fi S.) Sammlung Goschen. Leipzig. 1914. 
90 Pf. 

Benson, H. K. : Industrial Chemistry for Engineering 
Students. Cr. 8vo. Macmillan. London. 1914. Net 8b. 

Price, T. Slater, and D. F. Tmaa : A Course of Practical 
Organic Chemistry. 2ad ed., 8vo.^ pp'. 264. Longmans, 
London. 1014. 3s. 

Wedekind, Prof. E. : Stereochemie. 2., umgearb. u. 
verm. Aufi. (12fi S. m. 42 Fig.) Sammlung Gdsohen. 
Leipzig. 1914. 90 Pf. 

Kuater, Prof. F. W. : Logarithmisohe Rechentafeln f. 
Chemiker, Pharmazeuten, Mediziner u. Physiker. Im 
Einverst&ndxus m. der Atorngewichtskommission der 
deutsohen chem. GeseUschaft u. der intematioaalMi 
Atorngewichtskommission f. den Gebrauoh im Unter- 
richtslaboratorium u. in der Praxis bereofanet u. m. 
Erl&utergn. versehen. 14., verm. u. verb. Aufi. (107 R) 
8®. Leipzig, Veit und Co. 1914. Cloth M. 2.80. 

Kofler, M. : Ueber die L5sliohkeit v. Gasen in Flilarig- 
keiten. (12 8. m. 2 fTg.) gr. 8°. Wien. A. Holder. 
1918. 62 Pi 

Lepaiua, Prof. B. : Deutschlands chemisohe Industrie 
1888-1913. (107 Rm. 2 Taf.) gr. 8®. Berlin, G. Stilke. 
1914. aothM.2.60. 

Lettif E. A. : Some Fundamental Problems in CSiemistiy. 
Old and new. 8vo. pp. 260. Constable. LondoL 
9114. Net 7a fid. 

*Compllsd by H. Orsvel and Co., 83, Kine Street, Covent 
Garden, London, W.C., from whom ail the works in the preceding 
lilt can be obtamed. 
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Official Notice. 

ANNUAL GENERAL MEETING. 1914. ^ 

In accordance with the proviaions of By-law 64, notice is 
hereby given that the Annual General Meeting wiU be 
held at Universi^ College, Nottingham, at 10.30 a.m., 
on Wednesday, July 16«j, 1914. A programme of the 
proceedings will be issued later. 

In accordance with the provisions of By-law 24, them 
members whose names are printed in iUuic^ in the List 
of Council will retire from their respective offices at the 
forthcoming Annual Meeting. 

Prof. G. G. Henderson, O.Sc., has been nominated to the 
office of President under By-law 20 ; Mr. N. H. Martm, 
Dr.W. H. Nichols, and Mr. Harry Silvest'irhave been nomin- 
ated Vice- Residents under %-law 21, and Sir Wm. 
Crookes, O.M., President B.S., has been nominated a 
Vice- ftesident under By-law 20 ; Mr. Thos. Tyrer and Dr. 
R. Messel, F.R,S.,have been reappointed Hon. Tlreasurer 
and Hon. Foreign Secretary rw^ctively. 

In accordance with the provisions of By-law 72, notice 
is hereby given that the Council has awarded the Society’s 
Medal to the Rt, Hon. Sir Henry Roscoc, LL.D., F.R-S., 
for his conspicuous services to science, to education, and 
to this Society. 

Members ore requested to nominate, on or btdore 
May 22nd next, fit and proper persons to fill four vacanoiw 
among the Ordinary Members of Council. Fornw for this 
purpose can be obtained from the Secretary erf tlw? Society. 

By-law 23 : — An ordinary member of Council shall be 
nominated by ten or more members upon Form B in 
the Scliodule, a copy of which form shall bo furnished 
by the Secretary upon the written or verbal request 
of any member, but a momlior shall not be eligible ta 
sign more than one such nomination form, and the membor 
nominated shall sign the declaration set forth oo the form. 
A nomination shall be declared invalid by the Council if : 

tt. The member thereon nominated is disqualified {<x 
election, or ineligible to be elected, as provided by the 
By-laws. 

6. The nomination is not made on the authorised 
printed form or substantially not in the manner dkeotod 
thereon, 

c. The nomination form is signed by less than ten mem- 
bers not disqualified or not ineligiolo to nominate as 
provided by tm; By-laws. 

d. The nominatien form is not rooeivod before or upon 
the day apjwinted therefor. 

c. The member nominated has not signed the declaration 
printeil upon the form. 

A member whose nomination aforesaid is declared to be 
invalid, shall receive notice thereof from the fcjecretary, and 
shall not be submitted for election. 


Canadian Section. 


Meeting held at Toronto on Thursday, JSth December, 1913. 
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THE EVOLUTION OF THE REFUSE DESTRUCTOR. 

BY OR. E. KOHLMANN, 

The removal and disposal of municipal refuse in a sani- 
tary and economical manner, has always been one of the 
most acute problems of civic administration. Formerly 
the city wast-e was either dumped upon plots of land, 
usually located on the outskirts of the city, or used as a 
fertiliser. However, with the rajudly increasing ^jrowth of 
the cities, these dumps, which were mostly bre^ng places 
for all kinds of germs and were also sources of annoyance 
in many ways, had to be done away with, and the area 
formerly occupied by them was converted into budding 
land. Relatively to the growth of the cities the value of 
the refuse decreased ; the refuse lost its fertilizing pro- 
perties BO that the demand from the agrioultuiuts leeaened. 

The necessity for disposal of the waste in an economical 
and sanitary manner thus became more and more urgent, 
and many ^orts were made to discover the best method. 


m 


The only perfectly sanitai^ way in use up to the present 
time had own considered that of incineration. Inomeca* 
tion was first started in Bni^biML in 1874»a dust contractor, 
Fryer, badt an experimental fumaoe, which was improved 
upon by the erection at Manchester, in 1876, of the first 
efficient type of fumaoe, called a “ destructor,” con- 
suming aU forms of town^s refuse in an nnseparated 
condign. His invention oriiginated from the knowlet^ 
of the largo amount of oartionaoeous matter in EngUSh 
refuse ; even now if the oompoeition of refuse, brqwn-oosJ, 
and peat is oompared, it is apparent that the calorific value 
of refuse in some dtiee, especially where anthracite or 
pit-coal is Inirnt, is as hi^ as that of raw brown-ooal and 
})eat But more reoently the value of the inferior con- 
stituent parts has been realised, and this knowledge has 
been the basis few the further evolution of destructors. 

The incinerator of Fryer deserves attention, in so far 
that a numbw of destmotors of this type were installed 
all over England, and aoeordins to whether rear or top 
chaining was adopted, a liumber of different systems 
were introduced. The fumaoes themselves had all as a 
rule a single oblique gratiiig on which the refuse was 
burnt. The escaping gases pMsed either through openings 
at the rear of the fumaoes or through holes in the covering 
vaults. 

On the same principle the first plant on the Europeu 
continent was bmlt in 1896, at Hamburg, but with oertaiB 
alterations. In place of Fryer’s grating the Hamburg 
Board of Mana^mont introduced a grate with numerous 
cofiioai-diaped holes ; the reason for this alteration was 
that a pciwated sheet-iron plate distributes the drau^t 
more uniformly over the whole mass of refuse which is 
beii^ consumed. Fig. 1 shows a diagram of the first 
Hamburg d(«tructor of the Horsfall typo The gas 
outlet is seen in the covering vaults. The second altmao 
tion of importance was the adoption of fans instead of 
steam jot-blowers. To promote combustion English 
furnaces used steam jet-blowers, but, as condensed stoan 
absorbs the heat, it would have been practicaBy impossible 
to consume the Hamburg refuse, which is of inferior 
oombustible composition. 

Indepondent of Hamburg the firm of Herbertz at 
Cologne (Germany) came to the same conclusion that a 
porfiMrated grate with the fan in lieu of the steam iet- 
frfower, was an advantage over the English styles, and in 
1900 tb^ first brought out a destructor improved on these 
lines. The cell of Herborts retained a rectangular plan 
similar to that of the English furnaces, but the fiue was 
arranged too close to the grate so that only a very limited 
quantity of refuse oonld be treated. But as the perforated 
plate works with much higher draught and a much greater 
efficiency pm* square foot of grate results, a limit was 
soon attuned as to the size of the grate and the cell 
above which the operator could not manage the cake of 
clinker. 

Then Herbertz introduced the small cell of 1*2 sq. yds. 
of grate area against 3*3 sq. yds. of the English furnaces 
To obtain a bauinoe of the fluctuating temperature in the 
single cell, several oelb were combined to one fumaoe 
block, and a syBtem of mutual support established ; English 
engineers in the meantime had also adimted similar idess. 
But Herbertz took a fiirther step. To avoid possibls 
ffuUnation of temperature in the separate cell, he made 
2 or 3 small charges on the grate before he removed the 
olihker cake. Thus the criteria of Herbertz^s furnace are 
small cell and small individual charges. (Fig. 2.) 

Previous to the inteoduotjon of this system in Flume 
and Briiim (Austria) and Kiel (Germany) in 1905 and 1906 
Fospectivefy, the plants of Bnissels ana Ziirieh had been 
oonstruotod in 1^ ojid 1904 respectively. 

Up to this time the EngUeh fornaoes show no marked 
improvement. In 1903, however, Messrs. Hughes and 
Sibling, two Endish ezgineera, had erected the 
d^ruotor plant of Frederunbeig (Denmark), in which 
the system of mutual snpfwrt df a group of cells is adopted 
Bimilariy to the Herberts tystouL By the arrangement of 
4 cells in one gronp, the partition wall is ps^ done 
away with, to that the gases of one oell escape 
the other. This doable edl was the beginiuiig cf ^ 

• 2/ 




Fla. 2.— The Merberlz Furnace. 


continuous grates, widely used tn EngUnd, >" j^e 
diviaion wall diaappoam wholly » *f“djrate rcanlta, 
the parts of which are charge and 
An sample of this plant may be seen at (Wash., 

U.S.A.). The destructor has a capacity of w tons, and 
ia constructed on the Meldrum a;^tem. 

Tho objection to this typeis that the removal of clinker 
oonld not practically be effected without derangement 
of «T««“®Vrts, so that it has given lf«e ®* 

FredeSmbergTwhere the division of cells is at least indi- 


cated by a small wall above the grate. This partition has 
been constructed in order to separate each cake into smaUer 

portions and to faciUtate the handUng of clinker. How- 

ever, these division walls suffered greatly from the adher- 
ence of clinker and from heat so that it was necessary to 
cool them by the incoming draught. The grate thus 
resulting consisted now of a bottom part and two side 
walls, and an exceedingly favourable wape of ^*te was 
obtained, namely, the mould grate (Pig. 3). shaiw 
has the advantage that the air affects the cake on aU 
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iides and develops therefore a very intense heat. The 
mould grate was at first installed in Ei^lish furnaces, 
but is in use also in other systems, as €.g. in Humboldt's. 



The English furnaces have not adopted from Herberts 
the small cells and the manifold individual feeding devices, 
but remain of the same large capacity of 20 to 24 tons in 
order to save wages. Since the cake became consequently 
too heavy, mechanical discharge was introduced, for whicn 
the mould-shaped grate is admirably suited, because the 
clinker on account of the intense heat vitrifies well and 
takes the form of a mould and can be removed as a whole. 
The handling of the clinker is facilitated to the operator 
by the use of a. bar generally bent to a spiral shape, which is 
mt into the refuse and around which the clinker melts, 
ly means of a ring-shaped handle attached to the spiral 
iron bar the whole cake can be removed by a winch 
without any trouble. This device is patented by Heenan 
and Froude (Fig. 4). 


With the aid of this device the difficulty of enlai^ing tho 
cells was removed and mechanical removal was MOpted. 
Thus four cells in Frankfort a/M. have been roplaoed by 
two of double the size, and the daily capacity of 26-30 tons 
of a group of cells could be increa^ to 40--*60 tons dealt 
with in two lai^ge cells. The temperature is likewise 
essentially higher than in the old Herberts type. 

The above traces briefly the evolution of the so-called 
hearth furnaces up to the present time. English and 
German firms have come to the same conclusions by 
different paths. Although Herberts has not given up the 
independence of the unit cell as in the English furnaces, 
tho result in both sysU^ins is the same, namely, a cell of 
2*4 — 3*0 sq. yds. area and a capacity of 20 — 26 tons per 
24 hours. 

The evolution of the hearth furnace has reached its 
limit. Further increase of capacity per square yard of 
grate area, not possible on account of the small ohaiging 
height, would necessitate a still greater draught and 
further, with charging in thin layers, the draught would 
penetrate only in some places, so that unoonsumod oo^ 
and superfluous air would result, csp^ially if tho refuse is 
not carefully distributed. This distribution work becomes 
again more difficult in large grates, recently recommended 
as more advantageous. 

The largo amount of vegetable ingredients suggee^ 
tho idea oi gasifying the refuse. With tho great ohaiging 
height of such gasifiers of about 1‘1 yd., the distribution 
of d^raught is easier because the air has a hotter opportunity 
to mix with the coal and to promote more perfect com- 
bustion. Tho up|)er layer of refuse can ary without 
withdrawing too much heat from the combustion centre 

The best generator of gas is tho blast furnace, and on 
this principle Dr. Dorr designed his inoinorator, which was 
erected at Wiesbaden. It consists simply of a shaft of 
fireproof masonry which is constantly filled with refuse. 
The air is forced into a front channel at tho bottom of the 
shaft and passes at a high velocity through the clinker, 
which is withdrawn at the front (Fig. 6). 

The refuse gasifier of Dorr was a badly constructed 
gas generator. In every shaft furnace, the oir tends to rise 
along the walls while tho mass in the centre remains un- 
burnt. By forcing draught through the front channel the 
air escapes by tho shortest route. This means the draught 
ascends on tho front wall and does not affect the refuse 



rie. 4.~Be6nan'Froude Diiehargsr. 
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at the r«»ar of the funiaoe, thus leavii^ it in an imperfect 
ftate of oombuetkm. 

The failure of this was proved by Dr Ing. Meyer in a 
series of experiments oonauoted at Wiesbaden and Kiel, 
on destruotors of the D5rr and Herberts type, the results 
of wluoh are shown in Table I. (p. 388). It will be noticed 
that the composition of smoke gases of Dorr was fairly 
good'; the small excess of air proves that the combustion 


because the clinker easily adheres to a hot wall Dr. Dorr 
considered that a firebrick wall with a cavity would 
obviate this difficulty. But this did not prove to be the 
case, as the temperature in the cavity could not be reduced 
sufficiently. Thus the water-cooled jacket was intro- 
duced. 

Improved means for discharge were also attempted. 
The discharge in gas generators for coal is done mechanically 



Flo 6. — ^Tije D«>r.’ Incinerator. 


in the Dorr furnace left nothing to be desired. The | 
temperatures attained wore likewise favourable. If in 
face of this the resultant effect of the Dorr furnace 
amounted only to 41 per oont. against 66*5 per cent, in the 
Herbortz furnace, the reason for this may easily be found 
in the loss of unburnt coal in the dinker which sunounts to 
40 per cent, with Dorr’s against 10*8 per cent with Her- 
bertz's furnaoe. This fact proves that with Dorr’s system ‘ 
the combustion only occurred in the front part of the shaft, | 
while the refuse at the rear was removed in an unburnt 
state. 

The table shows other interesting features. Besides ^ 
the loss of unburnt coal, there are also losses by radiation 
and of heat carried away with the clinker. However, 
it is obvious from these experiments that the amount 
of heat remaining in the clinker when drawn from the 
p;rate is a negligible quantity, thus proving that Humboldt 
u incorrect in statement of the value of clinker heat 
for heating air which he olaims to be the advant^ of his 
system. The olinker heat in both s3rBtem8 is nearly 
equal and amounts only to 3*4 and 3*5 per cent respeor 
tively. 

The loss by radiation amounts in the Dorr furnaoe to 
15*6 {)OT cent., and in the Herberts furnace to 19*2 per 
cent. In both systems this loss could be reduced, although 
it is always an advantage in the shaft furnaoe to keep 
the heat more conoentratod, and its radiating surfaces jue 
much smaller than those in hearth furnaces. 

Recently the tendency has been to do away with the 
constructive failures of the D5rr furnaoe and to borrow 
ideas from the blast furnace and the modern gas generator ; 
particularly is this the case as regards the oiro^ai shafts 
which can be charged much more easily than reota^ular 
ones. The air is forced in either centrally or, as in the 
blast furnace, radially through feU. j 

Further, it bad necessary with the introduction 
of gasification of refuse to cool the walls of the furnace I 


liy a kind of eccentric which ejects the cinders continuou'sly 
over the sides directly into wagons. It seems doubtful 
whether this device can be adopted in the same way 
for the discharge of refuse clinker. However, meanwhile 
a destructor had been CMjnstructed by Didier at Wiesbade.n 
which had all these features of a cooled shaft and which 
performed the discharge by a knife-edge which cut off 
the clinker, removing it thus downwards witlumt disturbing 
the service of the real gasifier in the up|K'r part. 



Flo. C.— The Barmen Furnace. 
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Whether it is right to encourage a continuous gaaihoa- 
«tion as is done in l^dier’s furnace or to bom down mriodi* 
oally several charges remains to be proved. Each com- 
bustion of refuse shows three phases : the first is the 
«vat>oration of water and the heating of the refuse up to 
100° C., the second is the escape of products of distillation 
tip to 500° C., and the third is the gasification of the 
remaining carbon. Only the last [uocoss generates heat 
and produces all heat including that for the formation of 
clinkor. With the continuous gasification the danger 
is that the simultaneous evaporation of water withdraws 
too much heat from the heaHh and a m(»an temperature 
s'esiilts which suffices to gasify the refuse but which 
js probably insufficient to vitrify the clinker. For each 
charge it is simyiler in practice first to evaporate the water 
and finally to burn the dried refuse, so that in the last 
phase of the process the full development of heat is not 
.influenced by any other process consuming heat. 

Meanwhile, the Hamburg management had noticed 
that in the charge of the Horsfall furnaces, lasting 1 J hours, 
the second half of this periiKl represented only a current 
of air passing yirincipally through ashes. Therefore the 
furnace was charged hourly for experiment. The result 
•of thi.s oyicration reduced the cooling losses and the excess 
of air considerably. Five minutes after charging the 
maximum temyiorature, 1 150° C. was reached, while it 
was formerly difficult to reach 1000“ C. The method of 
oyieration in the Horsfall furnace, however, required too 
•many oyierators owing to the height (referring to Fig. 1) 
from the grate to the crown being so low that the difficulty 
of uneven distribution of draught increased with the 
increasing air pressure. 


deprives the fornaoe of heat to a certain extent ; although 
recent styles of incinerators with a water-cooling' Jacket 
have been more generally adopted beoanse it is safer 
for the operation as the clinker does not adhere to the 
walls and is more radical. The loss of heat in shaft 
furnaces serving for the gasification of coal is approxi- 
mately 3 to 4 j^r cent. ; on the other hand the effluent 
from the jackets may be used for feeding a boiler or 
other purposes. 

This furnace burnt successfully in permanent operation 
31 tons of refuse. The mean temperature was 1050® C. ; 
the amount of CO^ reached 18 — 20 per cent, after each 
charge. 

The principle of the Hamburg furnace was adopted 
by the City of Barmen, where a similar furnace was 
designed, distinguished by a divided grate ; this has been 
tried in other placej» as well as in Hamburg. In 1903 
a furnace was built in Stockholm (Sweden) which deserves 
notice for its yieouliarity. The refuse falls into a high 
shaft which is closed below by an (►blique grate, from 
which the clinker cake is drawn on to a similar inclined 
preliminary grate in order to burn hero comyiletely and to 
give off its gases through a preliminary chamber and 
openings in the yvartition wall into the combustion shaft 
proyxjr. The practice of using the heat of the hot clinker 
was likewise ay)pliod to the Barmen furnaoo (Fig. 6). Hero 
also the ywoner combustion chamber is a high shaft which 
shows exactly the Hamburg feature ; the feeding » done 
by a double" boll as in Hamburg, and the grate is also 
similar. In the front of this a preliminary grate is 
l>rovided similar to the one previously used in Stockholm^ 



Flo. 7 — Humboldt System. 

on te which the clinker cake is drawn after 20 minutes, 


A further increase of efficiency was accordingly only 
possible by means of a greater height of the crown, t.g.^ 
ry shaft furnaces similar to a blast furnace. The result 
m this difficulty was the invention of a special type of 
furnaoo at Hamburg in 1904. For a grating a perforated 
iron sheet was chosen. The furnace itself was constructed 
in a rectangular form, the upper ymrt of which was of a 
fustrum of a pyramid, and a doable bell trap was used 
for charging. In ordw to attain an equal distribution 
of refuse the oorners <if the shaft wore oblique so that 
the plan was octa«oiiaL The hearth itsdf remained 
rectangular and was watepjaoketed for cooling purposes. 
Againrt this the ohijeotum is often raised that water-cooling 


so as to yjTovide heat to the incoming air which is to serve 
as highly heated secondary draught for combustion of CO 
formed in the furnace proyier. As already steted, the 
amount of clinker-heat is very slight, and this furnace 
may work with it or without. It is immaterial whether 
the clinker is drawn on to the ywe-grato after 20 minutes 
or whether it remains on it for 40 minutes. The system 
was recently introduced by the City of Fiirth (Germany) 
and is designated as the Humboldt system 
The engineers of the Horsfall Co, have asso foUowro 
the evolution of the Hamburg furnaces and have ^opted 
its system of dii^t feeding and the perforated grate. 
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•0 that practically from 1905 the old pre-drying hearth 
has disappeared even in the English types. 

In the whole of these systems working with thin layers^ 
manual labour is necesMi^ to distnbute the refuse 
uniformly over the srates, thus proving the advantage of 
the shaft furnace which can be worked mechanically. 


Here also the blast furnace has shown the way. The air 
heaters were placed at the hottest point in the system* 
that is in the combustion chamber* and so it is possible 
to attain temperatures of 350® C. in the combustion air. 

The adherents of other systems have acknowledged the 
importance of high air-heating. Dorr has calculated for 



In the meantime the Hamburg furnace has boon further 
improved. Hero especially it has been recognised that the 
evaporation of water retards the ignition and thus the 
combustion accordingly reduces the efficiency of the 
furnace. To counteract the j)eriod of cooling the principle 
of the blast furnace has been adopted, by ^ich the com- 
bustion air is previously heated This has been done 
in some typ^ by installing a superheater system by 
means of boilers connected with the furnace. But as 
these boiler gases ought normally to have a maximum 
temperature of 250® 0. the heat gradient is much too 
small to attain an effective preheating. On the other 
hand the whole benefit of heat is not obtained by the 
boiler if wet or inferior refuse is consumed. In this par- 
ticular case preliminary heating of the air is essential. 


medium garbage of 16 per cent, water and 60*4 per cent, 
residue, that with double the amount of air necessary for 
good combustion, a temperature of only 11.50®C. can bo 
obtained, w'horcas with air heated to 300® 0. a tern* 
praturo of 1530® C. is produced. Without this pre- 
noating such refuse would probably no longer produce 
useful clinker and prc-hcating is of much mure importance 
on wet refuse. 

The most important results of air heating are quicker 
ignition, the accelerated combustion of the refuse and an 
increase of the furnace efficiency. The Hamburg furnace 
of 1*4 BO. yds. gra^te area consumes in 24 hours in a normal 
average 37 tons and 44 tons of refuse at a maximum rate. 

The charging takes place at Hamburg by the double 
bell trap (Fig. 8). Two cranes lift the body of the wagons 


Table I. 








Heat 
given off 
cal. per 
m. 

per hour 

Heat 
supplied 
in cal. ! 
per m. { 
1 per hour 


Loues. 


Carbon 
in dry 
refuse, 
per cent. 

Percen- i 
taae of 
cellulose. 

Carbon 
in cinder, 
per cent. 

CO, 
in gas. 
per cent. 

Excess 
of air. 
per cent. 

Temp. 

•c. 

Effect 
per cent. 

Cnbumt 

material 

In clinker, 
per cent. 

Heat of ! 
clinker, 
per cent. 

Radiation 
per cent. 


WlESDABEK (DdBB SYSTEM.) 


26-81 

26*89 

26*37 

22*42 

26*9 

26*57 

0*93 

1*03 

1*88 

M2 

1*11 

1*22 

; 18*0 
10*4 
19*3 
16*6 
21*0 
19*6 

11*0 1 
14*4 
12*2 1 
12*6 
13*6 
11*0 

1*59 

1*27 

1*46 

1*43 

1-84 

1*59 

i 

1 

940 

395 

870 

896 

880 

855 

608 

502 I 
485 

410 1 

346 

423 

1090 
1880 
1200 * 
960 
1118 
1090 

53 

38 

40*5 

43 

31 

89 

80-5 

36*0 

43*0 

41*0 

49*6 

42*0 

8*3 

8*2 

3*4 

8*63 

8*4 

3*3 

18*2 

22*8 

18*1 

12*3 

16*1 

15*7 

Average 


1 « 

40-0 

3*4 

1 

16*6 

KIEL (HEBBXRTZ SrSRM.) 

15*76 

11*85 1 

5*88 

10-8 1 

1-62 

745 ! 

2520 

8980 

63*4 

13*8 

8*6 

19*3 

14*81 

12*78 

8*7 

12*1 

1-47 

830 

2860 

4040 

71*0 

8*2 

8*3 

17*5 

16*1 

4*26 

407 

14*1 

1-80 

870 ‘ 

2425 

8720 

66*2 

10*3 

8*8 

20*7 







Average 


66*5 

108 

8*6 

i 

1 19-2 
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Table II. 



System. 

Horsfall. 

Ddrr. 

1 Herberts. 

Humboldt. 

Heexum 

Hamburg, 


City. 

Hamburg 

(old). 

Zurich. 

Wiesbaden. 

^ Frankfurt. 

FUrth. 

j Milwaukee. 

1 

Hamburg 

(now). 

Si*e of plant 

36 cells 

12 cells 

6 furnaces 

6x4 cells 

2 furnaces 

3x4 cells 

12 furnaces 

Total daily capacity in tons 

180 

120 

108 

180 

53 

225 

500 

Initial cost 

Total £ 

24,000 

28,250 

17,750 . 

60,000 

1 50004> 

2500 

(fur additions) 

45,000 

67,000 


Total per ton of £ 
daily capacity 

138-5 

235 

164 

382-5 

142-5 

1011 eventually 

200 

115 

Actuu dally capacity in tons . . 

170 

68 

55 

150 

16 

80 

174 

825 

Aetna] anntuil capacity in tons 

53.000 

20.000 

17,000 

46,500 

5000 

12,000 

54.000 

100,000 

Cost of operation £ 

Do. per ton of actual cai»aoity 
Hnillliigs 

Cost of operation, inoludins 10 
per cent, interest and sinklns 

5050 

r.875 

2400 

7700 

7830 

1650 ! 

13,260 

080 

2-25 

8-85 

2-80 

3-30 

3-15 

2-75 

400 

1-06 

fund 


8350 

6700 

4175 

14.600 

1.533 

2400 

17,760 

155 

Per ton of refuse shillings 

3-15 

6-70 

1 

4-90 

6-30 

6-15 

i 

4-00 

6-55 

810 





Table III. 







System. 

City. 

Orate area 

B<|. metres. 

Max. capacity per cell 
per day. Kilos. 

Capacity per hour per 
sq. m. of grate. 

1 

Horsfall 

Hamburg 

Zurich 

Brussels 

2-75 

1-80 

2-5 

5000 

8750 

, 10,000 

f 76 
< 138 

1 220 

133 

133 


Milwaukee 

2-5 1 

4 cells 

80,000 

335 

Hecnan 1 

i Dublin 

2-7 

2X3 

100, (KK) 

260 

1 

1 Cheltenham 

2-7 

4 

60,000 

235 


1 Vancouver 

3-0 

3 

55, (MM) 

255 


1 Coventry 

2-7 

3 

75,000 

385 


1 Fiunie 

1-25 



345-75 


BrUnu 

1-25 

7 

66,780 

325 

Herberts 

' Kiel 

0-04 

6 

6().(M)0 

445 


Frankfurt 

11 

4 

30,0(M) 

285 


1 

2-2 

i 2 

50,000 

480 

Humboldt 

FUrth 

1-5 

! 27,500 

720 

D6rr 

Wiesbaden 

1-0 

i 10,500 

815 

Hamburg 

j Hamburg 

1 

44,000 ^ 

1530 


in which the refuse is collected and dump the contente 
on a largo platform whence the refuse is conveyed in 
wheelbarrows to a feeding stap adjoining the platform. 
At first the circular trough between the exterior bell 
and the hopper-shaped opening of the furnace is filled. 
By lifting the bell the refuse drops into the funnel and the 
outer bell is closed. The inner bell is then raised and the 
refuse falls on to the grate so that the furnace is never 
actually open. The charging by hand was retained hero 
on account of the existing haulage method, and a further 
reason was that Hamburg would not abandon this system 
as shells and other explosive matter have frequently been 
found in tbc waste and accidents have ocouired. A third 
resson was the extremely varying composition of the 
Hamburg garbage, in which big pieces exist up to 1 yard 
long, which would r^uire large buckets. Experiments 
with such a oonstruotion had but unfavourable results. 

However, there is no reason to continue the charging 
by the double bell method, which is used exclusively in 
the blast-furnace with bucket feeding, or to empty the 
wagon-bodies directly into the mouth of the bell as it is 
done with the Ochsner s^vstem (see Pig. 7). 

The Hamburg plant is at present not in a position 
to sell steam or electric power like other incinerator 
plants. Still a considcranle revenue appears in the 
annual reports from the Mle of the slag, which has proved 
to be valuable as a substitute for gravd in mixing concrete 
or as a filling material for road oonstruotion and covering old 
dumping grounds. 

A concise idea of the costs and efficiency of the various 
t 3 rpcs can be obtained from Tables U. and 111. 


From the above it will be seen clearly that an incinerator 
should bo of the simplest and most efficient type, and of the 
low(«t cost, which is without doubt that of the shaft 
furnace. 


Liverpool Section. 


Meeting held at the University on Wednesday ^ January 28tA, 
1914. 
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COAL AND THE CHEMISTRY OF ITS CARBONISA- 
TION. 

BY JOHN BABOEB, M.80., YE.D. M.IK8T.M.X. 

Very little is known of the chemical composition of the 
various constituents of coals though some progress has been 
made by various workers in separating wem by the 
solvent action of pvridine, as discovered By Professor P. 
Be^n. Some coals, snob as anthracite, semi-anthracite, 
and steam coals, yield very little pyridine-soluble matter, 
neither do brown coals nor oannels yield very much, 
but some bitnminous coals give as much as 40 per cent, 
extract. The utility of the pyridine extraction method is 
however impaired by the facts that the ultimate ohsmkal 
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analyses of the soluble and insoluble portions from the i 
same bituminous coal differ very little, and that, up to now, I 
aU the fractions contain more nitrogen than the original 
coal, indicating that some pyridine, in spite of all the 
precautions employed to remove it, has been retained by 
the coal substanc^. By the usual Soxhlet method the ' 
ouantity slowljy^ dissolv^ by pyridine is large at first, 
then more is dissolved very slowV indeed. An extraction . 
usually extends over two weeks at least. ' 

The author has lately found that a better method is to j 
take a small quantity of the finely powdered coal (^saing 
through 120 mesh sieve), say about one gram, add 150 
grams of pyridine, seal in a strong glass tube and heat 
to about 160- ISO" C. for twenty-four hours. By this 
method morf5 extract is obtained in twenty-four hours 
than by the usual method in months. 

The chemists at the Government Experimental Station 
at Eskmeals have found that the inllammability of coal- 
dust is in pro{)ortion to the quantity soluble in pyridine. 
The French Government chemists, however, have found 
that, for French coals at least, this relation does not 
Apply. The author has found that cannol coal contain.s 
very much less solubhi in pyridine than ordinary bituminous 
coals, e.g., by the Soxhlet method. Old Koundwood cannel 
yields 16^ })er cent, and l^ancashire Arlev coal 22 J per 
cent., yet there is no doubt whatever that the cannel 
■dust is far more inflammable than th(‘ dust of the Arley 
coal, each of the same degree of fineness. It was found, 
however, that Alley coal dust, which ^ave only 22| per 
cent, soluble in ])yridine by two weeks^ extraction in the 
iSoxhlet, gave 40]^ per cent, soluble in pyridine by the 
sealed tube method. 150 grams of a different sample of 
Arley coal, but taken from the same mine, was extracted 
first by chloroform and then by several portions of pyridine, 
boiling up in eivch case for a long time until only a trace 
of soluble matter was obtained. A ]K)rtion of the residue 
was then taken and heated in a sealed tube for thirty-four 
hours at 161 — 180’ (’, and tlie residue from this heaUd with 
a fresh portion of pyridine for twenty-four hours at 160 — 
180'M.J with the hdlowing results, .stated on the dry and 
ash-free substance ; — 


Some of these fractions were saturated with chlorine, after 
removal of pyridine, etc., in a current of inert gas at 160® C., 
and the increase in weight is stated below. Chlorine 
and hydrochloric acid were removed in vacuo over sodium 
hydroxide. 

Increase in weight, per cent.. Fraction B, 74*4 ; C 64*4 ; 
E65-7; F31; H 64-2. 

A considerable number of exprimonts have been made 
on the action of chlorine at high temperatures. GHtCl, 
f^HjOl,. CHClj, CCI4 and Cj,Cl« in considerable quantities 
were obtained, but further experiments are being made 
which will be rejiorted later. 

The fact that pyridine dissolves the so-called resin bodies 
so very slowly and dissolves much more with the slight 
increase in tem|K‘raturo by the sealed tube method, shows 
that this is not a case of ordinar}’ solution. The oxt^t 
once obtained is quite readily soluble in pyridine and gives 
a thick, viscid, tar-like mass, and that it is not “ absorbed ” 
by the insoluble portion of coal is shown b}' examination 
of thin sections which show the resinous bands and nodules 
t(^ be separate from the general matrix. 

There apptuirs to be some kind of simplification in the 
constitution of the constituents which yield the jiyridine 
soluble matter, a process similar to depolymerisation and 
(hie to the action of pyridine and heat. This is similar 
to the behaviour of many ordinary rosins which arc only 
soluble in certain solvents after they have been heated 
at moderat(4y high temperatures for some time. Clark 
and Wheeler* have shown that the pyridine extract from 
silkstone coal can bo separated into two fractions by the 
.‘lolvont action of chloroform, and the author has found 
that this is the case with the ])yridino extract from Arley 
ciMil also. 'J’he solution by chloroform is an extremely slow 
procc'ss and n^quircs about two weeks to make the ex- 
traction complete. This points to either absorption or 
depolymorisation. 

An intcjresting })oint is that this chloroform soluble 
portion docs not appear to be in the original coal as such. 
There is some portion of Arley coal soluble in chloroform 
and the quantity seems to vary very much with coal 
•Trans. I'licm. .Sue I'.H.t, 1705. 


100 pjirls Aney Coal 


:V0 ptR. soluble 
In chloroform. 
(A) 


18’ I |)tK, Bolnble 
In pyridilio. 

(B> 


78 piS. insoluble. 

In pyridine 
(.^loxblet method). 
(K) I 

i 


0‘7 pts. soluble II ‘-I pt^i. infjul- 
in I'hlornfonii. uble in olilorotorm. 
1C) (D) 


p-2 pts sulnlilo in pyridine 
sk'uled tube 

34 hours at 160 — 180’ C. 
(P) 


Ml pts. soluble in 
pyridine 24 hours 
at 160"- 180’ C. 
(tl) 


67-5 Residue 
(H) 


Table nhowirtfj rhange^^ during the ftajta ration of silkstone coal fractions by Clark and Wheeler. 


AH calculated on ash and 
moist ure-trec coals. 


An»ly,U \f, J ed carbon .. 


Carbon 


I’ltlmate' 

Analysis 


j Hydrogen 
-j Oxygen . 
I mtrogen 
VSulphnr . 


A 

“ 1 

(' 

100 pts. 
original 
coal. 

80 nts. j 
insoluble 1 
In ! 

pyridine. 1 

1 

20 pt8 
soluble in 
pyridUie. 

30-73 

34-96 

r>5 24 

1 

63-27 

05-04 

1 44-76 

82-92 

80-81 

82-89 

6 58 

r.-23 

7-14 

8-45 

10-10 

6-62 

131 

2-14 

1-91 

1-70 

1-42 

1-44 


1> 


K 

P 



Average 




Average 


of 80 pts. 

DllT. 



of 12 pts. 

Dlff. 

B, 20 pts. 

-1- 

12 pts. C 

8 pts. C 

of K,8 

■f- 

C (should 

or 

Insoluble 

’insoluble 

pts, of F 

or 

(jqual A). 

— 

in CHClj 

in CHCI,. 

(should 

— 





equal C). 








39-02 

2-29 

31-88 

77-33 

50-06 

618 






-h 

60 98 

2-29 

68-12 

22-67 

-- 

49-94 

5-18 



! 



_ ^ 

81-26 

1-66 

77-32 

85-33 1 

1 80-52 

2-37 ' 


-f- 




— 

5-61 

•03 

6-14 

7-08 

5-91 

1-23 


■f 




•f 

9-64 

1-19 

14-26 

4-56 

10-38 1 

8-76 


+ 




+ 

2-09 

•74 

207 

1-71 

1-92 

•01 

1-42 

•28 

1-21 

1-52 

1-26 

•19 


m 8.1 HABOEB-tiOAl!' AMD THE CHEMISTBY OF ITS CABBONISATION. 


a»i 


!1“ ^ generally it did not exceed 

•“'>»*«iee contained no sulphur and no 
2^3 on analyeie, hydrogen, 8 §1 per cent., 

oent., oxygon, 7-27 per cent. 

• 1 portion dissolvod out of tho pinidino oxtrAot bv 
oneSbS of thrtotol 
suIdW^m and thw material contained nitrogen and 
* ** hydrogen, and oxygen, 

nf peper by ClaA and Wheeler results of extraction 
of ailkstone coal (Altoft’s Colliery) by pyridine, and sub 
^uent action of chloroform on the extract obtained, 
are given W4th analyses of the various fractions. From 

“.i“ ““ fcMtions contain more 

nitrogen than the onginai coal, and it appears on calcula- 
tion that pyridine amounting to4porccnt. on thecoal taken 
“ retained by the fractions. Examination of 
“hows (assuming tho analysos to bo 
correct) that in tho extraction by pyridine and subsequently 
by chloroform a considerable quantity of oxygon has boon 
absorbed and some sulphur lost. 

These figures show that 

(1) 100 parte of coal have retained slightly more than 
4 per cent, of pyridine. 

(2) Oxidation has occurred in both extraotions, but 

especially with chloroform, where the oxygen has increased 
by nearly 60 j»r cent. ^ 

(3) There is loss of sulphur in both extractions. 

It naight be gathered from the c figures that tho absorp 
tion of oxygen is an essential feature in the solution of 
these constituents by pyridine and chloroform, but the 
tact that more is dissolved by treatment in a scaled tube 
in absence of air proves that this is not so. 

^^***‘^ pyridine is retained by the fractions even 
tttter heating in vacuo at 100" for several days has been 
proved by heating a portion of pyridine extract in a 
current of nitrogen at 150" C. The gas which came off 
contaaneil pyridine, and was passed through H-SOu. which 
was distiUefl later with potash and tho distillate titrated, 
i nis experiment showed the presence of 3-7 por cent, 
of pyridmo in the material. Later experiments have 
ehown that tho portion insoluble in pyridine contained 
pyridine after heating in vacuo for several days at 100" C, 
and It has been found much more difficult to remove all 
the pyndino from the insoluble than from the soluble 
Iractions. 

The coking property. 

Not every coal gives a satisfactory coke on carbonisa- 
tion. A coal which will coke must contain a certain 
minimum quantity of bituminous matter. Coals like 
anthracite and semi-anthracite do not coke nor do tho 
tertiary coals— lignites and brown coals. The coals 
selected for making metallurgical coke contain sufficieiit 
bi^tuminous matter to fuse on heating to a few doereos 
above .310" t!. The mass of washed coal is converted 
on heating to a pasty mass, from whrdi, on further heating, 
the volati e matters distil, leaving a fixe<i carbonaceous 
residue which becomes harder and stronger the higher 
the temperature eraDlovod becaiist^ volatile hydrocarbons 

decomposed, with deposition of carbon, in proportion 
te the temiwraturo of tho solid material through^which 
these volatile h3'drocarbons have to pass. With very 

S&rp^uJ^ 

It appears that the coking properties of coals must be 
due to some compounds of C. H. (), N. and S, about which 
iittle further is known than that they melt at about 320" C. 
^dersoii and Roberts* showed that coals of the Clyde 

SS fairly cL- 

coking coals molted at 317" C. 
Ine older coals coked, the newer ones did not. 



Carbon. 

Hydrogen. 

Oxygen, 

etc. 

Coking 

power. 

Kon-oifidiig 

82-65 

8316 

85-41 

5-55 

5-48 

5-36 

1 

10-1 

8-08 

7-22 

8-0 

4-1 

13-5 

Seml-coklng 
<?oldug 



* See this Journal, 1898 , lOlS— tOSa 


It ia not possible to tell from the ultimate analysia 
of a coal whether it wiU coke, but it U often found posnble 
to say that it will fiot coke. Cases are known of^b 
^ ®^tly ^e same ultimate chemical composition some 
of which coked quite well and the others not at all. An 

^ C. and 400.0. If ooking ooal is oarboniud below 
4W t., then powdered and heated to very high tempera- 
tures such as are employed in metallurgical coke ovens, 
there is no si^pi of sticking together of the particles. It is 
generaUy behoved that it is the quantity of the so-called 
resinous constituents in coal which determines its ooking 
or non-coking property. According to Anderson ti^ 
has been proved to be arong, but on what evidence is not 
clear. A study of his papers reveals no facts supporting 
this conclusion. ^ 

are fundamental facte about tho ooking property 

1. The coking proiierty in some cqals is destroyed by 

exposure to air, and oven in more strongly coking coals 
1 1 iB sens! bly diminished. ® 

2. Tho coking projierty in some coals is destroyed, in 

others weakened and in some not affected by boiling 
with dilute caustic }X)tash.* ^ 

3. Heating in a current of inert gas at 300" C. for several 
hours destroys tho coking power of some coals and weakens 
it in all coking coals. The strongly coking coals, however, 
retain sufficient to coke when strongly heated. 

Anderson and Roberts conclude, and Professor V. B. 
^wes agrees, that on these facte strongly ooking coals, 
in addition to the so-called resin bodies, contain a class 
of substances which are not soluble in alkali, do not 
oxidise in warm air and do not decompose or volatilise 
at 300" C., and that substances of this class melt on strongly 
heating and yield enough luting material to form coke. 
Ihey call the substances of this class tho “ hydrocarbon 
brnlics.” The assumption or deduction of tho existence 
of a class of com{X)unds in coal called hydrocarbons, on 
such evidence, is nut, in the author’s view, justifiable and 
tho}’’ must be omitted from the constituents of coals. 
(Hydrocarbons have been found onlv' in mere traces in 
coals.) 

Tho phenomena described above would be observed if the 
so-called resin and other bodies on slow heating, etc., 
decomposed and yielded, amongst other products, a 
stnalkr quantity of a substance which was fusible at 
higher toraperaturo, and this is what the author has 
found does actually take place. Tho true coking coals 
contain sufHcient rosin-like bodies to yield, after heating 
at about 300" C., sufficient fusible material to form coke 
when heated to 320" C. or above. While tlie feebly ooking 
coals on heating, etc., gave tho same kind and proportion 
of fusible bodies, the quantity was not sufficient to molt 
or render liquid the whole of the material and so ooke 
could not be formed. 

A sample of Arlcy coal extracted with chloroform gave 
1-2 per cent, soluble ; on heating another portion of tho 
coal to 230"C. in inert gas for five hours it gave on extraction 
1-4 per cent, soluble in chloroform. A third portion, 
heated for five hours at 270" t'., gave on extraction 7-6 per 
cent, soluble in chloroform. A fourth portion was alter- 
nately heated to 330"— 340" in inert gas, and extracted 
with chlorofonu five times ; the total tune of heating was 
twenty-two hours, and the total of the chloroform exSacte 
amdUnted to per cent, on the original coal. It is 
evident that a subtle ch^e starts in Arley ooal at about 
260" C. and at 270" 0. it is very marked, although tho ooal 
is changed very slightly in apj^rance and no permanent 
gas appears to bo evolved. Experimeute were made to 
ascertain which part of the coal gave rise to these produotf 
soluble in chloroform. Pyridine extract after heating 
to 340" C. gave 8*2 per cent, and pyridine residue after 
similar treatment gave 1 *6 per cent, ft is therefore evident 
that both constituents give rise to the products. 

Nitrogen in coal. 

There is evidence to show that nitrogen occurs in coa 1 
combined in two or more essentially different ways. A 
small quantity of t he total is given off as ammonia on 


• Aaderson and Roberta, loe. HL 
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carboniMtioD, whilst half of it remfuns in the coke, indicftt* (1) Carbonisation at a sufficiently low temperature 
ing that it occurs in coal combined in at least two different to preserve the valuable light oils and give rich gas, and 
ways and probably more. (2) High temperature carbonisation to give the finished 

It has been observed that in some coals the amount of hard coke and poor gas. 
nitrogen Mtimatod by the Kjeldahl method is a mere trace. Both the gas-works manager and the coke-oven manager 
when a Dumas estimation reveals the fact that there is could learn from the study of big gob-fires that, under 

about 2 per cent. In other coals the two methods show certain conditions, it was not a question of how difficult 

exactly the same amount, showing that the nitrogen is not it was to heat up coal, but how difficult it was to prevent it 

held in a similar way in all coals. It has boon further heating up spontaneously. Also that a gob-fire could give 

observed that when some coals are mixed with caustic a beautiful hard coke with coal which no existing coke- 

soda and ignited much loss nitrogen remains fixed in the oven process could coke at all. 

residue after carbonisation than in the residue of the Practically any bituminous coal could bo coked in 
untreated coal, and, on the contrary, it has been observed favourable circumstances, but ordinary coke-oven processes 
that other coals, when treated in a similar way with caustic did not give these favourable conditions, 
soda, etc., had more of their nitrogen fixed than when 
heated alone. 

Some of the fixed nitrogen can be converted into Meeting hdd ai Iht V nivtrviiy (mWedritaday, F thruary 7&(h, 
ammonia by passing hydrogen over the rod-hot coke, 1U14. 

but the only practical method nitherto devised of increasing 
the yield oi ammonia is to burn the coke while keeping the 
temperature as low as possible, as in the Mond producers. 

The nitrogen which comes off as ammonia on the car- 
bonisation ^ coal probably exists in side-chain groups 
whilst that which remains fixed in the coke probably occurs 
in ring compounds, the ring part being stable at a red 
heat. 

Over twenty years ago R. J, Friswcll discovered that by , This paper deals with the antithesis between prediction 
acting on powdered coal with nitric acid of about 60 per and invention in chemistry ; first, the nature of invention, 
cent, strei^h, a complex orj^anic acid or acids were ob- ftud second, the jiossibility of prediction. For this purpose 
tained, which decomjiosed sodium carbonate with evolution we must consider the manner in which modem chemical 
of carbon dioxide. These bodies, which were later called technology evolves and differentiate this evolution in 

the coal acids by Anderson, are insoluble in water con- oi^er to display two distinct types of factors which con- 
taining much mineral acid but in pure water or dilute alkali tribute to it. One of these types includes continuous 

or dilute acid they are soluble, giving an ink-like solution, improvements such as may result from the exercise of 

The solid coal acids on heating witb'zinc dust gave hydrogen, skilled workmanship or good judgment, from the satis- 

cyanogen, and a small quantity of aqueous aistiliate, faction of local rtniuirements, or from the dictates of 

smelling of ammonia and pyridine and containing hydro- convenience or necessity. The other of these types 

cyanic acid (Friswoll). includes what are denote “ inventions.” An invention 

Anderson worked on compounds, made from voiiy differ- represents a discontinuous advance, a sudden change, 

ent kinds of coals by treating with nitric acid, and found even though it may be a small one. Such a discontinuous 

that the resulting coal acids had about the same ultimate technological variation may result from a fortunate acci- 

chemical composition. It seemed probable that the dent, from careful experiment, from keen observation, 

nitric acid oxidised all the side-chains, giving COOH from a happy thought, or from the concentration of an 

groups attached to a nitrogen ring complex. To test this intellect far more powerful than the average. Any of 

the author oxidised some Arley coal witn fuming sulphuric these causes may give birth to an improvement which 

acid (so as to keep nitrogen containing icagents out of somehow differs from the other type of improvement 

the experiments! and obtained similar compounds to those arising from skilled workmanship, and we may express 

got by Friswell and by Anderson. The solid purifitsd this difference by saying that discontinuous improvement 

coal acid was mixed with caustic soda and heated. A is an invention. 

gas smelling like charred albumen or bone was obtained, Technology may advance by improvements in degree, 
and the same w'as obtained several times on repeating which are not inventions, and by improvements in kind, 

the experiment with fresh quantities of coal. This would which are inventions, but thb sentence would give an 

appear to indicate that coal contains nitrogen in the erroneous impression if read apart from what follows, 

form of a ring complex, which on oxidation with fuming An American authority, Professor Robinson, has 
sulphuric acid is converted into a carboxylic acridine, expressed the difference by saying that an invention 

llie old and modern Coalite processes were described involves the exorcise of the creative, as opposed to the 

by the author. In the modern process the coal is car- imitative, faculties of the mind. This is weU put, but it 

bonised at about 660° C. with the result that the fuel is not does not take us much further, since it calls for a definition 

so friable. The yield of sulphate is raised from 12 lb. of the word ” creative.” 

to 28 lb., the tar is reduced to 18 gallons and the gas From the legal point of view an invention is an 

increased to 8,600 cubic feet per ton of an average bitumin- advance in tecnnology which is capable of forming the 

ous coal. Ho also referred to low temperature carbonisa- subject-matter for a patent. For over a century it has 

tion tn txzcvo, and pointed out that as much as 80 to 100 been recognised that the principle upon which the Crown 

gallons of coal oils wore obtainable from certain cannel grants patents resemble that of an ordinary contract, 

coals by this process, a considcrabe portion of which The inventor comes forward with an invention and puts 

could bo converted into petrol (8 to 10 eallons) and a the public in full possession of it. In return, the Crown 

large proportion of the remainder into ous suitable for grants him a monopoly of its exercise for the term of 

conditions attached to the contract. 
Bcoive a reward he must give the public 
t None of these processes was intended to replace either a real something which was not before in their possession, 

gas-works practice or the metallurgical coke ovens, and and that something must be useful to the pubUc. It is not 

the author questions whether, in view of the demand for a eve^ improvement in technology which can form the 

Emokeless fuel and the great advance in the value of subject-matter of a patent, since if this were so industrial 

petrol and oil suitable for Diesel engines, the modern advance would bo unduly hampered, because peoj^e 

gas-works practice of obtaining as much gas as possible would be prevented from making the slightest modification 

per ton of coal had not been overdone, ana the old lower in what they had been doing previouuy. For instance, 

temperature carbonisation was not more suitable to it would have been ridiculous if, by means of the Patent 

present needs. Law, manufacturers could have been prevented from 

As regards metallurgical coke it was also a question using ^antation rubber for the various purposes for 

whether this could not he produced in two stages^ vi*. : — whi^ they had previously used Para rubber, oven though 


use in Diesel engines. Another low temperature car- fourteen years, 
bonisation process, viz., the ” Del Monte,” was briefly | There arc certain 
’Mentioned. 
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ito substitution might effect an improvement in the direo* 
tion of rednoi^ expense. Ciearlyt therefore, in granting 
and in upholding patents the law must dnsw a distinction 
^mewhere between the various kinds of improvements. 
In tlm way, we may awume that there is a possibility of 
discriminating by considering industrial advance as made 
up of improvements belonging to either the continuous or 
discontinuous t;^. 

It is often dimoult to draw any such sharp distinction 
between these antithetic typw. This may be illustrated 
by one or two parallel cases in chemistry. For example, 
how are wo to draw a definite line between acids and 
basM in presence of the class of amphoteric substances, 
wMch form a perfect and uninterrupted transition from 
acids to bases? Similarly, in spite of the wide difference 
between them, the aliphatic and aromatic bodies are 
linked bv the hydro-aromatic coni|)ounds and the various 
iwlymotnylono rings. Again, there is the transition from 
a typical crystalloid such as salt to a typical colloid such 
as gold hydrosol through solutions of substances possessing 
a very high molecular weight and lying uixin the border 
line. 

The same tendency may be found in nearly all scientific 
investigation. As Pater well remarked : — “ The sciences 
of observation . . . reveal types of life evanescing 
into each other by inexpressible refinements of change. 
Things pass into their opposites by accumulation of 
undcfinable qualities.** 

From a chemical |)oint of view these cases on the border 
lino are of groat thofirctical inti^rt^st and do not present 
serious difficulties. Wo content ourselves by saying that 
an amino acid, for instance, is an amphoWio substance, 
and we thus create a third class intermediate between 
acids and bases. 

In legal matters this easy solution is impracticable. 
When invoked to deoi<le the validity of a patent, the law 
must hold that it is either valid or invalid, and no inter- 
mediate dwision is normally jwssible. Hence, for legal 
purposes, it is necessary to throw considerable emphasis 
upon distinctions such as those I have mentioned above, 
in order to give us some criterion which will enable the 
dividing lino to be drawn. While, therefore, in the 
abstract it may be true enough that all differences are 
differences of degree, that is, continuous, and not of kind, 
that is discontinuous, it is as well to boar in mind a frag- 
ment on “ Differences ” in jlutler's Note Books, in whimi 
ho wys : — “ This in theory ; but in practice it would get 
us into such a moss that we had better go on talking of 
differences of kind as well as degree.*’ In what follows, 
therefore, I will assume that it is essential for legal pur- 
poses to mark out two different classes of improvements 
which must bo kept mentally distinct from one another 
as far as possible. 

We^ will assume that the improvement in question is 
now, in the sense of being different from what has gone 
before. Extremely subtle points may arise in this con- 
nection which are outside the scope oi the present paper ; 
it will be sufficient to give two examples. 

The American case Libbey v. The Mount Washington 
Glass Co. dealt with an invention arising out of an old 
process of making articles of glass-ware of a ruby colour 
from a well-known glass mixture containing gold, from 
which mixture a ruby colour used to be obtained by 
reheating the glass. 

The patentee discovered that if portions only of the 
glass were reheated it was p(»8ible to obtain an article 
exhibiting both amber and gold colours to any desired 
extent. It was shown that accidents had taken jdace 
previously in preparing the ruby glass so that occasionally 
^rtions remained of an amber colour; in those cases 
however the articles were spoilt and no one thought of 
utilising them. Under these oircumstanoes such spoilt 
articles accidentally produced and rejected were not 
anticipations of commercial products of great l^auty, 
prepared according to the reasoned application of tie 
process of reheating in parts. 

For another example we may turn to the litigation 
Involving the Flour Oxidising fVooeMes. It h^ long 
been known that flour was bleached naturally on prolonged 
ato^ with exposure to air, but Andrews showed that 
rapid and satisfaotoiy results could be attained artifioiany 


by subjecting the flour to the action of air containing small 
quantities of nitrogen peroxide. ^ 

It was argued tm this prooess was anticipated by a 
^vious patent which had unsuocessfuUy proposed to 
bleach flour artifioiaUy by subjecting it to the action of an 
electric discharge. Now it is weU known that nitrogen 
peroxide can bo produced from air by sparking. 

This contention however was unsuccessful because 
nitrogen peroxide is only produced to any appreciable 
extent by a spark discharge in contra-distinction to a 
brush or a silent discharge, both of which produce ozone. 
The previous patentee did not state that a spark discharge 
rather than a brush discharge was to be employed and 
therefore he did not give information leading to the 
e^ntial condition for practical success, namely, that 
bleaching must be effected by nitrogen jx^roxido instead 
of ozone. 

Unless therefore the previous patentee could prove 
that he actually had used his apparatus so as to give a 
spark discharge rather than a brush discharge, he had not 
anticipated Andrews. He was unable to bring such 
evidence and therefore Andrews’ patent for bleaching by 
the use of nitrogen peroxide was held to be not anticipated 
by a previous apparatus which might have been used so as 
to aohievo this object, 

wo to dotormine whether an improvement which 
differs qualitatively from what has gone before, differs 
sufficiently to justify us in terming it an invention ? 
Sooing that invention involves a certain discontinuity, 
in many chemical cases wo can arrive at some estimato 
as to whether such discontinuity exists, by examining 
whether it would have been possible to prodiot the im- 
provement or its result beforehand, vnthout malfbig 
experiments. 

In many chemical cases prediction and want of invention 
are synonymous terms but there are other oases to which 
this does not seem to apply at all In mechanical oases 
it seems usually quite inapplicable. Moreover every- 
thing depends upon the exact use wo make of the term 
prediction. 

A chemical industrial process obeys certain laws and 
it will not usually bo an invention to modify or improve 
a prooess by the mere application of well-known chemical 
laws. For this purixise, wo will take a number of these 
laws, giving a parallel series of examples of unpatentable, 
and of patentable inventions. 

(1) One of the simplest examples is the additive law 
according to which the proiierties of a mixture of A-f B 
can l>o predicted from a knowledge of the properties of 
the separate constituents A and B. Some time ago it 
oociirr^ to me that in view of the difference in price, it 
might be worth while to make crucibles of a mixture 
of platinum and gold, thus obtaining a metal which would 
be cheaper than platinum but yet stronger t^n gold. 

Now assuming that it is known to manufacture aUoyi 
of platinum and gold, it may bo said that there is no 
invention in making crucibles of such an alloy since the 
properties of such crucibles would at once be predicted 
from the additive law. 

Wo might generalise this statement by saying that 
in oases whore the law of continuity applies, there is generally 
no invention in interpolating l^tween known Emits or 
extraiwlating beyond known limits, even though no one 
hiM previously done precisely the same thii^ before, 
provided that no unexpected result is produced. 

(2) Again in many oases there Is no invention in simply 
applying the law of mase action to a ohemioal reaction. 
Suppose that a manufacturer is preparing the ester of an 
expensive organic acid with a certain alcohol If J|i| 
price of the alcohol suddenly rises there will be nfK 
vention in applying the law of moss action by usinilirn 
excess of acid so as to reduce the loss of alcohol at the 
expense of the acid which has now become cheaper. Iffiis 
result could have been predicted ^forehand and the 
prooess is clearly not patentable. 

Similar considerations apply in lixlviation where the 
amount of substanoo extracts, e.ff., sugar from 6ane, will 
depend on the price of fuel, and tne maidmum theoretic 
efficiency of exiraotiem will not be the most profitable. 
This, however, is usually a matter of business judgment 
not of invention. 
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(3) There are oertaio laws in connection with reaction 
velocity. It ia ^nerally known that the reaction velocity 
riaes rapi^y with increase of temperature and therefore 
no invention is involved in simply prforming a reaction at 
a higher temperature ; in normal cases the temperature 
chosen may bo a matter of convenience depending upon the 
balance between the cost of fuel and the advantages gained 
by a high reaction velocity. In the absence of com- 
piicating factors therefore the application of this law 
IS not invention even though it means that a manufacturer 
is doing something which may never have been done 
before. 

(4) Ijc Chaklicr s priwipk tells us that if the substances 
produced by a reaction occupv a smaller volume than the 
reacting substances themselves, the equilibrium will 
b3 shift 'd by pressure so as to produce more of the 
reaction-products. In connection witn the condensation of 
isoprene to rubber, it occurred to rno some time ago that 
the reaction would certainly bo facilitated by pi-cssure, 
but it may be taken as quite clear that the mere suggestion 
to raise the pressure is not patentable since the result 
is capable of prediction offhand. If a definite range of 
pressure were round by experiment within which a valuable 
result was obtained, the case would be different. 

(5) Finally we have the pcriwlic hw, though predictions 
based upon this must be applied with caution. Sjieaking 
broadly, however, we may say that in the absenco of 
special results there is no invention in substituting potash 
for soda or strontium for barium, etc. 

X will now give examples in which the above laws are 
found to exhibit anomalies which would justify the grant 
of patents thereon. 

(1) It is clear that the additice law does not hold for 
certain proijerties. For example the larst person who 
discovered a useful eutectic might have made a valuable 
invention, although, at present this phenomenon of 
depression of the melting point is comprehended under 
another well known law. In cases where the iulditive law 
is not obeyed and an unexpected result is produced, the 
improvement will probably be an invention. li'or example, 
in the leading case of Muntz v. Foster, a patent was upheld 
for a sheathing for ships’ bottoms composed of 60 parts 
of copper to 40 parts of zinc both in a very pure condition. 
As a result of this particular selection of proportions, it 
was found by exhaustive experiments that tne metal could 
ho rolled hot and especially that it oxidised just sufficiently 
to prevent tlie growth of barnacles and yet not sufficiently 
to cause rapid deterioration. Of eoiirso this result was 
very valuable, sincci if pure copper is used coiTOsion is 
very rapid whereas if plates of zinc were hung on to 
)ro*teot the copper by reason of selective attack, it was 
ound that the copper bcc^ame coated over with barnacles. 
Muntz’ alloy just solved the difficulty and seeing that it 
was necessary not only to select certain proportions but 
also to employ very pure metals, it was held that his 
improvement was sufficiently novi;! and ingenious to support 
a }ktent. 

(2) If it can be shown that a valuable result is attained 
which could not be prediotod by the law of mass action 
the improvement will be an invention if novel. A good 
example of this w'ill be found in the case mentioned by 
Prof. Haber in the Hurter Memorial Lecture. In pro- 
<lucing formates from carbon- monoxide and caustic so^a, 
it was discovered that a 10 per cent, solution of caustic 
soda gave much better results than other solutions, either 
stronger or more dilute. The reasons for tliis phenomenon 
do not appear to be understood even yet and wo can 
tl^efore say without hesitation that this behaviour 
oqfc not have been predicted, and that invention is 
ioVved. 

In oouncction with reaction-vdocity, it will usually 
be an invention to accelerate the velocity by a suitable 
catalyto, if useful results are obtained thereby, since 
catalysis is at present outside the bounds of prediction. 
Hence the whole Held of catalysis is a fruitful one for 
invention. Thus in the recent case of Crosfield v. Techno- 
(domical Laboratories it was held that there was invention 
in applying to a liquid fattv acid, a process of catalytic 
redaction by hydrogen which had been applied to certain 
gases by Sabatier and Senderens. Although the action 


failed on other grounds it is q^uite clear that it was im- 
possible in 1903, the date of the patent, to predict that. 
catalytic reduction would be operative upon a liquid 
fat of fatty acid. 

(4) ProL Haber’s researches give another interesting, 
example of investigation originally based upon the principle 
of Le Chatelier. It would not involve invention merely 
to suggest that the equilibrium between nitrogen and 
hydrogen would be displaced towards the ammonia side 
by the employment of high pressures, but when we find that 
it was necessary to devise special apparatus, to correlate 
the tempi^ratures and pressures, and to seek out appro- 
priite catalytes for the various temperatures of reaction, 
we may certainly conclude that invention of the highest 
order is present. The fundamental conditions of suocesB 
could not have Ix^en predicted from the mere application 
of the principle of JjC Chatelier and the laws of roaction- 
veloci^. 

(5) The jmriodic law naturally presents many oases of 
deviations from strict regularity. More especially is this 
the case with the first members of the various* groups 
such as lithium, whose chloride exhibits anomalous 
properties, or fluorine, whose silver salt is readily soluble 
in contra-distinction to the. other halogen salts of silver. 
This behaviour therefore narrows the field in which pre- 
diction is possible ; wc may compare it with the behaviour 
of the first member of a homologous series. Wo know 
that of the fatty acids, formic acid exhibits properties 
which in many respects are different from those of the 
remaining members of the series and that therefore in many 
cases formic acid would not be a legal eejui valent for 
acetic acid. On the other hand if a process is successful 
with propionic acid, wc might reasonably expect it to be 
equally successful with butyric acid. 

In the case of the Badische Anilin und Soda Fabrik v. 
Levinstein, although it had prt^viously been proposed to* 
couple diazonaphthalcnc hydrochloride with phenol, it 
was decided that inve.ntion was required to produce a 
dye-stuff by coupling diazonaphthalcnc hydrochloride with 
mphlhol and sulphonating. 

The diazo reaction had been discovered by Oriess,. 
“ But,” as Lord Justice Fry stated, ” the value of any 
articular combination of these derivatives from the- 
ydrocarbons was not within the range of the prophetic 
power of science.” In the House of Lords, Tx)rd Herschclli 
stated “It is suggcist.ed that even though the particular 
substance was unknown, similar bodies arrived at by 
similar processes were M'ell known, and tluit (ihemicaf 
analogy would at oiic(> indicate the supposed invention. 
A complete answer is given to this argument by Dr. OriesR, 
one of the highest authorities on this branch of chemistry. 

I Ho says, *■ In 1864, I distinctly state that, by the com- 
I bination of diazobciizol and phenol, dye was obtaiiK’d, 
and if 1 had been a little cleverer, analogy would have 
induced me to i)repare this very dye hich is now under 
consideration. But analogy did not lead me to do that ; 
analogy does not go a long way in chemistry.’ ” 

This principle has recently been applied in the caso 
of Osram Lamp Works Ltd., v. Z. Electric Lamp Manu- 
facturing Co. It had previously been proposed to makt> 
filaments for electric lamps of the metal osmium. Tho 
I patentees claimed the manufacture of filaments of the 
metal tungsten, which w'as cheaper and more effective. 
Except for the fact that the patentees selected one suitable 
process erf decarbonising out of three known processes,, 
their invention as stated in their specification, simply 
consisted in transferring to the metal tungsten, a process 
wUch had previously been proposed for the apimrently 
analogous metal osmium. 

Further examples might be given from the problems 
of stereoisomerism and tho phenomena governed by tho 
phase rule in which oases there are brilUant possibilities 
of prediction ; however, I will simply give two final 
examples drawn from the flour Oxidising Cases, the reports 
of which are a storehouse of felicitous illustrations in 
this field. 

In one case it was held that invention was undoubtedly* 
required to bleach flour by nitrogen peroxide' when a 
previous unsuccessful process had em^oyed ozone. It* 
was justly said that if the innocuous ozone producedl 
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• tailit in the^ flbur^ no one could have predicted that the 
•trong gelling gas nitrogen peroxide would have 
>ucoesBmll)r solved the problom. Lord Justice FarwcU 
remarked that the inventor of the ozone process had loft 
his wrecked barque as a warning to subsequent navigators 
of that channel. His process had failed and it could not 
have been foretold that the nitrogen peroxide process 
would succeed. 

Against that it is instructive to consider a subsequent 
process which bleached flour by the action of the gases 
P*j^** 06 d by subjecting air to the passage of a flaming arc. 
This patent was declared void as requiring no invention. 
It was known that the passage of a flaming arc in air 
produced nitro^n peroxide ; Andrews had shown that 
nitrogen peroxide would successfully bleach flour ; there- 
fore although there was no evidence that anyone had 
actually used or proposed to use the gases from a flaming 
axo for the purpose of bleaching flour, yet nevertheless 
this application was obvious and practically speaking it 
could have been predicted. A few lines of the judg- 
ment in this case arc worth quoting, since they show the 
prediction of which 1 have sjioken above docs not refer 
to absolute or mathematical certainty, but to reasonable 
certainty —the kind of certainty upon which wc act in 
everyday life. Lord Parker said 

“ Under these circumstances, I think that any ordinary 
man with a working knowledge of chemistry would have 
inferred that the medium disclosed in Andrews’ specifica- 
tion could be produced electrically. If he were a cautious 
man ho might probably have thought it well to test bv 
experiment the truth of his inference, not because he would 
doubt its truth but be<’au8o the gaseous medium produced 
by the electric discharge might possibly contain some 
unexpected constituent which might spoil so sensitive 
a substance as flour. There would be no reason to think 
that there could lie any such unexpected constituent, 
but a chemist, aware as he would bo of the extent of the 
unknown compared with the known in chemistry, would 
naturally desire to make, himself secure.” 

I am not suggesting that the possibility of pixKiiction or 
otherwise is a unique factor in d(?terminiug the presence 
of invention. Indwid invention is a function of a number 
of variables of which only one has hero been considered. 
PrtKliction 18 certainly an important one ; its bearing upon 
invention may bt? compared to that of Berthclot’s principle 
of maximum heat dovelopiuent upon the occurrence 
of chemical reactions. know now that in most cases 
as an approximation, reactions take place in the direction 
indicated by thermo-chemical data, but wc also know 
that these arc only particular cases of a more fundamental 
law, that of the free energy gradient. 

It would Ik? easy to give examples demonstrating this 
statement. One important cose is that of conibinatiun 
processes and esi>ecially cyclic processes ; for instance a 
Oerman fiatcnt was granted for a process of splitting up 
amraomuni chloride by treating it w ith syrupy phosphoric 
hydroehloric iwjid,‘and heating 
still fu^rthor to expel the ammonia which was collected 
sedately, thus leaving behind the syrupy phosphoric 
aow ro^y for a fn^sh cycle. Although this process does 
not work well on a large scale, no one can deny its ingenuity 
yet it E^ms probable that it could have been prediek'd 

ttppoaj-s essentially | 

It is also uecesiiary to add that in siieaking of prediction 
tne term is m™mgless unless we consider the subjective 
clement, namely the person by whom the prediction could 
or could not be made. For the purposes of Patent Law 
t^ pers^ is always the average operator who is skilled 
to the p^iouUr industry in question ; in chemical indus- 
W wnie knowledge of chemistry 

t)ut not the very highest chemical attainments. 

In order to allow for this subjective dement the decision 
M to invention must always in the end rest to a certain 
extent upon the experience, instinct and judgment of the 
person who is making the decision. It is impossible to 
lor^iate the decision in terms of hard and fa«t principle 
just M It M impossible for us to give a act of dfeerenS 
oquatiOTO to exprem a symphony or to decompose a 
sunset mto penuutatioos <rf n^atkm frequencies. In 


all these oases there is a persona! dement invdvod and 
SpXJt Uw ^ forgotten in considering the questions. 

In practice the s^^tom does not work out so badlv. 
I have prepared a table of the cases in which the validi^ 
of a patent was brought into quesfon in English Courts, 
during the live yeais liK)8-1912. The results s^ow that out 
of 74 casw, the patent was declared to be valid in 63 per 
cent, of the actions. Taking the chemical patents al5no 
they ^ were considered to bo valid in 65 per tent, of the 

ftCvlOllH* 

In about three-quarters of these oases the patentees 
were able to prove that infringement of their patent bad 
actually occurred in spite of inpiious attempts to argue 
♦ ^‘jfondante wore really doing something quite 
different. The actual ligures are that the patent was 
proved valid and it was also proved to have been infringed 
by the defendants in 31) per o(?nt. of all the oases an<f in 
^ * Jf^r ot'nt. of the chemical oases. 

This shows, therefore, that in about half the chemioal 
oasM the patentees were entirely successful in provjnnin. 
vasion of their rights. * * 

Discussion. 

Mr. W. P. Thompson agreed with Mr. Potts that for a 
patent generally to be valid, the result achieved must 
bo something more than would naturally bo predicted from 
the elornents of the invention by a man in the trade without 
inventive fw!ultj‘, but the amount of advantage over that 
which would naturally be predicted may bo very small. 
Ihey had had two oas(‘8 in this district, first, that of 
tannington v. Nutta'l over a glass furnace. Every one 
of the parts of that furnace had been ii8c?d before tor the 
same inirpose in the same way in glass furnaces, but 
tnc resiilt of the combination produced so much bettor 
cff H than was antioipatcvd that thi? House of Lords 
dccuU^ tlic patent to be valid. Again in the case of 
1 atent Exploitation Ltd. v. yiemens (the Burnley battery). 

It was decided in the lower court that every part of the 
invention was old, and the combination therefore no* 
subject for a patent. In the Court of Appeal and the* 
flouso of Lords it was unanimously accepted as a gooil 
patent, though it was admitted that every single part 
of the battery had Ixjcn patented before for the same 
piirposc. Lord Davy, who gave the decision in the 
Jlousc of Lords, stated tliat as the combination drove every 
other ilry battery out of the market as soon as it came out 
they were obliged to consider that there was some patent- 
able novelty ill the combination. Again, espociallv in- 
mechanical iiatents, the very prediction is often* the 
novelty. Take for instance the patent for making wood 
Hcrews with a |K)int. Hitherto screws had be(?n made 
with blunt ends. By pointing the screw th(? screw-driver 
itself could woi k the screw, into soft wood at any rate 
Anyone could have invented this, but did not, but making 
the prediction and carrying it out was itself the invention 
and the patent was sustained. If an invent ion were proved 
to bo a distinct advance it made little matter whether it 
was a sudden departure or a gradual development. 
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With the attention of overyoim turned to-day to the* 
production of new fuels and the rocoveiy of by-produota 
from coal and other sourees for the use of internal com- 
bustion engines or oil-fed boilers^ tieat as a raw produol. 
u naturally being oonsiderecL 
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In Great BritaiQ there are upwards of 6,000,000 acres 
of peat bog with an average depth of 12 feet. In Ireland 
there are about 3,000,000 acres of peat bog, some of the 
bogs being veiy deep. Peat as du^ contains very large 
quantities of water, generally speakmil from 80 to 90 per 
cent. In this condition, of course, it is of very little 
use, therefore it has to be, at any rate, partially dried. 
For the recovery of by-products it is usual to dry it down 
as far as 20 per cent, of moisture— that is if peat coke is 
to be one of the by-products. Probably each acre would 
yield from 3,000 to 3,600 tons of such dried peat. Taking 

the lower figure wo arrive at the huge total of 1,800,000,000 

tons of peat available in the United Kingdom, end in 
Ireland, where the average depth is greater, probably 
nearly as much again. 

The great problem in dealing with peat, and the rock on 
which most of the older enterprises have split, is the 
removal of the moisture. If wet peat is subjected to 
hydraulic pressure it is only possible to remove a eom- 
paratively small proportion of the water, owing to it being 
bound up in the cellular structure of the peat. A similar 
difficulty applies to drying by heat 
Various methods have been used for breaking down the 
cellular structure of peat and thus obtaining it in a con- 
dition in which the moisture can bo expelled, either by 
pressure or by air drying. Obviously, seeing what an 
enormous percentage of water is contained in peat, drying 
by artificial heat alone is out of the question. Generally 
speaking air drying has been found the most satisfactory, 
but it is a slow process, and is dependent, to a large extent, 
on atmospheric conditions. The methods most com- 
monly employed on a large scale are : — 

‘ 1. The peat is cut out of the bog by hand or machinery 
and then air-dried by stacking without under- 
going any mechanical treatment. 

2. The peat, after being out out from the bog, is 
subjected to a macerating process in specially 
constructed machines. 

The methods may bo classed under two headings 

(a) Macerating and adding extra water so as to form 

a jieat slime which can be run into moulds. 

(b) Macerating without the addition of water, then 
moulding. 

By any or all of these processes, however, the difficulty 
of drying still remains. After maceration the water 
ovai)oratM very much more freely, but it takes a con- 
siderable time for the briquetted )ioat to lose its moisture 
down to 20 per cent. Another difficulty is that when the 
briquettes are dried too rapidly they warp and crack. 

In Ireland, Scotland, and other places peat is employed 
as a fuel. In such cases, however, it is simply cut into 
brick-shaped pieces and stacked in such a manner that a 
large surface is exposed to the air, and it is generally 
left several months before it is employed as a fuel. P^t 
prepared in this manner is not suitablo for the production 
of hard coke and by-products, since it is of a more or loss 
porous and spongy nature and occupies too much space. 

Peat for the recovery of by-products, therefore, must 
be treated in such a manner that the cellular structure 
is broken so that when pressed or moulded it will form 
a hard briquette. . . . , / 

As already mentioned this may be done by means of 
macerating machinery. A very large number of tjjoso 
have been patented and several of them give very satis- 
iaotory results. , 

Thoroughly pulped peat, when moulded, forms a 
eompaot mass with practically no hollow spaces. Such 
Mt, on exposure to the air, dries comparatively rapidly, 
flw drying takin g place throughout the mass. After the 
oigtside layer has dried it may be exposed to damp 
‘leather without further moisture being taken up, because 
the outside dried part swells up, the TOres close, and 
moisture is prevented from entering the interior. In 
dry weather the pores open out again and the drying 
oontinues. _ .. 

The machines for pulpmg or^ macerating^ the wat 
oonsist generally of a vertical oy^der or horixontal half 
cylinder in which knives placed in the form of a screw 
thread rotate. The raw peat is fed in at one end, and 
by means of the rotating knives is thoroughly mixed 


and pulped and carried forward to the other end of the 
cylinder, where it is extruded in the form of a porridge- 
like mass. Sometimes it paMMS directly forward Sy means 
of a band into a briquetting machine. The bnquettes 
are then placed on wooden frames which are piled one 
above the other in open sheds where they are air-dried. 

It is not intended here to go into the merits of the 
different maehines which have been patented and em- 
ployed for macerating the peat. The cellular structure can, 
nowever, bo broken down and the water then pressed out 
hydraulically by other means than maceration. 

Even if peat is only intended for fuel, machine-made 
briquettes, that is briquettes made from mwerated peat, 
are far more efficient than when the peat is simply out and 
dried. The calorific value is higher and the briquettes 
burn away more slowly. In Holland and in Norway and 
Sweden machine made briquettes are largely used for 
domestic heating purposes. 

Other methods have boon tried for breaking the cellular 
stmeturo and thus obtaining the jieat in a condition in 
which it will dry more readily. Electricity has been used 
to break down the cells. A plant of considerable size 
was put down at Kilberry, in Ireland, but unfortunately 
was not successful. The peat was scooped out of the 
bog and placed in a rotary hydro-eliminator which removed 
the surface water. It was then passed through a pi^s 
and subjected to an alternating electric current. This, 
it was claimed, broke up the cells and allowed the water 
to run out. A number of other electrical processes have 
been suggested. 

A recent patent in which it is claimed to render the 
natural water expressible, is to jrass an electric current 
through peat heated to a temperature of at least 100® C , 
under a pressure sufficient to prevent the formation of 
steam. The current may be either direct or alternating, 
although the direct current is preferred. A pressure of 
200 volts is stated to be the most economical. Porson^y 
I do not think that the difficult problem of eliminating 
water will be solved by the use of electrical processes. 

Other methods are the addition of bleaching jiowder or 
lime to the peat, thoroughly mixing and heating to a 
temperature of 30® to 40® C. The objection of these pro- 
cesses is the large amount of handling they entail, and, 
it must bo remembered, for a peat proposition to be a 
paying concern very large quantities must be worked up. 
The addition of lime or bleaching powder will also increase 
the ash content. 

Ekonberg found, by heating peat to 160® or thereabout, 
under pressure, that the colls were broken and that the 
water could be readily removed.* 

In a recent French patent it is claimed that if raw peat is 
simply heated to 60®— 100® and allowed to cool the moisture 
can be removed by pressure.- In other processes the peat 
is heated by live steam under a pressure of several atmos- 
pheres. The pressure is then suddenly released and the 
i^eat dropped into the roooptacle of a specially constructed 
hydraulic press. On the application of pressure the water 
contents are reduced to about 28 to 30 per cent, in the 
course of a few minutes. This j^rticular process only 
occupies about 30 minutes, that is to say, peat, direct 
from the bog containing 80 to 90 per cent, of moisture, 
can bo reduced down to 30 wr cent, in this time. In 
all these methods, however, tne great bulk of the wet 
peat to be dealt with has to be tMen into consideration. 

Bacterial processes have also been suggested. In one 
it is claimed that the bacteria produce hydrogen peroxide 
which oxidises the peat and converts it into a condition 
in which the water is readily eliminated. 


Carbonisation of peat. 

The oldest method of coking peat, and which is stfil to a 
certain extent employed, is to coke it in heaps in <^e 
same manner as the old charcoal burning process, all the 
by-products being thus lost. The onfy satisfactory 
metood, and the only one likely to be a commercial success, 
is to coke in some form of oven and recover the by-pro- 
ducts. If, however, a firm dense coke which will be of 
value in the metallurgioal industry is to be obtained, it is 
necessary to produce teiqaettes formed from well macerated 

• Ess this Jonmal, 1909, 1122, 1298. 
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mdjod i* to ooke moderately dried peat, 
**® briquetted, and to briquette the rMult- 

vmiouB by.producta «ra obtunod, 

^ STrf tt!! "( ‘‘®p®“'* “p<>» t**® 

.T p*** *“l of oolSt^ omSoyod. 

ktS? w*U K've » «ok« 

oSeet the by-proSuete.’ 
5 to » hSh pereentage of nitro^n wiU 

five a iiigh yield of ammonia, but it will be nooeLarv to 

tefte‘1 *. high temperature"nriS? to 

harni.?^i.““!““"! ®* “mmoiiiB. On the other 

1 “'•ionisation seems to yield 

^ S”**!/**”? U® ?'^®’ ‘i®*® " “® reason why^ tho 

^n^^hl“k ‘’® ‘‘f''®" °* ®‘ * ‘"mperaturef and 
either by moving the portly oarbonitod peat to a 

orSe^dS ‘»f «, 'poroMin^i tho to^ratore 
■hoi^rf ? retort the maximum ^eld of ammonia 
feinnlm n,i * be obtained. The first would bo a con- 
tinuous process and the second an intermittent one. 

ODiained . Uas, oils oontaimng paraffin wax Dhenola 
quantities of other basei, ^methyi 
alcohol and acetone, acetic acid, pitch, and coke. ^ 

TiJSf ^illation of 676 tons of air-dried briquetted 
P^contammu 31 i^r cent of moisture at OldenWg in 
foUowing products were obtained per®one 
Jk?*’ i" ^ * comparision I g^o the 

iwults obtwned in my laboratory from a Scotch briquetted 
peat oontaimng about 16 per cent, of moisture, ^ 


Oils 

Paraffin wax 

Phenols 

Methyl alcohol 

Ammonium sulphate 

Calcium acetate 

Pitch 


Oldenberg. Perkin. 


flt'O lb. 
00 „ 
260 „ 
6-8 „ 
6-2 ,, 
10 0 „ 

4 0 .. 


I iiO 0 lb. 
not determined. 
28 0 lb. 

51 „ 

3(»-2 „ 

8-0 ,, 

3-5 .. 


sndto^S.?.'^'® P^‘ O'? per cent, of nitrogen, 
and tho Sootoh peat 21 per cent, which aocounts for the 

dlse^^'" 5‘? ‘* "“•phate of ammonia. Other 
aeoonntod for when it is borne in 
S r*? *«“" ‘ho distiUation 

S^a Mi^ ^ °f ton« 

^e g^ having a good calorific vslue, can be burned 
”‘®% *“? •‘*®“*'* *“ auflioient to supply aU 

®'**®'! °"®® ‘**® P™o«“ has stood 
This IS shown by the analyaes of gaeee produoed :— 


Perkin 



Oldenberg. 

Oar^ monoxide 

Metiiane 

86 

UoMturated hydrocarboiu . 
nydrogen 

14*8 

1*0 

1 4lQ.it 

Carbon dioxide ! ! ! 

Nltco^n 

M*D 

27*4 

Oxygen 

mZ O 

2*2 


MOO mid 6000 cubic feet per 
la^ ^ ®®®*** hriquottes eon- 

fi ®h» •» obtilii*(l by dMiUation. 

-g-toiaagar!ia j^^ 



obtamed, which oan be need for insuiatiug purpoeW. 
tototod*h°i^li^^i. ™ “y '‘hotory consist mainly of 

however, can bo removed by 
^tment with about I per oont. of strong snlZric 
‘'® oood for intoial com- 
not oZZ? »’^^® ^“”9*' "fe 'eoh viscosity, so arc 
bemused M oilT.d’*^ lub^tmg purposes, but they could 
and f * I ?* “*Kbt be cracked into light spirit 

^obtoin^Wh r‘°“°‘’"®^- ™® >*®“®*«> *^“h 

other”^neta l«B0 quantities, oontaiii, amongst 

CloL'^^ ^''®}' ‘•*®« ‘hready been em- 

The Peat, Coke and Oil Syndicate; of Doncaster, oar- 

TheZSTfaT^iir* 'S ‘9 «» P®*- ®»n‘- o« mobture. 
fh. ‘ hnquettod previous to being carbonised. 

coCEn!l!?*!n“?k"“‘“" being espied out with the peat 
hinrt!„ 5^ ? . ‘''® P"*®“' ThU is mixed with oeSi 
^ding materials, some of whch are obtained from the 

’^*'® h"'J“®““ «r® ‘hen pressed and 
tonZr® u**^® "f“®> “'»"“<>'•■ From fonr lots of one 
obtaiS^jJ®'^*’®"'"®^’ ‘*'® ^“•'“*'''8 hy-produots were 

Water-free crude oIIk 

Spirit 160«_200'’ 3'^llo«» 

a ’6 II 

ph«nol8 had not been 
l»araffin was loft in the pitch, which 
JhK^ld I insulating material. Tho briquettes pro- 

reijorted u|X)n for stetd smelting, the average orushine 

plant capblo of dealing with 100 tons of ooko 
per wwk. Preliminary tests have shown that tho by- 

J'*'**'? onsts of the 

process and that tho sale of tho ooke is all profit. 

Peal for power purposes. 

"1®“’"^ °} "'“hing up peat and prexiuoing by. 
I^ucte M to employ it for the manufacture of power 
gM. In this respect some very interesting exrieriments 
have been mode in Unoda by the Department of Mines. 

KOrting gas producer tho best 
f obtained when tho peat oon- 

tainod from 26 k) 30 per cent, of moisture. With larger 
q^antitiM of moisture there is groat difficulty in eliminatmg 
the tar from the gas. It is stated, however, that pS 
g^ power plant has a distinct advantage over ono imin g 
Bituminous cool. With coal th7aocumulation of tar in 
the valves and cylinder is difficult to remove, and nooessi- 
Ut« the shuttmg down of tho engine. Whereas tar from 
removed by injecting into the open end of 
toe cvlmder a mixture of oU, soap and water. This com- 
pletely di^lvM the tor which is thrown out by the forward 
movement of the cylinder. 

The Power Gas Corporation have also a special pro- 
ducor m which peat is employed. In this producer peat 
contoining W per cent, of moisture oan be satisfaotSr 
employ^. The Company have a special meohaiiiow 
process for drjunc peat from 80 per cent, to 60 per oentgA 
of moMturo winch renders them independent of woath^ 
conditions It is claimed that by this process the total 
cost of the peat is only Ss. per ton including excavating, 
manufactuni^, and drying. In all producer processes tho 
peat IS oomnletely burnt up, and there is thus no carbon 
as a by-product. Larger quantities of ammonium sulphate 
aw, howvor, obti^ed than by distillation in wtorta. 

On the other hand the tor obtained is Ism valuable. Given 
• peat (^toining a fair proportion of nitrogen, it is 
e.^ed that the 3 ndd of ammonium sulphate is more than 
Buffioi^ to pay aU working and depreciation costs, so 
that toe power gas is obtained free of Mat. 
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RECENT IMPROVEMENTS IN GAS 
MANUFACTURE. 

BY ALFBKD E. POR8TALL. 

In the following paper I have limited myself to the 
manufacture of illuminating gas in central station plants. 
The process divides itself into two stages, the generation 
of crude gas from the raw materials, and the purification 
of this crude gas in order to make it fit for general use. 

Taking first the generation of coal gas, an important 
recent improvement has boon the development and quite 
general installation of retorts set vertically, which were 
tried unsuccessfully in the early years of the nineteenth 
century. Retorts set horizontally were, however, finally 
adoptM and used solely, until, in 1885, M. Andr^ Coze 
developed a setting in which the retorts were inclined at 
an angle of from 29“ to 33° to the horizontal. At such 
angles the coal would spread fairly evenly over the 
whole length of the retort by gravitation and the coke 
would run out fairly easily when the charges were thoroughly 
carbonized. Though adopted quite generally on the 
Continent of Europe and in Great Britain, only three 
important installations of inclined retorts, and not more 
than five or six minor ones, were made in the United 
States. 

In the vear 1902 two different tyix« of vortical retort 
settings, the intermittent and the continuous, were brought 
to the notice of gas men. The intermittent type, in 
wheh an amount of coal which nearly or entirely fills 
the retort is dropped in at one time and allowed to remain 
until completely carbonized, when the resulting coke 
is dropped out, also at one ojwration, was developed by 
Dr. iT. Bucb, of the Deutsche Continental Gas Ges., 
in the gas works at Dessau, Germany. The first patent 
taken out for those retorts, in the early part of 1902, 
described them as provided with outlets, spaced from top 
to bottom along the whole length of the retort and opening 
into a vortiole fine so placed in the setting as not to be 
exposed to a high heat, the object being to permit the 
gas as it was drievn out of the coal to escape to the hydraulic 
main without being subjected to contact with either the 
highly heated coke or the walls of the retort. Settings 
built under this patent were put into operation in 1903, 
but the side outlets were abandoned soon after actual 
work began, and by 1905 the design had been devel- 
oped to that which is now being employed, in which 
the gas evolved from (f^h portion of the charge travels 
through all the superincumbent portions before it escapes 
to the hydraulic main. 

As the Dessau verticals have been developed in Europe, 
the retorts are made either four metros or five metres 
(13 ft. 2 in. or 16 ft. 6 in.> long with cross-sectional dimen- 
sions of approximately 9 in. by 22in. at the top and 14 in. 
by 27 in. at the bottom, and are set in groups of either 
twelve or eighteen, each group being heat-ed by its own 
pas producer, or generator furnace, and provided with 
its own recuperators. In the only installation of this typo 
in the Unit^ States, which is at Providence, R.I., the 
retorts are 13 ft. 2 in. long with the same cross-section 
OB given above, and are set ten in a bonolu The coal 
is charged into the retorts from over-head bunkers and 
the coke is dropped into buggies or into a conveyor. 

The combustion of the prod^ucer gas takes place m a 
combustion chamber surrounding the lower ends of the 
retorts, and the hot products of combustion pass hori- 
aontally to the back of the setting and then up to a second 
set of horizontal flues running to the front, up again to a 
third set of horizontal flues running to the baoki and then 
into a fourth set of flues running to the front, and pass out 
from the top of the bench to the recuperators and thence 
to the ohimn^. 


In the United States the United Gas Improvement Com- 
pany began exMrimenting with intermittently filled 
vertical retorts about 1098. As a result of these expm- 
monts the benches of this type last built contain nine 
retorts each 18 ft. 6 in. long with an oval section 12 in. 
by 22 in. at the top and 18 in. by 30 in. at the bottom. 
The reasons given for the use of the larger cross section 
are that when the coal was smaller it coked too rapidly 
at the top of the retort causing excessive pressure at the 
bottom, that with the small retort the d^harge of the 
coke did not take place satisfactorily except when the 
whole charge of coal was thorou|?hly carbonised, while 
a largo retort will discharge readily even when the coal 
has not been thoroughly carbonized, and that the lar^r 
retorts produce larger ooke, an advantaj^e in many localitiw. 

In this type of setting the combustion of the producer 
gas also takes place around the lower ends of the retorts 
and th(5 products of combustion pass upwards to the top 
of the setting. 

The Gorman practice is to fill the retorts completely 
with coal, while the United Gas Improvement Company 
leave 4 ft. of the retort at the top empty, to provide a 
space in which the heavy hydrocarbon vapours may be 
converted into gas by the action of radiant heat. 

It is interesting to note that Mr. C. F. Diotriirh obtained 
in 1880 a United iStates patent making claims for a setting 
of retorts which were very similar to those of the original 
Biieb patent, including oven the lateral openings into 
a channel protected from heat through which the gas could 
pass out from the retort. At that time, however, con- 
ditions in this country wore favourable to the manufacture 
of carburettod water gas and the field for coal gas did not 
seem to warrant the trouble of developing a new method 
of manufacture, so apart from building one cx| erimental 
bench nothing was done by Mr. Dietrich to develop 
these retorts. 

The reason for the provision of side outlets in the 
retorts under the original Buob patent was the belief 
that, if comiiolled to pass up through the incandescent 
charge, the hydrocarbons first evolved from the coal 
would bo over-decomposed into hydrocarbons of lessor 
value from the illuminating and calorific value staiid- 
j)oint, and that carbon and naphthalene would l)e formed 
and cause trouble during the handling of the gas as it 
passed from the generating apparatus to the consumer. 
The disadvantage of the side outlets was that the retort 
could not bo heated around its entire perimeter and that 
therefore more fuel was rtuiuircd for the carbonization 
of a given weight of coal than whore the heat could be 
applied around the entire perimeter. When the lateral 
outlets were bricked up ana the gas taken ofF from the 
top of the retort, the decomposition of the hydrocarbons 
was not as groat as had been anticipated provided the 
retorts were neatod to a very high temperature and care 
taken to fill them completely with coal. It was claimed 
that under these oonditions the generation of gas from 
the iwrtions of the coal in contact with the internal surfaces 
of the retorts was rapid, owing to the high heat, and 
this coal was at once converted into a compact coke, 
impermeable to the gas generated. The gas was therefore 
forced to pass, from all points of the layer in which car- 
}>onization was taking place, inwards and upwards through 
the unooked and more permeable portions of the charge. 
Its temperature was thus prevent^ from rising beyond 
the point at which over- decomposition of the heavy 
hydrocarbons, with the formation of carbon and naphtha- 
lene, would take place. 

This theory as to the course followed by the gas in 
passing through the charge in an intermittently charged 
vertical retort was for a long time accepted as oorreot, 
but recently Dr. H. G. Colman in England and Mr. 0. B. 
Evans in the United States have reached the conclusion, 
as the result of experiments, that in reality only part of 
the gas travels through the core of undarboniz^ cold 
and the rest posses through the incandescent ooke. 

Dr. Colman argues that if even the largest portion of it 
travelled through the unoarbonized com the gas would 
show aome of charaoteriatios of a f^aa produoed at a 
low temperature, modified to a osrtam extent by the 
gap produoed in the latter stngez aa the temperatniw of 
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the coke h> raised, and that the tar produced would bo a 
I 9 F temperature tar oontaining but a small amount of 
aroiuatic substances. As a matter of fact his analy^ 
had shown that the gas postmsed all the oharaoteristios 
arising from exposure to high temperatures, the pro- 
portion of hydrogen to methane being even higher tnan 
that obtained from the same coal when distilled in highlv 
heated, horisontal retorts, and that the tar produced, 
although containing more paraffin derivatives than did tar 
from horizontal retorts, consisted chiefly of aromatic 
sulMtancos, showing that, during its formation, the vapours 
produced at low temperatures must have been subjected 
to a considorably hi^er temperature before ()assing out 
from the retort. This could nut happen if even the larger 
part of these vapours passed through the uncarbonizod | 
coal, since then the travel would bo in a direction which 
would oxp(^ them to a constantly decreasing, instead 
of to a higher, temperature. Moreover the existence 
of a high pressure in the retort at the commencement of 
carbonization when the area of the core was the greatest, 
and the diminishing of this pressure as carbonization 
proceeded, although the rate at which gas was produced 
did not decrease greatly during the first seven hours 
of the charge, while the area of the core did decrease 
uite rapidly, was strong evidence that the gas did not 
nd its principal direction of travel through the core. 
Ho concludes mat the groat bulk of the gas is [»ro(hicod 
on the outer side of the pasty layer formed by the coal 
as it carbonizes and that this gas mainly travels through 
the hot coke, mixing with the poorer gas produced % 
the continued action of heat on the low tem])crature coke 
first produced. The gas produced on the inner side of the 
l^asty layer will pass through the coal, and he considers 
It probable that the va^iours which pass in this direction 
form the undesirable |)araflin constituents of tho tar, 
so that as far as travel through the core does take place 
it is disadvantageous. 

Mr. Evans, reasoning from the pressure conditions 
existing in the interior of an intermittently charged 
vertical retort, came to the conclusion that during tho early 
part of tho charge, when tho layer of coke formed around 
the j,)erimctor of tho retort was coinjiact and offered no 
ready moans of passage to tho gas, most of tho gas pro- 
duced was obliged to force it-s way through tho pasty layer 
of coal, in the initial stage of carbonization, and pass up 
through tho uncarbonized coal, but that as the outer 
layer of ooko contracted and cracked under further heating 
most of the gas formefl in the latter portions of tho charge 
passed up through this coke. Ho reached the conclusions 
that of tho gas mjplo during the first six hours of tho charge, 
which amountoa to 70 per cent, of the total amount of 
gas made, 45 per cent, passed up inside of the pasty layer 
through the core and 65 per cent, through tho hot coke 

! iext to the retort walls, and that the gas evolved at 
ow temperatures escajjcs through the core while that 
evolved at high temperatures csca^ws along the wall. 
Mr. Evans considers that this is advantageous sinpe the 
low temperature gas is more subject to injury by over 
expOTure to heat, and this is corrmt provided that after 
leaving tho coal this gas is exposed to heat in a free space 
at the ton of the retort. 

This discussion as to the path followed by the gss in 
passing out from intermittently charged vertical retorts 
has been given somewhat at length, because of tho claims 
originally made that the freraom from naphthalene 
expwlenoed with gas made in such retorts was largely 
due to the fact that tho travel was through the cool core 
of unoarbonized coal. 

While the work of the Germans in connection with 
vertical retorts was confined entirely to those charged 
intermittently, in England the design of such settings 
was approached with tho idea of adapting them to con- 
tinuous carbonization. This had been experimented with 
in connection with the horizontal retorts and had given 
good results as far as the quantity and quality of the gM 
were concerned, but had always proved a failure fi^ 
the ttannfacturing standpoint because of mechanical 
Inmbles. 

In there was built in Exeter a ietting of vertioal 
tetpets into Irhioh ^e coal was charged at regnuur intervals, 
the length at which could ba variM, in amoonta vaiTing 


from 2 lb. to 7 lb. The reto^ about 0 ft. long, were made 
straight for part of the distance and then wore curved 
so that the coke was withdrawn through an opening in the 
side of the sotting at right angles to that in tho top through 
which tho coal was charg^. Tho coke was drawn inter- 
mittently in oomparativdy large amounts at one time so 
that the extent to which the retort was filled with ooke 
and coal undergoing carbonization varied quito consider* 
ably. After being tried in several places in England 
further use of the eettinra was abandoned because of 
trouble- exprionoed with too working of the coal feeding 
device ana in keeping the curved portion of the retort 
from cracking, an<l also with the formation of lampblack 
owing to the large variation in the volume of the charjro, 
because of tho intermittent drawing of the coke, and 
consequent variation in the extent to which the gas passing 
off from the charge was oxpo.4od to heat in the vacant 
spaw' left at tho top of tho retort. 

While this retort was being experimented with, Messrs. 
Woodall and Duckham wore developing at Bournemouth! 
England, another type of oontinuouslv charged and 
operated vertioal retorts. Starting with a mechanical 
coal food as well as mechanical and oontinuous extraction 
of tho coke, the former was soon abandoned booause of 
oiH^rating diffieultios, and the introduction of coal into 
tnc retort is now brought about entirely as a result of the 
extra(;tion of ooko at tho bottom. The oonstruotion of 
tho coke extractors has also been very materially ohaimed 
from the form shown in tho original patent ana the first 
plant erected. 

As now built each retort' is surmounted by a charging 
magazine filled through a rotary valve from an overhead 
coal bunker and holding enough coal for two hours* supply* 
There is free communication between tho magazine 
and the ion of the retort, the coal in the former being 
supported oy that in the retort. As tho ooke extractor 
withdraws tlie coke from the bottom tho whole column 
of material in tho retort settles and oosl runs in at the 
top from the magazine, the supply of coal in which is 
replenished at intervals of from twenty minutes to an 
hour. 

The ooko extracting device consists of a rotating hori- 
zontal shaft provided with arms plaotnl spirally around it 
and of loose arms hung on hinges at their upper end and 
having sufficient weight to hold back tho ooke except 
os their lower ends are pushed out by the action of the 
revolving shaft. The ooko is discharged into a closed 
hopjM^r which will hold tho amount produced during two 
hours and is intermittently emptied either into dumping 
wagons running on an industrial railway track, or into 
a conveyor. The extractor can be run at varying rates of 
H|}eed to suit the differing amounts of coal that can bo 
carbonized under varying conditions. 

As originally built the settings oonsistod of four oval 
retorts 25 ft long and having oross-scctional dimensions 
of practically 9 in. by 23 in. at the top and 20 in. by 29 in. 
at the bottom. 1 n recent installations the retorts have been 
replaced by rectangular ovens, or slots, of tho same length 
and having croBs-sootional dimensions of 8 in. by 3 ft. 10 in. 
at the top and 20 in. by 5 ft. 3 in. at the bottom. At the 
top of these slots there is a division plate, extending down 
an adjustable distance, which forms two separate spaces, 
into one of which the coal magazine opens while the other 
is k^pt free from ooal so that tno gas can pass out through 
it and in passing out be exposed to radiant heat for the 
purjKwe 01 decomposing the hydrocarbon vapours with 
low boiling points. As the settings are operate it would 
seem that the desired effect was obtained to only a very 
limited extent, if at all 

I The combustion of the producer gas begins at the top 
of the sotting and the products of eombusuon pass down, 
surrounding the retorts and are taken off into the re- 
cuperators a short distance above the bottom. JProm tho 
recuperators they either pass directly to the chimney or in 
some oases are taken throu^ the tubes of a waste heat 
boiler which furnishes practically all the steam required 
for the operation of the plant. 

The primary air is heated before entering the fumaoe 
by passing across the setting in contact inth the side 
walls ofme retorts at their lower end, and the ooke is 
sufficiently cooled in tide way to require no qoeiiohi]^(* 

o2 
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While Heasrs. Woodall and Duokham were developing 
their desini MeMra. Young and Glover wore also doing, 
at St. Hewna, England, work which has resulted in what 
is now known as the Glover -West system of oontinuous 
vertioal retorts. The chief differences between the 
Woodall- Duokham and the Glover- West systems are in 
the form of the coke extractor and in the methods of 
heating the retorts. In the Glover- West, as in the Woodall- 
Duckham, coal runs into the retorts from a charging 
magazine in free communication with the top, as the coke 
is extracted at the bottom. The coke extractor is in 
the form of a worm sot with its axis vertical and slowly 
revolved, and delivers coke into a receiving chamber, 
large enough to hold that produced during a ueridd of 
two hours and regularly discharged at intervals of any 
lon^h less than two hours. The retorts are oval in section 
ana have a total length of 20 ft. with cross-s^tional 
dimensions of 10 in. by 30 in. at the top and 22 in. by 
36 in. at the bottom. To the bottom of each one is added 
a cast iron chamber 3 ft. de^, at the bottom of which is 
placed the coke extractor. The retorts are set in groups 
of eight and the sotting is divided into either two or four 
chambers so that the retorts can be worked in units 
of four or two. The combustion of the producer gas takes 
place at six points evenly spaced along the uortion of each 
chamber extonding from the bottom to witnin about 5 ft. 
of the top, and the products of combustion, after passing 
horizontally around each sot of retorts, ascend through 
vertical flues to chambers surrounding the uppew 5 ft. 
of the retorts, from which they pass to the chimney. 
The secondary air is heated bv passing the cast iron 
chambers at the lower end of the retorts and this cools 
the hot coke on its way to the coke extractors, and does 
away with the necessity of quenching it when taken from 
the coke chambers. 

Bhortly after, and partly as a conscuuenoe of, the 
successful introduction of intermittently charged vortical 
retorts the method of Derating horizontal retorts was 
substantially modifiod. This had been to charge such 
retorts with a layer of coal about 4 in. to r> in. thick leaving 
a large free space above the coal, through which the gas 
passed to the mouthpiece and Btandpi[M). The maximum 
charge for each of the 9 ft. retorts with one end permanently 
closed, in general use in the United States, was from 
340 lb. to 360 lb. of coal. The front end of the retort 
being enclosed in the front wall of the bench for a depth 
of 13 in., almost a foot of the length was not effcotive 
for carbonizing purposes and the weight of charge was not 
more than 45 lb. and in many cases not over 40 lb. ])er 
lineal foot of the effective portion. There had been some 
theoretical discussion of the advisability of more com- 
pletely flUing the retoAs, but this hod not produced any 
result in practice until the completely filled vertical retort!# 
afforded an object lesson of the freedom from carbon and 
naphthalene troubles secured by reducing the extent to 
wmoh gas was cx|K)sed to contact with the highly heated 
walls of a retort. In England, where the use of' through 
retorts, or those open at Doth ends, was common, it was 
easy to change from the lighter charges to the heavier ones, 
but in the United Statw it was nwessary to change to the 
use of through retorts instead of single end ones bmore the 
increase in weight of charge could be made, since where 
the coke must he drawn nom the retort by moans of a 
rake it is necessary to leave sufficient space above the 
charge to permit tlie free jHissage of the rake, while with 
the through retorts, from which the coke can be pushed, 
provision for the passage of the rake does not have to l)e 
made. The present practice, where through retorts are in 
use, is to charge about 70 lb. of coal per lineal foot of the 
effective portion of the retort. When so charged from 
66 per cent, to 70 per cent, of the area of the retort is 
oooupied by coal, leaving only from 30 per cent, to 34 per 
cent, of the area for the passage of the gas, while when 
weighing 40 lb. to 45 lb. per lincM foot of retort the charge 
only oooupies from 30 per cent, to 36 per cent, of the area. 
The expansion of the charge during the coking process 
makes the actual free space left in the retcuii still smaller 
in j^portion for the heavy charges. 

The use of heavier ohaiges resulted in a large increase 
in the amount of gas made per pound of coal with a deesrease 
in the operating difflonlties caused by the presence of 


I free carbon in the gas and in the tar. In Eni^and the 
yield of gas, which formerly avora^ only about 10,600 
cu. ft. per ton of 2,240 lb. of ooad now averages nearly 
12,000 cu. ft., while in one |dant in the United States, 
that at Worcester, Mass., the former average yield of 5 
cu. ft. per pound has been increased to 6*9 cu. ft. In other 
works in the United States which have adopted the heavy 
charges the yields of gas have been increased about I0jP«r 
cent, as compared with those formerly obtained. Tliis 
increase in yield has not been aooompanied by a decrease 
either in the illuminating value or in the oaioriffo value 
per ciibio foot and has ^orefore resulted in obtaining a 
greater total illuminating value and oalorifio value in the 
gas from a mven quantity of ooal. 

The yield from the oontinuous vertioal retorts is also 
greater than that formerly obtained from horizontal retorts 
operated with light charges, but in this country has not 
l>een a.s largo as that obtained from the horizontal retorts 
at Worcester, Mass. 

Some analyses have been obtained of the gas made in 
each of two plants, one having horizontal retorts and the 
other vertioal retorts of the Wondall-Diiokham type. 
The horizontal retorts are operated with moderately 
heavy ohargtMs which, however, do not come up to 70 lb. 
j)er lineal foot of retort. Those plants ore under the 
same management and the ooal used is purchased from 
the same company and is presumably practically the 
same, so the analyses show to some extent the difference 
in the gas due to the difference in method of carbonization. 



Horizontal 

retorts. 

Vertical 

retorts. 


i»er cent. 

per cent. 

Carbon dioxide 

1-44 

1-40 

Benzol 

0-67 I 

0-55 

Illuminants 

;M5 

3-08 

Oxygen 

0-48 

0-28 

Carbon monoxide 

475 

6-90 

Hydrogen 

51-36 

45-02 

Methane 

33-60 

37-33 

Kitrogeu 

4-55 

4-44 


100-00 

00-00 

(’andlc-|K)wer (Sugg D burner) .... 
Calorific value — 

13-60 

16-57 

(B.T.C. per cu. ft. by calculation) 

610-00 

— 

(B.T.U.jier cu. ft. observed) 

— 

615-00 

Yield per pound of coal 

4-85 

5-30 


The total illuminants run slightly higher, and there is 
much loss hydrogen in propoHion to the methane in 
the gas from the vertical reWts than in that from the 
horizontal retorts. The illuminating value of the gas 
from the vertical retorts is also higher while the yield 
per pound of cool was 10 per cent, higher. During the 
period over which the analyses of the gas from the hori- 
zontal retorts were taken very wet coal was being car- 
bonized and this may have affected the illuminating 
value and the yield of gas, which were lower during this 
period than the average for the preceding month, but 
even tho averages for that month were lower than the 
results obtained from the vertioal retorts, which, however, 
were those made during a test lasting eight days, and in 
regular working results have not been quite as go^ 

Comparable analyses of the gas made in the working 
scale testing pbnt at the gas works in Birmingham, 
England, Imth in intermittent vertical retorts, of the 
Demu type, but apparently ohar^ so as to leave a free 
space above the ooal at the t jp the retort, and in horizon 
tal retorts, have been given by Dr. W. B. Davidson 
(bo'% table on p. 401). 

Dr. Davidson observes that the gas made in the vertioal 
retorts is deffoient in unsatnrated hydrocarbons and meth- 
ane and hiffh in hydrogen, and that a oursory Examination 
of the amuyses leads to the oonelusion that the hydro- 
carbon gases are subject to more drastic d««amion 
before Imving the retort in the vertioal system tiian th^ 
are in the horizontal system, but that it is nut luJikdy 
that the gas suffers both in qusHty and vi^iime by the 
escape unoraoked of a larger proportion than usual (ff 
tar oil vapors. 
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Dessau 

verticals. 

Horizontals. 

CO, 1 

CnHw 

Oe 

per cent. 
2-4 

2-8 

Ofi 

loa 

2B0 

610 

6-0 

per oent, 

22 

8- 4 

06 

9- 7 

81 5 

47'3 

5-4 

CH4 

g; 

niumlnating value, candles 

Net cakviflo B.t.u. per cu. ft 

1000 

160 

6000 

1000 

180 

5250 


Kots. — T he illuminating valuea given by Dr. DavMaon cannot 
be compared directly with those given previously since they were 
obtained from the Metropolitan No. 2 Argand burner and are 
probably about three candles higher than would have been obtaineil 
had the Sugg D Argand been used, as was dune in the other caw;. 

Experience with the United Gas Improvement Com- 
pany verticals operated with a large free space above 
the coal seems to show that the provision of this free 
space leads to an improvement in tlie illuminating and 
oalorific value of the gas, which is obtained at the expense 
of the extra quantity of tar produced when the retorts 
are completely hUod according to the strict use of the 
Dessau system. 

As far as the quality and quantit> of the gas are 
concerned, intermittent vertical retorts of the Dessau 
system give poorer results than are obtained in horizontal 
retorts, while the intermittent verticals of the United 
Gas Improvement Oimpany type and the continuous 
verticals do not give any better results along these lines 
than can be obtained from projierly operated horizontal 
retorts. The improvements effected by the use of vertical 
retorts consist in a saving of labour in medium size plants 
in which it is impossbile to work charging and discharging 
machinery for horizontal retorts to advantage, and in 
greater freedom from trouble caused by free carbon and 
naphthalene, while the sulphur compounds other than 
sulphuretted hydrogen are also produced in smaller 
amount. In addition there is a saving in the ground space 
required, although it is necessary to go higW into the 
air with verticals. To these advantages the continuous 
vertical retort system adds that of practically complete 
avoidance of the smoke and steam emitted during the 
charging and discharging of either horizontal reto^ or 
intermittent vertical ones. 

The work recently done in determining the character 
of the products given off by coal subjected to distillation 
at different temperattires indicates that the greatest 
eiheienoy, from the gas making standpoint, in the car- 
bonization of coal could be obtained by so adjusting the 
heating of continuous vertical retorts that the temperature 
of the upper 2 ft. or 3 ft. of tLe charge should never excetMl 
1000° to 1]00°F., while that of the lower portion of the 
charge would be carried os high as 1800°F. By this 
method of heating the rich hydrocarbons would be driven 
off from the coal without having to come into contact 
with very highly heated surfaces, while the gas remaining 
after these hydrocarbons were driven off, which is of 
such a character as not to suffer to any great extent 
from such contact, would be entirely expelled from the 
coal in the lower portion of the retort. In order to decam- 
ps the heavy hydrocarbon vapours, which would other- 
wvM condense into tar, in such a manner as to convert 
them into the maximum amount of permanent gas mixed 
with hydrocarbon vapours that could be carried by the 
gas, with the setting free of the minimum amount of 
carbon, all the gas leaving the top of the charm should 
then be passed through a free space exposed to heat 
radiated from walls carried at a temperature adjusted 
to the rate of travel of the gas, but prooably about 1400° 
to 1500°F. This free space could be maintained either 
in the upper part of the retort or, if this leads to difficulty 
in feeding the coal, it might be entir^ separate from the 
retort and poeiihly common to aeveraf retorts. 

This method of manuiaotore would inoreMe tbe^uantity 
and quality of the gae at the expense of the tor and would 


not be advantageous unless the value of the gas gained 
was greater than that of the tar lost. It has never been 
actually worked but in my opinion is entirely feasible. 

The recent improvements in connection with the manu- 
facture of oarburetted water gas consist in the devising, 
and putting into general use, of applianoea for moasuri^ 
the amount of air blown through the fuel bed during the 
“ blow,*’ or heating up period, and the amount of steam 
passed through the fire during the run,” or gas making 
period, together with the use of electric p3rrometei8 for 
indicating the tompratures existing at sdeoted points 
in the checker brick of the carburettor and superheater 
of the type of apparatus most commonly employed in the 
manufacture of this gas. The use of* these appliances 
makes it possible to determine, and operate the apparatus 
constantly under, the conditions of bl^t, amount of steam 
used and tempraturo to which the oil vapours ore subjected 
which give the best results, and by so doing to decrease 
the amount of fuel used and increase the efficiency of the 
conversion of the oU into oil gas, as compared with the 
former more or loss hit-or-miss operation. 

Purification. 

In the second division of the process of gas manufacture, 
that of the preparation of the crude gas for delivery to the 
consumer, the recent improvements have been chiefly 
in connection with the removal of hydrogen sulphide and 
the other sulphur compounds present in the crude gas. 
For many years attempts have been made to use for the 
removal of hydrogen smphide from coal gas the ammonia 
obtained from the gas itself. About 1886 a ptootm 
for doing this was devised by Claus in Belfast, Iroland. 
Although chemically correct it proved too oomifiioated 
mechanically and was finally abandoned largely oeoause 
it was impossible to keep in working order the numerous 
pumps required for its operation. It is pmible that if 
modern centrifugal pumps had been availiimle the process 
might have been successfully operated. 

In the United States an extremely simple method of 
purification of gas from sulphuretted hydrogen by means of 
ammonia has l^n recently devised by Mr. Jas. G. O’Neill 
and used on gas product in coke ovens and sold for 
for illuminating purposes. 

The ammonia in ordinary ammoniaoal liquor is already 
largely saturated with sulphur and carbon dioxide, and 
one of the chief problems in oonneotion with the use of 
this liquor for more complete removal of sulphuretted 
hydrogen is to accomplish its conversion into a oondirion 
suitable for combination with* sulphuretted hydrogen 
without introducing too much complication of apparatus. 
Mr. O’Neill has solv^ this OToblem in a verv simifle 
manner by using liquor withdrawn from the still of the 
Coffey type, which is in general use in gas works for the 
concentration of ammoniaoal liquor. He finds that 
when the liquor fed to the still has reached the point at 
which it has a temperature of 214° to 215°F., it nas lost 
^ per cent, to 90 per cent, of the hydrogen sulphide and 
70 per cent, to 80 per oent. of the carbon dioxide, but stiU 
retains practically all the ammonia, which it contained 
when it entered the still. When brought in oontaet with 
crude coal gas in scrubbers of the ordii^y type this liquor 
can take up on an average 500 grains of hydrogen sulphide 
per gallon and if used in sufficient quantities will reduce 
the hydrogen sulphide from as much as 900 grains, down 
to from 20 to 30 grains, per 100 ou. ft. of gas. II the 
cornffiete removal of the nydrogen sulphide with liquor 
is attempted the average efficienoy of tne liquor is mndh 
less than this, and it is more economical to nse the Uqnor 
only to the extent named and then finkih the removal 
of the sulphuretted hydrogen by the ordinary process of 
purification by means of hydratM sesquioxide of iron. 

The process devised and used by Mr. O’Neill adds to the 
apparatus customarily found in gas works only a heat 
exchanger, in which heat is tn^errod from the hot 
liquor coming from the oonoentrating still to the ^1 
liquor on its way to the still, and a cooler forfurUieroooHng 
Setteat^ liquor, both ^#liioh ore simifle and Inexpensbrei 
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Apparently thie prooese could be adopted in many coal 
gae works with a saving in the labour required to operate 
the oxide of iron purifiers and also in the investment in the 
purifiers required for a given quantity of gas. 

In Europe, where the gas coals contain as a rule more 
sulphur than do those in common use in the United States, 
and on the Pacific Coast, where gas is largely made from 
crude ^troleum containing a somewhat high percentage 
of sulphur, the problem of reducing the amount of sulphur 
con^iinds, other than hydrogen sulphide, contained in 
crude illuminating gas has had some importance. In 
those parts of the world, therefore, attention has recently 
been paid to new methods of removing the principal one of 
these sulphur compounds, carbon bisulphide. 

Of the more recent processes having this object the one 
first brought t-o the attention of gas engineers was that 
devised by Messrs. Hall and Papst and used since 190H 
for the treatinent of all the gas made, about .‘1,000, (MX) ou. 
ft. per day, in the works at l*ortland, Oregon. In this 
process the gas is merely heated to a tem}»erature of from 
1300“ to lfi00“P. by being jmssed through tall c\dindrical 
vessels, formed of sti^el jilatos lined with fireclay blocks 
and filled with a checker work of firebrick, which are 
heated by the combustion in them of fuel oil. The vessels 
are in pairs, one being in jirficess of heating while gas is 
being passed through the other. The oporaijons arc 
reveraed as soon as the vf^ssel through which the gas is 
passing becoroos cooled below the effective tomrieiature. 
Under the effect of heat, the carbon bisulphide reacts 
with the water vaiiour present in the gas and is largely 
converted into hyarogon sulphide, which is removed by 
pasui^ the ^as through an additional set of purifiers 
containing oxide of iron. 


sulphite with soda lye. The resultii% material, after having 
been rolled and crumbled to a powder, is placed on trays 
in purifying vessels in the same way as oxide of iron. \^en 
brought into contact with carbon bisulphide the soda 
celluluse is changed into cellulose xanthogenate or viscose, 
the raw material from whioh are obtained oollulose hydrate 
and the formyboellulose used in the manufacture of 
non-infiarnmablo celluloid. In the experimental plant 
ten tons of the soda cellulose material, known as “ Athlon,” 

I absorbed 1 -25 tons of carbon bisulphide, so that with gas 
I containing 45 grains per 100 cu. ft., ten tons would punfy 
over 35,0^,000 cu. it. of gas, but the cost of operation 
' is not given. 



Was before 
treatnteut. 

Gas after 
treatinent. 

fOo 

1 

per cent. 
1-82 

per cent. 
1-80 

linHm 

3*01 

8*79 

0* 

0-27 

0-07 

C!0 

8*85 

8*02 

<‘H4 

2062 

27-45 

H* 


52-19 

Na (by illtfonuiwi) 

6-38 1 

0-08 

Illimiinating power In KngllHh eaiidles 
Calorillc value, li.t.u. ptT eu. ft. . , 

10000 

14 0.5 

100-00 

14-05 

5‘)0()0 

594-(Ml 

- - 

_ _ 




Since it is not the custom in the United States to remove 
j carbon dioxide from illuminating gas, the employment of 
I this process would involve the installation of additional 
' apparatus for that purpose. 


Another process which has been employed on a large : 
working scale is that devised by Mr. 10. V. Evans and used 
since the beginning of 1913 to treat all the gas inad«% 
about 10,000.000 ou. ft. |)or day, at a works of the South j 
Metropolitan Gas Company, of London. This process 
utilises the catalytic effect of nickel in accelerating tlu 5 j 
reaction between carbon bisulphide and steam, by which , 
hydrogen sulphide is produced and carbon set free. The 1 
catalyst is in the form of balls, presumably of fireclay, I 
1 in. in diameter impregnated with nickel obtained by the i 
reduction of the chloride in a current of hydrogen. These 
balls are contained in tubes having a length of 11*5 ft. and i 
a diameter of 6 in., through which the gas to bo treated 
is passed. Before reaching the catalysing tubes the gas ' 
passes through heat exchangers, or recuiwrators, in which i 
It absorbs heat from the gas passing ou t from the apparatus, | 
and then through preheating tubes in which its tom- I 
perature is rais^ to 750“ F. With this preheating of 
the gas it is possible to carry on the process wnile maintain- 
ing a temperature of 800°F. in the catalysing tubes, and the 
principal direction in which the jirocoss has been gradually 
improved has been this preheating of the gas before it 
enters the ^ catalysers. A single combustion chamber, 
supplied with producer gas from an outside producer, 
farnishes the heat required by both the preheating and 
the catalysing tubes. After about thirty days’ use it 
is necessary to stop the flow of gas through a set of catalysers 
and blow air through them in order to burn off the deposited 
carbon whioh is tound to be, at times, 60 {ler cent; in 
excess of the quantity calculated from the amount of carbon 
bisulphide r^uoed to hydrogen sulphide. Tliis carbon 
may oe obtained from the decomposition of hydrocarbons 
in the gas, but analyses of the gas made before and after 
treatment, whioh are given below, show that the quantity 
so decomposed is negligible. 

No information has been given as to the cost of operating 
this process, and although it does not require the main- 
tenance of as high a temperature as is employed in the 
Hall and Pnpst process it would seem to ne somewhat 
more oomplicated and oxiiensive, even though no loss 
of nickel be suffered. 


Another process which has only been tried at ui experi- 
mentiil plant of the Heidelberg, Germany, Gas Worb, 
CoptiiiBmt^tiitt the gas, entirely freed from tar, nmmottia, 
hy£ogeA,and oarbon ioxide, tith 4 com- 
tibitlfia bt oelhiloAe obtaiiied by cldtldose 


A very promising ])rf»c(588, which, however, has not yet 
boon tontod on a working scale, is based upon the fact 
that at teiniM^ratures above UM)'" F. mt^tailic iron acts 
as a catalyst that brings about and accelerates the 
reaction between bisul|)hide of carbon and moisture 
in illuminating gas. The fact that gas, free from sul- 
phuretttHi hydrogen originally, contained this substance 
after having passcfl through a wrought iron service pipe 
whioh, because of running near a steam pipe, was heated 
to tempt^ratures varying between 90° and 168“ F., attracted 
the attention of Mr. .T. G. 1’aplay, and a number of ex- 
porimonts made by him showed that at a temperature of 
158“ F. the reaction between the bisulphide of oarbon and 
moisture with the formation of sulphuretted hydrogen 
took j)laee quite rapidly in gas travelling through a wrought 
iron pipe, and also that as the interior of tin* pipe became 
rusted the Buli>huretted hydrogen prudueed was absorbed 
by the oxide of iron and did not show at the outlet of the 
pipe. 

A French gas engineer, M. Guillet, observed the same 
action taking place inside a gasholder, and by experiments 
determined that when gas containing bisulphide of carbon 
was passed through ordinary oxide of iron purifying 
material at temperatures above 26“ C. (72“ F.) 26 per cent, 
of tile original content of carbon bisulphide was removed. 
He found 100“ C. (212® F.) to bo the temperature at which 
the change became interestingly rapid, while at a tern- 
fierature of 130“ C. (286“ F.) more than 67 per cent, of 
the bisulphide of carbon originally present was converted 
into hydrogen sulphide and removed as the gas passed 
through the material. The percentage removed increased 
with the amount originally present, the treated gas con- 
taining only from 3*01 to 5*82 grains, while the original 
gas contained from 0*48 to 24*42 grains of bisulpbide of 
oarbon (ler 100 cu. ft. 

Since the efficiency of oxide of iron for the removal 
of sulphuretted hydrogen is very much increased by 
heating and it should not be dimoult to maintain the 
temperature of the purifying material at the comparatively 
low temperature of, say, 260“ F., this prooeM would seem 
to offer the simplest and most inexpensive means of 
removiiu from illnminatii^ gas the larger portion of the 
bisulphide of carbon whioh it still oontmns after ^e 
t^tment ordinarily given to it in gas wo^, whenever 
the amdhht this Ihipatity is 4triniMtiy large 

to fniilc 8 it iifiimietattt t&R iC^sfiotiia be Mlbeeffi 
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Meeting held at the University, Leeds, on Monday, January 
26/A. 1914. 


MR. GKO. WARD IN THB CHAIR. 


. CORROSION BY DISSOLVED OXYGEN. 

BY rR(»F. J. W. COBB AND O. DOUGILL. 

It ha« long boon rooognist'd that tho proHoncio of dissolvod 
oxygon in water ia practically certain to inoroaao ita 
corrosive action on iron, whether by ita de|>olariHing action 
(tho eletitrochomioal view) or in some other way. On the 
other hand, data art^ not available, ho far as the authors 
are aware, to demonstrate how far this action goes in 
practioo, whether a negligible, a small, or a large pro- 
[Kirtion of the dissolved oxygon is likely to combine with 
the iron in any ordinary water syskim, particularly when 
the water is being subjected to heat ana so to increasing 
inability to hold the oxygen in solution. For this reason 
it is n»)torious to those concern<d wilh actual practice 
in these matters, that the consideration given to the possible 
effect of dissolved oxygen, when water-heating plant is 
designed and erected, is usually of a cursory kind. Our 
r( suits were obtained in conncK^tion with an industrial 
problem, and arc published by consent. Their theoreti- 
cal interest is small, but it is hojred that they may be 
useful practically. They illustrate to what a marktHl extent 
the phenomenon in question may bo manifested in an 
ordinary water-heating apjraratus. 

The object of the series of experiments was to 
determine the extent to which dissolved gases might be 
responsible for extensive rusting in hot water pipe systems. 
8uch an inqiiuy seemed very necessary because several 
oases of such rusting had come to the notice of one of us, 
when the water was satisfactory to tho ordinary oheinical 
tests, and there was no reason to 8U8|)ect abnormality 
in the iron. For this purpose an apparatus was set up 
(Fig. 1) in which to some extent conditions of practice wore 
reproduced. 


The iron pipe shown was 0 ft. long and 1 in. internal 
diameter, heated by a small tube furnace. Water was 
fed from a constant-head apparatus, open to tho atmosphere, 
into tho lower end of the Iron pipe, passing on its way 
through a bottle which acted as an air-trap. The rate of 
flow was controlled by the insertion of a glass tube drawn 
down to a jot, in the inlet connecting length before the 
iron tube. The average rate of flow was 10 litres per 
24 hours, and tho pifie held 0*03 litre, so that the water was 
about 24 hours in the ihpe before coming out at the upper 
end. There it iiassed through a gas-holder, where any 
liberated gas collected, through a guard bottle, D, and 
Anally out by a long glass capillary tube into a measuniig 
cistern. 

The water entered at air temperature, was near boiling 
jHiint on n^aching the thermometer bulb 6 inches up the 
tube, and averaged 65“ on leaving. Daily tests were 
made of the quantities of water pasted and gas colleoted 
in tho 24 hours, and oxygon contents of inlet and 
exit water and gas wore determined. The methods of 
determining tho oxygon dissolved in tho wa*er are appended. 
Gas analyses wore made in tho Hemi>el apparatus. A 
colorimetrio method was used for determining the dis- 
solved and Anoly suspended iron, which colour^ the exit 
water decidedly red-brown when air-saturated water 
Wits used. A description of this method is also apt>ended. 

The apparatus was run for some time in this way, and 
then, as a sort of blank tost, was nm with air-free instead 
of air-saturated water. By-Classed bottles wore found 
necessary for obtaining water samplt« without possibility 
of air contact. The results of tho run on air-free water are 
given in Table II., and those on air-saturated water in 
Table I. 

Tho air-froe water was prepared in the apparatus shown 
in Fig. II. .1, a vessel of 6—6 litres capacity, was exhausted 
by a water pump to about 30 mm. mercury pressure. 
Water was boiled in the flask, A, and tho steam and ex- 
pelled gases passed out at B into the beaker, E, which 
was thereby raised to boiling point. After A hod boiled 
for 10 minutes, the water was drawn through the cooling 
worm, W, into J. When the flask, A, was nearly empty, 
tho tap, H, was closed and the bunsen romov^ This 
caused the steam in A to condense, and drew in a fresh 
charge of hot water from E. By repeating tho prooew 
air-free water was accuraulated in J. In the blank run this 
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Tablb I. 

ExperiiMnts with tap wattr. 


Temps. 

Date. , - 

; Inlet, i Hxit. 

Run 

Water. 

Oxygen in U,0. 

G«s evolved. 

hrs. 

1 

1 

litres /hr. 


c.c. /hr 


Inbt, 

I Top by-pass. 

1 Exit. 

0.0. /1H,0. 

%ofO, 

O.C. 0,/IH. 

A. 

1 112 

Del. iiu:i j m» 

t.<> ] KM) 

Oet. 17, lOIS 98 

' 98 

! 99 

_ _ : 1 

H. j K)0 

Nov. 4. 1912 84 

to 94 

Nov. 8,1912 88 

60 

6.^1 

08 

67 

68 1 
68 

21 0-454 

24 0-510 

24 0-440 

2:{ 0-289 

48 0-258 

24 0-269 

1 1 1 

0-10 

01 3 

0-70 

1 

0-60 

0-60 

0-90 

0-47 

0-47 

O-.'iO 

2- 3 

iTo 

3- 1 

2-1 

3-4 

6-0 

12-7 

10-8 

8-2 

12-8 

1 2-4 

95 

5-2 

4-2 

51 

0- 30 

1- 20 

0-64 

0-35 

0-65 

68 48 

60 24 

69 24 

rt.'i 24 

0-548 

0-575 

0-497 

0-314 

7-16 

6- A8 

7- 14 

7-00 1 

! 

i = 

' 1 

8-5 

7-1 

7-3 

4-7 

16-6 

13- 7 

14- 7 

15- 0 

9-9 

6-3 

8-7 

5-8 

1-54 

0- 87 

1- 28 

0-87 


Table II. 


Experiimntfi using air ’free water. 


Tonips. 


Djite. j 

1 

Inlet. 

Exit. 

Nov. 21, 1912 1 

85 i 

! “ar , 

<o 

Nov. 27, 1912 1 

90 1 

69 ' 

90 

70 , 


Run 

Water. 

0 , In 

water. 

! 

Gas evolved. 



hrs. 

1/lir: 

Inlet. 

j Exit. 

c.c. /hr. 

e.c. /I. 

o,%. j 

0 , C.C./ 1 . 

Remarks. 

12 

22 

24 

SCO 

ill 

2-06* 

0-29 

0-26 

1 1-38* 

j trac-e 

1 traec 

1 

0-5 

0-5 

nil 

1-5 

24 

0 

20(?) , 
1-7 

0 

0-29 

0-05 

^Sample not 
by-passed. 


wator was driven through the heating ap}>aratu8 by 
compreHHed nitrogen from a cylinder. The resulta showed 
that with air-free water very little oxygen entered the 
luxating apparatus, and since no gas was collected at the 
UfJIMj end, was presumably absorbed by the metal. 
Incidentally, the iron in the exit water, detormimHi by the 
colon ri metric method, was smaller than with air-saturated 
water, but i his result was of little significance, os tlie amount 
would de|MMul iiartly on agitation detaching rust from the 



• */?*** ^’ interpretation can be placed on results given 

! in Iftble I. The gases dissolved in cold water if simply 
exMlled would contain 30 per cent, oxygen. The gas 
I collected after passing through the tube contained only 
I from 5—10 per cent, of oxygon. Moreover, the oxygen in 
I the exit water and gas together, easily calculable from 
I the ex}>crimental results, was only a fraction of the total 
j nxygeti dissolved in the water entering. This was plainer 
I frt>m ex{)eriments made later for the express purpose of 
j obtaining a balance. The results obtained were in agree- 
I ment with those already given (see Table III.). 

The loss of nitrogen is disregarded as being within the 
limits of pi obable experimental error. The loss of oxygen 
presumably represents oxygen which has been absorbed by 
the metal forming oxide nist. It represents 95 per eent. of 
the total oxygen dissolved in the inlet water. The loss of 
(.0,, also presumably absorbed by the iron to form rust, 
represents 30 per cent, of that originally present. 

Since the dissolved gas was likely to be expelled on 
boiling in the first len^h of the iron pipe, it was interesting 
to know what would oe the effect if the gases were as far 
as possible removed by some method just after heating. 
For that purpose the apparatus was altered as shown m 
rig. III. 

One foot from the lower end of the sloping tube was 
inserted a piece of thin sheet iron, and a leng^ of iron 
tubing was taptied into the main tube so as to stand verti- 
cally immediately below the inserted strip. Gas evolved 
from the water on heating was trapped by the inserted strip 
and collected in the vertical tube. Water at this point 
was <^wn off by a vertiod glass tube connected with a 
sampling bottle. 

Air-saturated water was run through the apparatus 
and results are given in Tabic IV. A typical result was 
as follows 


0, 

entering. 

o> 

ooUeoted at 
lute. 

0| 

in water 
at lute. 

o« 

ini alt water 
and gss. 

6e.c./lH,0 j 

Sc.o./lHaO 1 

nil 

nU 


This indicated that about half the originally dissolved 
oxygen had been absorbed by the pipe In the finit foot 
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length of the tube. The ronuunder was ooUeoted as gas 
at Uie lute, and air*free water passed up the zest of the 
apparatus* t.e., no rusting from the action of dissolved 
oxygen in the water-supply could take tdace beyond the 
lute. 


Table 111. 



0, 

c.c. 

CO, 

C.C. 

N, 

c.c. 

Dissolved gases in 1 litre of Inlet 
water 

8-fl 

0-4 » 

0-6 

0-2/ 

80 

2*0 


pii^ved gas in 1 litre of exit water 
Kxit gas accompanying 1 litre of 
exit water , . 

l..Hk 
}l‘.H 
00 J 

0.7 

n-3Y 

no*5 

toss of gas In tube 

O £ r 





libem^, and about half the oxygen present is absorbed by 
tne tuTO, At a point one foot from the lower end of the 
tube the system consists of 

(1) Gas-freo water. 

nitrogen ; (6) most of the 
tX), ; (c) half the oxygen originally mssolved. 

If the gas is tapp^ off here a large amount of rusting 
aurmg the rest of the tube due to oxygen and CO. is 
avoided. If it is left to pass up the tube most of the 
oxygon umtes with the iron, while some nitrogen and all 
the residual CO. are rediasolved in the exit water. In any 
case, about half the oxygen and a small proportion of CO. 
are absorbed by the metal of the tube in the heated length. 
(Much lew stress is laid on the CO, than on the ox^n 
results; they are deduced from a very much 
number of experiments^) 

It wiM therefore made plain that a considerable amount 
of rusting from dissolved oxygen could be avoiderl by 


Table IV. 

OoA withdrawn immediately ajieir furnace. 



1 




..... 

— — 

— 

._ 







Date. 

Temps- 

Water. 

Run. 

hrs. 



Cas at lute. 


Qas at 
Exit 

I 0, in water. 

Inlet. 

1 1 

1 Exit. 

1/hr. 

c.c. /hr. 

1 C.C./1. 

1 %ofO,. 

j % of CO,. 

*0,c,c./l. 

Lute. 

1 Exit. 

Nov. 13, 1012 

to 

Dec. 20, 1012 

100 

87 

100 

100 

02 

100 

100 

08 1 

03 1 
64 

06 

02 1 

04 j 
60 

0-48 

0*47 

0*40 

0-41 

U-4.H 

0-35 

0*47 

18 

24 

20 

24 

2.H 

25 

225 



11*0 

9*4 

105 

10*6 

8*6 

8*2 

10*7 

t 

1 

10 

1 14 

12*1 

13*0 

12*8 

11*5 

14*3 

•5 

•1 

1 5*5 

40 

8-2 

4*8 

5*0 

4 1 

2*8 

2*8 

3*4 

2-52 

2*60 

3*28 

^ nil 
nil 
nil 
trace 

0 

nil 

nil 

0*03 

0*01 

trace 

nil 

nil 

nil 

nil 

1 0*00 
0*00 
trace 
nil 
nil 
nil 
nil 


♦Average of a large number of readings =« .HO c.c. 0, /litre. 


When the gases were not separated at the lute, most 
01 the remaining oxygen was absorbed in the further 
length of the tube. 

^ collected at 

the lute, and pr^tioally none in the water, but when no 
lute was used 2/3 of the CO, originally present was found 
m the exit water, and none in the g is, indicating extensive 
re-solution of CO, in the cooler end of the ti^ beyond 
the heated portion and lute. 

in '**"“* r” “•'toined from »n exporimonl 

in which the gas was oollooted at the lute (see Tab’e V.). 


Table V. 


DjMojved in 1 litre of inlet water . . 
Oiseolved in 1 litre of water at lute 
wjjmiiwiying 1 litre of water 

byjjOTbetwwn iniet aiid 
juie coy ailT.) 


0, 

i 

p 

N, 

c.c. 

O.C. j 

«-.c. 

5*0 

1*7 j 

153 

0*0 . 

0*1 I 1 

0*5 

o h'® 

fl*.H 

3*0 ) 

1-2! 

14*8 (diff.) 

2*0 

0.4 I 

- 


oummartsing the results so far obtained, the actii 
WMl u nmd to botUng pomt. The diwolved gaaee , 


Tabl« VI. 



mec^nical removal of the gases evolved at the end of 
the heated length, before the water came into the rest of 
the system. It also appeared that considerable absorption 
of ^ and rusting took place in the heater itself. We 
d^ided to see how far the action was manifest^ on a 
still smaller scale, and whether the destruction of dissolved 
oxygon by simple chemical means was useful. The follow- 
ing experiments were made. 

A litre flask was fitted with a cork, ho lding a capillary 
tube to allow for expansion, a glass hook, and a thermometer. 
A small piece of Kahlbaum’s pure iron foil was suspended 
from the xlam hook. Tho flart wm fiUed with tap wter, 
and left for 1» houra on a stoam bath. Table VI. ahowa 
the process of the experiment. Rusting was extensive. 

Another simUar flask was flUed with water, and boiled 
to exiiel the sas. The foil was suspended in it, and left on 
the steam bath alongside the first. No gas babbles 
api^red, and no rusting. Preliminary removal of oxygen 
by boiling is then an effective means oi minimising rusting. 


Removal of oxygen by chemkah. 

The next experiments were made with chemicals which 
would themselves take up the dissolved oxygen, and the 
^t tried was sodium arsenite, of which 0*11 grm. per 
litre of water (the quantity theoretically required) was 
used. 

The sodium arsenite was added to the cold air-saturated 
water, which was then heated in contact with pure iron 
foil as before. The rus ing was decidedly lessraed. 
The proportion of sodium arsenite was then varied by 
stages from 50 per cent, of the theoretical to three times tlie 
theoretical quantity. The rusting was reduced with in- 
creasing quantities of arsenite to a very email mnount, but 
not entirely prevented. The results were intereetiiig, 
but in order to test materials which were possible^ 
practice on the large soaie, a mixture of sodium hydroxide 
and ferrous sulphate wm added in the proportions neces- 
sary to take up the dissolved oxygen according to the 
equation » 


tJb(0H),+0,-l5;0,(0H)^ 
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Gommorcisl oanstlc sod« and green vitriol were used. 
On adding the subatanoee separately in solution a bulky 
peen precipitate formed, which rapidly turned reddish- 
brown and settled to the bottom of the flask. The pre- 
vention of rusting was found to bo nearly but not com- 
pletely effected % theoretical quantities. The cost of 
chemicals for such a treatment, which may often be prac- 
ticable, 1 specially as a ^ini^ hing process in the (elimination of 
ogy would bo 2d. — 2^d.})or HKK) gallons for an ordinary 
water containing fi — 7 c.c. of oxygen |)er litre: 1*3 lb. 
oaostio soda and 4*5 lb. ferrous sulphate, quantities 
20 |>er cent, in excess of the theoretical, are hen^ assumed 


for taking up oxygen is utflised. Only oxygen is estimated . 
Methods (1) and (2) were compared on the waters used 
and gave Mentical results. 

(.3) The gases wore boiled off the water, collected over 
mercury, measured and analysed. This gave all the 
dissolv^ gases. 

The following method was used for the determination 
of dissolved and finely suspended iron conifiounds. 

50 c.c. of the water, containing 1 c.c. of strong nitric 
acid, were brought to boiling jioint and kept hot for 1 hour, 
'rhis was necessary to ensure (iomplete solution of sustiended 
iron oxide. 5 c.c. of the cooUhI solution wore poured into a 



necessary, and the whole of the di8.solved oxygen is 
siippo.^d to bo treated. 

Summarising, we found : — 

(1) That in our exywriments a very large proportion of 
the dissolved oxygen in the water supply, used for a simple 
heating system consisting of one pijie, was not present in 
the water or gas leaving, but had been absorbed in the 
pipe. It was presumably used up in rusting the iron, and 
a largo quantity of rust was actually formed. 

(2) That about half the loss of oxygen occurred in the 
first foot len^h of the pijie — the heater. 

(3) That the further loss of oxygen occurred in the 5 ft. 
of pipe beyond the heated length, and could be prevented 
if the expelled gases were meohanioally taken off at the end 
of the heated length. 

(4) That in small scale experiments with pure* iron 
fofl the expulsion of dissolved gas from the water by 
previous boiling was an effective moans of preventing 
rusting 

(5) That in similar small scale ex(ieriments it appeared 
that the rusting of iron foil could be almost prevented 
by treating the cold air-saturated water with the sodium 
hydroxide and ferrous sulphate necessary to take up the 
oxygen dissolved in the water supply. 

A^ndix on mtihoda oj andyMn, 

The following were used : — 

(1) The gaaometric method desoribed in Lunge and 
Keane’s Technical Methods of Analysis, Vol. I., p. 776. 
This method depends on the expulsion of dissolved gases 
by CO| ; the ga^ are collected over caustic potash and, 
of course, any 00. dissolved in the water is not estimated. 

(2) Wihkm’i titfatkm method. In this well-known 
and widely-uMd method the power of manganous hydrate 


graduated comj)ariBon tube with 2 c.c. of potassium thio- 
cyanate, and 6 c.c. other added to extract the red coni[x>und. 
After shaking, the colour of th(i other was compared with 
that obtained with a standard solution. This stan(lard 
was made by running into 2 c.c. of potassium thiocyanate 
and 5 c.c. of ether an iron solution of known strength 
from a burette untU the ether layer was about the same 
colour as the layer in the other tube. Distilled water was 
added until the volumes were equal, and then a little 
more iron solution to make the colours match exactly. 
The iron solution was made by dissolving 0*1 gnu. oif 
iron wire in sulphuric acid, oxidisinji by nitric acid an(i 
making up to 1 litre. 6 c.c. were (Hlut^ to 600 c.c. as 
required. 1 c.c. of solution = 0*000001 grm. iron. To 
match the colour usually produced about 2*6 c.c. of iron 
solution was rtH[uired. 

DtSOUSSION. 

Mr. G. Ward asked whether the nature of the iron of the 
pipe used for the experiment was at all comparable to the 
cast iron tubes employed in heating apparatus. He sup- 
posed it would be a piece o^ gas tubing, which was very 
different to the tubing used by water engineers. I^bably 
the oast iron pipes used by engineers were very much less 
liable to corrosion. 

Mr. J. Miller said that when engineers lised condenser 
water they expected to have little or no oorrosion, as the 
water contains no dissolved solids. However, the con- 
denser water got thoroughly mixed with air, and extensive 
corrosion occurred. If means were taken to prevent ad- 
mixture of air, no corrosion took place. 

Dr. Mxyxr said that when water eentained not more than 
6 c.c. of dissdved oxygen, his experietioe ime that th^ 
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was very little oorroeion. When 5*6 c.o. of oxygon were 
present, there was some corrosion, whilst if there were 
TOtween 20 and 30 mgrms. of free carbonic acid present 
with 5*0 C.C. of oxygen, there was very creat corrosion. Ho 
would like to know the limit. He would also like to kno w 
whether Professor Cobb included all the organic acids in 
his free CO., as he had found that when 1 to 2 or 3 c.o. of 

T nic acids were present, the water was very corrosive. 

r. W. G. Young asked as to the condition of the iron 
pipe before the experiment. Was it oleamwi or burnished, 
or waa it simply a piece of rough gas piping. Was any 
attempt made to weigh roughly the iron oxide formixi. 
Under the conditions of the ex))erimont he supposed that 
some of the oxygen would bo used up by tne rtrganic 
matter, as all water contained organic matter. Would it 
be possible to use some simulo mechanical means to got rid 
of the di88«;lvod gases nofore the wat-er entered the 
boiler ? 

Dr. Mbyer said that if a water eontained 6 c.c. of 
dissolved oxygen |)er litre, it was possible to bring it down 
to 2 c.o. by heating to 60° (\ Would it be possible t.o 
do this first, and then to put soda and ferrous sulphate 
into the boiler. Also did Prof, (.obb agree to use man- 
ganese permutite to remove the lost trace of ir<in, after 
removing the oxygen by nujans of soda and ferrous sulphate. 

Mr. (). P. Finn asked if the oxide produced was removed 
mechanically by the flow of the water up the pipe, or did it 
remain more or less as a linn coat. In eitnor case was 
corrosion continuous, or did it roach a point when it began 
to bo less. Pointing out that the conditions which existed 
in the experiments were similar to those in the case of 
economisers, he asked whether the authors could say to 
what extent economiser pip<w suffered. 

Dr. H. T. Calvert asked whether the amount of corro- 
sion increased with increasing amounts of oxygon in the 
feed water. One would imagine oxygon would readily 
escape with the steam. A large excess of ammonium 
thiocyanate was necessary to (jbtain the maximum colour 
in the method used for estimating iron. This, ho presumed, 
had been taken into account in the estimation. 

Mr. Ritsiiby did not think that corrosion would take 
place to the same extent with cast iron tubes os with 
those made of wrought iron. What was the reaction 
when a slight excess of an alkali earbonato or hydroxide was 
added to a water to prevent corrosion. Ho thought 


corrosion was due not so much to the oxygen alone^ M to 
the oxygen plus acids. For instance corrosion could be 
avoided by adding seaweed extract ; also by adding an 
alkali. He had noticed that corrosion took place most 
extensively along the seating of a boiler, which is the coolest 
|)art. Could Professor Cobb explain this. He also 
pointed out that boilers worked under high pressures, and 
this would probably modify the results. 

Prof. Cobb, in reply, said that the nature of the metal 
would" no doubt indiienee its corrosion as suggested. 
Their ox^ierimonts were made with a wrought iron tube. 
Small cast iron pipes were almost unknown, but lar^ 
sizes were, of course, extimsively used. It was inadvisaole 
to assume that oast iron necessarily corroded less than 
wrouglit iron. The skin ” of oast iron had a protective 
influence, but when that waa removoil, as by machining, 
the exposure of gra[)hiU^ and iron and carbide opened the 
way to eleetro-choinical action. In Confirmation of Mr. 
Miner's remarks, he said that in a particular ease which 
had come to his notice one set of pii)os carrying condensed 
water, frewl from air, suffered no corrosion, wiile another 
set, f^ with the same water, air-saturated for make uu, 
was badly corroded. They ‘hod not studied iXNisible 
corrosion duo to i)cat acids. Heducing the dissolved 
oxygon by a preliminary heating to about 60° 0. and treat- 
ing chemically to remove the rust, seemed to be a promising 
way of working in practice. Treatment with manganese 
|K)rmutite wouU apply particularly to the removal of that 
small ])roporti()n ot the oxidised iron which had gone into 
solution. The pipe used was ordinary wrought iron steam 
pi|^, and was not preimred in any way. Attempts to 
weigh the rust formed nad been ms^e, but wore useless. 
Most of the oxide remained attached to the iron pipe. 
The organic matter in the water might bo responsible for 
the d(U»truction of a small portion of the dissolved oxygen. 
But the heating or boiling of waters in the ordinary process 
of estimating organic matter with permanganate would 
seem to itulioato that anv error arising from this cause 
would be small. In the colourimetrio process for estimating 
iron, a large exooss of thiocyanate was present. The 
use of alkali to lessen corrosion duo to acid m water, was 
no doubt of service. Corrosion along the seating lines of 
a boiler was, so far as ho knew it, external, and was probably 
due to low temperature and pocketing ” of the flue gases 
along those lines. «. 
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Patents. 

Refiyeraiing apmratus. E. C. R. Marks, London. From 
The Iceless Refrigerator Co., Chicago, 111., U.S.A. 
Eng. Pat. 27,698, Nov. 30, 1912. 

The apparatus consists of a pair of vessels each of which 
acts alternately as a generator or an absorber of, for 
example, ammonia vapour. Heating and cooling devices 
are mounted on a rooking frame so that they can be changed 
over and the funotions of the vessels reversed as required. 
The reversing gear is oontroUed by devices in the vessels 
sensitive to heat and pressure. — W. H. C. 

Sejparettion of mpuritiea from liquid by centrifugal force ; 
Method of and apparatut for . J. Hamill, Liver- 

pool Eng. Pat. ^33, Mar. 14, 1913. 

^vided hoiixoniaUy into compartments 
Wtlwam tflie i^'peiided Imporitlea, relipeoitvely denser and 


lighter than the liquid itself, may be separately and suo- 
oewively removed. — il. L. F. 

Incrustation, in boilers and the like ; Prevention cf 

1. Rodaeff, Moscow. Eng. P^t. 1 1,364, May 16, 1913» 

A MIXTURE of sodium hydroxide, sodium oarbemate, 
tannin and tannin extracts and a mucous vegetable snb- 
Btanoe obtained by boiling linseed, Iceland moss or eimUar 
bodies with water is intrMueed into the boiler. — W. H. C. 


Charging and discharging retorts, muffies and ffte /ike. 
B. von Zelewski, Engis, Belgium. Eng. Pat. 12,120, 
l^y 24, 1/^13. Under Int. Conv., May 31, 1912. 

A soBABER with a series of equally spaced blades has a 
working 8t|x>ke equal in len^ to the sjp^ betwm 
suoo^ve bla^ so tHi the mnMe, etc., mat be gm^tudy 
charged or disbhargea by a sudoesslon di suc^ at tlla 
scraper.—J*. t). f. 
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Drying apparatus ; Air or gas supply arrangement for 

W. P. Thompson, Liverpool. Prom A /S. Myrens 
\^kited, jChnstiania. Eng. Pat. 21,276, ISept. 20, 

In apparatus for drying boiled crang (whale flesh), and the 
like, a series of superpoi^, concentm, oylindrioal chambers 
is used, over the oottoms of which a scries of arms carrying 
scrapers or knives revolve on a vortical shaft, so as to 
loosen and disintegrate the material. Drying and heating ; 
gas or air is admitted through the central hub of the ; 
scrapers, through the rear of the latter, and thence through l 
the hub of the set of scrapers in the chamber immediatmy 
above, and so on from chamber to chamber. — J. L.T. 

Drying chambers. E, C. R. Marks, London. From The ! 
Cutler Dry Kiln Co., Inc., New York. Eng. Pat. 
22,986, Oct. 11, 1913. j 

Air enters and leaves the drying chamber through one or ; 
raort^ porous walls and is forced through the intersticen of 
the heat-radiating device by a fan fixed within the 
chamber. — W. H. C. i 

Drying apparatus. W. J. Elsworth, W. H. Allen and O. 
Elsworth, Newoastle-on-Tync. Eng. Pat. 25,966, Nov. 
12, 1913. 

Thb heating furnace is enclosed by a casing which conveys 
hot air to the drying chamber. The latter contains the 
furnace flues, which terminate in a chimney surrounded 
by the annular duct discharging the moist air. By re- 
ducing the area of the moist air outlet to less than that 
of the dry air inlet, a small increased pressure can be 
obtained in the drying chamber.-- .1, L. F. 

Desiccating and collecting apparatus. 1 . S. Merrell, Assignor 
to Merrell-Soule (b., Syraimse, N.Y. U.S. rat. 
1,088,430, Feb. 24, 1914. ‘ 

Thb material is forced by a current of air into one end 
of a desiccating chamber having a number of coUecting 
chambers at the opposite end, each fitted with a filter 
and a valve. Some of the dried dust falls to the bottom 
of the chamlier where it is carried forward on a travelling j 
conveyor to a discharge outlet at the side, while the dust , 
which collects on -the filU^rs is caused to drop on to the 
conveyor from time to time by closing the outlet valve of 
any one collecting chamber to prevent air from passing, 
and shaking the niter. — H. H. 

Conveying and mixing slurry^ mud, sludge and the like ; 

Mdhod of and apparatus for . O. Polysius, Dessau, 

Germany. Eng. Pat. 21,481, Sept. 23, 1913. 

The compressed air used for conveying the mixture also 
serves for stirring it, a number of similar holders being 
arranged so that as one tills, a second is emptied, and a 
third, which has been emptied, is connected with a com- 
press^ air collector, in which the pressure of the air is 
reduced to render it suitable for agitating the mixture in the 
storage tank. The holders, fitted with automatic inlet and 
outlet valves, are suppli^ from a constant level feed- 
tank, or tanl^ and are successively placed into com- 
munication with the delivery, the air collector and the 
atmosphere by means of three-way cooks operated' by 
floats. The surplus air, if any, is discharged when 
the holder is connected to the air prior to filling. 
The oj^tation is effected by means of an air-lift device, 
oonsiiUng of a vertical pipe connected with the exhaust 
air collector at its logw end, open at both ends, and 
^forated or slotted to permit of its working indepen- 
dently of the hoi^t of the mixture to be agitated. 

L. F. 

Pumping or raiaistg Uguids ; Method of and apparatus for 

• H. J. M a lii s , London. Eng. Pat. 22,012, Sect. 

80, 1918. • 

To ovetoraie the difficulty of accurately timing the 
perioffie ifppUoation of pressure to a column oi liquid 
oaiistd to oaeifiate by means at «ti elastic body, (usually 
a or air pohket), to which H ii oonne^ et ita lower 


extremity, floats, pistons or the like, operated l^ the 
movements of the column of liquid are providea, and 
mechanically connected with suitable valves in such a way 
that the periodic applioation of presaure is dependent 
upon the movement of the oscillating column. — J. L. F. 

Grinding, crushing, pulverising and the like; Roller and 

ring mills for . J. Y. Johnson, London. From 

Gebr. Pfeiffer, Kaiserslautern, Germany. Eng. Pat. 
24,822, May 8, 1913. 

The grinding rolls and rings are supported by flexible 
bearing s which move in reUtion to the grinding rings, 
radially, and to the rolls, axially. — W. H. 0. 

Furnaces provided unth regenerative chambers. H. Poetter 
and Poetter, Gos. m. b. h., Diisseldorf, Germany. Eng. 

Pat. 26,411, Nov. 18, 1913. 

A sui)E which runs on rails and moves aoross the flues 
leading to the regenerative chambers, has three ports, of 
which the central one is always used for supplying air for 
combustion, whilst the two outer ports alternately conduct 
the waste gases to one of the two regenerative chambers 
and the air to be preheated to the other. — J. L. F. 

Furnace, for baking refractory earths. A. Valuy. Fr. Pat. 
463,674, Oct. 13, 1913. 

i A OAi/JiNiNO furnace for refractory earths heated by 
I cheap fuels such as lignite, is formed with a central 
, oalcining chamber having a furnace at one side. The 
I furnace gases enter the calcining chamber through a 
I horizontal passage at the top and are deflootod down- 
I wards by a curved roof or partition separating the* cal- 
I cining chamber from a chamber above it which acts both 
as a flue and as a drying chamber for the refractory earth. 

The air supply passages are in the heated walls of the 
furnace. — H. H. 

Catahjser and process of making same. C. Ellis, Montclair, 
N.J. U.S. Pat. 1,088,673, Feb. 24, 1914. 

FrNKT.Y divided carbonaceous or other porous granular 
material is impregnated first with a precipitant of nickel 
and then with a solution of a nickel salt, in such propor- 
tions that not more than 16 per cent, of “ nickel material ” 
is precipitated. — H. H. 

Coating objects with subdivided material ; Process of . 

F. F. Bradley, Assignor to Bradley and Vrooman Co., 
Chicago, 111. U.S. Kt. 1,088,874, Mar. 3, 1914. 

Bodies having a multiplicity of surfaces to bo coated with 
subdivided material are first coated with adhesive material 
and then placed in the centre of a chamber into which 
opposing streams of gas carrying the finely divide^ coating 
material in suspension are projected.— H. H. 

Evaporator. J. T. Wann, Berkeley, Cal. U.S. Pat. 
1,089,027, Mar. 3, 1914. 

A SKRIE.S of racks carrying trays for fruit, etc., is arrar.ged 
in the upper part of a chamber with vertical inlet and 
outlet flues for hot air between the racks. The trays 
are inclined upwards from the inlet to the outlet flues, 
and the inlet nues are fitted with deflectors to direct the . 
hot air between the trays. — H. H. 

Evaporating apparatus for all kinds of liguids. E. A. 
Barbot. First Addition, dated Dpo. 26, 1912, to Fr. 
Pat. 461,890, Nov. 8, 1912 (this J., 1914, 188). 

The envelope enclosing the tubes is made oylindrioal 
instead of pyramidal. This arrangement is to strengt^n 
the apparatus and make it possible to have two removable 
ends, so as to facilitate cleaning. — N. C. A. 

Dried or concentrated products; Process for obtaining 

without loss . G. A. BLriuiie. Fr. PAt 468,819, 

Oct. 6, 1918. Under iHt. Oonv., Oct. 12, 1912. 

Thb flDely>diyidcd partiolee hknifid away when lubstanoet 
in the Horn at spray toe hvi^Mnitod hr dried by a ottmah 
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ol hot air or other gas are caused to deposit by the action 
of a high'tension elrntric current. The wall of the metallic 
MUtaining vesseli or a metallic lining or plates susjpended 
in the vessel, may form one electrode, the other being fine 
wires or wire gauze. Ozone or oxides of nitrogen ma^ 
also be producM bv the current whereby the p^uct m 
U eaobed or otherwise modified. — ^N. C. A. 

Sepcaratinff fluids having different characteriHice ; Method 

and means for . C. 8. Brown, Nashville, Tonn. 

U.S. Pat. 1.089,187, March 3, 1914. 

Th* fluids are caused to flow through an orifice in a plate 
or other surface and then to spro^ out in a thin film 
between the surface and a thin plate movably supported 
upon the surface. The passage between the plate and 
surface rapidly increases m area as the fluid moves away 
from the orifice and the pressure in the passage varies 
correspondingly but is different for different fluids. The 
distance between the plate and surface adjusts itself 
automatically so that one fluid is able to escape whilst 
the escape of the other is substantially provontoa. — H. H. 

Grading powdered material ; Apparatus for . Comp. 

de Fives-Lilie and P. Habets and A. Franco. Fr. Pat. 
463,864, Oct. 21, 1913. 

The material (fine coal, ores, grain, ett*.) is fed from a 
hopper by a rotating feeder, into a chamber in which it 
is submitted to an upward blast of air, which carries with 
it the finer particles. The heavier particles fall into an 
hydraulic seal at the bottom of the chamber from which 
they can be continuously removed without disturbing 
the air pressure. The intensity of the blast and the size 
of the outlet through which the air carrying the fine 
particles escapes are regulated by valves. The plant can 
be used as a unit or in batteries. — N. C. A 

Crystallisation of hot saline solutions ; Continuous — — 
H&berloin. Ger. Pat. 271,102, Juno 18, 1912. 

The quantity of cooling liquid supplied to the different 
compartments or groups of compartments of the crystallis- 
ing vessel is progressively diminished so as to ensure that 
the requisite conditions in regard to fall of temperature 
and temperature difference between cooling surwie and 
solution are maintained in the different parts of the 
apparatus.— A. 8. 


Drying apparatus; Shaft or tower . A. Huillard, 

Suresnes, France. Eng, Pat. 17,621, July 30, 1913. 
See Fr. Pat. 461,612 of 1913 ; this J., 1914, 187.— T. F. B. 

Desiccating fluid substances; Method for . W. B 

McUughlin, Now York. U.S. Pat. 1,090,740, March 17^ 

See Fr. Pat. 441,742 of 1912 ; this J., 1912, 947.— T. F. B. 

Separating mixtures of gases. A. Sinding-Larsen, Chris- 
tiania. U.S. Pat. 1,091,023, March 24, 1914. 

See Eng. Pat. 8211 of 1910 ; this J., 1910, 1092.— T. F. B. 

Filter jMe. P. Forges, Vienna, Assignor to L. Stein- 
Mhneider, Briinn, Austria-Hungary. U.S. Pat. 1,091,080, 
Mdrcb 24, 1914. 

Hex Eng. Pat. 12,737 of 1912; this J., 1913,740.— T. F. B. 


MeA^ and apparatus for expressing oil from seedSf nuts, 
and othw oleaginous substances, and juice or fluid from 
kerbs, flowers, peat, etc. Eng. Pat. 29,331. Set 


ILu-FUEL; OAS; MNEBAL OHS AMD 
WAXES. 

j'famwieM tarfiKt amivMon. 0. Dobbelitain. Stahl n 
Eisen, 1914, 84, 661—678. (See also this J 1011 
627 ; 1912, 61, 624 ; 1914, 803.) * 

Dmiiu of tests of the ** Bonecoort^' boliet installed a< 
Mpps works MTO given. Gonsiderablfl dmmMy wai 


expemnoed on account of the strong corrosion of the tubes 
and doling of the material with which they were packed , 
rnmniy due to the sulphur contained in the ooko-o^ gas 



In every test several of the tubi« did not work satisfac- 
torily, and with the pro lent arrangement it was difficult 
to ensure equal distribution of, and resistance to, the gas 
in all the tubes. The Berlin- Anhaltisoho Masohinenteu 
•lu constructed a small experimental boiler, fired 
with tar-oil, embodying certain features (sec Fig.), designed 
to oumimte this difficulty of unequal distnbution, etc. 
This boiler on teat evaporated no loss than 26*3 lb. per 
sq. ft. of hwiting surface per hr.— about twice the rate of 
tM Krupp boiler — with a noat-effioionoy of 0*90, and a net 
emoionoy of about 0'82. Existing designs of this type of 
boder did not prove suitable to he demands of praotioal 
stoara-raising. — J. L. F. 


j>. i^ixon. 


uimG ; inuiaiion am propagation of , j 

J. Gas Lighting, 1914, 126, 819—822. 
Experiments by Falk (this J., 1908, 324) in which a 
mixture of gases was heated by sudden compression by 
a falliM piston in a stool cylinder, appeared to indicate 
that the mixture of oxygen and hydrogen most easily 
ignited was one of equal proportions of the two gases. 
In those experiments the greatest depth reached by the 
piston before it was shot upwards by the force of the 
explosion was observed, it being assumed that since the 
whole gas column was compressed and heated to the 
Ignition i>oint, the flame would spread through the gas as 
an explosion wave, and hence the thno elapsing between 
the initiation of the flame and the reversing of the motion 
of the piston could be neglected. Using a method of 
photographic analysis the author found that when the 
gases were compressed to the ignition point and the 
movement of the piston then artificially arrested, a flame 
appeared at some spot in the heated gas after an interval 
and spread slowly throughout the mixture. The flame 
did not start as an explosion wave, though it quickly set 
up such a wave in a sensitive mixture such as ^trolytio 
gas. In the case of the latter mixture the pre-flame 
iwriod was short and would not appreciably affeot the 
results obtained by Falk, but with a mixture containing 
3 vols. of oxygen to 1 vol. of hydrogen, it was so prolonged 
that the piston moved in a considerable distance after the 
“ignition jwint” was reached, and an appreciable dis- 
tance even after the flame appeared. The duration of tbe 
pre-flame period of combustion varied with different 
gases ; it was remarkably prolonged in the case of metbane. 
It was only in this initial stage of combustion that the 
influence of water vapour was exerted : pure mixtures of 
hydrogen or a hydrocarbon and oxygen were ignited by a 
spark however thoroughly they wore dried, a^ the flame 
was propagated more rapidly than when water vapour 
was present. The ignition point of a gaseous mixture 
may bo accurately determine by oompression in a steel 
cylinder by a falling piston provided with a head-^eoe 
which is arrested at the desired moment by a collar through 
which the piston-rod passes. Stiooeesive trials are mii&, 
with inoreasiiig oompression, till the mixture fires. The 
values so obtainsd are lower than those determined at 
atmcMhorio ptessoro, tg., 626® C. as oompued with 
586® m the case of eboMytih gas. 
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The pownbility of determining the «»ecifio heate of gaaee 
at hi^h temporaturee by measuring the velocity of sound 
therein is discussed and some oxponments in this direction 
are described. — A. S. 

Producer gas ; C/temical changes ocrarring during the 

jMtssuge of through pipes. K. Kohmatolla. Chcm.- 

^it., 1914, 88, 409—410. 

When an installation of gas-fired furnaces or retorts is 
first set to work, the gas conduits bcKJome thickly coated 
with a mixture of tar and soot which can only be removed 
by laborious scraping, or by burning. After normal 
working conditions have been reached, the conduits 
require cleaning only at long intervals, and only Soot is 
deposited, whicn can easily be removt^ by admitting a 
blast of compressed air into the conduit, which should for 
safety be above the ignition temperature. The deposit 
formed at first is produced by the ^horonco of soot to the 
tar which condenses on the cold walls of the new conduit, 
and at tcmt)oraturea of about 460"' the gas is partially 
decomposed with do|K)Bition of more carbon: 2(U)-fC-- 
(Xlj+^C. The reverse reaction which occurs at 700"“ - 
800"' C. can be used for partially cleaning out the conduito, 
the sujiply of frt^sh eoal to the prodiKter being interrupted 
so that a very hot gas is jiassed through the conduits. 

—A. T. L. 

Carbonising rJiamber for gas-uforks ; New type* of- . 

The Hoppers comhinalion oven. G. S. Cooper. J. Gas 
Lighting, 1914, 125, 813—815. 

Tmfl oven can be uwmI us a gas-oven heated entirely by 
producer gas or os a c(»kc-ovon heaf^^d by j)art of the gas 
produced from the coal : the change can bo made in a very 
short time and without interfering with the working of the 
oven. The oven is jirovidod with dividml regenerators 
and with a distribution pipe for supplying gas to the 
heating flues direct. When used as a coke-oven, all the 
regenerators serve for preheating the air, the coke-oven 

§ as used for heating being supplied direct to the heating 
ues. When used as a gas-oven, one pair of regenerators 
serves to preheat the air and the other the heating gas 
(fwodueer gas or blast-furnace gas). When using the 
oven as a coke-oven, benzol may be recovered from the 
portion of the gas used for heating purfM>ses. Installa- 
tions of 36 of those combination ovens have been in opera- 
tion for some time at Kocnigsborg, Germany, and at 
JoUet, ni., U.S.A.— A. 8. 

Sdf-ignition tamjteralurc of •molar ails ; Uelermimilwn of 

. E. *1. Constam and P. Schlapfer. Les 

Mati^rcs Grasses, 1914, 7, 4037 • 4042. (Sec also this 
J.. 1913, 1096.) 

A HMAliL crucible is imbedded in calcined silica in a larger 
platinum crucible, through the cover of which is passou a 
platino-rhodium thermo-element and a tube for admitting 
a current of oxygen or air. When the requirwl lem|>era- 
ture is attained, a drop of the oil is introduced, and this 
is ropeated at gradually increasing temperatures until 
ignition takes place. A sharp explosion m a current of 
oxygen or a dull explosion in air occurs at the moment of 
ignition. The following results wore thus obtained in the 
examination of 117 samples of oils: — Diesel motor 
naphthas, 300** to 360® C. ; Borneo liquid fuel, 400” ^1 . ; 
creosote oil, 660° V. ; and arachis and palm oils, 400” C. 

— C. A. M. 

Oasoline frwn natural gas in the United Slates. U.S. Geol. 
Survey. Oil, Paint, and Drug Rep., March 30, 1914. 
[T.R.] 

Tbk number of gasoline plants in operation in the United 
Btatee increased from 176 in 1011 to 260 in 1912, and the 
daily capacity almost doubled. These figures included 
the regularly ostabliahod compressor plants, also 
those wnich use the simple method -called the ** gas- 
pump** or vacuum prpoess. The natural gas gasoline 
industry was confinea to eight States in bow 1911 and 
1912; West Virginia takes first place in the quantity 
produced. The total production ox gasoline from gaa in 
m2 was 12,081,179 gaflons, valued at |1,157,A78» as 


compared with 7,426,839 gallons, valued at $531,704* 

191 1. The estimated quantity ox gas used in the extrac- 
tion of 12,081,179 gallons of gasoline in 1912 was 
4,087,796,329 cubic feet, an average yield of 2*6 gallons" 
of gasoline per thousand cubic feet of gas used. Various 
uses are made of the residue or “ exhaust *’ gas, which is 
the gas left after the gasoline has been extracted. In 
some places it is sold to gas companies and run through 
their linos to consumers ; in other places it is used to drive 
gas engines and the gasoline plant of the operator ; but 
it is most commonly returned to the original producer for 
field purposes. In some few places it is wasted. 

Alkali fusions. [Formation of acetic acid and ethane from 
acetylene.] Fcuchter. See IV. 

Direct recovery of ammonia as sulphate without distillation. 
Strommonger. See VII. 

Determination, of carUm monoxide Ity means of yellow 
mercuric oxide. Mosor and Schmid. See XXIli. 

Patents. 

Coal and other slimes and, materials of a like, nature ; Method 

of and apjHiralus for draining and concentrating . 

S. Hunb^r and Simon-Carvos Bye- Product Goke Oven 
(instruction and Working Co., Manchester. Eng. Pat. 
22,189. Oct. 2, 1913. 

The washed material is passed over an inclined sieve 
and the slimes which wws through the sieve arc collected 
in a settling tank. The concentrated slimes from the 
tank are passi^d over a fine inclined sieve and from the 
u[)per surface of this sieve to a rocking sieve. The fin© 
material which jjasses through the rocking sieve is delivered 
U(»on the washwl material passing down the first sieve 
which acts as a filter. — A. T. L. 

Oraphilr and rnmbustiblf>s in general ; Process and apparatus 

for the enrichment of . ,T. Mauduit. Fr. Pet. 

463, 6(K), Doc. 20, 1912. 

Gbavhite etc. is purified by the volatilisation of the 
impurities in an electric ftirnace. The furnace is prefer- 
ably formed from a block of graphite, the openings for 
chju*giug, introduction of electrodes, and escape of 
volatilised bodies being sealed against ingress of air. A 
number of elect rcKles may be used, and the top of the 
furnace through which the electrodes pass may bo partly 
isolated from the rest by the interposition of cooling 
chain l)ers to protect the packing material round the 
electrorles from the effect of very high temperatures. 

— H. H. 

Combustible; Agglomerated and process for manufw- 

ture thereof. Comp. d’Agglomdros d’Anthraoite jnir. 
Fr. Pat. 463,138, Dec. 9, 1012. 

Anthracite dust is mixed with 6 to 8 per cent, of finely 
powdered soft coal and with an agglutinant, and moulded 
into blocks, which are heated to 900” or 1000” C. The 
ag^utinant is eliminated at the high ten^rature, the 
soft eoal then acting as the binding agent, — H. H. 

Coke-ovens ; Oas-inlet nozzles for . H. Goasler, Herne, 

Westphalia. Kng. Pat. 14,241, June 19, 1913. 

The nozzle is fitted coaxially with the gas supply conduit 
and is so tapered towards its discharge orifice as to produce 
eddies whion serve to prevent the deposition of tar vesicles 
ui)on its sharp edge.— L. F. 

Coke ovens; Regenerative . N. Schuster, London. 

Eng. Pat. 29,517, Deo. 22, 1913. 

Coke ovens having regenerative tunnels in the base of 
the structure are eonstruoted so as to secure equal heating 
of the whole foundation and consequent equality cn 
expansion and contraction therein. Two pairs of tannels 
run at right angles to the coke ohamb^ each hei^ 
divided by transverse partitions into separate regenerative 
chambers equal in aqmber to half the number ^ 
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oh&mbera and also to half the number of heating ohambers 
in the oven side walls. One half of any one heating 
chamber is connected by a passage with one of the re- 
generative chambers in one tunnel of a pair, while the 
other half is connected aith one of the regenerative 
chambers in a tunnel of the other pair. The two halves 
of the next heating chamber communicate respectively 
with regenerative ohambers in the other tunnels of each 
ur, so that uniform conditions of heating always obtain, 
he rej^nerative chambers act alternately as inlet and 
outlet Cambers for gases in the usual manner. — IL H. 

Coke ovens. C. Semmlor. Fr. Pat. 463,21)0, Oct. 6, 1913. 
Thjb hot coke from coke ovens is cooled in ohambers 
having double walls through which water is circulated 
under pressure so as to become suiterheated, the waste 
heat being thus rendered available for power or heating 
purposes.— H. H. 

Coke oven ; Recuperative . T. von Bauer. Gcr. Pat. 

207,480, Feb. 13, 1913. 

The heating walls of the oven are subdivided horizoiltally 
by rows of perforated boxes filled with fragments of 
firebrick. .\ir and heating gases are supplied to passages 
between the rows of boxt^ and have to pass through the 
masses of granular material in the boxes, whereby intimate 
mixing and more complete combustion are attained. 

-A. S. 

Coke oven, (lebr, Hinselmann. (h‘-r. Pat. 268,327, 
Jan. 14, 101.3. 

To obtain uniform heating of coke-ovens w'ith vortical 
heating flues, the flues start from different heights, or 
some of them are ma(i(‘ of small cross-section up to a 
certain height, so that the flame opens out only in the 
upper part of the flue. — A. S. 

Coke low in sulphur ; ManufuHnre of . A. Fingerland, 

A. Indra, and A. Lissner. tier. Pat. 270,673, .fulv 7, 
1013. 

(yOAL is carbonised, or coke is heatiHl, after addition of 
metals, oxides, hydroxides, or salts capable of acting 
catalytically in the subsequent treatment, and the hot 
coke is then treated, preferably in a separate apparatus, 
with gases or vapours, which in conjunction with the 
substances addetl previously, serve to remove sulphur. 
For example with iron filing as catalyst and chhiriiie Jis 
the gas, ferric chloride and sulphur chloride are formed, 
both of which are volatilised. — A. SS. 

Oaseous fuel ; Producihn of . A. W. Southey, Mill 

Hill. Kng. Pat. 4006, Feb. 17, 1913. ‘ 

A SPRAY of liquid fuel is injected by a jot of gas from 
an internal combustion engine cylinder into a chamber to 
which air is admitted so that partial combustion and 
consequent vaporisation of the fuel takes place, ignition 
being effoctod by a 8i>arking plug. The spray is preferably 
directed upwards from the surface of Uquid fuel main- 
tained at a constant level in a well at the bottom of the 
va^rising chamber, so that it impinges against a horizontal 
baffle-plate from which the excess of fuel drips back into 
the w^, w^c the mixture of vapfmr, air, and products 
of combustion passes on through an annular channel 
surrounding the baffle into the inlet pipe of the engine. 
(See also Eng. Pat. 27,612 of 1911; this J., 1913, 77.) 

-H. H. 

Oas’producers. J. B. Jolly, Chorley, Lancs. Eng. Pat 
13,737, June 13, 1013. 

In a producer of the multi-chamber, shaft, regenerative 
^yp®» suitable for the treatment of sewage coke, a secondary 
and temporary pronged mate is introduced above the 
main grate, to hold up the fuel bed while the latter is 
withdrawn and the cliimer removed. — J. L. F. 

Oasgeti^nOors. T. de Fontaine, Hanover, Germany. 
Eng. Pat. 18,413, Aug. 31, 1913. Under Tnt. Oonv., 
Aug. 13, 1912. Addition to Eng. Pat. 24,611, Oct. 26, 
1909. ' 

ItarotOT mte gmemtor with IwUoal wwjwjtioB, 
wwBied in & ohfaf patent (thie J., 1910, 084) temvree 


the oUnker from caking coals too rapidly. To avoid this 
the pitch of the holioal crushing sunaoe of the breaking- 
jaws is gradually and continuously diminished towarjs 
their bases. — J. L, F. 

Oas ; Apparatus for manufacturing . E. 0. and L. B. 

Jones, San Francisco, Cal. U.S. Pat, 1,089,926, March 
10, 1914. 

The generator comprises two lined, shells, oonneoted at 
the base, the shortr^r containing two and the longer three 
ohambers divided by chequerwork. The lower chamber 
in the shorter and the middle one in the longer shell are 
providtid with oil-inlots. The top chambers have inlets 
for steam and gas. The other usual inlets and outlets 
are provided. — J. L. F. 

Washing or scrubbing gas; Apparatus for . P. E. 

VVffliams, Wansteori. Eng. Pat. .10,066, April 29, 

The stationary washer is built up of similar units, each 
consisting of a chamber, a, open at the bottom and prrt- 
vided wilh a recessed top, a*. The sides, a*, stand in the 



corresponding receases of the row lielow, and are both 
notched to allow free downward flow of scrubbing liquid 
and perforated to fiermit the independent passage irf 
ascending gas. Alternate rows are staggered t^r^uoe 
a cellular structure. The gas-distributing chamber units 
arc olosed and laterally flanged at each ond.-^. L. F. 

Purifying “ wodnrer ” and like gas / Materials far . 

J. M. Wallwin, Salfortl, and F. 8. Siunatt, Manchester. 
Eng. Pat. 28,682, Dec. 12, 1913. 

The purifying materia! is mixed with particles of cork. 

-,1. L. F. 

Jihisi -furnace gas; Purification of . W. Bohwars. 

Ger. Pat. 271,067, Nov. 17, 1912. 

PtjRiwcATiON is effected by a revolving washer, and the 
impurities, in the form of sliidp, pose into an adjacent 
tank provided with a revolving drum, the interior of which 
is connected with a suction device. The impurities form 
a cake on the surface of the drum ; this is removed by a 
scra|)er, whilst the water is returned for use again. ^A. n. 

Semrating light oils from washing oil and regenerating the 

latter; Process of . H. Koppers, Essen-Ruhr, 

Germany. Eng. Pat. 15,965, July lO, 1913. 

Light oils which have been separated from gas by heavier 
washing oils are distilled out by steam and the vapours 
passed throu^^ a fractionating oolumn. The Hquid 
condensing in the column passes into a steam-heated 
chamber from which a farther quantity of light oil is dis- 
tilled and conducted to the top of the fraotionating oolumn 
to mix with the other light effl vapours, while the nn* 
vaporised heavy oil pMses oiM) into ooding vessels where 
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the naphthalene separatoe. The heavy oil can then be 
again need for washing gas.— H. H. 

Carbon ; Convrraion of into liquid hudrocarbona 

and halogen deritfolivea thereof. G. Tiscnenko and 
H. Plaason, 8t. Petersburg, Russia. Eng. Pat. 27,4^, 
Nov. 28, 1912. 

Cork, coal, charcoal or other carbonaceous material is 

S nated with a saturated solution of the oxides, 
ides or salts of alkali or alkaline-earth metals or of 
ium, iron, zinc, copper, lead, tin, or antimony, or 
the carlwn is raixcyl with the dry salts or with the metal 
powder, and the mixture heated in a closed furnace by 
means of the electric arc in the presence of free hydrogen, 
water vajiour, or combined water. Various hydrooar&ms 
areformra according to the metal used, including acetylene 
and benzene. The gasi's are cooled and washcri, and the 
hydrocarbons which have not been polymerised are passed 
through tubes packed with catalytic material (spongy 
nickel or iron) at 4C0” — fiOO'* C. Aluminium salts yield 
h^'drocarbons of the methane series ; alkali carbonates 
yield aromatic hydrocarbons ; sodium aluminate yields a 
mixture of ]»rafl^ns, aromatic hydrocarbons and terptmt's 
Halogen derivatives arc obtained by using chlorides of the 
metals. (See also Eng. Pats. 27,428 and 27,420 of 1012 ; 
this .T., 1014, 244.)— A. T. L. 

Petroleum ; Proc^aa and apparalua for the tranaformation 

of and similar hydrocarbons into prodveta having 

a lower boiling point G. Renard, Brussels. Eng. Pat. 
3413, Feb. 10, 101.3. 

A STRXAM of liquid- petroleum is forced through an unin- 
terrupted passage, e.g„ a nickel steel tube 10 mm. inside 
and 21 mm. outside diameter, and 60 metros long, the first 
port of which is maintained at 400° — 460° C. and at a 
pressure in excess of the vapour tension, such as 40 to 
w atmospheres, while the second part serves for cooling. 
A wei^htM valve at the end of the passage may be used 
t ) maintain the pressure. — H. H. 

[Mineral oil] Lubricant. W. M. Simpson, Hastings. 
Eng. Pat. 24,461, Oct. 28, 1913. 

(^voje or heavy refuse mineral oil (80 to 96 per cent.) 
is heated to 300^—360° F. (140°— 177° C.) and mixed with 
hot asphaltum (20 to 5 per cent.). 0-26 per cent, of 
graphite or mica may also be added. The lubricant is 
suitable for heavy machinery. — A. T. L. 

CocU ; Process for converting fine into a markeiable 

fuel. J. Evans, Melbourne. Eng. Pat. 18,270, Aug. 11, 
1913. Under Int. Conv., Aug. 19, 1912. 

See Ft. Pat. 461,400 of 1913 ; this J., 1914, 243.— T. F. B. 

Qaa producers. L. Garretoro, Lugo, Spain. Eng. Pat. 
6262, March 13, 1913. Under Int. Conv., March 14, 
1912. 

See Ft. Pat. 456,618 of 1913 ; this J., 1913, 936.— T. F B. 

Sulphuretted hydrogen from gases ; Process for removing 

. K. Burkheiser, Hamburg, Germany. Eng. Patf.. 

13,724, June 13, 1913. 

See Ger. Pat. 263,693 of 1912 ; this J., 1913, 971 .— T. F. B. 

JHstiUing or mixing petroleum, tar oils, etc. Got. Pat, 
270,832. See III. 

Calormeler for flowing Kguids or gases, U.S. Pat. 

1,088 280. Su XXni. 


11b.~DBSTRUC11VB DISTILLATION; 
HEATING; UGHTING. 

Direct rtcomp of ammonia as sulphate wUhout disUOaUon. 
Strommengor. See VII, 


Patents. 

Distillation of bituminous matters ; Process and apparatus 

for the cotUinuous fractional . J. 0 . Ai^. Fr. 

Pat. 463,739, July 23, 1913. Under Int. Conv., Aug. 1, 
1912, July 10, 17, and 19, 1913. 

Coal, etc., is supplied to a oontinuonsly acting vertical 
retort in such a manner that it becomes closely packed 
and compressed near the walls of the retort but remains 
loosely flacked at the centre, thus allowing the distillation 
gases to escape readily. The coal is fed through an 
annular passage and is forced downwards at the sides of 
the retort by a spiral screw working in this passage, or by 
^inrOcating stamps, or merely by the weignt of tjie coal 
itself. The temperature increases progressively as the 
coal descends in the ret-ort. The coke produced enters 
a cmling zone where steam is injected into the mass, and 
is discharged through a water-seal by a reciprocating grate 
or other mechanical device. — H. H. 

Heating kilns and retorts ; Method of . D. S. Jacobus, 

Jersey City, Assignor to The Babcock and VVilcox Ck)., 
Bayonne, N.J. U.S. Pat. 1,086,716, Feb. 10, 1914. 

In operating a series of steam heated drying kilns, saturated 
st^m and then superheated steam are admitted to the 
kilns in turn. The superheated steam passes without 
condensation through the kiln to which it is first supplied 
and is then conducted into one or more of the other kilns 
where it condenses. — H. H. 

Electric filaments; Manufacture of , C. Auer von 

Welsboch, Vienna. U.S. Pat. 1,090,111, March 10, 
1914. 

A SOLUTION of a mixture of salts of osmium and of a 
refractory oxide is treated with a reagent such as am- 
monium Bulphydrate which precipitates both the osmium 
and the refractory oxide. The precipitate is washed, 
dried, and heated in a reducing atmosphere till the osmium 
is reduced to metal, whilst the other compound remains 
as a refractory oxide. The resulting mixture is then 
formed into filaments. — W. H. C. 


m.— TAR AND TAR PRODUCTS. 

Tar treatment of roads. Revision of Road Board specifica- 
Hons. J. Gas Lighting, 1914, 126, 807. 

The chief modifications of the earlier sfiecifications (this 
J., 1911, 676) are as follows : Tar No. 1 {for surface tarring 
of roads). Ilie requirement that the distillate between 
170° and 270° C. shall remain clear and free from crystals 
of naphthalene, etc., when kept at 30° C. for | hour, may 
bo waived in the case of tar supplied direct from gas- 
works, but it is preferable not to use tar containing much 
nafihthalene. The tar should contain from 12 — 21 per 
cent, of “ free carbon ” (i.e., residue left after extraction 
with benzene and carbon bisulphide). Tar No. 2 {for 
making tar-macadam and for surface tarring in very 
weather when the road crust is exeeptiomdly ary). '!l^e tar 
should contain 12 — 22 per cent, of **freo carbon*' and 
may oontain up to 25 per cent, by vol. of tar (or distillates 
or pitch thereirom) produced in the manafaotnre cd car- 
buretted water-gas. Pitch and tar oUs. Prepared pitch 
from tar distilleries should oontain 16 — ^28 and com- 
mercial soft pitch 18 — 31 per cent, of “ free carbon." The 
soft pitch and tar oils may oontain up to 26 per cent, of 
products from oarburetted water-gas tar.— A. 8. 

Patents. 

Coal tar or its products ; Treatment of for ihe removal 

of the properties therein tending to induce pitch cancer^ 
H. W. Robinson, Bedgley. Eng. Pats. 4169 and 10,I6& 
Feb. 18 and April 30, 1918. 

The addition of small (quantities of formaldehyde or other 
aldehyde, or their equivalents, to coal tar at a suitable 
stage in the distillation process, results in the production 
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caaoer. fibould it be inoonTonient to add fonoaldeii^de 
doting tbe diatiUation, logar or other snbatanoe which 
deoompoaee at a tempeFature below 250* C., with formation 
of fom^dehyde, may be twed. When formaldehyde ie to 
be added to the tar during distillation, it is advisable to 
remove the lighter fraotions in the usual manner, and 
when the temperature of the residue reaches 250* — ^270® C., 
to introduce the formaldehyde along with the steam. 
Successful results have been obtains by using about 
gallons of 40 per cent, formaldehyde to 2000 galls, of 
tar. A special apparatus is describe for mixing form- 
aldehyde with the steam to be introduced into the stills. 

— T. F. B. 

jPUch ; Hard ammm-ial and method of prejmring 

(he tame. C. N. Stevens, Kenilworth, Assignor to 
Barrett Manufacturing Co., Chicago. U.S. Pat. 
1,088,635. Feb. 24, 1914. 

Hard pitch in a granular and globular form is obtained 
by allowing the molten material, in the form of small 
particles, to fall through an ascending current of air into 
a cooling bath, and subsequent removing the product 
from the bath and drying it. — T. F. B. 

Tar oils and tars of vegetable, animal, or mineral origin, 

and sim^r products ; Process for treaiing . R. J. 

Zink. Ger. Pat. 209,261, Dec. 16, 1912. 

Tars or tar oils are treated with neutral or alkaline solu- 
tions of Bulphonatod soaps, sulphonatod oils or fats, etc., 
such as Turkey-rod oil, and the solutions or emulsions thus 
formed are heated or mixed with large q^uantities of water 
to seftarato the soluble from the insoluble fraotions of the 
tar.—T. F. B. 

Distilling or mixing petroleum, tar oUs, etc. ; Process for 

. L. Steinschneider. Gor. Pat. 270,832, Jan. 7, 

1913. 

Steam or air is introduced intermittently under pressure 
into the distilling or mixing apparatus : for this purpose 
a series of cylinders may bo provided, through which the 
steam or air is forced by moans of pistons worked by 
suitable gearing : pipes with perforated distributing 
nozzles servo to lead the steam or air from the cylinders 
to suitable points in the apparatus. — ^T. F. B. 

m-Cresol from p-cresol; Process for separating . 

H. Terrisse. Fr. Pat. 463,221, Sept. 26, 1913. 

The mixture of m- and p-oresol is treated with the amount 
of 70 per cent, sulphuric acid theoretically necessary to 
snlphonate the m-oresol : this process is carried out in 
a partial vacuum, e,g., under a pressure of about 30 mm., 
and preferably at a temperature of 36* to 40° C. The 
m-cresolsulphonio acid is converted into its sodium salt 
by adding so^um carbonate or normal sodium sulphate 
and the p-oresol is separated from it by distillation with 
eteam : the residue of sodium m-cresolsulphonate is con- 
verted into the free add by treatment with sulphuric 
acid, and the m-oresol is separated by means of superheated 
flteam.— T. F, B. 

Hon^txplotive prepoaraHona [nitro-eompoundt] ; Proeett for 

mokSnq . Farbwerke vorm. Meister, Lucius, und 

Bruning. Fr. Pat. 463,288, Oct. 4, 1913. Under Int. 
Conv., Oct 19 and Nov. 6, 1912, and Sept. 10, 1913. 

Kxplosivb iiitFO-oompounds, such as di- and polynitro- 
phenols and their outs, can be rendered ent&eiy non- 
•exj^oeive 1^ adding to them either waste solphite-cwulose 
lyes, wBb or without addition of caustic soda or sodium 
oarbonate, or certain inotgamo salts, such as common salt, 
wine ohlodde, phosphstes, etc., or a phenol or salt of a 
phenol For example, the nitro-oompound may be mixed 
^th its own or a greater weight of sulphite lyes and the 
paste evaporated to dmess at a mediate temperature ; 
fihe jj^net is dry ana non-explosive. The additfon of 
the phenols or of the inoigaiiio salts Is e^Moially suitable 
wlMmilm idtro-oofl 9 pov]|ds am to be used 
urood.— •T* F« B. 


N^rotidphaxontt ; Proom for preparing . Fhrb* 

werke vorm. Mekter, Lucius, und BrUning. Qer. l^t. 
269,747, Nov. 12, 1912. 

NiTROBTTLnuioinu are obtained by treating sulphaiones 
in concentrated suljdiuric acid swution with nitrating 
agents at low temperatures. The products can be reduced 
to amino-oompouitids, and can be combined with diaio- 
oompounds in alkaline solution.— T. F. B. 

Su^hazonesulphonic acids; Proeexs for weparing . 

Farbwerke vorm. Meistor, Lucius, und Brttning. Ger. 
Pat. 269.748, Nov. 16, 1912. 

SuLPHAzoNES can be sulphonated by treating them with 
sulphuric acid containing anhydride at m<merate tem- 
peratures. The products are capable of combining with 
aiazo compounds to fom azo dyestuffs. — ^T. F. B. 

Condensation products of the anthraquinone series ; Proust 

for preparing nitrogenous . Farbwerke vorm. 

Meister, Lucius, und Brtining. Ger. Pat. 269,749, 
Jan. 26, 191.3. Addition to Ger. Fat. 265,726 (see this 
J.. 1913, 1060). 

1-Amino-4-chlobo ANTHRAQUINONE is oondensed with 
6-naphthol in presence of zinc chloride, at a temperature 
below 200° C., preferably at 180° — 190° C. The product 
is insoluble in alcohol, acetone, and aromatic hydro- 
carbons, but is easily soluble in pyridine. The chlorine 
atom is highly reactive. —T. F. B. 

Anthraquinone deriwtives containing nitrogen ; Process fu 

preparing . Farbenfabr. vorm. F. Bayer und Co. 

Ger. Pat. 269,842, Jan. 21, 1913. 

A DiAZONiUM salt of o-aminomethylanthraquinone or a 
derivative thereof is heated in feebly acid solution or is 
treated with a substance which will unite with mineral 
acid, or an o-aminomethylanthraquinone is treated with 
nitrous acid in absence of other mineral acid. The pro- 
ducts are formed by the elimination of the elements of 
water or of a hydrohalogen acid from o-diazomethyl- 
anthraquinone or of a salt thereof, and are therefore 
indazole derivatives.— T. F. B. 


IV.-CQLOURDIG HATTERS AND DYES. 

Iron salts of phenols. VI. Salts of alizarin ferri-acid. 
R. F. Weinland and K. Binder. Ber., 1914, 47, 977 — 
985. (See also this J., 1913, 1029.) 

Alizarin forms a ferri-acid of formula : 

[Fe(C,H.(CO),C,H,0,),]H, , . 

which gives well crystallised sodium, potassium and 
ammonium salts in the form of dark reddish-black crystal- 
line powders. Those are soluble in alcohol and water; 
no precipitation occurs on adding alkali to the aqueous 
solutions, but dilute acids destroy the colour and give a 
precipitate of alizarin. The calcium salt is not ciystaUiiie 
and 18 only sparingly soluble in water. A crystalline 
brownish-red acid potassium alizarate, 

C,H,{CO),C,H,(OK)OH-fC,H4(CO),C,H^OH)„ 

is described and also a similar tri-potassium-dializarate. 

— G. H. F. 


OaUoiavin and purpurogaUin. J. Hendg, 
47, 963 — 966. 


Ber., 1914, 


By the oxidation of galloflavin, or of i ,, 

J., 1914, 131) with dilute nitric acid, the author c 
a crystalline snbstance of m. pt. 101*— 198* C., proved to 
be oxalic acid. It was similar in propertiea, m. nt., and 
m. nt. of its dimethyl derivative, to the oompomid obtained 
by and Nle^tojn {Bw., 1913, % 3868]^ by oxi- 


in with ^uto and 

by them as d%ydroxyheiiiimsUitio arid. Moreover, the 
product obtain ftom purporogslHn 1^ wbrkiag aooortl- 
& to Dean and Nlereiiiteto^i method, also proved to be 
o^OkUc arid,— 0. H, F, 
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AUeaii fusiont. [Formatum of inioxyl from phenylglffcin Dyedufft ; A relation between conHUution and dej^ of 

and of aeetie acid and ethane from acetylene.] H. colowr of . E. R. Watson. Ghem. Soo. Trans., 

Feoohter. Chem.-Zeit., 1914, 88, 273—274. 1914, 105, 759—767. 

Theory of indoxyl ring formation in the fueion of phenyl- The possession of a deep shade (».e. blue, etc.) by a dyestuff 
glyein unth alhadi. the action of metallio s^um on is not merely a Question of moleoular complexity : dyestuflfa 
anhydrous sodium acetate in presence of fused alkali at which vary in snade from one end of the spectrum to the- 
200^ — 220° C., 1 mol. is evolved and 2 mols. Na eon- other may have similar general configurations and molecu- 
Bumed per 2 mols. CH,COfNa, and the whole of the acetic lar weights, e.g,, hexahydroxybenzophenone and Anthra* 

acid of the sodium acetate can bo recovered from the cene Blue WR, diaminoazobenzene and mdamine, 

reaction product. This indicates that reaction takes place quercetin and gallaoetoin, etc. The theory is put forward 

only at the CO-group, with formation of alkali ortho- that if a dyestuff be quinonoid in all its possible tautomerio 

acetate. CH«C(ONa),, which is decomposed by water into forms it will show a deep colour, however simple the 

alkali and alkali acetate. Alkali orthosulphato, S(ONa)e, molecule may be. If, on the other hand, there is & 

is formed in an analogous manner from anhydrous sodium possibility of the molecule existing in a non-quinonoid 

sulphate at 260° C. ; and the improved ^eld of alkali- form it will not attain a deep colour, altboueh the molecule 

indoxyi from the alkali compound of phenylglycin and may be complex. Thus, the triphenylmetnane dvestuffs, 

fused alkali produced by addition of sodium, is attributed the pyroninos, benzoins, fiuorones, indophenols, indamines, 

to an analogous formation of the ortho-salt of phenyl- oxazines, thiazinos and azines all satisfy the test for a deep 

glycin-alkali : — colour. On the other hand the benzophenone and 

+NaOH fjll^ +Na -NaOH -NaOH 

('.h/ Vh. -C.h/ \CH, "C.h/ 

C'O.OH HO.(;(ONa), ('(ONa), 'C(ONa), C^Na> 


Behaviour of acelykne in the alkali ftLsion. Aeetylepe is 
completely absorbed by fused alkali (caustic potash plus 
caustic soda) at 220° 0., hydrogen being evolved, and the 
reaction product when treated with water yields alkali 
acetate. Alkali ortho-acetate is probably formed as inter- 
mediate product : 

CH:CH+2NaOH=: 

-1-NaOH 

CH8.CH(0Na), C(ONa), ► CH,.CO.ONa. 

— 2H 

Up to 60 per cent, of the theoretical quantity of acetic acid 
is produced. If metallic sodium be added to the fused 
alkali, acetylene is still absorbed but no hydrogen is 
evolved, and the residue, which is free from acetate, when 
treated with water evolves a volume of ethane equal to 
that of the acetylene absorbed. — A. 8. 


Bieazophenolphthalein and the coloured ealte of phenol- 

phtJwlein ,• Constitution of . B. Oddo. Ber., 1914, 

47, 967—972. 

Evioekce in support of the lactone formula, 

(HO.C.H,), : 

for phenolphthalein is given by the formation of bisazo 
derivatives of the type ; * 

(R.N,.C,H,.OH), : 6.C,H4.C0.6. 

The latter give di-acetyl compounds, and on reduction 
diaminophonolphthalein, identical with the diamine 
formed by reducing dinitrophenolphthaloin : 

3 4 , } 

(NO,.G,H,.OH), ; C.C,H4.CO.O. 

— G. H. P. 

• 

l,2‘NaphthoguinoneA-8ulphonic acid; Condensations with 
% F. Sachs and L. Oholm. Ber., 1914, 47, 955 — 

OxtinoOKAPHTHEKE and fluorene behave as negative *' 
compounds (Sachs, this J., 1905, 1327), giving 
ntlmired oondeosation products with 1.2'nMihthoqumoQe* 
iHKilphonio acid. This product from oxyQkionaphthcne 
crystallises fro|| alcohol, xylene or idtaVMiliene, in fine 
brown*yiolet needles, having a metallio hutre a^ sub- 
liming at 170° G. It is a mordant dyestuff, and also dyes 
as a vat ookmr because of its indigoid straeture, giving 
upon air oxidation a beautiful blue shade, very sensitive 
to aoids.-*d.lLF. 


xanthone derivatives, the flavones and flavonols, ellagio 
acid and the azo-dyestuffs can all be represented by non- 
uinonoid formulro and many members of these groups, 
espite considerable molecular complexity, have no 
great depth of colour. To ensure a deep colour it is not 
sufficient that a substance should have a permanently 
quinonoid structure, but it must be capable of tautomerisa- 
tion from one quinonoid arrangement to another, the 
change taking place in one and the same benzene ring. 
Dyes which nave possible non-ejuinonoid forms are not 
included, many of these (e.g. indigo) having deep colours. 
Irn^gularities are introduced into the author’s scheme by 
certain factors well known to have a deepening effect on 
the shape of dyestuffs, e.g., increasing the number of 
auxochromes, the replacement of hydroxyl- by substituted 
amino-groups, and so on. The theoipr explains tho 
contrast in shade between auramine, which can be repre- 
sented in a non-quinonoid form, and the triphenylmothauo 
dyestuffs, which are quinonoid in all their possible tauto- 
meric forms.— J. B. 

Secondary colours ; Contribution to the question of , 

E. Havas. Ber., 1914, 47, 994—995. 
SPEOTBOSCoriOAL examination of 1-aminophenyIphenazo- 
nium ohlorido, and of 1-aminophonylnaphthophenazo- 
nium chloride, support the view of Kehrmann and Cordono 
(this J., 1913, 973) that the greenish yellow colour of tbeso 
compounds is to be regarded as secondary yellow. — Q. H. F. 

Patents. 

Azo dyestuffs ; Mani^acture of yellow . P. A. Newton, 

London. From Farbenfabr. vorm. F, Bayer und Go., 
Elborfeld, Germany. Eng. Pat. 8415, April 9, 1913. 
The diazo compounds of toluidines or their sulf^onio 
acids are combined with l-oUorophcnyl-3-methyl-5- 
pyrazolonesulphonic acids, or the diazo compound aro 
oombinod with aoetoacetio ester and the resulting com- 
pounds aro condensed with ohlorophenylhydrazineeal- 
phonio acids. The products dye wool from aoid bathst 
level greenish-yellow shades, fast to light.— T. F. B. 

Monoaeo dyestuffs ; Process for producing . Forben^ 

fabr. vorm. F. Bayer und Go. First Addition, dated 
Oct. 2, 1913, to Fr. Pat. 457,840Mpril 21, 1913. Under 
Int. Gonv., Oct. 15, 1912. i 

Dyistutts analogous to those described in the prinoipaL 
patent (see this J., 1913, 10041 are obtained by oombinmg. 
with naphthcdBulpbonio acids, aminonapbtholsulphonio 
acids, etc., the diaco oompounds of the aminobenzimin* 
asole or p-aminophenylasimiiio derlvativei of amlno^ 
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iftliorlio aoSd. The beiudininuole deriTfttivM may be 
obtained by oondensing aminoeaUoylio aoid with dinitro- 
ohlorobenaene, redaoing» and treating the resulting 2.4> 
diandnophenylaminosalioylio acids with aoidylating and 
saponifying' agents. The aminophenylasimino compounds 
may be ohtamed by reducing 2.4-dmitrophenyl*p-amino« 
BulphoBalicylio aoid to the nitro-amino compound, treating 
with nitrons aoid, and reducing the product. The resulting 
dyestuffs furnish fast shades vai™g from yellowish-rod 
to bluish-red and red-violet.--T. F. B. 

Vat dyestuffs of the anthraguinone series containing sulphur i 

Process for producing Parbenfabr. vorm. P. 

Bayer und Co. Pr. Pat. 463,698, Oct. 16, 1913. Under 
Int. Conv., Oct. 26, 1912. 

SuBSTANCBS whioh dye cotton yellow to red shades from 
the vat, are obtained'by the action of a nolythiophonol on 
at least two mols. of a neptivoly-suDstituted anthra- 
quinone derivative, or by the action of a derivative of 
benzene containing two or more halogen atoms on at 
least two mols. of an anthraquinonyl-meroaptan. The 
dyestuff from a-chloroanthraquinone and benzene- 1.3- 
dimorcaptan gives yellow shades from the vat, whilst 
that from l-benzoylamino-4-chloroanthraquinone and 
benzene- 1.3-dimeroaptan dyes scarlet shades. — ^T. P. B. 

Vat dyestuffs of the anthraguinone series ; Process for 

preparing . Parbenfabr. vorm. P. Bayer und Co. 

Ger. Pat. 270,679, Aug. 13, 1912. 
Aminoanthraquinones or their derivatives are treated 
with oxalic esters in presence of alkaline condensing 
agents. The products dissolve with diffioulty, and may 
be used as vat dyestuffs. — T. P. B. 

Pyridone. dyestuffs ; Process for preparing . Parben- 

fabr. vorm. F. Bayer und Co. Ger. Pat. 269,894, 
Jan. 4, 1913. 


[onfAr^ae] ttnd process for their farmathn* 

M. Ilju^, and B. Wedekind und Co., Ueidingen on 
«hine, Germany. Bng. Pat. 19,436, Aug. 27, 1913. 

**^P**"*’» ^Woh prodttoe olive and 
brown shades from the hydrosulphite vat, are obtoined 
by heatmg with thiosulphates in absence of any solvent 
or liquid diluent, anthromiinonesulphonio acids or their 
^ts. alizarinsulphomo acids or their salts, sulphonio acids 
Of authrafia^o acid or of wo-antbraflavio aoid or their 
sails, or their halogen derivatives, or 2-hydroxyanthra- 
qmnone or its l-ohloro- or dlbromo-derivatives. All the 
wje insoluble in sodium sulphide soltations. The 
f 2.hydroxyanthra. 

gmnone, l-ohloro-2-hydroxyanthraquinone, or dibromo- 
^-nymoxyanthraquinone may be dissolved in conoen- 

twlr by adding water, and 

troa^ with an alkaline solution of chlorine ; this treat- 
ment converts the brown dyestuffs into orange-red dye- 
stuffs of very pure shade.— -T. P. B. ^ ^ 

P<^mo eolmrinf ; Proem for the maoujaetort rf 

wome-brown to 6live~brmn direct dyeing . Chem. 

raonk vorm. Sandoz, Basle. Enir. Pat 23 110 
Oct. 13. 1913. Under Int. ConT., fXi 2. m3. ’ ' 

A TOTRAZOTiSRD p-diamine of the diphenyl series is oom- 
bin^ with one mol. of a phenol-o-earboxylie aoid and 
with one mol. of 1.8.aminonaphthol-3.6.disulphonio aoid, 
and the ammo ^oup is diazotised and combined with 
r^orcinol; if this trisazo dyestuff is combined with a 
mtro-diazo compound of the benzene series in feebly 
alkaline solutions or in solutions made feebly aoid with 
a fatty aoid, polyazo dyestuffs are obtained, whioh are 
readily soluble in water and dye unmoirianted cotton from 
neutral or feebly alkaline baths, bronze-brown to olive- 
Dro\m shades fast to washing. Subsequent treatment of 
the dyeings with chromium fluoride or with biohromate 
and acetic acid increases their fastness to washing without 
appreciably altering the shade.— T. P. B. 


a-PYRTPONB8 are condensed with secondary or tertiary 
aromatic amines in prosenoo of dehydrating condensing 
agents. The resulting dyestuffs can be applied to wool 
and to tannin-mordanted cotton. Orange-red shades are 
obtained with the products from the simplest pyridones 
and from the quinolones, whilst blue dyeings are pro- 
duced with those from the anthrapyridones. — T. F. B. 

Polyazo dyest^s ; Manufacture of . Rt B. Ransford, 

London, from L. Cassella und Co., G. m. b. H., Frank- 
fort, Germany. Eng. Pat. 8984, April 16, 1913. 

A p-NiTBOAMiKX is diazotisod and combined with a 
napntholsulphonic aoid, the monoazo dyestuff is reduced, 
diazotised, and oombined with 1.6- or 1.7-napbthylamine- 
sulphonio aoid, and the product is diazotisM and oom- 
bined with resorcinol ; the same result is obtained by 
saponifying the monoazo dyestuff from an aoetyl-p- 
diamine and a naphtholsulphonio aoid and then prooe^ing 
as above. Identical dyestuffs are obtained by combining 
diazotised 4*nitro-l*naphthylamine-6- or -7-8ulphonio 
aoid or 4-aoidylamino-l-naphthylamine-6- or -7-Balphonio 
aoid with an amine having a free p-position, diazotising, 
combining with a naphtholsulphonic acid, reducing or 
saponifying, agmn diazotising, and finally combining with 
resorcinol. Another method for preparing the dyestuffs 
is to diazotise a monoazo dyestuff of the type, NH|X.X|- 
Clove's aoid, combine with a naphtholsiuphonio acid, 
diazotise, and finally combine with resorcinol. The 
products dye cotton mie s^nish to reddish blue shades, 
fast to washing and to light : the fastness to washing may 
be improved by after-treatment with formaldehyde. 


Basie dyestuffs ; Process for prepariiw . L. Cassella 

und Co. Ger. Pat. 269,802, Jan. 8, 1913. 
AmvOAOBmnmTX dyestuffs are treated with aqueous 
folutioos oC metiJlio cyanides, and the produem are 
oxidised. intenndiate compounds possess no 
tiuetorlal psopertles, but oxidation converts Htsm into 
bsaio dyestufli whkli dye red to violet clia^-«-T. W. B. 


8af ranine dyestuffs; Derivatives of . Aot.-Ges. f. 

Aailinfabr. Pr. Pat. 463,367, Oot. 7, 1913. Under 
int. Conv., July 16, 1913. 

N Ew derivatives of dyestuffs of the Safranine series, which 
aro insoluble or very sparingly soluble in water, can be 
obtained by treating the dyestuffs or their salts with 
tannm. The products are especially suitable for use In 
making colour lakes. Example: 1000 parts of Tolu- 
safranine hydrochloride are dissolved in hot water and 
sodium (wetate end then an aqueous solution 
of 2000 parts of tannin are added. The tannin derivative 
separate and is filtered, washed with cold water, and 
dried.— T. P. B. 


proaucu! iaytsmjjs\ from carbaxoles and 
phthalK anhydr%de. Badisohe Anilin und Soda Fabrik 
Ft. Pat. 463,608, Oct. 10, 1913. Under Int, Conv. 
Nov. 1, 1912. 

Garbazole or one of its derivatives is condensed with 
phthalic anhydride in presence of concentrated or slightly 
diluted su phurio aefd. The products whioh do not 
contain sulphonio groups aro vat dyestuffs, whilst the 
sulphonated products are direct wool dyestuffs. They are 
formed by the condensation of one or two mols. of phthalic 
anhydride with each carbazole uuoleus, and are probably 
anthraquinone derivatives. The products may with 
advantage be treated with a hypooljorito. The sdphou- 
a^ product from carbazole and phthaUo anhydride, 
when so treated, dyes wool golden yellow shades W to 
washing. The phthaUc anhydride may be replaced by its 
substitution products, such as the ohloro derfyatives. The 
new products are different from those formed when con- 
densation is effected in presence of aluminium oUoride 
and the pri^ucts treated subtequen^ with soli^urio 


acid.-T. P. B. 

Aei^nes and thmanikmes of the hesmsOmms miss, 
Process Badtohe Aaflin nnd Soi 
Pabnk. Ger. Pat. 269,860, Bept 21, 1812. 

Tsi prodoets obtained by oondensing aromatio amino 
or meroapto-eompovnds with * * 


'j>2 
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ozylio Midi, in which the halogen and carboxyl gronpe 
are adjacent, are treated with condensing annie in each 
a manner that the acridone or thioxanthone img is formed. 
The products dye indigo*blu6 to green shades from the 
vat.— T, F. B. 


Indigoid dyeduffH ; Process for preparing . Kalle und 

Co.. A..G. IV. Pat. 463.772, Oct. 4, 1913. Under Int. 

Conv., Nov. 14 and 19. 1912, and Feb. 16. 1913. 

Sbz Ger. Pat. 269,123 of 1912 ; this J.. 1914. 247. The 
pheno'hvdroxynaphthooarbazoles derived from a- or 
^•naphtoylamine may also bo condensed with homologocs 
or substitution products (in the position 2) of 2.3-diketo- 
dihydro-(l) thionaphtheno and the products treated with 
halogens. The condensation product from 2.1<pheno-5- 
hydroxynanhthooarbazole and 2-dibromO'3-keto^vdro- 
(l) thionapnthene after bromination dyes cotton violet- 
blue shades from the vat. Again, products which dye 
deep blue or green to black shades from the vat, are 
obtained by condensing a-isatin derivatives with deriva- 
tives of naphthols such as arylamino, aryltriazole. aryl- 
triazine, aryliminazole, or arylthiazole derivatives : the 
tinctorial properties of these products are improved by 
halogenation. Further, vat dyestuffs which ftirnish deep 
blue to black shades are obtained by condensing a-deri- 
vatives of isatin with the acidyl derivatives or the ureas 
of heteronuclear aminonaphthols or their homologues or 
substitution products ; for example, the product obtained 
by condensing 2-benzoylamino-6-naphthol with isatin-a- 
anilide in presence of acetic anhydride, dyes textile 6brai 
fast black shades from the vat.— T. F. B. 


MoruHtzo dyestuffs for vml ; Process for preparing . 

Farbwerke vorm. Meistor, Lucius, und Briining. Gcr. 
Pat. 269,799, Oct. 13, 1912. 

The diazo compound of an aminodiarylsulphone. amino- 
diarylsulphoxide, or aminodiarylsnlphide is combined with 
an alkylbenzylanilinesulphonic acid. The products dye 
wool level yellow to orange-rod shades, which are faster 
to washing and fulling than other known dyestuffs derived 
from alkyibenzylanilinesulphonio acids. — T. F. B. 


Monoaio dyestuffs for wool; Process for mepanng . 

Farbwerke vorm. Meister, Lucius, und Briining. Ger. 

Pat. 270,942. Dec. 7, 1912. Addition to Ger. Pat. 

269,799. 

The acids obtained by sulphonating dibenzylaniline and 
benzyl-o-toluidine are used in place of the alkylbenzyl- 
anilinesulphonic acid mentionea in the principal patent 
(see preceding abstract). The products dye worn fast 
yellow to orange shades. When sulphuric acid mono- 
nydrate at 100^ C. is used for the sulphonation of the 
above amines, the products are dibonzylanilinedisulj^onio 
acid and benzyl-o-toluidinomonosulphonic acid. — ^T. F. B. 


Vat dyestuffs of the anthraquinone series; Process for 

preparing . A. Schaarschmidt. Ger. Pat. 269,800, 

Oot. 6, 1912. 

The o-cyanimines or o-oyanothioethers, obtained by con- 
densation of o-halogen-nitriles of anthraquinone or its 
derivatives with amino- or thio-anthraquinones. are 
treated with oondensii^ agents. The products, which are 
vat dyestuffs, consist of dianthraquinonylacridones and 
dianthraquinonylthioxanthones, respectively.- T. F. B. 


2>TAionapftfAsM*2-»tido2e-tndt^ or ils derivaUves; Pre* 

paration of Atm^ormorion produds of . Qes. f. 

Chemisdie ,Ia|«trie in Basel. Ger. Pat. 270,334, 

ApiB 6, maPT 

2 »TEBW aif aT KBi iB- 2 -nfP 0 LB-rimi 0 Q or one its deriv- 
atives is treated with bensogd chloride or an analogous 
aabitattoe, preferably in presbnee of a diluent or a oon- 
densiiig agent. Red or violet prodnets are obtained, 
whiflh have the properties of vat dyeetofii.— T!. F. Bi 


Ato dyeduffs ; Prooess for preparing . Anilinfarben. 

und Ex&akt-Fahrik vonn. J. R. Geigy. Gw. Pat. 
270,831, Deo. 14, 1912. Addition to Ger. Pat 261,047 
(see Fr. Pat 450,866 of 1913 ; thb J., 1918, 693). 

Azo dyestufib derived from diazophenols or their deriv- 
atives are treated in alkaline solution or suspension with 
an aiylsulphoohloride. The products are suitable for use 
in dyeing sUk and wool and m preparing lakes.— T. F. B. 

Colouring agents and processes for their production. R. 
Vidal, Asni^res, Franco. Eng. Pat. 17,982, Aug. 7, 
1913. 

See Ft. Pat 468,646 of 1912 ; this J., 1913, 1061.— T. F. B* 

Vat dyestuffs ; Manufacture of . 0. Imray, London. 

From Farbwerke vorm. Meister, Lucius, und Briining, 
Hochst on Maine, Germany. Eng. Pat. 22,628, Oct. 6, 

1913. Addition to Eng. Pat. 19,699, Aug. 27, 1912. 

See Addition of Sept. 24, 1913, to Fr. Pat. 447,692 of 
1912 ; this J., 1914, 247.— T. F. B. 

Anthracene dyes and process of making same. 0. Bally, 
Mannheim, Assignor to Badisohe Anilin und Soda 
Fabrik, LudwigHnafen on Rhine, Germany. U.S. Pat. 
1,086,123, Feb. 3, 1914. 

See Fr. Pat. 408.787 of 1909 ; this J., 1910, 621.— T. F. B. 

Anthraquinone, vat dyes. M. H. Isler, Mannheim, Assignor 
to Badische Anilin und Soda Fabrik, Ludwigshafen on 
Rhine, Germany. U.S. Pat. 1,090,621, March 17, 

1914. 

See Eng. Pat. 21,616 of 1912 ; this J., 1913. 694.— T. F. B. 

Vat [anthracene^ dye ; Brown . A. Liittringhaus, 

Mannheim, 0. Ix>hse, and A. Sapper, Assignors to 
Badische Anilin und Soda Fabrik, Ludwigshafen on 
Rhine, Germany. U.S. Pat. 1,090,636, March 17, 
1914. 

See Eng. Pat 28,361 of 1912 ; this J., 1913, 1004.— T. F. B. 

Cotton [azo] dyes. A. Blank, C. Heidenreioh, and J. 
Jansen, Leverkusen, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. U.S. Pat. 
1,090,379, March 17, 1914. 

See Eng. Pat 8767 of 1913 ; this J., 1913, 905.— T. F. B. 

Disazo dyestuff. A. L. Laska and A. Zitsoher, Offenbach, 
Assignors to Chem. Fabr. Griesheim-Elektron, Frank- 
fort on Maine, Germany. U.S. Pat. 1 ,091, 148, March 24, 
1914. 

See Fr. Pat 461,644 of 1913 ; this J. 1914, 196.— T. F. B. 


V.-FDRBS; TEXTILES; CELLCL08B; 
PAPER. 

Artificial silk manufaeiuring results, Chem. Trade J., 
April 4, 1914. [T.R.] 

The viscose process for the manufacture of artificial silk 
is making rapid progress among Continental manufac- 
turers, aim the financial results of two important concerns 
that have disoarded other processes in favour of the 
viscose process is sufficient to show that the change has 
not been made at the emnse of the profits. The Fabrique 
de Soie Artificielle de Tubize, whion has hitiierto manu- 
factured by the wnootton process, is increasing its oa^tal 
by two million francs in order to acquire a ooi^trottlhig 
interest in a new oommy which will work the viscose 
system in Belgium, The last report shows a net profit 
of 1,088,902 francs, and dividends of 25 per cent, on the 
preferenoe sharea and 20 per cent, on the ordiDacy shwes 
are bsiim paid. The report iistied by the Vsreii^ 
(Manaitoi-Fabcikeii* Elbeif^d, ptdbaUy the leneet no- 
damn of ud&MsOk in the slim a net pe^of 
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^,14AJSI0% Buvkit Agilntt 3,726,825 marka in the previoni 
yaMv Mid * dividand of 34 per cent, ia propoaed. Up to 
ftbout two yean ago thia company wi»ked ^y the oupro* 
ammoniom prooeaa, but it haa Mnoe adopted Uie viaeoae 
one, with gm lesulta. 

PATBKT8. 

Jfedieoted fbrtMi tubitanca, P. H. Head, Hori^, 
Sttirey. Eng. Pat. 7050, April 1, 1913. 

Wool or other animal fibre ia aooured, carded into the 
atate of a flat bimd reaembling wadding, and impr^nated 
with oapeioum or capeioin, or other drugs of a stimulating 
nature such ae iodine, iodoform, eucalyptus or terebene. 

-J.B. 

Pkutic composition, its manufactwre and industrial apfiiea- 

tion; A new . Y. CharueL Pr. Pat. 463,156, 

Oct. 2, 1913. 

Ths composition oontains 4 — ^26 per cent, of cellulose 
acetate, 60 — ^95 of acetone and 1*5-^ per cent, of refined 
paper pulp, which may be either moist or dry. It ia 
suitable for packing joints, insulating cables or the manu* 
facture of plates, discs, etc. Neutral bodies, such as 
resin, shellac, asbestos, etc., may be incorporated for 
special purposes.— d. F. B. 


Sulphite pulp from reeinous woods ifantt/octars of--^ 
0. Carr, Asheville, N.C. U.S. Pat. 1,089,691, March 10. 
1914. 

Bbfosb digesting with sulphite the chips are extracted 
with turpentine and ^th an alkaline solvent to remove 
resinous substances.—^. B. 

Paper pulp ; AppanUus for straining . W. W 

Beaumont. Fr. Pat. 463,392, Oct. 8, 1913. Under 
Ink Oonv., Oct. 10, 1912. 

In a drum strainer, the drum is oscillated silently at a 
high speed in a circular or elliptical path by means of 
vibro-motors operating through arms on which the drum 
is suspended. Silence is obtained by means of springs 
which take up the reciprocating motion of the artiowtM 
joints. Means are provided for rotating the drum simul- 
taneously about its axis, also for r^ulating the amiditude 
and varying the path of the oscillatory motion of tha 
argi8.---J. F. B. 

Paraffined paper, pasteboard, etc, ; Process for preparing 

. A. Luta. Ger. Pat. 269,963, March 29, 1912. 

Am aqueous emulsion of paraffin is applied to the paper 
on the machine during the manufacturing or finismnff 
process. In particular, it may be added to the water used 
tor moistening the web. — ^X. F. B. 


Artificial silk ; Process for increasing the fiegnbilUy and 

strength of articles composed of . J. A. E. IViedel. 

Fr. Pat. 463,160, Oct. 2, 1913. Under Int. Gonv., 
July 31, 1913. 

Artiolxs of artificial silk, e.g., stockings, are rendered 
supple by stretching them upon a block, immersing in 
water, or steam, not too hot, and then rapidly drying. 

Textile articles from solutions of ceUvlose or plastic masses ; 

Process and apparatus for producing B. Borxy- 

kowski. Fr. Fat. 463,400, Oct. 8, 1913. Under Int. 
Conv., Oct. 9, 1912, 

A THIN layer of a solution of cellulose or other plastic 
composition is discharged from the orifice of a spreading 
machine upon a smooth surface and is then impressed by 
an engraved roller, situated in front of the spre^ng 
maohino, with designs representing a woven mbrio or 
other tissue. A mass composed of cellulose beaten up 
with caustic soda with the addition of starch and gluten 
may also be employed; decorative substances and 
metallio powders may be incorporated with the mass. The 
depressions on the engraved roll may contain coagulatiim 
liquids or other substances. The tissue is neutralised, 
fixed and purified in subsequent baths.— J. F. B. 


Sthers of ceUulose, its conversion products and derivatives ; 

Process for the nuinufacture of . L. Lilienfeld, 

Vienna. Eng. Pat. 6036, March 11, 1913. Under Int 
Conv., March 16, 1912. 

Ssx Ft. Pat. 447,974 of 1912 ; this J., 1913, 420.— T, F. B. 


Plastic and elastic eompositiofu, artificial filaments, films, 
coatings, and the like products [from ^uhse ethers]; 
Manufacture of-----. L. Lilienfeld, Vienna. Eng. Pat 
6387, March 14, 1913. Under lut C!onv., Maroh 16» 
1912. 

Sen Fr. Pat. 459,972 of 1913 ; this J. 1913, 1153.— T. F. B. 


Films ; Apparatus for the production of . B. Bomy- 

kowski, Berlin. U.8. Pat. 1,090,649, March 17, 1914. 

See Ft. Pat. 454,692 of 1913 ; this J., 1913, 865.— T. F. B, 


Paper] pulp ; Preparing . C. Baohe-Wtig, Portland, 

Maine, U.8.A. Eng. Pat. 944, Jan. 13, 1914. 
iitit T7 H Put. 1.084.244 of 1914 : this J.. 1914. 196.— T.F.B. 


Extracting resinous and other products from wood, wilh 
simultaneous production of paper pulp Fr. Pat 
4^,879. See aUI. 


Viscose and similar products ; Process of rendering imper- 

meaile, articles made from . P. Li^nge. Fr. Pat 

463,613, Deo. 21, 1912. 

Abtiolss of cellulose manufactured from viscose or 
ouprammonium solution, e.g., artificial flowers, leaves, etc., 
are rendered impermeable by a thin coating of an ester oi 
oeUuloee.— J. F. B. 

CMIose productg [visooss] ; Manufacture and strengthening 
of . A.Chesnais. Fr. Pat 463,693, Dec. 23, 1912. 

In the manufacture of cellulose products from the xanthate 
suitable derivarives of j^ospnoms, partioalarly hypo- 
pboapluHous acid, are em^yed to d^ydrate the oeUuloee 
molecule. The hypophosphorous add may be added to 
the viscose itself or may be used in the coagulating or 
fixing baths or may be applied to the alrMy &ed 
products.— J. F. B. 

CeXMoid subsMMe pnd proem of manufadsiring same. 

A.S.TOiiSMlayski, 1^, P^t W,906, Oct 22, 1918. 

A aoLunoH of 8 parts by voi. oi gelatin in cold water is 
kmorporated with a nujctnre of 2 parts by voi of oasdn 
and i pM of BOdhun siUente and the whdvli 
by ahim or eqnivaleiit taiming Mt b s tM Wt i * f « 8« 


Imitation rubber with a basis of acetylcellulose, Fr Pat 
463,622. Bee XIV. 


VL— BLBACHIM6: DrSIHa; rSUIXIliG; 
• FDIISHIMG. 


aiveoBk add and id offdealim [*» dudng oMd jiriirtiii,). 
0. I^hl. F&rber-Zeit, 1914, &, 188—141. 
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uie of ammoniiun glycolUte I 0 reoommeDded instead 
ammoninm oxalate. Aluminium and tin glyoollates are 
stated to give good results in Alizarin and Alizarin Orange 
printing, and in printing with chromium acetate the 
addition of glycollic acid is said to preserve the colour 
without intenering with lake formation on steaming. The 
replacement of part of the hydrochloric acid in Aniline 
Black dyeiim by glycollic acid reduces the risk of ten- 
dering.-^ B. 

Patents. 

Bleaching textiles by Mtearine emulsione. E. Lasbordes. 
Third Addition, dated Sept. 25, 1913, to Fr. Pat^. 
399,514, Feb. 8, 1909. 

A VIOLET (preferably acid) dyestuff, capable of resisting 
the action of sulphurous acid, is added to the bleaching 
agent described in the chief patent and previous additions 
thereto, and also in Fr. Pat. 400,792 (this J., 1909, 979, 
1094, 1122 ; 1911, 1062).--J. B. 

Mercerising ; Process for purifying caustic soda solutions 

used in . E. V. Chambera and 3’ c/. Hammond, 

Huddersfield. Eng. Pat. 3003, Sept. 0, 1913. 
Mbroebisino liquor which has become too impure for 
further use is carbonated by means of flue gases which 
have been washed free from acids and dust. 3 he orgahiic 
impurities are thereby precipitated and after the separation 
of those the sodium bicarbonate solution is re-oaustioised 
by means of lime. Alternatively the carbonation may be 
carried only to the normal carbonate stage and pure | 
sodium carbonate obtained by crystallisation. — J. B. 

Silk weighting with haematoxylin ; Process of . F. 

Mtiller, Zurich, Switzerland. Eng. Pat. 20,735, Nov. 20, 
1913. Under Int. Ooiiv., April 5, 1913. 

A WATER-80LUBI.E phosphate is added directly to the 
hflBmatoxylin bath, with or without the addition of soap, 
whereby an increased weighting is obtained ; for example, 
Bcourea silk, previously wei^ted as usual with zinc 
hydroxide, phosphate or phosphate-silicate, is treated 
with 100 per cent, of hscmatoxylin and 60 per cent, or 
more of sodium phosphate, the temperature being pad- 
ually raised from 50° C. until the required weignt is 
attiuned.— J. B. 

Aniline Black; Process for dyeing . A. E. Verg4, 

Vincennes, France. Eng. Pat. 16,608, July 7, 1913. 

The process differs from the known air-oxidation method 
in the use of a greater proportion of aniline andjp-phenylene- 
diamine and a smaller proiiortion of copper salt and 
metabisulphito, and in the omission of ammonium 
chloride. After partial drying and a cold air ageing, the 
goods are ** dnished ” by impregnating in a chromate 
oath containing; about ^ per cent, of aniline and passed 
over drying cylmders, or the chromate bath itself is heated. 
The aniline may, alternatively, be applied separately 
before chroming. (Reference is direct^ to Eng. Pat. 
16,189 of 1907 ; this J., 1908, 864.)~J. B. 

Aniline Black on cotton; Process for producing by 

the cold process, K. Biltz. Ger. Pats. 270,069 ahd 
270,060, Nov. 19, 1912, and April 1, 1913. 

(I) Cotton is immersed for one hour in a bath containing 
anllke salt, sodium chlorate, ammonium chloride, copper 
sulphate, and aluminium acetate, together with an amount 
of oxalic acid corresponding to 1 to 2 per cent, of the 
weight of the goods to be dyed ; the impregnated fibre is 
freed from excess of liquid, and then immersed, without 
lining, for three hours in a bath oontaining an^ne salt, 
sodium, bichromate, and sulphuric add, together with 
oxalic acid (6 per At. of the of cotton). The 
goods are finally ^tieated with a sdlulion of xeirous- 
ammonium sulplmte, sodium htri^fomate, copper sulphate, 
and sulphuric acid. The d^emgl are very miri to fulling, 
and compare favoozah^ those produced by the 
nsnal mewods as legaA ibstnesi to light, add, and 
alkali: they do not Ueed on white goods. (8) The 


second and third baths may be combined, with the result 
that the entire process only occupies fr<rai three to femr 
hours. — ^T. F. B. 

Dyeing and otherwise treating doth wifli liquids ; Machine 
far—. A. J. and J. A. Rau. Fr. Pat. 463,603, 
Oct. 14, 1913. Under Int. Conv., Oct. 17, 1912. 

The machine is a form of jigger, in which the cloth passes 
through the bath along with an endless apron of woven 
wire revolving under tension between two rollers, one 
vertically above the other. A casing encloses the apron, 
and the dyo-liquor is caused to circulate from the outside, 
through the casing (which is constructed of filtering 
material) thence through the moving cloth and into the 
interior of the apron, whence it is leturned to the circulating 
apparatus. — J. B. 

Machine for dyeing cotton and linen with vat or sulphide 
dyestuffs. P. Kaufinann. Fr. Pat. 463,779, Oct. 18, 
1913. 

The cloth is passed from the preparing bath over a 
stretcher and into the dyebath, through wluch it passes 
along with an endless apron. The dyebath is made deep 
(2 to 3 metres) and narrow (1 to 1-20 metres) and has 
a curved bottom on which the cloth is fed in pleats by a 
pair of rollers fitted to with a scraper to prevent entangle- 
ment. — J. B. 

Discharging vat and sulphide colours with reducing agents ; 

Process for . R. B. Hansford, London. From L. 

Cassclla und Co., Frankfort-on-Maine, Germany. Eng. 
Pat. 17,031, July 24, 1913. 

In oases whore a satisfactory white cannot bo obtained 
in discharging vat and sulphide dyestuffs {e.g., Hydron 
Blue R, 3'etrabromoindigo, etc.) with reducing agents 
(€.g., Hydraldite CL combined with Leukotropo W), the 
cloth is padded with a solution of an alkali such as 
caustic so^, sodium carbonate, borax or sodium silicate, 
then dried and printed with the discharge. — J . B. 

Discharges on indigo and other reducible dyestuffs ; Process 

for producing coloured by means of vat dyestuffs. 

Gobr. Enderlin, Druckfabr. u. Meohanische Woberei 
A..G. Ger. Pat. 270,124, Aug. 26, 1913. Addition to 
Ger. Pat. 263,647. 

The discharge colours mentioned in the principal patent 
(see this J., 1913, 1007) are replaced by mixtures oon- 
taining the vat dyestuff and the discharging agent (c.^., 
Rong^ite CL), together with anthraquinone and zinc 
oxide ; the iron and tin salts are omitted. — T. F. B, 

Beserving gaUocyanine dyestuffs and their leuco compounds 

on cotton fibre; Process for . Farbwerke vorm, 

L. Dvu-and, Huguenin und Co. Ger. Pat. 269,933, 
May 3, 1913. 

The fibre is printed with a reserve paste oontaming 
chromium phosphate and the chromium salt of a hydroxy- 
carboxylic acid of the aliphatic series, before the appli- 
cation of the dyestuff. Pure white reserves are obtamed, 
even with dark shades. — T. F. B. 

Lustre resistant to water and soap; Process for giving 

cotton goo^ a silky . C. Rumpf. Fr. Pat. 4M,114, 

Oct. 26, 1913. Under Int. Conv., Oct 28 and Nov. 16, 
1912. 

The goods are moistened with an oxidising agent (e.g., a 
solution of 100 to 260 grms. of potassium Diohromate in 
icio litres of water, or a solution m 6 to 35 parts of 10 per 
cent, by voL hydrogen peroxide in 100 parts of water) and 
then hot oalenderoa with pressure. Or, the goods may be 
treated with the oxidisi^ agent and then dyed and 
finally calendered ; for example, goods are boiled tor 46 to 
60 mins, in a solution of 15 to 70 parts of hydrogen 
peroxide (10 per cent, by vol.) in 100 ^ 

whioha litUe ammonia is added, and finally washed, dried, 
moistened and oaknderod.—J. B. 
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Dffeing machine*, W. Sehlbaoh, Barmen, Germany. 
Eng. Pat. 13,947, June 16, 1913. ^^Undor Int. Conr., 
June 14, 1912. 

8ia Ft. Pat. 469,196 of 1913 ; this J.. 1913, 1106.— T. F. B. 

Dyeing veg^able fibre*. J. Turner and H. Dean, Aaaignon 
to Holliday and Sons, Ltd., Huddersfield. U.S. 
Pat. 1,090,176, Maroh 17, 1914. 

SSB Ft. Pat. 466,803 of 1913 ; this J., 1913, 940.— T. F. B. 

Dyeing and ufoehing machine. W, Higgins and J. Rhodes, 
Bradford. U.S. Pat. 1,090,397, March 17, 1914. 

Sbe Eng. Pat. 14,190 of 1911 ; this J., 1912,1638.— T. P. B. 

Fabric* ; Apparatus for drying A. T. Metcalf and 

H. V. Nunn, Assignors to Bradford Dyers’ Assoc., Ltd., 
Bradford. U.S. Pat. 1,090.934, March 24, 1914. 

Sbb Eng. Pat. 8756 of 1911 ; this J., 1912. 122.— T. F. B. 


VIL-ACIDS ; ALKALIS ; SALTS ; NON- 
MEXALUC ELEBfENTS. 

Boric acid* ; Complex . N. Dhar. Z. anorg. Chem., 

1914, 88, 196—200. 

The effect of the added glycerol or mannitol in the titration 
of boric acid is probably to form a complex anion which can 
unite with the hydrogen ion to uive an acid much stronger 
than boric acid. The salts of the new acid are not hydro- 
lysed to such an extent as the borates so that it is po^ible 
to titrate it with alkali in the presence of phenolphthaloin. 
If this view is correct the conductivity of boric acid solu- 
tion should be greatly increased by adding glycerol or 
mannitol. This is actually the case and, as would be 
expected from tho law of mass action the increase of oon- 
duotivitv is proportional to the concentration of boric 
acid and of the hydroxy compound in the solution. 

-W. H. P. 

Ammonia: Direct recovery of a* sulphate, without 

distillation. W. Strommengor. Stahl u. Eisen, 1913, 
41, 1694—1697. 

Fob removing tar from hot gases previous to the direct 
recovery of ammonia as sulphate, the author describes a 
scrubber composed of two superposed chambers containing 
washing-tar up to the level of an overflow. The gases, 
brought to the desired temperature by means of a spray 
of ammonia liquor, are admitted to a number of inverted 
troughs immersed in the tar, and having serrated lower 
edges ,* two perforated plates are also immersed in the 
tar in order to ensure intimate contact between the gases 
and the tar. The gases pass first through the lower and 
then through the upper cnamber, and in the latter there 
is a filter above the tar level, to retain any tar spray. 
The washing tar is renewed by the tar separated from the 
MS, and the surplus runs continuously from the overflows. 
The apparatus has been in use for some time in connection 
with 120 coke ovens at Ruhrort. No tar could be detected 
in the gases leaving the scrubber, and the quantity of 
ammonia m the gases leaving the saturator was only 0*76 
grm. per 100 cb. m. The sulphate of ammonia was of a 
good grey oolonr, and contained 26 per cent. NH« on 
leaving the hydroextractor.— A. T. L. 


Potaesivm tetroaside, R. de Fororand. Comptei rend., 
1914, 166, 843—846. 

PoTASsnTM tetroxide was decomposed with sulphuric acid, 
and its heat of formation calculated to be t 
K. sol.-b 04gas«BK|048oL + 133*74 oaU. ; K|0 soL+ 0. gas 
>» jC ,04 sol. + 46*94 oau. The heat of formation of sodium 
tetroxide from the monoxide would probably only be 
about 29 cals., of which 19 cals, are liberate for the 
change NajO-^NaiOi, so that trioxide and tetroxide of 
sodium must be very unstable substances. — G. F. M. 

Barium chloride sdlutioM : BUctrolyeit o/— 
mercury cathode*. P. P. Fedotiefi. Z. anorg. Chem., 
1914, 86, 326—337. 

The Kellner-Solvay method may be applied with good 
results to the propairation of pure beryta from barium 
chloride solution, a given current yield being obtained with 
smaller cathode density than with the aTkali chlorides, 
owing to the relative stability of barium amalgam. The 
amalgam is, however, rapidly decomposed by water at 
60° C. in the presence of iron, and a solution which, on 
cooling, deposits crystals of Ba(OH)4, 8H|0, is readily 
prepared. Castner’s method is less suitable. An Increased 
cathode density is favourable to a high current yield. 

— F. SODH. 


Nitrates of potassium, barium, and strontium: Solubility 

of and the stability of the double nitrate of wtassium 

and barium. A. Fiumay, I. Morgan and 1. P. Morris. 
Chem. Soo. Trans., 1914, 106, 779—782. 

The results of experiments on the solubility of barium 
nitrate in the presence of potassium nitrate at 9*1°, 21*1®, 
and 35° C. are given in a table and a curve-diagram. 
The double salt, 2KN04,Ba(N0s)|, has a wide range of 
stability which increases as the temperature rises. The 
positions of the curves show that at the temperatures 
mentioned and at higher temperatures, the double salt 
could be crystallised only from solutions containing excess 
of potassium nitrate, whilst on recrystallisation from 
water it would deposit barium nitrate first and leave a 
solution relatively rich in potassium nitrate. Using 
strontium nitrate instead of barium nitrate no double salt 
was observed at 20° or 40° C. The only solid phases ^at 
20° were KNOj and Sr(NO,)j,4H,0 and at 40° C. KNO. 
and Sr(NO,)».-W. H. P. 

Nitrates: Reaction of with formic acid and their 

determination. U. Molinari. Staz. sporim. agrar. ital., 
1913, 47, 24—32. Chem. Zentr., 1914, 1, 1221— 1222. 
Expebimekts with potassium and barium nitrates and 
formic acid of different concentrations showed that the 
method proposed by Quartaroli (this J., 1911, 926) for the 
determination of nitrates is uselen, the gases Reduced 
containing varying quantities of nitrous and nitiio oxidei 
and carbon dioxme under practically constant experi- 
mental conditions.— A. S. 

Nitrites : Investigations on . M. Oswald. Ann. Chim, 

Phys., 1914, [9], 1, 32—112. Chem. Zentr., 1914, 1, 
1161-1154. (See also this J., 1911, 359; 1913, 83.) 

The only practical method for the i^paratlon of pore 
nitrites is by fractional crystallisation of commercial 
sodium nitrite ; silver nitrite is prepared from the purified 
sodium nitrite and then serves for the preparation of otte 
nitrites by double decomposition. The solubility of 
potassium and sodium nitrites at different temperatures 
IS as follows: — 
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fh» ioIabjUty of iodiom nitrite is diminiehed hy the jvee- 
OHM of eodium eulplinte. A tolution ■atnrated at 16^ C. oon 
tains 42*3 per cent, of calcium nitrite. Bilver nitrite forms 
doable salta with some nitrites, viz., K.Ag.(NO.) 4 ,H.O, 
^•■Agi(NO,)|,HgO and BaAgg(NO«) 4 ,HgO. The tern- 
pratnres of decomposition of some mtrites are : KaNO., 
320*; KNO.. 360*; LiNO*, 186*; Ba(NO,)*, 236*; 
BrimX, 24ff ; Ca(NO,)„ 220* C. (see also this J., 1906, 
26). Nitrogen peroxide acts on alkali and alkaline*earth 
nitrites in two different ways ; — 

NaNO,+NO,«N04-NaNO. ; 
2 NaN 04 +N 0 ,«N+ 2 NaN 0 .. 

Solid alkali and alkaline-earth nitrites are not affected by 
oxygen at temperatures below their decomposition point. 
Aqu^us solutions, also, are stable, if penectly neutral, 
but in presence of acid the nitrites are slowly oxidised by 
air;— 

3HN0,«HN0,+2N0+H,0 ; 
2N0-|-20+H,0=HN0*+HN0,. 

—A. S. 

Oakium ouanamide ; Presence of nitride in . C. 

ManuellL Annali Chim. Appl., 1914, 1, 110—114. 

SiWLSS of calcium c^anamide of different origin con* 
tainjMl up to 0*66 per cent, of nitride, as determined by 
distilling with water and magnesia under diminished 
pressure at 35® — 40® C., and absorbing the liberated 
ammonia. — ^A. S. 

Manganous arsenate jeUies ; Preparation and properties 

of . E. Deiss. KoUoid-Zeits., 1914, 14, 139—146. 

Oirx part of a solution of manganous chloride (100 grms. 
MnCl|, 4 H 90 per litre) is diluted with an equal volume of 
water and from 1 to 10 parts of a solution of mono-potas- 
sium arsenate (90 grms. per litre) added rapidly : the 
whole soon sets to a stiff colourless clear jelly. The jelly 
becomes slishtly opalescent on standing, and after some 
weeks, small pink crystals appear in places and these 
nadually unite to spherolites of 1 — 2 mm. diam. The 
formation of drystals takes place more rapidly if the jelly 
is heated on a steam-bath, evaporation l^ing prevented : 
in 4 — 6 hours, it changes into a mass of light violet- pink 
leaflets of the composition, MnUAsOifH^O, very sparingly 
soluble in water. — A. S. 

Chromium hydroxide ; Ahsorntion of carbon dioxide from 

the air by . M. Z. lovitchitch. Comptes rend., 

1914, 158, 872—874. 


PuRB chromium hydroxide, 


Arsenides and 


Dieckmami sad 
291—296. ~ 


by ammonia. 


and entirely free from alkali, slowly absorbs carbon 
dioxide from the air, attaining eventuaUy a constant com- 
position represented by the formula [Cr,( 0 H) 4 ] 4 C 0 y, 8 H, 0 , 
This monooarbonate loses water but retains its carbonic 
acid when dried at 100° C.— G. F. M. 


Chromous oxide. T. Dieokmann and 0. Hanf. Z. anorg. 
Chem., 1914. 86 , 301—304. 

Ckbomous oxide (CrO) was obtained as a black powder 
by warmins chromium amalgam with dilute nitzio ^Mud. 
It was insoluble in this and m dilute sulphuiio acid, but 
dissolved in dilute hydrochloric add, with evolution of 
hydrogem At 1000* u carbon monoxide convert it 
into a mixture of carbide and chromic oxide, «id hydrogen 
reduced it to the metal Chromic oxide was not affected 
by hydrogen or carbon monoxide even at 1300*0. 

— F. SODH. 


Scandium. R. J. Meyer, A. Wassjoohnow, N. Drapier^ 
and E. Bodllnder. Z. anorg. Chem., 1914, 86, 267—29(1 

ScANDHTM oxide is best prepared from the oxide residues 
(0*3 pOT cent. SogO$) obtained in the manufacture of 
tunffltic acid from wolframite from the SnEgebizm district 
of iSaxony. For its preparation in quantity, free from 
thorium, the sodium carbonate method (this J., 1910, 1008> 
or the ammonium tartrate method (th» J., 1912, 720) ia 

d erred. A number of salts and aouble salts (oommex 
rides, sulphates, and oxalates) are described, and it is 
pointed out that scandium differs from the other rare 
earth metals in its more pronounced electronegative 
character, its salts showing a marked tendency to hydrolyse 
and to form stable complex double sahe.— F. Sodk. 

Lead peroxide ; The Lux method for the determination of 

. A. Ipiens. Z. anal. CSiem., 1914, 58, 261 — 266. 

The modification of the Lux method recommended by 
Chwala and Olle (this J., 1911, 802) gives high results 
owing to the combined influence of the lead nKrato and 
free nitric acid on the permanganate titration of the excess 
of oxalic acid. The author recommends neutralisation of 
the nitric acid with sodium hydroxide, and acidification 
with sulphuric acid previous to the titration. The electro- 
lytic deteiraiination of lead as peroxide also gives high 
results owing to adhering lead nitrate, or combined water, 
as suggested by A. Fischer ElektroancUyt. SchneU^ 
meihoden^') and R. 0. Smith (this J., 1906, 1191), and 
not to the production of higher oxides of lead as assumed 
by HoUard (this J., 1904, 207).— G. F. M. 

Hydrogen peroxide ; Synthesis of 100 per cent. by means 

of the stlenl electric discharge. P. M. Wolf. Z. Elektro- 
chem., 1914, 20, 204^-219. 

The experiments extend the data and conclusions of 
Fischer and Wolf (this J., 1911, 1250). The lower limit 
of pressure for the explosion of electrolytic gas was about 
146 mm. With electrolytic gas below this pressure not 
more than 17 per cent, of the oxygen could be converted 
into hydrogen peroxide by means of the silent discharge. 
The limits of composition for the explosion of hydrogen- 
oxygon mixtures at ordinary pressure were from 6*46 per 
cent, to 94*7 per cent, of hydrogen by volume. Working 
outside these limits with excess of hydrogen the author 
determined the most favourable conditions for the forma- 
tion of hydrogen peroxide in his apparatus, viz., low 
temperature, current exciting the coil 4*6 amp., velocity 
I of gas through zone of discharge 400 c.o. per hour, moist 
gases, oxygen percentage 3*5 per cent. At —80° C., 
%.e, with gases praoticaUy free from moisture, but with 


phosphides oj ehromimn ; Some T. 

)tiA O. Hanf. Z. anoig. Ghem., 1914, 86 , 


the other conditions as described above, a 99*9 per cent, 
yield of peroxide, which must therefore have been 
free from water was obtained. Electrolytic gas dilated 
with carbon dioxide till no longer explcwive, gave yielda 
of only about 4 per cent. Very small quantities of 
hydrogen peroxide were obtained by passing non-explosive 
mixtures of hydrogen with excess of oxygen over ^powing 
wires^ of various metals. It is concluded that in tilie 
reaction between hydrogen and oxygen, the first stsge is 
the direct formation of hydrogen peroxide, which may 
be followed more or less completely by secondary reactions 
producing water.— W. H. P. 

Acid tanks; Mastic lining for* . IBn. and Eng. 

World, March 28, 1914. [T.R,] 

TBnnPAn asphalt mastic has been found to be a satis* 
factory matmal for lining oonorete tanks which ara 
subjected to the action of sttl|fiiaiio add. Many other 
materials were tried, bat none was found suitable except 
the asphalt mastio, which showed no deterioration aftw 
a years test 


By heating finely divided chrmninm (prepared from 
obromium smalgain) with hn excess of the mefesBoid in 
•asled tabes (see this J., 1911, 1216), O.Ai, sad Cr|P, 
were obtohM, and these yielded OAs and OP leepeo- 
tMy, when heated in a oarrent of hydrogen. All are 
gipy k eolonr siri inMdnbte in minersl aoida— F. Son V. 


empMe of ammoma iti Germany. U.S. Oonsulat Kept.. 
March 30, 1914. 

AORYS oompetitioii has started in Germany between 
two gn^ of mgnnfaotiiiers of snh^te of ammonia,. 
eomprisUig the German ammonia eombiwation of Boohnin 


vaL iaam.110. 8.1 ou m-aoQWt aiitBi hoo-iiitaiiio xutusNm 


m 


on ono lide Mid the Badioohe Company on the other. The 
Boohnm Company, a combination ol gai and coke ▼orki, 
prodaoee anlphate in the usual manner vHiile the 
Badisohe Company produces it by a new method, and has 
out prices, being in a position, it is stated, to produce 
muon lai^ quantities if a market can be found. At 
present the Bochum combination is now urging buyers to 
themselves not to deal with 


n, in return for which they are to be allowed a 
10 per cent, discount at the end of the year on running 
contracts. 

The quantities of sulphate of ammonia manufactured 
in Germany were estimated to have been 500,000 metric 
tons in 1912, and 418,000 tons in 1911. Of tlds quantity 
the German ammonia combination in Bochum disposed of 
about 300,000 tons in 1912 and about 245,000 tons in 1911. 
The producing concerns in upper Silesia, Rhineland, and 
Westphalia are said to bo wiUiiig to engage in competitive 
contest, claming that the cost of manuf^turing s^ificial 
ammonia is more than the cost of producing ammonia in 
coke and gas works. 

Alkali fmioni. [Formation of acetic acid from acetylene.} 
Feuchter. See IV. 

Dete^ination of free eidphuroua acid in the presence of 
thiosulphate or of stdphuric acid. Sander. XXIII. 

Patkmts. 

Sulnhuric acid apparatus ; Structure for carrying the lead 

Ambers or pikes of . E. Hartmann (vorm. E. 

Hartmann und P. Benkor) Gea. m. b. H., Frankfort*on* 
Maine. Germany. Eng. Pat. 17,035, July 24, 1913. 
Under Int. Conv., July 30, 1912. 

Tbx chambers or plates are suspended from trestles, 
preferably of iron, by moans of tension rods which are 
adjustable as rcffards length and tension and adapted to 
engage removable carrying bars on the lead plates. 

— F. SODN. 

Hydrochloric acid pickle liquors; Apparatus for treating 

waste . G. H. Starck, Waukegan, 111. U.S. Pat. 

1,090,173, March 17, 1914. 

A HSABTH for containing a liquid, a retort for containing 
a wot solid, and fire grates are so arranged that flames 
pass from the grate immediately into contact with the 
retort and then over the hearth. The retort is open at 
both ends for the passage of air, the vapours evolved 
passing with the ^mes over the hearth. Means are 
provid^ for regulating the supply of air and the supply 
and discharge of solid material. A recovery chamber, 
fitted with water spray, receives the gaseous products. 

— -F. SODN. 

Acid liquids ; Process for the [continuous] distillation of . 

W. Hof. Fr. Pat. 403,208, Sept. 19, 1913. Under 
Int. Conv., Sept. 20, 1912. 

Thi acid flows along a slightly inclined tube of quarts* 
glass or other refract^ glaw, in the upper part of Aich it 
IS vaporised. The lower portion of the tube is cooled and 
serves m a condenser, the residues and non-vaporised 
acid being tapped off at a point between the heated and 
cooled poitknis.~>F. Sodv. 

Boron nitride; Processes of making . The British 

ThomsQU'Houston Co., Ltd., London. From Geneml 
Bleotrio Co., Schenectady, N.Y., U.S.A. Eng. Pat. 
10A68* July 17. 1918. ^ 

A xiXTiTBi of boric anhydride and sodium cyanide or of 
other boron and ojranogen compounds, is heated at a 
temperature (about 2000^0.) at which all by>prodncts 
(such as sodium carbonate) are vdatilised# until fumes 
cease to be evolved. The product is pore and stable. 

— F. Sop jr. 

Ahmikmn nitride t Process for the manstfoonre of 

0^ Scvpi^ Phris. Pat 24,781, Oot. 4M), MRS. 

A cnmEMM of uitiogen, oaafiagt a mistore ei oarbou 
apd iiUBiiina or aluaihkoui material ia is < 


tubmitted to Ute combined heat of an exothermic reaotloik 
and of an eleotiio arc. For example, the finely divided 
mixture may fall into a current of heated air (in whlcA 
the carbon is partially burnt) and then pass, with the 
nitrogen and combustion products, through an arc flame* 

— F. Soph. 

Nitrides; Process of continuous manufacture of . 

Gcbr. Giulini Ges. m. b. H. Fr. Pat. 403,;^2, S<mt. 29,. 
1913. Under Int. Conv., Deo. 6, 1912. 

A uiXTUBi of alumina (or corresponding oxide or hydroxide 
and Mrbon, together with oxides, hydroxides, or salts of 
alkali, alkaline*earth, or analogous metals (to facilitate 
ration) is heated in a current of nitrogen in an appazatua 
lined with carbon. The lining prevents fu8ion.~~F. Sopv* 

Alumina; Method of making . H. T. Kalmus and 

W. L. Saveli, Kington, Ontario. * U.S. Pat. 1,990,479,. 
March 17, 1914. 

Aluminous material is treated with sulphur dioxide in 
presence of water. The alumina dissolves as a relatively 
unstable compound or compounds with sulphur dioxide, 
and is precipitated by desulphiting the solution {e.g., by 
heating). If silica also be di^lved and precipitated with 
the alumina, the precipitate is again treated with sulphur 
dioxide and a small amount ot water so as to dissolve 
only the alumina which is then repreoipitated at before. 

— F. SODM. 

Nitrogen compounds; Apparatus for manufaclwring 

T. Fujiyama, Tokyo, Japan. U.S. Pat. 1,090,391, 
March 17, 1914. 

Matxbial to be treated is fed, preferably in a thin layer, 
on to a travelling support within a closed chamber, the 
spMo between the support and the wail of the chamber 
being heated eleotriosily. A discharge conduit, sur- 
rounded by a cooling jacket, extends from the oh^ber, 
and serves also for the introduction of nitrogen, which 
flows through the chamber over the thin layer of boated 
material. — ^F. Soon. 

(1) Nitric oxidCf by electric oxidation of atmospheric nitrogen^. 
(2) concentrated nitric acid, by treatment of the diluted 
oxides of nitrogen obtained by electric oxidation of atmo- 
spheric air, (3) concentrated nitric acid, by treatment 

o} dilute nitric acid ; Production of . C. Rossi Fr. 

Pats. 463,821, 403,825, aud 463,830, Oot. 20, 1913. 
Under Int. Conv., Oot. 22, 1912. 

(1) A MiXTUBE of oxygen and nitrogen is submitted to the 
action of arcs, formed between electrodes of silicon and 
aluminium, or other metals of which the oxides have no 
destructive catalytic action on the nitric oxide formed. 
Preferably the electrodes are composed of aUoys of 
aluminium and silicon with alkali and alkaline-eartk 
metals, such as calcium, barium, cerium, rubidium, etc., 
or with thorium, the oxides of which cataiytically promote 
the formation of nitric oxide. (2) Gases resulting from 
the combustion of atmospheric nitrogen, or those iMving 
the absorption towers employed for recovery of the 
nitric acid produced, are char^ with water in an atomised 
condition and submitted to electrostatic prooipitatkm, with 
i continuous current at high voltage, e.g., by paMSge 
between two aluminium jj^tes, one smooth am the 
other covered with cotton or asbestos fibre ; with a poten- 
tial difference of 20,000~-40,000 volts, nitric acid of any 
desired concentration up to 42*^ B. (sa gr. 1*41) can be 
obtained. (8) Oonoentration up to 42*’ B. (sp. k. lAl), 
with a yield of 98 per cent., is effected te vacuo^-^, Soinr. 

Zinc; Process for extracting from soktUons of zim 

sulphate or other zinc salt* R. D. Lanoe. Fr. Pat* 
4(^614, Boo. 21, 1912. ^ 

iMFBOVBMiirTS on Fr. Pats. 487,889 of 1911 and 451,680 
of 1912 (this J., 1912, 535 and 1918, 868). The sdution 
is treated with oailoium sulphite in p iese w e of an exnsss 
of stUphurous arid {ex*, ^ inthnaMy mixing with the 
calculated quantity ot fhnsrtone and treating etth sulphur 
dioxide), in sarii that fr^ Uine is ai nottDse hs ecNBtaet 
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with the sine salt and that all the zino remaini in solution 
M bisulphite. After filtering, the zino is preoi|ritated as 
normal sulphite, preferably with zino oxide. Pure zino 
oxide is obtained by calcining the precipitate. — F. Soon. 

Lyea oonfoimn^r potossium aulphcUe and magnesium sulphakt 
obtained in Im working up of crude potassium salts and 

the like; Treatment of . Heldburg, A.-G. fiir 

Bergbau, be^baulicho und andoro industrielle Erzeug* 
nisse. Ger. Pat, 270,620, Nov. 10, 1912. 

Thb lyes are treated with a quantity of calcium chloride^ 
or other soluble calcium salt corresponding to their content' 
of magnesium sulphate : K,S04,^S04+CaCl,+H,0M 
K,S04,CaS04,H-0+MgCL. The precipitated double salt 
isyngenito) is calcined ana can then be used directly as a 
xertiuser or mixed with high-grade potassium sulphate. 

—A. S. 


PaTXVT. 

Porcelain articles [insMorsl J. A. and B. A. Jeffery, 
Detroit, Mioh., U.6.A. Eng. Pat. 16,396, July 16, 
1013. 

** Blanks ” of green olay are allowed to stand until they 
become hard, bone-dry, and non-plastic, and are then 
shaped by grinding, and fired. Each blank is provided 
with a central bore, either before or after drying. — B. N. 


IX.-BUILD1NG MATERIALS. 

Tar treatment of roads. Revision Road Board specifica- 
tions. See III. 

Patents. 


Sulphuric anhydride ; Process for producing according 

to the contact process. Farbenfabr. vorm. F. Bayer und 
Co., Elberfeld, Germany. Eng. Pat. 15,165, July 1, 
1913. Under Int. Conv., July 13, 1912. 

Sm Fr. Pat. 460,074 of 1913 ; this J.. 1914, 22.— T. F. B. 


Acetic acid; Manufacture of . Consortium f. Elek- 

trochem. Industrie G. ra. b. H., Nuremberg, Germany. 
Eng. Pat. 17,016, July 24, 1913. Under Int. Conv., 
Aug. 27, 1912. 

See Fr. Pat. 460,971 of 1913 ; this J., 1914, 42.— T. F. B. 

Borax and boric acid ; Manufacture of . E. L. Fleming, 

Chester. U.S. Pat. 1,090,526, March 17, 1914. 

See Ft. Pat. 442,820 of 1912 ; this J., 1912, 1032.— T. F. B. 

Potassium and sodium compounds ; Method for extracting 

from silicates which contain alkalis. A. Messer- 

sohmitt, Stolbcrg, Germany. U.S. Pat. 1,091,230, 
March 24, 1914. 

See Ger, Pat. 254,544 of 1911 ; this J., 1913, 194.— T. F. B. 

Sulphites or bisulphites ; Process of manufacture of . 

Process of manufacture of solid sulphites or bisulphites 
of homogeneous chemical constitution. R. Frie^oh, 
Glosa, Germany, and F. Hirsoh, Vienna. U.S. Pats. 
1,091,325 and 1,091,429, March 24, 1914. 

See Fr. Pat. 421,610 of 1910 ; this .7., 1911, 542.— T. F. B. 


Nitrogen ; Process of fixing . J. E. Bucher, Coventry, 

R.X., Assignor to Nitrogen Products Co. U.S. Pat. 
1,091,425, March 24, 1914. 

See Ft. Pat. 455,799 of 1912 ; this J., 1913, 943.— T. F. B. 

Method of heating electric furnaces^ more particularly appli- 
cable to the manufacture of aluminium nitride. Fr. Pat. 
463,390. See XI. 


m-GLASS; CERAMICS. 

Specific heats of some ceramic bodies from observations dt 
two temperatures. W. Steger. Silikat-Zeits., 1914, 2, 
61—54. 

Tin bodies were heated to 200** C. and to 400° C. respec- 
tively, and the final temperature of the calorimeter was 
approximately 20° C. The specific heats of : a fireclay 
b^y with Marquardt-mixture as binding agent (A), hard 
porcelain (B), l^rquardt body burnt at cone 09 (C), the 
same burnt at cone 15 (D), and a magnesia body (E), were 
as follows 



A 

B 

0 

D 

E 

200 * 0 . ... 
400*0. ... 

0-209 

0-228 

0-202 

0-221 

0-212 

0-220 

0-212 

0-229 

0-246 

0-264 


— H. H, B. 


Bricks, exmeni, and the like ; Process and apparatus for 

making . The Hewitt Patent Kiln Co., Ltd., 

London, and W. W. Hewitt, Greenhithe. Eng. Pat. 
144, Jan. 2, 1913. 

Sltjrky is dried on travelling trays, forming the top of 
a furnace, and is moulded into bricks or the like whilst 
hot, the bricks are piled on trucks and heated in a tunnel, 
and the trucks are conveyed through the furnace to a 
cooling tunnel, beneath or beside the first tunnel, which is 
thereby heated. — F. SoDN. 

Stones and plastic material ; Process for glazing natural and 

artificial . P. Fenaroli, Milan, and Soc. Anon. 

“ Saces,” Genoa, Italy. Eng. Pat. 2197, Jan. 27, 191.3. 

The stone is sprayed with a glazing composition of sodium 
silicate and pulverised marble or the like, the glazed 
surface “ varnished ” with a solution containing sodium 
silicate, then heated to about 150° C., and submitted to 
successive treatments with water and slightly acidulated 
baths containing free acids (sulphuric acid, fluosilicic acid, 
etc.) or readily hydrolvsable salts (preferably of alu- 
minium), whereby soluble salts are removed and the glaze 
rendered resistant towards atmospheric changes. — ^F. Sodn. 

Tar macadamised roads ; Method of preparing stones for 

making . Gos. fiir Teerverwortung m. b. H., 

Duisburg-Moiderich, Germany. Eng. Pat. 23,918, Got. 
22, 1913. Under Int. Conv., Oct. 23, 1912. 

Dkyjno, cleaning, and tarring is effected in a single 
operation by treating the cold stones with an excess of hot 
tar (preferably at 120° — 160° C.), the excess being ulti- 
mately drawn off for use again. — F. Sodn. 

Concrete structures; Processes of hardening . S. W. 

Flesheim, Cleveland, Ohio, U.S.A. Eng. Pat. 24,420, 
Got. 28, 1913. Under Int. Conv., Aug. 11, 1913. 

A DRY mixture of cement and irregular shaped grains of 
tenacious metal, preferahl;y iron, is applied to the surfaoe 
of the concrete before its setting, the mixture being 
thoroughly rubbed into contact with the surface and 
finely worked to a smooth burnished surface with a trowel. 
A first troweling, with feeble pressure, is given immediately 
after the mixture has been floated upon the concrete, and 
a second troweling, with heavy pressure, after setting has 
commenced. — fTSodn. 

Portland cement ; Process for the ap^aication of slags or 
residues from the preparation of aUoya of manganese, 
silicon and iron in the electric furnace to the manufacture 
of artificial——. J. M. Violajus. Fr. Pat. 463,362, 
Got. 7, 1913. 

The material is incorporated with the reqoifed pro- 
portion of lime and treated W the usual methods for the 
production of cement. — W. B. F. P. 

Mortar from lime and sand; Manufacture of . C. 

Oianiikow. Ger. Pat. 270,516, Got. 27, 1912. 

The time is ilaked hot in presence of the sand and of 
cryolite or a mixtore of aoainm fluoride and alnmittium 
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«alphftte. The resolting mortar has improved hydraulic 
{in^pertiee.>~A. S. 

Mortar which does not tffioreoce; Manufacture of 

Mdrtelwerk Waidmannslust Nester und Go. Ger. Pat. 
270,816» Oct. 27, 1912. 

A MIXTUBB of lime and sand or powdered stone is treated 
vrith strontium carbonate and boraoite and the lime 
alsJced hot.— A. S. 

Cemente or a^glomerake for conalruciioml pvrposes. M. J. 
and 0. H. Langlois, Paris. £ng. Pat. 16,636, July 19, 
1913. Under Int. Conv., July 20. 1912. 

Sbb Fr. Pat. 446,380 of 1912 ; this J., 1913, 144.—T. F. B. 

Making non-explosive preparations [nitro-compounds for 
impregnating wood], BV. Pat. 463,288. See III. 


X.-METALS ; METALLURGY, INaUDlNG 
ELECTRO-METALLURGY. 

Phosphorus in iron and steel; Determination of 

H. Phillips. Chem. Nows, 1914, 109, 170—171. 

The greyish stain apmaring on the dried filtor>paper 
containing the phosphomolybdato precipitate in the 
direct gravimetric determination of phosphorus is 
attributed to slight reduction of the MoO,, and 
to obviate it the following modified process is recom* 
mended : — The phosphate solution is treated with 30 e.c. 
of nitric acid (1*2 sp. gr.), 5 c.c. of ammonia (sp. gr. 0*880), 
diluted with its own volume of water, and 30 c.c. of nitro> 
molybdate solution (Brearley and Ibbotson, Anal, of Steel 
Works Materials, p. 56). The mixture is vigorously 
agitated, warmed to 40'’ C., and after one hour filtered 
through a 9 cm. close-textured paper. The precipitate is 
wash^ free from soluble salts by 2 per cent, nitric acid, 
then free from acid with water, dissolved by aqueous 
ammonia, filtered through the same paper into a li^ht 
weighed dish, evaporated to dryness and the residue dried 
in the water-oven till of constant weight. The factor 
0 0151 is used, instead of 0*0165, as usual.— J. L. F. 

/ron, tungsten^ carbon, and iron, nickel, carbon ; 

The chemical and mechanical relations of . J. 0. 

Arnold and A. A. Read. Inst. Mech. Kng., March, 1914, 
[Advance proof.] 

Tungsten steels (W 2*38 to 26*29, C about 0*7 per cent.). 
The carbides were separated and estimated by making 
the samyples anodes in an electrolyte of dilute hydrochloric 
acid. Steels with W 26*29, 21*15 and 14*96 per cent, gave 
residues consisting of mixtures of WC and Fe,W ; with 
9*74 per cent. W. the residue consisted of 19WC + FcjC ; 
and with 5*37 and 2*36 per cent. W, of the same carbides 
with free carbon. The effect of tungsten is similar to, 
but much less marked than, that of vanadium (this J., 
1912, 492) e.g, to displace entirely Fe^C, about II per 
cent. W is required as compared with 5 per cent. V. 
High tungsten accelerates the segregation of tungsten 
carbide in sorbitic tungsten pearlite into tungsten 
cementite, just as high vanadium hastens the segre- 
gation of vanadium cementite (V 4 C,). Whilst van- 
adium pearlite (like iron pearlite) is transformed with 
a marked thermal abruptness into vanadium hardenite, 
the transformation of tungsten pearlite spreads over the 
very wide range of about 300® C. nefore completion : there 
was no evid^oe of the formation of tungsten troostitio 
pearlite. Nickel sleds, — In ordinair (somewhat man* 
muiiferous) structural steels containing Hi up to about 
7 per cent., the nick^ is not assooiatea with the carbon, 
but is alloyed with the iron and manganese. Tests made 
on very pure iron-nickel alloys indicated the existenoe of 
a definite all^, ForHi, which is remarkably hard and 

» An kuoy with Hi 13 pter cent, gave a yield pdat 
tons and a maximum stress of S3 tons per sq. in. 
Alleys with Ni 7 and 88 per cent both gave a yield point 


of about 30, and a maximum stress of about 38'fi tone 
per sq. in. No evidence of a double carbide of iron and 
niokel was obtained. There appears not to be a nickel 
pearlite, the carbide (Ni.C) always being in sdid solution 
as niokel hardenite, which on annealing or rolling, pre- 
cipitates practically all its carbon as graphite, owing to 
the remarkably unstable character of the carbide. Fe 7 Ni 
is very tough though machinable, but a steel with Ni 
• about 13 per cent, and C 0*56 per cent, could not be 
turned or drilled, being rendered harder by the dissolved 
Ni,C.— T. St. 


[Odd and silver.] Cyanide precipitate ; Treatment of . 

H. A. Megraw. Eng. and Min. J., 1914, 97, 598—1109, 
600-612. 

The elimination of the zinc from cyanide precipitate by 
an acid treatment or volatilising roast is now generally 
omitted, the materiel being melted “down at once into 
dore buUion which is parted. Reverberatory lead smeltmg 
of the precipitate and oupellation of the lead buUion is 
practis^ on the Rand and in New Jersey, U.S.A. ; 
smelting and cupelling may be carried out in the seme 
furiiaoo by using a different bottom for each operatlom 
The introduction of oil-fired tilting furnaoes has resulted 
in a quicker and cheaper process : the Monaroh-Rookweu 
is a auublo-ohamber furnaoe heated with an oil burner 
through a hollow trunnion upon whioh it turns for dis- 
oharging the metal. In the Merrill process used at the 
Homestako Mill, S.D., the zinc is extracted by sulph^o 
acid; high-grade precipitate is briquetted and cupped 
direct, low-grade material is melted into load bullion in * 
oiroular water-jacketed blast furnace having a load weU ; 
copper if present is recovered in a forehearth as matte by 
adding pyrite to the charge. Elooirio are furnaces have 
been successfully applied to precipitate smelting ; the 
melting is rapid, especially if the matori^ has been pre- 
viously dried. Working costs of the various methods of 
treatment are given.- W. R. 8 . 

Zinc; JSlectro-deposition of ,at high current densities, 

J. N. J’ring and U. C. Tainton. Chem. Soc. Trans., 
1914, 105, 710—724. 

At current densities up to 40 amps, per sq. dom, the 
satisfactory eleotrodeposition of zinc can be effected m 
the presence of free acid up to 15 gms. H^SOa per 100 c. 0 ., 
at which concentration the eflioienoy is highest. The 
potential differences are about 6 volts with load and 3 
with zinc anodes. The presence of colloids causes the 
production of smooth bright-surfaced deposits and permits 
the use of higher current densities. A strong rotard^ion 
of the iron was observed, a deposit oontaining only about 
0*1 per cent. Fe being obtain^ from an elootrolyto con* 
tainmg 1*0 per cent. Fe. (See also Eng. Pat, 7236 of 
1911 ; this J., 1912, 780.)-J. L. F. 


Delta metal; Analysis of by the dectrdjftic metho^ 

R. Belasio and M. Marohionnesohi. Annali Chim. Appl., 
1914, 1, 127—133. 


One grm. of the alloy is dissolved in 10 — 12 0.0. of nit^ 
acid of sp. gr. 1 * 2 , the solution filtered, evaporated with 
6 O.C. of sulphuric acid (1 : 1), heated with 30 0.0. of 
water, cooled, and treated witk 6 c.c. of 96 per oenk 
idcohol. After 1 hour, the lead sulphate is filtered 
off, washed with a mixture of water, alcohol, and solpimrio 
aoid (60 : 10 ; 0*6 0 . 0 .), dried and weighed. The nitrate, 
after distilling off the alcohol, is diluted to 160 0 . 0 ., aftd 
the copper deposited eleotrolytioaUy 
amp., 1 * 7—2 volts). Any manganese dioxide deposited 
on the anode is dissolved by adding a few drops of hydrc^Q 
peroxide and heating, and the solution, eontainixtt 
&on, manganese and aluminium, is concentrated to 30—40 
O.O., end added gradually to a solution of 10 grms. of 
sodium hydroxide in 30—40 o.c. of water, wbereby iron 
and manganese ore precipitated. The solution is nltored 
into 100 O.C. of 20 per oent. sulphtirio aoid, the precipitate 
washed with dilute io 4 iam hyoroxide, then dis^ved w 

re-nreoipitated. Theironandinaiiganeseiiiaybesop^tw 

de&oljtii»Uy (w» tUi K IM*. M9). The 


aoidifie< 



4S4 


Cl. maALUJMX INOLUDIKQ KUDOIBailll^^^ iiu; 


made alkaline with caoetio aodai and then slightly add 
with 20 per cent, formic acid, and the zinc deposited 
eleotrdy&ally at 40®— dO®a (NDi«,« 1—1-5 amp., 

4 — 5 Toltsh using a rotating anode. The aluminium is 
determined as ox^. — ^A. S. 

Aluminium and ita light aXhya ; AtuUyais of commercial 

R. Belasio. Annali Chim. Appl., 1914, 1, 101 — 

no. 

Thb finely-divided sample (2 — 4 grms.) is mixed with 
about 6 tunes its weight of tartaric acid and a few o.c. of 
water, and dissolved in dilute hydrochloric acid. The 
solution is heated with 2—3 o.o. of nitric acid, treated 
with excess of caustic soda and then with hydrogen 
sulphide to precipitate copper, lead, iron, manganese, zinc 
and cobalt, whilst aluminium and tin remain in solution. 
If the sulphide precipitate be considerable it should be 
dissolved and re-precipitated ; the metals present are 
determined by known methods. The solution is diluted 
to a known volume, and an aliquot part is treated with 
20 — ^25 o.c. excess of hydrochlorie acid, the tin sulphide 
dissolved with the aid of potassium chlorate, 25 — 30 
grms. of ammonium oxalate added, and the tin determined 
dectrolytioally at 60® — 00® C., using a current density, 
NI>ioo“= 1 3 — 3-6 volts. If nickel be present it is 

determined with dimothylglyoxime (this J., 1907, 643, 
1217), before precipitating with hydrogen sulphide as 
above. From another portion of the sample, aluminium 
and iron are precipitated as oxides, tne alummium 
taken by difference, the iron determined with “cup- 
ferron” (this J., 1910, 116, 721). Silicon is deter- 
mined by Handy’s method (J. Amer. Chem. Soc., 1896, 
18, 736) and sodium by Moissan’s method (this J., 1896, 
136).— A. 8. 

Silver and tin; The ageing of aUoye of . W. A. 

Knight. Chem. Soc. Trans., 1914, 105, 630 — 645. 
Thi ageing of filings of alloys of silver and tin (see this J., 
1913, 1112) was not accompanied by a change in weight 
nor by superficial oxidation. A contraction in volume of 
about 0-4 per cent., however, was observed. — J. L. F. 

Mineral production of Canada in 1913. Canada Dept, of 
Mines. No. 283 of 1914. [T.R.] 


conditions described previously (this J., 1914, 263), gave 
current yields of about 63 per cent. The presence of 
sodium chloride lowered the efficiency. In each case the 
highest yields were obtained with outectio mixtoies. The 
theoretical explanation of these results and their bearing 
on the technical manufacture of sodium are discussecv 
and it is stated that better results would be obtained if 
the caustic soda, as free as possible from sodium chloride, 
were completely dehydrate before use, and more care 
taken to control the temperature of the bath and removal 
of water at the anode. — J. H F. 

Patbuis. 

Blastfurnaces ; Working of . C. Semmler. Fr. Pat* 

463,624, Oct. 11, 1913. 

Thk coke is charged into the furnace in a red-hot con- 
dition from a olosm vessel lined with refractory material* 

— W. E. F. P. 

Cast-iron; MaUeable metal product from . E. A* 

Custer, Assignor to The Custer Sandless Casting Co., 
Philadelphia, Pa. U.S. Pat. 1,086,652, Feb. 10, 1914. 
IdALLBABLS iron eastings are obtained, without annealing, 
from ordinary molten foundry iron, comparatively high 
in silicon and low in combined carbon, in a permanent 
metal moukL After setting, the casting is removed from 
the mould and allowed to cool under normal atmospheric 
conditions. — ^T. Sx. 

Iron; Method of toorking pure . R. B. CTamahan, 

iun.. Assignor to International Metal Products Co., 
Middletown, Ohio. U.S. Pat. 1,090,116, March 10, 1914* 
Thb working of the metal, commenced at a temperature 
above the zone of non-malleability, is suspended until the 
metal has cooled to a temperature below this zone, and 
then continued. — W. E. F. P. 

Steel; Jlefining . A. Hethcy, London. U.S. Pat* 

1,089,410, March 10, 1914. 

The steel is treated in an open-hearth or electric furnace 
with an oxidising slag, manganese being added from time 
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•Bhort tens throo^Miiit. 


Sodium; Studies on Sm pnpiiralian of //. B- 

Keumaim. Z. angsuti Casm., 1914, 194—200, 
Oiimitio noda oontalniiif 19— '17 per cent, of sodkon oar- 
boMH «teotRilyBiMl in the appualui and vasAm the 


to time to prevent the fonnation of iron oxide in tha 
metal; and riag k tlmn lofiklified by additkm 
ot dMomRe and the refining completed at an i n cawaied 
tempecatmee.— W. E. P. P. 







or Ul» toattug wn^ hoopi, $Ma, md ihe 
like, H. H. Field, On^pesdudl, Oheeter, M. Howftr^, 
Wanington, and E. A. Atidna, Liverpool. Bng. Fat. 
37,641, Kot. 80, 1912. 

Ainn treatment with acid, the (iron) wire, etc., ia anb* 
jeoted to deotrolytio action in an aqtteotiB aolution of 
sine or atannona chloride, and then paaaed into the bath 
of molten ainc. — W. E. P. P. 


[Z^eod jMjpee, efe.]. Pumping ap^rtUus for the manufacture 
of products of ind^nite Ungth from moUen lead or other 
mdale or alloys. H. Debaugc, Paria. Eng. Pat, 5639, 
March 6, 1013. Addition to Eng. Pat. 3944 of 1913, 
dated March 9, 1912 (this J. 1914, 320). 

Moltkn lead is pumped into a die by pistons worked from 
a horizontal shaft. In each case the latter actuates a 
pitman resting in a slide-piston which acts on the forcing 
piston through the medium of a ball. The upper end of 
each pitman is constructed with a fork which embraces 
the lower part of an eocentrio on the operating shaft. The 
pitman thus acts only by thrust, and is raised by a strong 
spring disposed under the head of the jiiston. If any 
piston jams, the action of the others ia thus not inter- 
rupted. Several cylinders are contained in a single block 
divided at the nppor part to allow the molten metal to 
surround the cylinders and so obviate the effects of unequal 
eziMnsion. Means are provided for keeping the pump 
cylinders vertical during normal working, and for tilting 
the cylinders and easing enclosing the operating mechanism 
as a whole about the shaft in either direction, in order to 
allow of air being replaced by lead in the cylinders and in a 
beU placed over the die when the pump is started, and also 
iiermit of the pump being raised out of the molten bath for 
inspection during working. Connected with the outlet 
from the pump cylinders is a cylinder of small section 
containing a rod, the upper end of which ia acted on by a 
strong spring in compression, the whole acting as a pressure- 
regulator, pressure-gauge, and safety-valve. — ^T. St. 

Copper ", Pre'paralion of finely divided metallic . 

T. J. I. Craig and Peter Spence and Sons, Ltd., Man- 
chester. Eng. Pat, 6161, March 12, 1913. 

Finely-divided copper is obtained by electrolysis, using 
a copper anode, a lead cathode, and an electrolyte con- 
taining about 6 per cent, of titanic sulphate and about 
6 per cent, of sulphuric acid. The titanic sulphate is 
^uced at the cathode, and the resulting titanous sulphate 
is re-oxidised in precipitating the dissolved copper in a 
finely-^yided condition. To ensure the reduction of all 
the oxidised precipitating agent, current in excess of that 
po^g through tne copper may be used. Suitable con- 
ditions are : — 2 to 4 volts per cell; density 30 to 40 
amps, per sq. ft, of anode surface ; cathode surface 
about 20 times as large as the anode surface. — ^T. St. 

Metals or other mcUerials ; Means for ascertaining (he hard- 

of . Rudge- Whitworth, Ltd., and H. L. 

Heathoote, Ckiventry. Eng. Pat. 6622, March 18, 
1913. 

The working of the various forms of apparatus proposed, 
demda upon the fact that the friction Mtween the body 
to oe teatM and a bard rough surface, such as that of a 
Ale, is less for the harder body, the patentees having found 
that “ if one of the surfaces be hard and rough, i.e. ridged 
or pointed, the friction, and consequently the angle when 
movement just begins, or continues, depends upon the 
degree of hayrdneas of the softer surface.** — ^T. St. 


3f agnOie ieparation of several kinds of materials in a singh 
operation, F. Krupp A.-G. OrusonwerlL IV, Fat, 
464,156, Oct. 27, 1M3. Under Int. Conv., Nov. 27, 
1912. 


The intensity of the mi^netio Held increases progressively 
in the direction, in which the material is travelling, so 
that the latter is attracted to a moving cylinder and mrms 
superposed layers, which fall off from the cylinder in the 
reverse order as the material passes out of the magnetic 
field.-r-B. N. 


Metal [Tungsten] ; Method and apparatus for 
~ — . R. B. Walling, Harrison, N.J., U.8.J 
Pat. 14,795, June 26, 1918. Under Int. Conv. 

1912. 

In sintering a rod of compressed tungsten by an electric 
current, in an inert atmosphere, the rod is held without 
lateral support between two relatively movable contacts, 
so that the whole of the rod is raised to a uniform sintering 
tem^raturo. The lower contact is floated in mercury 
80 that it continuously exerts a pressure on the end of 
the rod as the latter contracts during sintering, and thus 
maintains good electrical contact. Apparatus is de- 
scribed showing details of mounting. The copper contain- 
ing bottle and the contacts are water-cooled.-— % St. 

Furnace ; Metal melting . I. Hall, Birmingham. 

Eng. Pat. 21,168, Sept. 18, 1913. 

In a furnace for molting type-metal, etc., by means of a 
gas flame, the closed chambers above and below the 
melting pot are connected by external flues, so that the 
gases from the lower combustion chamber pass continu- 
ously over the surface of the molten metal. — ^W. E. F. P. 

Metallurgical furnace. H. D. Hibbard, Plainfield. N.J. 

U.S. Pat. 1.089,377, March 3, 1914. 

The furnace comprises a fire-ohamber and a melting 
chamber, the inclined floors of which merge without 
substantial break into the floor of an interpo^ ooUecting 
chamber. The fuel is burned in the fire-ohamber by a 
down-draught blast and the combustion gases past through 
the colleoting and melting chambers to the stack at the 
upper end of the latter ; the floor of the colleoting chamber 
slopes downwards to an outlet for the fused metal. In an 
alternative form, a combined ore and fuel oharge is burned 
by moans of a down-draught blast, and the fused metal 
received in a similar collecting cham^r. The metal is 
thus removed from the reaction zone immediately after 
it is melted or produced.— A. S. 


sintering 
L Eng. 
, Oct. 7, 


Alloy for white metal goods. H. Wilkins, Sheffield. Eng 
Pat. 27,406, Nov. 28, 1913. 

A HARD white metal suitable for hollow-ware is composed 
of : Sn 100, Cu (2—4) 2 5, 8b (7—10) 8, Ni (0*6— 

Mn (0*015—2) 0*126, parts by weight. — ^T. Sr. 

Titanium and other alloys ; Method of mahiiu . E. 

Kraus, Lynn, Mass., Assignor to CTeneial Electric Co. 
U.S. Pat. 1,089,773, Mar. 10, 1014. 

The process dejMnds upon reactions of the altiiiiiiio- 
thc^mic type. For example, alloys of aluminium and 
titanium are prepared addition of aluminium to fused 
titanium oxide. — W. E. F. P. 


Zinc furnace with integral condenser; Eleetrie ^ J. 

Thomson, New York. U.S. Pats. 1,0^,427 and 
1,090,428, March 17, 1914. 


Mmetic separators, F. Krupp A.-G. Grusomrerk, 
Magdebturg-Buokan, Germany. Eng. Pat. 14,427, June 
21, 1913. Under Ink Conv., July 15, 1912. 

The strangth of the magnetic field, across which the 
material travels, is adjusted by oonstnioting the armature 
pi adjuatiable diso*sh^^ membsm dkmuted aioiig a 
hc^ontal ask about wbioh ^ amatuxe fotatoa, and by 


(1) The charge rests on a horizontal resister bed of carbon, 
supported by a grate, underneath which is a ohmber for 
receiving inert residual matter. The lower inner fao« of 
vertical carbon terminals at the ends of tl^ grate, are in 
contact with the resister, and are grooved to give an in- 
creased area of oontaot. 13ie inner »Dei above the resister 
are separated from the charge by insolaiing Mocks, and 
the outer faces ol the tennmala ace in contact with 
oaA walls of the reaiater chamber, the uppsr ends heiim 
oonneoted hy nuAsBo deetcodci with the power 


m 
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(2) Parallel carbon reeisten extending londtndinally are 
made porous so that fumes may pass torou^ and niurallel 
condensing oharabers containing br^en coke are disposed 
in the same horkontal plane to receive the fumes from the 
resisters. The charge is supplied from galleries or pockets 
to one of the vertical faces of the resisters, the v(datilo 
products passing though the resisters to the condensers, 
whilst the inert residue falls towards the bottom of the 
reaction *one. A reservoir for the liquid zinc is provided 
under the condensers, and the latter nave exits for gases 
at or near the top. — B. N. 

Furnace ; Universal electric , combined with means for 

condensing zinc. J. Thomson, New York. U.S. Pat. 
1,090,429, March 17, 1914. 

The resistor, extending in a longitudinal direction, and 
the transverse form of which is trapezoidal, rests on an 
open table or grate, towards which the charge-receiving 
floor slopes in a downward direction. A number of vertical 
spa^ plates, extending transversely, and provided with 
abutments containing the terminals, rest on the grate, 
and underneath is a sump. — B. N. 

Melals ; Process of precipitating and recovering . 

C. H. Urquhart, Newark, N.J. U.S. Pat. 1,090,661, 
March 17, 1914. 

A SOLUTION containing dissolved metals is passed over 
granulated zinc contained in a closed chamber, the latter 
being completely filled with the solution to exclude air. 
The zinc is continuously subjected to agitation in order 
to remove the precipitated metals by abrasion. — ^T. St. 

Ores ; Process and apparatus for extracting from pyritic 

and other , their metals in the metallic state or in the 

form of sulphates^ sulphides or oxides. R. 1). Lance. 
First Addition, dated Deo. 21, 1912, to Fr. Pat. 458,816, 
Aug. 17, 1912 (this J., 1913, 1075), 

Bevobb treatment with sulphuric acid, the ore is agitated 
with sulphurous acid to remove oxides, carbonates, etc. ; 
ores containing ferric oxide are agitated with hot sul- 
phurous acid and air to form fcrrolus sulphate, which is 
subsequontlv calcined to produce sulphur trioxido. 
Sulphate solutions are treated with calcium chloride and 
the resulting chloride solution is treated with lime to 
precipitate compounds of the dissolved metals and re- 
generate calcium chloride. — W. E. F. P. 

Bt-metoZ, e.g., sUsd with brass, with nickel or steel with any 
metal other than copper ,• Process for making plates, sheets 

or leaves of . Soc. Internationale de M^tallurgie 

Nouvelle. Fr. Pat, 463,166, Oct, 2, 1913. 

Pi-ATKS of brass, nickel, aluminium, etc., each having a 
polished face in contact with a thin sheet of copper, are 
placed in a pock and subjected to hydraulic pressure. 
The resulting composite plates are roll^ into sheets and 
united (on the copper side) to the steel. — W. E. F. P. 

Metals, ores. etc . ; Process and apparatus for the fusion 

Qf J Inf means of induced electric currents. S. 

Guggenheim. Fr. Pat. 463,233, Sept. 30, 1913. Under 
Tnt. Conv., Sept. 30, 1912. 

Thb material is disposed between the poles of several 
magnetic circuits so that it is permeated by lines of force 
from each and absorbs sufficient energy to cause fusion. 
When a thrw-phase current is employed, the differences 
of phase between the magnetic fields are rendered unequal 
tiv means of auxiliary windings by which the directions 
ol the lines of force are influenced locally ; opposite poles 
of the magnetic circuits have a smaller cross-sectiona! area 
t^n the matcurial under treatment. — W. E. F. P. 

Waste heat ; Process and apwraJtus for the utUisalUm of 
^ , of silage and metamrgkal works. C. Semmler. 
Fr. Pats. 463,298 and 463,300, Get. 6, 1913. 
fl) Moltiv slag is cooled in receptacles provided with 
KoBow partitloiis thnwgb which water it circulated under 
a presram soffidest to prevent vaporisation, the beat 


absorbed being transmitted to a heat aocnmnlator. 
(2) A system of heat-absorbing units (similar to tbo 
above in principle) provided unth a common pressure 
relator in addition to the regulators of the. separate 
units. The absorption and transmission of heat are 
effected in a series of step corresponding to the different 
temperatures of the vanous sources of waste heat. 

— W. B. F. P. 

Iron and steel ; Prevention of corrosion of . H. Hane- 

mann, Borlin-Wilmersdorf, and F. Hanaman, Berlin- 
Charlottenburg. Eng. Pat. 11,966, May 22, 1913. 
Under Int. Conv., June 1, 1912. 

Seb Fr. Pat. 468,283 of 1913 ; this J., 1913, 1072.— T. F. B. 

Case-hardening iron and sled articles; Process for . 

C. Burian, Assignor to Gebr. Schubert, BorluL U.S. 
Pat. 1,091,286, March 24, 1914. 

Sbb Eng. Pat. 13,806 of 1913 ; this J.. 1913, 1016.— T. F. B. 

/Steel and iron ; Method for treating in their manufac^ 

ture. C. R. Gostling, Eustis, Fla. U.S. Pat. 1,091,330, 
March 24, 1914. 

See Eng. Pat. 17,869 of 1913 ; this J., 1014, 318.— T. F. B. 

Welding pouder for welding iron and steel. E. Eisengrkber, 
Frankfort, Germany. U.S. Pat. 1,091,312, March 24, 
1914. 

See Eng. Pat. 17,046 of 1913 ; this J., 1914, 319.— T. F. B. 

[Metallic] catalysts. K. H. Wimmer, Bremen, Germany, 
and E. B. Higgins, Wallasey. Eng. Pat, 4144, Feb. 18, 
1913. Under Int. Conv., l^eb. 19, 1912. 

See Fr. Pat. 454,601 of 1913 ; this J., 1913, 870.— T. F. B. 

Wires ; Process for sharjtening the ends of fine . P. 

Friedrich, Wcndcnschloss, Assignor to J. Pintsch, A.-G., 
Berlin. U.S. Pat. 1,090,469, March 17, 1914. 

SKEGer. Pat. 251,836 of 1911 ; this J., 1912, 1173.— T. F. B. 

Minerals; Apparatus for washing . J. Dodds* 

Rutherglen. U.S. Pat. 1,091,047, March 24, 1914, 
See Eng. Pat. 24,406 of 1911 ; this J., 1912, 863.— T. F. B. 

Furnace for treating ore and the like. K. J. Beskow and 
A. Ram^n, Helsingborg, Sweden. U.S. Pat. 1,091,182, 
March 24, 1914. 

See Fr. Pat. 442,472 of 1912 ; this J., 1912, 932.-T. F. B. 

Metals ; Separation of from zinc-bearing ores or 

compounds. E. A. Ashcroft, Balestrand, Norway. 
U.S. Pat. 1,091,269, March 24, 1914. 

See Eng. Pat. 19,267 of 1911 ; this J., 1912, 931.— T. F. B. 

Purification of blast-furnace gas. Ger. Pat. 271,067. 

See IIa. 

Application of the slags or residues from the ^prepasitUon of 
alloys of manganese, silicon, and iron tn the electric 
furnace to the manufacture of artificial Portland cement. 
'W. Pat. 463,362. See IX. 

Apparatus for removing iron from basic slag. Ger. Pat. 

268,600. SeeXWl. 


XL-mXCTIiO-CflBIIlSTBT. 

AUemating currents ; Chemical action stimulated by . 

B. Q. Brown. Roy. Soo. Proc., 1914, A90, 26^2. 

In a mrn^e voltaic cell consisting of a zinc anode and 
a carbon cathode, the polarisation which soon ensued 
when ^ cell was joined through a low resistanoe diouit, 
WM diminished or completely abolMied by passing an 








W 


«lt«n>fttiiig onrrent of siutable ralne through the eeSL 
When the eino enode was caused to project only slightly 
into the solntioii, something similar to polarisation was 
prodnced in an ordinary oeu owing to the exhaustion of 
the electrolyte in the neighbouriioM of the anode. 7^ 
effect was also removed by a sopeiimposed alternating 
current and the cell gave a grater output of current. 
Several metals {e.g, gold and platinum) normally insoluble 
in the liquid uW were made to dissolve by the aid of 
alternating current. Similar stimulating effects were 
observed mthout the use of fluid dielectric. — W. H. P. 

Electrolysis of barium chioride solutions with mercury 
cathodes, Fedotieff. See VII. 


Synthesis of 100 per cen/. hydrogen peroxide by means 
of the silent electric discharge. Wolf. See VII. 

Patents. 

Electrode holders for electric furnaces. F. Krupp A.*G., 
Fssen, Germany. Eng. Pat. 6414, March 3, 1914. 
Under Int. Conv., Deo. 13, 1913. 



tor^nab may be in the f<arm of annular diaphtagnuu 
orffloes which gradually diminish in diameter. j& 
order to increase the thickness of the layer in I^reatmeot 
M it becomes depleted of carbon and therefore less con* 
duotive.— R N. 

J?o«eriM; Electric drw . S. Stem, London. Prom 

C. Hubert, New York, Eng. Pat. 6950, March 1913, 

manganese compounds, obtained as a by-product in 
the manufacture of saccharin, iBre employed in the pre- 
paration of the depolarising agent for batteriedi 

-B.N. 


Battery ecU ; Electric . H. A. Thomas, Springfield.. • 

lU. U.S. Pat. 1,090,763, March 17. 1014: 

The anode oonsists of 92 per cent, of eino shavings, 0 * 76 ' 
of bismuth, 7 of mercury and 0*26 of platinum, and tto 
eiootrolyte contains one part of hydrochloric aeid, ono 
of sodium silicate, and eight of water, or as an alternative 
with sulphurio acid in addition, together with a depolarising 
liquid containing hydrochloric acid, sodium silicate, nitric 
acid and water. — B. N. 


The electrode, which passes with little clearance through 
a curb ring in the cover of the furnace, is attached to one 
end of a horiiontal arm made in two parts, one portion 
guiding the electrode holder vertically by means of a 
standard. The second part is made aajustable so that it 
can be moved in the longitudinal direction of the arm, and 
also rotated about the longitudinal axis of the arm, thus 
enabling the electrode to be adapted te changing positions 
of the curb ring. — B. N. 

Furnaces ; Starting the arcs of electric . E. K. Scott, 

Bromley, Kent. Eng. Pat. 6136, March 12, 1913. 

In an alternating current furnace, in which the arcs are 
struck and blown out periodically, the electrodes are 
provided with a nozzle supported on an insulating tube 
and with an adjustable diaphragm, for the purpose of 
admitting air to the arc. The dectrodes are at such a 
distance from each other that the arc cannot be struck or 
maintained by the voltage of the power circuit alone, and 
a wire or conductor, supported by the nozzle, is placed in 
the gap between the electrodes, and connected through 
a condenser with a high-voltage and high frequonov supple- 
mentary circuit, a switch being provided in the latter 
circuit for striking, maintaining or stopping the arc. 

— B. N. 

Furnace; Electric . S. Peacock, Chicago, HI. U.S. 

Pat. 1,090,107, March 10. 1914. 

The tapered, vertical furnace chamber has two fixed, 
horizontal electrodes near the base and an adjustable, 
vertical electrode at the top. The charge is introduced 
through two inclined pipes at the upper part, and ** gM ** 
through a pipe immediately below these. The air-tight 
outer casing is extended at the lower part to form, below 
the high-temperature zone of the furnace, a chamber 
(water-jacketed) provided with on outlet for the gases and 
from which the solid product is continuously removed by 
means of a screw conveyor. — W. E. F. P. 


Furnaces ; Method of heating electric , more particularly 

applicable to the manufacture of aluminium nitride. 
Soo. G4n4rale des Nitrures. Fr. Pat. 463,390, Deo. 14. 
1912. 

The furnace oonsists of a slightly inclined rotati^ tube, 
through which the charge (a mixture of alumina and 
carbon, together with an excess of carbon, or iron or 
copper, to maintain its conductivity) passes downwards, 
meeting an ascending current of nitron. The charge 
serves as a heating remstanoe. The terminals are arrangM 
at intervals along the length of the fumaoe, and are 
connected ^ternaMy with we two poles of the merator, 
so as to divide the fomoce into a number of •eouons. As 
tho materiel nrogressas throu^ the fnxnaoe it becomes 
poorer in earbon. and the mtermediate tsminaW are 
theceloieiiTaiiged nearer to eaoh other.' TbefntMaiidiate 


Galvanic elements ; Electrolytic nuUerial for A 

Lessing. Fr. Pat. 463,751. Sept. U, 1913. 

The electrolyte comprises zinc and ammonium ohloridee 
together with mercuric oxide mixed with powdered 
tragacanth or salep, and with substances having the 
proiierty of absorbing water, such as pumice, oLmt, eto» 

— B.N. 


Electrode for ozoniser. C. Hemmerlin and J. Simonet.. 

Fr. Pat. 463,711, Oct. 17, 1913. 

The surface of a metallic plate is provided with a great 
number of projecting metallic points. The plate may be- 
cylindrical, and the points, instead of bemg arranged 
Tfgqlarly, may bo disposed in appropriate mvisions in 
order to prevent undue heating of the electrode. — B. N. 

Gas with preservative properties ; Production bu means of 

the electric arc of a . International Ionising Prooesa 

Co. Fr. Pat. 463,728, April 6, 1913. 

Am is submitted to the action of the electric arc, and at 
the same time mixed with vapours of an organic vegetable 
substance, e.g.. such as are obtained from certain kinds 
of wood and which may be condensed at the ordinary 
temperature. Tho vapours are produced by bringing 
the wood in contact with tho arc.— B. N. 

Insulating products free from organic mcUerials ; Manu 

factvre of light . A. C. D. Duohomin. Fr. Pst. 

463,949, Dec. 30, 1912. 

Volatile salts, such as ammonium carbonate, are mixed 
with plastic materials, such as plaster, clay, lime, eement. 
etc., and the mixture heated to about 100^ 0. to volatfiise 
or dissociate the salts, thus producing a cellular stmoturw 
in the material. — B. N. 


Diyffhragm for electrochemical or electro-osmotic jnufoses 
CTes. fiir Elektroosmoae m. b. H. Ger. Pat. 271, (X)l. 
. April 16, 1913. 

A DiAPHBAGM of regenerated cellulose, intended esperially 
as a substitute for parchment paper.-~A. B. 

Heating articles in electric furnaces ; Process far — . 
F. Fisoher, Charlottenburg, Germany. Eng. Pat. 
17,490, July 30, 1913. Under Int. Conv., Nov. 6, 
1912. 

See Fr. Pat. 460,626 of 1013 ; this J., 1014, 0O.-^T. F. B. 


Chemical, electro-chemical and eleetric treatment gfpkuUs,. 
sown seeds, crops, etc. Eng. Pat 11,^. See 

Oxidation meane and proeeeet* tpartieiihr^for graine oad 
flour], Bug. Pat 6196* See ttXA. 
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iEleetrke^ TrwtmtiU cj miik or crtatn during^ ehuning. 
Bog. Pat. 6418. See XIXa. * 


Xn.-PATS; OHS; WAXES. 

Arachie oils; Reeiduee from the refining of . G. 

Bottohard. I^ea Mati^aros Grassee, 1914, 7, 4027 — 
4028. 

Ik France araohb oils are refined with soda or ammonia 
The residues from the soda treatment are utilised directly 
In soap-making, but the paste-like deposit from the 
ammonia treatment (pf/es d^arachide) is treated with a 
mineral acid to separate the fat, which is then sold as 
“ araohis oil, No. 2.” The araohis pastes are soft and 
have a rancid odour and a green or brown oolour ; their 
price is based upon the oil-content. The disagreeable 
-odour usually disappears in the manufacture of soap. 
“ Araohis oils No. 2^’ are dark brown mixtures of fatty 
•acids and neutral oil. Eight coinpiercial samples gave the 
following results Free acids (as oleic acid) 55*8 to 70*2 
per cent. ; saponif. value, 1924 to lO.'i-fi ; glycerol, 3*18 
to 4*60 per cent. ; iodine value, 834 to 92*2 ; and un- 
saponifianle matter, 0*66 to 1-10 per cent. The values 
given by six samples of arachis pastes were : — Fat, 66-9 
to 74-8 per cent. Characters of fat Free acids (as oleic 
acid) 6M to 75'9 per cent. ; saponif. value, 193-2 to 196*1 ; 

g lycerol, 2-60 to 6-08 per cent. ; iodine value, 80-1 to 
3*0 ; and unsaponifiable matW, 0-50 to 0-98 per cent. 
“T^ere are many abnormal arachis oils on the market 
■derived, in particular, from Coromandel nuts. A few 
years ago those oils had an acidity of only 13 to 15 pj^r 
oent. when freshly expressed, with a maximum in winter 
of 18 to 20 per cent. At the present time the acidity is 
frequently 27 to 28 and rarely less than 20 per cent., 
owing to the better quality of kernels being used for food 
purposes. These oils are sold as “ industrial,” “ red,” 
** soap ” oils, ” thickened ” oils, etc. The ” thickened ” 
-oils contain from 5 to 60 per cent, of impurities (seed 
-debris) insoluble in carbon bisulphide. The arachis 
margarines,” which consist of the thick deposits from the 
•oil tanks, contain from 26-3 to 29-4 per cent, of free acids 
(as oleic acid). An a rule they are darker and more acid 
“than Coromandel oils. — C. A, M. 

Fat 0 $ a by-produrt in the manufacture of glue from hide 
trimmings. H. Dubovitz. SeifenBioder-Zeit., 1914, 41, 
341. 

Htdk trimmings are soaked in weak milk of lime for several 
weeks whereby a liquor is obtained from which glue is 
prepared by concentration. The residue is dried and, 
D^ause of its nitrogen and lime content, is used as manure. 
It contains about 17 per cent, of fatty acids combined 
with lime and 6 per cent, of free fat whion can be recovered 
by treating the material with sulphuric acid so as to decom- 
pose the lime soap and leave the mixture in a condition in 
which it can be satisfactorily treated with a fat solvent. 
This method of recovery is costly and the fat obtained con- 
tains about 4-5 per cent, of unsaponifiable matter. It is 
promed to cheapen the process of rocoverv and obtain 
a faf^ontaining 1^ unsaponifiable matter by treatment 
with the '‘foots” obtained in the refining of oils with 
■sulphuric acid, whereby the fatty constituents of both 
materials would be made available for extraction; by 
means of the Krebitz process of lime saponification (thw 
J., 1906, 434) wherebv the fattv material could be con- 
verted into soap ; or by using the material as the source 
of lime required in the autoclave pooess of fat hydrolysis, 
its fatty constituents thus forming a proportion of the 
larger amount treated in the autoclave. — J. A. 

lAptue of catior oil seeds; Activity of at low km- 

A. Blanohet. GomptM rend., 1014, 

Tsaf the enaymic hyt^ysis of fats in foodstofii it pos- 
idble at the usual refrigwator temperatures, is shoinl by 
expsKhn^ts on the hydrolysis of castor oil by the Sfhsyihe 
«ont«iiied in n snspansion of the omshea seedi. At 


0** C., 42 per cent., and at —-6'’ 0., 21 per cent, of the oB 
was hydrolysed in 24 hours.-*-0. F. M. 

tfnsaponiflahle nuiU» ; Determination cf in oils and 

fats. H. Salomon. Ber. dents. Phaim. Oes., 1914, 84^ 
189—193. 

Klostbrmakk’s modification of the method of Marousson 
and Schilling (see this J., 1913, 1118) for the detection of 
vegetable in animal fats can be fnrtW modified to allow 
of the simultaneous determination of uhsaponifiable 
matter. 60 or 100 grms. of the oil are saponified with 
alcoholic potash, the soap dissolved in water, extracted 
with other, the ether distilled off and the residue dried 
and weighed. The crude phytosterol or cholesterol so 
obtained is dissolved in hot alcohol and jprecipitated hot 
with excess of an llooholio solution of digitonin, 1 grm. of 
crystallised digitonin being required for each 0-4 grm. of 
unsaponifiable matter. The pi-eoipitate is sej^rated, 
acetylated and the phytosteryf acetate reorystaUisod as 
doacribod by Klostcrinann {loc. ciL). The liquid un- 
sapomfiable matter can be estimated in the filtrate from 
the digitonin precipitate by adding water, extracting with 
ether, distilling off the other and weighing the dry residue. 
The relative proportions of solid (precipitated by digi- 
tonin) and liquid unsaponifiable matter in a number of 
oils and fats aro tabulated. — ^T. C. 


Patents. 

Oil; Method of and apparatus for expressing from 

seedSf nuts and other oleaginous substances^ and juice or 
fluid from fruits, herbs, flowers, jteat and the. like. A. W. 
Sizer, Kingston-upon-Hull. Eng. Pat. 29,331, Deo. 20, 
1912. 

Seeps, or other oil-containing or juicy substances are 
forced by means of a worm-screw into an annular chamber 
the walls of which are made up of juxtaposed staves or 
rings, having scratches or marks upon the surfaces in 
contact, the purpose of which is to allow the expressed 
oil or juice to pass through the walls of the chamber, 
whilst preventing the egress of solid material. The latter, 
ir Ihe form of a compressed moss, exudes through boles 
in a cap or die-plate on the front of the compression 
chamber, and may be cut up into lengths by means of a 
revolving knife rigidly attached to the spindle of the 
worm-screw and revolving in front of the die-plate. 

— E. W. L. 


Fats or oils from bones, seeds and other oleaginous sub- 
stances ; Process and apparatiw used in extracting . 

W. Schmidt, Leipzig-rlagwitz, Germany. Eng. Pat 
6368, March 3, 1913. 

The vaporised solvent leaving the extractor is fractionally 
condensed in a series of oomrounioating compartments, 
at a temperature just below the b. pt. of the solvent ox the 
respective fractions thereof, and the condensed liqnids are 
led through pipes in each compartment to a common 
separator, wh^ the solvent is freed from water before 
being returned to the extractor. — C. A. M. 

Fats, rubber, waxes, etc. ; Process of extracting by 

means of solvents. J. Margoles. Fr. Pat. 463,178, 
July 24, 1913. 

The solvent (vapour or liquid) is circulated by aspiration, 
etc., either continuously or intermittently through the 
material contained in one or more extractors. It may be 
condensed, purified, and heated again before each passage 
through the apparatus — C. A. M. 

Oils and the Hie ; Apparatus for treating fhydxogenatinQ ] — 
wiik gases, etc. C. Ellis, Mont^, NJ. U.S. Put 
1,084,203, Jan. 18, 1914. 

Gn. oontainlng a cats^o agent is heated and drawn into 
wa inductor ” at the top of a dosed vessel, wluwe it 
miooanten a euxrent of hydiogen, or m oontshnng 
hydrogen, under prsssuie, the mMire lEebig then dis- 
charged tangeoria^ against the heStom of the Utik* 


m 


7o59*TO^1oiiH.i? • oontinuatioa of U.S. Pat. 
*.U»9,720 of 1913 (this J,, 1913, 612).— C. A. M. • 

^Th. m3: ® ^**-“*2’ 

“ "“Jpho-aromatic fatty adds which aivc 

•ddTiXdwu of auliAoiiatod 

addsiton the .d "“'P*>“-«o.«atic 

° ir^ sulphoimtocl aromatic acida bv tbi* 

tion^^witl.”* **'®“ ‘■O'novcd by extrac- 

iidd Virit, oarUn tc™I 

^;x‘irsr^x"sijj.-*;;5 

iaMr“id"\nd“dryLrthc'^^^^ 

i^aity tKtiis, thfir glycerides and other cstprs • Pffu>« c ,i 
prevaration. of Zturated-— V P u /o'- «<■ 

191... Addition to Eng. Pat. *29,612, l)oc. io^^PlO * 

f." “ft.f.i'AtffiH'r •■'■ «* ”' 


Preparaiton of indU-rttbber mlislitute. Kdr. Pat 4014 
Sec. XIV. * 

Mn.-PADrB; noMEirrs; varnishes- 

RESINS. 

^ohaU-ooegnesiuor 7 ^^ H^va^ Z. anorg. Che... 
£f f Oe red products 

oxide indicated that tST in 

appear to form solid 

— F. SoiJN. 


"Oil oj turpentine. ; 
A. Heiduschka. 


heat number of 

Chera.-Zoit., 1914, 88 , 441 

top^ntin^ aboT I'^noh 

«eSfied .S-i oauVn^3fe^K*“'’'0?; {” 

It^mxyn ; (Jharactw^ of~. F Fritz an.l r 7 n 

Chem. Bev. Fe^tt Ind., ipu 21 . 43 : 7 /““"'*'' 

7ri5J:Shte!i"“ *'■" ““p'™ ->f -»«<* 


epirit varied Tn one^xSnt fST^t*‘i5 

SS 'H-is? 

srM'H'SyjS'F.s 

used lu «'? "‘'^ni carbonate solution may be 

The hydratln of thisSTto 
o 0 isintegration of colophony into powder.— C. A. 11 

PiTENTS. 

IP«te.f«Rf ,. Apnomttts /or matiM . r s SUwart 

Los Angeles, Cal. U. 8 . Pat. l!o88,041, pib 

by^mtTs" a S «» 

tCL^d ‘ -““TUrtot/rr-tt? 

rnh. T “ P-o.Wa^m^mD.C. U.S. Pat. 1.088.840. 

ras* lanoiin-or other fat, solid at S5*C 


Description. 
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■K4- TT. Jj. 

ConsNteiiee. 

Hp. gr. compared 
witb water at 4 ” (’. 

I Iodine value . . . 

, (Wljs). 1 Ash. 

Unoxidlsed 
fatty acids. 

Oxldisod 
fatty acids. 

Water*eoi 4 ible 
fatty acids. 


, 

; — — 

) 1 


Walton oH (4 samples) , . . . j 

'B^pld oxidation oil (2) 
^^nlnsBUblau/dl){i) ;.* | 

tiard 

very soft 

1-0862 at 16“ C. 

to 1 0784 at 21 * C. 

1-0693 at 20“ C. 

Lss « . 1 per cent. 

61-8 to 65-5 ! M 6 to 1-41 

w ;(i) ! 015(1) 

»8'4 1 4'3» 

per cent. 

26 2 to 81-8 

48-5 to 49-4 
50-7 

per cent, j 
46-4 to 56-4 

48-1 to 42^5 

so-o 

Dtt cent. 

5-5 to 8-6 

*•7 to 5-7 

8-8 




^aoK^KAiEKi m other higher halogen subatltutioi 
compound of oaphtUteae la huoipotaM witt a. bnibli 
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Cl. XIV.-^INDIA-RUBBEK; GUTTA PERCHA. 


soluble phenolic or cresolic resin melting at not less than 
100^ G. and a volatile solvent, such as aoet^rlene-tetra- 
chloride, or a mixture thereof with a rapidly drying 
solvent. — 0. A. M. 

Varniah and the like ; Method of and means for curing and 

drying articles coated with moist substances such as . 

W. J. Mellersh-Jackson, London. From Greeff Engineer- 
ing and Manufacturing C^., Newark, N.J., U.S.A. Eng. 
Pat. 11,193, May 13, 1913. 

The articles are subjected to a current of warm moist 
air, under pressure, in a chamber with a restricted Inlet 
and outlet. The air may be brought to the required 
temi^erature (125° to 126° F., 61 *7° — 62*2° C.) and 
humidity (36 to 46 per cent.), by being forced by a blower 
through an inner vessel surrounded by water heated by 
means of a steam coil. — C. A. M. 

Infusible condensation product of meiacresol and form- 
aldehyde. Infusible condensation product. L. H. Baeke- 
land, Yonkers, N.Y., Assignor to General Bakelite Co., 
Now York. U.S. Pats. 1,088,677 and 1,088.678, 
March 3, 1914. 

(1) The product contains, as an essential constituent, 
a condensation product of formaldehyde and w-oresol, or 
this product together with a condensation product of 
formaldehyde and phenol, with or without a filling material, 
and containing corresjiouding condensation products of 
0 - and p-cresol in minor proportions. (2) The product 
contains as essential constituents the condensation 
products of formaldehyde and m- and p-cresol respectively 
(the former in preponrtorating proportions) with or without 
a filling matonal ; or of the aoove condensation products 
together with the condensation product of formaldehyde 
and phenol (the m-cresol and ptienol compounds in pre- 
ponderating proportions), with or without a filling material. 


Plastic masses and method of producing the same. J. W. 
Aylsworth, East Orange, Assignor to Condensito Co. of 
America, Glen Ridge, N.J, U.S. Pat. 1,090,439, 
March 17, 1914. 

A FUSIBLE phenol resin is mixed with inert filling material 
and with sufficient anhydrous phenol and monocbloro- 
naphthalene (or organic fluid containing a condensable 
compound) to render the mass plastic at low temperatures, 
together with a hardening agent («.{/,, an anhydrous 
compound containing a methylene group) which will 
oondense the phenol and phenol rosin into a hard mass on 
heating the mixture. — C. A. M. 

Resinous and other prodvats ; Process of extracting from 

wood, with the simultaneous production of paper-pulp. 
Soc. Anon, Le Camphro. Fr. Pat. 463,879, Dec, 28, 1912. 
Kesthous woods arc boiled under pressure with a solution 
of caustic soda containing a large proportion of sodium 
salts (e.g. carbonate, Bul]mate or a mixture of the two). 
The oil of turpentine leaving the autoclave is condensed. 
The residual lye containing alkali resinato is ovi^rated 
and decomposed by calcination into rosin oil and qlkali, 
with the formation of methyl alcohol, acetone, tar, etc., 
as by-products. — C. A. M. 

Paints, enamels, and the like ; Method of making . 

A. h. Ramage, Buffalo, U.S.A. Eng. Fat. 13,422, 
June 10, 1913. Under Int. Conv., Feb. 1, 1913. 

See U.S. Pat. 1,084,361 of 1914; this J., 1914, 208. 

— T. F. B. 


XIV.-INDIA-RUBBSR; GUTTA-PERCHA. 

Rubber ; Decomposition^ by micro-organisms. N. L. 

Sohngen and J. G. f^l. Zentr. Bakt. u. Parasitenk., 
I. Abt., 1914, 40, 87—98. Chem. Zentr., 1914, 1, 1231— 
1232. 

Many bacteria and mould fungi will develop on rubber, 
in presence of sufficient moisture, at the cost of the protein, 
sugars, and resins : in some oases red, yellow, black or 
brown spots arc produced, but the mechanical proportics 
of the rubber are not notably affected. Two species of 
Actinomycee, A. elaatica and A. fuscus, usually present in 
garden soil and canal water, are capable of attacking 
and assimilating the caoutchouc hydrocarbon. This 
action is due to tlie developing organisms, not to a soluble 
enzyme secreted by them, and hence on plantations the 
rubber shoiild be dried as rapidly as possible, in order to 
prevent bacterial growth. — A. S. 

Caoutchouc ; Synthetic from isoprene. G. Steimmig. 

Bcr., 1914, 47, 862—853. 

In reply to Harries (this J., 1914, 326), it is pointed out that 
j if on treating the decomposition products of caoutchouc- 
I ozonide with phenylhj^drazine acetate and then addinjg 
i mineral acid, solid phenylmethyldihydropyridazine is 
j immediately formed, this is no proof that acetonylaoetono 
was not present among the decomposition products. 
To recognise the presence of acetonylacetone it is noces- 
I sary to distil the mineral acid solution with steam, 
in order to convert the phenylhydrazine compounil 
into the volatile phcnylaminodimethylpyrrolo. The 
i 80 f)renc used in the author’s previous experiments (this 
J., 1914, 267) was prepared from isopentane and carefully 
purified : its b. vt. was 33*6° — 34° C. and sp. gr. 0*6786 
at 18’5°/4°C. The statement that all caoutchouo-like 
substances hitherto obtained from isoprene consist of 
mixtures of polymerides of 1.6- and 1.6-dimethylcyclo- 
octadienc-(1.5) is reaffirmed. — A. S. 

Rubber in Namagualand. Board of Trade J,, April 2, 
1914. [T.R.] 

A COMPANY has been formed with a capital of £6,000 for 
the purpose of exploiting the Euphorbia drageana, which 
grows wild in the uplands of Namaqualand, and is stated 
to yield 17-6 per cent, of pure rubber and 70 per cent, of 
resin. The company holds a concession of some 220 
square miles, containing about 6,000,000 bushes of this 
plant. 

Patents. 

Pol^erisation processes and products obtained thereby 
\ManufaciuTe of rubber-like substances']. E. H. Strange 
and H. J. W. Bliss, London. Eng. Pat. 3046, Feb. 6, 
1913. 

The use of high pressures is claimed in polymerisation 
processes when the product has a oonsiaerably higher 
speoifio gravity than the initial material, e.g., in the 
polymerisation of butadiene and its homologues to 
caoutchouc substances. The action of high pressure may 
bo combined with that of other means of polymerisation. 
In order to produce an appreciable effect, it is usually 
necessary to employ pressures exceeding 6001b. per 
sq. inch. In an example of the polymerisation of butadiene, 
the process is carried out under a pressure of 20 to 25 tons 
to tne square inch, in the form of apparatus described 
by Hite (Amer. Chem. J., 1899, 80 ; see this J., 1899, 
736).— T. F. B. 


rffestnous] compositions of matter ; Process of manufacturing 

. L. LUienfeld, Vienna. U.S. Pat. 1,090,730, 

Match 17, 1914. 

See Addition of June 28, 1912, to Fr. Pat. 417,392 of 
1910 ; this J., 1913, 36.-1. F. B. 


Derivatives of scfrsmine dyestuffs. Fr. Pat 468,867. 
^ See IV. 


Rubber -bearing plants ; Process for facilitating the dimina- 
turn from ^e bark of landolphia vines aid other kinds 

of of the portions which are non-laticiferous. 8. 

Goldreioh and J. L. Palmer, London. Eng. Pat. 
13,760, June 13, 1913. 

The outer portions of the bark are ^und away without 
materially pressing it, by pMsmg it between a pair of 
Aiffemntudly geared ffuted Ending rolls, the speed of one 
ttH befng about 20 per cent, greater than that of the other, 
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and afterwards ramoving the barren particloB by sifting. 
The material is then pressed into sheets, flahes, etc., 
between even geared rolls and Main sifted to remove 
any briber barren particles.— E. W. L. 


JRubber UUex^, Proem of coagulation of . C. H. 

Boehiinger Sohn. Fr. Pat. 464,102, Oct. 28, 1013. 
Under Int. Conv., Got. 31, 1912. 

Latex is coagulated by means of lactates of aluminium, 
more particularly the normal lactate. 250 c.c, of a 5 
per cent, solution of aluminium lactate will coagulate 
3000 gnns. of latex in 8 mins. — E. W. L. 

Gutta-percha ? Manufacture of . R. B. Hansford, 

London. From Nodorlandsche Gutta-Percha Maat» 
Rchappij, The Hague, Holland. Eng. Pat. 20,118, 
Sept. 5, 1913. 

The loaves and twigs of the trees are finely ground, mixed 
with water, stirred, and heated to 70“ to 75“ C. to extract 
the gutta-percha. — B. N. 

India-rubber subaiitutes ; Process for the premration of 

. J. R. and M. E. McPhic, Nowcastle-on-Tyne. 

Eng. Pat. 4214, Feb. 19, 1913. 

An oil, fat, glyceride or fatty acid is treated with strong 
nitric acid, and the resulting yellow oil is well washed with 
boiling water, and purified by repeated solution in alkali 
and roprecipitation with acid until an elastic mass, 
unaffected by alkali solution, is obtained. This is washed 
with warm water and dried below 100“ C. — E. W. L. 


Imitation rubber with a basis of acetylcellulose ^ and various 
materials and fabrics made therefrom, Act-Ges. fiir 
Anilin-Fabrikation. Fr. Pat. 463,622, Oct. 14, 1913. 
Under Int. Conv., Mar, 22, 1913. 

Acbtylosllulosb is mixed with a substance of low 
volatility capable of conferring plasticity upon the mass, 
loading or colouring matters being addM as desired. 
Fur example : 1 part of nitroacotylc^ulose (see Fr. Pat. 
449,253 of 1912 ; this ,T., 1913, 482) is digested with 2 
parts of methyl phthalate. When the temperature 
reaches about 60“ C. the mass swells up and agglutinates. 
The addition of a small ouantity of a volatile solvent, 
such as acetone, hastens the swelling. The mass may be 
coloured black by the addition of an alcoholic solution of 
nigrosine. Or, 6 prts of acetylcellulose may be digested 
with 10 parts of triacetin and 1 part of amyl alcohol. The 
mass may be mixed with reclaimed rubber and 7 per cent, 
of sulphur and vulcanised by heating for 1 hr. at 135“ G. 
It may idso be dissolved in 2 parts of acetone and 3 parts of 
benzine added to the solution, which may then be employed 
for impregnating fabrics. Or the mass may be run into the 
form of a thin sheet at 60“ C. and under a pressure of 
50 to 150 kilos, per sq. cm., and applied to a fabric under 
pressure. The surface of the fabric should bo first prepared 
with a dilute solution of 1 part of nitroaoetyloellulose, 
1 part of triacetin and 10 parts of tetrachloroethane or 
acetone, and dried. — E. W. L. 


Rubber and like gums ; Method and ap^ratus for extracting 

from gum-containing plants. F. Kempter, Stuttgart, 

Germany. Eng. Pat. 17,880, Aug. 5, 1913. 

See Fr. Pat. 461,093 of 1913 ; this J., 1914, 93.— T. F. B. 


Caoutchouc; Process for manufacturing synthetic . 

C. K. F. L. Gross, Christiania, Norway. U.S. Pat. 
1,090,847, March 24, 1914, 

See Ft. Pat. 459,987 of 1913 ; this J., 1913, 1164.-T. F. B. 

Rxtrading fats, rttMer, waxes, etc., by means of stAvenis. 
Jtt. Pat. 463.178. Set XH. 


XV.-LEATHBR; BOMB; HORN; GLUE, 

Tannin; Composition of . III. L. F. Iljin. B«r,, 

1914, 47, 985—993. (Seo also this J., 1909, 665, 1151 ; 

1910, 504.) 

Bv partial precipitation of a tannin solution with lead 
acetate, and extraction of the unprecipitated portion with 
ethyl acetate (Trimble, The Tannins, 1892, vol. I., W), 
a product of higher rotatory power than the origmal 
tannin was obtained, whilst by decomposing the lead 
precipitate with hydrogen sulphide and extracting with 
ether, a product of lower rotatory power was obtained. 
By repeated fractionation in this way products of rotatory 
power [o]d= about -f29“ and -f 117® respectively, were 
obtained. By similar fractional precipitation with sine 
acetate, the zinc compound being decomposed by the 
calculated quantity of dilute suipburio acid, poduots 
having [ajn=+516“ and 4-137*85“ respectively were 
obtained. The former was sparingly but the latter 
readily soluble in cold water. The product of higher 
rotatory power yielded gallic acid and aextroso on hydro- 
lysis.— A. S. 

Tannin ; Constitution of . XI. A. Geake and M. 

Niorenstein. Bor., 1914, 47, 891 — 898. 

The formation of dextrose in the hydrolysis of tannin 
with acids (compare Fischer and Froudenberg, this J., 
1912, 603, 1043) is confirmed. Nierenstein’s earlier 
failure to detect dextrose as a component of the tannin 
molecule (this J., 1912, 652) was due to the use of alkali 
for effecting hydrolysis. The dextrose is not present in 
a free or loosely-combined form : the rotatory power of 
tannin is not diminished by the action of beer yeast, as 
stated by Biddle and Kelley (this J., 1912, 787), provided 
care bo taken to prevent infection by moulds (compare 
Knudson, this J., 1913, 545). By partial hydrolysis 
(4 hours with 5 per cent, sulphurio acid) of carefully 
purified tannin, there were produced 2^ — 4 per cent, of a 
crystalline substance, not yet identified, vmich did not 
yield sugar on hydrolysis, 20—25 per cent, of gallic acid, and 
60—70 per cent, uf an amorphous substance of almost the 
same comiKwition and properties as the original tannin, 
but differing from the latter and from the pentadigalloyl- 
glucose of Fischer and Freudenborg (toe. cit.) by its con- 
siderably higher rotatory power, especially in glacial acetic 
acid and in alcohol. — A. S. 


Fat as a by-product in the manufacture of glue from hide 
trimmings. Dubovitz. /SfceXII. 


Patents. 

Animal refuse; Thermochemical process and apjmratus 

for transforming into fat, flesh powder, geUUin, etc, 

J. Margolos. Fr. Pat. 463,179, July 24, 1913. 

Animal refuse, etc. is heated with steam under a pressure 
of 2 to 8 kilos, in autoclaves containing perforated oylinders 
in which agitators rotate. The decoction of nitrogenous 
substances, fat and condensation water is continuously 
dri^wn off into closed vessels, where the different oon- 
stituents are separated, whilst the residual nitronnous 
matter is dried in vacuo in a cylinder providea with 
beaters and heated by steam coming from the digester. 

— C. A. M. 


Leather scrap ; Manufacture of a solid and dasHe mass 

, G. Kraitschier and “Veto Company*’ 

Vertriebsges. fur Schutzapparate gegen Feuer und 
Einbruoh, G. m. b. H. Fr. Pat. 463,200, Sopt. 13, 1913. 
Finely divided leather scrap is bleached for 8 hours in 
a bath of chloride of lime, oried, washed in water, dried 
again, reduced to powder and mixed with an agglomerant 
either damp or with a small quantity of fatty mate^l. 
The raateriw is then moulded by hydraulic preesee. The 
incombustibility may be increased by addition of borax, 
sulphurio acid or potassium silicate.— B. J. L. 
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Casein-glut; Process for preparing—. A. and A. 
Bernstoin. Oer. Pat. 270,200, Jan. 29, 1913. 

Casein is treatisd with free wain acid or wth resin con* 
tuninK a large percentage of free resin acid, in prince 
of hot water, and the mixture is brought to the wndition 
of a colloidal solution by addition of alkali. T. r . B. 

Horn or Uather ; Manufacture of svhsUiMes similar to — - 
/rom Imil^r or leather scrap. P. P. 

M. P. Kasmussen. Fr. Pat. 463,696, Oct. 14, 1913. 

Leather scrap is treated with alkaU to remove tannin and 
then with a glue solution containing acetic acid after 
washing away excess of alkali. The mass is filter- 
nressed, allowed to stand for some time, when it l^mes 
nearly black, and then hardened by moans of formaldehyde 
vapour or solution. — I). J. L. 

Uather; ProeeM for the 

L. IJlionMd. Vienna. Eng. Pat. 28,210, Dec. 6, 1912. 
Under Int. Conv., April 6, 1912. 

See Fr. Pat. 466,261 of 1913 ; this J., 1913, 963.— T. F. B. 

Bidet; Method of treating 

Moore and W. Trantom, Lymm. U.S. Pat. 1,091,236, 
March 24, 1914. 

See Eng. Pat. 18,990 of 1913 ; this J., 1914, 326.— T. F. B. 


XVL-SOILS ; FKRTTLISKRS, 

Marshy land ; Improvement of in Fir^nd aMition 

of sand. A. mndeU. Finska. Moss Kulturforemngens 
^dskrift, HeUingfori, 1913. Reprint 8 pp. Bieder- 
mann's Zentr., 1914, 48, 167—169. 

Experiments with oats extending over two years showed 
that loam is much superior to sand as an a^jwimi to 
unmanured marshy land. The addition of "ot 

produce any improvement unless more than 4(W cubic 
Sevres per hectare (6700 cb. ft. per acre) were added. If 
the land was otherwise provided with phoiyhates and 
potash, the difference in effect between sand and loam 
was not appreciable. — ^W. H. P. 

Phosphoric acid <» *?*-; 

Homberger. Landwirtsch. Versuchsst., 1913, 82, --99— 

302. Biodormann’s Zentr., 1914, 148—149. 

In the analysis of soils the ammonium phosphomolybdatc 
precipitate froaiiently does not dissolve completely in 
ammonia, a ^tish residue being loft. This consists 
mainly of hydrated titanium dioxide but it may contain 
as much as 3 mgrms. of phosphoric acid. The precipitate 
ahouH therefore be fused with sodium cwbonate and 
extracted with water. Sodium phosphate dissolv^ mth 
the carbonate and the phosphate can be determined in 
the usual way in the solution. Acid sodium titanate 
remains undissolved.— W. H. P. 

Soils ; Presence of stmt benzene derivatives 

Shoroy. J. Agric. Research, 1914, 1, 367—363. 

Eight different samples of a sandy soil from Florida at 
present devoted to orange culture w«e examined, the 
top soil and the subsoU separately. From one subsoil 
sample benzoic acid was isolated (2 grms. from 26 kdos, of 
soil) ; from several other samples, principally subsoils 
m-hydroxytoluic acid (up to 10 grms. from 26 and 

from four samples, vanulin (a few mgrms. from 26 kilos.) ; 
in all the sarnies evidence of the presence of smaU 
Quantitiea of vanillin wee obtained, it ieems unlil^y 
that the vaniUm exiits in the eoil otherwise than as fnw 
TanUlin. and it is oonohided that in some of the soils 
at least a portion of the two acids is present as 
free acid.— W. R P» 


Winter spraying with solutions of nitrate soda. W. S. 
Ballard and W. H. Volok. J. Agnc. Research, 1914, 

1, 437—444. 

Experiments in 1912 showed that the blossom on Yellow 
Bellflower appltjs o|>ened about a fortnight earlier when 
the trees were thoroughly sprayed with a solution con- 
taining sodium nitrate (1 lb. per gall.) and caustic potash 
(1 lb. per 7 galls.), early in February. The fobage wm not 
stimufatod so soon as the blossom, but the jdeld of fruit 
from the treated trees was five times as groat as wom a 
chock row of untreated ones. A single tree receiving 60 lb. 
of sodium nitrate as root fertUisor gave no increased pro- 
duction. In 1913, although frost spoiled the setting of 
the crop, it was found that the stimulation of blossom was 
also produced by calcium nitrate and cyanamide but not 
by ammonium sulphate. Sulphate of potash had some 
effect, but superphosphate none. A weaker nitrate solu- 
tion and nitrate In the absence of alkali wore not so off w- 
tivo, but oxalic acid (1 lb. per 21 galls.) had a similar 
effect to the alkali. ExiKTiinonts on a large scale m 1913 
gave favourable results with apples and pears, but not 
with stone fruit such as cherries. — W. H. r. 

Sugar cane ; Manurial experiments with — — . H. A. 
Temfmny. Imp. Dept. Agric. for West Indies. Import 
on experiments conducted in Antigua and St. Kitts, 
1912-13, 65—94. 

The host results were secured when adequate dressings of 
pen manure and allied fertilisers were applied to fields 
destined to bear plant canes, while a light dressing of quick- 
acting nitrogenous manure at the rate of 40 lb. of mtrogen 
per acre, applied in the early stages of growth, was of 
benefit to ratoon canes. Applications of artificial manures 
to i)lant canes which had received an adequate dressing of 
pen manure were ineffective in producing further remunera- 
tive inoroaseB of yield, while the combination of phosphates 
and potash with nitrogen, and also the use of slow-acting 
nitrogenous manures was unproductive of profit m the 
case of ratoon canes. The average profits derived from 
the use of calcium nitrate were somewhat Iws than with 
sodium nitrate, but greater than with ammonium sulphate. 
The application of nitrolim (crude calcium cyanamide) 
was attended by financial loss. SmaU gains onsu^ from 
the appUcation of molasses to ratoon canes, but not 
sufficient to prove profitable unless the value of exhausted 
molasses was very low. — L. J. pf. W. 

Patents. 

Plants, fields, sown seeds, crojis, or the like ; Chernkal, 

dectro-chemical, and eketrk treatment of . R. Mies, 

Loudon. Eng. Pat. 11,997, May 22, 1913. 

The soil is treated with solutions of phosphoric acid, 
copper and manganese salts, picric acid, si^um chlonde, 
lime, and carbon bisulphide, and then subjected to the 
action of a current of electricity of 80,000 volts and about 
30 miUi-amperes, the electrodes being placed in the ground 
at a depth of about 25 cm. In the case of growing pUnts, 
one electrode may be attached to the stem, and the otoer 
placed in the soil around the roots ; a current of elec- 
tricity of about 20,000 volts and 26 raiUi-amperes u then 
applied at intervals. Various methods of insej^ or 
placing the electrodes in the soil are described.— W. P. b- 

Bask slag; Apparatus for removirtg jrjm from — 

F. Steinert and H. Stein. Ger. Pat. 268,500, Dec. 6, 
1912. 

The slag is ground in a tube- mill, the discharge end of 
which is onefosod by a concentric conical screen wth its 
wider end towards the front of the apparatus. The fine 
material passes through the screen into »n tftjr oonioal 
drum tapering in the opposite direction, whilst the ooawer 
portion, including particles of iron, is thrown out at the 
end of the screen, into a magnetic separator form^ an 
extension of the outer drum and connected therewith bv 
an insulating ring. The particles of iron are retained, 
whilst the slag travels down the oonioal drum, and mixes 
with the finer material— A. S. 


VoK xxxrn,, No. 8.] Cl. XVII.-«CGARS, Ac. Cl. XVIII.— FERMENTATION INDUSTRIES. 


03 


Xm-SUGASS; STARCHES; GUMS. 

Sl^ Mr&cmato^on. Clarifying effect. Analysis of scums. 
H. Pellet. Bull. Absoo. Chim. Suer., 1914, 81, 554— 
563. (See also Stanetk, this J., 1913, 1080.) 

Slow carbonatation frequently causes difficult filtration 
in the cane, as well as in the beet'factory ; silicates gradu* 
ally pass into solution from the lime and on cooling separate 
out and clog the wres of the press-cloths. Carbonatation 
diminishes the j^risation to the extent of about 0*r V. 
per 100 0 . 0 ., the lime either eliminating the optically 
Mtive non-sugars, or modifying their rotation. In 
determining the clarifying effect, trustworthy ^uree are 
not given by a comparison of the apparent purity values : 
and the real purity, which indicates a lower clarifying 
effect than the apparent, should always bo used. The 
content of organic matter in the scum calculated from the 
real punty of the juice before and after carbonatation, 
agrees weU with that determined by calcining the scum 
in a current of oxygen, account being Uken of the small 
amount of carbon always remaining unconsumed. When 
the lime used contains much magnesia, the weight of the 
dried scum found wdl bo greater than that calculated 
from the lime added and from the substances eliminated 
Irom the juice, the water of hydration of the magnesium 
comnounds not being expelled at the usual temperature 
of desiccation, viz., 105'’-! 10*’ C. Another source of 
error in determimng the dry substance of scum is the 
presence of calcium hydroxide, which has escaped car- 
bonatation. During desiccation this is gradually car- 
bonated, and a correction should be made after deter- 
mininjj the amount present by dissolving a portion of the 
scum m sugar solution, and titrating with standard acid, 
a blank expenment being made at the same time using 
water in place of sugar solution.— J. I*. 0. 

Beet slice dryf^s; Exjdaaiom in . Albrecht. Dout. 

Zuckerind., 1914, 39, 269. 

In the case of a Biittnor and Meyer apparatus explosions 
were trac^ to the accumulation of dust, but in that of a 
1 ctry and Hocking dryer the cause was not ascertained, 
though owmg to insufficient draught and the chimney 
being placed in the side, and not in the middle of the planL 
opportunity was given for the collection of combustible 
gMcs, pnncipally carbon monoxide. For the avoidance 
such accidents, Kohler recommends the use of a 
cyclone dust separator, and that when the dryer is 
not m use, banking of the fire should be avoided, the 
(himney shutter kept open, and the ventilator daniiier 
always closed. — J. P. 0. * 

Bucrosc determination ; Source of error in the Clerqet . ' 

V. Stanek. Z, Zuckerind. Bohm., 1914, 38 , 289—298 * 
(kSee also Langguth, this J., 1914, 90.) ! 

constant for the half-normal solution read ' 
at 20 C. IB stated to be 132-66 provided the reading of the 
3 to 5 minut^ after i 

WUng the observation tube. Since this condition cannot 
always be realised, it is suggested that the polarisations j 
after mversion be made 15 to 30 minutes after filling, 
when the rotation will have become constant, and that 
the constant used be 132-95 (say 133-00).— L. J. dk W. 

Uoneya^ Emminaiion of Belgian . R. Ledcnt. 

Bull. boc. Chun. Belg., 1914, 28 , 73—77. 
Ninbtbbn samples of genuine honey contained from 
to 21-13 jwr cent, of water and from 0-08 to 0-32 per 
of Mb. The volume of the precipitates obtain^ 
from {SCO this i., 1910, 105) varied 

® *^080 described by 

^ehe and by Jaegerschmidt (this J., 1908, 1127: 1909 
W6), are recommended for the detection of added invert 
Bugar in honey (see also this J., 1910, 1072).— W P S 


place only m pi«ie^ 
produ^ was exoSedingly 
rea^y hydrolysed. The ammo group was etiminat^y 

fli ^ J nitripn was vigorouMy 

volved and after a ^ort time the mtrogen-free product 
wp^todM a white solid This proved toL bentyUdeno- 
mwmose, the yield being about 00 per cent, of thco- 
wtical; It was very readily hydroly& to d-mannose. 
Glucosamine hu now boon converted mto dextrose (Chem. 

dm;?*""®*' IW, 1128) and into 

t^mann^. Opti^ mvemon must accordingly have 
wourred in one of these transformations, most probably 
in the latter dunng the action of sodium nitrite on the 
oonzylideneammomethylglnooside hyxlroohloride. 

-J.H.L. 

i?*cc starch The fractional liquefaction of P. J. 

Warth imd I). B. Darabsett. Mem. Dept. Agrio. 
India, [Chera. senes], 1914, 8, 135—147. 

Stahouks from different varieties of rioe can be dSt- 
tinguished by fractional liquefaction at different tempera- 
tures. 1 grm. of the material, prepared in a state of 
fine division by digestion with 1 per cent, potassium 
hydroxide for 24 hours, is stirred with 70 o.o. of water 
and maintained at the desired temperature for 1 hour! 
Iho starch liijuefiablo at that temperature is converted 
into a paste in which unaltered starch granules remain 
suspnded. The cooled liquid is then treated for 2 hours 
with 10 c.o. of malt extract at 30° C., at which temperature 
no appreciable erosion of starch grannies occurs. An 
aliquot Mrtion of the filtered solution is hydrolysed with 
hydrwhlorio acid, the dextrose determined by Fehling’s 
solution and a permanganate titration of the ouprora 
oxide, and the amount of starch liquefied at the given 
temperature calculated. Very oharaoteristio curves are 
obtained for various rice starohos 1^ plotting percentage 
liquefaction agamst temperature.-— G. ft M. 

Adhesives: Analysis of soluble [Detection of gum 

arabic in mesence of dextrin.] G. Armani and I. Barboni. 
Annali Chim. Ap^., 1914, 1, 138—142. 

The sample is distiUed with 12 per cent, hydrochloric acid 
and the distillate treated with a solution of benzidine 
acetate: a yellow colouration is produced if dextrin or 
gum arabic is present. A 30 per cent, solution of 
potasBium hydroxide is then added gradually till a pre- 
cteitete is produced, and the latter is dissedved by gra£ial 
addition of acetic acid : a rod oolonration, with violet reflex, 
indicates the prosonoe of gum arabic or similar soluble gum 
ill the original material.— A. S. 

Manurial experiments tvith sugar cane. Tempany. i3feXVI. 

Detection of raw beet products in oimiziure with raw cane 
products. Ling. Nee XVIII, 

Action of invertase on sucrose in methyl and ethyl alcohols 
of different strengths. Bourquelot and Bridel, Nee X VIIL 


Xm-FERMENTATKEI OIDU811U1S. 


I ] 


d-mtu^iw ; Cmvtrtion of i^o d-mannoae. J. C. 

MnatML-DoosAMiim was oonvertod into benevlideno- 
«imnoniethyIgiuco«de hydrochloride by interaotm with 


i [Brewing sugars]. Detection of raw hut products in 
I admixture with raw cane panels. A, R. Line. J 
' Inst. Brew., 1914, 20 , 185-195. ^ 

SvcBOBB derived from sugar cane is entirely identical 
with the sucrose of the sugar beet The nauseous 
secondary matters present in raw beet sugars, however, 
render them unsuitod for the preparatkm of brei^ 
“ invert ” sugar, whereas raw cane pMuots are eminently 
suitable on account of their full and luscious flavour. 
Admixture of partially refined inverted beet mo- 
ducts with cane products may be quite undetectable 
by aroma or flivoor, but may 1 m to yeast weakness and 
fretty beers. The deteotkm of such admixture by meaaa 
of tbe high predion of oaldua salts in the ash of oane 
as compared with beet produot^, appewt to be no lo^ 
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pebble Binoe lime is used for the defecation of beet 
juioes. The author suggests that a more useful means 
may be found in the content of albuminoids (nitrogenous 
matters other than nitrates or nitrites) which is usually 
much higher in beet than in oane products. Owing to the 
wide Tariations which are found in the nitrogen-content 
of low-grade cane sugars, however, it is impossible to 
fiz rigid limits for the albuminoid-content of invert 
sugars prepared from cane products, so as to exclude those 
made from beet, but the author suggests the values 0*3, 
0*5 and 0*75 per cent, for invert sugars of grades 1, 2 and 3 ! 
respectively. In cases whore those limits are exceeded | 
however, additional evidence (odour and flavour) should ! 
be adduced before pronouncing that a sample containrbeet I 
products. In a number of samples known to bo made from 
Deet products, the author found M6, 1*38, 1*39, 1*70 and j 
1*12 per cent. (No. 1 grade) and 2*21 and 2*29 per cent. ! 
(No. 2 ^ado). The nitrogenous matters present in boot, 
consist largely of betaine, and are in general of lower < 


to 5 litres of fermenting 10 per cent, sucrose solution. 
After 5 days, 10 grms. of unchanged nitrobenzene and 
3*9 grms. of aniline were isolated from the fermented 
liquid. (Cp. Neuberg and Steenbook, this J., 1013, 803.) 

— J. H. L, 

Mali worts and burs; Ttmpsraiurt corrections to bt 

applied to the specific gravitiu of . F. E. Day ana 

S. L. Amos. «T. Inst. Brew., 1914, 20, 196 — 198 
Table I. shows the corrections necessary to convert 
sp. cavities of malt mash worts, determine in a 50 c.c. 
bottle at temperatures other than GO*’ F. and compared 
with water at the same tem])erature6, into gravities at 
60° F. The table applies only to worts of which the 
gravities lie between 1024 and 1031, and before the 
corrections are applied a set of weighings of water and 
malt extract should bo made, in order to be certain that the 
bottle used is not abnormal as regards expansion with 
heat. 


Table I. 

Fractions of a degree of grarity to be added or subtracted. 


.Single degrees Faltreidieit. 


Temp. • F. 






, 

-- 




0 

1 

2 


4 

6 6 

7 

8 

9 

40 Deduct i 

„ 





0 32 ! 0-30 

0-29 

0 27 

0*26 

60 ■) 

0 23 

0-21 

018 

0 10 

0 13 

011 008 

0 06 

004 

0*02 

60 Add ( 

— 

0 02 

0 04 

006 

008 

009 on 

0*13 

015 

0 *!G 

70 ( 

' 0 ‘ J 8 

0-20 

0 21 

0*23 

0 24 

0-25 : 0-26 

0*27 

0-27 

0*28 


Table II. shows corrections to bo applied to the apparent gravity of beers when using the hydrometer. 

Table II. 


Brass hydrometer 


Qiass hydromett*r 


19 91 


Curreetiona in fractions of 1 lb. per barrel. 


Range of apparent 
gravity, lb. 


2—n 

5 — » 
0—16 
a— 5 

6 — 0 
0-16 


45 « 

60 * 

i 65 ’ 

1 

I 60 ' 

1 Deduct. 


0-30 

0-20 

010 


0-40 

0-30 

0-20 

— 

0-60 

0-35 

0*26 

— 

0-36 1 

0-25 

0*10 

— 

0-46 

0-86 

0-20 

— 

055 1 

1 

U -40 

0-25 

— 


65 * 

70 * 

75 * 

80 * 

Add . 

0 16 

0-35 

0-50 


0-20 

0-40 

0*60 



0-25 

0-45 

0*70 



0-20 

0*40 

0*60 

0*85 

0-25 

0*46 

0*70 

1*00 

030 

0*50 

0*80 

1*10 


*— -J. H. L. 


molecular weight than those of cane, so that in the ma*iu- 
faoture of brewing sugars they are less completely removed 
by the char, il^taine is not assimilated by yeast and 
may possibly be somewhat toxic; its decomposition 
product trimethylamine, would certainly impart a very 
unpleasant odour and flavour to beer. — J . H. L. 

Fermentation; Dou the enzumetheory of require 

limitaiionf E. Buchner and S. Skraup. Ber., 1914, 
47, 863-~870. 

The authors criticise adversely the hypothesis recently 
advanced by Buhner {Die Ern^rungsphysiol. der HefezelU 
bei alk. Odrung, Buhner's Archiv, f. Physiol., Supul. 
Bd., 1913, 1 — 369) according to which there occurs in the 
yeast cell not only an enzymatic decomposition of sugar, 
but also a deoomimsition due to vital prooess not differing 
from the enzymatic one in its ohemioafoourse.— J, H. L. 

Reductions; Fhftochemical . /. Transformation of 

ike nitro-group into the amino-group. C. Neuberg and 
E. Welde. &oohem. Zeits., 1914, 60, 472—479. 

NiTBOBiNSurE, added to sugar solutions in oourse of 
fermentation by living yea«t, is in part reduced to aniline. 
In one experiment 17*5 grms. of nitrobenzene were added 


Inverta^e; Action of on sucrose in methyl and ethyl 

alcohols of different strengths. E. Bourquelot and M. 
Bridel. J. Pharm. Chim., 1914, 9, 321 — ^327. 

One grm. of sucrose in 100 c.c. of methyl alcohol of 10 to 
40 per cent, was completely ^drolysed by invertase at 
18° — 20° C. in 3 to 19 days. Tme invertase was prepared 
from top fermentation yeast (0*2 grm. in each case) which 
had been killed by contact with ewyl alcohol for 12 hours, 
then drained and dried in air. The invert sugar was 
determined 1^ reduction since it was found that as the 
TOroentage of alcohols increased, the rotatoiyr power of 
leevidose decreased and that of dextrose increasod. With 
a higher percentage of methyl alcohol t^n 40 per cent, 
the invertase was destroyed. With ethyl alcohol the 
action was complete in solutions up to 40 per cent, strength, 
but beyond tha the hydrolysis was incomplete owing to 
the in^nbility of the invertase, although after two 
months in contact with 90 per cent, alcohol it was still 
active.— L. J. de W. • 
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Patints. 

Oxidation mean$ and proeeaaoa [particular^ for graint and 
flour]. B. I. LoTin, MAnchoster. Rng. Pat. 5405, 
t^roh 4, 1013. 

Tfls electrolyte or mother-liquor used in the eleotrol^io 
production of persulphates is added in suitable proportions 
to grain or dour ; when used for flour, a portion of the 
sulphuric acid in the liquor may be replaced by phosphoric 
acid, or a small quantity of potassium perchlorate may 
be added, or the sulphuric acid may be combined by 
the addition of calcium pnosphato. — W. P. S. 


31 ilk or cream; [Electrical] Trexitment of during 

churning. B. Combe, Cheltenham. Enq. Pat. 6418, 
March 15, 1913. 

The milk or cream is subjected, during the churning 
operation, to the action of a current of electricitv. 

—W. P. S 


JToodw ; Process of treating . E. B. Heller, Philadelphia, 

Pa., Assignor to A. R. Brandly, Tuttle Falls township, 
N.J. U.S. Pat. 1,090,210, March 17, 1914. 

Melted butter (or a liquid fat or oil) is subjected to 
centrifugal force, with or without 8imultaneou.s treatment 
with a current of air, electrified air or a gas, and is then 
emulsified with a suitable substance. — C. A. M. 


Food fats ; Manufacture of . P. A. Schmitt, Ham- 

burg, Germany. Eng. Pat. 14,872, June 27, 1913. 
Under Int. Conv., June 28, 1912. 

8kk Fr. Pat. 460,614 of 1913 ; this J., 1914, 98.— T. F. B. 


XIXB.-WATER PURMCATION; SANITATION. 

Lead [la water]; A new, very sensitive reaction for . 

W. N. I wane w. Chem.-Zeit., 1914, 88, 460. 

A 2 PER CENT, solution of sodium bisulphite, which should 
not be acid to methyl orange, can be used for detecting 
minute quantities of lead in water. The addition of an 
equal volume of the reagent produces a cloudiness, which, 
if the quantity of load is very small (1 in 1,000,000), 
appears only after some minutes. The presence of copper, 
silver, nickel, iron, aluminium, magnesium and calcium 
does not influence the reaction, but barium or tin must 
not be present. The sensitiveness of the reaction is 
1 : 20,000,000.-0. F. M. 


Bacteria; The escape of into the atmosphere by the 

spraying of polluted UHiter. L. Cavcl. Comptes rend., 
1914, 168, 896-898. 

The spraying devices used in some biological purifying 
stations for distributing polluted water over the bacteria 
i)ed8 are a source of considerable danger. Petri dishes 
containing sterilised gelatinised bouillon were exposed 
for specified times facing the direction of the wind, before 
and after passing over a bacteria bed. After 6 days 
whilst in most cases the dishes exposed to the air before 
passing over the bacteria bed remained sterile, those 
exposed to the air after passing over exhibited numerous 
coioniee, amongst which could be identified some origina- 
ting from the mirmful bacteria normally found in sewage 
effluents. — Q. F. M. ® 

Patents. 

{Water] Filter, H. Reisert, Cologne. U.S. Pat. 1,088,929. 
March 3, 1914. 

A NUMBER of filter beds are arranged one above the 
other, conduits leading downward from eaoh bed through 


the bed or beds beneath to a chamber which receives the 
mtered water from all the beds. The filtered water can 
he foroed back by compressed air through any bed for 
cleaning purposes. — H. H. 


Plague bacilli; Process for desirwing . P. Brat. 

Ger: Pat. 270,076, Deo. 12, 1912. 

The infected^ substances are treated with the vapours of 
acrolein or similar compounds, especially the dutillates 
obtained by heating rape oil or other substances con- 
taining glycerol at temperatures above 360® C. Under 
these conditions, cultures of plague bacilli on agar were 
completely killed after 17 hours, whilst treatment with 
formaldehyde vapour for 24 hours was insufficient for 
the purpose. — T. F. B. 


Sterilising liquids by means of ultra-violet rays ; Apparatus 
for . V. Henri, A. Holbronner, and M. von Reck- 

linghausen, Paris, Assignors to the R.U.V. Co., New 
York. U.S. Pat. 1,091,221, March 24, 1914. 

See Eng. Pat. 14,129 of 1910 ; this J., 1911, 106.— T. F. B. 


Sterilising liquids by meam of the ultra-vioUt rays ; Appar- 
atus for . T. Nogier, Lyons, France. U.S. Pat, 

1,091,382, March 24, 1914. 

See Eng. Pat. 9660 of 1911 ; this J., 1912, 366.— T. F. B. 


Production, by means of the electric arc, of a gas with pre- 
servative properties. Fr. Pat. 463,728. See XI. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Solanum angustifolium ; Constituents of, and isolation of 

a new gluco-aUcaloid from . F. Tutin and H. W. B, 

Clewer. Chem. Soc. Trans., 1914, 105, 569 — 676. 
30’92 KILOS, of dried loaves, twi» and flowers of Solanum 
angustifolium, Ruiz et Pa von [^'DurazniUo Blanco ”) from 
Peru were extracted with hot alcohol and the concentrated 
extract distilled with steam. Only a trace of essential 
oil was obtained. From the aqueous extract the follow- 
ing substances were isolated : quercetin, rutin (quercetin 
glucorhamnoside C,7HtoOia,3H|0), f-asparagine and a new 
crystalline gluco-alkaloid, solangustine, C|tH|, 07 N,H| 0 , 
m. pt. 235° C., which forms a crystalline sulphate insoluble 
in all solvents except boiling acetic acid. The hydro- 
chloride and nitrate of solanjrastine are amorphous. On 
hydrolysis solangustine yields an amorphous alkaloid, 
aolangustidine, C, 7 H|,OtN, and 1 mol. of dextrose. The 
hydrochloride, hydrobromide, nitrate and sulphate of 
•olangustidine arc orystalline and insoluble in water. 
The aqueous extract also contained amorphous alkaloi^l 
substance, Iffivuloso and viscid amorphous products which 
yielded quercetin and 3.4-dihydroxyoinnamio acid on 
treatment with alkalis. The portion of the alcoholic 
extract insoluble in water yielded triaoontane, a phyto- 
sterol, 0 , 7 H 4 , 0 , a phytosterolglucoside, and 

a mixture of palmitic, stearic, oluytinio, oerotio, linolio 
and linolenio acids, as well as a higher fatty acid, proltobly 
melissio acid, solangustine, ohlorophyll and resinous 
material. Neither the total extractives (equivalent to 
3*5 gnus, of the drug), solai^stine (0-48 grm.) or the 
amorphous alkaloidaf materim had any phy^ologioal 
effect.— T. C. 

Daviesia kuifolia i Constituents of . F. B. Power and 

A. H, Salway, Chem. Soc. !lVans. 1914, 105, 767— 
778. 

The ground leaves and stems of Daviesia lalifolia, R.Br, 
collect in Victoria, were extracted with alcohol, and, after 
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eonc«Bti%tiQg, the extract wm diatOled in steam. A small 
ameuRt of essential oil with a {pleasant smell was obtained, 
which after remoTing bensoio acid, distilled between 
200*’ and 220® C. The following compounds were obtained 
from the portion of the alcoholic extract soluble in water : 
benzoic, salicylic, p-coumaric and fnmaric acids, diben^l 
ghe09yUHfe, a quercetin glucoside and dextrose. Diben- 
zoylglucoxylose, ^^nHtgOn^HjO, m. pt. 147® — 148® C., 
is the crystalline benzoyl derivative of a new disaccharide, j 
glucoseyloie, and possesses an extremely bitter taste, i 
Cllucoxylose, CjiH,oOio, yields 1 mol. of dextrose and I 
1 mol. of xylose on hydrolysis. The portion of the aloo* i 
holio extract insoluble in water was chiefly resinous j 
material and yielded myricyl alcohol, hentriacontano, a | 
phytosterol, G,7H4,0, m. pt. 135® — 136° C., benzoic, | 
palmitic, stearic and linolic acids, and the same dibenzwl- | 
glucoxylose obtained from the aqueous extract. Tlie | 
bitterness of the drug is due to the crystalline dibenzoyl- | 
glucoxylose, which belongs to a class of substances not | 
hitherto observed to occur in nature.— T. C. i 


Tobacw rmng^ Chemistry of . J. von Degrazia. j 

FaohHohe Mitt, der oesterr. Tabakregie, 1913, 109 — i 
117. Chem. Zentr., 1914, 1, 1196-1197. j 

Seven kilos, of “ Turkish Gobitz,” consisting of tho waste 
from different Turkish smoking tobaccos, was extracted ' 
with warm water to remove tannin and alkaloid salts, i 
dried, and extracted with hot alcohol. The cooled extract | 
was filtered, the alcohol distilled off, and the residue { 
washed with hot water to remove fatty iwids. 250 grms. , 
of resin were thus obtained and from it tho following j 
constituents were isolated. a-Tabaktmic acid, a brittle, ! 
dark brown, odourless amorphous mass, sparingly soluble ! 
in alcohol when dry, soluble in methyl ana amyl alcohols, ' 
chloroform, benzene, nitrobenzene, acetone, xylene, | 
glycerin and oil of turpentine, vary slightly soluble in et^yl ' 
and amyl acetates, insoluble in other, p(»trolovim spirit, , 
and carbon bisulphide. |^-Tabakenic acid, a dark green 
(probably duo to chlorophyll) brittle mass, soluble in 
alcohol, chloroform, ether, nitrobenzene, amyl alcohol, 
ethyl acetate, and acetone, insoluble in carbon bisulphide, 
benzene, xylene, and petroleum spirit. 7-Tabekonic acid 
(»btained as a viscous brown liquid of unpleasant odour ; j 
distinguished from the /ii-acid by not forming a load salt ; j 
solubk in alcohol, ether, nitrobenzene, amyl alcohol, ethyl j 
acetate, and acetone, slightly soluble in mothvl dcohol, i 
benzene, and xylene, insoluble in carbon bisulphide and ' 
fietroleum spirit. Tobacco-resiuol, present in j 

the tobacco as on ester of tho (i- or y-aeid, forms white i 
flocks of microscopic needles, in. pt. (uncorr. 219® C.), ! 
slightly soluble in the common organic solvents ; m. pt. 
of acetyl-derivative, 164® C. Tobacco-resene, CMHeiOj, 
a reddish-brown viscous liquid, which is not attacked by 
fused alkalis; sp. gr. 0«941 at 18-7® C., nV»= 1-6169, 
miscible with most organic solvents, gives a turbid solu- i 
tion with petroleum spirit. Tho odour of tho tobacco j 
resin is due to the resenc, which is present in larger | 
quantity than the other constituents. About ^ grm. of j 
essential oil, of pleasant odour, nn— 1*4882, was also { 
obtained,— A. S. * I 


Phytin and phytic acid. G. Clarke Chem. Soc. Trans., ■ 
1914, 106, 63^545. (See also this J., 1914, 371.) « i 

The phytin was extracted with 4-5 per cent, acetic acid ■ 
from tho seeds of Indian field mustards from which the ' 


isolated from the mixture id aokbi, gave analytical results 
in agreement with salts of such acids. Tho author 
concludes that phytin is possibly a oorai^x ealoinsi- 
magnesium salt of an inositol-phospkorio acid and pboe- 
phorio acid, which yields a mixture of the two acids upoiB 
removal of the bases. — J. B. 


Zophantus rugoaua j The eseeniial oil of . P. dfr 

Vilmorin and F. Levallois. Bull. Soc. Ohim., 1914,. 

16, 342-346, 

The oil (yield about 1-5 grms. from 1 kilo, of the planter 
was an amber coloured liquid, solidif. pt. below — 15® C., 
soluble in all proportions in 96 per cent, alcohol, sp. gr. 
at 16®/4®C., 0*962 to 0-967; [aln=+4W to 4-6*l?V 
maximum saponif. value 3-7, after acetylation 7*4. Dis- 
tillation at 10 mm, pressure gave the following fractions : 
60®— ^3® (I, 8 per cent. ; 63®— 90®, 2 ; 90^—94®, 86 ; 
residue, 4 per cent. The chief fraction (90® — 92® C.) was 
probably incthylchavicol, and was converted into anethoi 
by boiling for 20 hours with alcoholic potassium hydroxide. 
The lower fractions consisted eesentially of terpencs, and 
limonene was identified by its tetrabromide and nitroso- 
chloridc. — G. F. M. 


Amber oil. A. Karoly. Ber., 1914, 47, 10I6-102a.. 
Kectifjei) amber oil containing a small proportion of 
acid and ester was fractionated by distillation. It con- 
sisted principally of torpones boiling between 1,54® and 
177® C., and sosquitorpenos boiling at. 240® — 260® C. Tho 
characters, of the terpeno fractions were; ap= 0* to 
— 1® 25^ sp. gr. 0-8473 to 0-8648 at 20® C., nD=: 1-4706 to- 
1-4818 at 20® C. Treatment with bromine gave a sub- 
stance, (’ttHyBrj, melting at 242° C., api>arently identical, 
with tribromohemimclliteno. The terpone fraction was 
hydrated by heating with a mixture of dilute sulphuric 
acid and acetic acid to 60® C., when a small proportion of 
borneol was obtained. Some hoptylic acid was produced 
by oxidising with permanganate at 0® C. Oxidation with 
nitric acid yielded terephthalic acid, 1.3'dimethyltere- 
pht.halic acid, and an acid, CgH704N, melting at 189° — 
190® C., possibly 2-nitro-p-toluic acid. Tlio presence of 
dihydroliemimcllitene and dihydroisodureno in the originat. 
oil was inferred. — F. Sudn. 


Essential oils; Constituents of . The sesquiterpene, 

fi-qurjuTiene. F. W. Semmler and K. E. Spomitz. 
Bcr., 1914, 47, 1029—1030. 

To separate a- and ^-gurjunene, the mixture was oxidised 
with a solution of permanganate in aqueous acetone 
solution, when the ^-gurjunenc was loft nnattacked. 
After purifying, this sesquiterpene boiled at 113'6® — 114® C. 
at 7 mm./had -1-19°, sp, gr. 0-9329 at 20® C. and 
nD== 1-50526. It was reduced by means of hydrogen in 
the presence of platinum black with the formation of 
dihydro-^-gurjunene, which boiled at 116®— 117* C, 

at 7 mm., had tho'sp. gr. 0-9239 at 20° C., nps* 1-49490,, 
and aD= —37®. This tricyclic sesquiterpene is distinct 
from cedrone (this .1., 1912, 660), for it yielded no charac- 
teristic products after ozonisation. — F. Shdk. 


fat had been previously removed by extraction with 
petroleum. It was purified by taking advantage of the 
fact that it sejiarates from a cold 8 per cent, acetic acid 
solution on boiling, and was obtained as a snow-white, 
amorphous powder containii^ carbon, hydro^n, phos- 
phorus, calcium and magnesium. The free acid (physic 
acid), prepared by wajr of tho lead and copper salts, 
contained phosphorio acid in inorganic combination ; the 
ammonium salt obtained from the sparingly soluble 
strychnine salt contained no phosphate in such combina- 
tion. The oompoution of pure phytin corresponded to 
no calcium-magnenium salt of a simple acid ester of inositol 
and phosphorio acid, whereas the above strychinne mtht, 


Fenchocamphorone ; Total synthesis of and its oxidation'- 

with Caro's acid. G. Komppa, Ber., 1914, 47, 933— 
936. 

; The lead salt of bomo-apocamphorio acid (pinophanio- 
acid) was distilled in a current of carbon dioxido when 
I me. -fenchocamphorone was produced (Ber., 1911, 44, 
1366). The semioarbazone, G10H47N9O, melted at 220* C. 

I after crystallising f)‘om aqueous eJcohol, and the ketone- 
regenerated therefrom melted at 110® C. i)-d-fenobo- 
I camphorone prepared from D-f-fenchene Mve apocam- 
I pholido when oxidised with CTaro’s acid.— F. Bhon. 
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Fent^enu ; Otonisaium of etriain . G. Kompp* tnd 

a V. Hintikka Ber., 1914, 47, 93 e~m 

Bt the action of ozone upon an acetic acid solution of 
i>*f‘fenchene prepared from fenohylamine (see tlw J., 
1909, 956), /)«d>fenchoeamphorone was produced toother 
with an acid of m. pt. 7(r— 71® C. The same pr^ucts 
were obtained by the oeonisation of />-f>fenchene tirepared 
from f-fencbyl alcohol, and of i>*d>fenoheno. Wallach’s 
formnlft for I>-/*fenchene and D'd-fenohocamphorone are 
confirmed.-~F. Shdn. 


Vanittin. M. Lehmann. Chom.-Zeit., 1914, 88, 398 — 389, 
402—403. 

Thi adulteration of vanillin is detected, and its amount 
determined, by estimations of the sintering-point, the 
melting-point as laid down in the fifth edition of the 
German Pharmacopoeia, t.e., the temperature at w^hich 
the substance forms a continuous column of liquid con- 
taining solid particles, and the point of clear fusion. The 
author’s method for determining those is described, and 
tables and curves showing the effect of the addition of 
from 1 to 50 per cent, of guaiacol carbonate, coumarin, 
heliotropin, benzoic acid, salicylic acid, acetylsalicylic acid, 
acetanilide, or phthalio anhydride, are given. Coumarin 
and heliotropin are recognised by their smell. Benzoic 
acid, salicylic acid, and acetylsalicylic acid with methyl 
alcohol and sulphuric acid give esters of oharacteristio 
smell. Acetanilide gives the isonitiile reaction, phthalio 
acid forms fluorescein, and sugar may be extracted with 
water and determined polarimetrically, or the vanillin- 
sugar mixture fused, when a blue fluorescence is observed 
if 3 per cent, or more of sugar is present.— 0. E. M. 


Ae^ eaiaijfstt. CataJ^ pnpofaiion of 
Som a^ieoHons of eotol^to methods. 
Bull. Soc. Chim., 1914, 15» 321—329. 


new keknes* 
A. Mallh«k 


Contrary to the statement of Senderens (this J., 1914, 
160) other oxides than those of thorium and ziroonium 
can be used with exoellent results for the oatalytio pre- 
paration of ketones from acids. Thus cadmium oxide 
and ferric oxide in many cases give satisfactory yidds,. 
and where they fail, as in the case of isobutyrio and 
isovalei^c acids (this J., 1913, 806) manganous oxide 
has given good results (see preceding abstract). Mixed 
ketones were prepared by directing the vapours of aoids' 
over a layer of ferric oxide maintained at 470®— 480® C. 
A mixture of benzoic and phenylacetio aoids yielded 
phenyl^nzylketone (m, pt. 60® C.), benzole and hydro- 
cinnamio Mids gave benzylaoetophenono (m. pt. 72® C.), 
and ^nzoic acid and the toluio acids yielded the oorres* 
ponding tolylbonzylkotones. Acetic and m-Mninobenzoio 
acids yielded m-aminoacetophenone (ra. pt. 90® C.), 
and the first unaaturated ketone prepared oatal 3 ^ioally, 
cinnamylmethylketone (m. pt. 41® C.), was obtained from 
oinnamio and acetic acids. Sover^ ketones prepared 
directly by the catalysis of aoids were converted into 
a variety of allied substances by oatalytio methods. The 
hydrogenation of propione was effected by means of 
uiokel at 160® C. The diethyloarbinol thus produced 
yielded, in presence of ammonia by catalysis over thoria. 
at 350® C. the primary amine (C,H,),CH.NH„ and 
in prtfflcnee of h 3 rdrogen sulphide the mercaptan 
The hydrogenation of propionooximd' 
over nickel yielded a mixture of the primary ana secondary 
amines, and [(CjHjl-CHJgNH. Butyrone, 

iflobiityrone, and isovalerono yields a similar senes of 
transformation products. — G. h'. M. 


VoUUile fatly acids ; Sohhilily of certain metallic salts of 

in organic solvents. Ai^lication to the, detection of 

these acids. B. Agulhon. Bull. Soc. Chim., 1913, 18, 
404-408. 

Tur solubility of the coloured copjier and iron salts of the 
lower fatty acids in organic solvents increases with the 
molcoular weight of the acid, and this fact may be utilised 
for deteoting the individual acids in mixtures. The 
solution of the acids is made neutral to phonolphthalein 
with caustic soda, and diluted to a concontration of 2 per 
<’cnt. 2 c.c. are then treated with 1 c.c. of ether, and a 
2 per cent, solution of copper sulphate added, drop by 
drop, with agitation, avoiding excess. If the ether is 
coloured blue, butyric, valeric, or a higher acid is indicated. 
Using benzene in place of ether, this is coloured blue if 
valeric or a higher acid be present, but not if only but 3 n‘ic 
acid be present. If the ether is not coloured, a similar 
test is made with ferric chloride solution in presence of 
ethyl acetate, which is coloured blue if propionic acid, 
but not if only acetic acid (or formic acid) be present. 

-A. S. 


Cattily sis of acids ; Vse of manganous oxide for the ; 

preparation of fatty and aromatic ketones. P. Sabatier 
and A. Mailhe. Comptes rend., 1914, 168, 839—836. 
(See also this J., 1913, 800.) 

Manganous oxide is a still more suitable catalyst than 
iron oxide for the preparation of ketones from both fatty 
and axomatio aoids, or mixtures of both. The vapours 
of the acid are passed over a layer of oxide 60 cm. long, 
heated to 400®— 450® C. The oxide may bo employed 
repeatedly, and as little carbonisation or polymerisation 
occurs the yields of the ketones are in moat cases almost 
quantitative. The catalysis of a number of fatty acids is 
described, including the higher members of the series, 
and also isobutyrio and isovaleric acids which, with other 
catalysts, had failed to give satisfactory yields of di- 
isopropyl- and di-isobiityl-kotones respectively. T^e 
synthesis of a number of mixed ketones such as phenyl 
isopronylketone (b. pt. 218® C.), phenylootylketone (m. pt. 
46® C.), and phenylWzylketone (m. pt. 60® C.), is also 
desoribed. A number of the latter were eonverted by 
deduction over nickel into hydrocarbons. — G, F. M, 


Compressed ammonia ; Reactions with — — . {Eeactions 
at high pressures, 111.) A. Stibler. Ber., 1914, 47^ 
909-913. 

Using apparatus previously desoribed (Ber. 1914, 47, SSO)- 
the author investigated the action of ammonia at high 
pressures upon various organic compounds To avoid 
corrosion of the autoclave by halogen uorivatives its inner 
surface was silvered. Carbon tetrachloride, in the presenoe 
of a little copper and iodine, was converted into guanidine, 
along with traces of cyanogen, at 140® C. and pressures 
above 40 atmospheres. EUiyl ohloride was oomplotely 
decomposed in 12 brs. at 220 ® C. and about 220 atmos- 
phere pressure, the product containing about 80 per cent, 
of mono-, 15 per cent, of di- and 5 per cent, of tri-ethylamioe. 
Ethylene dichlorido veiy readily gave good yields of 
ethyloncdiamine. Chlorobenzene was not attaoxed even 
in presence of copper and iodine after 48 hrs. at 250® C. 
and 400 atmospheres, and bromobenzone only slightly 
in presence of ammonium and aluminium iodides, ^tra- 
cbloroethylone and hexachloroethane reaot^ rea^y 
with compressed ammonia, but the reaction product was 
black and apparently consisted of decomposition or 
polymerisation products together with carbon and 
ammonium chlonde. Dicbloroethylene was oi^ ffli^tly 
attacked, Pure other was not attacked at 250® C. ana270 
atmospheres. The action between aqueous ammonia 
and highly compressed carbon dioxide in the presence 
of nuroice stone containing iron salts yields urea and 
hydrocyanic acid. Methyldichloramine also reacted with, 
liquid ammonia at ordinary temperatures giving a product 
which reduced silver nitrate but not Fwlki^s solution 
and bad a pronounced burning taste. This was possibly 
methyl di-imide CH 3 N 1 H, but owing to the exploiive 
nature of the reaction product (possimy due to traoes of 
nitrogen chloride) the author has not been able to establish 
its identity. — W. H. P. 


m-Xylene, ethyl alcohol, water; The system . A.. 

Holt and Jy. M. Bell. Chem. Soc, Trans., 1914, 96» 
633-639. 

Alcohol is miseible in all proportions with m-xyleoe as 
with water, whilst water and w-xylene are immiscible. 
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The results of the examination of mixtures of the three 
^ub8tances at 0^ 19®, 41“, 63“ and 98“ C., are given in 
tables and two curve-diagrams, in one of which are shown 
isotherms obtained by plotting mols. of water added 
against mols. of alcohol in 1(% mols. of alcohol plus 
xylene, whilst in the other — a triangular diagram — the 
results are plotted in vols. per cent, of the components. 
For alcohol contents up to about 76 per cent, by vol., 
the isotherms can bo closely represented by the formula ; — 

Percentage of alcohol 

,1 = constant (K). 

v^Pcrcontago of water 

The value of K varies with the temperature according 
to the expression Ktx~Kto— 0*126 tx, where Kt, is, 
the constant at a temxKsrature tx and Kto the value at 
0“C. When water is added gradually to mixtures of 
xylene and alcohol containing from 76 — 26 per cent, 
of xylene by vol., the phase rich in xylene which first 
separates forms a lower layer, but as the amount of 
water is increased, a critical point is reached when the 
phases rich in xylene and alcohol respectively have the 
same specific gravity, and with still more water the phase 
rich in xylene forms an upper layer. With mixtures of 
xylene and alcohol in the proportions 76-11 to 24-89, 
60-16 to 49*86, and 25*01 to 74*99 c.c., the xylene phase 
changed from bottom to top on addition of 4*39, ^0*8, 
and 17*2 c.c. resjtectivoly of water. — A. S. 

Propant ? Properties of pure . ,T. Timmermans. 

9ull. Soc. Chim. Bclg., 1914, 28, 71—72. 
Propane was prepared by Lebeau’s reaction (Comptes 
rend., 1906, 140, 1042, 1264) : 

2C,H,I+ 2NaNH, = 2NaI+C,H7.NH8-f CjEg+NH,, 
and by Frankland and Kolbe’s method as modified by 
Stahrfoss ; 2CaH7CN-f 2Nn = NaCN+CNCaH.Na+CaHs. 
After purification by suitable chemical treatment and by 
fractional distillation, it solidiHed at — 187*8®C., and 1 
litre of it at 0° C. and 700 mm. pressure weighed 2*0192 
grms. — W. P, S. 

Patents. 

Hexa-amino-arsenobenzene, a triaminobenzenearsinic acid, 
and a diaminoteiranitro-arsenobenzene ; Manufacture 

of . C. F. Boehringer und Sohne, Mannhoim- 

Waldhof, Germany. Eng. Pat. 8137, April 7, 1913. 
Under Int, Conv., March 4, 1913. 

The reduction of 4-amino-3.6-dinitrobenzone-l-arBinic 
acid to hoxa-amino-arsenobenzono (sec Eng. Pat. 7488 of 
1913 ; this J., 1914, 41) can be effected in two or more 
stages. For example the first reduction may bo effected 
by means of sodium hydrosulphite, when 3.4.5-triamino- 
bonzone-l-arsinic acid is produced ; this may bo further • 
reduced by means of hypophosphoroua acid to hexa- 
amino-arsonobonzono. Again, treatment of 4-amino- 
3.6-dinitrobonzene-l-ar8inic acid with 60 per cent, 
phosphorous acid in presence of alcohol at about 40“ C., 
results in the production of a diaminototranitro-araeno- 
bonzene, which can bo converted into the hexa-amino- 
compound by means of stannous chloride and hjV'dro- 
chlorio acid.— T. F. B. 


Arseno compounds! Process for prepari^ unsymmeirical 

. Farbwerko vorm. Meister, Lucius, und Briining. 

Ger. Pat. 270,264, Sept. 25, 1912. Addition to Gor. 
Pat. 261,104. 

A lOXTURE of an organic arsinic acid or areenoxide with 
an inorganic arsenic compound (arsenious or arsenic acids 
or their soluble salts or esters, arsenious chloride, etc.) 
is treated with a reducing agent. If more than one mol. 
of the inorganic arsenic compound is used, the products 
will oontaiu more arsenic and be darker in colour. The 
unsymmetrioal polyarseno compounds may be used for 
the treatment cd animals infected with trypanosomes. 

—T. F, B. 


Arstno-mtUd compounds; Process for wepaHng . 

Farbwerke vorm. Meister, Lucius, und Briining. Ger. 

Pats. 270,263, 270,266, 270,257, and 270,268, Sept. 16, 

Oct. 6, 8, and 16, 1912. Additions to Ger. Pat. 268,220. 

(1.) To prepare arseno-metal compounds other than those 
described in the principal patent (see this J., 1914, 218), 
the salts of other heavy metals, such as silver, mercury, 
or copper, either alone or in presence of a base-metal 
salt, arc treated with 3.3"-diamino-4.4"-dihydroxyarBeno- 
benzene. (2.) The polyarseno compounds, obtamed by 
reduction of a mixture of an arsinic acid and an inorganic 
arscno-compound (see Gor. Pat. 270,264 ; preoemng), 
arc used in place of dihydroxy diaminoarsenobenzene. 
(3.) Any other arsono-compounds may be used. (4.) 
Instead of isolating the arseno compounds and combining 
thorn with the metallic salts, the requisite organic arsenic 
acid or arsenoxide is reduced in presence of the metallic 
salt.— 'J\ F. B. 


Arsenie-phosphorus and arsenic-antimony compounds ; 
Process for preparing metal-addition compounds of 

mixed . Farbwerke vorm. Meister, Lucius, und 

Briining. Gor. Pat. 270,269, Oct. 19, 1912. Addition 
to Gor. Pat. 268,220 (see this J., 1914, 218). 

The mixed organic arsenic-phosphorus or arsenic-anti- 
mony compounds are combined with metallic salts as 
described in the chief patent in connection with the arsono- 
compounds. The salts of silver, gold, copper, or metals 
of the platinum group may be used. — T, F. B. 


Amino derivatives of primary aromatic antimony com- 

pounds ; Process for preparing . Chom. Fabr. von 

Ileydon. Ger. Pat. 270,488. June 9, 1912. 

Nttro derivatives of aromatic antimony compounds arc 
treated with reducing agents or the acidylamino deriva- 
tives are saponified. The resulting amino compounds 
possess valuable therapeutic properties, owing to the 
antimony being more readily split off than the arsenic 
in the corresponding arseno compound. For example, 
p-acetaminophenylarsinic acid is saponified without 
further decomposition when boiled with sulphuric acid, 
but the corresponding antimony compound is completely 
decomposed. — T. F. B. 


Organic arseno-compounds ; Process for preparing reduction 

products of . H. Bart. Ger. Pat. 270,668, Nov. 25, 

1911. 

Oroanio derivatives of arsenic acid or of arsenious acid 
are submitted to the action of an electric current at the 
cathode, in alkaline, neutral, or acid media. The reduc- 
tion products are practically free from by-products, such 
as are formed during chemical reduction. No arsenic is 
split off during the process. — T.F. B. 


ZX-Diamino-iA'-dihydroxyarsenobenzeneformalddiyde-sul- 
phoxylates ; Process for rendering stable aqueous solutions 

of . R. Kaufmann and H. Vieth. Ger, Pat. 

270,672, Oct. 26, 1912. 

The solutions are rendered stable by addition of a sulphite. 
For dilute solutions, about 0-1 per cent. (A sulphite is 
Buifioient to preserve thorn for a short time, e.g., when they 
are to be u^ for injection, but with stronger solutions 
more is required, up to half the weight of the arseuo- 
compound. — ^T. F. B. 


Pharmaceutical compounds [/affy acid derivatives cordainiiM 

arsenic and phosphoru7\ ; Manufacture of . F. 

Heinemann, Berlin. Eng. Pat. 10,379, May 2, 1913. 
Derivatives of fatty acids of the acetylene series are con- 
verted into compounds containing arsenic or phosphorus, 
in the same manner as is described for treating the free 
acids in Eng. Pats. 18,732 of 1912 and 10,378 of lfl3 
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(see this J.» 1013» 102 ; 1014, 218). Another prooen 
oonsiste in oonyeirting the fatty acids containing arsenic 
or phosphorus into their esters, anhy^des, anilides, 
or other derivatives, by known methods. The examples 
iven in the specification relate to the preparation of such 
erivatives of halogenated behenolic or stearolio acids. 

—T. F. B. 


Quinoline-i‘Carboxylic acids arykUed in the ^-position; 

Manufacture of . Chem. Fabr. auf Action, vorm. 

£. Sebering, Berlin. Eng. Pat. 16,481, July 4, 1913. 

Under Iiit. Conv., July fi, 1912. 

The 2 -ary lqiiinolino-4-carboxylic acids can bo prepared by 
adding pyroraoemic acid to a boiling alcoholic solution of 
a derivative or homologue of aniline and bonzaldehydo, 
piporonal, vanillin, or other suitable aromatic aldehyde. 
For example, p-toluidine, benzaldehyde, and pyroraoemio 
acid furnish 2-phenyl -6-mothylquinoiine-4-carboxylio acid, 
and when piiwronal is useti in place of benzaldehyde, 2 - 
piperonyl-6-methylquiuolino-4-carboxylio acid. The use 
of benzidine or its homologuea in a similar manner gives 
rise to the corresponding diquinolyl derivatives. 6 - 
Methyl-2 (4'-hydroxy-3'-methoxvphcnyl) ■quinoline-4-car- 
boxylic acid, m. pt. 217^ — 219'’ obtained from p-tolui- 
dine, vanillin, and p^Toraocmic acid, is claimed as a now 
product.—T. F. B. 


Aniipyryhiuinoline-i carboxylic acid ; Process for preparing 

2 - or 3 . Farbwerke vonn. Mcister, Lucius, und 

Bruning. Ger. Pat. 270,487, Nov. 28, 1912. 

IsATiN is condensed with l-phenyl-2'3-diraethyl-4-aoeto- 
C-pyrazolone or its homologues in alkaline solution. The 
products may be used in m^icinc. — T. F. B. 

Tetrahydro-isoquinoline derivatives ; Process for preparing 
. H. Decker. Ger. Pat. 270,859, Oct. 16, 1911. 

The base of the composition, CmHuNOj, obtained from 
the condensation product of homopiperonylamine and 
formaldehyde (see Ger. Pat. 267,138 ; this J., 1913, 607), 
is treated with a methylating agent. One methyl group 
is thus introduced, probably attaching itself to the nitrogen. 
Oxidation of the salts of the methyl compound results in 
the formation of hydrastinine salts. — T. F, B. 


Carbamic acid ester of a-dichlorhydrin ; Manufacture of 

. B. Beckmann and Dr. Bruno Beckmann, 

Chem. Fabrik G. m. b. H., Berlin. Eng. Pat. 26,971, 
Nov. 12, 1913. 

The carbamic ester of a-dichlorhydrin is obtained by the 
action of carbamic acid chloride on a-dichlorhydrin ; it 
forms colourless needles, of ra. pt. 82° — 83° C,, and 
possesses strong narcotic properties. — T. F. B. 


Camphor from pinenc hydrochloride, hydrobromide, or 
Mriodtde, or from an oily mixture containing same ; 

Process for the commercial synthesis of . M. 

Hoenicke and H. A. Berons, London. Eng, Pat. 27,317, 
Nov. 27, 1913. 

PiNENE hydrohalopnides, or oily mixture containing 
them, can be oompletely dehalogenised by treatment with 
nitric Mid or its salts, at all concentrations ; the reaction 
is facilitated by the presence of certain catalysts, such as 
metals, metallic oxides, chlorides, etc. The dehalogen - 
ation can also be effected by means of a mixture of nitric 
acid or a nitrate with chromic acid. Example : A mixture 
of 172 parts of pinene hydrochloride, 200 parts of sodium 
nitrate, and 100 parts of water is heated, with constant 
stirring, for 6 to 15 hours at 100°— 120“ C. The resulting 
camphor nitrate is separated and treated with water to 
isolate the camphor, which is heated under pressure with 
5 per cent, caustic s^ solution to remove any acid wUch 
remains. The aqueous solution containing nitric acid is 
concentrated and utilised for a fresh treatment of pinene 
hydrochloride.— T. F. B. 


Bromodieihulaeetyl isocyanate. F. Hefti, Altstetten, Switi- 
erland, Assignor to Farbenfabr. vorm, F. Bayer und 
Co. U.S. Pat. 1,086,204, Fob. 3, 1914. 

Bbomodiethylacbtyl isocyanate is a limpid oil, of b. pt. 
110° — 114° C. under a pressure of 70 mm. ; it is soluble 
in petroleum spirit and benzene. It can be obtained by 
treating bromc^ethylaoetyl bromide or chloride with a 
silver or mercury salt of isoo 3 ^anic acid. When treated 
with ammonia it is converted into bromodiethylacetylurea. 

-T. F. B. 


Acelylsalicylic acid 7 Process for mahing salts of . 

0 . Gemgross and H. Kast. Fr. Pat. 464,081, Oct, 11, 
1913. Under Int. Conv., Oct. 11 and 31 and Nov. 7, 
1912. 

A suitable metallic compound is added b1ow13% with 
constant stirring, to an aqueous solution or suspension 
of acetylsalicylic acid. Metallic oxides, hydroxides, 
carbonates, bicarbonatos, and silicates may be used for 
the purnuse. When it is desired to use the salts of metals 
with halogen acids or with 0 x 3 acids of sulphur, phosphorus, 
or nitrogen, the reaction must be carried out in presence of 
an alkali. The resulting salts may be separated from 
their solutions b 3 ' evaporation in vacuo, or by precipitation 
writli another salt or with acetone or other oiganio pre- 
cipitant. In preparing the acotylsalicylates of alkali or 
alkaline-earth metals, or of magnesium, it is advisable to 
use a silicate, albuminate, or saccharato to protect the 
salt against the action of the base employed. The above 
process is applicable to the preparation of all metallic 
acetylsalieylates, including those of the heavy metals. 

-T. F. B. 


Sodium aeetylsalicylate ; Process for preparing . 

J. A. Wiiliing. Gor. Pat. 270,326, Fob. 26, 1913. 
Dry, finely powdered acetylsalicylic acid is treated with 
the equivalent quantity of anh 3 'drous sodium carbonate 
in presence of acetic ester. The reaction is quantitative. 

T, y, u. 


Oxalates ; Process for preparing by heating the corre- 

sponding formates. Chem. Fabr. Oriinau, Landshoff 
und Meyer A.-G., E. Fraiike, and W. Kirchner. Ger. 
Pat. 269,833, Fob. 18, 1912. 

Formates are converted rapidly and almost quantita- 
tively into tho corresponding oxalates by heating them in 
an apparatus maintained at a temperature between 386° 
aad400°C.— T.F. B. 


Trimeihylamine ; Process for preparing . K. H. 

Schmitz. Gor. Pat. 270,260, J uno 3, 1913. 

A MIXTURE of a dry ammonium salt with dry trioxy- 
meth 3 denc or paraformaldehyde is heated to a high 
tomporature for a short time in an open vessel, preferamy 
provided with a reflux condenser. The mass melts to a 
nomogonoous liquid, and carbon dioxide is evolved ; tho 
reaction is complete in one to two hours at a temperature 
of 120°— 170° C.— T. F. B. 


Hexamelhylenelelramine-methyl thiocyanate; Process for 

preparing . K. H. Schmitz. Ger. Pat. 270,486, 

June 27, 1913. Addition to Ger. Pat. 260,788 (see this 
J., 1914, 43). 

A SOLUTION of formaldehyde and ammonia or of hexa- 
methylenetetramine is treated with the methylamine salt 
or the ammonium salt of an inorganic or organic acid, or 
a solution of a salt of hexamethj^enetetranune is heated, 
with or without addition of formaldehyde ; in either case 
a soluble thiocyanate is added, whereupon hexamethylene- 
tetramino-methyl thiocyanate is separated. Another 
process consists in treating a solution of formaldehyde 
and ammonia or of hexamethylenetetramine with hydro- 
ttiocyanio acid or its ammonium or methylamine salt, or 
a solution of hexamethylenetetramine thiocyanate is 
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heated, with or wiUiout addition of formaldehyde. In 
either of the above prooesees the formaldehyde may be 
replaced by one of ite polymeridcs. — T. F. B. 

Chlorination ; Process and apparatus for . E. C. R. 

Marka, London. From £. 1. du Pont do Nemours 
Powder Co., Wilmington, Del., U.S.A. Eng. Pat. 879, 
Jan. 11, 1913. 

Skb Fr. Pat. 453,400 of 1913 ; this J., 1913, 767.-~T. F. B. 


Acetaldehyde from aeetykne ; Process for the manufacture 

of . Consortium f. Elcktroohcm. Industrie, G.m.b.H., 

Nuremberg, Germany. Eng. Pat. 16,848, July 22, 1913. 
Under Int. Conv., July 27, 1912. 

See Fr. Pat. 460,653 of 1913 ; this J., 1914, 42.—T. F. B. 


Methylhexanicihylcnctiiramine. ; Process for the manufacture 

of sulphocyanide of . K. H. Schmitz, Breslau, 

Germanv. Eng. Pat. 30,047, Dec. 31, 1913. Under 
Int. Conv., Feb. 3, 1913. 

See Ocr. Pat. 266,788 of 1913 ; this J., 1914, 43.~T. F. B. 


Terpene hydrocarbons Producing unaaturaied 1 E. 

Bergs, Assignor to Badischc Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. U.S. Pat. 1,091,276, 
March 24, 1914. 

See Fr. Pat. 434,285 of 1911 ; this J., 1012, 257. -T. F. B. 


Medicated fibrous substances. Eng. Pat. 7650. See V. 


XXI. -PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photographic jiositives ; The production of direct . 

G. A. Perlcy, T. •!. Twomey, and H, A. Robinson. 

J. Phys. Chem., 1914, 18, 185—212, 

The experiments described previously (this J., 1912, 902) 
were extended, the quinui being replaced by metol, 
)yrogallol, ortol, oikonogen, and amidol, and the thiourea 
>y some of its substitution products. The developing 
agent influenoes the colour of the positive, but its ^ief 
function seems to be to reduce slightly the latent imago 
ill order to create a greattir difference in the form of the 
silver halide in the exposed and unexposed parts of the 
plate. Allylthiourea and ethylthiourea proved to be 
superior to tetrathiourea-ammonium bromide and thiourea 
itself in the production of good positives. Excellent 
results wore obtained by using allylthiourea in coniunotion 
with quinol or eikonogen, or ethylthiourea with metol 
or eikonogen. A formula which gave excellent red to 
rwldish-brown positives was : — metol, 0-032 grm. ; 
ethylthiourea, 0-0037 grm. ; sodium carbonate, 0-1 grtii. ; 
sodium sulphate, 0-234 grm ; water, 9-3 grms. To avoid 
the excessive production of a negative, it is necessary to 
maintain a fairly constant ratio between the exposure and 
concentration of the constituents of the developer. Sodium 
sulphite is not essential to the production of positives 
by this method, but its restraining action improves the 
quality of the dep<«it. Sodium carbonate may bo replaced 
W sodium hydroxide in the allylthiourea-quinol devdoper. 
Tne produotion of positives by developers containing 
thiourea compounds is attribute to the fact that the 
unexposed silver complex in the emulsion is much 
more soluble than the exposed portion. Hence the most 
effioient substance for the produotion of positives will be 
that which exhibits the greatest difference in solvent 
action towards the unexposed and exposed portions. 
Support for the above theory was obtains £rom the fact 


that positives of fair quality were obtained with the nae- 
of metol developers containing ammonia, methylamine,. 
or ethylamine.— T. F. B. 

Patents. 

Toning photographic prints; Method of . H. M. 

Ward, Leicester. Eng. Pat. 6026, March 11, 1913^ 
Addition to Eng. Pat. 8002, April 3, 1912 (see this J., 
1913, 560). 

A savKB print is “ sulphided ” in the usual manner 
and then toned in a copper toning bath to which is added: 
a suitable silver solvent, especially a tbiooyanate, ai 
persulphate, or chromic acid. An alternative method is 
to tone the silver print with a copper toning bath and 
subsequently treat the imago with an acidiffed sulphide 
ing solution. — T. F. B. 


Photographic developers. A. G. Bloxam, London. Frorat 

Act.-Go8. f. Anilinfabr., Treptow, Germany. Eng. Pat. 

18,095, Aug. 8, 1913. 

4*Hvdboxyphenylalkylolycines, of the formula^ 
HO.C,H|.N(alkyl)CH,.C()OH, or their derivatives are 
powerful photographic developers, which yield clear 
images ; they may be used in the form of alkaline solutions,, 
preferably containing a preservative. In speed of develop- 
ment they stand between methyl-p-aminophenol and 
p-hydroxyphcnylglycine. They are prepared by con- 
densing a p-alkyTami nophenol with a lialogen derivative 
of acetic acid. — T. F. B. 


Photographic reproducing processes ; Screens for use its 

. J.. Buhm. Eng. Pat. 24,482, Oct. 28, 1913. 

The screen a^x^riures consist of irregular polygons of 
approximately t^qual area, irregularly distribute over 
tne screen plate, and separated from one another by lines 
having the same ihicknt'ws and intensity throughout the 
screen. — T. F. B. 


Photography of colostra, Processes of — E. C. G- 
Caille. Fr. Pat. 403,062, Dec. 7, 1912. 

The object to be reproduced is photographed on a pan- 
chromatic plate through a sclectivo screen composed of 
points, lines, etc., of orango-red, green, and violet- blue.. 
This negative, after development and fixation, is iliett 
used for the throe successive printings on a eensitivo 
BU})port, through subtractive screens so chosen that only 
one colour is printed at a time. The support is prepared 
from paper rendered waterproof, for example by coating 
it witn powdered zinc white mixed with a suitable oil 
varnish, and then provided with a gelatinobromide 
emulsion. The blue print is mode first, tne colour being 
produced by successive treatments with solutions of 
lerrioyanide and ferric chloride ; the support is thea 
ro-sensitised by means of bichromate, ana the yellow 
pint is made, using solutions of iodine in pota88iun> 
iodide, tartar emetic, and mercuric chloride. Finally,, 
the rod print is produced in the support, after a second 
re-scnsitisation, using any suitable red dyestuff to produce 
the colour. — T. F. B. 


Colour photography.; Processes of . E. C. 0. Caille. 

I^t Addition, dated Dec. 9, 1912, to Fr. Pat, 463,062, 

Deo. 7, 1912 (see preceding abstract). 

The methods of colouration described in the principal 
patent may be applied in the process in which the colour 
selection is effected by means of three separate colour 
screen filters. When the red image is to lie printed by 
means of fatty ink, it is produced in the form of a discon- 
tinuous image, e.g., as points or small squares, so as to leave 
between the coloured surfaces sufficient emulsion to be- 
treated subsequently to produce the blue and yeUowr 
images by superposition. — T. F. B. 
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i*hoiograi^8 »» colours ; Process for produdng . 

The Hess-Ives Co. Fr. Pat. 463,737, July 11, 1913. 

Under Int. Conv., July 12, 1912. 

In the production of colour prints by transferring a 
coloured image from one support on to another, it is 
proposed to press together the two dry supports very 
etrongly, with a thin layer of “ separating liquid/’ such 
as 10 ix?r cent, acetic acid, between them. The support 
to receive the coloured image is covered with hardened 
gelatin and is mordanted. The colours used are such os 
have no specific affinity for gelatin, but which form 
insoluble lakes with the mordant ; thus, alizarin colours 
may bo used in conjunction with an alum mordant. 
The dyebath used to colour the intermediate support, 
contains a salt such os potassium citrate which retards 
the aljBorption of the dyestuff by the gelatin ; it is 
advisable to use a slightly acid dyebath containing a 
relatively largo quantity of the dyestuff. If the colour 
of the prints is too intense, it may be reduced by a sub- 
sequent treatment with dilute acetic acid or other acid. 
The several colour prints are finally combined to form 
the finished photograph. — 1. F. B. 


the sensitiveness of the finished test f^apor be verified by a 
At present, batches of heat test papers are tested* by 
the Chief Inspector, Woolwich, for acceptance into the 
service, by means of a selected sample of guncotton and 
in comparison with a standard h6at tost pajier. This is 
not entirely satisfactory, because of the possible variations 
in both the guncotton and the standard heat test imfk)r 
used as a control, and the committee recommend the 
introduction of a test in which the boat test paj,wr to be 
standardised is exposed to nitrogen peroxide, under 
standard conditions. This “ diffusion tost ” should be 
employed concurrently with the standard tost. Standard 
tint ])aj)cr8 should bo prepared by using a permanent pig- 
ment. As light has the effect of reducing the time of the 
heat test, and as this effect is considerably more marked 
in the case of cordite than in other explosives, the exposed 
portion of the heat tost tube should bo ooveretl with a 
ventilated cap of black iia|)cr. The hc^t test tubes should 
be of the biist quality soda lime glass, free from lead and 
without streaks, and should, after heating for 3 hours at 
a steam pressure of 50 lb. per sq. in. show no more cloudi- 
ness than a standard samfdc so treated.— -(1. W.McD. 


Polychrome screen \Jot photography] and process of making 
the same. H. Ruth and A. Schuller. Oude-Ood, Belgium. 
U.S. Tat. 1,091,443, March 24, 1914. 

Ske Fr. Pat. 449.080 of 1912 ; this J., 1913. 508.— T. F. B. 


XXn.— EXPLOSIVES; MATCHES. 

Heat test as applied to explosives ; First report to the Home 
of the Departmental Committee [appoiniei April 21, 
1909] on the . (See also under Books Received.) 

The report deals with the best means of standardising, 
with greater accuracy than at present, the apparatus and 
materials employed in the Abel heat tost. The following 
are some of the chief alterations [)roj)osod by the com- 
mittee. A copjxjr heat test bath is to bo provided with 
a constant level apparatus, with seven holes in the lid 
at equal intervals from each other and equidistant from 
the centre, one of the holes being for the thermometer. 

A cage of two crossed wires is fixed to the underside of each 
test-tulw hole, and unoccupied holes are covered with 
small discs of copper. The French chalk used for incor- 
porating with gelatinous explosives should not absorb 
more than 0-5 per cent, of moisture under certain defined 
conditions, ana 50 o.c. should weigh 23-5 ±10 grms. A 
Wedgwood mortar and iwstle arc recommendoa for the 
incorporation of gelatinous explosives. Specified times 
are suggested for the incorporation of blasting gelatin 
(l| mins.), gdatin-dynamite (1), and gelignite (1 min.) j 
with French chalk. The new mill recommended for 
grinding cordite can be readily cleaned and the cutting 
edges can be accurately adjusted and easily repaired. 

A new design has been adopted for the water oven for 
■drying guncotton, etc., so as to allow a current of air to 
pass over the sample, and aluminium trays aw^ recom- 
mended in place oi {>apor trays. Detailed directions are 
given for the preparation of nitrocellulose pulp for heat 
testing. After preliminary pressing the sample is rubbed 
through a sieve on to an aluminium tray, and, after drying, 
ahould be sifted in the nest of sieves as used for ground 
cordite. The same paper should be employed for ffitering 
operations in connection with the heat test as that used 
in the preparation of heat test paper. The chemical con- 
stitution of the papw and its physicai properties, such as 
thickness, weight, texture, surface, and len|[th of fibre 
influence the result when the paper is sensitised for heat 
test purposes. Several samples of paper were specially 
prepared, but, with cordite, did not give results con- 
ooimnt with those given by Waltham Abbey batch 6 
which was adopted as a standard. It is not sufficient 
ncrely to specify a filter paper, and the method of m 
paration of a beat test paper from it It is essential that 


Hexanitroethane. W. Will. Ber, 1914, 47, 961—965. 
Hexanitbokthan K is prepared by nitrating potassium 
nit^w^thane with nitric and sulphuric acids. It forms 
colourless crystals, smelling somewhat like camphor, 
which molt with decomposition at 142^^ C., are insoluble in 
water and nitrating acids, soluble in the usual organic 
solvents, and give an acid reaction with litmus. It yields 
unstable rod or yellow addition -products with naphtha- 
lene, benzene, and toluene, red compounds with phenols, 
and an explosive compound with o-nitroanihne ; it 
oxidises quiiiol to quinhydronc, and reacts with acetone, 
diphonylamine, and dimothvlphonylurca. It is much less 
volatile than totranitromothano, and hence may be used 
in explosives ; at 75® C. it evolves red fumes in 30 mins, 
at 60 C. in 20 hours. In the Trauzl block it ^ows a 
net expansion of 180 c.c., is very insensitive, and with 
organic substances rich in hydrogen gives powerful explo- 
sives. — 0. E. M. 


Patents. 

Match-ignition comjmition. H. W. Charlton, Ottawa, 
Canada. U.S. Pat. 1,089,902, March 10, 1914. 

A MIXTURE of phospham (a nitrogenous phosphorus com- 
jpound) containing stable sulphides of phosphorus as 
impurities, potassium chlorate, zinc oxide acting as an 
inert filling material, powdered glass and glue. — A. T. L. 


Explositm. F. L. Nathan, W, Rintoul, and F. Baker, 
Stevenston, Assignors to £. I. du Pont de Nemours 
Powder Co., Wilmington, Del. U.S. Pats. 1,090,641, 
1,090,642, 1,090,643, and 1,090,644, March 17, 1914. 

SxB Eng. Pato. 12,742, 12,743, 12,744, 12,745, and 12,746 
of 1912 ; this J., 1913, 991.— T. F. B. 


XXm.-AIIALYnCAL PROCESSES' 

Picric acid ; The use of tn standardising tohUions, 

ami the iodometric determination of acids. A. Sander. 
Z. angew. Chem., 1914, 27, 192—194. 

Picmo acid is recommended as a standard substance for 
iodometry. It is not hygroscopic and gives a very sWp 
end-point without the addition of an indicator. The 
following equations illustrate the interactions involved : — 
6C,H,(NO,),OH(or 6HCI, 0tc.)+6KHKIO,« 
60«H,(NOJ,OK(or 6KC1, eto.)-f 3I,-f3H-0. Iodine is 

estimated by thiosulphate solution stonoMdised by the 
porio acid (jV/25 or N/lOO). The iodide-iodate solntioa 
should contoiB 40 grms, of potoasiom iodide and 10 gems. 
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of iodato per litre. It is very stable, but becomes yellow 
on prolonged exposure to light ; sodium thiosulphate is 
then addra until the colour disappears. Many coloured 
solutions of acids — and bases — may be analysed iodo 
metrically if starch solution be added towards the end of 
the titration of the iodine. (See also following abstract.) 

— J. L. F. 


Salphurou/i acid in the presence of thiosulphate and also in 
the presenee of sulphuric acid ; Ihterminalion of free 

. A. Sander. Z. angew. Chem., 1914, 27, 194 — 

195. 

The total sulphurous acid and thiosulphate are deter- 
njined bv titration with iodine, and then the sulphuric 
acid produced by oxidation of the sulphurous acid is deter- 
mined by adding excess of iodide-i(Klate (see preceding 
abstract), and titrating the liberated iodine witn sodium 
thiosulphate, thus ; — 

SH^SOi+KIOa-fSKI-SKaSO^+SIa+SHaO. 

A mixture of sulphurous and sulphuric acids may be \ 
analysed in a similar maimer, the former being oxidised ' 
by iodine, and the total sulphuric acid then present defer- | 
mined with iodide-iodate solution. Bisulphates behave ; 
in an analogous manner. — J. L. F. ' 


Arsenite solutions ; Determination of the titration value of \ 

. E. Deiss. Chem.-Zeit., 1914, 38, 413—415. ' 

Thk use of volumetric solutions of iodine for the standard!- i 
sation of arsenite solutions may lead to erroneous results j 
owing to the presence of iodato, which in the standardisa- 
tion of the iodine by thiosulphate in acid solution yields ' 
its total iodine content as free i^Kline, but, in the subse- 
quent titration of the alkaline arsenic solution, is entirely 
unchanged. The measured volume of iodine solution 
Khould therefore always bo previously acidified with hydro- 
chloric acid to decompose iodat/C, before adding sodium 
bicarbonate and titrating with the arsenite solution. In 
preference to this meth(^ the iodometric standardisation 
with the help of permanganate is recommended. A 
measured volume of standard permanganate is run into 
acidified potassium iodide solution, and the liberated 
iodine, after the addition of bicarbonate, titrated with the 
arsenic solution in the usual way. — G. F. M. 


Arsenic ; Determination of traces of of the order of a 

thousandth of a milligram. L. Moreau and E. Vinot. 
('omptes rend., 1914, 158 , 869 — 871. 

The method is based upon the deposition of a mirror of 
silver by the action of the hydrogen arsenide upon a solu- 
tion of silver nitrate contained in a narrow glass tube bent 
twice at right angles, and comparing the mirrors obtained 
with standard mirrors. The arsenic hydride is generated 
in a small U-tube, containing 0 5 grm. of platinised zinc 
and dilute sulphuric acid. One limb of the U-tubo is 
connected with the above-mentioned glass tube and the 
other with a dropping funnel containing the solution under 
test, and with a nyarogon generating apparatus through 
a second U-tube containing silver nitrate solution ; ,tne 
current of hydrogen is regulated to give 15 to 20 bubbles 
per minute in the mirror tube. By this method 0*001 
mgrm. can easily bo detected and estimated, but care 
must be taken not to use more than the specified quantity 
of the “ purified ” reagents.— G. F. M. 


Carbon mojioxide ; Determination of by means ^ 

yellow mercuric oxide, L. Moser and 0. Schmid, Z. 
anal. Chem., 1914, 68, 217— 233. 

Oabbon monoxide can bo oxidised quantitatively by 
slowly passing it over about 20 grms. of yellow mercuric 
oxide contained in a U-tube, and maintained at 100° C. 
In a water-bath, and the resulting carbon dioxide absorbed 
in standardised baryta water. The mercurio oxide must 
be precipitated and dried at a low temperature, and pro- 


tected from the prolonged action of light; oxide pre* 
cipitated in hot solutions, or the red oxide, is inactive. 
About 45 mins, is required for the oombustidn of 100 o.o. 
of gas. Methane is unacted on by the yellow oxide at 100°C. 
and hydrogen, though partially oxidised, does not influence 
the titration, so that the method is available for the 
determination of carbon monoxide in presence of either of 
these gases. — G. F, M. 


Nitrogen; Modifications in KjeldahVs method for the 

determination of . R. Hettinger. Bioohem. Zeits., 

1914, 60, 346—361. 

Before distillation, the diluted acid liquid is mixed with 
half its volume of alcohol in the distillation flask shown in 
the figure. The necessary quantity of alkali is introduced 



through the tube, A, to the lower end of which is attached 
a lip-valve made by joining the long edges of two strips 
of india-rubber, 1*5 by 7 cm., by means of rubber solution 
and lightly vulcanising them with a dilute solution of 
sulphip chloride in carbon bisulphide. The dophlegroator 
is entirely within the flask, and consists of a portion of 
the tube, B, in which a number of recesses, disposed 
helically at intervals of 120°, have been made by suction 
of the tube after it has boon closed at one end ana softened 
at the ros^tivo points by means of a flame. The dis- 
tillation of the ammonia is complete when the thermometer 
registers 90° or 100° C. The lip-valve prevents acid from 
being sucked into the flask tivough the tube, B. The 
advantages claimed ore increased accuracy, and a great 
shortening of the time occupied by the distillation. 

-J. H. L. 


Albtmin ; Colorimetric determination of . E. Riegler. 

Z. anal. Chem., 1914, 68, 242—245. 

The violet colouration produced by dissolving copper 
oxide in alkaline solutions of albumin, may serve as the 
basis of a oolorimetrio method. 10 c.o. of the solution to 
which 6 c.c. of 5 per cent /9-naphthalenesulphonio acid 
have been added, are centrifuged, and the clear solution 
decanted from the 'precipitated albumin, which, with the 
addition of 4 drops of 20 per cent, copper sulphate sblution, 
is then dissolved in sufficient 3 per cent, sodium hydroxide 
to make 10 c.o. After shaking and once more centri- 
fuging, the clear violet solution is compared with a 0*6 per 
cent, solution of albumin which has oeen treated in the 
same way. Peptone, globulin, casein and other proteins 
may be determined in an analogous way, using the 
ap^priate oomparison solution.— U. F. H. 
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DeiermintUioH of the self-ignition temperature of motor oiU, 
Con«tam and *SchKpfcr. See 11a. 


Complex boric artrf-f. Dhar. See VIT. 


Reaction of nitrates irith formic arid and their determin- 
ation. Molitiaii. tSVeVII. 


Patents. 

Cahrimeter for flowing liquids or gases. M. Hottinger, 
Winterthur, Switzerland. U.8. Pat. 1,088,280, Feb. 24, 
1014. 

A SCREW motor, 6, driven by the fluid, operates a dial 
hand, h, through reducing gearing, e, and a friction disc 
I transmission, /, g. The radial position of the disc, g, 


The Lux method for the driermitiation of lead peroxide. 
Ipicns. See Vll. 


Ddermimlion of phosphorus in steel. Phillips. See X. 


Amdysis of Delta metal hp the rlecliohjlic method. Belasio 
and .Marchionneschi. See X. 


A nall/sis of commercial aluminium and its light alloys. 
Bflasio. Sec X . 


Determination of unsajmnijinhlr matter in oils and fats. 
Salomon. Ste XII. 


The. “ hejU number ” of oil of turpentine. Hciduschka. ! 

Sec XIII. I 


Dekrmimtion of phosphoric arid in soils. Hornberger. 
Sec XVI. 


Source of e.rror in the Clcrgrt sucrose determination. Stanek. 
Sec XVII. 


Fractional liquefaction of rice starch. Warth and Darabsett. 
See XVII. 



relatively to the disc, /, is determined bv a long bar, I, of 
expansible material immersed in the fluid, so that the 
rate at which the hand, /i, revolves depends partly on 
the speed of the fluid and partly on its temperature. 

— H. H. 


Means for ascertaining the hardness of metals, etc. Eng. 
Pat. 6622. See X. 


Analysis of soluble adhesives. [Detection of gum arabic in 
presence of dextrin.] Armani and Barboni. See XVII. 


Detection of raw beet products in admixture mth raw cane 
products. Ling. Set XVIII. 


Temperature corrections to he applied to the specific gravities 
of maU ivoris and beers. Day and Amos. See XVIII. 


Sensitive reaction for lead. Iwanow. See XI Xb. 


Vanillin. Lehmann. See XX. 


Solubility of certain metallic salts of volatile fatly acids in 
organic solvents. Application to the detection of these 
acids. Agulhon. See XX. 


First report to thx Home Office of the Departmental Com- 
mittee on the heat test as applied to explosives. See XXII. 


XXIV.-MISCELLANEOUS ABSTRACTS. 


High vacua ; Production of by means of finely divided 

copper. T. R. Merton. Chem. Soc. Trans., 1914, 106 , 
645—646. 

CoMMSBOiAL “ precipitated copper ** absorbs gases — with 
the apparent exception of helium — with great readiness 
after being heated to about 250° C. under reduoed pressure. 
Two or three grams of copper will exhaust a smaUvaouum 
tube to a non-conducting vacuum. The gases absorbed 
are evolved again on reheating. — J. L. F. 


Gold surf^ ; Electrical condition of a during the 

absorption of gases and their catalytic comlxustion, H. 
Hartley. Roy. Soc. Proc., 1914, 90, 61—68. 

Gold acquires a negative charge during catalytic com- 
bustion of gases on its surface. The eleotrioal effect 

S robably precedes the actual combustion and is primarily 
ue to occlusion. The metal can be charged negatively 
by occlusion of hydrogen or carbon monoxide, and 
positively by the occlusion of oxygen. The charge is 
probably due to the gas leaving (rather than entering) the 
metal, since causes («,g. sadden lowering of temperature) 
which would cheek the outflow of gas will dimmish the 
intensity of the charge and vke versa. — W. H. P. 
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JSnzymen of oxidation ; CotUribittion to the theory of . 

Peroxidase- and catahsp-reactione of formaldehyde and 
• acetaldehyde, G. Woker. Ber., 1014, 47, 1024—1029. 

The mroxidaBe-, catalase-, and reductase-actions of 
vegetable an<l animal juices are regarded as reactions of 
the same sijbstance, which is aldehydic in nature and 
identical with the oxygenase of Chodat and Bach. In 
presence of hydrogen j)croxide it first forms a secondarv 
peroxide, capable of reacting with 

more hydrogen j)eroxide and liberating oxygen (catalast‘- 
action), or of transferring oxygetj to chroniogens (peroxi- 
duse-action). Both these actions may occur at the same j 
time, or, oving to the presence of promotivo or inhibitive j 
agents, one or otlier may be greatly accelerated or com- ] 
})letoly suppressed. In absence of hydrogen {x*roxidc j 
and atmosphf'ric oxygeri, the aldehydic Hubstanee may | 
exert a reducing action, e.g., coiivisrt colours into their , 
Jeuco-compounds (reductase-action). Amongst the evid- I 
enoe mentioned in support of this tluniry are the facts that j 
the catalase- and {jcroxidase- activities of plant juices are 
•dt'stroyed at the same tem])erature (78'^-— 80^ ('.) and 
cannot bo Hei>aratod by dialysis. Moreover formaldehyde 
shows quite typical wroxidase- and eatahise-actions. 
Both acetaldohydo and purified benzaldehydc behave as 
peroxidases (produce a blue colour from benzidine in 
proaenoe of hydrogen peroxide), Benzaldehyde, however, 
shows no eatalasc-action and, indeed, great! \ increases the 
stability of hydrogen iK'roxide.— .J, U. L. 

The metric carat. Times, April 1, 1914. (T.H.] I 
Ok April Ist, 1914, by an ()rd<'r in ('ouncil of Oct, 14, 
1913, the metric carat* of 200 nnlligramnios was ordained 
the legal standard of weight for prociotis stones and jxsarls. 
By the beginning of 1912 the use of the motnc carat had 
been legalised in fiftwn countries, including France and 
(lernmny, whilst last year it became the l^al standard 
dn the United States (see this J., 1913, 1132). 


Books Received. 

Hiat Te.st A.S Appljed to KXPI-OS1VE.S : First Report 

OF THE Dkpartmrktal Committee ok the . Price 

Is. Od. Wyman and Sons, Fetter l,iane, E.C. 

The Committee was appointed by the Jfoine Office (1) ! 
“ To investigate and report on the beat means of i 
standardising with greater accuracy than at present the 
apparatus and materials empl(»yed in the Abel lleat Test ; 
and (2) to examine and report on anv supnlom'mtary 
test or tests that might be submitted.” The present 
report deals entirely with the first lefercnce. (See also 
under XXIL, page 41 1.) 

Geology and Petroleum Kehourues of the Southern 
Part of Bondou Peninsula, Philippine Islanos. 
W. E. Pratt and W. D. Smith. Phil. J. of Science, 
October, 1913, 8, 6. 

Monograph of 76 p])., 10 plates, 1 text figure and 1 map. 
Divided into introduction, geography, geology, occurrcfice, 
physical and chemical pro|)erties, origin and probable 
quantity, areas to be proajiected, and conclusions. 

Patents, Design.^, and Trade Marks. Thirty-First 
Report of the Comptroller-General for the Year 
1913, with Appendices. [H.C. 161. j Price 2Dd. 

■This Report deals with the work of the Patent Office during 
the year 1913. The number of applications for patents 


and for registration of designs and trade marks d^ng that 
year, as comftared with the two preceding yeadl is snown 
by the following table : - ^ 


- 

1911. 

1 1012. 1 

1913. 

Patents — 

Apnlioutlona 

1 

1 

! 30,089 

30,077 

Speciflratloiis — i 

Provisitxvul 

1 19 524 

1 19,825 

19,673 

( ‘oinplete 

1 18,602 

' 18.853 

19,309 

16,599 

ScfilrH 

17,164 

1.5,814 

Dt-siRiis - i I 

A])pni‘.)tii>ns 


i 43,01.5 1 

40,429 

ReaiHtcrfd 

1 41.581 

1 42,077 ' 

39,275 

Trade Mark:? — i ' 

Aiiplirations 

i 9 . 74:1 

1 10,014 

0,689 

Remsti'nul 

1 4.808 

1 4.942 

, 5,071 


The Synthetic Use of .Metals in ORCiANio Chemistry. 
By Arthur J. Hale, B.Sc. J. and A. Churchill. 7, 
(4rcat Marlboroiigli Street, London. 1914. Price 
4 h. 6d. 

Volume (7^ by 5 ins.), contiuning 165 pages of subject 
matter and an alphabetical index. The classification of 
matter i.s as follows : — I. Sodium and Potassium. II. 
(lopper and Silver. 111. Magnesium, Calcium and Barium. 
IV. Zinc nnd Mercury. V. Aluminium, Tin and Lead. 
\T. Iron, Nickel, and Platinum. Apjamdix (Practical 
work) (I), Sexlium- Potassium, (ii), Copjxjr-Silver. (iii), 
MagneHiiim-Calciiim. (iv), Zinc-Mercury, (v), Aluminium- 
Tin-Lead. (vi), Iron-Nickel. 


Modern Steel Analvsis. A Selection of Practical 
Methods for the Chemical Analysis of Steel. By J. A. 
Pickard, Carnegie Research Scholar of the Iron and 
Steel Institute, etc. J. and A. (ffiurchill, 7, Great 
Marlborough Street, London. 1014. Price Ss. 6d. 
net. 

Volume (7f by Sins.), containing 124 pages of subject 
matter and ten illustrations, followed by an alphabetical 
index. The test is clossifieil as follows : — 1. General 
procedure. 11. Aluminium, III. Arsenic. IV. Carbon. 
V. Chromium. VI. (’obalt. VII. CVipixir. VIll. 
Hydrogen. IX. Manganese. X. Molybdenum. XI. 
Nickel. XTI. Nitrogen. XIll. Oxygen. XIV. Phos- 
phorus. XV. Silicon. XVI. Sulphur. XVTl. Titanium. 
XVTII. Tungsten. XIX. Uranium. XX. Vanadium. 
XXI. Note on the estimation of phosphorus in steels 
containing arsenic. XXII. Solutions. XXIII. Analysis 
of different steels and alloys. 


The V^iscosiTY op Liquids. By A. E. Dun.stan, D.Sc., 
and F. B. Thole, B.Sc. Longmans, Green and Co., 
39, Pak'rnoster Row, London. New York, Bombay 
and Calcutta. 1914. I*rioe 3s. 

V’^OLUME (8J by 6 ins.), containing 36 pages of subject 
matter with twelve illustrations, three pages of references, 
and an alphabetical index. The text is subdivided and 
classified as follows : — I. The development of a working 
formula, II. The measurement of viscosity. ITL 
Measurement of viscosity of pure liquids prior and sub- 
sequent to 1895. IV. Vbcosit^ of liouid mixtures. 
V. Viscositv of electrolytic solutions. VI. Viscosity of 
colloids. V'll. Relation between viscosity and chemical 
constitution. VII. Some applications of’ visoosil^. 
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4 amperes can be obtained, 
ing motor, oost about £5. 


The whole apparatus, inolud- 


Meeting held at Birmingham University ^ on Thursday ^ 
March 5th, 1914. 


MB. H. T. PINNOCK IN THE CHAIR. 


A CHEAP FORM OF ROTATING CATHODE AND 
ANODE FOR RAPID ELECTROLYTIC ANALYSIS. 

BY ERNEST A. LEWIS. 

When the rapid method of electrolytic analysis was 
introduced the apparatus usually contained from 20 to 40 
grms. of platinum. I believe that a rotating anode con- 
taining about 5 grms. of platinum and made largely of 
glass is about the smallest weight of platinum recom- 
mended. The continuous advance in the price of platinum 
makes it n( ecssary for technical work to use cheaper metals 
if possible, and to reduce the weight of platinum in the 
anode to a minimum. The use of silver and amalgamated 
brass wire gauze cathodes has been recommended, 
especially for the assay of zinc. The rotating cathode 
which I use for zinc determinations is mode of cop})er gauze, 
20 meshes to the inch, supported by stiff copper wire which 
firojects from the side and helps to cause vigorous circula- 
tion of the liquid. The anode is made of | in. glass rod, bent 
to the shajte shown in the diagram, 14 inches of platinum 
wire of the size 1 grain equals 1 inch, arc wound round the 
glass as shown. The platinum wire is connected to some 
elci trical D.C.(^ Iwll wire and the joint is made pc^rfect 
by a small piece of platinum foil being wrapped round the 
joint, which is then wrapfwd round with adhesive electrical 
tape. The total weight of platinum is about 1 grm. 
I’lie shape of the anode causes the liquid to thoroughly 
mix. The apparatus has b(Hm used successfully for 
<1 ‘torinining zinc in alloy's after the removal of copper, 
tin and lead. The ciurront used being 2 amperes in a 
caustic soda solution. 

If an ammoniacal solution or acetic acid solution is used 
the cathode must be of silver or the whole of it must bo 
silver plated. 

The aoj>ar*\tu8 has also been used for determining copper 
rapidly from a solution containing about 6 c.c. of strong 
nitric acid and 10 c.c. of strong sulphuric acid in about 
150 c c. of solution ; using 3 ampt^ros and heating to about 
70'^ C. before putting in the copper cathode 0*6 grm. of 
cop[wr is deposited in about 1 hour. It may seem rather 
unscientific to use copper cathodes to determine copi)er, 
but in practice it is quite satisfactory ; if the solution is 
diluted to about 300 c.c. by washing in, about ^ hour before 
the end, with cold water, the cath^o can bo rapidly lifted 
out and washed without anv risk of re-solution ; or course 
the liquid can be syphoned off if preferred, but this com- 
plicates the operation. After the cathode is weighed it 
can bo used ^ain for 4 or 6 determinations, when the 
dep^ited copper can be carefully dissolved off in dilute 
nitric acid. It is, of course, not possible to ignite a 
copper cathode, but it is not necessary. The copper 
cathodes are easy to make, they cost less than 6d. in 
material, and the anode only costs about Ss. The anode 
will safely carry a current of 3 ampres. 

I endeavour^ to plate a cathode with platinum, but 
the experiment was jiot saooessful, owing to the ease with 
which platinum is deposited on copper or silver by simple 
immersion. It is my intention to make a silver cathode 
and hope to be able to ^te it with a thin coating of gold, 
and then to deposit a tnin layer of pUtinum on the gold. 
If this is successfol the silver cathode will be to all intents 
and purposes equal to a platinum cathode, and at a 
fraction of the cost. 

It is possible to use the onnent direct from the 
Corporation mains, withont the use of aoonmulatoii. An 
8 lamp accumulator ohargiQg board is used, and by ike 
use of 8, 16, and 82 C.P. mAoo lamps, giving ) and ^ 
ampere reepecthmly, a ounent varying from { ampere to 



I Discjussion. 

i Mr. J. E. Stacey J onb.s said iie had used almost identical 
I cathodes, with the exception that the gauze was replaced 
by plain foil. He had used brass sheet cathodes, about 
32 or 34 standard gauge, and although ho had used them 
chiefly for cloctrulyHiH in cyanide solutions, with gold, silver, 
and other metals, ho saw no reason why they should not 
be used in ordinary laboratory work. Such cathodes 
were effective and had the advantage that they could be 
made easily and quickly. The brass foil required little 
cleaning and retained its brightness. Gold cathodes 
were effective but not gold anodes, because they would 
bo ineffective if it wore necessary to remove the dopsit 
with aqua regia. In cathodes gold shoot of 15 o., of aoout 
platinum thickness, was cheap and serviceable. Copper 
could bo removed by nitric acid. The objeotion with 
gold, however, was that one oould not adopt ignition 
because 15 c. melted at a low temperature. Still a suprior 
14 carat gold cathode could be obtained for about £1, as 
compred with £ 10 for a platinum cathode. The method of 
obtaining electricity from the Corpration mains by carbon 
lamps might be convenient, but it was highly expnsive. 


London 

Meeting held at Burlington Bodu, on Mar^^nd, 1914. 

KB. E. OBANT HOOPXB IK THE OHAIB. 


AN APPLICATION OF CALCIUM CARBIDE IN THE 
FORMATION OF ALLOYS. 

BY W. B. HODOKIK80K, EBLD. 

TsB powerful “ reducing action exerted bv aoetylene 
on some salts has suggested that cakiom carbide would 
under suitable conditions be nseliil ib some metall n i| ^l 
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prooe 80 C 8 . In boido early experiments a mixture of 
carbide and borax or carbide and sodium chloride was 
found to be a most efUcient dc-oxidising flux for copper 
and some copper alloys — as bronxes— eupro-nickel, Ac., 
))crfoctly bubble-free castings b(‘ing obtained. About one 
ounce of carbide to the usual amount of borax, was quite 
sufficient for each 101b. pot of metal when added before 
the last stirring. With orasses, bronzes, or cupro-nickel, 
a good time to odd the carbide- borax was found to be at 
the first melt when the last portions of copjicr, &c., were 
being added. 

A considerable number of metallic oxides are reduced 
to the metallic state by carbide, but unless the metal' is 
very fusible or a large amount of flux — borax— sodium or 
magnesium f)r barium chlorides - be employed, the infusible 
calcium oxide ami any st'parated carbon or free carbide 
hold up the metal in shots or globules. 

Attempts to roducse some of the rarer oxides, ns those of 
cerium, zirconium, Ac., and form alloys with copjKsr failed 
at ordinary coke-furnace tompcratur(‘8. 

It appeared ])robable, however, that th(‘ halides of these 
rarer metals might be reduced by carbide which would 
at the same time form a calcium halide capble of acting 
as a flux. Trials with cop|H'r, lead, silver, zinc, and 
other metallic halides j»roved that, at suitable temyiera- 
turcs, reduction was complete and the calcium halide 
(chloride) formwl a fairly efficient flux but the separation 
of the metal was retarded by the libcrat^'d carbon. The 
addition of salt, haiium chloride, or borax (none of which 
has any action on carbide) overcame; this difficulty. 

The liberated carbon somt'timcs takes the graphitic 
form. Ex})crimcnt8 with cerium chloride ((Vt’l.^), car- 
bide, and metallic copper showed that cerium was rctluecd 
and taken up by the copper, alloys containing 0 per cent. 
an<i more of cerium being obtained. 

It may here be noted that a convenient rnethotl of 
obtaining metallic chlorides in a state ready for further 
metallurgical w'ork is to drop a mixture- of metallic oxide 
and ammonium chloride into a red hot crucible, in small 
jmrtions at a time. A very slight excess only of the 
ammonium chloride is necessary. Jn most cases the 
chloride is obtained in the melttd state. 

'J’wo methods have been employed for obtaining alloys ; 
one in which the main constituent — say cop>)er — was 
mo' ted and a mixture of the halide of the alloying metal 
and carbide then added ; and, a better plan, where both, 
or all, metals for the alloy were in the form of halides 
roughly mixed with the calculated amount of carbide and 
in the case of low melting |X)int metals some additional 
flux — os borax or salt. For alloys of high melting point, 
such as nickel and manganese, the carbide alone acted 
perfectly. 

The chlorides and fluorides of most of the common 
metals react energetically with carbide provided the 
starting temperature is high enough — somewhat like the 
aluminium thermite reaction. As far as has l»een ascer- 
tained, the best starting temperature is one a little higher 
than the melting point of calcium chloride or other h^idc 
omploycKi. The results have cert-ainly been better where 
the carbide — metallic halide mixture; has been introduced 
in sucoessivo moderate quantities into an already hot 
crucible than bv slowly heating up a cold charge. 

Employing tliis inetliotl — the hot crucible — no difficulty 
has been found in making copper — manganese or copper- 
nickel of almost any desired content of Mn or Ni, using 
manganest; chh>rido or nickel chloride and cither copper 
turnings or copi)er chloride. Similarly with nickel- 
manganese, or coball- manganese both metals as chlorides. 

Tantalum, titanium, zirconium, and other metals which 
form salts of the types, KjTaFj or KjTiF,, have been 
reduced and alloyed with co^r. From one product 
containing above 20 per cent. Ta most of the tantalum 
segregated out during cooling and was left as a metallic 
powder on solution of the alloy is dilute aoid. 

From manganese chloride alloys have been obtained with 
tin, bismuth, antimony, and Iom, employing these metals 
in the metallio states The first product with lead, using 
the met^, contained 6*6 per cent. Mn : usin^bOl, higher 
proportions of manganese were obtained, (^ese products 
nom the miorostructuze seem to be suspensions of metallic 
manganese in lead.) 


I The tin and bismuth mixtures ” or solutions of man- 
I ganes? are only so far interesting that with miBre tham 
I 10 per cent. Mn they show decide magnetic proTperties.*" 

I In cases where iron and aluminium free alloys are- 
I required the carbide reduction may be of value. Only 
in the cases of nickel, cobalt and iron with manganese did- 
there appear to be any carbon taken up. A manganese 
cobalt alloy for instance, contained, Mn 38. Co. 59 and- 
gr^hite 3 T)cr cent. 

The method and some of the products are being further 
investigated. 

j Specimens of alloys, such as Cu-Mn, Cu-Ce, Cu-Ta, (*u-Ti, 

I Bi-Mn, Sn-Mn, Sb-Mn, Co-Mn, Ni-Mn, prepared by the 
' jiroecss, and having in most coses atomic proportions of 
j each element, and micro-photograjihs, were shown at the 
! meeting. 

I 1 nm indebted to Capts. Hunter and Macrae for- 
analysis and other help.. 

Discussion, 

1 Mr. E. Grant Hooper said Professor Hodgkinson hodl* 
- struck out a new lino in this utilization of calcium carbide 
' in the preparation of alloys. He thought the paper intro- 
j diiced an interesti ng and he trusted an important dejiarture 
in connection with the preparation of alloys, 

I Professor HoDdKiNSON said he was reserving an account 
■ of the pro|)f'rt.ie8 of some of the alloys. He only spoke of 
j the method because he thought it would be usefiil, and he 
Mas sure there was room for its development. There was 
I a difficulty. Rome of the halides were vobvtile, neccssi- 
j fating a careful adjustment of temperatures, but he 
I thought it was possible in most cases to arrange matters- 
: and obtain the product with little loss. 


Meeting held at Burlington House, on Monday April 
1914. 


PROF. W. K. UODOKJNSON IN THE CHAIR. 

THE VLSCORITV OF lUJBBER SOLUTIONS. 

BY R. OAUNT, M.St’., PH.D. 

! (Rcientilic and Teelinical Department, Imperial Institute),. 

j Conshlerable inten;Kt attaches to the viscosity of rubber 
I Holufions, not only because they arc colloidal solutions, 

I but also on account of the suggestion put forward first by 
i Axelrod’ and afterwards by ScHidrowitz and Goldsbrough®" 
that the viscosity of a rubber solution stands in intimate 
I relationship with the quality and technical value of the 
j rubber. 

Schidrowitz* regards the so-called “nerve” of rubber 
as due to three factors :-•(«) Mechanical structure as 
indicated by the film structuro of fine hard Para, and 
brought about by the method of coagulation ; (6) physical' 
structuro or colloidal aggregation of the nibber particles ; 
(c) chemical structure or molecular complexity, 
j The mechanical structure of crude rubber is largely 
broken down in the washing and mixing operations, 

1 and is therefore only a small factor in th^o quality of 
manufactured rubber. Schidrowitz suggests that viscosity 
measurements connote the physical and chemical structure- 
of rubber although the exact relation is uncertain. He- 
states* that within the same species viscosity measure- 
ments are a means of determining strength and vuloanisii^- 
capacity ; comparing species with species, however, thw^ 
does not hold directly. 

Beadle and Stevens^ however, found that aHhonghr 
some relationships can bo detected, the general resaft^ 
of viscosity determinations are not in accordance witii. 
those obtained by vulcanisation. 

* Their properties will be described in a furthw oommimieatioD, 

1 Oummi Zeltung, 1905, II, 1058, and tO, 105. 

a This JonmaiCiBOO, M, 8, “ The Eubber Industry,'* p. 240. 
(Tbs lotematioiial Eubber and AUiad TradM f^lbltion, tlL. 
1011 ). 

« "Rubber.*' p. 108 (Methuen and Go.. 1111). 

• ** Eubber," p. 105. 

• * lbs Rubber Industry," pp. 200 and 270. 
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Recently the viscosity of rubber solutions has been 
submitted to systematic study by G. S. Fol^ who points 
out several precautions that must be taken in making 
viscosity determinations: — 

(1) Comparative results can only be obtained by using a 
viscometer of standard dimensions, the differences in 
the results obtained with two different viscometers being 
much greater in the case of concentrated solutions than in 
the case of dilute solutions. 

(2) The determinations must bo made at a fixed tem- 
perature. The absolute viscosity of a rubber solution 
diminishes with rise of temperature. The relative vis- 
cosity however remains practically constant between 
20^“ and 70' V. 

(3) The rubber should bo dissolved as completely as 
possible.^ When the rubber is only partially dissolved 
the solution has for the same concentration a slightly less 
viscosity than when the rublw^r has been dissolved as" com- 
pletely as possible. This, Fol thinks, is probably due to 
the fact that the resins dissolve most readily and have very 
probably a lower viscosity than rubber itself. 

(4) Viscosity is influenced by strongly shaking when 
preparing the solution, prejsutnably, according t^ Fol. in 
consccpience of the insobible constituents being 8U8|)endod 
in such a timly divided condition in the solution that 
they cannot be segregated by filtration through glass wool. 
He concludes that these particles (iontributo to viscosity 
in a larger measure than if one introduced into the solution 
the same weight of rublxT. 

Recently® H. 1*. tSf<('vcns by fractionally dissolving 
rubber in beny-tuKs obtained fractions of difTerent viscosity 
but he attribuk*8 the variations to differences in the 
resin content of the various fractions. 

In the following exf)eriments on the viscosity of rubber 
solutions the method of prowdure was almost identical 
with that suggested by Fol. Tin* majority of t he expri- 
monts were made with the following diftorent kinds of 
rubber : — 

{«) A pale thin plantation civ-pe Hovea, coagulated by 
means of acetic acid. 

(b) Fine hard Para, 

(c) Castilloa, prepared by contrifugalisation, 

(d) Funturnia sheet, 

(e) (Jeara biscuits. 

The-sc rubbers had the following composition in the 
dry state ; — 


Plants- I Pine 
tion i hard 
Jlevea. j Para. 


(Jas- 

tilloa. 


I 

I Pun- 
! tumiu. 

I 


Coara. 


faontchoiic .... 

Kcfiin 

Protein 

Ash 


per cfiit, per cent 


I 


h4-« 

li.i 

J-H 

o-:3 


IH’r rent, 
i:3H 
01 


(K*r rent. 'per cent. 
K(l-2 ; 91 -2 

II-O 1 48 

1-7 -M) 

0 2 1-0 


The dry rubber was comminuted as finely as possible 
by moans of scissors. A weighed quantity wJis placed 
in a stopiKwd bottle with a definite volume of solvcjnt, 
shaken for two or more hours, and then allowed to stand 
over night. Next morning the solution was filtered 
through cotton wool and the concentration was determined 
by evaporating 10 c. cm. of the filtered solution in vacuo in 
a tareu weighing bottle. 

The viscosity was determined by means of an Oi-twald 
viscometer in a thermostat which was maintained at a 
temperature of 20® G. ± 0-1® C. 

The solvents employed wore: — 

Benzene^ purified oy repeated shaking with concentrated 
sulphuric acid, washing with water and alkali, finally 
drying and redistilling. In some cases the benzene was 
farther purified bv freezii^. 

Ether, purified oy shaking with water, then drying by 
means of calcium chloride, and finally distilling over 
sodium. 


• India Rubber Journal 191S, a, &76 mq, 

^ Fol made all his experiments with a sample of Hevea Planta- 
tion Rubber from Java. 

• India Rubber Joiim., 1918, 46 , 345. 


Petrol, redistilled, the fraction distilling below ffO® C. 
was emi^oyed. 

Toluene, purified W repeated shaking with concentrated 
sulphuric acid, washing with alkali and water, drying 
b^ means of oaloium chloride, and redistilling. The fraction 
distilling between 110® and 111® G. was employed. 

Commereial xykne. 

Chloroform purified by washing with water, drying 
and redistilling. 


The Solabilky of Ruiher, 

Rubbtw shows considerable variation in the extent to 
which it will to into “ solution.” Thus whereas t^ 
Castilloa and Funtumia rubbers examined mix with 
solvents in all proportions, the Para and Coara rubbers aro 
only partially “ i^uble.” This fact is of considerable 
moment when one is drawing conclusions from the viscosity 
of rubber solutions as to the properties of the originid 
rubber. 

The following table shows the extent to which the Para 
and Ceara niboors went into solution when the commi- 
nuted rubber was shaken with solvents for 2—3 hours 
and the concentration of the solution determined next 
day. 




Concentration of solution pro- 
duced (grams per 100 c.cm.X 

.Solvent. 

Weight erf 
rubber per 
100 c.cm. 
solvent. 

Fine 

hard 

Para. 

Fine 

hard 

Para 

craped 

45 min. 

in the 

cold. 

Planta- 

tion 

Para. 

Gears. 

Benzene i 

i 

0-5 grin. 

10 grm. 

0 21 
0*48 

0-26 

056 

0-92 

0-30 

0-74 

Ether 

10 grin. 

2-0 grms. 

0-41 

0-84 

: or>i 

1 103 

0-54 

0-72 

143 

Petrol j 

1 

10 grm. 

2 0 gmu. 

0*27 

0-72 

0'46 

0.09 

0-32 

0’67 

1-59 


A noticeable feature of the above results is that tbo 
greater quantities of rubber yield a rather more than pro- 
fiortionato amount of dissolved matter to the same quantity 
of solvent. It would appear therefore that tbo dissolved 
rubber causes a partial solution of the insoluble con- 
stituent.® 

Fine hard Para is the most insoluble of rubbers, 
especially in the unwashed condition. In an experiment 
in which two grams of resin-extracted fine hard Para were 
extracted in a {^oxhlet with benzene only 1*03 grams went 
into solution. 

As will bo seen, however, from the above results passing 
fine hard Para through the washer for 45 minutes in a 
stream of cold water raises the solubility considerably. 
Heating with solvents also increases the amount going 
into solution, as the following results show : — 

ConcoDtratlon of 
solution produced. 


0*5 gram Floe hard Para was shaken with 

60 c.cm. xyleno 0-49 

0*5 gram Fine hard Para was heated to 
lOO** C. for several hours with 50 c.cm. 

xylene 0*65 

0*5 gram Fine hard Para which had been 
craped for 45 minutes In a stream of 
cold water was heated to 100” C. for 
several hours with 60 c.c. xylene .. 0-75 


To explain the partial solubility of rubber in solvents 
Cospari has reoentlyi® revived the view of Gladstone 
and Hibbert^^ and SeeUraann^* that rubber contains a 
soluble and an insoluble caoutchouc. According to 
Weber^®, however, the amount of insoluble matter in 
rubber can be reduced by suceearive extractions with 
chloroform, to a very small percentage, and according to 


• Of. this Journal. 1912. II. 518. 

» This Journal, 1918, $i 1041. 

Joum. Chem. Boo., 1688, 18 , 679. 

>• le (hioiitdiooo et Is Outta Perehs, 1896. 
M This Jouraal, 1800 , 16 , 680 . 
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Spencei* it consists largely of protein. Even Caspari 
admits that bis “ pectous form” of oaoutohouo “may 
conceivably be simply a residue of sol-forming rubber 
which has failed to burst its way out of a mioellular frame- 
work possibly consisting of the rubber constituent com- 
monly referr^ to as protein,” but ho maintains that there 
is no proof that the nitrogenous matter encloses rubber 
particles. And indeed it seems remarkable at first sight 
that the small amount of protein, if it is actually protein, 
should prevent twenty to thirty times its weight of caout- 
chouc from going into solution. However, there is yet 
no convincing proof that an insoluble pectous form of i 
caoutchouc exists. Indeed the CaatiUoa and FurUumia ! 
rubbers examined mix completely with solvents and a 
priori one would hardly expect the pectous form of caout- 
chouc to exist in some s|)ecies of rubber and not in others. 
Moreover there is no sharp lino of demarcation between | 
the soluble and insoluble forms of caoutchouc, for as is , 
apparent from the above results, crfijwing the rubber as i 
well as heating with xylene causes more caoutchouc to ; 
pass into solution ; from which one may conclude that the , 
partial solubility of Para and Ceara rubbers is due, at i 
any rate to some extent, to the structure of the rubber or | 
state of aggregation of the caoutchouc. I 

The fact however that part of some rubbers remains j 
undissoivcd in the usual method of making solutions for i 
viscosity exi)erimcnts considerably detracts from the | 
value of viscosity determinations unless one can assume ' 
that the undissoivcd portion has the same viscosity as the j 
dissolved caoutchouc. An attempt to ascertain if this 
was the case by treating the insoluble residue with fresh I 
Folvent failed owing to the very slow rate of solution of the | 
residual rubber. II. P. Stovens.^^ however, has determined 
the viscosity of different fractions of rubber in benzene 
and finds only small differences which ho explains was 
due to the varying amounts of rosin present. 

Viicoaily oj Rubber in IHflerent Sohenis. 

Rubber produces with different solvents “solutions” 
ofj^ifferont viscosity. In the following ex[x'rimeut8 the 
visooBity of solutions of various rubbers in benzene, 
chloroform, ]>etrol and ether was determined at different 
concentrations. 


The relation between the viscosity in the different 
solvents is shown in the adjoined curves (Figs. I. — III.).^* 
It wUl be seen that ether i»x»duces solutions of least 
viscosity. Benzeno and chloroform, on the other hand, 

g roduce solutions of greatest viscosity. The plantation 
’ara rubber examined gave a solution in benzene of low 
visoosity ; this difference is shown in a greater degree in 
ethereal solution. 



VisccMify of different Rubbers in Benzene Solution. 

In order to compare the viscosity of caoutchouc in 
different rubbers it is necessary to make a correction for 
the amount of resin (which may he considerable in the 
case of Castilha and Funtumiu rubbers). When this is 



Benzene. 

Petrol. 

Jither. 

Chloroform. 

Rubber. 

t'onoentra- 

Vl!‘coHlty 

roncentra- 

Viscosity 

Concentra- 

ViscoHlty 

Conrentra- 

Visrosity 


t(<m (Rrins. 

(water = 1). 

tfon (grins. 

(water— 1). 

tion (grms. 

(water 1). 

tion (Knn.s. 

(water - 1). 


per lOOc.cm.). 


rierlOOc.cm.). 


I>er lOOc.cm.). 


Iier lOOc.cm.). 



o-ert 

28 32 

1-52 

35 81 

t 

1-95 

40-68 

1-00 

32-27 


0'71 

i:5H7 

1-30 

Jrt-Or) 

1 64 

19-72 

0-86 

22 38 

Fine hard Para — 

OfU 

i)«4 

1-00 

7-45 

1-31 

8 63 

0-51 



014 

r >12 

0-48 

1-31 

0 85 

2-04 

0-37 

374 


U25 

2 23 

— 

— 

— 

_ 


— 


1-00 

27-12 

J-65 

29-37 

2 05 

36-98 

0-96 

39-24 

Castilloa 


10-50 

1-3A 

1.3I5 

1-85 

22-18 

0-87 

28-31 


O'OI 

8-13 

1-04 

7-23 

1-58 

12-36 

0-70 

1.5-09 


()-3S 

R 70 

054 

1-31 

0-67 

1-60 

0-41 

4-68 


! 1 14 

30-14 

l-«7 

35-08 

J 57 

i 18-34 

1-12 

44-70 

Funtumla 

1 01):i 

17-04 

1 34 

15-.35 

1-24 

8-63 

0-96 

24-40 


1 0'67 

9-34 

M9 

1 10-03 

0-95 

1 8-94 

0-76 

14-20 


1 0-33 

2-77 

1-00 

fi-U 

0-40 

1 1-13 

0-33 

8-40 


i 

— 

0-58 ' 

1-67 

— 



— 


1'45 

33*75 

2-72 

17-62 

8-17 

1 41-42 

1-34 

34-82 

Plantation Para .. 

1-20 

19-30 

2-32 

10-78 

2-42 

' 14-16 

1-17 

20-66 


0-88 

9-34 

1*77 

4 82 

1 72 

i 4-88 

0-86 

0-45 


0-43 

S-80 

0-96 

1-36 

0-51 

1-48 


— 


Solvent. 

Fine hard Para after 45 I Caatllloa after 45 min. 
tnin. crApeing in cold water, j crApelng in cold water. 

Concontra* Viscosity 
tion (grins, (waters 1) 
per l00o.om.) 

Concentra* 
tfon (gmi. 
per 100 e.cm.) 

Viscosity 
(water- 1) 

Beniene 

2*06 1 S2'90 

1-80 22*13 

1-26 9*64 

0-76 ' 8*87 

1*67 

1-88 

105 

0*64 

81-39 

19*11 

10*19 

8*98 


done and the visoosity is plotted against the concen* 
tration, the curves shown in Figure IV. are obtained. 
The fine hard Para and CattiOoa curves practically coincide, 
from which one might conclude that the caoutchouc in 
the CaetiUoa sample and the solufalo caoutchouc ih the 
fine hard Para are of equal qualitv. When the fine^hard 
Para, however, had hetn passed throng the washing 
machine for minutes in a stream o! cold water it 
produced solutions of much less visoosity. The CaMoa 
rubber, after washing under the same conditions, 




*« The ourvei for Funtunia rubber are Bliullsr to those for 
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produced solutions of lower viscosity, but the obsnge 
was not BO marked as in the case of fine hard Para. 

In order to compare numerically the viscosities of 
different robber solutions two methods have been suggested. 
Schidrowitx suggested drawing a tangent to the curve at 
1 per cent, concentration and taking the tangent of the 
angle which this line makes with the a^issa as a measure of 
the viscosity. Fol on the other hand suggests taking the 
area enclos^ by the curve, ordinate, abscissa, and a line 
drawn from the curve at 1 per cent, concentration perpen- 
dicular to the abscissa. Both these methods are arbitrary, 
and moreover it will be seen from the curves (Fig. iV.) 




that in the case of the fine hard Para and Castilloa rubbers 
the viscosity of the solution will become practically 
infinite before 1 per cent, concentration is reached. 

A simnler method of comparing the results would be 
to find tne relation between viscosity and concentration 
and express this as a straight line. 

Various formulet? have Been proposed for connecting 


Anbenius, Zeltioh. phyilkal. CAkem.. 1887, 1, S85 : Eudorf* 
Zeitsob. pbysikal. Obsm., 1908, 4]L i&7; Fawsltt, Free. ftoy. 
Hoc. Bdin., 1004, 26 : Dunston im WUsob. Joura. Oheas. Boc., 
1837 81, 88; EatSfW. Zettseb. Cbsm. lad. XoUolde. 1918, 
1^288. 


the viscosity of solutions with the concentration, but they 
have had only a limited application.!^ 

The viscosity of rubber solutions, however, appears to 
obey a logarithmic equation, such as>* 

17 =K* 

(where viscosity at concentration x, 21 » concentration, 
and K=:oonBtant), for when the log. viscosity is plotted, 
agaiiust the concentration in bentene solution in the ease of 
the robbers examined the straight lines shown in Fig. V. 
are obtained. 



The inclination of these lines with the abscissa would 
seem to bo the simplest way of numericttlly comparing the 
viscosity of rubber solutions. 

The actual figures given by the throe methods are the 
following ; — 


1 

Sclddro- 

Witz. 

Fol. 

Pro|)owd 

method. 

Fine hard Para 

Castilloa 

Funtumia ' 

I'lantaticn Puru 

00 

00 

tMMJO 

1300 

s 

68 

66 

65 

05 

300 

IbO 

Fine hard Para after ndii. 

waHhiiig 

1000 

120 

43 


It will be noticed that the jffoposed method does not 
show such great differences between the rubbers examined 
as the other two methods. If viscosity connotes the quality 
of rubber one would expect small differences, as the robbm 
were all of very good quality. Judging from the viscosity 
of fine hard Para after washing, the plantation Para 
probably owes its position to the fact that it had been 
erftped. 


Change, in Viscosity of Rubber Solutions. 

It is well known that rubber solutions are liable to 
change in viscosity. The first mention of the fact was 
made by WoudBtra,^** who observed that toluene solutions 
diminished in viscosity on standing. Fol^! attributes 
this change to the gradual deposition of insoluble matter 
in suspension which passes tmrough the filter. Oorter** 
observed that aolutions of rubber in bensene exposed to 
sunlight diminished rapidly in viscosity, and showed that 
this was accompanied hy oxidation. He found also that 


Vids jPowell. Journ. Ohem. 80c., 1914, Iff, 6. 

Anfieniut, toe. eit. 

M Z. Chem. W. XoUolde, 1909, f, 81. 
iM. sit 

•» IfededseUaisD over Bobber Ncs. 1 (1911) and 2 (1912) 
partemeot vanlandbouw, Nljverheld «n Handel. Java). 
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benzene solntioaB of rubber diminiah alo wly in visoosifcy even 
in the dark and when aooeea of air is prevented. 

In a prelimiaary experiment the writer obeerved a 
solution of rubber in oommeroial benzene left exposed in 
the laboratory to diminish 30 per cent, in viscosity at 
ordinary summer temperatures. 

Heat as well as light aoprars to increase the diminution 
in viscosity of rubier solutions. 

A solution of plantation rubber in commercial toluene 
was divided into two portions, each of which was main- 
tained at 40 ’ C. in a thermostat, one portion being protected 
from the light. It was found that the viscosity diminished 
os follows ; — 


Times of efflux in seconds. 


1 

Protected 

j Exposed 


solutiuu. 

1 solution. 

Initial 

260 

260 

After 0 days 

1.50 

no 

After 12 days 

120 

88 


At higher temperatures the diminution in viscosity 
is more rapid. Schidrowitz and Gk)ldsbrough2^ found that 
the viscosity of benzene solutions of rubber in some cases 
sinks to half its original value on heating for two hours 
on the wakr-bath. 

At high tomfMjrabures the eflfoct of liglit, or at any rate 
of ordinary daylight, on the vis(}osity of rubber solutions 
apjx'ars to be U«8 marked than that of heat. 

A solution of plantation rubber in commercial toluene 
was divided into two jwrtions, each of which was heated in 
a conical ttask under a reflux condenser on the water-bath, 
one of the flasks being protected from the light by moans 
of a tin cone. The viscosity of each portion wtw dcterrainetl 
at the commencement and at stated intervals wdth the 
‘following results: — 

I Times of efflux in seconds. 



Exposed 

1 Protected 


soliitlou. 

j solution. 

Initial 

80-5 

1 810 

After 80 minutes 

63-0 

63-0 

After 2 iiours 

53-0 

. 55 0 

After 4 iiours 

460 

; 51-0 

After 14 hours 

300 

1 45 0 


The effect of light only begins to make itself felt after 
two hours ; at the commencement the solutions diminished 
in viscosity with the same velocity. 

In the following experiments a solution of plantation 
rublKT in commercial toluene*^ contained in a conical 
flask and protected from the light by means of a metal cone 
was heated under a reflux condenser on the water-bath. 
At the commencement of the experiment and at stated 
intervals the viscosity was dotennined at 20® C. The 
following results were obtained ; — 


Times of efflux in seconds. 



1. 

11. 

in. 1 

IV. 1 

V. 

VI. 

Initial 

84 

86 

77 1 

78 , 

82 

82 

After 1 hour 

62 5 

61 

00 1 

58 ' 

61 

60-5 

After 3 hours 

49-5 

50 

51 1 

SO 

52 

40 

After 5 Iiours 

Ckmoentratlunfgrsms 

44-5 

46 

47 ! 

40 ; 

47 

42-5 

per 100 com.) .... 

0-48 

0-40 

1 

0-44 ' 

1 

0-44 

0 45 

0-45 


At higher temperatures the fall in viscosity is still 
more marked. A solution of rubber in toluene was heated 


** The Rubber Industry, p. 260. 

M Toluene was used for studying change In viscosity at high 
temperatures In preference to benzene, because the ebullition of 
the Utter la a dlstnrbing factor. 


in a sealed tube at 1 25—130® C. for six hours. The time of 
efflux fell from 220 seconds before heating to 29 seconds 
after heating. 

In Gorter^s cxiMsriraents on the diminution of viscosity 
under the influence of light the rubber underwent oxidation. 
Bernstein states however that xylene solutions of rubber 
diminished in viscosity under the influence of an ultra- 
violet light even in the absence of ox^ygen. 

It was also found that heat alone in the absence of air 
caused diminution in viscosity of rubber solutions, as the 
following experiment shows : — 

Test tubes were completely filled with xylene solutions 
of rubber, and closed with corks through which passed small 
gbiss tubes to allow for the oxiMinsion of the solution. 
The} were then placed in boiling water and as soon as the 
expansion htui ceased the openings of the glass tubes were 
clost*d by rubber caps. I'he solution thus out of contact 
with air was heated for two hours and the viscosity 
detornimod.*'* 

Times of eilliix in seronils. 

Fine hard i Plantation 


I Para. , Para. Ceara. 

Bofore boating 87 j 12.5 ! 318 

After beating 27 1 44 ' Oli 


Rubber solutions therefore on heating diminish con- 
siderably in viscosity. a|>art from any oxidation which the 
caoutchouc may undergo. 

Considering the magnitude of the change it is also 
difficult to believe that it is due to the s(‘paraiion of adven- 
titious insoluble particles wbieh have passed through the 
tilter. 

The plnmomenon seems mf>sl easily explained by 
assuming that rubber in solution tends to undergo a physical 
changes th(‘ so-called “ de*pojyinensatioti,” slowly at 
ordinary temjxTaturcs, but much more rajiidly as the 
temiKTature rises. 

7’iie rate of diminutjon of viscosity also vari(!s with 
the lime of heating, being greatest at the eommencement. 
This IS shown in the following experiments where the 
viscosity was measured at regular half hour intervals. 

A was a solution of plankition Para rubber in toluene, 
heated under reflux on the water bath and protecknl from 
the light 

B was a solution of CaMilloa rubber in xylene heated 
in boiling water and also protected from the light. 


Times of efflux in seconds. 


A. B. 


Initial i 80 0 160 

After heating 30 minutes ' DO S 135 

After heating 60 minutes 1 41 5 124 

After heating 00 minutes j 38 0 117 

After heating 120 minutes I 35-0 110 

After heating liiO minutes I 107 

After beating 180 minutes j 82 0 104 

These results are shown graphically in Fig. VI. 

The change in viscosity apix*ars U) follow the law ; 
x=a+b logt 

(w'here x- diminution in viscosity in time t, 

a=diminution in the first time unit, 30 minutes, 
b^increment of diminution with time). 

For when the viscosity is plotted against the logarithmic 
value of the time straight lines are obtained (Fig. 
MI.), It is interesting that this relation is the, same 
a« that given by Schwartz*^ between extensibility and 
time in hysteresis measurements, namely the increment of 
extension plotted against the logarithm of the number of the 
cycle is a straight line. 

•• These results are not comparable amongst themselves as the 
conneotratlons (undetermined) are obviously very different. 

«• Zeltsch. Chem. und Ind. Roll. 1918, If, 193. 

The Rleetriclan, 1010, M, 585 and 629. 
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FIG.V. 



Fi(f. V«iA. Finehtird Para, fi. Castillda, C. Funlurnia. D. Planta 

Fine hard Para after 45 ininuteH crfipoinsr iu cold water. 
Oaalilloa after 45 miiiuteK crOpeitiff in cold water. 




This M not surpruing seeing that both phenomena 
•-are the result of internal work performed on the rubber, 
fcut the i»int of interest is that Schwartz found that when 
lie examined various samples of rubber, and plotted the 
msaximum extension per cycle against the logarithm of 
number of cycle, the rubb^ arranged themselvos in the 
order of their quality, the maximum extension with sue- 
'ooeding cycles being greatest in the case of fine hard Para. 
It womd appear that the phenomenon is due to a property 
of rubber which permts not only in solution but also 
vthroughout vulcanisation. 


Sffect of CoMeiUratioH on the Change i» tiaoatUy, 

The following experiments show the relationship of 
chanp in viscosity to the concentration. 

Solutions of plantation Para in commercial xylene 
at different concentrations were heated in small flasks 
(closed with corks) in a water bath maintained at a 
temperature of 80° C. The viscosity was determined at 
the commencement and at stated intervals with the 
following results : — 



Times of efflux. 

Initial 

61-5 

730 

870 

104-5 

138-0 

187-0 

After 30 inin.. . 

.530 

620 

740 

80-6 

120-0 

1610 

After 1 hour.. 

010 

600 

700 

81-5 

111-5 

148-0 

After 2 houni 

46-5 

670 

640 

78-5 , 

105-0 

1380 

After 3 hours 

44 0 

66 0 

020 

090 

98-0 

184-6 

(Joncentration 




1 



(grann per 
100 ocm.) 

1 0-4 i 

0-48 

064 

1 0-60 

0-73 

0-82 


The relation between these results is best seen in Fig. 
VIll., where the times of outflow aro plotted against the 
logarithmic value of time of heating. 


FIG.VM 



F»a. VJll. Hhowing rate of diminution of viKCcwity St different 
concentrations (Plantation Para in xylene at 80® U.) 

Chaivge in Viscosity of Rubber in different Solvents. 

The following experimental results show the change in 
viscosity of plantation Para in different solvents, when 
heated to 80° C. 




Times of efflux. 




Purified 

Purified 

Commercial 


benzene 

toluene 

xylene 


Boluticuu, 

solutions. 

solutions. 

• 

I. 

11. 

I. j 

II. 

I. 

IL 

Initial 

87.5 

76 0 

87 

84-6 

01 

870 

Alti*r 1 hour.. 

74.5 

67 0 

— 

. — 

60 

700 

After 2 hoursi. . 

72.5 

66 6 

77 , 

76-5 

61 

64-0 

After 3 hours. . 
Coneentratirin 

72-0 

66-0 

73 

72 5 

67 ' 

60-0 

(graniH per 

100 c.c.) 

0-4.3 

0-40 

0-42 

0-44 

0-50 

0-51 


It is noteworthy that the change is more marked in 
the case of xylene solutions than in the ease of the beniene 
and toluene solutions. In purified toluene solutions the 
diminution in viscosity appears less than in wmmercial 
toluene (cf. the results on p. 450) though this may be 
explained by the fact that toluene solutions on the water* 
bath will attain a higher temperature than 80° C. A 
similar difference is obwnred between solutions in pure 






452 


B&BNEIU^A COSTBIBCHON TO THE BI8TOBT OF DTEIHO. 


[Hw IS, ms. 


OD the 

a-tn, as is Been in the following results : 


Initial 

! Times of efBiix. 

1 Pure benzene. 

Commercial 

benzene. 

80 

73 

71 

0 40 

77 

64 

62 

1 ®'^ ! 

After healing 1 hour 

After heating 2 hours .... 
tdiccntratJon (trranih per IfHl 
ccm.j 

The effect of the addition of small aiiantitirti nf fi. 

X'fri's-fe'tfe Sift 

•i ss; "rF 

.« ridri. j nr .!3 cr ;.s"sft' 


Tliuftfl of efflux. 1 

Pure benzene. 

Pure benzene 1 
•1 0-5% 01 1 

xylene. 1 

1 

Initial 1 

After 1 hour ... ' ’ 

Alter 2 hours 

_ “ 1 

71-5 i 

61 : 

58 1 

1 


Change in vi^o>ily of different rnbbers in ,a«ti n 

sisSSIpf 

was teke.?“that'th‘^""? !■"' '‘*® Caro 

s-EL"n S'” =■" 

i 

was used thi'oughout of xylene | 


nkSLT*? “ 9"*** different from that 

M oompai^ the TOcoaity of rubber eolutione 

at different conoentratione, all the Hevea rubbers ahowinn 
^pwfi**”*"***® ‘■'“““‘“n viacoaity than the othef 

The exjdanation of the change in viacoaity of rubber 

Ijr***^ IriXi“ tha^iftSSlte Sri 

chouc goes into solution ” in a more or less aeffrecated 

meri^‘- 3 o Tn^tM ‘P desegregate or 

mense. In this case the high viscosity of rubber solu- 

SiILd“ bt“ J**® P’^"“ "fW aggr^ot™. which are 

viacos^itv^of^Jiffri^H “■ M PO'-<»?tage diminution in 

viscosity of different rubbers on heating will be a measure 

Wcw "I '“T aggregates in the solution. The 

larger the aggregates the more heterogenous the “ solu- 

col^tTli*''; obtaininVSluWy ct: 

solutions oven 

f f the same rubber and of the same concentration unless 
one works under absolutely uniform conditions. 

tothoi^tST",,”' “dc-^regation” is not limitod 
,^il.. ‘ Bernston has shown that when rubber 

s ta"tban ‘f*® «f the solution 

tWr^nii " i ““bition of tho initial rubber. 

^ 'xK BO eK h^"!* !*®-*f« 7 K»t‘«" ” in the same way. 

doe to ‘‘ I ^ hysteresis of vulcanised rubber is probably 
du to h^aggregation.” for it follows tho same law 

iM tbrt“''thi’'* r’ “"t”® .‘■‘“’orvtical justification for suppos-' 
ing that the diminution in viscosity which a rubber 
solution undergoes on heating indicates at anv rate one 
important factor in the quality of rubber, for ‘one might 
^ /Schwartz’ ri'sults that although durfng 
<ro4 iwiJting tho rubber may become “ de-aggre^ 

Hs^hn samc ox^nt 

I rubluTs or that, during vulcanisation tho 

better rubbers return to a higher state of 



Time of efflux In 



st-eundfl. 





Percentage 


“ 

- — -- — 

diminution. 



Before. 

After. 


Fine hard Pjua 

1 

! f 
{in 

j M05 

s®® 

57 

Plantation Para 

i 

Pine hard Para which 

fm 

1 

! M16 

1 ^ \ 

65 } 

72 J 

27 

hi^ been erfiped 45 
nunutes In the cold 

118 

81 

SO 

Funtumia 

no4 
i 101 

MOO 

781 



70 y 

61 J 

26-80 

OastUlos 

nil 

1107 

80 5) 
7te0f 

28 

Ces» j 

118 

00 

23 


Manchester Section, 

Meefin^ held al the Munici^l School of Tcrhnohjy^ on 
inday, April 24lh, 1914. 
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inveitigAted in order to present the history of dyeing 
in England in a complete form, soon forora the con- 
elusion upon me, that this part of the work, which 1 
intend to prosecute, will of necessity extend beyond the 
scope of any paper. 

1, therefore, devoted in the first instance my attention 
to the history of dyeinn in Scotland, which 1 hope to present 
in this paper in a fairly complete form. 

A large influx of Fleming into England occurred as 
early as the 12th century, and, encouraged by Henry 1., 
many went from England to Scotland. 

Chalmers informs us that from the beginning of the 
Sooto-Saxon Period “ Scotland . . . enjoyed the 
l^nefit of a domestic manufacture. Many of the new 
settlers in the towns during this time were named from 
the nature of their trades. Thus Ernulf the dyer, Amald 
the dyir and William the dyer were all burgesses of Perth 
during the reign of William the Lion,* and William the 
dyer lived in Kelso during the same reign.f 

Chalmers® proceeds t ) state that “ her people manu- 
factured the wool of their flocks. Their woollen fabrics 
were regulated by the ossiie of David 1. The charter 
of King William the lion to Inverness speaks of cloth 
dyed and shorn, which should not be made without 
the borough, contrary to the assize of David.} The 
constitutio fiova of Glasgow also speaks of cloth dyed and 
shorn. Much wool was however exporUd. They manu- 
factured their own flax and their own leather, and Dyers 
and Goldsmiths were in every town.” 

Fordun informs us that David J. “ enriched the ports 
of his kingdom with foreign merchandise, and to the 
wealth of his own land added the riches and luxuries of 
foreign nations ; that ho changed its coarse stuffs for 
precious vestments and covered its ancinet nakedness 
with purple and fine linen.” 

We also find in a charter n of Philip Earl of Flanders, 
who fell at the siege of Acre in 1191, that he granted 
the monks of Melrose a pa.-sage through his territories free 
of toll or exaction.§ The brethren of Melrose, and also 
the monks of Scone, took over the raw Scotch wool from 
their monastery lands to the woollen manufactories of 
Fknders, and their wool became widely known and much 
valued by the Flemish weavers. 

Of the crafts and occupations prosecuted in the burghs 
of the 12th century, the old laws and form of procedure 
mention bakers, brewers (male and female), floshers, 
millers, fishers, tanners, skinners, shoemakers, dyers of 
cloth, maltmakers, wine-taverners, tailors, saddlers and 
wool- combers.® During this century considerable atten- 
tion was paid to the promulgation of laws regulating 
the woollen manufacture of {Scotland, and from these 
documents authentic information is obtained that dyeing 
was actually practised at this early period. Thus wefiml 
that a custom of Id, was imposed on each bundle of 
madder imported. ^j| 

” The Ijavvos and Constitvtions of Burghs, made bo 
King David the first, at the new Castcll, vpon the 
Water of Tyne,” contained the following regulations 
with regard to the buying of wool and cloth ; — “ Anc 
Stranger Merchand sovld buy from Burgessis.^ Na 
stranger marchand nor aheno may buy wool, hydes, nor 
other merchandise, or without borgh, bot fra ane 
burgee and no one but a burgess could buy wool 
to dye, or make or cut cloth « (**20). 

In the Acts of Parliament of Scotland®}} wo find under 
“ makyn of cloth and littyn of well,” that the dyeing 
of wool and the shearing of cloth was also confine to 
burgesses ; — “ Na man Iwt burges sail by woU to lytt 
na clathe to mak no sohere.” 

During the 12th century “ the mercantile classes became 
wealthier and more important; the handicraftsmen 
became more and more confined to the poor and the 
unfree. The merchant-guild made the practice of certain 


• Chart. Balmer. 26—7. 
t Chart. Kelso, L 
t Wl^ht on Elections, p. 411. 
f National Manuscripts of Scotland, Vol. I., 48. 

II C. I. 668. 

Chap. 16, lac. 4, pari. 4, c. 41 ; lac. 6, pari. IS. e. 162. 

** Leies Qiiatucnr Bmvorum, o. 20, 1. 886. 
tt The Chahnerlaiie Air, Btet. WUb., c. 86, 15. *75, 11. 


trades a ground of exolnaion from the eternity.”* lliis 
was ^ no means confined to Scotland, because we find 
that Dutch, German and Belgian Guild Statutes ordain 
that no one with “ dirty hands,” or with ” blue nails,” 
should be a guild brother. 

The latter prohibition no doubt refers particularly to 
wood dyers. 

Among a few other trades in Scotland, dyers arc speoiallv 
referred to in chapter 94. 1. 351,® in which it is set forth 
that they must not put ihoir hai^ into the wood if they 
belong to the guild. ” Of thaim that may nooht be in the 
gylde. It is to wyt that no thir lytstar . , may be 
wythin the fredome of the gylde but gif he sal aorsuer 
to do that craft wyth hie awno propir handis bpt wyth 
servandis undir hym.” 

This law was rigorously enforced. We find in tho 
” Articuli Inquirendi ”* that it was ” to be inquired 
be secret inquisition, and punished be* tho law . . . 
Give Litsters, or Sowters, quha are brother of the Gild 
vses their offices with their proper hands . . . and of 
Litstcr Burgesses quha puts their hands in the wadd.” 

A burgess was not allowed to work outside the burgh 
as long as there was work to be obtained within the 
burgh. This is esi^ally sot forth as regards wool- 
combers.i®} ‘‘Of Kemesters. Gif the Kemester passe 
forth of the burgh a landwort, there to worke, and to 
vse their offices, hauand sufficient worke to occupie them 
within burgh ; they sould be taken and imprisoned.” 

Special attention was also paid to the weavers who 
evidently had boon accused of various offences which were 
consideitd against the interest of the burgesses ; — 
” Wobstcrsi®} Bould bo ohalleiigcd, that they make 
over many lang thrummos, to tne hurt of tho people. 
2). Quhen they take in oloith with weehtes, and myo. 
out againo tho samine bo wwht; they m^e the olaith 
wak and donkc, casting vpon it washe, vrine, and other 
thinges to causo it weight, and thereby balding a great 
qiiantitio of it to thernBelves. 3). They take oviU and 
rotten zarne, and puttes it in the wob for haist.” 

It is doubtful whether trades such as dyeing, weaving, 
shearing, cte., were at fhat time practised by the Scot^ 
inhabitants in the burghs, because wo find that the popula- 
tion was a very mixed one as far os nationality was con- 
corned. When Edward I. mode his progress north 
to receive the submission of tho burghs, tho names of the 
burghers were largely English and Flemish, and a grant 
of Karl David, brother of William the Lion, in conveying 
lands, addressed it “omnibus probis hominibus totius 
terroo suae, Francis, Anglis, Flamingis ot Scottis.”!* 

During the reign of William tho Lion, Dundee had nine 
incorjiorated trades ; among those are mentioned weavers 
and fullers, but not the dyers." 

In the Assize of Weights and Measures® mention is 
mado of wood, madder and dyed wool in the following 
entry Of walde.” ” And gyf ony schyp oum wytt 
waldc he sal gyf for ilk frael at the ontre twenty and twa 
peuniiS and at the furth passyng twenty five ponnlis 
and for ilk mesure that is callyt a sottyng (a weight in 
Orkney, containing 24 marks) a half penny, and swa 
for ilk frael remaynand in the burgh of strange mannys 
vnsauld atouro the feste of Sanct Mertyn it sal gyf auohten 
penniis for the rctret wordis,” and further ” of a foume 
of madyr or wauld or wauld on a hors Id. Of a byrthing 
of *madyr or walde to sel a halfpenny ” and “ of a staen 
of lyttyt wol a half penny.” 

Among the different burghs, Aberdeen played a 
most prominent part and valuable information as 
regards the early history of industries is to be found in 
its Becords.^ On the 12th February, 1222, Alexander II. 
granted a charter to Aberdeen:—”! likewise mnt 
to tho same, my burgesses of Aberdeen, that they nave 
their Merchant Guil{ the waulkers and weavers being 
excluded. ... I likewise strictly forbid any one 
dwellii^; outwith my burgh Aberdeen within the Sheriffdom 
of Al^rdeen to make or cause to make cloth, dyed or 
shorn, witUn the Sheriffdom of Aberdeen, save my bur- 
gesses of Aberdeen who are of the Merchant Guild. . . . 


• Chap. 100. 
t Chap. 26. 

t I. 670, Appeidix m. 
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I itrictly forbid Anyone within the Sheriffdom of iJxtdeen 
■to in«ke doth, dyed or shorn, on pain of mv full forfeiture. 

If however, any person's dyed or shorn cloth shall be found 
made in despite of this ]>rotection. 1 command my Sheriife 
to seize the cloth, and to do therewith as was the custom 
•in the time of King Jhtvid niy great-grandfather.’* 

An exception to fullers and weavers is also made in a 
charter granted by Alexander II. to Perth and Stirling. 
Edward I. atfempted the same exclusion in London, 
Winchester, Marlborough, Oxford and lievcdcy. From 
this one may trace the first instuner's of the long-standing 
conflict Ijetween the more plebeian crafts and the more 
wealthy merchant burgesses. In all countries, the 
weavers and their fellow craftsmen, the fullers and dyers, 
were tlu* first to make their existence! known as a combined j 
body, and it is thus interesting to note that in Scotland I 
ns far hack as the li’tli century they were s^K'dally men- i 
tioned in a eharter excluding them from the same privi- 
lege.s as the Merchant (xiiild. 

The Burgh Laws, as n^gords the manufacture of cloth, 
seem to Iiave l»een fairly uniform throughout Scotland 
because we find*** that according to the conMitvtio noi-a, 

no one could have a malt-kill without the burgh of 
Glasgow ... no one without the burgh could make 
any cloth, cither dyi-d or shorn.” 

No manufacturcid articles H(M‘m to have IxMm exjiorted 
from Scotland during the 13th century Is'cause we are 
informed that ” b(*fore the War of Independence the 
chief art.icles of exports a})|>t!ar to have been hides, wool 
and salted fish. From a very mrly list of goods brought 
to Bruges from variiius countries Scottish exports at 
that time would apfiear to have consisted of “lainnes, 
cuir, fromaige et sui.”t 

Towards the conclusion of the Scoto-Saxon period, the 
Hemings had placed a commercial factory at Berwick-on- 
Tweed,| and a commercial treaty with the court of 
Flanders during the year 1297 (Edward T.) stipulated 
that the Flemings should have free and secure trade in 
Scotland. **§ 

The author has not been able to obtain much authentic 1 
information as regards dyeing and dyers during the | 
14th oentury. I 

In 1340*'^ we find according to the Exchequer Rolls \ 
that a dyer “ Stephen Tinctor ” was Provost of Banff, i 
whilst!! a dyer ” Ralph Tinctor ’’ was one of the collectors ' 
of the new custom oi the burgh of Linlithgow. 

Chalmers** informs us with regard to Berwickshire, ! 
that “ in this shire, like every other, there must have ! 
always been a domestic manufacture for private uses. 
In 1371 there existed a fulling mill at Lauder, which 
had perha})8 come down from the Morvillos of the 12th 
century and M'as certainly forfeit^nl by their rejiresentativcs, 
Alan ^iO-Zuche and John Baliol.^j 

Some information about the various guilds" during 
the 16th century may be gathered from records dealing 
with the custom of presenting miracle plays at certain 
church festivals. Bain informs us that these plays 
formed an important feature dunng the 15th century. 
Nearly every h\rge city iiad its own company of jier- 
former.'?, generally oomjioacd of the various trade corpora- 
tions. In Abenieen, as early as 1440, a leader was 
anpointisi, called Abliot of Bon-Aecord, to conduct the 
play of Halyblnde. Two years after his appointment 
an edict was issued, calling on the craftsmen to apjiear 
annually at ” the offorand of Our Lady ” at Candlemas : — 

“ The Littistaris sal fynd, The Erapriour and twa Jloctouris 
and alsmony honeete Squiares as thai may. , . . Tlio 
Wobstarig and Walkares sal fynd, 8ymion and his dis- 
ciples. ...” 

In the Exchequer Rolls,'®** under Aberdeen, we find 
reference to a dyer (1416) — Alexander tinct<Mr Burgess of 
Aberdeen, in connection with wool of the Sheriffdom of 

• Clmrt. Gla^, 28 of 1242. 

t Kst^ttpic de ikntga, I., p. 19. Arrordlng to the editor of Han- 
f Isoties iTrtniadenbtKA, uua probably dsten from the last third of 
Tthe 18th OMitury. Hawdiclies Urkundenbuch, iU., p. 419. 

t Lc^ Halles’s An., i. 23d. 

I Rymer's Fad., i. 740, 

II Vol. L, p. 82. 

I B,(d)ertaon’8 Index, 92, Pari. Rer, 

VoL IV., p. 248. 


Banff and another one in 1448'®* with regard to an atlow- 
anoe for expense in the punoanoe and dyeing (tinotuTe) 
of woollen and linen gannents for a play before the 
When the crafts began to assume a position oi import* 
anoe in the burghs, the Legislation twk more particular 
cognisance of th^ and for their better organisatioti and 
” conduction,” the seoond Parliament of James I., held 
at Perth, i)assed an Act on 12th Mandi, 1424, in which 
the weavers but not the dyers were included. ’ 

In the Edinburgh Records, 18th May, 1461, “ one Rede, 
a dyer, was admitted a burgess as in right of his father 
and he gave wine and spices.”* 

About the middle of the 16th oentury the exj^rtation of 
wool and linen cloth was prohibit^ by Parliament. 
Thus under^ ^ ” Crimes Qvhilk are nether capitall, nor 
]r>ecvniall hot are punished be ane vther paine, as be 
eacheit of moveable glides, or vther wayes ” among 
‘‘ Forbidden gvdeg, the Paine of transjiorting of the samin, 
and ane <-atalogne therwf . . . woolf . . . and 
fanning claith,”J and further restrictions were imposed 
U|)on merchants in regard to the selling of tapistry, silk 
! and woa?l, (‘to., in the following act : — ” Na persons 
I dwelland ontwith burrowes, vse ony merchandice, nor 
! tain . . . silkis . . . wadd'^ii . . . 
j A Statiif.!* of .fames 11., passed 6th March, 1457, declared 
i it to be ” sene Sjiccdful that lit lx? oryit up and vsyt as it 
I was wont to be, and that na litster be draper, nothir to 
j bv claytht, nor yet tholyt to sell, vnder the payne of 
I esched thairof.” 

, In 1476'* the “ Wehsters ” of Edinburgh petitioned the 
I (Vimmon (Council to ” erect them into a Society.” Their 
! request was granted. 

I .Tames III. granted two Charters of the 6th November, 

I 1482, to Edinburgh which contained among other 
I valuable iirivileges “to take (’iistom of several Sorts of 
i Merchandise at their Port of l^eith.” Among the articles 
STwtnfiod wefind :~ForoneTimof Wad . . . 13s. 4d., 
For a Pack of Wad ... Is. Otl., For a Pack of 
Cloth . . . Os. 8d. 

During the ITith century the trade between Scotland 
and the Netherlands was already of considerable import- 
ance and in order to further encourage it “ the Soots 
wt*re allowed to send cloth of any measure to be dyed in 
Flanders and to be taken back to their country, but no 
cloth at all was to 1 k> sold there." (1469.) The state of 
affairs cannot be more fittingly dest^ribod than in 
Davidson’s words in “ The Scottish Staple at V’^eere.”" 

Scotland has in the Convention of the Royal Burghs, 
for many centuries the governing authority in all matters 
of trade and oonimcrce, “ the oldest existing representative 
body in Euro|K*,,” and in the Staple, the organisation 
of foreign trade, S<5otland maintained in full force until 
the end of the eighteenth, and endeavoured to revive 
in the 19th oentury, an institution to which in other 
countries jiarallcls can be found only in the middle ages. 

ITie first “ Conservator of the Privileges of the Scotch 
Nation in the Netherlands ” was Andrew Halyburton 
and some valuable information has been obtains from 
his Ledger.* This Innes describes as “ our oldest extant 
Jjedger or merchants’ account book.” This book has 
been in the (General Register House at Edinburgh for a 
long time. It is a ttiiok folio, beautifully preserved in its 
original dark leather landing, and l aving the back 
strengthened with bands and parchment thongs, very 
much in the style of modem account books. Nearlv 
all the entries are written by Halyburton himself. Each 
account is solemnly fireceded by the names of “ Jbesus,” 

! and the money, where not otherwise exiiressed, is in the 
I common currency of the Netherlands and counted in 
I pounds, li i shillings, s ; and noats, g. Halyburton's 
j residence was probably Middleburgb, a place of much 
I imiK>rtanoe to traders, during the jieriod covered by the 
I Ledger, t.r. 1492 to 1603. < 

I The following extracts have been selected as parti - 
I oularly suited to convey some klea of the prices, the 
quality and quantity of merchandise sent by Halyburton 

• Vol. V., 318! 

t .lac. a, psrl. 7, c. 113 ; psrl. 10 c. 15 ; pad. 16 c. 250. 

i Jar. 6, pari, 4, c. 59. 

I Jar. 4, pail 0, r. 84. 
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to Scotland ea well as of those exported from Scotland 
:to Holland. ** Item in AprvU anno 94, booht in Bei 7 
betwix Lorens and me a stok welwat blak lang pris 
•of the ell 11s. 8g. Som, 17]i. 15s. lOg.*’ *‘li. 12. Anno 
i94 in Sohir Thomas Todis sohip. for a ton of Vaid lyk as 
he sc^is the laif.*’ “ Item the 14 day of November anno 
^5, bocht in Mcdylburgh ... 6 barelhs of saip, 

ilk barrell cost 148." 

In 96 “3 ton of waid, ilk ton 8li." “In Dysem- 
iber anno 96 . . . bocht in Bery . . . and 
schepit ... a kark of alom, cost 38 b., “ whilst 
“ in Dys: ember anno 08 ... a cark of aim cost 
.588.” 

Under “ Jhesus Anno 98, in Fewirzer " we find “ a pip 
of wad, cost with the costis 31i. 15s. lOg." 

A Scottish (Iyer had evidently visited Halyburton, 
because in 97 (Octol)er) he sends “ Andro Elphynstonne 
to Aberdeen in Wyllykin Lychtharnes with And** Lytstar “ 
some old French crowns. 

In August 98 he sent to Andro (.hllan “ a bayll of madir 
weand 850 li. the C. cost 8s. 4g., “. . . bocht in 
Hand warp.” 

Under “ AprvU anno 99 ” there are two entries, “Item 
paid for 2 ball ’ of mader in Hand warp 13li. 2s. 8g.,’' 
and “ Item for ij ton of waid 1511." 

The prices naid for English white cloth and for scouring, 
dyeing and sliearing the same, are given under “ the 26 
day off Jun anno 99 in Medylburgh ” in an account with 
Alexander Lawder : — “ lt«*ra {wiid for hym for the quarter 
•off a stek of iij Ingill quhit . . . 21i. lOs. Item for 
redyri’ of it or »t was lyttit, ilk ell 6g., 11 ell 6s. 6d. Item 
ior lettyn off iij eJl rossat and viij ell of Uak, ilk ell 12g. 
Item for scheryii cft(ir) the lyttin, ilk ell ijg. Item 3 cU 
off canvas to pak in, 9g. 8om of thir 11 ell with costis 
•3Ii. 9s. Ig." 

On the 10th of .luly 99 he “ bocht inMedylburch . . . 
a pyp of wiiid, cost the fui-st bying 31i. 158." and in October 
a “ pyp of wad, cost . . . .‘Ui. 15a.,” for which the 
“ oncustis ” amounted to lOg., whilst in September 98 
he ‘‘said ... a town of wald for 71i. ISs.” A “ pyp ” 
aeenis therefore to hav(^ been equal to half a ton, 

Woad had evidently become much cheapr in 1502, 
heoause Halyburton sold " a tone off vaid ftor to pay at 
Mech(ol)mes in the Hand warp mercat for vij li.” 

In March of the same year we find the account for 
dyeing a ]ticcc of cloth red : — “ Item lyttyt a stek of quhit 
of his. rtd, the quhilk otmt 4g. the ell, naldand 35 ell.” 
It was dyed in “ Medylburgh.” 

The following are names and ]>riie8 of some of the 
cU»ths imported and exported by Halyburton : — 

11 ellis off elaith, blak, jirice of the ell 17 sturis — 
.'Som 30s. 2g. 

6 ell of Kowanis clath — Hi. 

Half a stek of bron coBt — 3li. 5 b. 

A stek gren ehamlet — 26s. 

A stek tany — 268. 

Paid in Handwarfi for 11 ell’ of Engllis clath for to mak 
his son a gon — 48. 8g. 

The entry made in November 1496 shows that some 
-cloth called forrest cloth was sent from Scotland and sold 
in Holland : — “ Item racauit . . . out of the samyn 
■sehip ... a pak of (elaith) formt. Item said a stek 
ther of in Brugis for 12 gret the ell, haldis 32 ellis. Som 
32s. Item said a othir stek for 98. dossin, haldand 35. 
Horn of that stek, 26 b. 3g. Item said the ramanand to 
C-ornoUis Ulasson for 5s. the (dozen), with 6 ellis to bat, 
haldis 57 dossyn eUis.” From this we may conclude that 
the cloth, probably linen not wooUen, must have been 
■coarse and that it hod to be sold at a low price. Cloth 
called “ Scottis gray ” was sold at about the same price. 

A stek of llyssylUs blak, cost 9li. 15s. 

A stek of rownd holland 44 clath, cost 14g. elk cll. 
Som 21i. 11s. 4g. 

3 stekis of lynnyn clath, haldand 125 ellis, price of the 
■ell 6g. Som 31i. 2s. 6g. 

0 stekis say, 3 red, 3 gren, cost 238. the stek. Som Oli. ISs. 

3 ellis oramysse sattyn, ilk ell cost 178. Som 21i. Us. 

According to Maitland^ ^ the Fullers claimed that “ the 
members of this Company of Wakers, from a Petition 
presented to the Common Council of Edinburgh in the 


year 1600 (20th Augott), are of opinion that their Craft 
was incorporated berore that Period ; nay very soon after 
the Foundation of the City.” Maitland does not behove 
that a company had been fomed at this early date but 
that possibly regulations existed for Masters ai^ Journey* 
men of this Craft. 

The following clauses in the Charter granted to the 
fullers are of interest : — “ That each Memter of the Com* 
pany, before ho benn Business on bis own Account, 
oe examine by four Masters of the Trade, concerning his 
Qualifications in his Art, to prevent People’s being imposed 
on by ignorant Persons ; and if approved of, to pay 
the Sum of Five Crowns Scottish to the Corporation 
as upott Money.” In this we find a striking resemblance 
to tne laws in Germany concerning apprentices in early 
times. “ That each Person, at his entering on Business 
for himself, be worth three Pair of Sheers, and of Ability 
to |)ay for one Stock of white Cloth, whereby he might 
be in a Condition to make good Damages to those who 
imploy him.” No mention l^ing made of shearers in this 
clause, wt; may presume that the fuller also did the shearing 
whilst the term “ one Stock,” no doubt refers to milling 
stocks, I.#*., the fuller had to possess sufficient capital 
to pay, if necessary for the contents of one stock. 

“ Whatever Person of the Oaft be found working with 
cards in the (buntry, shall, for every such Offence, forfeit 
the Sura of Fifteen Shillings Scottish Money, to be equally 
divided Iwdwoen the work of St. Giles’ Churcii, the afore laid 
Altar, and the Informer.” Evidently fullers who were 
burgesses wt'rc not allowed to exercise thoir trade outside 
the burgh. “ Working with cards " no doubt refers to the 
use of teasels. 

“And as the County Wakers and Sheermen receive 
much Work from Edinburgh, without contributing 
to the great Kx|>ense ... all Unfreemen who are 
imployed in this way, shall weekly pa^ one Penny each, 
towards the Sup|)ort of the said Altar.” 

In Aljcrdeeii, according to Bain,’ “ the litsters formed 
themselves into a society about as early as any other body 
of craftsmen in the town. In 1501 their Deacon was 
presented to the Council to be sworn, and to have his 
election confirmed ; but it does not apjiear that they over 
applied for a Seal of C’ause, as was done by the other crjfts 
about this jieriod. On tlie contrary the dyers s em to 
have hold aloof from the rest of the craftsmen and at 
times claimed an iHiuality with the mt'rchant burgesses, 
an equality which however was never acknowledged by 
the merchants or craftsmen. When the question of 
procedure was rife at times of religious pageants, the 
litstere frequently claimed a sui^erior place, but in 1646 
they were definitely instructed to furnish their banner 
and take part in the Corpus Christi and Candlemas pro- 
cession along with the rest of the craftsmen. On 25th 
June 1540 “ the hail! lilstaris of this burgh chesit Alexander 
Fresser, litstar, their dekyne.” 

A statute regulating the order in which the craftsmen 
had to walk in the procession was given in 1501 (January 
30th). The “ flessons " were first, the “ barbouris ” second, 
11th came the wakaris, ' 12th the ” litstaris,” 13th the 
“ wobstaris,” the procession finishing with the black- 
smiths and hammermen. It was further ordained that 
“ the craftismen sal fumys the Pageants ; the cordinaris, 
the Messing ; wobstaris and woloaris, Symeon ; . . . 
the litstaris, the Emperor. 

This order did not give satisfaction to the skinners. 
They rebelled and in a new regulation issued 28th Hay 
1507 we find that “ nixt thame the tailyoris, efter thame 
the vobstaris, valcaris and litstaris togidder.” According 
to this new regulation the crafts had to furnish :~- 

litstaris Sanct Nicholcss wobstaris waicaris and booet 
makaris Sanct John.” 

An important chanro in the character of these displays 
took place in 1508, when the Abbot and Prior gave place 
to “Bobyne Huyd and Litile Johnne,” but the order 
of precedence as regards the craftsmen remained the 
same. 

The contribution paid by a craftsman to his craft was 
very small because we aie informed that it consisted 
of “ quarter pennies.” . .. 
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^om a oharteri* granted to the Bonnet-Makers of 
Edinburgh on the 31st March, 1630, it appears that they 
were united with the Fraternity of “ Waken ” and 
“Sheermen.** “The Bonnot-Maken in Edinburgh by 
the great Use of Hats, were reduced to so low a Condition, 
that they were neither able to support their Families, 
or the Expense of their Company, without the assistance 
of another Trade being annexed to them ; wherefore by 
Consent of the Fraternity of Litsters or Dyers, they 
applied to the Common Council of the City to have the 
said Craft united to them.* 

The following paragraphs taken from the Charter 
granted are of interest: — “ 1). Jncor[)orntion of the 
Bonnet-Makers and the Litsters, Burgesses of this City.” 
This is followed by elaborate instructions as regards the 
elation of “ Deacons,” etc. “ 6). The Counsell, be 
thir I*resents, in all Tyrac comoing, prohibits and dis- 
charges all Litsters what'-omover, except the |)eri ons above 
named, who are Freemen Litsters of this (^ttie, to cxerce 
and profess the said Trade and Airt of litting and dyeing 
within this C’ittie, unless they lie admitted Freemen of the 
said Incorporation be the fore said Persones, present Litsters, 
and ther Suceossours that shall l»o lawfullie admitted 
Freemen of the said Incorporation, with Advice and 
Consent of the said Bonnet-Makers to take Tryall of the 
Bufiicieneie of the Worke and Cullour dyed and litted 
by any of the intrant Freemen of the said Incorporation 
of the Litsters that shall heirafter be admitted, and tdmake 
Acts and Statu ts amongst themselves for improveing of the 
said Airt, conformo to the foresaid Act of Parhament 
in favour of the LitsU-rs.” 

That the Bonnet-Makers did not confine themselves to 
the making of bonnets only but that they also practised 
dyeing is shown in the following paragraph : — “ 6). It is 
stated and ordained conforme to the forc«aid Agreement, 
that the Bonnet-Makers and ther Successors, shall in no 
Wayes inenmeh upon the Airt of litting of ('loathes and 
Stuffs, which is only pro})er to be dytd, litted and drest 
by the Litslere ; an<i that non of the said ]<>ecnu*n Litsters, 

. . . shall medio with, nor incroach upon the making 
and dyeing of Bonnets, Nightcaps, or any other things 
that they twin in use to work and dye. ...” 

“ 7. The Council statuts and ordains, that, in no Tyme 
coracing, any Ulster shall have Liberty to excrcc the Airt 
of Litting and Dyeing within this Cittie or Priviledges 
thcrof, but such as ore actuall Dyers and Litsters, Burgeas 
t»f Edinburgh at present, or have been already bound 
Prentices, and are booked in the Dean of (Bids Books 
08 Litsters ; and those shall be obliged, before they can 
cxerce ther Art, to byde Tryall as to ther Qualifications, 
before they be actually admitted to the Exercise of the 
said Airt. . . 

“ 8. That no other Persones in any Tyme comeing 
are to be admitted Freemen of the said Incorporation, 
as Litsters, wer they never so weill qualified, unless they 
serve a Freeman Litster of the said Corporation for five 
years at leist . . , unless he bo a Freeman’s Son, or 
marie a Freeman’s Daughter of the said Incorporation of 
Litsters,” Provision was however matle in tne Charter 
BO that merchants were not prevented from importing 
“ any Cloaths, Stuffs, Stockings, or any other Wair in use 
to be dyed from any forraigne (.^mtrie, of whatsomever 
Dye or Collour ... or what else is in Use to be 4yed 
or litted within this Kindom , . 

“10. It is declared, that no Persone whatsomever, have 
Liberty to sett up a Lithousc in any of the Suburbs of the 
good Town ... or exeroe the said Airt of Litting or 
Dying. ...” 

Some further provision is made in 11, that people may 
send out cloth to be dyed and that they are allowed 
to bring it back into the oitty “ aa they have been in use 
to do.” 

In 1640<^ ftn Aet of Parliament was passed dealing 
with “ Drawaris of daithe,” wiUi dyers of false colours 
and with “ Flaland Claith.” “ It is Statute and Ordainit 
anent drawers of claith and litstars of fols colours that 
in every borough there be a qualiffed man chosen to seal 
all oloui and he shall have for his labour of every steik 

* 1684, C!oun. Begist. vol. xxxl., t 126. 

t Acts Ja. V. I 


seling XII d., and if any drawer of cloth be apprehended 
that one half to be our Sovereign Lord esohewM and the 


other half to the borough and the said drawer within 
borough for the first fault to tyne their freedom for year 
and day and for the second fault for ever and also of them 
outside the borough * dingand calk cresche or flaland 
claith * that the same be eschewed and those holding to 
refund ' soait,’ to the owners and if the said sealer be found 


culpable sealing insufficient coloured or ‘ drawin ’ cloth 
he to tyne his freedom and to be punished in his person 
and goods.” 

The drawing of cloth was no doubt a stretching opera- 
tion in order to lengthen the cloth and to make the 
measurement more than it ought to be. In a poem, 
entitled “ A Concise Poem on . . . Shepton Mallet,”* 
the various stages of the manufacture of woollen 


cloth are explained, the drawing of cloth is however 
described as mending of cloth which had been torn in the 


manufacture. 


“ The Drawer last, that many faults doth hide 
(Whom merchant nor the weaver can abide) 
Yet is he one in most clothes stops more holes 
Then there be stairs to the lop oi Paul’s.” 


Other illegal practices were apparently employed 
for thickening cloth, so os to make it appear of a better 
texture than it really possessed ; they are mentioned in 
the same act under “ dingand calk cresche or flaland (or 
cardand) claith.” According to Jamieson, dingand 
means beaten or knocked about; calk corresponds to 
chalk; cresche to greasy and flaland either beaten with 
a flail or some similar instrument or cardand the applica- 
tion of cards or teasels in order to improve the surface 
of the cloth. Whilst some of these expressions may be 
aj)plied to the treatment which woollen i)icce goods 
may have undergone, it might also lie suggested 
that flaland and calk had reference to the treat- 
ment of linen cloth. A picture of a bleach field, in 
the Kncyclopcdie Methodique, Diderot and d’Alembert 
(1791), clearly shows men in the act of beating rolls of 
linen cloth with a kind of flail, jirior to washing it in 
the river. This was no doubt done in order to remove 
impurities, and may have been the foi-erunner of the 
washing stocks. 

The Edinburgh Records^ t<how that in 1546 John 
Gaittis, an Englishman, obtained a licence to “ brew 
saip,” but he was only allowed to sell it to freemen of the 
borough and in wholesale. Regulations were also issuedj 
in the same year for the manner in which strangers should 
wll to freemen of the town : — “ ISilkis and clayth to be 
sawld in haill sb'.iks . . . item mader to be sawld 
in jKilks ; item allum to be sawld -in cark, . . .” 

In 1562 an Act of Parliament^* was passed limiting 
the number of coloured cloths to “ scarlet, red, crimson, 
murray, pink, brown, black, green, yellow, orange, tawny, 
russet, marble, grey, sadnew colour, asemer, watchett, 
sheep’s colour, lion colour, motley, or iron grey.” In the 
reign of William and Mary, the list was extended by the 
following additions : — Violet, azure, friar’s grey, crane, 
purple, and old medley. 

In order to defend the city in 1668i®§ the Grafts of 
Edinburgh each agreed to furnish a number of men, 
among these the weavers sent 13 masters and 13 men, 
the walkers 28 roasters and 15 men. 

In 16641* the litsters and weavers were again accused 
of fraudulent practices. “The Utsters, in Onjunotion 
with the W’eavers and Wakers, having oommitt^ great 
Frauds in their resp^tive Occupations, to the great 
Hurt, and almost Ruin of the Woolen Manufactures.” 
New Regulations were, therefore, issued bv the Town 
Oiunoil of Edinburgh. “The lateters of this Citie, 
. . . voluntarily appeared before the said Council,” 
and gave an undertaung to act in accordance with 
the regulations,! I an abstract of which follows : — “ That 


* By Richard Watts ; printed In The Young BCan's Looking 
Glass, in 1641. Kn^lsh L^ostrles in the Ifiddle Ages. Sals- 
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thay now nane of thame, in ony Tme ouming, m 11 lit ony 
manner of CuUor of iftwfer ViM»y French Gray, or 
RttsaatiB, with Brisaell or Uracil, nor lit ony Blakia with 
CupprusB, Gallia, AUerbarkis, or sicklike fala Cullora, 
hot the aamyn to be littit with Mader, Alme, Glow, 
and aio trew Cullora as has bene, and is uait amonma 
Men of Honestie, FiXperiencc, and glide Conoienoe of the 
said Craft, under the Pane of Five i^nd for the first Fait, 
Ten F^ifld the next Fait, to bo diaponit to the common 
Workia ; and, the third and last Fait, to bo baneiat the 
Toun and Fredome thairof for over. And sa oft as sail 
happin ony of the satdia Littiateria or utheria of that 
Oocupatioun, or taking that Craft upon thame, to spill 
in thair Defalt, the Claith or Woole govin the thame to lit, 
to pay to the Awincr the uttermaist Availl and Pryoe 
that the aamyn wald gif, in caco it wer pcrfitolie, com* 
pleitlie and aufficicntlie wrouoht and littit, provyding 
the spilt Claith and Woll be gevin to the Littiatons SpiUaria 
thairof, the uttermost Availl, as said is, beand payit.” 

The next paragraph deals with the stamping of dyed 
cloth “ that thair bo made ano Stamp, and the Tounia 
Arras thairupon, quhilks sail be given in keiping to ane 
honest, trew sworno Nichtboure, of Exiierienco in making 
and colouring of Claith.” The Stami»or had to stamp 
each piece of cloth made in the burgh, and for his trouble 
he received ” twa Pennies allanerlie ’* for each piece. 

The “ iStamp-keipr ” had to bo toady nt all times 
to stamp the cloth, “ and gif it happyns the said SUmp- 
keiper to stamp ony Manor of Claith, not sufficiently 
eouorit, to pay Five Fund for evorie Fait, . . . and 
to be jmneist in his Bodic at the Will and Plesouro of 
the Provost, Baillics and Counaale for the Tynu*. And 
farder, That na Manor of Man no Woman within this 
Burgh, take upouno thame the Oocupatioun of Litting 
bot sic as be Burgesses and Frenien and before their 
Adinissioun, that they mak thair Assay of Colouris, 
ami deliver the sarayn to the Provost ... of this 
Burgh, and thay to call in before thame the honest Nichi* 
boiires, with the said Oversear, and tak thair Jugement 
of the AVordyness of the said Assaygevar, and of the 
Justnes of the Coloure, under the Pane of banoishing of 
the Toun.” 

The law made in 1457«* “ Lit to be cried up and used 
as before,” and the ” article for exporting and importing 
country lit,” were remitted to a commission in 1507®f 
and in 

On the 23rd September, 1509^, when the guilds had to 
elect their new “ Counsale for the Yeir to cum,” we find 
that the occupation of the dyer was still considered a 
‘‘ rude ” one, oecause ‘‘ na cordineris nor littistaris, nor 
vtheris of sic rude occupatioun, aucht to bo vpon the 
coun8ale."§ 

A curious complaint t was made at Holyrood TTouse 
on the 13th of February, 1581, by Claude le Liernoro, Fader 
Pcisone-Petir Bursior, Stevin Solgo, inerohandis of Parei^, 
Peter Thomas and other merchants 1’he porsouis aboue- 
written having laidnit at Bordeaux, in the monoth of Mail 
last wes, the nowmer of ane thowsand ano hundreth and 
foure scoir ballis of waid, ... in the schippis callit 
F.sperance of Oleron (and others) ... to have 
bene transportit to the partis of Rowan in France, Antwerp 
and Middleburgh in Flandirs and Zeland, the said aohippis 
were intercoptit in the way be oertane Soottis pyrattis 
... and brocht in be thame to the raid of Kirkcud- 
bricht, quhair they sauld and disponit the aaidia guidis, 
for the maist port, to the liegis of this realm© . . . 
the said James Craig ... was sent for reooverie 
of the said waid,” He recovered however only ” to the 
nowmer of thre hundreth and fiftie bollis waid.” 

The following regulations as regards apprentices were 
issued in Edi^urgh in any Man be an 

Prenteis heirefter, and not put in the said Buik, his 
Prenteiship sail be to him of nae Effect. Alswa, be 
reasone evrie Industrie is not of lyk Valour and Substance, 
it is deolairit, what ilk Rank or Degrie of Prenteisses 
saU pay.” It is here stated that there were fourteen 


• C. 9, II. 49. 
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Crafts, and among these The Prenteis to an Wobster, 
Waker . . had to pay ” at his Entrie, Ten ShilUngs, 
and for his Upsott, Fyftie Shillings.” 

In the year 1687 the ” Act in favour of the craftismen 
flemygis was passed.”** “That is to say the said 
craftismen sail remahe wUn this realme for the apace 
of fvve yoiria at the leist after the dait heirof and salbring 
within this realme the nowmer of XXX porsonis ot 
wabstoris walkaris and sic vboris as may wirk and pforme 
the said wbrk as aisua ane iitstair or mafor litting and 
perfitting of their said warkis and . . . Sail mak 
and pfite ye steikis and pccces of warkis according as the 
samin ar or hos bene maid in fianderis hoUand or Ingland 
komnd lenth breid and fynos conform to the rule.” 

in the same year an act was also ()assed for “ regulation 
of Flemish wobsters, waulkors, and litsters and the appoint* 
ment of an overseer of their work,”®t ^J^d in 1597®{ 
it was forbidden to bring any more craflsmen into the 
country for the working of wool. 

The importation of English cloth was considered the 
cause of the unemployment of women, and in order to 
remedy this the Convention of Burghs prohibited in 1678 
the import of such cloth § : — “ Because the samyn is ane 
greit hurt to the realme, and is the occasion of roony 
vagabund wemen to pas ydill thairin for laik of woll, 
latibouring and making of olayth.” 

This prohibition was ondors^ in 15971* in the following 
words : — “ The same claith haveand onlie for the maist 
parte ane outwardo shaw, wantand the substance and 
strenth quhylk oftymes it appoiris to have.”)| 
in dyeing during the period extending from 1580 to 1618. 

“The Inventair of the guidis and geir deliverit furth 
of the sohip callit the Thomas of Dundee* (August 1591) ” 
enumerates all the materials which the ship contain^, 
and among these wo find : — “ ano barrel!, with ane punsioun 
of mader, all woyand, with trois pokis and towis, ii ^ Ixxxxiiii 
stane Soottis weeht.” Then follows a statement that 
many of the goods had been spoiled by water and were, 
therefore, sold by auction. The madder contained in the 
said inventory “ being watt with sey wattcr, wes thooht 
to Ijo in pint of tinsaill, ... the said provost, 
bailies, and council had caused Patrik Durhamo, and 
William Newtoun, ‘ listaris,’ burgesses of the said burgh, 
to value the same : who had doolarod upon their ooti* 
science that the same could l>e of no use for their oooupa* 
tion, and therefore they could not say what it was worth.” 

Another ship with a cargo of madder gave cause for the 
following coinf)lainti Anthony Briegors master of the 
ship 'The Great Jonas of Dantzig’ complained about 
goods belonging to Ferdinand Grand Duke of Tuscany 
having l>een taken from his shin when it was driven by 
stress of weather into the harbour of Gritingue Viage 
in Shetland in the sp ing of 1591 ; the ship was boarded by 
Jarmirns Unfreii, governor of the island and others and they 
demanded in the king's name a surrender of all the 
‘ papistical ’ goods,” 

From a detailed accounti* given by Fynes Moryson, 
a student of Peterhouso, in 1698, it is seen that the 
quality of cloth mode in Scotland at the time was poor, 
because be informs us that “ the Eastern Soots cany into 
Franco coarse cloathos both linnen and woollen, which 
bo narrow and shrinkle in the wotting.” 

T/te Shipping List of Dundee^"^ provides another source 
from which valuable information may be obtained as 
regards the imports into Scotland of materials employed 

In order to present the matter in a concise form, in 
case each only the date of the arrival of the ship and 
that special part of the cargo which is germain to our 
subject, will be given. 

“ Sexto Deoembris Anno D*^* 1680 . , . iira 
fianders ane ball of mader.” 

“ Nono die mensis Januarij 1680 ... fra bordeanx 
conteanand fyftie aucht twnnis . . , rad.” 

** Undeoimo JenUarij 1580 ... fra bordoaux 
. . . thrie scoir and thrie twnnis and ane half . • . 
waid.” 
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In January, February and March of 1583 “maldir, 
malder, madcr, taid, and waid ’* are again among the 
g(K>d8 imported. 

The cargo of a ship coming from “ Danskenc *' in 
August 1588 contained dyeatuflFa and dyed linen : — 
“ V lastis lit . . . xvj lastis lit lynt . . . xv 

lastis lit for lynt.” 

In January 1588 a large quantity of waid and a small 
quantity of ” maydr ” and in February a special kind 
of woad under t he name of “ sma waid ” are imported 
whilst in March and then up to Deccm>x.‘r 1.589 we find 
numerous entries of “ gaid.” 

The second volume of the Shipping List begins in March, 
1612 and imjmrts of woad under the name of “ wayid ” 
are found frequently up to 1614. 

The cargo of a ship which arrived in Mav, 1614, is of 
special interest iHiacnso it contains alum, 'Brazil wood, 
starch, moflder and soup ; — ” tua bailee of mader . . . 

thrie twne of alme . . . tua hundreth wceht brissell 

. . . tua la.st of seip . . . ane trie of stiffeng.” 

An old account b(»ok in which the entries extend 
over the period between 1587 and 1630 “The Compt 
Bulk of David Wedderbiirne Merchant of Dundee,”!’ is 
another source of valuable information. The following 
extracts havr* betm taken from it. On one oQca.sior. 
Wedd(‘rburne sent cloth to Rouen to be dyed “ fyn 
scarlit to be my lassis weylecottiz.” In February, 1501, 
a commission was given to Peter Man to soil one last of 
herring and to e.xpenu the money rcccivwl “ on lynt 
hattis. with veliiit about the browis on 2 stikis fusteonis 
of trym eollouris and the remanent on stainings.” On 
May 7th, 1610, “* tSend with Alexander Broun teylzeour 
to fiondoun xij ellis narrow blew clayth Item 7 ellis bred 
blew elayth thikit to be littit violat And lies send with him 
19 spvnellifl of yarn Ivning Ilk spyneli cost me 288. t-o sell 
it and to pay the lit.” An account for bleaching of linen 
IS entered under “ Prirao June 94 Send with William Ker 
of Rossy four /do /small lyning to bleitsche. Item /2/ 
Tuilden to hh'itsche reeeavit. . . . Item xv ellis 
smal lyning to bleitsche All inarkit with netteis mark. 
Item elnis eln bri'd smal lyning markit all blak silk 
with red silk to bleitsche except ane with red,” and on 
12th January, 1614, “Send with Alison to Bloitsehc in 
Petkerro Item xxij ells lyning to bleitsche payit Issobell 
(Vikburn 3 lili. thair for , . . Item the sarkia yit 

bleitsehing reccavil- and payit 8s. therfor.” 

As regards prices paid for (lyeing wool wc find the 
following entries : — “ xv August 91 Reeeavit . . . 

Item X 8. Item v lib. Item vj lib. xvj s. ij d. for woll 
lifting is 7'’^ 18 lib. ij d. Item reeeavit 30 d. reatis xx 
lib and I am awin yo\r for half a stane of woll lifting quhilk 
1 have payit . . “3 Oetober 1591 All the former 

obligationc payit and all thingis eomptit betwix uh allowit 
and payit Except xx lib quhilk the said Henry is awin 
me and 1 aAviii him for the lifting of half a stane blew woll 
lifting.” 

The name of a dyer is mentioned under “ xxv February 
96. All comptis betwix David Melvill litsRir and me 
is eomptit and all payit and I gef him a pynt of wyn.” 

Another reference to a dyer and dyeing is found under 
December 7, 96, w'hon Wedderhurne gave “ James Lindsay 
litster 51ib. . . . David Melvill a promtw to lit for 
wryttis at Witsonday nixt. . . . David Melvill lit 
coniorme to his present and Ivj lib.’* From the foregoing 
we may take it that Wedderhurne not onh' sent the 
cloth to be dyed but he also supplied Melvill the dyer 
with the necessary dyestuffs. 

Scotch linen ok)th was exported to Spain on 3rd of 
October. The quantity was however small, amount* 
ing to about 113 “ellis” usually “eln bred,” the prices 
ranging from 7s. to 24g. “ the eln.” In addition 42 yards 
of ‘"half lyning ” at from 58, to ds. 8d. per yard. The 
latter material probably consisted of linen and wool or 
hemp. 

Although the accounts prove beyond doubt that some 
of the cloth was dyed in Scotland, special colours, for 
the dyeing of which high prices had to be paid, were 
sent to mnee. Thus on the 21st Deoemwr, 1613, 
vese sent “with Robert Auchinlek to Deip or Rwon 4 


ellis 6 quarter bred blew clayth to be Littit of a said 
and grave oullour the exempfe I pressit it on his com- 
missione and hes gifin him xij s Stirling to pay thairfor.” 

It seems rather curious that the pieces sent had already 
been dyed blue and one may, therefore, presume that the- 
Scottish dyer was unable to obtain the particular shade- 
required. 

On August 20th, 1590, another quantity of linen olotb,H 
both bleached and unbleached, was sent abroad and 
instructions were given to buy for half the money received 
for it “ gude vaid and to send hame on the Falcon Or 
utluTwayis gif he cum hame the hie way Haill on vaidi 
of the best sort 4*'? lib. 128.” 

Cloth to be dyed scarlet was sent to London in 1621, 

“ with James Annand in Dauid Oorftttis crear to 
London 4 ellis a half sowin quarter bred ipihit clayth 
to littit to be my wyf and Magdalen Weyllcottis skarlett.” 

A few iff the many entries of prices of woollen and linen* 
cloths which Wedderhurne boiignt in fairly large quantities- 
and which he rctailetl in Scotland will show the cost of 
these articles : — bred clayth . . . 9s. fid. the eln ; 

narrow clayth ... 4s. 3d. the eln ; small lyning 

. . . fis. th(‘ eln. 

The Trades House of Glasgow, established in 1605, 

I consisted of 56 members, and was composed of the deacon* 
convener anil collector, with liepiities from each of the 
1 fourteen incorf mrat-i-d trades ; the dyers at that time 
I being still joined to the- bonnet-maki-rs. Whilst the 
I weavers had the right to send four rejiresentatives, the 
I Bonnet-makers and dyers were only allowed to send two.i» 

' In “ The Jx-ttcr of Gildry ” given “ At the Burgh ol 
I Glasgow, the 6th Feh. 1605 yi^ars ” it is stated in (dause 24 
1 that “ it shall not be leasome to a single burgess, who 
I cnl4*rs hereafter, to be burgess, and becomes not a gild- 
I brother, to tafifi any silk, or si Ik- work, . . . no 

I lawns or cambneks, nor stuffs above twenty shillings 
j per ell, . . . not to tafip hemp . . . waid, 

I grain, indego, nor any other kind of litt.”!^ 

I In the same year King James V^I. threatened to take the 
I control of the Flemish weavers out of the hands of the 
I bnrghs. The burghs preferred to live “ cheitly by thair 

I negotiatioun,” /.c. liy trading, and they went so far os to^ 

! assert that they had suffered loss by the manufacture 
I of cloth.! 

j The following entry under “ 6 Aprilie (inno Domiiu 
I 1610” jn the “Liber Seerety Sigeley,”* refers to the 
inifiort of indigo, azure, starch and soafi. and in it encourage- 
ment is given to the manufacture of these articles in 
Scotland. “ Ane letter maid making mention that oure. 
souvrane lord considderung the gret soinmes of money 
that from tyme to tyrne are wasted bestowed upon Indigo- 
and Azure to mix or stiffing and upon soap for washing, 
of cloathis within his highness kiiigdome of Scotland 
which iK'ing brocht from lorane nations are sold to the 
Lieges at gret rates and pryoes albeit their inecht be als 
giKMl (or rather better) made within the same and sold: 
cheafHT. Th(*nffore liis majt*8ty having due regard' 
to the common wealth of the said realm proflitt and 
comodity of the- Lieges within the same ordaineth a 
letter ... to Johno Nasmyth Chvrurgino to his 
majesty, wanting to him by himself his servants and 
others in his name full liberty and privilege to make and 
cause to be made the said Indigo and azure, hard and 
soft and soaps for washing of cloaths of such colours and 
quantities as they shall hold fit and expedient and to sell tho 
same at there pleasure in time coming during the whole- 
space years and terms of 21 years next after tho date 
hereof with power to the sai^ Johno Nasmyth and hia 
foresaids during the said space in case they shall happen 
to make more of the said Indiso, Azure and Soap than 
may conveniently serve his highness lieges to carry and 
transport the same out of the kingdom . . . during 
the space of all making of tho said soap, azure and indigo* 
hard or soft of any colour.” In the mnnuscript toe 
“hard and soft” refers to indigo, whilst it would^ 
naturally suggest itself as referring to the manufacture 
of soap. 

Dyed English doth was frequently smuggled into the ’ 
country. ^On March 15th, 1009, the searchers found and. 
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seised within a ohalmer of the dwelling house of Stewart 
. . threttenen wobis of Inglishe oloath of divers 
coUooris.”! . , . , , 1 . * * 

Among the goods brocht in within the burgh of Ayr 
betwix 1617 and 1621”* wo find “Imported from 
Flanderis in the ‘ Flower da lice ’ of Ayr ... from 
(/ampveir in the * Gift of God ’ ... lit (new lit and 
orohaid lit),” whilst in the Customs on imports on the 
south side of the Forth, “ brissel,” alum and “ blue 
medoun veyade ” are niontion^’d. 

Innes* informs us that Customs tables, such as the 
Assisa do Tolloneis and the Chapters do Custuma Portuum* 
existed in the twelfth century. A table which however 
is more complete was dc^cidod upon in a Convention 
<>f EeUtes held at Dundee in May 1597. The prices given 
in those tables arc of secondary value only, but thov give 
us complete informatiem as regards the articles of 
commerce in that time. The tables arc ontitM “ Inuarde 
Custumes TTie Waluatioun and pricea of mechandries 
brocht within this realmc Quhairof xij d. for ilk Pund 
of the price thairof suld be tiikcn wp in name of custume. 
22. Maij 1597.” Among tho articles enumerated wo 
find 


Brissell the j* wccht thairof 

(’laith HtTg an 1 steming the eln thairof . . 

Stiffine callit Amedoue the stane thairof 


XV li. 
V li. 

xl 8. 

A much more comiieletc list of articles of imp<»rt and 
export is however given in tho Tariff or Tabic of Hates 
of (Custom, and Valuation of Merchandises, st'ttled by 
Royal Warrant, in 1612.* Among the exports are found 
articles such as Brazil wood. From this we must conclude 
♦hat many of tho cx}K>rt duties are rather transit dues 
and not common customs of export. Some idea of the 
number of entries may be fonued when it is stated that 
220 different medicinal and chemical substances, among 
which “ Mummia V is naturally not absent, arc mentioned 
Tho following is a list of a few of tlic articles of interest 
The customs to be paid arc fixed at “ tuelf pennys for 
every pundis worth,” but os regards tho valuation of the 
diff<'rent artieles it is difficult to say definikly as to 
whether it is in pounds Soots or Sterling. 

iMl'ORTS. 

Allornc nuiRh the Imndreth wrpht 
Plume the pound wejrht 

Anneill of llarbarie for htsterla the pound weght 
Copperas grene the hundreth weght 
white the iKjund wopht 
Cartharaus »eid the pound weght 
i'lory the pound weght 
Cum lack the iwund weght 
Mlrabolanes the fmiind weght 
Mirabolaiies cotidlted tho pound weght 
Mummia the pound weght 
Saunders rcld alias stock the 1" weght 
Tiirmerlek the pound w(!ght 
Vltriohim Romanura the pound weght 
CallcR the hundreth weght 
Crane powder the pound weght 

of (Mvlle In berreis and Crane of Portu- 
gal! or Rota tlie i»ojind weght 
Indicoe of Turkic and of the West Indew or RItch 
Imlicoe the pound weght 
by me for lltsters the barrell 
]Jtt ealHt orcliard lltt the barrell 
Litmus for lltoters the hundreth weght 
Mader the hundreth weght 
Crchall for palnterls the Inuidreth weght 
Salp of the low cuntrcyls tho barrell xlll 
of Castile or Venice the hundreth weght 
Shears for walkeris the pair 
Shoomak or blacking the hundreth w«^ht 
Smalts or blew stifling tho pound weght 
Walkeris earih the hundreth weght 
Woad land grene woad or stra wod the tun 
called cotitenlng tuentlc hundreth weght 
Woad Tliolouse Wond tlw pok 
called English woad the hundretli weght 
W^nettU (or litsteris the hundreth weght 
Woode Brisslle or Fernando buckwode the 
hundreth weght , ^ 

called Furtick or blew Brlssdl the Iwndwth 
weght 

Of the great variety of cloths only a few can be men* 
tioned here ; — 


vHl 11. 

Vlll 8. 

will s. 

Hi H. 
nil H. 

Vlll 8. 

xxiill s. 
xii s. 
xij s. 
xx s. 

Allj S. 
xlvlii II. 
xxllii s. 

Vi H. 

xxlv s. 
iiii 11. 

xl s. 

11! li. 
xl s. 
xfl li. 

Vl II. 
xii II. 
xii 11. 

li. vi s. vili d. 
XX U. 

Ill li. 
viil 11. 
iiil s. 
xl 8. 

JCXX 
XXX 11. 
vl H. 
vl 11 

xxllU It. 

Vl 11 


Bottanos or peeeis of llnning litted bkw the pelce xl i. 

Buckram of Germany ... the peloe ill 1). 

of Frenche making the dozen pecos xviii 11. 

(’allco oopboord eiaithls the pelce xl s. 

Claith of the seall, searge of Florens, 
olaith of John Nleoll and counter 
fnte searge of Florons tho eln v II. 

Clothe Skarlett cloth the oln x ll. 

ci Broad English claith the eln vl li. 

woll Denshire canages the pcice xxllll U. 

called Penuystono frelsc the eln xl s. 

Cottouii frclse the eln xx s. 

Kelt oallit Kendal Kelt the eln xtiis. llii d. 

Among “ Fusteans ” are found : — 

Amsterdame Holland or Dutch 15 ells xvl 11. 

Borremillanes Milan Culen and weazell the peiee xvl 11. 

Jeancs tlic peicu ix 11. 

Naples fusteanes tripe or vclurc piano 15 ells xx II. 

Gr<igTan**.s calle<l Lilies worsett and morcadoes the 

narrow pcice xii 11. 

Other kinds came from England and from Flanders. 

In addition to tho above, thirty-nine different kinds of 
linen cloth are rated, such as : — 

Canves 100 elnll l*xx 

Spruce xxvlil elnls vl li. 

rallk-oe fyne the poke vi li. 

Oambriek Li ells xl I, 

Lawnes 12 ells xl 11. 

Damask, Boord clothing of Holland tho ciii iiii li., etc. 

“ Claith (*f the seal ” no doubt denotes that the cloth 
had been dywl in fast colours and we find only in the 
case of “ Veluotts ” made of silk another reference to 
fast and loose colours. 

“ Vchuktts ” — of all colhuirlH oute of grane the 

elln X 11. 

Right crymoslm; or purple in graync the eluc xvl 11. 

Kiffored of all collourlH out of graync the clue x 11. 

Klgoretl ryght eryinosla or purple In graync 

the eln xvl 11. 

( loth called wolleu cloth and plading of Scottish 

making the eln xx b. 

(’ompared with the li«t of iratJoris, that of the exports iet 
very small. Under cloth there is only one entry 

Wolhm hois maid in Icith wynd and other places 

of this kingdom I-' 111 ll> „ 

Worset hols the hundreth 

.Sayes of y<-otti8h making the peico fill 11. 

Wol! caryed out of the cuntrey vpoun licence 

the stane weght vi li. xili B. lilld. 

Yame called .Seottls llnnlng yarne transportlt 

vpoiin licence the hundreth weght Ixxx li. 

In J6171 Johnne Hammiltoun,“ littistair in theCowgait,” 
was convicted fur shooting. Jamra Hereot, “ litstcr,” 
burgess (»f Edinburgh, is mentioned in connection with a 
suit against iSir James Home of Broxmouth, knight, 
who owed the dyer some? m<»ncy; and Patrik Broun, 
jwsisted by Johnno Wilsoun, littistair in Haddingtoun, 
rescued a rebel and “ convey it him in at ane chalmer 
and oute at ane bock dure.” In 1620, Alexander Find- 
later, “ littister,” was convicted for assault. These facts 
are mentioned in order to show that all the names of 
these dyers arc of Scottish origin, in contradistinction 
to the fact that at a similar period in England most of the 
names of dyers are of foreign origin. 

Charles I. in 1619 granted privileges to Nathaniel 
Udvart for a soap manufactory at Leith*, and in 162U 
(4th July, Edinburgh) at a Meeting of the Committee 
of ('ouncil it is stated with regard to the soap made at 
I..eith “ anent the soajie maid be Mr, Nathanaell Uddart^ 
and having fund his grecne soaiie to be as goode and 
sufficient as the soaiie o? that kyncl broght frome Flanderis, 
... tho baillis of Edinburgh” shall try tho soap^ 
twice or three times a year. Black bom being evidently 
employed at the time in bleach works, Udwart is advised 
to manufacture this also “ Anhairas it hes bene objectit 
aganis the reatrante of importatioun of foreyne soape that 
in some pairtis of the West Cuntro.V, espeoiallie abonts 
Loichquhinyoaugh [Lochwinnookl, the blaitoheing of 
cloathe is oommonelie maid with blak soape.” 

Bremnefi* informs us that the oarltest indication 
of the manufacture of wool in Galashiels occurs in a 


• Acta Pari. Scot., Vol. I., ( 


• The Domestic Aanali of ScoUand, E. ChabDen, Vol. X, p». 
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charter, dated 1622. In it we find “ waulkmills ** men- 
tioned. The population numbered about 400, the bulk 
of the people were “ mailin’ men ” of whom probably 
enough enjoined to their labour on their orofta” the arts of 
dyeing and weaving the produce of the cottagers’ spinning 
wheel. 

I think it is safe to presume that the question of water 
pollution by dye-house effluents received serious con- 
sideration for the first time in Aberdeen in June 1632^*. 

” Anont the supplication presentit to the l^ords of Secroit 
Counsoll be the provost, baiileis and oounsell of the burgh 
of Aberdein makand mentioun, that whore they having 
takin to thair consideratioun the great nocessittie wherein 
thair toun stood throw want of pure and cleane water 
and how that the water wherewith thair toun wes served 
come from ane little loche at the side of thair toun whilk 
is so filthie defylod and corrupted not onolio by gutters 
daylio running in the UKjhes but alsua by the litsters who 
washo all thair cloathes in the said loche . . 

The Burgh Records of Peebles (272) inform us that 
in 1633 the Magistrates of JVebles, anticipating the 
policy of the trustees of the linen manufacture nearly 
a century lator, resolved to have spinning regularly taught 
to children of burgesses by a qualified mistress,!® and 
in 164l®t Act set forth : — “ In every shire a school 
to bo erected, to which each Parish shall send one or more 
boys to bo apprenticed for seven years to learn cloth 
making.” These may be considered as the first attempts 
to establish technical schools for spinning and weaving 
in Scotland. 

The shrinking of linen cloth in bleaching caused the 
pa8.sing<d an Act of Parliamcmt in 1641 ® (Caroli 1.). ^ IJning 
ch»th is become ane of the pryriie commodities of this 
kingdome whereby many |XMjplc are put to worko and 
money is brought within the same VVich pairtly throiighe 
the deceet vsed by the bleicheres in lymeing therof and 
pairtly by the wncertanties of the breadth Is lyklie 
to come in contempt abroade to the great prejudice 
of this kingdome ... no makeres of Lining cloath 
nor no othores whatsoever present to merket . . , 
make or sell any lining cloath <»f the pryee of ten shiliingis 
the elne or al)ove of les breadeth than ano elne.” 

The following Acts of Parliament indicate the 
strong desire on the jjart of the Government of Scot- 
land to establish and to foster the dyeing industry. 

1641.* (c 100. V. 412) LiUters wares may be imported 
custom free for fifteen years by those who erect manu- 
factories. 

1641.* (e. 272. Vll. 252) 3 oz. of bullion silver xiid. 
fyne to bo brought to the mint for each cwt. of indigo 
exported. 

1661*. (c. 272. VI I. 253) 2 oz. of bullion to be brought 
to the mint for each cw't. of new lit exported, 2 oz. of 
bullion to be brought to the mint for each cwt. of madder 
exported and 2 oz for each 3 cwt. of fat madder 
exported. 

1663*. (c. 62. VII. 485) Individuals or societies estab- 
lishing manufactories are empowered to seize beggars, 
vagabonds and idle ])er8on8; and employ them in their 
works. 

1669* (Vn. 560 a) Every thousand weight of madder 
imported to be liable in 6 oz. bullion as custom. 

In 1672* (c, 5. VIII. 63 b) ” the wholesale trade and the 
importation of wald ” and other materials for dyeing was 
confined to the royal burghs, and in the same year* (VIII. 
App. 23 b.) James Loolwart of Cleghorne jwtition^ for 
liberty to establish a manufactory of alum. 

A recommendation to the Magistrates of Edinburgh, 
to incorporate the dyers with some other trade, or else 
to make them an inooipoMtion by themselves, was made 
in 1681*t» isMtd as ‘*Aot of Recommendation 
in favor of the litsters of Edinburgh,” as follows;— 
” a Petition by William Phin and John Smibert for them- 
■elves and in name and behalf of the haill Litsters freemen 
Burgosies within the Burgh of Edinburgh . . . peti« 
tioners having been at a very great and oonsiderable 
expenie in ietung up of work-houses flats presses and other 

* Fol. 164. a and b. 

t V. 457, b. 

i C. 144, Vin.. S65. 


requisite for the due and perfect exercise of their trade 
of Litting, and having attained to that perfection in their 
Trade that all Colours aswoili plaino as ingrained are dyed, 
and the Cloath and Stuffs pressed and stamped aswstU 
by them as they are or can be either in England ffrance 
or Holland Nevertheless the Petitioners are exceedingly 
discouraged and prejudged by Beverall ignorant persons, 
who without duo knowledge or experience of the said 
Trade, take upon them to keep pnvat Litthouses And 
who doe lykways abuse the Leiges by insuffloient work 
and CoUours which doe immediately oast and staine.” 
They pray to either include them “ with some Inoor- 
fxirations or Deaconries of Trade or Grant them privilege 
to meet amongst themselves.” 

In “ The Account Book of Sir John Foulis of Ravelston,” 
which covers the period from 1671 to 1707*, reference 
is made to fulling mills under May 5, 1703 : — ” rooeaved 
of the walkers of ye wester milne thor 1701 yeirs rent 
100'"***, by Jannie Gray;” further under June 13, 
1705: — “1 have cleared w* deacon Crystieson for the 
3 yeirs tack-dewtie of the westerwakmilne,” and finally 
under 1 July, 1 706 walkers of the east wakmilne, 

3 yt‘irs rent for s'* milne to whits.” 

In 1641 an Act of Parliament® was passed to oncourago 
the production of fine clothf and factories were started at 
Bonnington, Ayr and New Mills near Haddington. None 
of th(^o undertakings seems to have flourished, because 
skilltnl labour was ditticult to obtain. In 1681, the Duke 
of Vork, afterwards .James II., visited Scotland, and in 
order to encourage the Scottish industries the Privy 
(Jouncil®! prohibited the importation and wearing of 
foreign manufactured goods. The Duke of York favoured 
a plan of establishing a manufactory for the production 
of fine cloth, and he ” invited and encouraged ” the under- 
takers, some of whom were Englishmen of substance.*® 
This rosulte<l in the foundation of the ” SoottiiAK^loth 
Manufactory,” at New Mills, on May 10th, 1681. The 
chief promoter? of the Company were Robert Blackwood, 
an Edinburgh merchant who was afterwards Master of the 
Merchant Company, and Sir James ^Stanfield, The 
latter had acquired pro|)CTtv near Haddington, then 
known as Newmills (now Amisfield), which formerly 
belonged to the local monastery. He leased to the 
(k>mpany his fulling mills, oftic(*-hou 808 . etc. Some 
vahiabli* information as regards cost of production, 
materials used and the management of the (’oinpany 
has been obtained from documents found amongst pa}W*rs 
relating to the estate of Sir James Stanfield, and lurther 
from the minutes of the ” managers,” the first part of 
which extends from 1681 to 1691, the second ]>art from 
1701 to June, 1703. These have been edited by W. R. 
Scott for the Scottish History Society, from which publica- 
tion the following abstracts have been taken.*® 

The Company was managed by five officials called 
” managers,” corresponding to modern directors, the 
chairman was known os the ” praeses ” and the manager 
of the works os “ master.” The poplo of Scotland 
soon expressed doubt as regards the wisdom of prohibiting 
the imjKirt of manufactured articles, especially when it was 
found that all the skilled labour bad to bo imported at 
higher wages than those ruling in England. Against this 
it was urged that in order to sell homo-made broad cloth 
eventual y as cheaply as that made abroad, patriotic 
Scotsmen should be content with a cloth “ a little dear 
at first,” owing to the great cost of “ importing looms and 
procuring foreign workmen, besides the many losses and 
inconveniences attending banners.” 

Whilst in October, 1681, only two looms were in opera- 
tion at New Mills, the numlier had increased to 27 in 
1683, and the manufacture of fine doth had by this 
time been finely established. Militai^ uniforms 4ere 
then bittinn^ig to come into vrgae in Scotland. The 
reason m this was very quaintly given in the following 
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words : — “ In order to distinguish sojers from other 
skulking and vagrant persons.*** 

The Company made eveiy effort to secure the Govern* 
ment contracts, but the mce demanded was much higher 
than had to be paid for English cloth : the Government, 
therefore, gave special licences for the importation of 
cloth from England. Later on, the Company however 
had practically a monopoly of supplying cloth for the 
Army. In 1704 the export of wool from Scotland was 
again permitted, and when, after the Union, cloth was 
again freely imported into Scotland, some of the early 
manufacturers turned their attention to the production 
of inferior cloth. The New Mills Companv however 
does not seem to have adapted itself to the changed cir- 
cumstances, and it was, therefore, wound up in 1713. 

In “ Documents relating to the Foundation of the 
Company ” we find a particular account of the work- 

C le and necessary servants employed in a cloath 
jfactory to keep 20 broad looms at work ; — 


Kor the dye house and raylno 
To a large new copper and a 
smaller for dyeing the wooll 
estimat 

To ano additional tenter for 
watrlng and dyeing the cloath 
Charges compute for oyll dying 
stuff and Alllcant soap i) lib. 
weight on each part cloath 332 
peoces is 


Per 

lib. 

Scotts 


diem. 

2 per 

Ilb. s. 

d. 

Men. 

week Is 



8:0 


16 : 0 : 

0 


61)0 : 0 : 0 
80 : 0 : 0 


298S : 0 : 0 


In the minutes (6) it is stated that “ George Home 
being ordered to look for a copper for dyeing, reports 
that the copper ho was ordered to inspect ryses in the 
bottome, and for deying it must be other wayes.’* This 
being evidently unsatisfactory, Samuoll MoCileland and 
Hugh'*Blair are appointed “ to tiy whatt a copper kettle 
will stand the pound weight in Holland, and to enquire 
here also how soon the two kettles could be made.” But 
the price must have been too high, because (II) “as to 
the kettle its found considering the charges that it is 
best to cause make itt heire, butt yett the said person 
to try againe, and however, to delay the makeing till 
the master come.” The order for making it is definitely 
given on July 15th, 1681, (12) “ Immediately to cause 
be made ready one copper of sixty gallon and one of 
thirty gallon and send them out. Two dying fatts, 
each of them to be six foot high quherc of one to be made 
with one lead bottom auhich a plummer is to make befor 
itt be bound with timoer, the other to be made by the 
wight att New Mills. (13) For makeing these fatts 
is to be provided 10 wainscot of 10 foot in lenth ; its 
to be considered thatt the fatts are to bo 3 inches thick. 
fl4) Ane pomp of 11 foot long to be provided att Licth, 
and sent to New-Millns, for conveying water to the copers 
and fatts.*’ ^ 

On August 15th, 1681, instructions were given that 
“ the dvhouse must be presently finished, that if the Lady 
and John Angly will not consent to give us in the brew 
house in place of the inlardgement conditioned then that 
presently the inlorgein^ of itt to the 28 foot in lenth 
to be sett about, and if John Angly want money, that 
money b© advanced on his recept thatt lights be made 
in itt.” 

That dyeing must have been considered a fairly simple 
operation by the directors is shown in a minute of 
August 24tb, that “it is to be considered what way 
blacks and reds may be dyed to save the charge of men- 
taineing a dyer.” 

The w(Mfk produced by the dyer having evidently been 
of an unsatisfactory nature, it was “ ordered that directions 
be given to the master that care be taken tl^t the next 
reds be a better brighter oolor.” ^ 

John Angly was written to on October i - 
the dyehooser” and instmotions were gi\ 
whatt a blew fatt can be made for 31 inches 
Jtailes, 64 foot deep, 5 foot brood in ^ 
brod in ine top.” 

ABff- * Ohsmben, Doims^ Aaoals 

of BcoClaad, Tol. n. p. 419. 



I On the 26th we first find mention of the dm. ” Agreed 
with Robertt Young to goe out to New-MiUns and make 
the blew fatt, we are to furnish all timber and he is to 
have dayes wages as John- Gibson dyer payee him and 
he is make her sufficient work.** 

The first entry as regards materials used in dyeing is 
found under November 23 “ it is ordered Bfr. Romt 

Blackwood with the first write to Gawin Lowrie anent the 
shoe-mack,** an order being given at the same time that ^ 
“the master d^ all Mr. Blackwoods stookens at 2 b. 
sterling.” On l^ember 30, instructions were given 
“ to write to London or Holland for oyle, tassels, argell, 
mathor and shoe mack,** and on January 4, 1682, to 
London for 200 lb. weight famiconnidigo . . . and 
100 more of Argali from Holland.” At a later date we 
find an order for Jamaica Indigo, and presumably 
“ famiconnidigo ” means the same. 

On Novernwr 15th, there is an entry re some cloth of 
“ Robert Blackwood haveing had five ells dyed at New- 
Millns quhich he complains of as being damnified in the 
deying . . . they ordaino him get back his cloth 
without paying any thing for dyeing.’* 

The dyer had evidently not been successful in dyeing 
silk in colours, because on December 13, 1682, it was 
“ordered thatt the next parcell of silk be all dyed att 
London except what is for black quhich is alsoo to be 
boylod off there as well as can be.” 

Amongst other materials, the following are ordered 
for the dyehouse on February 27, 1683; — “500 weight 
of fastiok, one hogshead of galls, 100 of compeach wood 
to be bought here 200 weignt matter.” 

That both loose wool and pieces were dyed at the 
time is shown in another minute of the same date : — 

“ Mr. Spurrway present is advysod to forbear mixing 
ony stone grayes for ane months tyme,” and he is also 
“ ordered to put in hand as much Spanish wool as be 
six peces of cloath for black or scarlett.” 

The names of two other dyers are mentioned in the 
minutes of March 29th, 1683, in which some of the directors 
are asked “ to agree with James Lamb anent the dyeing 
the scarlet cloth ” and “ to give Prescook dyer twodosen 
of silk stockens to dye black and are content to give 
ten pence sterling pr pair for the dyeing them.” 

The price charged for dyeing scarlet was about 4 b. 2d. 
pr pound (325) “ to py James Lamb fyfety shilling 
Scotts for each pound weight deying scarlet cloath.” 

The minutes of 18th Jufy, 1683, contain some interesting 
information as regards “ ane aocompt of the expense 
and prvoe of the severall cloath mad at the manufactorie.” 
According to this, four kinds of cloth were made, “a 
super fain cloath all Si>aniBh, . . . the seound sort 
Spanish half Inglisb, ... the threed all Inglish, 
... the fourt sort of common mi.Ttour8 and whyt.” 
These cloths differed from each other ohiefiy with reprd 
to the kind of wool used, and it will, therefore, be sufficient 
to give one of these accounts, the values being in £ s. d. 
sterling. 

“ A super fain cloath all Spanish costs as foUoweth : — 


70ibi full Spanish wooll cost 26d. per pundls 7 11 8 

For sciirlng and daying at 3d. per lb. 0 17 6 

For spinning rekonlng 67 lb. at lOd. per lb. 2 15 10 

For piking scribbling and oyll 4d. per pund 10 3 

For warping hobonlng 2s. 6d. for listing Is. Od. 0 4 0 

For weveing 40 ell row at 12d. per ell 2 0 0 

For burning 12s. for woklng and sop Os. for dressing 
and ftnnishing 2 18 0 

For wast and cords and whellls 0 03 0 

For proportion of sellorles 1 06 4 


19 07 7 


This nis will ho^ at least 27 ell and will stand 14o. 4d. 
pcrelL” 

The oharaea for dyeing and soouring are oertaiiily 
very low. In this oaae pobably the loose wool woa dyed 
and oied in mixtures witn white for greys or other oolonxv. 

Another oharge for dyeing piece goods is also remarkably 
low (363) : ” to deliver to GaUowway whyts Garthcart, 
dayer at Leith, to be dayed and dressed at 8s. 16d. Soots 
pereU.” 

The mansfleri diaoovered that the cost d dping 
had been oamolated too low, beoaose on the 13ni m 
May, 1664,‘it is ” ordered that heirafter ^ meiterdellver 
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noe dying to the dyer for cloath untill it be 

first entered in the book, and that Mr. Marr may not 
forgett that at every time a not be given him therof 
shewing it is for dving cloath that we may know what the 
dyeing of every elf of cloath stands us . . . and what 
is (pven out for dying of wool! James Marr may have 
a tiokit therof that tne concerned may know how the 
dying stuff is consumed.'* 

Both silk and worsted stockings were made at New 
Mills, and from two entries (465 and 467) some information 
is obtained as regards the different shades which had to bo 
dyed. “ Take soe much of each of the light collours of 
silk as be three or four pairs of womans stockins and of 
such collers os are very currant and good as grein masarein, 
blew, hair oollour, gold and chirio collour ane dozen of 
each sort ” and “ orders all maner of collours of worset 
to be dyed presently as good reids, gold, hair, grein, buff 
and blew and what other collours sliall be thought fit," 
and further “ that white worsted may be prepared for 
working whyte worsted stookens quhioh is to be dyed 
black." 

The first information regarding prices paid for dyeing 
materials is found in minute 482 of 4th Juno, 1684 : — 


1000 Ib. crop mather £30 

300 lb. arcall about £00 

200 lb. potasses about £0 

2 htids of coperas about 40 stivers £4 

30 lb. eushanelll about 26fl. sterling the lb. £30 < 

200 lb. fussiuk £00 16s. 

200 lb. fanandybuaok 


The last item I suppose means Pernambuco wood, the price 
of which is however not given. 

In minute 506 instructions are given to induce a dyer 
at Kinross to enter the services of the ('ompany : — 
‘‘ That Joseph Young be desired to speak with the dyer 
at Kinross to try his humor, character, pairts, knowledg, 
sobriety, how ho is imployod if he would remove, and for 
what." 

On 16th July, 1684, wo find the name of another dyer 
who had got into trouble ooneerning the price and results 
produced ; — ‘‘ Haveing considered Mr. Cathcart acoomptt 
lor dyeing and finds that the charges 4d. per ell for Gallo* 
ways when it ‘is alledged ther was but Ss. lOd. offered 
yet finding they are well done they are content to allow 
him the said four shillings Scotts (4d. sterling) provyding 
he doe all the rest he is now doeing to content and for 
the scarlet cloath he soyled in the dyeing a^xiints to 
give hime two ells of it to make a tryall for recovery of it 
and if he doe it to pay him as I^amb was payed, and if 
he doe it not, to ray hime his dye stuffs proi^deing 
they do not exceed the half of the soumc he charged in his 
acoompt quhioh is sixty-one lOs. Scots." 

In minute 623 it is stated that the dyer at Kinross had 
been willing to change his position : — " that Joseph 
Young write to the dyer at Kinross to come south that 
we may conclude with him," and in 636 " he writt to John 
Homo the covenants with John Bairns the dyer." 

Although large quantities of soap were at the time 
imported into Scotland, the New Mills works seems to 
have mode some of the soap required, because in minute 
666 it is stated " that Perie the sope boyler and Richard 
Coin the drawer bo dealt with to take prentices." 

The following delivery of dyestuffs was made on toe 
29th of April, 1686 " ordered Mr. Spurroway And 

James Marr to deliver to David Maxwell the following 
dye stuffs, allum, pottasshes, argali, coperas, gall, crop- 
mather, mull-mather, shoe-make, tarmaniok, logwood, 
wead what of them they can spare . . . and tms day 
considering the loss, trouble, and time is spent in weighing 
out to David Maxwell the dyeing stuffs in small by the 
mester and Mr. Marr toerfor orders as is above written 
and that ane abliedgment be given to David Maxwell 
to take back what he leaves of the said dyeing stuffs at 
the expireing of his eontrack being not witmn twenty 
pounds weight, and that notwithstanding of reoeiveing 
them he shw have paymentt of the one half of what he 
dyes and the other to go towards the payment of the 
dyeing stuffs." 

The entry made on 6to September, 1686, is of special 
interest, because Indigo is definitely mentioned for the 
firat time : — " Orders the wiitteing for , ' , , five 


hundred weight of logwood, ane hogshead of coperas 
. . . eight hundred weight of shoe-make, to writt to 
Holland for . . . fivetein pound of aqua fortis 
. . . and for the price of cusheneill and borbatas and 
j Jameca indigo." 

On the 3rd March, 1687, the jmees to be paid for dyeing 
wool were arranged ; David Maxwell h^ to be paia 
" for mains two pence per pound ; for mixtures of all 
collours (in green only excepted) three pence per pound, 
for woaded blacks three pence per lb. and for ingreen 
collours twenty pence per pound.” These prices must 
have been in pence sterling, and " ingreen no doubt 
has reference to ingrain. 

On the same day an order was placed for “ makeing 
ane wadd fatt about fifty gallones." 

The minutes of May 12th, 1687, inform us that Robert 
Dobnam, junior, was to sort and also to dye all the wool 
which his father required, “ and for the well dying therof 
he is to have as followeth viz. : — 

For maincR 28. 6d. per score ) Troue 

For mixtures 3(1. per pound ( pound 

For waded black not with Indiffo but wade 3d. per Ib. ( of dved 

For liiRrafru'd collours 18d. per pound ) wooll. 

‘‘ Those are to be per pound so dyed as to hold in the 
milno, and if they fade he is to be brought upon rebate." 

I'ho dyeing of blacks must have given trouble, on 
account of the Indigo- or Woad-bottom not having been 
dyed deep enough, because Maxwell is ordered ‘‘ anent 
fyne blacks viz. : — to make the best stall as deep ano 
bluti as is mode in England for the best blacks." 

Later on it is ordered that Maxwell is to be also paid 
a better price for these blacks than had been arranged. 

On the 2l8t of June, 1687, the manufacture of " whyte 
light deaths " was discontinued, and orders were given 
for the " dying of whyte searge that lying at Newmilns 
a scarlet." 

It was agreed on the 2nd May, 1688, that Maxwell 
be paid “fourteen pons i>er ell for quhich he oblidges 
himself to dye the best and highest stall of England," 
or the “fyne blacks." and that ho should provide his 
own materials required for dyeing. 

Besides Maxwell, there were however at least two other 
dyers employed by the firm (minute 1111): — “Orders 
that what dye stuffs are to be written for heirafter that 
they bo bowght at Holland for six months time and at 
London for nyne monthes tymo and what dye stuffs are 
u{)on Mr. Maxwaal’s accompt be keepod distinett from 
the rest of the dye stuffs that are for Mr. Spurways and 
Debnam's use." 

The dyestuffs were evidently supplied by William 
Blackwood, because on 4th August, 1688, he presented 
an account for “ one hundred pound indigo and fifty 
pound coushoneill." 

In the minutes of 22nd January, 1701, mention is 
made of wold : — “ To dosyre David FouUis to wryt to his 
father to send noe fullers earth and to hasten the strae 
uald” 

The dyers do not seem to have been over anxious to take 
any bud V into their confidence or to accept apprentices, 
for on April 8th, 1701, the direotors depute two of their 
number to go to the works and “ to treat and speake 
with the master of the work to prevaill with him to take 
apprentices to learne his art of aying." 

Some information as regards dyeing and dyestuffs used in 
Kirkoudbright may be gathered from Chalmers**. 
“ In Galloway they must always have manufactured the 
wool of their flocks into garments. At the end of the 
17th century, they even sold their surplus fabrics of wool 
to their less industrious neighbours." This is also borne 
out by Symson who says that in 1684, the country people 
mannfaotured much more wooUen cloth than they wanted 
for their own use, and that they sold the surplus at the 
fairs of \^gton and other parts of the country, to those 
who could not supply theinBelves.t " The woollen cloth 
was mannfaoturea from the raw material in its natural 
hue. The cloth for the men's coats was sometimes made 
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from a mixture of white and black wool, which gave the 
fabric a very mottled appearance.’* (Stat. Aoc., ix. p. 326.) 

Symaon further informs us that **in 1684 the people 
gathered an excrescence which grew on the oraigs in the 
parish of Minigaff, and which they formed into balls that 
thev used for dyeing a purple colour; this they called 
corklit. They gathered another oxcresoenoe from the 
roots of trees, which thev called woodraw^ a kind of forg 
with a broad leaf ; and tkia they used for dying a kind ox 
orange or phUamort.^' 

The Acts of Parliament, 1685**, contain a ** Ratification 
of the seal of cause ... in favour of the litstors 
of Edinburgh,” and in 1686*, the duty on Madder was 
raised to £3 Scots per thousand weight.f 

In order to encourage the linen manufacture, an Act 
was passed in the same year,*| setting forth that “ the 
dead were to be burriod in Scotch made linen.” 

In 1695*§ “the Wakstors and Litsters of the said 
Burgh of Dundee protest against the said Bati6oation in 
favour of the Nyno Trades within the Burgh of Dundee,” 
because the weavers and the fullers were included but 
not the dyers. In response to this protest the Act was 
ratified, and the dyers were incorporated with the fullers 
under the name of “ the waulker trade.” Against this 
decision the town and the trades of Dundee however 
lodged a protest. 

The words ” lit, fitting, litster,” in their various ways 
of 8()elling are so frequently quoted in this paper, that an 
attempt to explain their proper meaning will not bo out 
of place. In the first instance, lit or let means a dye, 
a colour, a tinge, a hue, or a stain, but it is difficult to state 
definitely whether it means a particular kind of dyestuff or 
whether it was used in a generioal sense. The word may 
have been derived from Litmus, but it is also probable 
that it is an abbreviation of lichen. It is remarkable that 
the word lichen has not been found in any of the records 
which have been examined, although the author feels 
that it is safe to assume that lichens must have been 
the principal raw material for the supply of dyestuffs 
in Scotland in early times. In some of the records we find 
“ bloitsching ” in place of bleaching, and if we assume 
that lichen may have been similarly spelled, the above 
suggestion does not seem unreasonable. 

It is likely that “ country lit ” refers to this kind of 
dyestuff, but it is more difficult to explain the meaning of 
“ orchard lit,” unless it has been derived from the walnut 
or some other kind of tree growing in orchards. ” New 
lit ” may possibly have meant the lichen before it was 
prepared for dyeing, whilst “ corklit,” which was found 
on rocks, without doubt refers to a kind of lichen similar 
to Archil. 

In Wright*® we find the following references to lit : — 
“ The Lichen Tartareus yields a lit or ^e ; ” — “ It’s like 
Pathhead lit, soon on, soon aff ; ” — ” The Purpura that 
lives in Mari Euxiua^ if the fishers strike it on the head 
it renders out all its blood, and it is an excellent litt ; ” — 
“ His hands deep dyed in darkest fit ; ” — “ Nouthire 
to toly ne to taunae transmitte we na vebbis. To vermylion 
ne violett ne variant littis ; ” — “ Of nae ither fitt but the 
hue of the owe ; ” — “ The dyster . . . lost his shop 
an’ a’ his olaith. His bowies, pots, an’ lit.” 

Only one quotation is given which might be considered 
as a justification of the statement that lit means “ an 
indiw dye ” 

“Dyster Cave, wi’ his darkest litt, keeps dippin’ awa.” 

To liU {liU or let) means to dye or to tinge, liUit or 
littyt means dyed, and fifftnfih-dyeing. In the following 
references the word is used in a general sense ; — “ Coarse 
home-made plaiding, fitted blue;”*® — “ Wi’ a hap o’ 
Sibhio’s an* my muckle blue lit froke inunder her oead 
an’ shooders ; ”*®—“ I heve some game to send with thee 
to fit ” ;*® — ” Thies clathis sente he hedire to mee For to 
litt’e thayme,”** and in this paper the word is frequently 
used in connection with the dyeing of red, violet, blue, 
scarlet and black. 

We have, however, proof in the following referenoee 
that the word was usm distinct from and in addition 
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to the word dming, and that in these oases it referred 
to the dveii^ of fast colours only, chiefly Indigo or Wood ; 

“He’ll die all manner of omours but blue, and that 
is gone to the titting ; ”*i— Weel dy’d and fitit through 
and through The WooU (shaU) . . .* bee 

first dyed and fitted and ooulered withe the oouloor 
blue ; ’ **— “ The broe (broth) that they lit the black 
olaith wi’.”*® 

From the foregoii^ we should however not be justified 
in assuming that fitting was applied in general to the 
dyeii^ of fast colours, b^use in this paper references arc 
made to ” fitstars of fals colours,” and further also that 

to let is to dye, but not in fast colours.”*® 

The word litater or litatar in place of dyer was no 
doubt chiefly used in the North, and particularly in York- 
shire and in Scotland. Wright informs us that “The 
Tinctors were dyers, or in the vernacular of the north 
‘ litstors,’*® and further that in Yorkshire the word was 
applied to a female dyer,*® whilst in some parts of 
Scotland a dyer was known as “ Littie.” 

In the following, reference is made to a dyer and to the 
use of argol in dyeing : — “ Tak the groia of the Wyne that 
mene fyndis in the tounnes, that litoters and goldfsmythes 
uses.” *i 

As has been shown in the case of the two words fitting 
and dyeing, the words litster and dyer are also frequently 
found side by side in one and the same record, and whilirt 
the proofe brought forward do not show in every case 
that the occupation of the litster was distinct from that 
of the dyer, tne author feels justified in suggesting that 
in many oases such a distinction did actusiUy exiirt and 
that the litster occupied a similar position to that held in 
early times in EVanoe by the “ teinturiers en bon teint,” 
whiiist the dyer might bo compared with the “ teinturiers 
en petit teint.” 

The word fit was also used in a number of compound 
words, such as “lit- fatt, -fat, -fait,” a dye vat; “fit- 
house, -hous, -hows,” a dye house. In Baimshire *® the 
“ lit-pot ” at one time seems to have been an indispensable 
article in every home “ Beside the fire stood anothw pot 
covered with a slab of stone. It was the lit-pot, t.e., a 
pot used for the dyeing of wool, for the moei part of a blue 
colour, and mving fortn when the wool was turned a very 
strong smell of ammonia.” 

In the Aberdeen Records we find reference to dye vats 
in the following : — ” Ane gryt litting kid price tuenty 
poundis, ane fitil litting kid price sax poundis,” ** and 
according to a communication received from Mr. Edge, 
the word “ fit-pig ” denoted a vessel which was employed 
in Scotland for the preparation of orchil. 

The most important information contained in this 
paper has been oerived from records connected with the 
Durghs on the east coast of Scotland, and pa]^colarly 
with those shipping towns which in the earliest times had 
an active traao with the Continent and especially with 
Holhmd and France. It is probably correct to assume 
that in these towns materials were employed in d;roiim 
which were unknown in most of the other pai^ of Soownd, 
but it would be incorrect to infer from this, that dyeing 
was necessarily confined to these places. Dyeing, like 
spinning and weaving, was without doubt practised in the 
earfiest times in overv part of the county, and as wp have 
seen from some of the records, the “ lit-pot ” formed an 
indispensable article in evezy home, but as the population 
increased and as the laws of the burghs became less 
stringent, dyeing became a distinct occupation in many 
places outside the burghs. 

The author desires to express his thanks to Hr. R. K. 
Hannay, M.A., and to Mr. C. W. Yule, M.A., of the His- 
torical and Antiquarian Department of H.H. General 
Register House, Edinburgh, for their kindness in pointing 
out sources of information and for placing the records 
in the Register House at his disposal ; to m. Charles W. 
Sutton, M.A., Chief Librarian of Manchester, for giving 
him eveiy fadfity for consulting the many valuable works 
in the mnehester Free Reference Ubraty ; and last, but 
not least, to his friend and colleague Mr. T. W. Fox, 
M.Sc.Teck, for the interest which m has taken in this 
investigation. 
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Discussion. 

Mr. Hannay observed that as far as his knowledge went, 
one pound Soots, far from being two shilling sterling, 
was mre pounds sterling. Ho was surprised to nnd that in 
the values read out i)OundB Soots were given both for wages 
and for prioes paid for materials. Even at the pr^ent 
time in Sootland when a juryman failed to answer to his 
summons ho was fined five pounds Scots (£25 sterling). 
The lecturer had referred to the privileges of the incorpor- 
ated trades in Scotland, one of which was to send the deacon 
of the trades as a representative to the Town Council. 
That privilege still survived. Year by year in Glasgow, 
Aberdeen, and other cities the Trades Council met after 
the November elections, and appointed their deacons for 
the year, who afterwards went in a body to the Council to 
be sworn as members of the Town Council. The Dean of 
Guild, who had charge of all the building operations in the 
City, was the head of the Trades Council, and was aymoini- 
ed by the brethren of the amalgamating trades, it was 
a pity that such positions wore now sometimes filled by 
men who had no connection whatever with the trades they 
represenU'd. For instance, the Deacon of the Dyers and 
Bonnot Makers in Glasgow for several years had been a 
lawyer. The industry of bonnet making and bonnet 
dyeing was a very important one in the west of Sootland 
until as late as the early 19th century, the burgh of 
Kilmarnock being recognised as the centre of the industry. 
Even at the present day he believed Kilmarnock bonnets 
were made and dytnl in the burgh itself. An interesting 
reference had Iwen made to the circumstance that cloth 
was made from the wool of white sheep and black shwp. 
The cloth so woven was known in Scotland as hodden grey 
{anfjlice homespun). Scottish literature contained many 
references to characters “ clad in hodden grey.” Many a 
Scottish housewife had reason to thank her forbears for 
weaving so much cloth in the past, much of it having 
been transmitted in the form of dowries. 

Mr. HObner, replying to Mr. Hannay, said that in the 
translations of the records referred to one pound Soots was 
given as Is. 8d. 

Dr. G. J. Fowlkr said that the primitive methods of the 
old Scottish dvers were similar to tnoso even now carried on 
in India, ’^he variety of dyes used bv them was very 
oonsiderablc, among them being some which were now in 
use in India for the finest carpets. Though Indian carnets 
exhibited a groat variety of beautiful designs only thrrM) 
dyes wore employed in their manufacture, i.e., lac, indigo, 
and turmeric, the dyes being considerably “ faster ” than 
anything yet produced on the Continent. An old native 
Indian dyer obtained the rtiost perfect tints with his various 
dyes by apparent rule-of-thumb, but really as the result 
of an extraordinary educated knowledge and experience of 
the effect of different weights of dyes variously applied. 
While some of the processes they had heard of might afipear 
crude it was well to remember that the iiersonal equation 
was proportionately groat. In modern times everything 
was made as fool-proof as possible. 

Mr. .1, H. Reynolds said that some of the methods of the 
old handicraftsmen, if thoroughly studied, might throw 
light upon modern methods. Ho knew not whether the 
dyestuffs used by the handicraft dyers in India were as 
fast as modern artificial dyes, but ne thought there ,wa8 
substance in the statement that when the fine carpets of 
Persia or India did fade, if they faded at all, they did so 
harmoniously and pleasantly, the colour schemes ob- 
tained in the fabrics being a delight and a beauty far 
different to the brilliant effects produced by artificial 
dyestuffs. 
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OloHSfiry. 

Airt, art. 

Allanerlie, only ; solely. 

Aller barkis, elder bark. 

Allum ; Aim ; Alme ; Alom, alum. 

Als, as. 

Amodoue, starch. 

Anhairas (Anherd), to consent. 

Anneill, Ind go. 

Argoll, argol. 

Atoure, beyond, as to time ; exceeding. 
Aucht, ought ; should ; eight. 

Awin, owing. 

Awinor, owner ? 

Ball ; Ballis ; Bollis, bale. 

Baneist, banished. 

Barbatas, Barbados. 

Barbouris, barber. 

Bleicheres, bleachers. 

Bleitsohe, to bleach. 

Bleitoheing, Bleitsching, bleaching. 
Blew fatt, blue vat. 

Boboning, winding. 

Bocht, Imught. 

Breid, width. 

Brissell; BrisJl', Brazil wood. 

Bron, brown. 

Brugis, Bruge. 

Byrthing, sue ; bulk ; burden. 

Campveir, Veere. 

Carsages, Kersey. 

Cast, to fade. 

Chalmer, oluunber. 

Chamlet, camlet, a cloth. 

Chine, chenr. 
daith ; dathe, cloth. 
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daith serg, serm. 

Compeaoh wood, Logwood. 

ConduotioD, the aot of hjring in general. 

Copew; Copper, dye vat. 

Costifi, duty. 

Cottoun, cotton. 

Cramysso, crimson ; also any rich silk. 

Crear, a kind of lighter. 

Cryit up, proclaim ; to call. 

Crymosin, crimson. 

Culcn ; Cullan, Cologne. 

CuppruBs, coperas. 

Danskenc, Denmark. 

Daycr, dyer. 

Baying, dyeing. 

Beialt, to adjudge as culpable. 

Bekyne, deacon. 

Bonke, damp; perhaps mouldiness, 

Bossin, dozen. 

Brawaris, drawers. 

Brawinj drawing. 

Ell ; cine, a measure containing 37 inches. 

Paine, fine. 

Fait, fault. 

Postick ; Fussick, Fustic. . 

Fatts ; Ffats, dye vats. 

Feste, feast. 

Fewirzer, Febioiary. 

Flanderis; Flandirs, Flanders. 

Flemygis, Flemish. 

Flosher; Floaaeris, butcher. 

Flory, the flurry of the Indigo- or Woad-vat. 

Fourt, forth. 

Fra, from. 

Freese, frieze. 

Fusteonis, fustian. 

Gaid, woad. 

Gall is, galls. 

Goir, accoutrements. 

(jof, gave. 

Gif, if ; to give. 

Gon, gown. 

Grane, (/oohineal. 

Gren, green. 

Gudos, provisions ; goods. 

Haist, the harvest. 

Haldand, holding. 

Hand warp, Antwerp. 

Hoise, hose. 

Ilk, each ; every. 

Ingill, English. 

Kark ; Cark, a package (of alum). 

K^t, a cloth with a nap. 

Kemester, wool comber. 

Kettles, dye vats. 

Laidnit, loaded, 
l^ik, pledge; lack. 

Last ; lastis, a weight or measure. 

Lonth, length. 

Lettyn ; Litting ; Lyttin, dyeing. 

Lining; Linning; Lyning; Lynnyn, linen. 

Lit; Lytt, dyestuff. 

Litstair ; Litstar; Litstaris ; Litstor; LittisUir; Littis- 
teriB ; Lytstar, dyer. 

Litthouses, dye houses. 

Littit ; Lyttyt, dyed. 

Lyk, like. 

Lynt, lint. 



Mailin’ men, farmers. 


Meoht, might. 

Medoun, meadow T 
Meroat, market. 

Na, nor. 

Ne, neither ; no ; nigh. 

Nichtboure, neighbour. 

Nocht, not. 

Not, note. 

Oncostis, expenses. 

Or, before. 

Oyll, oil. 

Pis, piece. 

Pok ; Pokis ; Polka, poke. 

Prentois, apprentice. 

Punsioun, puncheon. 

Pyp. pipe. 

Pns, price. 

Pyrattis, pirates. 

Quha, who. 

j Quhilk, which ; who. 

Quhit, white. 

Redyn, clearing ; scouring. 

Retrot (retrett), repealed ; reversed. 

Rossat; Russatis, russet colour. 

Rowan, Rouen. 

Rowanis clath, cloth of Rouen. 

Rownd Holland, rone-skin ? 

Rwn, Rouen. 

Ryssvllis, a cloth, perhaps named from OverysseU, or 
from Roussclaere. 

Saip; Seip, soap. 

Said ; Sawld, sold. 

Sarkis, shirting, 

Schere, to shear. 

Soheryn, shearing. 

Schir, Sir. 

Schyp, ship. 

Scribbling, teasing of wool. 

Seound, second. 

Seid, 8^. 

Selleries, salaries. 

Sene, since. 

Serg, serge. 

Sewin, seven. 

Soy, sea. 

Shoermen, shearers. 

Shoe mack ; Shoe make, sumac. 

Sic, such. 

Smal (small), inferior. 

Sowtew, shoemakew. 

Speedful, expedient. 

Spill, dnitroy ; spoil. 

Stainings, dyestuffs. 

Steikis; Steiks; Stek, pieces. 

Steming, the cloth now oall^ tamlno or taminy. 

Stiffine; Stiffeng, starch; stiffening. 

Strae, straw. 

Tailyoris ; Teylzour, tailor. 

Taip, tapistry, 

Tany, tawney. 

Tarmanich, turmeric. 

Teasels, teasels. 

Thir, these. 

Thalyt, to endure. 

Thre^, third. 

Thrummes, drums (warp beams). 

Tinsaill, loss. 

Tone ; Towis ; Town ; Twnnta, a ton. 

Toon, town. 

Treis, barrels. 

Trew, to trust. 
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Trio, s Btiok. 

Tua, two. 

Tyne, to loee. 

Uald, weld. 

Uraell, Orchil. 

Utheris, others. 

Vad; Vaid; Voyade, woad. 

Vebataria, weavers. 

Wabstaris ; Wobstaris ; Wobster, weaver 
Wad; Wade; Wadd ; Waid; Wcad ; Wod, woad. 
Waded, woaded. 

Wak, moist; watery 

'"“'‘woioa^rte 

Wi^mflne; WakmUne, fulling mill 
Wald ; wanld, wold or perhaps woad. 

Washe, stale urine, 

Wast, waste. 

Watt, wet, 

Watter, water. 

Weand, weighing. 

Weazel, Weeel. 

Weoht ; Weght, weight. 

Welwat, velvet. 

Wester, western. 

Whoills, wheels. 

Whilk, which. 

Whyt, white. 

Wirk, work. 

Wob, web. 

Wobis, ivebs. 

^ practice that prevailed in former 

Worset, worsted. 

Zame, yarn. 


Newcastle Section. 

Meeting held at Amubrong College, on Wedneeday. March 
18/A, 1914. 


mb. b. f. hooper in the chair. 


CREOSOTE AND 

NAPHTHALENE FOR PRESERVING WOODEN 
FENCES. 

by 8. H. COLLINS, M.8C., P.I.C., AND A. A. HALL, PH.D., M.8C. 

Although there is no lack of literature on the subject 
of cramote yet there is so much difference of opinion about 
what IS necessary and what unnecessary that it is difficult 
to obtain much i^ul information on the subject. A 
vwy fine abs^t of recent work may bo found in Allen’s 
a^eroial Orgamc Analysis, Vol, III., but the contra* 
^ iUustrated from that 
il vniihf •?“ statement “ naphthalene 

froL f temperatures and will disappew entirely 

” 7^ mu ^ in course of time,” but on page371 may 1» 
of coal-tar creosote volatilises only 
Further, although 

SiSf ^ has ^n <^ed out on the subject of the 

and much im- 

POTtanoe hM been attached to those bodies, yet Charitsch- 
although the phenols and nitrogenous 
o*hibit considerable an&ptic 
nroper^es, their presence m creosote only slightly inorem 
the antiseptic power of the latter. ^ * y increases 

iaJtb?n « due to oxcessive general- 
is ation, and the authors propose to rest rict the^ves 

* 8m this Journal, 1912, 466. 


to a study of the nrocesses of oreosoting so far as they 
apply to small timber such as is used in estate fences, 
where the posts are subjected to different conditions of air 
and soil. 

Part I. 

The usual meth(^ for the assay of coal tar creosote 
consists m taking the specific gravity at 60® C. and then 
te^ng IW pms. of the creosote in a tared 260 o.o. dis- 
tillation flask, and distilling with the bulb of the thermo- 
meter opposite the mouth of the outlet tube. The water 
coUocting that fraction boiling under 
i 11 ^ graduated cylinder and mixing with an eaual 

® mu uenzene and then measuring the water. 

t-if is then continued up to 316® C., the 

distillation taking about 16 minutes, the total volume 
of distillate IS noted and the residue in the flask after cooling 
18 weighed. During the distillation note is taken of the 
amounts coming over at different tomixsratures, particularly 

27i‘ a, ’ 

The tar acids are determined in the whole distillate by 
extraction with three lots of warmed 12 per cent, caustic 
soda of 26 c.c., 16 c.c., and 10 c o. respectively. The 
caustic extract is washed three times with ether, the other 
coUected and washed with 6 c.c. of the soda solution, which 
18 tnon mixed with the main quantity of the soda extract • 
this 18 placed in a 200 c.c. burette and heated on the water- 
bath until all the other is expelled, cooled and 50 per cent, 
sulphuric acid added until the whole is acid, the burette 
IS then allow^ to cool and the volume of the tar acids 
is read off. If desired the tar bases are estimated in 
a wmilar manner by extraction with sulphuric acid. 

Ihe naphthalene is determined either by direct filtration 
or by precipitation with nicric acid. This latter method 
gives the total hydrocarbons (naphthalene and others) 
capable of yielding insoluble picrates. The precipitation 
18 carried out on a portion of the distillate from the crude 
cn^ote by diluting with glacial acetic acid and then 
adding a large excess of a saturated solution of picric acid 
warmed to 80 C. After cooling the precipitate is filtered 
V solution, and dissolved in 
f The excess of caustic soda is then estimated 

by titration with N/10 H^SO^. If most of the insoluble 
due to naphthalene each cubic centimeter of 
1 1 ®'“ would be equivalent to 0*0128 grm. 
naphthalene. The authors attempted to estimate the tar 
wnds directly by taking 6 c.c. of the original creosote, 
diluting mth 50 c.c. ether and extracting vuccessively with 
10 6, and 4 c.c. of 12 per cent. NaOH. This was washed 
into a Gerber tube, the ether boiled off and 3 c.c. cone 
sulphuric acid added, the tube was then spun and the 
volume of the tar acids read off. 

found to give much lower results 
than the previous one. This is due apparently to the 
large excess of ether used, us was proved by an experi- 
ment in which low boiling [letrol was us^ instead of 
ether. The petrol method gave a higher result, but not 
such a high result as the direct extraction of the distilled 
creosote. 

In order to test the value of the picric acid method 
for the estimation of naphthalene, the naphthalene was 
estimated m a sample of creosote by this method and aiso 
by very careful distillation of the creosote with a Young’s 
rod and disc ” still head of twenty discs. The latter 
method rMults on an average 20 per cent, lower than 
the picnc aoid method. As in this second method the 
naphthalene was isolate and its melting and boiling points 
token, and m the distillation was carried out in such a way 
that no naphthalene could be lost, it was decided that the 
second method gave results more approaching the truth 
than the firat method. There was a possibUity toat some of 
the naphthalene had been decomposed by over-heating, so 
the wperiment was made of fractionating some creawte, 
ooUe^mg the fractions, mixing them together and re- 
fractioimting. This was done four times, and it was 
! A fourth distillation gave the same quantities 
of wi^te at the different fractions as the first, showing 
that neither the naphthalene nor the other oonstitueato 
of the creosote were decomposed. 
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Experimenta were alao carried out to aee if it were 
poasiole to separate out some of the oonatituenta of the 
creosote by distillation in steam. It was found that the 
creosote was only very slightly volatile in steam, and that 
the distillate was almost as great a mixture as the original 
creosote itself. 

These experiments show that the best method for the 
assay of creosote is to carefully distil it, using a long stiU 
head of the ** rod and disc ” type up to a temperature of 
271*’ C., and then a shorter one until the temperature 
reaches 316“ C. The naphthalene comes over between 
the temperatures of 205° C. and 220“ C. These fractions 
solidify in the receiving v^els, and on cooling can be 
weighed and the melting point taken. The liquid fractions 
coming over above and below these temperatures yield 
some more naphthalene on refractionation. But this error 
never amounted to more than one per cent. 

Part II. 

Experiments have been made to study the quantity and 
quality of the preservative left in the wood after treatment 
and after many years use. For this purpose large wooden 
posts that had been treated with preservative were 
examined in the following manner. Orainary coinmersial 
methylated ether was purified by fractionation through 
a Young’s “ rod and disc ” still head of about one meter 
in height. To avoid risk of fire, the heat was supplied by a 
32 -candle carbon filament lamp surrounded with asbestos. 
Only the fraction, 28“ to 36“ C. was used, the remainder 
serving for eloaning. The ether so purifi^ was used for 
extracting the wood in a largo extractor on the principle 
of the well-known “ Soxhlot.” The wood selected for 
examination was shaved with an ordinary carpenter’s 
plane set to cut coarse shavings. About 150 grms. of 
such shavings were placed in the extractor which had 
a caf)acity of about one litre and was connected up with 
a flask of about IJ litres oai^oity, containing about IJ 
litrt^s of ether. A large tin condenser served to return the 
ether to the extractor. The colour of the extract readily 
indicated when the extraction was finished and as a rule 
a fresh charge of wood shavings was put in as soon as the 
former charge had been completely extracted. By these 
means an extract from about 150 to 600 grms. of wood 
was obtained. The other was then distilled out again by 
the same method of heating and fractionation as was used 
for preparing the rectified ether of low boiling point and 
the extract was then weighed and bottled for further 
examination. By no means had the whole of the ether 
been removed at this stage, but a further treatment 
was needed and was supplied along with the fractional 
distillation of the extract. The ether that had been 
recovered was tested for naphthalene by the picric acid 
test with negative result. 

The fractional distillation of the crude ether extract 
was conducted with a “ rod and disc ” stiU head of about 
three decimetres in height, with a condenser only in use 
during the first port of the fractionation. Everything 
distilhng under 100° C. was considered as ether, all above 
that temperature was considered as preservative. As 
may be seen hx>m the accompanying figures the separation 
was quite sharp, indeed in most oases nothing measurable 
came over between 70° C. and 170° C. The original weight 


of orudh ether extract had then to be corrected for^the 
amount of ether in that extract so as to give the figoies 
called preservative in the Table I. * 

The fractionation was continued up to 316° C., for which 
purpose a nitrogen filled thermometer was used. The 
results were plotted as curves, but for the purpose of this 
paper only toe most salient points on those curves are 
noted in the tables. 

The first column in Table I. shows the results obtained 
from an ash post that had been treated with creosote 
and had boon in the ground for one year. The amount of 
preservative in the wood when air dry was 10*72 per cent, 
and of this amount none distilled at low temperatures, nor 
could any naphthalene bo found. Somewhat nmilar 
results were obtained from a beech post shown in the 
second column. 

The third, fourth and fifth columns show the results 
obtained from a ]K>st of Scots pine which had been treated 
with creosote fourteen years before and had been used in a 
light sandy soil. This post was out into throe lengths 
and each portion shavt^ as before. It is noteworthy 
that the middle portion, which stood just about the ground 
level, kept its creosote much better than either of the 
other two portions and further that the creosote so kept 
retained a much higher proportion of light boilii^ fractions. 
The creosote appeared to have leak^ out of the point 
to some extent and to have evaporated or been washed 
out of the top. Unfortunately we have not been able 
to obtain samples of the creosote actually used, but all 
samples of creosote used at present and all such old 
samples as we can obtain show toe presence of naphthalene 
from about 5 to 15 per cent. It will be noted tnat in all 
those cases where creosote was used no naphthalene 
was found. 

The remaining six columns in Table I. show results 
obtained from the treatment of wood with naphthalene. 
The naphthalene was molted in open tanks and the posts 
submerged, covered and allowed to soak for some hours. 
The post of Soots pine recorded in column 6 had been 
preserved fourteen years before, but had never been 
used. The very largo amount of preservative still left 
in the wood after all these years shows that naphthalene 
does not evaporate so very fast, so long as it is imprisoned 
in the wood. Observation of the posts showed that the 
naphthalene bad evaporated from the surface, but that 
at a little depth the naphthalene was still there. In 
columns 7 and 8 are shown the results from a post that had 
boon twelve years in mossy ground. Similarly columns 
9, 10 and 11 refer to a post that hod been 13 vears in light 
gravel. In all oases the proportion of oil other than 
naphthalene is far too high to belong to any naphthalene 
crystals likely to have been used. That such concentration 
of oils should have originated in simple evaporation sMms 
improbable. Is it i>os8iblo that naphthalene could oxidise 
or polymerise in many years time in the pores of the wood 7 
Further, one must consider the disappearance of the 
naphthalene from the oreosoted wood. Is this loss due 
to evaporation 7 Might it not be due also to some other 
cause as suggested above. Further experiment ^ is 
necessary to settle such a point. Sycamore wood contains 
nothing soluble in ether, although the Soots pine might 
have a small amount. 
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Table II. 



Creosote before and after use. j 


Before. 

After. 

Before. 

After. 

Before. 

After. 


Open. 

0|)en. 

J»reR8\u-e. 

‘'C. 

per cent.! per cent. 

tier cent. 

tier cent. 

tier cent. 

per cent. 

Water 

0 

0 

0 

0 

U 

12-6 

100—170 

0 

0 

0 

0 

6-6 

6-9 

170— 20.'i 

16-6 

150 

60 

20 

15-5 

2-2 

205—246 

lO-.H 

360 

83-0 

831 

35-6 

31-8 

245—271 

13-4 

15-4 

200 

17-2 

10-5 

10-5 

271—316 

Pitch 

j60 7 

33-6 

41-0 

47‘7( 

240 

8-0 

19-2 

7-9 

Naphtha- 






j 

lene 

much 

truce 

j 

1 " 

60 

6-6 1 


The alteration in oomj^ition of the creoeote as a result 
of treatment of timber is shown in Table II. The more 
volatile {K>rtion8 of the creosote show a tendency to be lost 
during (^tment^ especially during open tank treatment. 
Conclusion. 

The only satisfactory method of determining naphthalene 
in creosote is by fractional distillation with a rod and 
disc ” still bead. 

Crude naphthalene is a splendid preservative for timber, 
but so much is absorbed that the expense is great. 
Evaporation of naphthalene seems limited to the surface 
of the post. 

Creosote disapjHiars from the exposed parts of a post 
and also from the point, but the middle pait where decay 
is most likely to occur keeps its creosote fairly well. 

The more V(»latile portions of creosote are easily lost. 

Part of the expense of this investigation has been 
defrayed from a special grant by the Board of Agriculture. 
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is a retaining rim having outlets which can be opened or 
closed 08 desired. — A. S. 


Multiple effect etHipwation ; An cxperimnital study in . 

N. Deorr. Hawaiian Sugar Planters’ Assoc., Bull. 

No. 42, 1914, 1-47. 

The calculated effect of self-evaporation in a multiple- 
effect evaporator is never realised, owing to the superheating 
of vapours and loss of steam with the incondensable 
gases. The rate of evaporation is influenced not only by 
the gross temperature difference, but also by the absolute 
temperature prevailing, increasing as this increases. 
Increase of the gross tem^rature difference by decreasing 
the temperature at the cold end down to that correspond- 
ing to a vacuum of 27 inches, gave a material increase 
in the rate of evaporation, but not so great as that obtained 
by increasing the temperature (or pressure) of the direct 
steam at the hot end. The heat-economy of quadruple 
effect evaporators in practice was found to be between 
0'8 and 0*9. A vertical submerged tube apparatus with 
6 lb. gauge pressure in the first cell (227'" F., 108-3® C.) 
and not less than 26-5 inch vacuum in the last cell (127® F., 
62-8® C.) should evaporate not less than 9 lb. of water per 
sq. ft. per hour, with juice entering at 212® F. (100® C.), 
and should evaporate 4-2 lb. of water per lb. of steam. 
If those conditions ore not realised, foul heating surfaces, 
too slow removal of condensed waters or incondensable 
^es, may be suspected. A horizontal tube film evaporator 
had a much greater rate of evaporation than vertical 
submerged tube evaporators.— L. J. de W. 


Patents. 

Drwng, revivifying and decarbonising bone-black ; Apparaiui 

for or for treating other granular or finely-divided 

mtkriaU. J. Wetter, London. Prom M. Weinrich, 
Yonkers, N.Y., U.S.A. Eng. Pat. 6347, Mar. 14, 1913. 

The treatment is effected, as usual, in a revolving cylinder 
provided inside with projecting ra^al or slightly inclined 
blades, but to increase the working oapaoity of the cylinder 
the blades are made of greater width ; and near their free 
eneb the^ are provided with longitu dinal slots through 
which the material falls in fine streams ; the passage of 
the material^ through the slots may be facilitatedby a 
tapifing device. At the discharge end of the oylindw 


Drying and heating sand, grit or like materials; Method 

and rnemis for . T. and F. Coleman, Derby. 

Eng. Pat. 20,101, Sept. 6, 1913. 

A FIXED horizontal circular plate is arranged above a 
similar rotating plate. Annular plaU« project upwards 
with an outward inclination from the lower plate and 
other annular plates, vertical or inclined inwarik, depend 
from the under side of the upper plate into the spaces 
between the upstanding plates. The material is fed from 
a hopper on to a distributing plate just above the centre 
of the rotating plate and is driv«m outwards by centrifugal 
force, a current of heated air being at the same time 
passed through the spaces between the plates. — W. H. C. 

Smoke ; Means for washing . J. D. Jackson, Kensing- 

ton, Victoria, Australia. Eng. Pat. 19,762, Sept. 1, 1913. 

The prwess d^ribed in Eng. Pat. 4636 of 1913 (this J., 
1914, 341) is improved by providing means for heating 
the washing liquid and for adjusting the spraying devices 
both vertically and horizontally. — ^W. H. C. 

Dust from air or vapour; Process and apparatus for 

extracting . J. Herbing, Halle a /Saalo, Germany. 

Eng. Pat. 20,700, Sept. 13, 1913. Under Int. Conv., 
April 14, 1913. 

The dust-laden air or vapour is passed in sneoession 
through a series of hemp filters, of inoroasing fineness, 
arranged at an angle of at least 60 ® within a easing. 

— W. H. C. 

Gas ; Apparatus for subjecting to the action of liquids. 

F. H. Wagner, Assignor to The Bartlett Ha3rward 
Oo., Baltimore, Md. U.S. Pat. 1,091,464, March 24, 
1914. 

In each of a series of superposed chambers is a rotary 
devi^ fitted with vanes designed to oarry up and spray 
the liquid in the ohamber. A partition extends under and 
partly round each rotating device, so that the gas may 
pass up at one side thereof be acted upon by the sprayed 
Uquid and p^ out at the opposite side, the wakbing 
liquid being circulated in the contrary direction.— J. L. F. 
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Qaitii Purifioaiion of [from mu^nded pariicki] 

by formation of mist by supersaturation. B. MoUer. 
(fer. Pat. 270,757, Feb. 7, 1912. 

The gas is first subjected to electrical discharges, or 
washed or otherwise treated to remove impurities capable 
of interfering with the subsequent supersaturation. A 
mist is then produced by supersaturation of one of the 
constituents or of an added gas, and the particles forming 
the mist are rapidly separa^ by the action of electrical 
discharges, centrifuging, or the like. The supersaturation* 
mist may be produced by the interaction of two gases, the 
saturation temperatures of which are higher than that of the 
reaction product, or by alteration of the thermodynamic 
condition of one of the constituents. The gases may 
be circulated alternately through a chamber in which the 
mist is produced and a device in which the particles are 
separated. For example, for purifying burner gases for 
use in the contact process for the manuMwture of sulphuric 
acid, sulphuric acid mist is OToduced by periodically 
adding steam and sulphur trioxide to the gases at a suitable 
temperature; whilst for obtaining germ-free air, water- 
mist is repeatedly produced and separated in chambers the 
walls of which exert an antiseptic action. — A. S. 

Purifying gases; Disintegrator-like demce for . J. 

Hartmann. Ger Pat. 271,201, April 1, 1913. 

The gas passes through annular chambers formed by 
concentric perforated drums and is brought into intimate 
contact with water spray by centrifugal devices rotating 
in the chambers. The centrifugal device in each chamber 
rotates in the opposite direction to that in the adjacent 
one. — A. S. 

Slmm and air dryers, oil sejianUors and the like. J. E. L. 
Ogden, Li8car(i, Cheshire. Eng. Pat. 21,731, Sept. 26, 
1913. 

The steam or air is passed through a number of parallel 
narrow curved pipes, having slots at frequent intervals 
on the outer side of the curve. The metal of the pipe 
is pressed inwards at the slots so as to form sharp edges, 
w hich project into the tubes and arrest the liquid particles. 

— W. H. C. 

Mixing or agitating device, or apparatus. B. Goldman and 
Galvanische Metall-Papier Fabrik A.-G., Berlin. Eng. 
Pat. 24,587, Oct. 29, 1913. 

The mixing vessel is divided into a number of unequal 
compartments by radial, vertical partitions, which are 
rece^jsod at their outer ends near the wall of the vessel. 
The mixing device or stirrer may be below or above the 
partitions, or it may bo situated at about the middle of 
the vessel, with partitions both above and below. — W. H. C. 

Mixing liquids and rendering them homogeneous ; Process 

for . F. M. Berberich. Ger. Pat. 271,432, July 26, 

1912. 

The apparatus is shown in the figure. The liquids 
entering respectively through / and P, pass into the annular 
passages, n and n^, and thence through the narrow 



channels between the conical plan, i and i\ and their 
Beatings. The ubu^ jets of liquid are direct^ into the 
passage, c, from which we mixture flows into the discharge 
channel, m.— A. S. 

Mixing l^id toith gas ; Automatic regulation of the supp/y 
of liquid to, and discharge of limid and removal of gasfromt 

^essure-vesaels for . W. Noll. Ger. Pat. 271,641, 

May 9, 1913. 

The liquid enters the pressure-vessel through the tube, 
5, and rose, c, and the gas through the tube, d, whilst the 
liquid saturated with gas is discharged through the pipe, 



e. The ball- float and lever, h, k, act on the diaphrMm- 
valv«s, /, g, and the blow-off valve, I, so that as the float 
rises, the liquid supply and blow-off valves are closed, and 
the liquid-discharge valve opened, whilst as the float 
sinks, the valves are operated in the reverse manner. 


Coal, ores, etc. ; Method of and means for separating 

different kinds of minerals such as . J. W. 

hurst. Chesterfield, and J. C. Blackhurst, Sheffield. 
Eng. Pat. 26,418, Nov. 18, 1913. 

The material is dropped from a suitible height into a vessel 
containing a running stream of water, which carries the 
substances of lower spociflo gravity further from the 
vertical line of descent: Scraper-oonveyors at the bottom 
of the vessel collect separately the lighter and 
substances. These conveyors may comprise grids running 
in troughs so as to separate the smaller from the larjger 

J ieoes of the substanoes having similar specific gravity. 

ets of air or steam may be blown through the falling 
material in order to remove dust.— A. T. L. 

Furnaces ; Process of lining — — . B. E. Eldred, New 
York. U.8. Pat. 1,091,667, March 81, 1914. 

Fob making and repairing furnace linings a mixture of 
fine refractory material, such as dolomitio lime, with a 
oarbonaoeouB substance, e.g. tar, is projected against 
the wall of the furnace by a jet of gases, e.g. combustion 
gases, capable of protecting the material from combustion. 


Betori or still. J. H. Castona, Laine, Mias., Assignor to 
Caatona Improved Process Co., Gulfport, Misai> U.S. 
Pat. 1,092.018, March 31, 1914. 

A oYLiirDEiOAL petort is dosed bdow by a removable 
bottom above which is a fixed false bottom, the 
veiling space fonning a water-jacket, whidh is provided 
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* valved overflow pipe. The counterbaUnoed 
hd of the retort fits in an annular groove in, and is pivoted 
to, an abutment ring, fixed to the top of the retort. Inside 
the retort is a removable cage, the perforated Attorn of 
which is spaced away from the false bottom of the retort 
to form a collecting chamber. A steam^supply pipe 
extends upwards within the cage and throu^ the lid 
of the retort, to which it is detachably connected. A 
drain pipe from the collecting chamber passes out through 
the water-jacket and is jacketed by the water-supmy 
pipe. A second water-supply pijK^ is connected below 
with the water-jacket and above with the upper part of the 
retort.— A. S. 

Exiraciin^ apparcUus. J. H. Castona, Gulfport, Miss. 

U.S. Pat. 1,092,019, March 31, 1914. 

A CAR travels u^n rails laid in a horizontal casing, the 
ojxjn end of which can be closed by a door. A perforated 
pipe, mounted on uprights, extends along the car and 
carries a perforated cage, open at the top, which can bo 
tilted to discharge spent material. On the bottom 
of the casing, between the rails, is a heating coil. A heating 
or extracting; fluid is supplied to the perforated pipe 
through a pipe passing through the door of the casing, 
and in the upper part of the cosing, above the open top 
of the cage, are a solvent -supply coil and a perforated 
solvent-discharge coil. — ^A. S. 


Metallic vesaela Jot alcoholic fermentation and for the 

transport and storage of liquids ; Manufacture of . 

H. Held. Fr. Pat. 4«4,337, Oct. 31, 1913. 

The vessel, containing sand or similar material, is rotated, 
rolled or oscillated about its longitudinal axis, then 
wMhed with weak acids or other cleansing agents such as 
*®llh of lime, and the interior surface coated successively 
with tin or zinc, with copper, and with silver or gold. 

H. L. 


Crystallisation ; Apparatus for continuous . F. A. 

Biihler. Fr. Pat. 404,648, Aug. 13, 1913. Under 
Int. Conv„ Aug. 10, 1912, and Feb. 8, 1913. 

See Ger, Pat. 208,409 of 1912 ; this J., 1914, 188. The 
agitator blades may bo prolonged to meet the central 
shaft, BO that as they rotate, the material slides over their 
entire len^h. The ends of the blades may be provided 
with tooth-like projections. — T. F. B. 

Filter-presses ; Chamber-plate for . J. Trommer. 

Ger. Pat. 271,627, Sept. 26, 1913. 

A s^ET of wire gauze stretched in an iron frame is 
provided on both sides with a layer of filtering material 
(“ ^(einwMMse ”), recessed so as to form filter-chambers 
when a number of the plates are assembled in a press. 

—A. S. 


Caialytic readions ; Process for carrying out . E. W. 

Andersen, Olostrup, Denmark. Eng. Pat. 7839, 
April 3, 1913. Under Int. Conv., May 14, 1912. 

See Fr. Pat. 467,669 of 1913 ; this J., 1913, 099.— T. F. B. 

Drying chambers. J. J. F. Bal^, Talenoe, France. Eng. 
Pat. 8609, April 10, 1913. 

See Fr. Pat. 456,223 of 1913 ; this J., 1913, 869.— T. F. B. 


Drying air ; Process 
J^ubinA Aubou6, 
Aprfl 7, 1914. 


and apparatus for . F. A. 

France. U.S. Pat. 1,092,434, 


See Ft. Pat. 411,270 of 1910 ; this J., 1910, 969.— T. F. B. 


Evaporator. F. Schulz, Weetzen, Germany. UB. Pat. 
1,091,897, March 31, 1914. 

See Ger. Pat. 264,486 of 1911 ; this J., 1913, 184.— T. F. B. 
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WAXES. 

Coke-ovens; The heating of by foreign gas. R, 

Biermann. Stahl u. Eisen, 1914, 84, 620—624. 

In view of the high thermal value of coke-oven gas, it is 
more economical to use poorer gases (e.gr., blast-furnace 
gas and producer gas from coke breeze) for heating the 
ovens. Comparative data obtained when using blast- 
fivnaee gas and coke-oven gas with similar ovens are 
given. The chief difference in working is that the blast- 
furnace gas as well as the air is preheated in regenerators. 
The gas is freed from dust down to 0*03 grm. per cub. ra. 
Blast-furnace gas has the advantages of being free from 
tar and naphthalene, and of not sooting the burners. 

— T. St. 

Asphaltums : Differentiation of natural and oil 

E. C. Pailler. J. Ind. Eng. Chera., 1914, 6 , 286—289. 

Foe distinmishing natural asphaltums fTrinidad and 
Bermudez) from those prepared from asphaltic petroleum, 
the author makes use of the fact, observed by Marcusson 
fthis J., 1911, 480), that the first portions of distillate 
from the former contain organic acids or acid salts and 
saponifiable oils. 30 grms. of the osphaltum are distilled 
in a small retort at the rate of about 1 drop in 2 seconds, 
and two 6 c.c. fractions arc collected in tared weighing 
bottles. Each fraction is dissolved in 10 c.c. of ether, 
washed with water, treated with 76 c.c. of alcohol and the 
acid value (calculated to mgrms. KOH per 1 grm. of 
distillate) determined by titration with N /lO sodium 
hydroxide, using 6 c.c. of a 1 per cent, alcoholic solution 
of “ alkaline blue ” as indicator. To determine the 
content of saponifiable matter, a solution of 6 grms. of the 
ash-free asphaltuin in 30 c.c. of benzene is boiled with 
60 c.c. of N /I alcoholic potash under a reflux condenser, 
cooled, treated with 250 c.c. of 95 per cent, alcohol, and 
titrated with N /I sulphuric acid, using “alkaline blue” 
as indicator; the titration is continued until the colour 
change is not affected by heating the solution on the 
water- bath. A blank test must bo made. Some results 
obtained are shown in the following table ; — 


Kind of asphaltum. 


Trinidad 

Bermudez 

Calllornia 

Maltha dux 

Bermudez maltha 

Mexican 

Bermudez H- California 
« ( 1 : 1 ) 

Bermudez + Mexican 
(l:l> 

Trinidad + California 
(l: 1) 

Trinidad + Mexican 
» (1:1' 

Bermudez -I- California 
+ maltha 

Bermudez -i- Mexican 
+ maltha 


1 Acid values. 

Saponlf. 

value. 

l8t Dist. 

2ud Dist. 

T 

16-7— 10-2 

7-9— 8-4 

400 

9-6— 9-8 

8*2— 3-6 

280 

011—019 

004—007 

120 

0-12— 016 

0-19— 0-26 

80 

9-8 

2*3 


0*22— 0-24 

0*06— 009 

10-6 

4-9 

1-2 

20-5 

5*4 

20 

19-7 

- 

- 

26-0 

- 

- 

24-9 

6-6 

1*7 

— 

616 

1-22 

— 


— A.S. 


Furnaces ; Begenerative gas . F. K. Siemens, London. 

Eng. Pat. 17,966, Aug. 6, 1913. Addition to Eng. Pat. 
10,824, Hay 7, 1912. 

See Fr. Pat. 461,938 of 1913 ; this J., 1914, 842.^T. F. B* 


AspMum; Determination cf the meUing point of 

L. Sohamn. Z. angew. Chem, 191^ 21, 215—216. 
The apparatus used is shown in the figure. The asphaltum 
or {Htoh is introduced while nufiten into a capillary portion 
at the lower open end of a tab^ A, and allowed to solidify. 
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A layer of merotiry about 6 mm. thiok is introduced above 
the solid pitch. The tube. A, is then supported above 
the metal plates. P, which are separated by about 1 mm. 



at the lower end and are in circuit with a bell, K, a battery, 
and an electro-magnet, M. The bulb of a maximum 
thermometer la supported near the capillary tube, which 
together with the plates, P, is enclosed in a test-tube 
supported in a flask, B. The flask is about one-third full 
of water and is heated gradually. When the pitch melts, 
the inercury runs through the capillary tube and completes 
the (urouit between the plates, P, whereupon the bell, K, 
rings, and the electromagnet is energised so as to shut off 
the gas supply to the burner, D, and admit cold water 
from a vessel E, to the flask, B. The apparatus is thus 
cooled and the maximum thermometer indicates the 

toitopXotolJu-r 

sUtndurda. Decision of House of Lords Committee, 
Times, May 1, 1914. [T.R.] 

The Select Committee of the House of Lords has considered 

^'«ke Company 

abolish the test of the illuminating power of gas supplied 
and to insist only upon compUance with a standard of 
caiorifac value, and has decided to abolish the illuminating 
^8t lor jienaltios, but to maintain that tost for the purpose 
of information. They have also decided that the calorific 
supplied by the company shall be one of 
MU iSritish thermal units gross, with an aUowanoo of 7* 
wn lapses or errors in production. Penalties 

below the minimum 
tandard of 495-6 British thermal units. Seventeen other 
gw companies who are promoting Bills in the present 
cession have aOTeed to be bound by the decision of Parlia- 
mejit m regard to the Gas Light and Coke Company’s 

Oil resources of the Empire. Perkin. See XII. 

Patents. 

W(uhi^ coal and other minerals; Apparaius for . 

r. H^ts, Montegnee, and A. IVance, Liege, Belgium. 

Eng. Pat. 17,011. July 24, 1913. ^ 

coal or other material is delivered by a stream of 
^ter through the pipe, 6, into a hopper, o, and is met, 
at the restnetetf passage formed by the partition, c, by 
an upward flowing stream which enters at e. The heavier 
particles are dischar^ with port of the water at g. 
is “ adjustable, the areas of the passages 

f K-f 4 ? being varied simultaneously, in order 

Mt the vdocity of the downward stream may lU xednoed 
w a mimmnm consistent with the maintenance of a 


the upward stream to carry away 
^ adjustment is effected by 
means of a hinged flap, y, at the bottom of the partition, c. 



An inclined shutter, i, with hinged flap, s, in the delivery 
Bide of the hopper removes any suspended particles which 
accumulate there. In a modification, several ascending 
streams enter through passages in the bottom of the hopper, 
a solid inclined flap is arranged at the inlet side of the 
^rtition and small flaps are arranged, behind the solid 
flap and separated from it, above each of the vertical 
plages. (See also Eng. Pats. 22,666 of 1912 and 6619 
of 1913.)— A. T. L. 

Briqudting coal with waste sulphite-cellulose lyes and an 
inorganic substance. B. Griitz. Gor. Pat. 271.479. 
Deo. 17, 1912. 

The inorganic substance used is aluminium hydroxide, 
preferably in the gelatinous condition. — ^A. 8. 


Coke-oven ; Regenerative. — 
the foundation. C. Still. 
1913. 


— with accessible conduits in 
Ger. Pat. 271,616, June 24, 


The arches supporting the ovens are closed against 
the acoOBsible conduits below by a horizontal course of 
bricks. Air is circulated through the passages between 
the latter and the arches and then passes to the regenerators. 
Excessive rise of temperature in the conduits below the 
horizontal course of bricks is thus prevented and these 
remain accessible while coking is proceeding. — A. S. 

Coal-gas; Apparatus for the manufacture of . R. C. 

Congdon, Atlanta, Ga. U.S. Pat. 1,090,813, March 17, 
iai4. 

Each group of retorts is connected with a common stand* 
pipe sealed in liquid above and below and through which 
the gas is withdrawn. Liquid is caused to flow down 
through the stand-pipe without entering the retorts. 

— W. H. C. 

Generating gas; Apparatus for . D. D. Bamum, 

Worcester, Mass., and H. A. Carpenter, Sewickley, Pa., 
Assignors to Riter-Conley Manufacturing Co.. Pittsburgh. 
Pa. U.S. Pat. 1,091,111, March 24, lSl4. ^ 

Benches of gas retorts consisting of two vertical rows 
of retorts, the long axes of those in each row being in the 
same vertical plane, are connected, the one row of one 
bench and the a^acent row of the next bench, to a vertical 
stand pipe, which is placed between them. The stand- 
pipes are connected to the ** foul main.”*~J. h, F. 
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Gas producert. W. R. Degenhardt. Fr. Pat. 4644S65, 
Oct. 30, 1913. 

In a down-draught suction gas producer for continuous 
working, the fuel-chamlxir, A, above the producer- 
chamber, B, is surroundtHl by an annular chamber, H, 



for the distribution of air and steam through a ring of I 
holes, HC The grate consists of separate perforated } 
bars, D^, which tit agaiiisl. one another, without inter- I 
veiling spaces, and are suj>])orted by a ring, D, and a I 
hollow bar, 1)*, W'hich jiosses dianietneally across the ! 
producer. The outer ends of the grate bars can be raised 
and lowered by a tool instirted through holes, L*^. Air 
is drawn through the hollow bar, 1)^, into a vaporising 
chamber, F, heatc'd by the gas as it leaves the space 
beneath the grate. Water is admitted continuously to 
the vaporiser at Ft, and the mixed steam and air pass 
through the pipe, to the distributing chamlier, H. This 
chamber may be rephmed by an annular pipe outside 
the producer casing, connected with a similar perforated 
pi})o within the casing, or by an annular chamber within 
the producer casing surrounding the upjier part of the 
producer chamber. A further supply of air is admitted 
through jiipes, K, exUimling vertically downwards through 
the fuel-chamber. Poking holes, B^, arc provided at the 
top of the producer chamber. — A. T. L. 

Gas Jor lighting and heating ; Production of by the action 

of steam above 800° C. on a mirturc of fuel and lime. 

L. Vignon. Fr. Pat. 465,129, Jan. 29, *1913. 

The process described in the Third Addition, dated 
Feb. 6, 1911 to ¥r. Pat. 416,699, Aug. 12, 1909 (thi? J., 
1912, 481), is effected at a higher temperature, viz , above 
800'^ C., and if desired up to 1100“ C. or 1200° 0. The 
reaction is : 2Ca0+3C+4H,0-2Ca0-f 2CO,+2H,-i-CH4. 
I'he higher temperature increases the velocity ol the 
reaction, and prevents the formation of calcium carbonate. 
Part of the carbon dioxide is reduced to carbon monoxide, 
and small quantities of hydrocarbons other than methane, 
such as ethylene, are formed. The carbon dioxide may be 
removed from the gas by washing, and the carbon monoxide 
may be converted into methane as described in Fr. Pat. 
416,699 (this J., 1910, 1366).— A. T. L. 

Oil-gas ; Process for obtaining o/ uniform guality 

during the whole of the gas-making period in promteers. 

J. Pintsoh A..G. Ger. Pat. 271,270, May 11, 1913. 

The oil-supply pipe is fitted with a throttle-valve which 
is gradually and oontinuously closed during the gaa- 


making period, so that as the temperature falls, the supply 
of oil IB diminished. In this way 80 per cent, or more 
of the oaloriiio value of the oil is recovered in the gas 
instead of 60 per cent, as usual. — ^A. S. 

Ammonia and combustible gases ; Conversion of animal 

substances [waste leather \ into . A. T. Smith, 

Loudon. Eng. Pat. 5348, Mar. 3, 1913. 

Waste leather is mixed with coal, slack, or coke, and 
j limestone or lime, in any of the usual typen of gas pro- 
i ducers, ojwrated with a mixture of air and steam. About 
I 70 j>er cent, of the nitrogen coijtained in the leather 
is evolved as ammonia, which is absorbed in the usual 
way, the unabsorbed, combustible gases being utilised 
in any desired manner. — 0. R. 

Ammonia from gases ; Removal of . J. Marr, Sheffield. 

Eng. Pat. 6291, Mar. 13, 1913. 

Ga.se.s from the dry distillation of coal or the like, are 
cooled to condense tar and gas liquor, and the latter 
is treated with steam and an alkali. The steam and 
ammonia evolved are mixed with the residual gases from 
j the first condensation, passed through a water separator, 
to remove the watiT fog together with any tar which may 
stil* be presf'iit, and finally to a saturator. — 0, K. 

('ondensers used in gas tvorks. G. F. H. Beard, J. W. 
Scott and H. and J. Dempster, Ltd., Manchester. 
Eng. Pat. 26,970, Nov. 24, 1913. 

Inside a vertical casing having an inlet and outlet for 
the gas, are vertical water tubes fixed at the lower end 
to a stationary, and at the upper end to a movable tubc- 
]tlate, to permit of expansion. The upper tube-plate has 
a flange cxttmding downwards from its periphery and 
sealed in a water trough. The water passes up through 
the tubes and flows over the upper tube-plate into the 
water-seal which is provided with an overflow. The 
flange may extend downwards nearly to the bottom of 
the condenser, thus providing a large additional cooling 
surface. — A. T. L. 

Scjtarating dust, etc., and sulphur compounds from producer- 

gas, vxzter-gus, and the like ; Purifier for . Berlin- 

Anhaltische Moschinenbau A.-G. Ger. Pat. 271,122, 
Dec. 12, 1912. 

Within and spaced away from the wall of the purifier is a 
retort packed with turnings of iron or other metal capable 
of combining with sulphur compounds. Except at the 
two ends the wall of the retort is porous. . The gas enters 
the purifier, and passes through the porous wall of the 
retort, which retains dust, etc. A blast of air may bo 
passed into the purifier to bring it to, and maintain it at, 
the requisite temperature for the retention of the sulphur 
compounds by the iron turnings. — A. S. 

BUistfurnacc gases ; Purification of . W. Schwarz. 

Ger Pat. 271,303, April 24, 1912. 
Lime-water or other suitable solution is added to the 
water used in the known forms of purifiers (centrifugal 
washers, disintegrator devices, etc.), so that in addition 
to dust and the like, carbon dioxide is also removed from 
the gas. — A. S. 

Mineral oil into volatile spirit ; Apparatus for converting 

. The New Oil Refining Pt^ess, Ltd. and J. L, 

Rossini, London. Eng. Pat. 13,726, June 13, 1913. 

In canying out the process described in Eng. Pats. 
13,675 of 1908, 28,460 of 1911 and 20,074 of 1912 (this 
J., 1909, 133 and 1913, 937), the deoension pipe by which 
the vapours leave the horizontal or inclined retorts in 
which the oil is cracked,” passes down into a safety- 
box from which the vapours pass to the condensing 
apparatus. When it is necessary to clean out the retort, 
the end of the deoension pipe is sealed by running water 
into the safety-box, so preventing any flame from entering 
the oondensen. Bteam oonnections are provided at 


V(A, XXXIIL. No. 9.1 Cl. IIb.— DE 8TRUCTIVB BtSTH-LATION i HEATING; LIGHTING. 


478 


the rear end of the retorts for blowing out the TUpoars 
after the doors have been slackened but before they are 
removed. — W. H. C. 


8iiU [for petroleum], C. L. Turner, Now York, Assignor 
to S. H. Hart, Houston, Tex. U.S. Pat. 1,001,781, 
March 31, 1914. 

The crude oil flows from a supply tank successively through 
a basin, a heater, a series of evaporators, and back to the 
supply tank. The evaporators each consist of a supply 
trough and a delivery trough, with an intervening spreading 
floor on which the oil is distributed in a thin layer ; and 
are heated by radiators through which steam passes in a 
direction opposite to that of the oil. The steam supply 
to the radiators, one beneath and adjacent to the floor of 
each evaporator, can be independently regulated. The 
vapours from the evaporators pass to condensing coils, 
disposed within the basin, and serve to preheat the crude 
oil ; means arc provided for accelerating the passage of 
the vapours from the evaporators to the coils. — ^A. S. 

Mineral oih, ozokerite, eic. ,* Removal of arid from 

after treatment vnth sulphuric arid. A. Burkhardt. 
Fr. Pat. 464,566, Oct. 7, 191.1. 

The crude oil, etc., after treatment with sulphuric acid, 
is heated and a current of air is passed through it until 
all sulphur dioxide is expelled. The tem|)erature should 
not be high enough to cause any carbonisation. The 
oil is then allowed to stand, drawn off from the acid tar,” 
heated with a dehydrating agent such as calcium sulphate 
(calcined gypsum) to break down anv emulsion of oil, 
water and tar, and then neutralised witk alkali and refined 
in the ustial way, — A. T. L. 

Alcohols for industrial use ; Carburetiing during 

manufacture. G. Boiilais and P. E. Lof6vre. Fr. Pat. 
465,243, Jan. 31, 1913. 

Alcohol for use in internaboombustion engines is 
enriched with acetylene, ethylene, or ether, in order to 
increase its calorific power. The alcohol va^iours from 
the still are passed through layers of calcium carbide, 
whereby the alcohol is dehydrated and acetylene is 
generated and passes with the alcohol through the 
roctif 3 ring column and condenses with it in the receiver. 
The alcohol may in addition be saturated with oxygen 
and nitrous oxide, or prefijrably, with ethylene. The 
ethers which separate during distillation of the alcohol 
are freed from acids and mixed with the alcohol. Crude 
other containing alcohol and water is also added in order 
to bring the alcohol to a standard calorific power. — A. T. L. 

Coke ; Utilisation of the waste heat of caked . C. 

Semraler, Wiesbaden, Germany. Eng. Pat. 23,274, 
Oct. 16, 1913. 

See Fr. Pat. 463,299 of 1913 ; this J., 1914, 411.— T. F. B. 

Gaseous mixture; Process and apparatus lor producing 

crmbustihle . A. Rosenborg. Fr. Pat. 464,357, 

Oct. 31, 1913. Under Int. Conv., Nov. 2, 1912. 

See Eng. Pat. 25,165 of 1912 ; this J., 1913, 1149.— T. F. B. 

Gas producer. T. de Fontaine. Fr. Pat. 464,549, Aug. 13, 

1913. Under Int. Conv., Aug. 13, 1912. 

See Eng. Pat. 18,413' of 1913 ; this J., 1914, 411.— T. F. B. 

DistiOing minerdl oils and the like ; Process of and apparatus 

for , K. Kubiersohky, Eisenach, Germany. Eng. 

Pat. 15,800, July 2, 1913. 

See Fr. Pat 460,156 of 1913 ; this J., 1914, 68.— T. F. B. 

Mineral oils; Method M treating . H. Mdamid, 

Fiwibnrg, Germany. U.S. Pat. 1,092,448, April 7, 

1914. 

Bee Eng. Pat 5484 of 1918 ; this J., 1918, 1000.— T. F. B. 


Mineral wax ; Process for refining and decolourising ^^ — . 
E. C. W. A. von Boyen, Barmstedt, Assignor to Waohs 
und Oeresinwerko zn Hamburg, J. Sohliokum und Go., 
Hamburg, Germany. U.S. Pat. 1,092,629, April 7, 
1914. 

See Ft. Pat 425,401 of 1911 ; this J., 1911, 882.— T. F. B. 

Acid sludge and liquors produced as by-products during 
the washing of mineral oils ; Process for working up (As 

. W. Pau and P. Eberhardt, Grabow, Assignors 

to Biitgersworke A.-G., Berlin. U.S. Pat. 1,092,886, 
April 7, 1914. 

See Gor. Pat 261,777 of 191 1 ; this J., 1913, 904.— T. F. B. 

Separating different kinds of mineralst such as coal, ores, 
eic. Eng. Pat. 26,418. See I. 

Manufacturing a binding or covering medium from waste 
sulphite, lyes. Eng. Pat. 7324. See V. 


UB.-DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Patent.s. 

Regenerative oven for carbonisation of peat, lignite, wood, 
sawdust and all solid fuels which da not swell when 
distilled, and for the recovery of by-products, G. 
Guardabassi and P. Goulliard. Fr. Pat 464,591, 
Got 26, 1913. 

A VERTICAL retort is composed of elements, T, each con- 
sisting of two truncated conical portions suoh as /, c, 
having inclined, elliptical bases at both the larger and 



smalier ends. The longer axis of eadhi large ellipse is in a 
different vertioal plane, these planes all oonUining the 




474 


Cl. III.— tar and tar PRODUCTS. 


[Hfty 16» 1914. 


Tortioal axis of the retort and making canal angles with 
one another and a total ftn^a of irom the lowest 
element to the up]^nnost. The two lowest elements ere 
protected by firebriok, the others being of oast iron. The 
elements fit together at the small ends, and an extension- 
pieoe» d, is provided at the bottom of each to protect the 
gas outlets, 1, 2, 3. 4, 5. The jHnat, etc., passes downwards 
through the retort as the coke is gradually withdrawn 
from the chamber, 2, at the bottom, and the gases from 
each element pass to separate condensers. The retort 
is heated by gases from the furnace chamber, J, where 
fuel is fed continuously on to the grate from an inclined 
chamber, Y. The hot gases circulate around the retort 
and then {>aBS downwards between the walls, 7, 8, to the 
chimney. The air supply for the furnace chamber is 
drawn in at the bottom of the annular flue which surrounds 
the wall, 8, posses up and down the length of the retort 
and then through dampers, K, to the chamber, Z, beneath 
the ^ate. This chamoer contains water normally at the 
leveb A, and serves to generate steam for mixing with 
the air supply. In starting the retort, the water level is 
lowered to y, in order to admit air from openiMs 
normally sealed. This water also seals the opening, U, 
from wmeh the coke is withdrawn, and servos to quench 
the coke, the steam and ammonia formed thereby passing 
to a condenser through the outlet, 6. — A. T. L. 

Gas mantles ; Manufacture of incandescent . J. I. 

Robin, London. Eng. Pat. 28,285, D<<c. 8, 1913. 

The fabric for making the mantles, whether upright or 
inverted, is knitted or woven from two or more threads, 
one or more of which is previously impregnated, whilst 
the remaining threads are not impregnated and are burnt 
entirely away during incineration. Unevenness of the 
fabric of the mantle after incineration is thus prevented. 
The different threads may be given distinctive colours. 

-A. T. L. 

Incandescence bodies [of boron] for electric lamps, furnaces, 
etc, E. Podszus. r>. Pat. 464,562, Aug. 21, 1913. 
Under Int. Conv., Aug. 21, 1912. 

Inoandescsnos bodies or filaments of pure or almost 
pure boron are claimed. They may be formed from 
very finely divided boron nitride mixed with a suitable 
binder, wmeh is removed by heating, the filaments being 
converted into pure boron by heating above 2000® C. 
in a current of ammonia. A small quantity of finely 
divided carbon may be added to act as a catalytic 
agent and facilitate decomposition of the nitride. 
Amorphous boron, which if pure and highly compressed, 
has a sufficiently low resistance, may also be used for 
preparing the filaments. It is obtained by the action 
of metaUic vapours (mercury, copper, silver, sodium, 
calcium, etc.) on volatile compounds of boron, such as 
the chloride, sulphide or phosphide. For example, the 
vapours of pure Iraron chloride may be passed through a 
turn in which a long steady arc is maintained between 
electrodes of tungsten and mercury. Boron and mercury 
chloride are deposited on the cool parts of the tube, and 
the chloride is removed by heating.— A. T. L. 

Distillation retorts; Feeding and distribution of charges 

in vertical . Distillation of bituminous matters. 

J. G. Aarts, Dongen, Holland. Eng. Pats. 17,611 
and 17,661, July 31 and Aug. 1, 1913. Under Int. 
Ckrnv., Aug. 1, 1912. 

Sii Fr. Pat. 463,739 of 1913 ; this J., 1914, 412.— T. F. B. 

Carbonaceous substances ; Process for treating [destructive 

distillation of] . 0. J. Parker. Fr. Pat. 465,262, 

Nov. 24, 1913. Under Int. CJonv., Deo. 11, 1912. 

SiB Eng. P»t. 28,682 of 1912 ; this J., 1913, 647.— T. F. B. 

Charcoal powder; Process for making active . L. 

Pilaski, Warsaw, Poland. Eng. Pat. 19,228, Aug. 25, 
1918. 

8ii Qer. Pat 267,443 of 1912 ; this J., 1914, 216.— T. F. B. 


Charcoal; Manufacture of . 0. Wright, Pennant 

Hills, N.S.W. U.S. Pat. 1,092,418, Aprfi 7, 1914. 

See Fr. Pat. 447,307 of 1912 ; this J., 1913, 226.— T. F. B. 

Graphite conductor [flament]. W. C. Arsem, Schenectady, 
Assignor to General Electric Co., New York. U.iS. 
Pat. 1,091,616, March 31, 1914. 

See Eng. Pat. 13,021 of 1911 ; this J., 1912, 21.— T. F. B. 

Distilling crude pyroligneous acid. U.S. Pat. 1,089,417. 
See VII. 


ra.-TAR AND TAR PRODUCTS. 

“ Free carbon ” ; its nature and determination in tar 
products. J. M. Weiss. J. Ind. Eng. Chem., 1914, 
6, 279—286. 

Results of experiments are described showing that 
benzene, toluene, chloroform, carbon bisulphide, and 
glacial acetic acid in contact with tar form insoluble 
compounds, the amount increasing with the period of 
chntact.: the residues obtained with chloroform and 
carbon bisulphide contained chlorine and sulphur 
respectively. No such insoluble compounds appeared to be 
formed with pyridine and aniline respectively, but these 
liquids are considered unsuitable as solvents for the 
determination of “ free carbon,” for which purpose digestion 
with toluene on a steam bath for not more than 30 mins, 
and extraction of the insoluble residue with benzene under 
standardised conditions is recommended. For asphaltums 
extraction with cold carbon bisulphide, using a Gooch 
crucible, is more rapid and gives results equally accurate. 


Determination of the melting point of asphaUum. Schanin. 
See 11a. 

Patents. 

Coumarone-resin from heavy benzol of b. pi. 160® — 180® G. ; 

Production of a high-gr^e, pale . M, Wendriner. 

Qer. Pat. 270,993, Aug. 20, 1912. 

The heavy benzol, after separation of tar acids and bases, 
is mixed with 3—6 per cent, by vol. of sulphuric acid of 
60® B. (sp. gr. 1*71) and then treated, with continuous 
stirring, with, at the most, 0*25 per cent., by vol. of con- 
centrate sulphuric acid, in a thin stream, until the 
temperature rises to 110® — 120®C. ; the acid (free from 
resin) is then separated, and the residual oil neutralised 
and distilled, whereby there are obtained a pale coumarone- 
lesin and colourless solvent naphtha which has a pleasant 
odour and does not darken on exposure to light. It is 
not essential first to separate the tar acids and bases, 
but if this be not done, about 0*5 per cent, of concentrated 
sulphuric acid must be used, and the ooumai’cne-resin 
obtained is not so pure. — A. S. 

Diamino-di‘P‘Xylylmethane from technical xyUdine ; Process 

for preparing . Farbwerke vorm. Meister, Lucius, 

und Bruning. Ger. Pat. 270,663, Feb. 9, 1913. 

The mixture of diaminodixylylmothanes, obtained by 
treating ‘'technical” xylidine with formaldehyde, is 
converted into the hydroobloride, which is dissolved in 
water and decomposed by means of a soluble sulphate. 
The sulphate of diaminodi-p-xylylmethane, which is 
practical^ insoluble in water, is thus separate from the 
sulphates of the other bases. — ^T. F. B. > 

Condensation woducts of the anihraquinone series containing 

nitrogen; Process for pre^ring . Farbwerke vorm. 

Meister, Lucius, and Briining. Ger. Pat. 270,789, 
Deo. 14, 1912. 

a-ANTHBAQViHONYLABYLOLTOiNBS (see G«r. Pat. 270,790, 
following) are treated with acetic anhydride. Yellow 
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subfltanoes are obtained, which dissolve in alcohol and 
chloroform and exhibit a strong yellowish-green fluores- 
cence. Their constitution has not been determined. 

—T. F. B. 


Condenaation products of the arUhraquinone series containing 

nitrogen: Process for premring . Farbwerke vorm. 

Meister, Lucius, und Bruning. Ger. Pat. 270,790, 
Oct. 30, 1912. 

a-HALOOENAirrHBAQUiNONES or their derivatives or 
substitution products are heated with salts of aromatic 
glycines in presence of copper or its salts and of an indifferent 
solvent or diluent, at a temperature above 100° C. The 
products are anthraquinonyl derivatives of arylglyoines 
of the general formula, Aryl.N(R)CH,.COOH, where R 
represents the anthraquinonyl nucleus. — T. F. B. 

Tars from coal, petroleum or shalea ; Conversion of 

into pitch by means of air under Pressure. Soc. Anon, 
des Combustibles Industries. First Addition, dated 
Jan. 4, 1913, to Fr. Pat. 443,207, July 8, 1911. 

See Eng. Pat. 28,973 of 1912 ; this J., 1914, 246.— T. F. B. 

Pitch ; Method of making a hard commercial . Barrett 

Manufacturing Co. IV. Pat. 464,676, Nov. 8, 1913. 
Under Int. Conv., April 10, 1913. 

See U.S. Pat. 1,088.636 of 1914 ; this J.. 1914, 413.— T. F. B. 

Arylamines of 2.Z'hydrQxynap}Uhoic acid ; Process for 

preparing . Chem. Fabr. Grieshcim-Eloktron. Fr. 

Pat. 464,478, Nov. 6, 1913. Under Int. Conv., July 18, 
1913. 

See Eng. Pat. 23,732 of 1913 ; this J., 1914, 70.— T. F. B. 

Polynitrocarhazoles ; Process for preparing . L. 

dassella und Co. G. m. b. H. 1^. Pat. 464,538, 
Jan. 15, 1913. 

See Ger, Pat. 268,173 of 1912 ; this J„ 1914, 193.— T. F. B. 


IV.<~00L0URING MATTERS AND DYES. 

Indigo ; The process of oxidation of [by permanganate], 

H. E. Wagner. J. prakt Chem., 1914, 89 , 377—414. 
In the oxidation of indigo by permanganate, as is known, 
less of the oxidising agent is used than is required by 
theory for the conversion of indigotin into isatin, necessi- 
tating a correction of 12*6 per cent. This correction 
remained constant for concentrations above 1 ; 4000 
in the case of commercial synthetic indigo, or 1 : 6000 
in the case of the natural product, l^e permanganate 
consumption was not affected by atmospheric oxygen, 
nor by addition of small quantities of manganese sulphate. 
When indigo solution was added, drop by drop, to acid 
poimanganate, nearly theoretical results were obtained, 
whilst quicker addition caused an acceleration towards 
the old result. The excess of indigo used over the 
theoretical quantity could be raised to 12 — 13 per cent, 
by having present from the be^ning an admtion of 
isatin or isatinsulphonic acid. The autW's experiments 
point to the formation of a labile primary oxide by 
the isatin or isatinsulphonic acid being the cause of 
the phenomenon, this oxide entering into the reaction 
and causing the acederation which accounts for less 
than the theoretical amount of permanganate being 
required. — J. B. 

Madder extract “ Meissonier ; Manufacture of . 

N. BelL Bull Soc. Ind. Mulhouse, 1914, 84^ 43. 

This extract was manufactured by the firm of Meissonier 
aocQiding to the process d P. Sontttsenbeiger during the 


period 1867 to 1893. Garancine was extracted with hot 
benzene in a special form of reflux still and the solid, 
more or less ciystalline product which separated on 
cooling was purified by dissolving in concentrated sul- 
phuric acid, precipitating with water and washing free 
from acid.— J. B. 


Examination of saffron. Krzizan. See XX, 
Detecting magnesium sulphate in saffron, Nestler. See XX, 
Patent. 

Condensation products of the naphthazarin series and process 
for making them. Soc. pour Tlndustrie Ohimique k 
Bale. Fr. Pat. 464,464, Jan. 13, 1913. 

Naphthazarin or its homologues, analogues, or sub- 
stitution products, or the substances obtaii^ by heating 
those compounds with solvents or diluents, with or without 
addition of alkalis, alkali or alkaline earth sulphides or 
salts, or polyhydric alcohols (glycerol, etc.), are heated 
either with primary, secondary, or tertiary amines, or 
with thiophenola, or with compounds containing one of 
the groupings, CHj.CO or CH : C(OH), such as indoxyl, 
oxythionaphthene, phenols, naphthols, anthranol, anthiol, 
etc., in presence of a solvent or diluent. Naphthazarins 
may be replaced by the corresponding arylido derivatives 
obtained by treating the naphthazarin with aromatic 
amines or their sulphonic or carboxylic acids. Similar 
compounds are obtained by heating tnese arylido deriva- 
tives of naphthazarin with a solvent or imuent, with 
or without an alkali, an alkali or alkaline-earth sulphide 
or other salt, or a poly-alcohol. All of these condensation 
products are readily converted into halogen derivatives. 
Borne of the products obtained in this manner are dyestuffs, 
whilst others are suitable for use in preparing dyestufh. 

— T. F. B. 


Furfuran derivatives, especially furfural; Use of -for 

producing black colouring matters. A. and E. Lederer. 
Fr. Pat. 464,622, Nov. 6, 1913. Under Int. Conv., 
March 11, 1913. 

Derivatives of furfuran, especially furfural, are con- 
verted into substances which dye black shades on 
unmordanted fibres, by heating them with sulphur in 
prince of an alkali, an alkahne earth, or a metallic 
oxide such as lead oxide. For example, one part of 
caustic soda is dissolved in one part of water, one part of 
furfural is slowly stirred into the solution, one part of 
powdered sulphur is added, and the mixture is heated in an 
autoclave for two to four hours under a pressure of 3 to 6 
atmospheres. — T. F. B. 

Dyestuffs ^ the anthraguinone series ; Process for preparing 

. Farbenfabr. vorm. F. Bayer und Co. IV. Pat. 

466,069, Nov. 19, 1913. Under Int. Conv., Deo. 5. 
1912. 

Acid dyestuffs for wool are obtained either by condensing 
anthraquinone-meroaptans with halogenated anthra- 
quinonoiulphonio acios, or by condensing anthraquinone- 
morcaptansulphonic acids with haJogen-anthraquinonet. 
The ayeings produced by these sultetances vary from 
yellow, red, brown, and violet to blue, and are distiwished 
by their fastness to chroming, fulling, and light.— T. F. B. 

Disaw dyestuffs for cotton ; Process for preparing 
Farbwerbe vorm. Meister, Lucius, und Brfining. Ger. 
Pat. 270,669, Nov. 24, 1912. Addition to Ger. Pat. 
257,193 (see third Addition to Fr. Pat. 376,888 ; this J., 
1913, 131). 

The monoazo dyestuff obtained by combining a diazo 
compound with p-aminobenzoyl-2.6.7-aminonaphthol- 
Bulpbonic add, is again diazotised and combinea with 
2.8.6-aminonaphtholsulphonio add or its derivatives 
containing an addyl group attached to the nitrogen. 
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Vat dyettuffs ; Procesd for preparing blue — F»rb 
werke vorm. Meister, Lucius, und Brilning. Qer, Pat 
270,885, Sept. 16, 1911. 

Quinonb or a halogen derivative of quinono is condensed 
with the moroaptans of p-ami nodialky Iphonylamines or 
their derivatives. When halogcn-quinones are used, 
addition of sodium acetate is advisable. The condensation 
can be effected in presence of water, but the use of alcohol 
or glacial acetic acid is preferable. The products are 
easily converted into vats, in which cotton is dyed blue. 

— ^T. F. B. 


Vat, pigment, and acAd dyeduffs ; Process for preparing j 

yellow . Farbwerke vorm. Meister, Lucius, und 

Bruning. Gor. Pat. 270,943, June 18, 1911. | 

The condensation products obtained from indigo and j 
benzoic anhydride or one of its derivatives according to 
Gor. Pat. 250,744 (see this J., 1912, 1026), are heated with 
condensing agents to high temperatures, with or without 
addition of a solvent or diluent. — ^T. F. B. 

Dyestuffs of the fuchsin series ; Process for 'fyreparing 
Farbwerke vorm. Meister, Lucius, und Bruning. Ger. 
Pat. 270,930, Jan. 10, 1912. 

Aromatic glycines are fused with primary aromatic 
baseii which do not contain an alkyl group in the p-position, 
or with their salts, in iiresencc of aromatic nitrohydro- 
carbons and iron or an iron salt.— T. F. B. 


Polmzo dyestuffs : Production of substantive . Fabr. 

de Prod. Chimiques ci-dev. sindoz. Fr. Pat. 464, .576, 
Oct. 16, 1913. Under Int. Conv., Feb. 12, 1913. 

Skb Eng. Pat. 23,119 of 1913 ; this .)., 1914, 416.-— T. F. B. 


Azo dyestuffs: Process for producing diazotisahle . 

Farbenfabr. vorm, F. Bayer und Co. Fr. Pat. 465,347, 
Nov. 26, 1913. Under Int. Conv.>.Dec. 27, 1912. 

See Gor. Pat, 268,792 of 1912 ; this J., 1914, 195.— T. F. B. 


New calour lakes. Eng. Pat, 15,667. See XIII. 


Making azo dyestuffs containing the arseno group. Gor. 
J," 271,271. See XX. 


V,— FIBRES; TEXTILES; CELLULOSE; 
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Silk • Wild from Mexico. Bull. Imp. Inst., 1914, 

12, 46-47. 

Wild silk is obtainable in large quantities in the States 
of Vera Cruz and Oaxaca, where the Indians use Jor 
rope-making. The sample examined consisted of a flat 
loosely-spun web-like nest 12 by 18 in. The web, amount 
ing to 24 per cent, of the whole sample, when separated 
as far as iiossiblo from extraneous matter, and d,eaummed 
by boiling soap solution yielded a grey to greyish-brown 
silk of good lustre and strength. It is unlikely that, the 
material could be used oomraoroially owing to the low yield 
of degummod silk (about 10 to 15 per cent.), and the 
difficulties ci cleaning and carding.— R. G. P. 


Fibres from various sources. BuU. Imp. Inst., 1914, 12, 
^ 32-42. 

Jute from India. Pour samples of jute grown experi- 
mentally at Dacca, Bengal, were examined with a view to 
determine the relation TOtween strength and chemical pro- 
perties. The strength as tested by hand was found to 
uusrease with increasing cellulose content and decreasing 
loss on hydrolysis. , 

Maiaehra oapitoto, Urena lobaia, and Stda fibres from 
India would aU be saleable as jute substitutes at prices 
dlote to those of “ first marks ” Calcutta jute. 

“ Roma ” JI5r« from NOTthem Nigeria, is derived from 
RiftisciM hswariifolius, and it is saw that an iwffeaaing 


quantity is now being shipped. One sample (o) was too 
harsh for use as a jute substitute and was valued at £12 
per ton with “common** jute at £11 — ^£12 per ton; 
the other (5) was valued at £16— £17 per ton as a jute 
substitute, with “ first native marks ’’ jute at £14 78. fid. 
per ton. 

“ Orowi ” fibre from British Guiana, possibly from a 
species of Ananas or Karratas, was suitable for rop making 
and was valued at £24 per ton (Oct. 1909). The results 
of the chemical examination of some of the fibres are given 
in the following table : — 



Malachra 

capitata. 

Kama. 

Crowa. 

1 

1 

1 

2 j 

a 

b 


Moisture 

iper cent. 
IM 
0-8 
100 
160 
09 

74-4 

per cent. 
10-8 
0-4 
97 
13-3 
04 

751 

per cent. 
8-5 
0-4 
7-4 
10-2 
0’4 

76-8 

per cent. 
10-6 
0-8 
9-5 
12-8 
M 

770 

per cent. 
9-9 
(>•6 
12-3 

16’ 1 

1-8 

841 

a-HydrolysIs, loss 
/J-Hydrolviils, loss 
Acid purlttcatlon, 
loss 

CVllulose 

Length of ulti- 
mate fibres 

! 

006— 
01 In. 
avcraR“ 
0-08 in. 


- 

0-20— 
0-44 in. 
average 
about 

0’3 iu. 


— R. G. P. 


Cellulose compounds; Analysis of . V. Hotteiiroth. 

Chem.-Zeit., 1914, 38, 616. 

In the determination of impurities {e.g., sulphuric acid 
in cellulose acetate), destruction of the organic matter 
by hydrolysis with strong hydrochloric acid is recom- 
mended. After standing, not, for several hours, the solu- 
tion may bo diluted without separation of hydroooUulose ; 
the sulphuric acid is determined in the usual manner. 

— W. R. S. 

Nitrocellulose : Viscosity of solutions of in alcoholic 

camphor solutions. li. Nishida. Caoutchouc ot Gutta- 
percha. 1914, 11, 8103—8115, 8200—8207. 

The measurements were made with an Engler viscosi- 
meter. Nitrocolluloees which were unstable or con- 
tained frt*e acid had always a very low viscosity. The 
viscosity was increased by organic bases, fatty oils, fatty 
acids, and especially by phenol, whilst' it was lowered by 
addition of various solvents (except camphor and camphor 
substitutes) to the alcohol, by aromatic acids, and by 
rise of temiierature. After a certain time, long stending 
had no appreciable effect : the solutions did not 
“ripen” as did those of viscose. Cold washing 
of nitrocellulose, to remove free acid, raised the solu- 
bility and lowered the viscosity. Prolonged nitration 
usu^y gave nitrocelluloses of low viscosity, as did nitra- 
tion at high tempratures, when the yield was poorer. 
The percentage of water in the nitrating acid was not- 
of great importance, but 18 per cent, pve the best results. 
The ratio nitric : sulphuric acid was imprtant ; the ratio 
0*26 ; 0’36 gave the most viscous nitrocellulose. The 
nitrogen content of the nitrooellulose did not affect the 
viscosity. Bleaching often lowered the viscosity and 
tended to formation of oxycellulose. Treatment by 
metaUio salts often affected the viscosity, which was usually 
lowered by any increase in stability. The viscosity of a 
nitrooellulose was hi^er, the lower the content of water. 
The viscosity of a muriure of two nitrooeUuloses of known 
viscosities could 1^ calculated from the additive law. 
These results show that viscosity measurements can be 
em|floyed for purposee of control. — H. E. P. 

AeelyIntfrooeSuk>SM and their utilisation for ceUuloid. 

H. Nishida. Kunststofie, 1914, 4^ 141—142. 

I Thbxi methods for the preparation of mixed aoetonitrio 
esters of oellulote were investigated. The nitration of 
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«oUttlose aoetftte by the action of nitric and sulphuric 
Acids is difficult practically owing to the dense structure of 
the acetic ester, and the products are nut homogeneous. 
'The acetylation of nitrocellulose in the form of tissue 
paper by an acetylating mixture containing sulphuric acid 
is practicable, but entails a loss of reagents, the gelatinous 
product absorbing acetic anhydride which can only be 
Tomoved by washing. Starting with a nitrated paper 
■containing 1242 per cent. N, the author obtained a mixed | 
tester, with a yield of 169 per cent., showing on analysis 
4*8 per cent. N and 29*7 per cent. CH,CO. The ester 
was only slightly inflammable. The best method for 
preparing these mixed esters wa.s by simultaneous estcrifl- 
•cation by the “ single bath ” process. A whole series of 
•e-sters of different compositions were obtained by varying 
iihe proportions of reacting acids. The m<»st satisfactory 
product for celluloid manufacture was obtained with a 
mixture of concentrated sulphuric acid, 98 parts by vol. ; 
nitric acid (1*5 sp. gr.), 62-5; acetic anhydride, 60. Six 
■grms. of cotton wool were stooped in 300 c.c. of this mixture 
!for 1 hour at 30® C. The pioduct, which was obtained 
with a yield of 167 per cent., contained 9-8 jier cent. N ; 
at was completely soluble in alcohol and camphor, was 
non-inflammable by heating and only ignit-ed by direct 
‘Contact with a flame. When converted alone, or in atl mix- 
ture with nitrocellulose, into a celluloid mass, it yielded 
products more stable and less inflammable than 
•ordinary celluloid. — J. F. B. 

JPine waste ; Cfiemical ntilisaiion of southern . M. C. 

Whitaker and J. S. Bates. J. Ind. Eng. Chem., 1914, 

6. 289—298. 

'The results are given of laboratory tests of a method of 
•utilising waste resinous wood (long-leaf southern pine, 
P. paluslris) by digesting first with dilute caustic soda 
under a low pressure to extract the rosin and turpentine 
And then with stronger alkali under a higher pressure 
»to convert the wood into paper pulp. The experiments 
were made with “ box-face slabs ” containing about 
^32 per cent, of rosin, 84 of volatile oils (turpentine and pine 
•oils) and 5*2 per cent, of moisture. For the first digestion 
•satisfactory results were obtained by working at 16—20 lb. 
pressure for 3J — i hours and using about 7*2 per cent, 
of caustic soda (reckoned os NajO on the weight of wood) 
at a concentration of 1*5 — 2 per cent. Na^O. Most of the 
•oil of turpentine was obtained in the first hour and without 
excessive consumption of steam : the condensed oU 
became heavier as distillation proceeded, so that it would 
bo possible to effect directly a preliminary fractionation 
into “ wood turpentine ” and “ pine oil.” After draining 
•off the dilute alkaline liquor, the residual “ chips ” were 
washed by boiling for a short time with water, and rosin 
•soap was “ salted ” out from both the alkaline liquor 
and the wash liquor by adding caustic soda so as to bring 
the concentration up to 6 — 8 jKir cent. From 75 to 85 
per cent, of the rosin contained in the wood was recovered 
in the form of rosin soap, which after purification by dis- 
solving in water and re- precipitation with caustic soda, 
eould be used directly for the preparation of size. The 
iliquor was decanted or siphoned from the rosin soap 
precipitate and used in the subsequent digestion for 
converting the resin-free wood into paper pulp. This 
aeoond digestion was effected at 100 lb. pressure for 2J — 

4 hours, using 16^ — ^35 per cent, of caustic soda (reckoned 
4W Na^O on the weight of wood) at a concentration of 
1*8— 4*2 per cent. Na,0 ; about 26 per cent, of pulp 
<(rockoned on the raw wood), of good strength and flexi- 
i)ility, composed of fibres 4 — 6 mm. long, was obtained. 


JlTtpa peUm leaves for paper -making. Bull. Imp. Inst., 
1914, 12 , 42-44. 

The midribs of the leaves of the nipa palm from Sarawak 
yielded 33 per cent., while the leaves alone only yielded 
20 per cent, of unbleached pulp oalculated on the material 
-dried at 100®— 110® C., eempared with 32-3 per cent, 
from Algerian esparto grass. The ultimate fibres of the 
fnidriba were equal in average length to those of esparto 
,graB8, those from the leaves were shorter. Both the 


midribs and leaves oould be readily converted into a 
brown pulp which yielded fairly g^ood paper. Though 
too bulky and giving too small a yield of pulp to allow of 
export to Europe, it might be possible to use them locally 
in Sarawak for paper-making or for the manufacture of 
“ half -stuff ” for export. — R, G. P. 


SeiUa rigidifolia leaves from Swaziland {for paper-making). 

. BuU. Imp. Inst., 1914, 12, 44—46. 

Scitla rigidifolia grows in large quantities in Swaziland 
and the loaves contain a fair amount of fibre, which is, 
however, weak and could not bo extracted profitably for 
textile use. The leaves yielded 364 per cent, of unbleached 
pulp calculated on material dried at 100® — 110® C., com- 
pared with 32-3 per cent, from Algerian esparto grass ; 
the ultimate fibres of S. rigidifolia were shorter than those 
of esparto grass. The leaves might bu used locally in 
H. Africa for the manufacture of pulp. — R. G. P. 


I Patents, 

Wool or other fibrous substances^ skins, hides or textile 

fabrics ; Method of treating to destroy anthrax 

I or other disease germs. W. Rhys-Davios, Bradford. 

I Eng. Pat. 5924, March 10, 1913. 

1 Liquid or gaseous formaldehyde is injected by means of 
! su{>erheated steam or hot compressed air through the 
I material, which is contained in a steam-jacketed chamber 
I having a {lerforated false bottom, and j^ed with carbon 
dioxide. (Reference is directed to Eng. Pat. 23,964 of 
! 1907; this J., 1908, 1173.)-J.F.B. 

Textile fibres ; Process of treating ivith soap-baths in the 

form of froth, particularly for the degumming of silk, 
C. Ris. Fr. Pat. 464,969, Nov. 15, 1913. Under Int, 
Conv., Nov. 22, 1912. 

In treating fibres in a bath of froth from a boiling soap 
solution the operation is carried out in a closed vessel 
under reduced pressure, at a temperature below the normal 
boiling point oi the liquid. — J. F. B. 


Wicks for candles, wax matches, tapers and the like ; Manu- 
facture of . A. Wilson, London. Eng. Pat. 6170, 

Dec. 23, 1913. 

Tee wicks are prepared from filaments or threads of 
cellulose produced from a solution of viscose by squirting 
it into a solution of sulphuric acid of about 10 per cent, 
strength.— J. F. B. 


Cellulose or the like ; Apparatus for pumping or regulating 
the flow of solutions of . J. E. Crig^ Wolverhamp- 

ton. Eng. Pat. 9768, Apr. 26, 1913. 

The apparatus is of the type in which two or more revolving 
cylinders are employed, the oiierative strokes of the 
plungers of which are effected by a stationary cam. The 
gearing for rotating the disc carrying the pump cylinders 
is arranged to permit of the easy removal of the disc. 

— J. F. B, 


Artificial silk : Machines for spinning . V. Martin, 

lille, France. Eng. Pat. 18,680, Aug. 16, 1913. Under 
Int. Conv., Aug. 16, 1912. 

A NUMBER of thread-drums are mounted on a vertical 
or horizontal rotatable member, each drum being provided 
with a vertical shaft and friction cone. When one of the 
drums is full, the member is rotated and another drum 
comes under the spinning guide from which the thread 
is being (^vered; at the tame time the cone on the 
shaft of the new drum engam with the frietioii disc of the 
main driving shaft and the drum revolves, the friction diac 
being held in engagement by a spring meo^nism.-^. F. B. 
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CeUvloH esters and woducts derived fr<m them ; Manu- 
facture of . Farbcnfabriken vorm. F. Bayer und 

Co. Fini Addition, dated Oot. 21, 1913, to IV. Pat. 
417,274. June 18, 1910. Under Int. Conv., Oct. 31, 
1912 (thisJ., 1911, 19). 

For the preparation of oelluloee aoetatoe soluble in 
acetone, the acid sulphates of primary aromatic aminra 
(foe. cit.) may be replaced by neutral sulphates of amines. 
Example : ^ parts of cellulose are acetylated by a mixture 
of 250 parts ox acetic anhydride, 200 of glacial acetic acid 
and 20 of mcthylaminc sulphate or o-toluidine sulphate, at 
60® C.—J. F. B, 

Plastic masses ; Manufacture of extra-supple . Soc. 

Anon. Nouvelle L’Oyonnithe. Fr. Pat. 465,345, 
Nov. 26, 1913. 

Extra-supple plastic mosses of a basis of nitrocellulose or 
cellulose acetate are made by incorporating with the usual 
solvents a very high proportion (50 — 70 per wjnt. of the 
weight of cclluloBe ester) of castor oil, “ manol,” occtin, 
et-c., with or without pigments or metals, the material 
being prepared in sheets not exceeding 2 mm. in thickness. 
Textile fabrics may be combined with these sheets on one 
or both sides. — J. F. B. 

Lignocellubses ; Separation and recovery of volatile acids, 
methyl compounds and furfuran bodies from hydrolysed 

. A. and E. L(Klcrer. Fr. Pat. 464,608, Jan. 16, 

1913. 

The volatile products formed in the hydrolysis of ligno- 
eelluloHcs are removed by distillation under pressure from 
the mass in course of hydrolysis. The condensed liquid 
is fractionated by subsequent distillation, volatile acids, 
furfural, methyl alcohol and acetone being obtained. 
The volatile products still remaining in the hydrolysed 
mass arc separated by drying the latter in vacuo at not 
above 80° C. until it contains only 6 — 10 ^r cent, of 
moisture. No destniction of sugar tokos place at this 
temperature, but if a higher temperature be desired, 
calcium acetate may be aaded to neutralise the mineral 
acid present. — »T. F. B. 

Pulp for the manufacture of paper ; Means and method of 

bleaching . P. Couper, Oakenholt, Flints. Eng. 

Pats. 0442 and 20,355, Apr. 22 and Sept. 9, 1913. 
Dilute pulp from a tank is ^sed through a concentrator, 
whence the concentrated piup is conveyed on a band to a 
funnel in the cover of a second tank, having a conical 
copper hood concentrically mounted near the top for 
distributing the flow of pulp uniformly. When the second 
tank is charged with pulp and bleach liquor, the funnel is 
removed, the cover closed and the pulp circulated from the 
bottom of the tank to the top of the copper hood by means 
of a pump and pipe outside the tank. During this process 
comprosskl air is admitted to the closed tank so that 
bleaching takes place under pressure. Subsequently 
the bleached stock is pumped over into a series of open 
tanks of similar construction, from which it is passed to a 
second concentrator. — J. F. B. 

Paper and the like ; Manufacture of [regulation fif 

now of pulp]. J. H. Wallin, Kopmanhohnen, Sweden. 
Eng. Pat. 26,242, Nov. 15, 1913. 

Variations in the quantity of water running from or 
pressed out of some part of the wet portion of the paper- 
machine are caused to act upon a registering device W 
indicating the thickness of the pulp or upon a regulating 
device for controlling the supply of pulp to the machine. 
For instance, the water flowing from the first wot press 
is collected and delivered through a flexible tube into a 
vessel provided with an outlet near the bottom. The size 
of the outlet in relation to the inlet is so adjusted that 
variations in the rate of water entering the vessel produce 
variations in the height of the water in the vessel. These 
variations act upon a float which in rising and falling 
operates an indicating lever showing the thickness of the 
pulp. This lever may constitute a movable electric 
svritch, dosing in its two extreme positions two separate 


electric oirohits which cause the engagement of one or 
other of two wwls on a reciprocating rail wi^ a ratchet 
wheel controlling the supply of pulp,-^. F. B. 

Poper, pulp and similar mills ; Apparatus for clarifying 

the back-waters of . E. Mann und Co. Fr. Pat. 

464,483, Nov. 6, 1913. Under Int. Conv., Nov. 7, 1912 
and Jan. 27, 1913. 

The settling apparatus consists of two tanks arranged one 
behind the other and communicating with each other 
at their lower portions. The back-waters enter the first 
tank, which is of great length and has a slightly inclined 
front wall. 1'he second tank, which serves for the dis- 
charge of the clarified water, is enlarged towards the top in 
the form of a hopper. The wall which forms the partition 
between the two Unks is inclined towards the end at which 
the liquid enters, and its angle of inclination may be altered. 
The back-waters entering the first tank may be directed 
downwards in a thin, wide stream by a baffle-plate situated 
near the point of entry. — J. F. B. 

Bookbinding material; Production of waterproof . 

B. Dansel, Vienna. Eng. Pat. 23,057, Oct. 22, 1913. 
The fabric is impregnated with a paste prepared from 
starch which has been hydrolysed by the action of cold 
alkalis or acids, and is then treated with a dilute solution 
of oil-varnish lacquer before apj)lying a waterproof 
coating {e.g. nitrocellulose). — J. F. B. 

Waste sulphite lyes ; Process for manufacturing a binding 

or covering medium from . P. U. Muller, Berlin- 

Friedenau, Germany. Eng. Pat. 7324, Mar. 27, 1913. 

Waste lyes from the manufacture of sulphite ccUuloso 
are oonoentrated and then incori>oratcd by prolonged 
stirring with carbon bisulphide ; tne material is suit^le 
for use as a varnish, paint, covering or binding medium 
for briquettes. In the manufacture of coal briquettes 
with this material, oil, rt«iu, wax, paraffin, camiffior, etc., 
may be added with the carbon Disulphide in the dis- 
solved state, as a protection against moisture and dis- 
integration in the fire. — J. F. B. 

Retting of flax and like straws. W. J. Fernie, Nowark-on- 
Trcnt. Eng. Pat. 11,384, May 13, 1912. 

See Fr. Pat. 460.092 of 1913 ; this J., 1914, 19.— T. F. B. 

Wool or similar substances ; Process for degreasing raw 

by means of fat solvents. C. Notz und Ck)., and F. Koch. 
Fr. Pat. 464,400, Nov. 4, 1913. Under Int. Conv., 
Fob. 14, 1913. 

See Ger. Pat. 267,487 of 1913 ; this J., 1914, 72.— T. F. B. 


Washable materials having little or no flammability, and 
mocess for obtaining same. A. Eichengrun, Berlin. 
Eng. Pats. 7418, March 28, 1913 (under Int. Conv., 
April 9, 1912), and 7899 of 1914, date of appl., March 28, 
1913. 

See Fr. Pat. 455,811 of 1913 ; this J., 1913, 939.— T.F.B. 


Pamr j^lp and liquids containing suspended matter ; 

Centrifugal apparatus for purifying H. N. 

Feomley and B. Geon. Fr. Pat. 464,660, Nov. 8, 1913. 
Under Int. Conv., Nov. 11, 1912. 

See Eng. Pat. 25,849 of 1912 ; this J., 1913, 1104.— T.F.B. 


Briquetting coal with waste sulphite-cellulose lyes and an 
inorganic substance. Ger. Pat. 271,479. Bee 11a. ' 


Production of glucose and ethyl alcohol from sawdust or other 
cellulosic material. Fr. Pat. 464,502. See XVIII. 


Production of organic solvents [for nitroc^ulose]. Eng. 
Pat. 29,963. See XX. 
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Chromium oxide; The destructive action of bleaching 

liquor on cotton containing . W. Thomson. J. Soo. 

Byen and Col., 1914, 80, 142—143. 

A CLOTH oontaining two sots of black threads dyed Aniline 
Black by different dyers was found after bleaching; to have 
become tendered in one set of black threads but not in 
the other. Analysis showed that the tendered threads 
contained an excessive amount of clu*omium oxide. 
Experiments with cloth on which varying amounts of 
chromium oxide had been fixed, show^ that bleaching 
produced a degree of tendering roughly proportional 
to the amount of chromium on the fibre. Copper had 
a still more injurious influence on cotton in the presence 
of bleaching powder solutions. In the discussion it was 
stated that goods dyed with Green’s Aniline Black, which 
contained a high proportion of chromium, did not tender 
in schreinering. — J. B. 


Wool ; The development of the amino group in . 

C. M. Whittaker. J. Soc. Dyers and Col., 1914, 80, 149. 

Aptee prolonged exposure to light wool has an increased 
affinity for basic dyestuffs, a generally decreased affinity 
for acid dyestuffs and cannot bo so readily diazotisS 
and combined with a*naphthylaminc. The results would 
appear to indicate that the amino groups in wool are 
destroyed by the exposurt^ but this is opposed to the 
experience of garment dyers, who find that faded portions 
of garments always come out darker in re^dyeing. — »J. B. 


Neutral salt reactions with reference to their influence in 
the acid dye-bath. A. Herz and 0. E. Barraclough. 
J. Soc. Byers and Col., 1914, 80, 136 — 141. 

The authors dispute the work of Fort on the neutral salt 
reaction and its application to explain the tendering 
of unions dy^ in the piece in the neutral Glauber’s salt 
bath (soo this J., 1913, 359, 483). Both pure sodium 
sulphate crystals and carefully cleaned wool gave an 
alkaline reaction with cochineal as indicator. Even 
with alizarin wool showed an alkaline reaction and 
experiments with wool, alizarin and sodium sulphate 
gave results contrary to those obtained by Fort. The 
supposed decomposition of Glauber's salt by wool, with 
absorption of the sulphuric acid by the latter, was disproved 
by quantitative experiments ; wool boiled with a solution 
of Glauber’s salt under a reflux condenser absorbed no sul- 
phuric acid. The experimental results of Lloyd (this J., 
1912, 1076) by which he attempted to explain the tender- 
ing of cotton warps in lustre union goods which were 
dried without complete removal of the bath liquor 
(sodium sulphate and an inorganic acid) could not be 
confirmed. Patterns kept over the week-end at 70° C. were 
not tendered, and only the most minute traces of sulphuric 
acid could be detect. Lloyd’s statement that nitric 
acid is produced by boiling potassium nitrate and acetic 
acid in the presence of wool was not confirmed. In the 
discussion the authors* criterion of purity for the wool 
experimented on was criticised. It was also argued 
that in a solution containing an organic acid and a neutral 
salt of a mineral acid a certain amount of mineral acid 
must be produced according to the dissociation constant. 
In the presence of wool this production of mineral acid 
would tend to increase owing to preferential absorption 
of the mineral acid by the wool.— J. B. 


Naphthd AS and its application in dyeing and printing. 

F. Kunert and E. Acker, J. Soo. I^ers and Col., 1914. 
80, 128—134. 

Naphthol as is an arylide of 2.3‘hydroxynaphthoic 
acid (see Eng. Pat. 17,279 of 1913 ; this J,, 1914, 73), 
and by using it in conjunction with various diazo com- 
pounds brilliant dyein» of all shades except a pure yellow 
and green can be produced on yam, cope, cheeses, pieces, 


etc. in a manner similar to that nsed in the ease of ft- 
naphthol, over whioh it possesses great advantages in 
the greater fastness of the dyeings and in the ease of its 
appUoation. A feature of its apj^oation is the omissioii 
of dryi^ after padding (exoept in the case of piece goods), 
this Ming poesible on aooount of the ouiokness oi com- 
bination with the diazo compound and also because of 
the substantive-dyeing properties of the Naphthol AS. 
Tho method of application varies in detail for the different 
developera (nitranilinos, nitrotoluidines, nitroanisidines, 
dianisidino, etc.) and a special form of Obermaier 
apparatus is recommended. Piece dyeing requires special 

g recautions and ^ying is necessary, prefoiabW in tho hot- 
ue, after preparing. There is no risk of sumimation as 
with j8-naphthol. In printing the new prooees oan be 
applied in any of the Htylos usual for tho /9-naphthol process. 
Dianisidino Blue produced with Naphthol AS or with a 
newer product, Naphthol NA, which gives^redder shades, is 
particularly interesting for disenarge work. Pinks 
can bo produced which surpass Alizarins in brilliancy. 
All the shades appear to be fast to bleaching ; it is claimed 
that the blue from dianisidine is faster even than Hydron 
Blue to chlorine. The fastness to rubbing is good and the 
fastness to light of some of the reds approaches that of 
Alizarin. A black, obtained by developing separately 
with tho Fast Orange R Base and with dianisidine, is said 
to be faster to chlorine than Indanthreno Blaok. Generally 
the new colours will not stand pressure in kior boiling. 


Dianisidine Brown (Ortamine D Brown). H. Schmid. 

Bull. Soc. Ind. Mulhouse, 1914, 84, 44—61. 

The brown is produced by padding with o-dianisidine 
(Ortamine D) dissolved in hydrochloric acid and formic 
acid together with sodium chlorate and a small quantity of 
an activator, e.g.^ potassium ferrocyanide or ferrous 
sulphate. Tho goods arc dried, printed with tho ordinary 
reserves for Paramine Brown, steamed three to five 
minutes in the small Mather and Platt, and finally 
degummed in a dilute bath of Solvay salt (sodium 
carbonate) at 50° C., washed and soaped. Tendering is 
avoided by the use of the formic aoid in the place of 
part of the hydrochloric aoid necessary for solution of the 
base. Vanadium cannot bo used as a catalyst as it causes 
premature oxidation. By the use of considerably larger 
quantities of potassium ferrocyanide than are necessary 
for the production of the ordinary Ortamine Brown, the 
shade is considerably changed, Woming brighter and 
ranging in tone from reddish brown to maroon and orange- 
brown. The more ferrocyanide is used tho more orange 
tho shade. This property allows of the printing of semi- 
reserves, f.e., after padding with the ordinary Ortamine 
liquor containing a small amount of ferrocyanide, a paste 
oontaining more ferrocyanide is printed. 'V^te reserves 
are obtained readily, for example, with a mixture of 
Rongalite C, potassium sulphite and sodium aoetate. 
Illuminated effects can be produoed by printing a mixture 
of sodium chlorate and potassium ferrocyanide on cloth 
padded with a mixture containing a largo proportion of 
lorrocyanide. Dark brown effects are thus obtained on a 
lighter, orange-brown ground. Ortamine D oan be 
en^)loyed in printing silk and half-silk.— J. B. 


Printing ; A new fixing agent for use in L. Baumann, 

G. Thesmar and S. M. Jones. Sealed note No. 2204, 
dated Sept. 18, 1912. Report thereon by M. Battegay 
and F. A. M. Noclting. Bull. Soo. Ind. Mulhouse, 19li 
84, 62-^6. 

The new fixing agent is the condensation product formed 
by beating phenol and formaldehyde in the presence of a 
condensing agent, e.g., sodium carbonate, sulphite, 
hydrosulphite, phosphate, acetate, etc. The resulting 
viscous yellow fluid is printed together with the metallic 
powder or colouring matter and an addition such as 
aoetin. The print is fixed by steaming in tho s ma l l 
Mather and Platt for four minutes, or by treating for one 
hour in a large steamer, finally soaping. (Compare M. J. 
Stephan, this J., 1913, 422, and J. Heilmann et Cle., 

H. WagnOT and M. Battegay, this J., 1913, fl06.)-J. B. 
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Silk : The fadirtg [di«!olouraUon] of dyed . A. Jones 

and G. W. Parr. J. Soc. Dyers and Col., 19U, 80, 
147—149. 

The discolouration took place in pure silks on storage 
in diffused light or in the dark, reddish brown spots (the 
red spotting ” of Sisley ; see this J., 1902, 1328) being 
usually prcjduced. The discolouration was always 
followed by tendering and was attributed to oxidation, 
restoration both in appearance and in strength resulting 
when the fault was treated with reducing agents, c.flr., 
hydrosiilphite, sulphurous acid or Rongalito (sodium 
formaldehyde siilphoxylukO. Three factors were always 
present — traces of iron or cop|)er, sodium chloride 
and “ scroop acid.” Free acid was always found in 
the discoloured places in greater amount than in 
normal places. The immediate cause was assumed to be 
the dissociation of sodium chloride and oxidation of the 
liberated hydrochloric acid to chlorine by moans of 
atmospheric oxygon. Generally speaking the amount of 
tendering was proportional to tne amount of sodium 
chloride present, and copiier was a much more effective 
catalyst than iron. A similar destruction of wool takes 
place during bleaching by means of hydrogen peroxide in 
the presence of a copper or iron catalyst (soc Lloyd, this 
J., 1913, 908).-^. k 

Fasineat to light of dyed cotton ; Influence of finiahing on 

tfte . E. iSchmidt and B. Gablcr. Fiirber-Zeit., 

1914, 25, 153—155. 

An investigation of the effect of various additions to the 
finish on the fastness to light of direct cotton dyestuffs 
(compare Jones, this J., 1910, 752). The effect varies 
with different dyestuffs but by careful choice of the 
Messing it is possible considerably to increase the fastness 
to light of many cheap direct dyeings. The additions 
found to have the most marked effect are aluminium 
sulphate, sodium metaphosphate (see (Jer. Pats. 255,117 
and 267,876 ; this J., 1913, 360 and 484), and aluminium 
tiioBulphate. These increase in a remarkable manner the 
fastness to light of such dyestuffs as Diamine Pure Blue j 
FF, Diamine Blue BX and Columbia Brown R. Sodium i 
thiosulphate (see Fr. Pat. 455,804 ; this J., 1913, 940) | 
and sodium phosphate also have a good effect. A dextrin ; 
finish is recommended as most suitable, whilst ; 
*' Apparatin ” (a starch preparation) had a harmful j 
effect, desjuto additions. In the main alkaline finishes I 
have a negative effect. Finishes prepared from 
soluble starch vary according to the method of ren- j 
dering the starch soluble ; the use of perborate and formic 
acid gives the best products. The best result in the i 
experiments was obtained with a dreasing of starch | 
(rendered soluble by perborate or formic acid), glucose, 
glycerin, salt and aluminium sulphate or sodium 
metaphosphate. Similar dressings increase the fastness 
of the fugitive Sulphur Browns, of basic dyestuffs, and of 
direct dyeings topped with basic dyes. — J. B. 

Patents. 

Merceriaation ; Process and apparatus for and for 

the recovery of the caustic soda. W. Brachtor. Fr. Pat. 
464,730, Nov. 10, 1913. Under Int. Conv., Nov. 14, 
1912. 

A PROCESS for the continuous recovery of the mercerising 
lye, the cloth being passed under tension through a 
series of superposed horizontal baths through which flows 
a stream of warm water in a direction contrary to that 
of the cloth. A concentration of 12° to 15 B. (sp. gr. 
1-091— 1. 116) can be attained in the last bath.— J. B. 

Dyeing and bleaching textiles ; Apparatus for . P. M. 

Havez. First Addition, dated Oct. 3, 1913, to Fr. Pat, 
438,504, Deo. 27, 1911. 

A VARIATION on the method of building up the stacks 
of bobbins on the plate of the dyeing machine described 
in the principal pi^nt (this J., 191% 637). Instead of 
conical tubes for the bobbins, which slide each into the 
tube below it, o^dindrioal tubes are used, oonneoted with 


each other by means of flanges, or by making alternate 
tubes slightly narrower than the ones above and below* 

B. 

Oreen dyeings ; Process for jiroducing , Farbwerke 

vorui. Mcister, Lucius, und Briining. Ger. Pat. 
270,661, Dec. 6, 1911. 

A TETRAZOTLSED diamino is combined on the one hand 
in acid solution with 1.8-aminonaphthol-3.6- or •4.6- 
disulphonic acid and on the other with a primary or 
secondary amine ; when textile fibres are dyed with these 
products and developed with a diazo compound, very 
fast green dyeings are produced, which can be discharged 
to pure white. — T. F. B. 

Sarees^ scarves^ shamh and the like ; Machines for printing 

. The Calico Printers* Assoc. Ltd., Manchester, 

and J. Muir, Glasgow. Eng. Pat. 10,962, May 9, 1913. 

! In machines in w’hich a separate timing cam plate and 
i timing shaft are employed for each tappet shaft, each 
I timing cam plate is formed in two or more parts, one of 
! which is graduated and adjustable relatively to the 
j othem, and is sot relatively to the zero timing cam, 

[ for the pnr|)osp of changing the respective motions when 
a change is made in the length of the article to be printed. 

I — J. F. B. 

! “ Col mnrin et divers ” ; Application of to cotton 

1 fabric by priniiftg. A. l^ouppe et tils. Fr. Pat. 465,108, 

! Oct. 25, 1913. 

I Covers the application of “ Col marin et divers ” to 
j cotton fabrics by printing (roller or block) in direct or 
discharge stylos.-Aj. B. 

Brown or grey prints on vegetable fibre ; Process for pro- 
ducing fast . Farbwerke vorm. Meister, Luoius, 

und Briining. Ger. Pat. 271,252, Jan. 24, 1913, 

The goods ore printed with a caustic alkaline solution 
of an aminonaphthol, which may also contain formalde- 
hyde, acetone, or alcohol, and the colour is developed by 
steaming or by susixjnding in the air. The shades may be 
deejwned by after-treatment with bichromate. Formal- 
dehyde accelerates the formation of the dyestuff and thus 
reduces the time of development, whilst the addition of 
acetone or alcohol keeps the printing colour fluid for a 
longer time. — ^T. F. B. 

Metallisation of sheets^ films or threads of cellulose ; Process 

of . E. Crumi^re et Cie. Fr. Pat. 464,344, Jan. 10, 

1913. 

The cellulose material (cotton, linen, etc., or artificial 
cellulose) is coated with a solution of a natural or artificial 
I resin in oil of turpentine or other solvent {e.g. benzene) 
with which is mixed the metallic powder. A softener, 
for example dicresyliue, may be added. — J. B. 

[ Waterproofing]. Treatment of fabrics and other materials 
with viscous substances and means therefor. A. M. Hart, 
London. Eng. Pat. 18,279, Aug. 11, 1913. 

In a machine for applying viscous or semi-liquid sub- 
stances to fabrics, paper, etc., the soraper consists of 
several edges of different cross-section, and is mounted 
so that when turned on its axis any one of the edge.s 
may be brought into use. The edges have a hollow 
space running along their length through whioh a heating 
fluid can be circulated.— J. B. 

Dressings [for textiles^ f/c.] stable towards water and moisture ; 

i Process for preparing . E. T. J. Watremez. Ger. 

I Pat. 271,251, Jan. 26, 1913. 

I Ghrombd gelatin treated with sulphurous acid is used, 
I alone or with other dressings, for applioation to textile 
I fabrics, paper, wood, and leather; the ohromed gelatin 
! is fixed on the goods by drying.— T. F. B. 
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Ftntthtng matenalfrom gelatin^ resistant to water. E. T. J. 
Watremee. Pr. Pat. 464,729, Nov. 10, 1913. Under 
Int. Conv., Nov. 11, 1912, and Jan. 11, 1913. 

Sbe to. Pat. 271,251 of 1913 ; preceding. When Boap is 
Mded to the finis h i n g bath, it combines with the chromium, 
form^ a metallic soap which improves the resulting 
finish.— “T. F. B. 

Brmm sluides on Jibre; Process of producing . H. 

Schmid, Miilhausen, Assignor to Badische Anilin und 
Soda Fabrik, Ludwigshafon on Rhine, Germany. 
U.S. Pat. 1,092,542, April 7, 1914. 

See Fr. Pat. 447,991 of 1912 ; this J., 1913, 423.— T. F. B. 
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Sulphuric acid manufacture ; The chamber process of . 

W. Hempel, F. Heymann, J. Richter, and Hering. 
Z. angew. Chem., 1914, 27, 218—223. 

Experiments by Richtor showed that in the determination 
of nitrous oxide in gaseous mixtures, the method used by 
Hempel and Heymann (this J., 1906, 845) gave high 
results and the method of Inglis (this J., 1904, 643 ; 1906, 
149 ; 1907, 668) low results. Percentages of nitrous 
oxide ranging from nil up to 0*012 per cent, were found 
in the gases from chambers working normally at Muldcn* 
button, but the higher values found previously by Hempel 
and Heymann {he. cit.) were undoubtetlly duo to irregular 
working. Experiments in a small glass apparatus in 
which mixtures of sulphur dioxide, oxygen (air) and steam 
were allowed to interact in presence of different oxides of 
nitrogen, and at different temperatures, showed that the 
reaction was more rapid with NjO, (dissociated into 
NOj and NO) than with N,04, indicating that the process 
is not one of simple oxidation, but that an intermediate 
product is formed. The reaction proceeded more readily 
the larger the proportion of steam and of nitrous gases 
present, and with a high concentration of nitrous gases the 
best temperature was 70° C. ; in this last set of tests the 
gas mixture consisted of approximately 9*67 c.c. SO™, 
27-32 c.c. HaO, 61 c.c. air, and 10-39 c.c. NO. With a 
large eixeess of sulphur dioxide e.g. with a mixture of 
240 c.c. SOg, 15-9 c.c. NO, and 10 c.c. HgO, after 24 hours 
at 73° C., nearly all the nitric oxide was reduced to nitrous 
oxide and nitrogen v-as not formed or at the most only 
in very small quantity. — A. S. 

Arsenic acid,’ Reduction of to arsenious acid by 

thiosulphuric acid. R. M. ('hapin. J. Agric. Res., 1914, 
1, 615—517. 

Arsenic acid is reduced to arsenious acid by a mixture 
of sodium thiosulphate and mineral acid, the reaction 
being quantitative in 2J— 7J mins, with the following 
quantities :— 10 c.c. of JV/10 solution of arsenic acid, 
15 c.c. of water, 20 c.c. of N /lO thiosulphate and 10 c.c. 
of JV/10 hydrochloric acid. After addition of a little 
potassium iodide, the excess of thiosulphate is titrat^ 
with N /20 iodine, then sodium carbonate is add^, and 
the arsenious oxide titrated with i^/20 iodine. lie 
formation of tetrathionic acid appears to be the essential 
reaction of the reduction with tmosulphuric acid. If the 
mixture, after the second titration, is neoted with sodium 
carbonate a Quantity of thiosulphate, nearly equal to that 
originally added, is foraed (op. Stiasny and Dae, this J., 
1912, 755). The reaction is not suitable for accurate work, 
but may serve for approximate determinations of arsenic, 
e.g., in arsenical baths used for dijqimg cattle, and for 
reducing arsenic to arsenious acid prior to precipitation 
with hydrogen sulphide. — L. E. 

TeUuric acid ; Preparation of , and a test for associated 

teOwrous acid. F. E. Browning and H. D. Minniu. 
Am«. J. Sci., 1913, 86 , 72. ® 

TiLLinao acid can be prepared by passtng efaloriiie into 
water bolding amorphous tellurium in suepenBioii, 


element slowly diisolveB, and when a portion of the 
solution, after rendering attaline, ceases to ^ve ajurecipitate 
on acidification with acetic acid. When a precipitate 
is no longer formed in this teat, the oxidation to telluric add 
is complete. The test will detect one part of tellurOos acid 
in presence of 200 p^ts of telluric acid. From the solution 
the telluric acid is obtained in oirataliine form by precipL 
tation with acetone or ethyl alcohol.— G. F. M. 

Ammonia^soda process; A new theory of ike . W. 

Mason. Chem.-Z6it., 1914, 8^ 513. 

When carbon dioxide is passed through the ammoniaoal 
solution of sodium chlonde, a pre^pitate of sodium 
carbonate is sometimes formed. It is suggested that the 
reaction : 2Naa+(NH4),(X),-Na,CO,+2NH4a takes 
place; in oonoeirtiated solution a certain amount of 
sodium carbonate would separate as such, the bulk beixtt 
precipitated as bicarbonate on further treatment wiS 
carbon dioxide.— W. R. S. 

Potassium trioxide and the stability of alkali peroxides, 
R. do Forcrand. Comptes rend., 1914, 158, 991—994, 
(See also this J., 1914, 419.) 

Potassium trioxide is most readily obtained by heating the 
tetroride (K,04) to 480° C. in vacuo. IMssolvod in excess 
of dilute sulphuric acid to form potassium hydrogen 
sulphate, hydrogen peroxide, and oxygen it evolves 
43-554 Cals, per grm.-mol. which gives for its heat of 
formation from its elements 124-336 Cals., and from 
potassium monoxide and oxygen 37-536 Cals. When it is 
converted into K,04 9-404 Caw. pr grm.-mol. are evolved. 
The reaction K,0+0=K|0a is thus accompanied by 
the evolution of about 22 Cals. Comparison of these 
results with similar ones for oxides and peroxides of the 
other alkali and alkalinc>earth metals indicates (1) that 
the heats of formation of the trioxides of sodium, 
potassium, rubidium, and csBsium are all about 120 Cals., 
and (2) that the heat of reaction in the conversion of 
monoxide into dioxide increases in the following order : — 
Calcium 4-11, lithium 7-97, strontium 13-07, barium 
18-30, radium 18-7, sodium 19-03, potassium 22*0, 
rubidium 24-1, caesiam 26-0 Cals. — W. H, P. 

Aluminium hydroxide; Acidic and colloidal properties 

of . R. E. Slade and W. G. Polaok. Faraday 

Soc., April 22, 1914. [Advance proof.] 

Following criticism of the work of Mahin, Ingraham, 
and Stewart (J. Amer. Chem. Soc., 1913, 35, 30), who 
I concluded that aluminium hydroxide has no aoidio 
properties and that so-called solutions of sodium aluminate 
are really colloidal solutions of aluminium hydroxide in 
sodium hydroxide, conductivity experiments with solutioxu 
of sodium aluminate of different oonoentrations and at 
different temperatures are described. The change of 
conductivity as hydrolysis proceeded proved, as pre^iisly 
shown by Hantcach (Z. anorg. Chem., 1902, 80, 289) 
that aluminium hydroxide behaves as a mt nobasio acid, 
but no evidence could be obtained of the formation of 
colloidal aluminium hydroxide as the first stage of the 
hydrolysis, as Buguptea by Hantzsch ; whenever hydrdlyBis 
took place crystuiine alominium hydroxide was deposited. 
When examined in the ultra-microscope sodium aluminate 
solutions showed about the same number of sub-xnicrons 
as did the sodium hydroxide solution from which Hiey were 
prepared, but no (kfinite conclusions as to the presence 
or absence of colloidal alumimum hydroxide oouJd ba 
drawn from this, sinoe in colloidal aluminium hydroxide 
solution prepared by Crum's method of hydrolyris of 
aluminium acetate, the number of sub-micsoicx was of 
about the same order, the colloid being mainly in the form 
of amioronB. — ^A. & 

Ahmina ; PrecipikOion of in presence of flitmdes, 

H. Cavaignao. Oomptes rend., 1914, 15^ 948— 95a 
In pieeenee of fluoride ahimnia is not oompletdy 
preapitated by ammonia. Thus, from a eolution m 
amm^mn elmiiinm ffuoride, ammonia preoipitatee 
only 84—96*6 per cent, of the alna^ at the or^nary 
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temperature and less than half at 100” C. The precipitate, j 
also, is contaminated with fluoride. — ^L. E. 

Exphaion of acetylene [from calcium cyanamide] in TriesU 
Harbcmr. G. Morpurgo. Mitt k. k. Techn. Versuchs- 
amtea, 1914, 8, 60-62. 

A REPORT on a violent explosion which occurred on 
Jan. 17th last, on a ship having on board 600 sacks of 
calcium cyanamide. Eight samples of the calcium 
cyanamido yielded, on treatment with water, quantities 
of acetylene corresponding to from 1*28 to 9*36 per cent, 
of calcium carbide. The hold in which the sacks were ' 
stored was only half full and was not ventilated, and the 
explosion was evidently due to the liberation of aoo^lone 
from the carbide present in the calcium cyanamide by 
the action of moisture. It has been ordered that in future 
calcium cyanamide must always be packed in iron drums 
for transportation. The author has found that if jute 
sacks which have been impregnated with rosin solution be 
used and filled whilst still damp, the rosin solution combines 
with the calcium cyanamide with which it comes in 
contact and forms a perfectly watertight coating.—A. S. 

Copper carbonates ; Bask . V. Auger. Comptes 

rend., 1914, 153, 944—946. 

In presence of carbon dioxide at pressures exceeding 
3 — 4 atmospheres, amoriihous basic cooper carbonate, 
SC'uO.OCOjj.THjO, is slowly coiivert«!d into azurite, 
Cu,(C()j)j(OH) 5 ,. a mixture of cijual parts of azurite 
and freshly prepared basic carbonate (in the form of a 
paste in the liquid from which it has Iwim precipitated) 

IB completely converted into azurite* without the aid of 
carbon dioxide under pressure. Azurite is readily obtained 
by adding a soluble copper salt, in small jiortions, to a 
Busptinsion of azurite in a solution of sodium carbonate 
ana bicarbonate : the precipitated basic carbonate 
is allowed to change into azurite before addition of further 
portions of copper salt, and the liquid is kept distinctly 
alkaline. The interaction of malachite and carbon 
dioxide to form azurite and water, apwars to be reversible ; 
a mixture of azurite and iualachit<* rapidly absorbs 
carbon dioxide in presence of wat(*r. — L. E. 

Silver nitrate; Prejtaration and testing of /or use in 

the silver wltameter, E. B. llosa, G. W. Vinal, and 
A. S. McDaniel. Bull. Bureau of Standards, 1913, 
9, 524—561. 

The most injurious impurities of silver nitrate to be used in 
a standard voltameter are reducing substances (especially 
colloidal silver) and uncombined acid or base. For 
determining the latter, 10 c.c. of the silver nitrat-e solution 
are treated with just sufficient of a 10 per cent, solution 
of pure potassium chloride in “ conductivity ” water 
to precipitate the silver, the silver chloride lilterod off 
on asbestos or finely-divided platinum, and the solution 
titrated with A/IOOO acid or alkali, using an ethereal 
solution of iodeosin as indicator. Control determinations 
must always be made. For use in the voltameter silver 
nitrate should be neutral or very slightly acid (0 0006 — 
0*006 per cent.). For determining colloidal silver and other 
reducing impurities, 10 c.c. of a 66*6 per cent, solution of 
the silver nitrate are acidified with 1 c.c. of concentrated 
nitric acid (free from reducing impurities), and iV/1000 
permanganate is added, 0*5 c.c. at a time, until the pink 
colour persists undiminishod in intensity for 6 mins, or 
longer. The permanganate test should be applied to 
the silver nitrate before and after fusion of the latter : 
organic impurities are partially oxidised during the fusion, 
with pr^uction of colloidal silver, which reacts very 
readily with the permanganate. Silvw nitrate recrystallised 
from neutral water is slightly basic. The best method 
of purification is to reorystallise from strongly acid solution, 
until 10 c.c. of a 66*6 per cent, solution n^uces not more 
than 1 0 . 0 . of N /lOOO permanganate, and then eliminate the 
nitric acid by fusion. When recrysUllising, higher yields 
are obtainod by dissolving in water and then adding the 
aoid to the partially cooled solution. Fusion is effected 
at 260**— 300” C., the nitrate being removed from the 
furnace as soon as melted.— A. S. 


Samarium; Double sulphates of tmih sodium and 

ammonium. D. B. Keyes and C. James. J. Amer. 
( hem. Soo., 1914, 86, 6W — 638. 

An investigation of mixtures of samarium sulphate, 
sodium sulphate, and water, at 26” C., showed that only 
one double salt exists at this temperature, probably 
2 Sa,(S 0 .),, 3 Na,S 04 , 6 H jO, whilst with ammonium sulphate 
the existence of the salt, Sa,(S04),,(NH4)|S04,7H80 was 
indicated. Both salts were prepaid. — ^F. Sodn. 


Yttrium front yttrium earths; Separation of . H. C. 

JH olden and C. James. J. Amer. Chem. Soc., 1914, 86, 
638-646. 


A COMPARISON of various methods of fractional precipitation 
showed that yttrium is most efficiently separate from 
solutions of rare earth meta’s in the form of chromate 
or phosphate. — F. Sodn, 


Radioactive products ; Action of colloids on in solution’ 

T. Godlewski. Phil. Mag, 1914, 27, 618 — 632. 

It was shown jireviously (Le Radium, 1913, 260) that on 
passing an olectrio current through a solution of radium 
emanation together with its successive disintegration pro- 
ducts, the radioactive substances were deposited almost ex- 
clusively at the cathode when the medium was acid or in 
presence of jioly valent cations and at the anode when the 
medium was alkaline or in presence of polyvalent anions. 
This suggests that the radioactive products arc present as 
colloidal hydrosols and that the process is one of electro- 
phoresis rather than electrolysis. Further experiments 
in which various colloids were added to the solution 
confirmed this view, and it was found jK)8sible to con- 
centrate powerful radioactivity on a few mgrms. of a 
fco'igulated hydrosol (e.g colloidal gold or platinum 
coagulated by aluminium sulphate). Positive colloids can 
be precipitated merely by filtering through ]mptT or glass- 
wool and in this way radium B and some radium C can be 
separated from water saturated with radium emanation, 
the greater part of the ^-activity from dilute solutions 
of uranium nitrate (up to 10 grms. per litre), and some 
of the disintegration products of thorium and actinium. 
If a small quantity of aluminium sulphate be added to 
water containing radium emanation, the negative hydro- 
sols become inversely charged, and all the products 
(RaA, RaB and RaC) are then retained by a i)aper filter. 

— A. S. 


Patents. 


Nitric acid ; Process for concentrating . E. Collett, 

Christiania. Eng. Pat. 7597, Mar. 31, 1913. Under 
Int. Conv., April 3, 1912. 

Nitric acid is concentrated in an evaporator, and the 
vapours arc passed over a water-absorbing agent, such as 
sulphuric acid, in a drying apparatus ; at one or more 
jwints, between the point of connection of the evaporator 
and dryer, and the point where the conoentra^ vapour 
escapes, regulated quantities of cooled sulphuric or nitno 
acid are introduced. — O. R. 


Nitric acid; Process for concentrating E. Collett, 
Christiania. Eng. Pat. 22,746, Oct. 8, 1913. Under 
Int. Conv., Oct. 30, 1912. 

Dilute nitric aoid is concentrated gradually by means of a 
number of communicating evaporating vosrels, the escaping 
vapours, containing ni^o acid, being introduced into 
a dophlegmation apparatus at suitable points one above 
the other. Nitric aoid, preferably of 15 to 20 per cent, 
strength, is continuously run in at the top of the dephlegma- 
ting column, and the acid to be concentrated vonj be 
intrixluoed at a point slightly below the entry pi the 
additional aoid. — 0. R. 

Sulphuric acid [by the chamber method] ; Apparatus for 
producing The British Thomson- Houston Co., 
Ltd., London. From General Electric Co., Schenectady, 
N.y., U.8.A. Eng. Pat. 16,293, July 2, 1913. 

Proper movement of the gases through the ijritem is 
secured by means of a oentrifugal Wower which acts by 
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induction on the column of gases flowing &om the last 
chamber, the speed of the blower being controlled by a 
device responsive to variations in the volume of gas p assing 
out of the chamber. For example, the blower is arranged to 
aupply air to an injootor nozzle wUoh projects into the stack 
connected with the exit pipe from tne ohambers, and the 
apeed of the motor driving the blower is regulated by a 
float riding upon the column of gases in the exit pipe. 

— F. SODN. 

tSulphuric acid ; Manufacture of and apparatus 

therefor. J. Mackenzie, Middlesbrough. Eng. Pat. 19,084, 
Aug. 22, 1913. 

A SKRiss of tunnels is used instead of the usual arrange- 
ment of Glover tower, lead chambers, and Gay Lussac 
towers. The sides, upj)er parts, and connections of the 
tunnels are made of acid-resisting and heat-proof bricks, 
which are set in lead saucers and lined with acid-resisting 
metal. At suitable intervals throughout the whole series 
of tunnels are special spraying nozzles through which acid 
is forced by centrifugal pumps. — 0. R. 

Sulphuric acid ; Concentration of in cast-iron 

apparatus. Galizische Karpathen - Petroleum - A. - G. 
vorm. Berghoim u. MacGarvey and A. Gollon. Ger. Pat. 
271,625, June 13, 1912. 

The concentrating vessel, 6, is heated by direct fire, and 
the combustion gases are l(‘d around the outside of the 
hood, r, in order to prevent condensation of weak acid 



j n this part of the apparatus. The weak acid is introduced 
through it, and flows down over the series of dishes, /, 
or over a cascade, heated by the vapours from b. The 
concentrated acid is run off at and the acid vapours 
escaping through d are led to a condenser or the like. — A. S. 

Catalytic agents [for the manufacture of ammonia^ etc.] ; 

Pre'mration of . J. Y. Johnson, London. From 

Badische Anilin und Soda Fabrik, Germany. Eng. Pat. 
12,977, June 4, 1913. 

Asbestos, meerschaum, etc., are soaked in a solution o^ 
alkali osmate, or alkali ruthenate, and dried. The contact 
mass thus obtained (an be employed for catalytic purposes 
either directly, or after being heated, or acted upon with 
acid or reducing agents. — T. St. 

Pyroligneous acid; Process for distilling crude . 

M. Klar, Marquette, Mich. U.S. Pat. 1,089,417, 
March 10, 1914. 

The crude acid is preheated to a relatively high tern* 
f)erature, the tar and precipitated impurities removed, 
and the acid then passed continuously through a series of 
stills, working under pronessively reduo^ pressures 
and temperatures, each still being heated by the vapours 
escaping from the preceding still — 0. B. 

Afmomvm sulphate ; Process for the production of . 

Badisohe Anilin und Soda Fabrik. Fr. Pat. 463,487, 
Oot. 9, 1913. Under Int. Ckinv., Deo. 9, 1912 and 
March 4, 1913. 

A OOEOIETBATID, sUghtly ammoniaoal solution of 
ammonium sulphite is treated at about 69^0. with air 


under a pressure of 20 atmospheres or more, in the ptesenoo 
of a oatal 3 rst, such as e.g. porous earthenware impregnated 
with manganese hydroxide.— 0. R. 


Nitrogen; Prtxessfor the fixation of — - by means of 
ferro-aluminium or othe^erro-compounds. Soo, Q4n4rale 
des Nitrures, Paris. 1^. Pat. 28,071, Deo. 5, 1913. 
Under Int. Conv., Nov. 20, 1913. 

Ferro- A^LUM iNiuM (45 per cent. Al), to which have been 
added alumina and carbon, is heat^ to al^ut 1200® C. 
and treated with nitrogen. The reaction between ferro* 
aluminium and nitrogen is sufficiently exothermic to 
raise the whole mass to a temperature high enough (about 
1850® C.) to convert all the aluminium into nitride. In 
the place of ferro-aluminium, an alloy of iron and any 
clement capable of fixing nitrogen, such as Won, silicon, 
etc., with the corresponding oxide and carbon may bo 
employed. — 0. R. 


Nitrogen simultaneously unih oxides of nitrogen; Process 

of obtaining , Farbwerko vorm. Meister, Lucius, 

und Bruning, Hoeohst a /Main, Germany. Eng. W. 
28,737, Doc. 12, 1913. UnW Int. Conv., Deo. 12, 1912. 
Addition to Eng. Pat. 3662 of 1913, dated Feb. 19, 1912 
(this J., 1913, 1011). 

The process described in the original patent is modified 
by intr(Klucing an indifferent gas, such as nitrogen, into 
the mixture of ammonia and air entering into reaction, 
whilst maintaining the requisite proportions of ammonia 
and air necessary for combustion. — 0. R. 


Baking salt. A. E. Berry, London, and A. Sohaumloffel, 
Stratford, Essex. Eng. Pat. 17,941, Aug. 0, 1913. 

A MIXTURE of sodium chloride, acid phosphate, and free 
phosphoric acid, prepared by inoorporating common salt 
with purified phosphoric acid (preferably 16 per cent.) 
and drying the product. — ^F. Sodn. 


Salt ; Apparatus fur making . C, L. Weil, Assignor to 

Diamond CVystal Salt Co., St, Clair, Mich. U.S. Pat. 
1,091,721, March 31, 1914. 

A BRINE preheater is combined with a series of successive 
heaters, to which heated brine may be supplied under 
pressure, and a suocession of devices for produciim sell* 
evaporation of the heat(d brine. Means are provlwd for 
removing de{) 0 sited salt and for leading the vi^urs 
produced during evaporation to the preheaters, — ^F. SODN. 


Sodium and potassium salts ; Process of recovering 

from mixtures thereof. C. E. Dolbear, Assignor to E. H. 
MerriU, Berkeley, Cal. U.S. Pats. 1,088,216 and 1,088,333, 
Feb. 24, 1914. 

(1). A SOLUTION containing sodium carbonate, sodium 
bi borate, potassium chloride, s(xlium sulphate, and 
8(dium chloride, is evaporated above 33® C. to separate 
s^ium chloride and sulphate, cooled to not below 18® G. 
to separate sodium carbonate, sodium biborate, and 
potassium chloride, and then mixed with a fresh quantity 
of the original solution and the two processes repeated 
The mixture of deposited sodium carbonate, sodium 
biborate, and potassium chloride is redissolved in water 
and treated with carbon dioxide to precipitate sodium 
bicarbonate, and the residual solutionis treated with a 
*‘more or less soluble compound of an alkaline*earth 
metar’ to precipitate the corresponding biborate, the 
remaining solution being evajKffated to recover potassinm 
chloride. (2). The steps of the preceding piooeM are 
pdrformed in the following order: (a), treatment with 
carbon dioxide ; (fr), treatment with mkaline-earth com- 
pound; and (c), evaporation above 33® 0. and 18*0. 
resjpectively. In the absence of sodium carbonate and 
socuum chloride, treatment with carbon dioxide may be 
omitted.— 0. R. 
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Sodium and poiasaium aaUa ; Process of aeparaiing . 

Process of obtaining potash from felspar. H. P. Bawett, 

Assignor to The Spar Chemical Co., Baltimore, Md. 

U.S. Pats. 1,091,033 and 1,091,034, March 24, 1914. 

(1). Sodium chloride is a^ldcil to a substantially saturated 
solution of sodium and potassium sulphates, the mixture j 
is heated to 60'’ — 107® C., the sodium salts which crystallise j 
out are withdrawn and introduced into a saturated solution ' 
of sodium 8ulf*hate, and crystals of the latter are recovered ; 
from the last-named solution at 60" — 107® C. (2). Felspar, | 
40 parts, sodium bisulfjhatt*, 40 parts, sodium chloride, i 
14*4 parte, and carbon, 1 — 3 parts, are heated to a bright | 
red beat for 1— -2 hours, and the resulting mixture of 
sodium and potassium sulphates is separated from the 
insoluble portion of the tiised mass, the two soluble 
constituents of the mixture being then seimrated from 
one another os above. — 0. R. 


Sodium hypochlorite ; ApjHiraiua for the manufacture of 

. A. Champ. First Addition, dated ()<t, 9, 1913, 

to Fr. Pat. 454,751, Feb. 24, 1913 (this J., 1913, 910). 
The use of the apparatus described in the principal patent 
is extended to tne separation of any l.wo substances of 
different densities. — 0. 11. 


Crystallisation of hot-saturated saline solutions^ especially 

solutions of potassium salts; Apparatus for the . 

Ct. Sauerbrey Maschinenfabrik A.-G. Gor. Pat. 271,246, 
Dec. 9, 1911. Addition to (Jer. Pat. 257,685. 

An improved form of the apfiaratus described in the chief 
patent (this .1., 1913, 487), the plates on which the crystals 
are deposited being horizcmtal or nearly so. and enclosed 
in a casing through which a current of cooled air is forced 
by a fan. Various mechanical means of tilting the plates 
in order to discharge the deposited crystals are also 
claimed.— A. S. 


Aluniie ; Method of calcining, and apparatus for treating 

. H. F. Chapiiell, New York. G.S. J^ats. 1,089,109 

and 1,089,110, March 3, 1914. 

(1). The lower part of an upright column of alunitc is | 
heated externally by furnace gases to 900" — 1000^’ (\, and ; 
the gases are then admitted into the upper part of tin- ' 
column, whereby preliminary calcination takes place at j 
about 600° C. The gases evolved from the lower portion ! 
of the column are withdrawn for the recovery of sulphurio ' 
acid. (2). An upright retort or muffle is surrounded by ! 
a hcatine chamber and surmounted by a sup^dy shaft, I 
down which the material descends into the muffle, I 
the heating chamber communicating with the shaft, 1 
so that the latter is traversed by the furnace gases ! 
from the former ; conduite are provided for withdrawing 
the gases from the muffle, and the furnace gases are 
prevented from being drawn into the muffle by means of 
a pipe admitting compressed air or steam at a point above 
the exit for the muffle gases. — (). R. 

Magnesium chloride : Process for the production of — 

J. C. Graves and A. E. Schaefer, Saginaw West Side, 
Mich. U.S. Pat. 1,090,126, March 10, 1914. 

A SOLUTION of calcium and magnesium chlorides is evapo- 
rated and subjected to fractional crystallisation ; each 
step in the crystallising process is arrested before the 
solution has been cooled to the critical temperature, below 
which calcium chloride crystallises more readily than 
magnesium chloride. — 0. R. 

Core CMnpound. H. K. Moore, Berlin, N.H. U.S. Pat. 

1,091,690, March 31, 1914. 

A BOMOGENBOUS mixture of a soluble silicate {t.g,, sodium 
silicate) and neutralised waste acid liquor from the manu- 
facture of sulphite fibre. The silicate is mixed with the 
neutralised liquor after evaporating at a low temperature, 
preferably in vacuo at about 90® F. (32° C.). — F. Sodk, 


Fluorspar ; Process of purifying . E. Bidtel, 

conda, 111., Assignor to M. Eyssell, St. Louis, Mo* 
U.S. Pat. 1,091,796, March 31, 1914. 

FluorspaH is treated with a solution of caustic aUcali 
(preferably under pressure and with agitation), and the- 
soluble products and slime resulting from the decom- 
position of the associated ganguo (silica and silicates^ 
are removed by washing. — F. SoDN. 


Perborate preparations ; Manufacture of easily soluble,, 

gtable . Vcr. Fabrikcn fiir Laboratoriumsbedarf 

Gcs. m. b. H. Ger. Pat. 271,194, May 17, 1911. 
Addition to Ger. Pat. 261,633. 

Instead of adding to the perborates neutral salts o£ 

' organic acids capable of forming complex salts with 
j borates, as described in the chief patent (this J., 1913,. 
j 827), the corresponding acid salts, or solutions of the 
j sam<‘ may be used, but only in sufficient quantity to- 
! saturate not m(*re than one-half of the base of the per- 
j berate. The mixtures obtained as described above or 
I in the chief patent may be moistened with water or dilute 
j alcohol and partially or completely dehydrated by drying 
I or by fusing, with continuous stirring, at the temperature; 
of the water-bath. — A. S. 


Pirsulphates ; {Kliclrolylie] Preparation of from 

phates or btsulphafes, unthout the use of a diaphragm. 
Farbenfabr. vorm. F. Bayer iind tb. Ger. Pat. 271,642^ 
April 18, 1913. 

Cathodes of tin or aluminium are used. — A. S. 


Zinc sulphate from lsillcious\ zinc ms ; Process of pre- 
paration of . S. Araki. Fr. Pat. 404,038, Wept. 2,, 

1913. 

The ground, calcined ore is dccomiiosed with a 20 per 
cent, solution of sodium bisuliihate, heavy metals are 
precipitated by zinc foil or dust, then the greater part of. 
the iron and mangaiiesi! by caustic alkali and an oxidising 
agent, such as air or calcium hypochloriti*, and the rc- 
inaimler by boiling with hydrated silicic acid, formed by 
the addition of alkali silicate and suljihurio acid. After 
liltering, excess of alkali silicate is neutralised with an. 
acid, the solution is boilerl to render colloidal silica in- 
soluble, and filtered. — 0. R. 


Zinc oxide; Process for obtaining pure from crude 

oxides containin'! lead oxide. H. Heimann. Gor. Pat. 
271,136, Nov. 14, 1912. 

The lead oxide is extracted from the crude oxide by a 
solution of caustic potash, and the solution is eleotrolysed 
with insoluble electrodes, whereby spongy lead is deposited 
i at tbc cathode and an insoluble lead compound (probably 
I 3PbO-l-2PbOa-f SHgO) at the anode, leaving nearly pure- 
I caustic potash solution for use again. — A. S. 

I Metallic oxides and hydroxides ; Process for obtaining- 

practically pure . F. Cochlovius. Fr. Pat. 

464,016, Aug. 22, 1913. Under Int. Conv., May 13, 
1913. 

Solutions of salts, e.g., of copper, zinc, etc., ore treated 
with the equivalent quantity of quicklime, the solution^ 
filtered, and the precipitate heated to about 600° C. to- 
decompose oxychlorides, and washed with water.— 0. R. 

Phosphorus pentoxide ; Process of hydrating . S. 

Peacock, Chicago, 111., Assignor to International! 
Agrioultural Corporation, Now York, U.S. Pat. 
1,089,784, Mar. 10, 1914. 

Phosphorus pentoxide is treated with water at 90* C. 
until a solution of 1‘2® B. (sp. gr, 1’009) is formed, the- 
temperature being then raised to above 100® C., but 
I below the boiling point of the sedation. — 0. R. 
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Sulphur [from pyrites^ ; Commercial preparation oj 

. W. A. HaU, New York. Eng. Pat. 29,365, 

Doc. 20, 1912. 

Part of the sulnhur is distilled by the application of a 
direct reducing flame, and the rest is removed as sulphur 
dioxide by roasting, the sulphur dioxide being sub- 
sequently converted into hydrogen sulphide (preferably 
by passing it through the producer employed in generating 
the gas required for the reducing flame), which is burned in 
the reducing flame, so that the containwl sulphur is 
liberated in the free state and mixes with that passing 
off by distillation. The distilling and roasting operations 
are preferably conducted in two superposed nirnaces. 
The process is a modification of that described in Eng. 
Pats. 20,758 and 26,.595 of 1912 (this .1., 1914, 77, 136). 

— F. SODN. 

Sulphur; Production of from pyrites and other 

metallic sulphidcjs. W. A. Hall, New York. Eng. 
Pat. 8279, April 8, 1913. 

Metallic sulphides are heak'd directly by a reducing 
flame, produced by the combustion of a gas rich in 
hydrogen with sufficient air to give the iK'st ctunbustion 
possible without the flame losing its reducing charackT. 
The sulphur vaimur fornicHl is forced to the top of the 
furnace and is dischargixl at a level above that at which 
the air is admitted. — T. St. 

Sulphur dioxide; Method of producing . H. K. 

Mooie and H. B. Wolf, Berlin, N.H. U.S. Pat. 1,091,089, 
March 31, 1914. 

(loMBOSTioN products containing sulphur dioxide are 
passed through a solution of calcium chloride or other 
solvent, cooled to about 32"' F. (0“C.), and the sulphur 
ilioxide is subse()uently extracted from the refrigerated 
solution and liquefied, in vacuo. The solvent is jireferably 
circulakd contmuously from an absorbing chainbeT to a 
vacuum chamber, and vice versa, — F. Soon. 

Hydrogen or hydrogen-containing gas mixtures ; J*rocess 

of Irringing to reaction and apjtoratus therefor. 

M. Pier, Zehlendorf, Germanv. U.S. Pat. 1,090,874, 
Mar. 24, 1014. 

The gaseous mixture containing hydrogen is subjected to 
pressure in an inner, non-metallic" vessel, which is ]>roof 
against chemical action and leakage of hydrogen, and is 
contained inside an outer metallic vessel. The outer vessel 
is heated, and the space lad ween the. two is maintained 
under a pressure different from that of the inner vessel, 
this difference of pressure in the two vessels being utilised 
to equalise the }>re88ures in both. — 0. R. 

Density rey^ilator for use in the manufacture of sulphuric 
acid and other purposes. L. 8anta, Turin, Jtaly. Eng. 
Pat. 18,615, Aug. 15, 1913. 

See Fr. Pat. 461,641 of 1913 ; this J., 1014, 199.— T. F. B. 

Nitric acid or nitric acid monohydraie ; hnpis. in. and 

cM^^atus for. the distillation of . Verein Chem. 

Fabriken in Mannheim, Mannheim, Germany. Eng. 
Pat. 20,189, Sept. 6, 1913. Under Int. Conv., Sept. 16. 
1912. ^ 

See Fr. Pat. 462,290 of 1913 ; this J., 1914, 311.— T. F. B. 

Nitric acid ; Process for concentrating dilute . Norsk 

Hydro-EIcktrisk Kvaelstofaktiesolskab. Fr. Pat. 
463,859, Oct. 21, 1913. Under Int. Conv., Oct. 3o! 
1912. 

See Eng. Pat. 22,746 of 1913 ; preceding. — T. F. B. 

Nitric add ; Process for the continuous manufacture of , 

Soocharin-Fabrik A.-G. vorm. FahJberg, List und Co. 
Ft. Pat. 464,561, Sept. 30, 1913. Under Jnt. Conv 
Sopt. 30, 1912. 

8iE Eng. Pat, 3264 of 1918 ; this J,, 1913, 909.— T. F, B. 


Sulphate furnaces ; Hakes or scrapers Jor stirring apparatus^ 
*”77“* ^wbwerke vorm, Meistor, Lucius, und 
Briining, Hochst on Maine, Germany. Eng. Pat^^ 
16,999, July 24, 1913. Under Int. Conv., Fob. 14, 
1913. 

See Fr. Pat. 460,484 of 1913 ; this J., 1914, 23.— T. F. B. 

Sotiium bisulphate in a directly calcinahk form ; Process- 

for the pumufacturc of . Akt.-Gea. Dynamit Nbbel, 

Vienna. Eng. Pat. 24,604, Oct. 29, 1913. Under Int. 
Conv., Jan. 22, 1913. 

See Ger. Pat. 263,120 of 1913 ; this J., 1913, 909.— T. F. B. 

Oxides or hydroxides ; Process for the manufacture of 

metal . F. Cochlovius, Frankfort, Germany. Eng* 

Pat. 19,340, Aug. 26, 1913. Under Int. Conv., May 18,. 
1913. 

See Fr. Pat. 464,016 of 1913 ; preceding.— T. F. B. 

Ammonium sulphate ; Producing . A. Mittasch and 

ii. Morawitr., Assignors to Badiseho Anilin und Soda 
Fabrik, Ludwigt-haien on Rhine, Germany. U.S. Pat. 
1,091,234, March 24, 1914. 

SeeFi-. l*at. 403,487 of 1913 ; preceding. — T. F. B. 

Ammonia; Prwess for pnjtaring . R. W. Wallace 

and E. VVassmer. Fr. Pal. 464,692, Nov. 10, 1913. 

See Eng. I’at. 18,450 of 1912 ; this J., 1914, 22.— T. F. B, 

Nitrems vapours ; Process and apparatus for absorbing 

in the dry and (vith heat by the. aid of a fjase such as 

Inne. A. T. Schloesing, Paris, Assignor to Norsk 
Hydro-Elektrisk Kvaelstofakkeselskab, Christiania. 
iVs. Pat. 1,092,295, April 7, 1914. 

See Fr. Pat. 441,607 of 1911 ; this J., 1912, 922.— T. F. B. 

Alkali ehhridcs ; Trratnnnt of to obtain useful 

jrroducls. J. A. Kendall. Fr. Pat. 465,229, Nov. 
22, 1913. Und(!r hit. (.'oiiv., Nov. 22, 1912. 

See Eng. Pat. 26,896 of 1912 ; this J., 1914, 22.— T. F. B. 

Gases from solid substances ; Apparalus for 

extracting — -. Weston. Fr. Pat. 404,446, Nov. 6, 
1913. Under Ink Conv., Nov. 5, 1912. 

See Eng. Pat. 2.-5,326 of 1912 ; this J., 1914, 24.— T. F. B* 

Purijicaiion of gases [from sus^k tided jmrticles] by formation 
of mist Ity supersaturation. Ger. Pat. 270,757. <S’ec 1. 

Conversion of animal substances [waste leather} into ammonia 
and cwnbustible gases. Eng. Pat, 5348. See ilA. 

Production of alhys of alkali metals by electrolysis of fused 
glkali hydroxides, and jnroduction from these aUoys of 
alkali metals or their compounds. Fr. Pat. 464,951* 
Sec X. 
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• Tiles ; Splitting of by frost. Q. Bad. TonimL- 

Zeit., 1914, 8B, 649. 

Glazed tiles with strongly porous edges are split by frost, 
whereas unglazcd tiles made of the same clay are not 
affected Glazed bricks are more resistant tnan 
tiles. The difference is attributed to the greater thinness 
and less exposed situation of the bricks, owing to which 
not so muon water is absorbed, whereaa thin, flat, roofing- 
tiles become fully saturated.— 0. R. 
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Patents. 

Melting glass or other fusible substances ; Furnace for 

and meihod of working it. Higham Manufacturing Co., 
Ltd. Fr. Pat. 4<t4,993, Nov. 17, 1913. Under Int. 
Conv., Nov. 18, 1912. 

See Eng, Pat. 26,494 of 1912 ; this J., 1914, 364.— T. F. B. 

Kilns for making tiles, pottery, and similar articles. C. 
Dressier. First Addition, dated Oct. 16, 1913, to Fr. 
Pat. 432,427, July 21, 1911. Under Int. Conv., Oct. 18, 
1912. 

See Eng. Pat. 23,863 of 1912 ; this J., 1913, 1094.— T. F. B. 

Glazes ; Process for making white or coloured, opatfue . 

0. Volkcl. Fr. Pat. 464,417, Nov. 4, 1913. 

See Ger. Pat. 267,191 of 1912 ; this J., 1914, 137.-T. F. B. 


stack. The chamber communicates with the stack 
through a passage of reduced cross'seotion, which has an 
inclined lower wall rising from a dust-collacting pocket in 
the fioot of the chamber. Air is admitted to the stack at 
a point opposite the passage from the dust-chamber. 


Bricks, artificial stone, and similar products ; Manu- 
facture of . L. F. Kaye, Now York, and British 

Silicate Engineering Co., Ltd., London. Eng. Pat. 
10,288, May 1, 1913. 

See Fr. Pat. 467,664 of 1913 ; this J., 1913, 1012.— T. F. B. 

Plaster ; Process for making . W. M. Brothers. Fr. 

Pat. 465,146, Nov. 20, 1913. Under Int. Conv., Jan. 9, 
1913. 

See Eng. Pat. 639 of 1913 ; this J., 1913, 604.— T. F. B. 


1X.-BU1LDING MATERIALS. 

Concrete. ; Electrolysis in . E. B. Rosa, B. McCollum, 

and 0. S. Peters. Tcchnol. Pa[)crs of the Bureau of 
Standards, Washington, 1913, No. 18, 137 pp. » 

Ckacking of reinforced concrete is brought about by 
electric currents owing to oxidation of the iron (acting a» 
anode) with the formation of oxides, having 2*2 times the 
volume of the original inm. Nun-corrodible nn^tals do not 
cause cracking, (’orrosion of iron anodes, even in wet 
concrete, is very slight below 46'' (I, owing to the inhibiting 
( flfoct of slaked lime and other alkalis, the passivity of iron 
in (joncreto being chiefly duo to the calcium hydroxide 
present. The addition of a small amount of salt (to pre- 
vent freezing whilst setting) gnatly accelerates corrosion 
and tendency to crack, reinforced concrete structures 
which arc in contact with salt water, being consequently 
t'lo n^ost 8usce[)tible to eleidrolytie troubles. A distinct 
softening ttf the concrete occurs near the cathode, eom- 
plettdy destroying the bond lM‘twoon th(‘ reinforcing 
material and the concrete. Whilst the anode effect be- 
comes considerabU' only with coinfiaratively high voltages, 
the cathode effect devclojis at all voltages at a rate approxi- 
mately proportional to the voltage, but becomes serious 
only where the <!on(!rete is wet and the mitential difference 
rather high. The softening is due Ui tlie gradual concen- 
tration of sodium and potassium ions near the cathode, 
until the free alkali attacks the cement. Non-reinforced 
concrete structures are immune from troubles caused by 
electrolysis. — 0. R. 

Patents. 

Iron or. steel or like structures ; Composition for covering 

. N. J. Porter, Belfast. Eng. Put. 14,182, Juno 

19. 1913. 

The iron or steel surface is coated successively with a 
bituminous paint, and one or more coats of mineral rock 
asphaltum applied in a {ilastic state. It is then roughened, 
or mtty material applied, to form a bond for a magnesite 
and magnesium chloride, or similar eompiisition, which is 
laid on in a plastic condition. The combined coydring 
adheres to the steel without the use of holdfasts or cleats. 

— T. St. 

Heat-insulating material ; Process of producing . 

J. A. Scharwath, Cranford, N.J. U.S. Pat. 1,092,402, 
April 7, 1914. 

A MASS consisting essentially of alkaline silicates is heated 
in an Ofien mould, and is agitated and the solid crust 
removed, until a porous solid product is obtained. — A. T. L. 

Cement-manufacturing apparatus. F. Worm, Assignor to 
German-American Portland Cement Works, La Salle, 
III U.S. Pat. 1,092,551, April 7, 1914. 

Between the leed-end of the kiln and the stack is a dust- 
ooUeoting chamber of greater cross-section than the kiln 
and sta^, and increasing in cross-section towards the 


X.-METALS ; METAUURGY, IMaUDJNG 
ELECTRO-METALLURGY. 

Tiianiferous iron ores; Smelting of in the blast 

furnace. 0. Simmersbach. Stahl u. Eisen, 1914, 34, 
672—674. 

1 In smelting titaniferous iron ores the aim should bo 
i to obtain all the titanium in th(‘ slag, as it does not 
improve the quality of pig-iron. Ores mixed so that 
the slag does not contain more than 2 per cent. Ti, can be 
smeltinl in the same way as titanium -free ores ; and 
provided that the slag contains under 6 ix>r cent. MgO, 
its molting point will not be inconveniently high. Examples 
of titaniferous iron ores smelted in America are given, 
with analyses of the ores, slags, etc. — T. 18 t. 

Iron ; Embrittling of by caustic soda. J. If. Andrew. 

Trans. Faraday Soc., March, 1914. [Reprint, 14 pages.] 
WRoroHT iron corrodes slowly, becomes highly crystalline 
and eventually britth*, by immersion m a concentrated 
aqueous solution of caustic soda at lOO® C. for several 
months. The corrosion is attributed to electrolytic 
action between the two jihases, crystalline and amor- 
phous, of which the metal is constituted, iron going 
into solution at the anode (forming sodium ferriU^j, 
hydrogen being liberated at the cathode. Part of 
the hydrogen is occluded by the metal, being first 
absorbed by the amorphous constituent, thereby 
forcing the crystals aiw^rt, and ultimately causing the iron 
to become crystalline and brit tie. The brittleness decreases 
with time, an equilibrium being finally established between 
the metal and the gas, and is due rather to molecular 
rearrangement induced by occlusion or evolution of 
hydrogen than to the mere presence of the latter in 
solution. The jiutential difference between the amorphous 
and crystalline phases and hence the rate of corrosion 
decrease as the latter phase become i hydrogonised, the 
passivity of iron jiroducod by immersion in caustic soda, 
being duo to this cause. Similar results were obtained 
with electrodepositcd iron, but steel containing 0*6 pec, 
cent. C was much leas affected by caustic soda solution. 

I The recrystallisation of electrodepositcd iron upon cooling 
through the Ar, point is also considered to be due to 
1 evolution of hydrogen. — W. E. F. P. 

! Iron nitride. G. Charpy and S. Bonnerot. Comptes rend,, 
1914, 158, 994—996. 

Iron nitride {Fe*N), obtained by heating finoly-idivided 
iron in a rapid current of ammonia at 650° — 700** 0., is 
completely a 60 om[>osed when heated in nitrogen above 
600** 0., even at pressures as high as 18 atmospheres. 
Below 600** C. only about half the nitrogen is expelled, 
whioh suggests tlm existence of a more stable nitride, 
Fe«N. Iron does not combine directly with nitrogen 
even at pressures of 18 atmospheres. Having regard to 
its properties, iron nitride probably does not exist in 
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metallorgioal products ; the nitrogen often found in iron 
may be either occluded or combined with some element 
other than iron. — W. H. P. 

Irtm tn soils ; MUcMytic corrosion of . B. McCk>llum 

and K. H. Logan. Technol Papers of the Bureau of 
Standards, Washington, 1913, No. 25, 69 pp. 

Two kinds of corrosion are distinguished, (1) electrolytic 
corrosion due to external electric currents, and (2) self- 
corrosion duo to currents originating, from whatever 
cause, within the corroding system itself. The “ efficiency 
of corrosion” (t.e. ratio of actual corrosion to that 
theoretically possible for a given current) is greater 
the lower the current density, is practically independent 
of the voltage, and increases with the moisture content, 
up to saturation, of the soil. Corrosion of iron embedded 
in earth is always greater in open vessels than in sealed 
vessels. There is no material difference in the ” efficiency 
of corrosion ” of various kinds of iron used for under- 
ground pities. The electrical resistance of the soil varies 
greatly with the temperature, being over 200 times greater 
at ““18° C. than at -{-18° C. — 0. B. 

Steels ; Equilibrium of carburisation of in fused 

mixtures of chloride and cyanide of ])otassium. A. 
Portevin. Comptes rend., 1914, 158, 1025 — 1027. 

8tkbl (C 0-78 tier cent.) and pure iron were immersed 
in molten mixtures of potassium chloride and cyanide 
containing 25, 60 and 75 per cent. KCN, rc^tiectively, for 
lieriods varying from 9 rains, to 5 hrs. at 900° C. The depth 
of decarhurisation of the steel (maximum 0-75 mm.) and 
of carburisation of the iron (maximum 0*02 ram.) wore 
measurctl and the percentage of carbon in the surface 
layer determined in each case. I’he mean rt^sults in the 
5 hour tests wore 0*25 jier cent. C! for the docarburised 
and 0*26 C for the carburiHed layers, the two phenomena 
apparently tending towards a common limit irrespective 
of the projK)rtion of cyanide in the bath. — W. E. F. P. 

Nichd-steel : Influence of gases on rich . ■ W. Frochlich. 

«tahl u. Eisen, 1914, 84, 723-“-724. 

The gases, especially hydrtigen, present in rich nickel- 
steel could not bo completely removed — even by fusion 
in a 0-mm. vacuum. Metal treated in this manner 
absorbed hydrogen when subsequently ignited in a current 
of the gas ; chilling slightly increa^ the hydrogen 
content of the metal. Mechanical tests showed that rich 
nickel-steel, unlike steel and iron, was not adversely 
affected by contact with gases during the manufacturing 
process. — ^W. K. S. 

Cobalt in steel ; Determination of . P. Slawik. Chom.- 

Zeit., 1914, 88, 514—515. 

1 — 2 OEMS, of drillings are dissolved in dilute hydrochloric 
acid, oxidised with potassium chlorate and the excess 
of acid evaporated. The solution is treated with zinc 
oxide emulsion, added in small portions at a time, carefully 
avoiding exoess, until the precipitate coagulates. The 
volume is made up to 600 c.c., and 250 c.c. are filtered. 
The solution, containing only cobalt, nickel and man- 
ganese, is concentrated to 100 c.c., treated with 20 c.c. 
of strong hydrochloric acid, and the cobalt precipitated by 
30 c.c. of a 2 per cent, alcoholic solution of nitroso-/*- 
naphthol. The precipitate is strongly ignited and 
weighed as Ck)g04. In the case of nickel steel the ignited 
precipitate should be dissolved and the precipitation 
repoated.-W. R. S. 

Gold and platinum meJUds ; Method of assaying coneen- 

trates and battery chips for . A. F. Crosse. J. 

Chem., Met., and Min. Soc., S. Africa, 1914, 14, 373 — 374. 
Thb lead button obtained in the ordinary pot assay 
is cupelled at a faiiiy high temperature, 2^ gnus, of 
(stanoard) silver added, and the resultii^ bead alloyed 
with about 8 times its weight of cadmium, the latter 
being fused under potassium cyanide in a poroelain (wucible 
at a low red heat, the silver oead added, and the ohaige 
shaken to produce a homogeneous idloy. From the 


cooled melt the cyanide is removed by warm water, and 
the alloy digMted with dilate nitric acid (1:3). The 
insoluble portion is collected on a filter, the paper inoin* 
erated at a low temperature, and the residue fused at a dull 
red heat with potassium bisulphate. The oooled melt is 
dissolved in warm water, filters (the filtrate may contain 
rhodium and palladifim), the filter paper gently inoinerat^ 
and the residue digested with oold o^a regia,' the 
insoluble osmiridium being filtered off, ignited and 
weighed. The aqm regia solution, containing gold 
and platinum, is twice evajiorated to dryness on the water- 
bath (a few drops of hydroohlorio aoia being added each 
time) and the final residue dissolved in a little water : 
gold is precipitated from the solution by a slow current of 
sulphur dioxide, and then platinum by means of mag- 
nesium. Synthetical tests with gold and platinum gave 
satisfactory results. — W. E. F. P. 

Mineral production of the United Kingdom in 1913. Board 
Board of Trade J., April 23, 1914. [T.R.] 

The following tables, showing the output of coal and 
certain other minerals in the United Kingdom at mines 
worked under the Coal and Metalliforous Mines Act (the 
returns from o[uarrio8 under the Quarries Act are not yet 
available) dunng the year 1913, with comparative figures 
for the preceding year, are extracted from an advance 
proof of tables prepared for the Mines and Quarries General 
Report and Statistics for 1913 : — 


/. — Output of minerals under the Coal Mines Acts, 


Barium (comiioimdH) 

(-^oal 

Clay and shale, other than tlre- 

clay and oil shale 

Firo-clay 

Igneous rocks 

Iron pyrites 

Ironstone 

Lliiicstoiie 

Oil shale 

Handstono (iucluditig " (ian- 
Istcr ”)• 


1912 1 

1013. 

Tons. ' 

Tons. 

4,712 

4,610 

260,398,578 , 

287,411,869 

399,033 

457,244 

2,287,719 

2,585,763 

268 

688 

8,442 ! 

8,964 

0,744,258 : 

7,709,624 

12,009 I 

7.525 

3,184,826 

3,280,143 

152,150 1 

144,923 


* The quatitlty of gatilstcr obtained was 143,070 tons In 1012, 
and 141,340 tons in 1913. 

11, — Output of certain minerals under the Mdalliferous 
Mines Regulation Acts. 


1012. I 1813. 


Arsenic 

Barium (compounds) 

Bauxite 

Chert, flint, etc 

Clay and shale 

Copper ore and copiier precipitate 

Fluorspar 

llypHUin 

Igneous rocks 

Iron ore 

Iren pyrites 

Lead ore 

Limestone * 

Manganese ore 

Ochre, umber, etc 

R<M*k salt 

Sandstone 

Slate 

Tin ore, dressed t 

Zinc ore 


Tons. 

2,103 

38.055 

5,7iH) 

4,787 

123,270 

1,012 

28,001 

243,811 

01,117 

1,675,808 

2,080 

25,383 

843,560 

4,170 

5,804 

218,055 

08,022 

101,048 

6,822 

17,704 


Tons. 

1,604 

43,408 

6,055 

5,173 

133,984 

2,705 

33,833 

238,494 

57,921 

1,881,858 

2,463 

24,265 

356,316 

6,393 

5.999 

214,573 

89,718 

05,271 

0,042 

17,294 


* Including 1,432 tons of calc spar in 1012 and 1,267 tons In 
1013. 

1 In addition, 408 tons of undressed tin ore were obtained in 
lOu and 1,042 tons in 1913. 


The above figures do not in all oasee repreaent the tetal 
production of the minerato for the year. Large (^oantitioa 
of several important minorab, such as iron ore, hmestone, 
sandstone, slato, clay, etc. are obtained from quarries 
under the Quarries and from other open workings, the 
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retumfl from which are not yet available. The totals for 
coal and for the ores copper, lead, and zinc are, however, 
substantially complete. 

Copper solutions; Action of iron sulphides m . S. 

Croasdale. Eng. and Mm. J., 1914, 97 , 745—748. 
Metaijjc copper, not copper Kiilphide, is precipitated 
from solution by ferrous sulphide or iron matte : 

4Fe.S i CuSO^=Cu-f Fe«0,+Fe,S,. 

When the solution contains more than 3 iH‘r cent, of free 
(sulphuric) acid, the precipitated metal is masked by the 
presence of a small quantity of copper sulphide, but the" 
amount of cojiper m the precipitate (Cu-fFcjS^) remains 
practically constant irre8|»ective of the time of contact 
and the temfM;ruture of the solution. Artificial sulphides 
of iron and ct>pner. containing more than 5 }»er cent, of the 
latter, have only a slight precipitating eftect upon copper 
solutions. There is apparently no rule governing the 
action of the natural sulphides of iron, some of which, both 
simple and complex, precipitate copftc'r rapidly from its 
solutions under favourable conditions, whereas others 
have practically no yirecipitating effect. — W. E. F. V 

Patents. 

Iron itre and the like; Proass for brl<fUftiitm . ‘G. 

(Irusius, Kreis Peine, (fcnnanv. Bug. Pat. 27,53<», 
Nov. 20, 1013. UndiT Int. (Vuiv., Nov. 30, 1912. 

Taii from which tlie middle oils, water and light oils, have 
be(‘n rein()ved, is used as a binding material for iron ore, 
Thomas slag, ete. — T. St. 

Iron ores, ck. ; Treatment of fine hi/ atj<j]ono ration In 

a roitiri/ fnrnaa' and smelting in the blast furnace, (J. 
Polysiiis. tier. Pat. 271,367, March 2, 1012. 

'PuE line (‘re, with the necessary additions, is agglomerated 
in one or more rotary furnaces disfiosed above the blast- 
furnace mto which thi^ hot agglometated material is 
charged directly. -A. S. 

Iron and olfur notals ; Process and apparatus for recover- 

tmj from blast-furnace dust artel the like. J. B. E. 

Billard. Fr. l‘at. 464,623, Nov. 6, 1013. 

A MIXTURE of the dust with bituminous coal and lime is 
agglornerateil by “ coking ” and then smelted, the coking 
being effected in a series of parallel channels communi- 
cating with the smelting chamber and heated by the 
gases from the latter. — W. E. F. P. 

Iron oxide ores ; Process and rotary kiln for the jtreparation 

of fur magnetic concentration. E. Schroder. Gcr. 

Pat. 271,695, duly 21, 1011. 

The ore is heated under reducing conditions by a flame 
from a burner, the latter being introduced, at the lower 
end of the rotary kiln, and so near to the wall of the kiln, 
that the ore, comes in contact with the inner yiortion of the 
flame. — A. S. 

Iron; Process of treating niollen . J. E. Johnson, 

jun. Fr. Pat. 464,208, Uct. 20, 1013. Under Jnt. Co'nv., 
Aug. 13, 1913. 

To imjirove resistance, fineness of grain and “ white- 
ness ” of the lower grades of cast iron, a portion of the 
molten metal is “ blown ” until practically all the siliooii 
is oxidised, and then at a lower temperature (to prevent 
oxidation of carbon) until saturated with oxygen. Silicon 
and the remainder of the original metal are then added. 

--W. E. F. P. 

Refining metals ; Process of . A. Patton, 

McKeesjxirt, Pa. U.S. Pat. 1,091,688, March 31, 1914. 

Molten steel from a Bessemer or an acid open-hearth 
furnace is poured into an acid-lined vessel, and thenoe, 
without the acid slag, into a basio-lined reoeptacle in 
which it is treated, first with materials to form a basic 
slag and then with a recarburiser and manganese. — ^A. S. 


Iron and nickel ; Separation of from cupriftroM 

sulphide ores and metallurgical products {mattes). W* 
Borchers and E. Thilges. Ger. Pat. 271,696, Aug. L 
1913. 

The material is melted with lime or limestone and a 
carbonaceous reducing agent, the latter being introduced 
gradually, so that at first mainly iron, and then iron and 
nickel are separated, whilst, simultaneously, tl^ basic slaf 
l>ecomc8 richer in sulphides (calcium sulphide), which 
retard the scyiaration of the copper. The lining of the 
hearth may serve as source of carbon^eous reducing 
agent, the carbon dissolving in and diffusing through 
the iron or forro-riickel first separated, and only then 
coming in contact with the charge above. — A. S. 

Copper ; The recovery of from its ores and solutions. 

H. L. Sulman, H. F. K. Picard, and Minerals Separation 
Limited, London. Eng. Pats. 1162, Jan. 16, 9171» 
April 18, and 16,017, July 11, 1913. 

Pyrites or copjier pyritc's is heated with lime, or with 
lime and carbon, and the product, containing fcirous 
sulphide and calcium sulphide, is used to precipitate 
cop|M‘r as Bulphich* from copper- bearing solutions, pre- 
ferably acidified. The copper sulphide is added to ore 
pulp which IS to be treaU‘Cl by the agitation-froth method 
of concentration, to increase the volume and coherence of 
the froth. Pul]) containing copper in solution, may 1 0 
treated directly with the sulphide precipitant.— T. St. 

Jioron-copper ; Manufacture of . E. IX Gleason, 

Brooklyn, N.Y., U.S.A. Eng. Pat. 8790, April 14, 
1913. ‘ 

A FUSED mixture of calcium fluoride, 3, and vitrified borio 
acid, 1 part, is licated until dense fumes of boron fluoride 
are evolved, and moltcTi copper at about 2500^ h. 
(1371" (A), or higher, is then added. UopyKT having boron 
in the graphitoidal state uniformly distributc'd throughout 
it 18 thus obtained, and is used for ])re})aring alloys of 
copper and lead, and ot cojijier, lead and tin, in which the 
copper IS eomiiiinuted to the greatest possible extent, and 
unimrmly distributed.— T. St. 

[Copper \ Alloy. T. "Westley, Dudley. Eng. Pat. 16,982 
July 11, 1913. 

Different grades of the alloy have the following com- 
position 



' (’ll 

Su 

Zi) 1 

1 

1 

I’b 

Mn 1 

A1 

j 

IP 


1 Ih. 

lb. 

Ib. 

11). 

Ib. 1 

lb. 

lb. 

‘ JJUTCl ” . . . 


' lOi 

i lil 

1 

1 



Tough ” . . . 



' }fi 

i u 


i 


‘ Meifiuui ” . 

1 

, 7i 

1 “ 

1 ^ 

1 

i 

A 


— W. E. F P. 


Metal femnding. The British Thomson-Houston Co., 
Ltd., London. From the General Electric Co., Scjhenoc- 
tady, N.Y., U.S.A. Eng. Pat. 6286, March 13, 1913. 

CorrBR, silver, or other metal which absorbs gas when 
melted, is melted and superheated above a layer of a 
mixture of boric anhydride (2 or more parts per 100 parte 
of metal) and an inert material such as charcoal or ooarso 
sand. Copper is preferably heated to about 1300® C. 
The boric anhydride, which remains molted below the 
metal, is then gradually stirred into the melt to effect 
purification, and when finally, with the inert materi^, it 
floats on the metal, the atter is oast os quickly as possible. 
Copper thus treated has a high electrical conductivity. 

— T. St. 

Metalliferous ores ; Concentrating apparatus for dleaning^ 

separating and dass^ying'' . G. H. Harris, Wade- 

bridge, Cornwall. Eng. Pa<t. 7233, Mar. 26, 1913. 

To shake or bump washing or jigging tables, a shaking 
mechanism of the type having a driven member (pulley, 
crank or eccentric), attached to the upper end of the shaft 
about which the table rotates, adjustable out of balance. 

—W. £. P. P. 
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Sodium; Manufacture of and apparatus for use 

therewith. J. W. Swan, Warlingham, Surrey, and 
J. A. Kendall, London. Eng. Pat. 7987, April 4, 1913. 

The mixture of sodium vapour and carbon monoxide 
produced by distilling sodium carbonate and carbon, is 
passed through fused sodium cyanide to retain anv carbon 
■and sodium carbonate produced by a reversal of the 
original action. The cyanide may be introduced into the 
retort with the soda, or may bo formed there by passing 
a current of nitrogen into the retort. The condenser is 
provided with suitable outlets for cyanide, sodium, and 
oarbon monoxide. — T. St. 

AlkaH metals ; Process for preparing by reaction 

between their haloid salts and certain compounds of alka- 
line-earth metals. L. Haokspill and C’. Staohling. 
Fr. Pat. 4G4,4tt9, Nov. 5, 1913. 

Ak alkali halide is heated, preferably in a vacuum, with 
u carbide, hydride or silicide of an alkaline-earth metal. 

-W. E. F. P. 

Alkali metals ; Production of alloys of by electrolysis 

of fused alkali hydroxides^ and the production from these 
alloys of alkali metals or their compounds. E. A. Ash- 
croft. Fr. Pat. 464,951, Nov. 14, 1913. 

A THIN layer of melted caustic alkali is elwtrolysed at 
about 400° C., using a molten heavy metal as the cathode, 
and a current density as high as possible at the anode, 
the olootrolyto and cathode being kept in movement. 
The alloy may bo further treated in a second cell, working 
separately or in combination with the first and with or 
without the use of electrolysis, for the prodviction of alkali 
metals, alkali amides, cyanamidcs, cyanides, etc. — B. N. 

“Galvanising wire, sheets and other products ; Bath for . 

N. K. Turnbull, Manchester. Eng. Pat. 9815, Apr. 26, 

1913. 

The molten zinc is floated upon molten lead, and con- 
tamination of the zinc by the steel container is prevented 
by confining the external heating of the latter t<> the 
bottom and lower portion of the sides, and by providing 
the upper, unheated portion with a lining of refractory 
material or solidified zinc, an external, annular cooling 
chamber being disposed around the top of the container 
in the latter case, — W. E. F. P. 

Screw or worm conveyers for use in charging rotary reduction 
furnaces. A. E. Bourcoud, London. Eng, Pat. 10,207, 
Apr. 30, 1913. 

The distance between the discharge end of the conveyor 
and the end of its casing w lengthened, either by means of 
a telescopic fitting, or by altering the position of the 
worm or screw. A mass of material suttieient to prevent 
leakage of gas is thus mai' tained in the discharge end of 
the conveyor casing. — W. E, F. P. 

Tin ores or concentrates ; Treatment of . E. V. 

Pearce, Penzance. Eng. Pat. 11,612, July 22, 1913. 
The ore (cassiteritej, alone or mixed with sulphur or 
pyrites, is heated out of contact with air. The sulphides 
or other compounds formed from metallio impurities are 
then removed by treatment with mineral acids, the 
liydrogon sulphide evolved being employed for the separa- 
tion of commercial products from the acid solution. The 
residue from the acid treatment is smelted for tin as usual. 

~W. E. F. P. 

nickel; Recovery of from its ores. H. L. Sulman, 

H. F. K. Picard, and A. E. Roberts, London. Eng. 
Pats. 17,131, March 18, and 18,769, Aug. 18, 1913. 
Additions to Eng. Pat. 27,626, Nov. 30, 1912 (this J., 

1914, 30). 

Maohieium silicate ores (garaierite) containing niokel 
are treated with a limited quantity of sulphuric acid, 
wfaioh has a sdieotive action on the niokel The latter ie 
finally precipitated bv a soluble sulphide. Mofjpeetam 
«ulphate is crystallised from the filtrate, mixed with two 


equivalents of common salt, and the mixture, after heating 
to drive off steam and hj^^oohlorio acid, is roasted in a 
rever^ratory furnace with coal to produce sodium 
sulphide, which is used for the precipitation of nickel in 
succeeding operations. — T. St. 

Metals; Process of freaiing . \ Rendering iron and 

cop“l)er non-oxidisabk.] E. 0. Gilson, Schenectady, 
N.Y., Assignor to General Electric Co. U.S. Pat. 
1,091,057, March 24, 1914. 

Metals such os iron or copper are rendered non-oxidisablo 
by heating them in a non-oxidising atmospliere to 600°— 
900° (J. in contact with a powdered mixture of pure 
aluminium and aluminium oxide, and a small percentage 
of a chloride.— T. St. 

Aluminium alloy. W. A. McAdams, Bay Shore, N.Y. 

U.S. Pat. 1,092,600, April 7, 1914. 

An alloy of Al, 70; Zn, 26; Cu, 3, and Ag, 1 parts by 
weight. —T. 8 t. 

Aluminium and its alloys ; “ Flux ” for and proceM 

of making the same. J. C. Geliy. Fr. Pat. 464,506, 
Nov. 6, 1913. Under Int. Conv., Nov. 16, 1912. 

The material (deoxidant, etc.) is composed of Ni, 1 ; Mn, 1 ; 
Cr, 1 and “infusible aluminiura “ 9 — 12, {Sturts by weight, 
and prepared by adding the last-named ingredient (obtained 
by reaction between anhydrous aluminium chloride and 
potassium) to the molten mixture of the other throe, and 
finally pulverising the product.— W. E. F. P. 

[Aluminium] Metals ; Process for producing colourations 

and black tints upon . L* Aluminium Frangais. 

Fr. Pat. 464,722, Jaii. 20, 1913. 

A NEUTRAL or alkaline solution of ammonium molybdate 
is electrolysed in a cell of which the metal (aluminium) 
forms the cathode. — W. E. F. P. 

Ekctric furnace for metallurgical purposes. H. H. Buck- 
man, jun., ludiaiupolis, Ind. U.S. Pat. 1,092,764, 
April 7, 1914. 

The oloctrodcB of the furnace extend downwards from a 
8upp<irt capable of rotating horizontally. One electrode 
is near the axis of rotation, and is of different polarity from 
the others, which arc equidistant from it. — T.S t. 

Metals; Precipitation of from cyanide solutions, 

('. Butters, Oakland, Cal. U.S. Pat. 1,092,705, April 7, 
1914. 

Cyanide solutions containing dissolved precious metals 
are passed through a rotating mill containing commercial 
aluminium as a lining and in the form of granular pieces. 

-T. St. 

Antiealhig furnace. H. Hillebrand, jun. Ger. Pat. 
271,438, Nov. 19, 1912. Addition to Ger. Pat. 257,716 
(this J., 1913, 540). 

The cooling chamber may be mounted, independently of 
the* furnace, on a movable support, and between it 
the furnace are two concentric annular sealing troughs, the 
inner one filled with granular material, such as sand, and 
the outer one with a heav}'^ oil. Both the coohi^ chamber 
and the furnace are thus effectively sealed, ana the inner 
sand seal servos to prevent the transference of heat to the 
oil seal and the entry of oil vapours into the furMace. 

-A. 8. 

Iron ; Methml of preeipitaiing from solutions containing 

zinc and iron. A. Ram6n, Helsingborg, Sweden. Eng. 
Pat. 9064, April 17, 1913. 

See Ger. Pat. 266,349 of 1912 ; this J., 1913, 1156.— T. F. B. 

Pig-iron; Manufacture of --- — , F. Prudhomme, Vienne, 
France. U.S. Pat. 1,092,168, April 7, 1914. 

See Fr. Pat. 434,014 of 1911 ; this J., 1912, 230.— T. P. B. 
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Sulphide ores ; Process for the ireaimcnt and separation of 

complex , T. R. Forland, Broken Hill, N.S. W. 

Eng. Pat. 7107, March 25, 1913. Under Int. Conv., 
March 29, 1912. 

Hee Pr. Pat. 456,063 of 1913 ; this J., 1913, 949.— T. F. B. 

Metals ; Processes of treating [to prewut oxidation]. 

British Thomson-Houston (b., Ltd., London. From 
Ueneral Electric (h., Schenectady, N Y., U.S. A. Eng. 
Pat. 9097, April 17, 1913. 

See U.S. Put. 1,091,057 of 1914 ; ])rcceding.-T. F. B. 

Chrwnium : Process for increming the yield of in the 

aluminotherinic production of carbon-free ferro-chroniium 
alloys from, chrome-iron ores. T. (toldschmidt, A.-O., 
EsHcn on Ruhr, (hirmany. Eng. Pat. 10,879, May 8, 
1913. Under Int. Conv., Feb. 18, 1913. Addition to 
Eng. Pat. 18,671, July 6, 1912. 

See Addition of April 26, 1913, to Fr. Pat. 453,205 of 
1913 ; this J., 1913, 1072.— T. F. B. 

Cupolas. A. Troponas and E. Tournicr, Paris. Eng. Pat. 
20,924, Sept. 16, 1913. Under Int. Conv., Oct. 21, 1912. 

See Fr. Pat. 449,663 of 1912 ; tliis J., 1913, 493.— T. F. JB. 

Blast furnaces ; Apparatus for charging with incan- 

descent coke. Scmmler, Wiesbaden, Germany. Eng. 
Pat. 22,873, Oct. 10, 1913. 

See Fr. Pat. 463,524 of 1913 ; this J., 1914, 424 — T. F. B, 

Waste heat ; Utilisation of - — more especially that of iron 
works and the like. C. Scmmler, Wiesbaden, Germany. 
Eng. Pat. 22,875, Oct. 10, 1913. 

See Fr. Pat. 463,300 of 1913 ; this J., 1914, 42t5.— T. F. B. 

Smelting meUily metal ores, and the like: Apparatus for 

electrically . S. Guggenheim, Berlin. Eng. Pat. 

23,004, Oct. 11, 1913. 

See Fr. Pat. 463,233 of 1913 ; this J., 1914, 426.— T. F. B. 

Metal-founding. C. L. Spinney, Lynn, Mass., Assignor 
to General Electric Co., New York. U.S. Pal, 1,091,542, 
March 31, 1914. 

See Eng. Pat. 6286 of 1913 ; preceding.— T. F. B. 

Nickel ; Recovery of from its ores. H. L. Sulman and 

H. F. K. Picard, Assignors to Th(; Madagascar Mineral 
Synd., Ltd., London. U.S. Pat. 1,091,545, March 31, 
1914. 

See Eng. Pats. 27,626 of 1912 and 3814 and 6703 of 1913 ; 
this J., 1914, 30.— T. F. B. 

Furnace ; Electric for use in metallurgy. E. Stassano. 

Krst Addition, dated Sept, 11, 1913, to Fr. Pat. 434,803, 
July 28, 1911. Under Int. Conv., Sept. 18, 1912. 

See Eng. Pat. 21,281 of 1912 ; this J., 1913, 95. — T. F. B. 

Furnace : Electric resistance and its application to the 

treatment of zinc ores. Comp, pour le Traitement des 
M^taux et des Minorais par rElcctricit^. Fr. Pat. 
464,347, Jan. 10, 1913. 

See Eng. Pat. 12,444 of 1913 ; this J., 1913, 1159.— T. F. B. 

Alhy ; Non-oxidisabk . J. Coup and E. Allbaugh. 

Fr. Pat. 464,656, Sept. 9, 1913, Under Int, Conv., 
April 1, 1913. 

See U.S. Pat. 1,069,113 of 1913 ; this J., 1913, 870.— T.F.B. 

Alkali metals ond their alloys ; Process for making by 

ehctrclysis of moUen alJcali carbonates. Chem. Fabr. 
von iteyden A.-G. Fr. Pat. 464,661, Nov. 8, 1913. 
Under Int. Conv., Nov. 18, 1912. 

See Got. Pat, 269,712 of 1912 ; this J., 1914, 321.-~T. F. B. 


Magnesium ; Process for producing melaUic . R. W. 

Wallace and E. Wassmer. Fr. Pat. 464,691, Nov. 10, 
1913. 

See Eng. Pat. 18,449 of 1912 ; this J., 1913, 1169.— T. F. B. 

Organic and inorganic substances [metals, etc.] ; Process for 

treating . J. A. McLarty. Fr. Pat. 465,134, 

Nov. 14, 1913. Under Int. Conv., Nov. 20, 1912. 

See U.S. Pat. 1,073,076 of 1913 ; this J., 1913, 980.— T.F.B. 

Separating different kinds of minerals, such as coal, ores^ 
etc. Eng. Pat. 26,418. See I. 

Purification of blast-furnace gases. Ger. Pat. 271,303. 
S(e 11 A. 


XL-ELECTRO-CHEMISTRY. 

Preparation and testing of silver nitrate for use in the silver 
voltameter. Rosa and others. See MI. 

Electrolysis in concrete. Rosa and others. ;S*ec IX. 
Patents. 

Accumulators; Lead . G. C. Dymond, Liverpool. 

From Marquise dcs Lignens ntki Tailhandier du Plaix. 
Paris Eng. Pat. 15,327, July 3, 1913. 

A PLATE for lead accumulators comprises a thin body 
portion with horizf)ntal Btri|)B inclined upwards at an 
angle to it, thus forming grooves for the reception of the 
active maU^rial. The strijw may be arranged on both sides 
of the plate, either opposite to one another, or with the 
Btri})8 on one side opposite to the grooves on the other, 
and the body portion may be cut aw^ay to make the plat^ 
light^^^, preferably l(‘Aving supporting bands. A well- 
ground mixture of litharge and glycerin is used as the 
paste. (Reference is directed to Eng. Pats. 11,923 of 1887, 
8904 and 18,034 of 1895, 780 of 1896, 23,243 of 1898, 
11,349 and 16,636 of 1899. 6454 and 10,191 of 1901, 4620 
and 12,857 of 1902, and 2J,224 of 1908 ; this J., 1888, 
218 ; 1896, 277, 361 ; 1903, 216.)— B. N. 

Electrodes applicable to primary and secondary batteries and 
to electrolysis, R. P. Barbier. Fr. Pat. 465,011, Nov. 
18, 1913. 

A POROUS mass of carbon is formed round a central 
carbon rod, by heating organic or mineral material in a 
closed vessel, and manganese or lead neroxide, or other 
active material is then fixed in the pores by chemical moans 
or by the electrolysis of suitable solutions. In the latter 
case the electrolyte may l>e regenerated by the use of similar 
exhausted electrodes, cither by an independent operation, 
or by connecting these with the negative polo during 
electrolysis. — B. N. 

Insulating composition. Insulator. F. M. Locke, Victor, 
N.Y. U.S. Pats. 1,091,678 and 1,091,679, March 31, 
1014. 

(1) Aluminium silicate and a boron compound are fused 
together to form a homogeneous body. (2) A “ vitrifiable 
base,” such as silica, is fused with boron to form a homo- 
geneous body. — B. N. 

[Electrical] Insulating composition. L. E. Bapinger, 
Schenectady, N.Y., Assignor to General Electric Co. 
U.S. Pat. 1,091,726, March 31, 1914. 

The composition is used as a filler for oil-immersed electrioal 
coils, ana oomprises, by weight, 82 parts of copal gum, 
10 of castor oil, and 8 parts of resin extracted from onid& 
rubber, to wUch oolopoony may be added. It possesset- 
high insulating properties, remains liquid when heated, 
and is insolulMe in minend oil, — B. N. 
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Furnace ; Electric crucihle , D. F. Calhane, Worces- 

ter, Maas. U.6. Pat. 1,091,808, March 31, 1914. 

An external wall of cement is provided with an inner one 
of asbestcMs filling, the latter having a partition of asbestos 
boajtl between its inner and outer surfaces, and within the 
whole is an inner wall of solid insulating material with a 
cement bottom and an electrode on the base. Several 
removable and replaceable solid insulating blocks of 
alundum are placed one noon the other at the bottom of the 
furnace for supi^rting tne crucible at different heights, 
and a continuous granular packing of carbon, acting as a 
resister, is placed around the Inooks and crucible, a 
second upper electrode being in contact with the carbon 
packing. Several removable insulating rings of alundum 
are located one upon the other within the packing around 
the crucible for directing the current, and by varying the 
number of rings the heat may bo concentraW along any 
desired portion of the walls of the crucible. — B. N. 

Furnaces ; Electric . F. T. Snyder. Fr. Pat. 

465,188, Nov. 21, 1913. 

The furnace, with heat-insulating refractory walls, is 
supplied with alternating current through a register having 
a negative temi^ierature coefficient, and the temiicrature 
is regulated by submitting the current to the influence of 
a “ reactance,” so that the energy which is develojied 
diminishes with an increase of flux of the current through 
the resisUT. The ‘‘ reactance ” may consist of thin steel 
})lates or rings enveloping the furnace, or be entirely at the 
exterior of the furnatio in series with the resister, or a 
combination of the two methods may be used. — B. N. 

Ekctrode-Jutlder for electric furnaces. Ges, fiir Elektro- 
stahlanlagen m.b.H. Fr. Pat. 464,396, Nov. 4, 1913. 
The electrode is surrounded by two tubes ; at the upper 
end the inner tube has a screw thread on its outer suitace 
and the outer one a thread on its inner surface, whilst at the 
lower end the outer surface of the inner and the inner 
surface of the outer tube taper in opposite directions, 
so that by turning the outer tube the conical surfaces arc 
f orced together for mai ntai ni ng a tight j oi nt. A collar, also 
threaded, is screwed on to tlie top of the inner tube, and, 
by means of packing, maintains a tight joint between this 
tube and the electrode. — B. N. 

Purification of gas by high-tension electric currents. Purify- 
ing gas by electricity ; Process and apparatus for by 

cfMrging and depositing the particles in suspension. 
G. A. Krause. IV. Pate. 465,276 and 466,277, Nov. 24, 
1913. Under Int. Conv., Nov. 25, 1912. 

(1) The curves of the current are utilised to a greater 
extent by a division of the current, this being produced 
by an arrangement of several points and plates, fixed or 
movable, in contact with each other in the circuit. (2) 
Electrodes of the same polarity are employed at the 
places of charging and deposition, and the speed of the 
gas in the channel connecting the chambers containing 
the electrodes is greater than in the chambers them- 
selves. Groups of electrodes, pivoted around an axis, 
may be employed as the collecting electrodes. — B. N. 

Insulator. Insulating malerial. L. E. Barringer, Schenec- 
tady, Assignor to General Electric Co., New York. 
U.S. Pate. 1,091,620 and 1,091,621, March 31. 1914. 
See Eng. Pats. 2128 of 1909 and 5156 of 1911 ; this J., 
1910, 164 ; 1911, 1320.-~T. F. B. 

Electrical-insulating cowzxwVwn and method ofwewring 
the same. J. W. Aylsworth, Assignor to Condensite 
Co. of America, East Orange, N.J. U.S. Pat. 1,092,511, 
AprU 7, 1914. 

See Ft, Pat. 436,944 of 1911 ; this J., 1912, 446.— T. F. B. 

Electro-osmotic operations; Process and apparatus for 

carrying out . Gee. f. Elektro-Osmose m. b. H. 

Ft. Pat. 464,714, Nov. 10, 1913. Under Int. Conv., 
July 21, 1913. 

See Eng. Pat. 26,061 of 1913 ; thk J., 1914, 206.— T. F. B. 


Electrolysis of aqueous solutions ; Process and apparatus hr 

the . Soo. pour Tlndustdo Chimique & Bale. tV. 

Pat. 465,128, Jan. 29, 1913. 

See Eng. Pat. 11.872 of 1913 ; this J., 1913, 981.— T. F. B. 

Incandescence bodies [of boron] for electric lampSt furnaces, 
etc. Ft. Pat. 464,552. See IIb. 

[Elecirdytic] Preparation of per sulphates from sulphates or 
bisulphaks, without the umc of a diaphragm, Ger. Pat. 
271,642. See\l\. 


XU.-FATS; OHS; WAXES. 

Oil resources of the Empire. F. Mollwo Perkin. J. Roy. 

Soc. Arte, 1914, 62, 471—488. 

Report, largely statistical and commercial of the oils, 
mineral, animal and vegetable, obtained within the 
Imperial area, and arranged both geographically and 
according to class or nature. 

Fish oil from India. Bull. Imp. Inst., 1914, 12, 60 — 53. 
As a result of experiments carried out by the Madras 
Governnuuit Fishery Department a local fish-oil industry 
has boon established. In 1909 there was only one factory, 
but. at the commencement of the 1911 — 1912 season 
between forty and fifty small factories were producing oil 
and guai.o ^^om fish — principally sardines — in Malabar 
and South Cannra, The fish is boiled in open pans holding 
^ to I of a ton and is then pressed in coarse ooir bags in 
simple screw presses ; the guano is broken up and tun 
dried (see this J., 1914, 270). The crude oil fetehes about 
£10 10s. per ton of about 2!>0 galls, at the factory. A 
better market exists for finer grades of oil, and maohineiy 
has been installed at Tanur for producing pale-coloured ou, 
for separating the ”stearine” and refining the oil. The 
analytical characters of a number of samples of the oil and 
one of the ” stearino ” are tabulated : they show that these 
oils would bo suitable for the usual purposes to which fish 
oils are applied, such as leather dressing, etc.— R. G. P. 

Natural and hardened [hydrogenated] fats ; VnsaponiMk 

constituents of . J. Marcusson and G. Moyerneim. 

Z. angew. Chom., 1914, 27, 201 — ^203, 

Various natural fats, including tallow, whale oil, and 
vegetable oils, contained from 0*03 to 0*38 of cholesterol 
or pbytosterol (determined by the digitonin method), the 
higWt proportion being found in linseed oil and the 
lowest in tallow. The pbytosterol constituted from 33 to 
55 per cent, of the unsaponifiable matter of the vegetable 
oils, and the cholesterol from 8 to 14 per cent, of the 
unsaponifiable matter of the animal fats. The other 
constituents consisted in the main of dextrorotatory 
alcohols which neutralised, wholly or in part, the optical 
Irovorotation of the cholesterol or phytostorol. For ex- 
ample, the sesamin in seeam4 oil caut^ the unsaponifiable 
matter to have [aju— +52®. This characteristic may be 
used* as a tost of sesam^ oil in oases where the colour 
reactions give negative results through previous treatment 
of the oil. The unsaponifiable matter, after removal of the 
cholesterol or phytostorol as digitonidos, was a thick oily 
substance, containing dextrorotatory alcohols, with the 
exception of that from tallow which contained l»vo- 
rotatory alcohols. Only in the case of dark marine animal 
oils (Tranen) wore there more than traces of hydrocarbons. 
The unsaponifiable matter of sesamd oil freed from choles- 
terol showed [a]D==102®. The iodine value of the un- 
precipitated unsaponifiable matter of the fats examined 
ranged from 56 to 78, or about the same as that of the 
cholesterol or phytosterol (68). Small quantities of 
hydrocarbons may be detect^ by this test. As a role 
hydrogenated fats contained less cholesterol or phy^terol 
tton wo original fats, the proportion decreasing with the 
degree of hardening. The otW constituents of the on- 
saponifiable matter wore yellow and semi-solid. From 
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talgol ’* and candelite a saturated alcohol was | 
extracted with petroleum spirit. It melted at 69-3® to ! 
59*8° C., and had the refraction at 100® 0. of octodecyl i 
alcohol (1-4268). On hydrogenation cholesterol was j 
resittified to the extent of about 75 per cent, at 200® C., | 
whilst phytosterol w^as not appreciably affected. At , 
260® C. cholesterol no longer yielded crystalline deriva- 
tives, though the*c could still be obtained from phytosterol. 
This explains why cholesterol cannot be precipitated with 
diffitonin from “ talgol ” and similar products from animal 
fats.-C. A. M. 

Jiubber 8ub>if Hates. Ditruar. See XIV. 

Deiertlfm of eoemmd oil iv buiirr fat by meam of 
Polevskva distillation method arul BOmer's phytostcryl 
acetate method. Bartlu-l and h’onden. See, XIX a. 

Preparation of new cheap feediiuj stuffs and food products. 
Nagel. See XIXa. 

Patents. 

Animal inaiter containinij moisture, oil, or grease : 

Ap'ftarat us for treating . O. F Metzger, Lakewood. 

Ohio. V.H. Pat. 1,091,524, March 31, 1914. 

The material is heated, by means of steam pipes, in a 
perforated casing which can l>e separated into sections, 
means being provided for draining off liquid from the 
S))aoe bctwiim the casing and the outer wall of the tank, 
which is connected at the top with an exhaust fan. 

—C. A. M. 

•Oleic and other fatty acids drived from train or fish oils ; 
Process for deodwising . W. H. Hofmann, Ham- 

burg, Germany. Kng. Pat. 21,478, Sept. 23, 1913. i 
Under Int. Conv., Sept. 28, 1912. 

See Fr. Pat. 462,763 of 1913 ; this J., 1914. 324. ~^T. F. B. 

.Sterilisation of liquids [and^ bleaching oi7w, by ultra-violet 
rays]. Addition to Fr. Pat. 403,945. See XlXn. 


xni.-PAnrrs ; pigments ; varnishes ; 

RESINS. 

.Chemical utilisation of Southern pine waste. Whitaker 
and Bates. See V. 

Patents. 

Lakes ; New cokmr . P. A. Newton, London. From 

Far^nfabriken vorm. F. Bayer und Co., Elberfeld, 
Germany. Eng. Pat. 15,657, July 5, 1913. 

Pigments of bluish red shade and fast to light are jiro- 
duced from the aluminium comi>ounds of sulphonic acids 
of purpurin or purpurin- amide. The substratum may be 
the excess of aluminium hydroxide from the preparation of 
the lake, or any other substance, e.g.y barium sulphate. 

— J. B. 

Turpentine ; Separating apparatus for . Turpentine- 

condenser. H. L. Hough, Redlevcl, Fla. U.S. Pats. 
1,092,061 and 1,092,062, March 31, 1914. 

(1). The material is introduced into a perforated separat- 
ing receptacle disposed at the top of a tank and above 
the first of a scries of settling comimrtments in the bottom 
of the tank ; and is there subjected tG the action of a 
steam spray. (2). The vajKmrs are condensed in a 
chamber surrounded by water or other medium and 
having a hopper-shaped bottom in which is an opening 
through which the condensed liquids fall into a lower 
chamber provided with means for separating the tur- 
pentine from the condensed water. — C. A. M, 


White lead ; Process of producing . E. Euston, St, 

Louis, U.S.A. Eng. Pat. 21,848, Sept. 27, 1913. 

SEEU.S.Pat.l,075,143of 1913;thi8 J.,1913,1077.--T. F. B. 

Alumina colour-lake ; Red . Red alumina colousr- 

lakes obtained from aminoxanthopiirpurinsulphonic acids. 
C. Thun, Elberfeld, P. Tust and P. Thomaschewski, 
Vohwinkcl, Germany, Assignors to Synthetic Patents 
Co., New York. U.S. Pats. 1,090,352 and 1,090,363, 

I March 24, 1914. 

See Eng. Pat. 15,557 of 1913 ; preceding. — T. F. B. 

I Shellac and its allied lacs; Process of refiniitg . H. 

I CaHsard, Baltimore, U.S.A. Eng. Pat. 13,309, June 9, 

! 1913. 

I See U.S. Pat. 1,000,794 of 1913 ; this J., 1913, 835.— T. F. B. 

j Rf'.sinou'i comj)osifi()n. Resinous condensation product 
I M. ,). Callahan, Pittsfield, Mass., Assignor to General 
I Electric (\>., New York. U.S. Pats. 1,091,627 and 
j 1,091,628, March 31, 1914. 

See Eng. Pats. 24,060 and 24,059 of 1912 ; this J., 1913, 

9.51.— T. F. B. 

Resinous rnm position and process of making the same. 
j M. (-allahan, Pittsfield, Mass., Assignor to General 
1 Electric Co., New York. U.S. Pat. 1,091,732, March 31, 
j 1914. 

I See Eng. Pal. 24,254 of 1912 ; this J., 1914, 92.— T. F. B. 

Flexible compimtion, electrically insulating and unaffected 
by water and by heal. T. 1). Kelly. Fr. Pat. 464,679 
()ct. 17, 1913. Under Int. Conv,, Oct. 18, 1912. 

See Eng. Pat. 23,846 of 1912 ; this J., 1913, 1120.— T. F. B. 

Production of a high-grade, pale routmrone-resin from 
hexm; benzol of h. pt. 160®— 180® C. Gcr Pat. 270,993. 
See 111. 

Manufacturing a binding or covering medium from waste 
sulphite lyes. Eng. Pat. 7324. 6'ee V. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

Rubber substitutes. R. Ditmar. Gumml-Zeit., 1914, 28, 
998—1000, 1032—1034, 1070—1077. 

The author suggests that the elasticity of rubber sub- 
stitutes may be moasurt'd by placing the powdered 
substance in a cylindrical vessel, and allowing it to be 
compressed by a loadtsl piston, noting the depression 
and the recovery on subsequently removing the load. 
Details are given of a large number of experiments in 
preparing substitute from rape oil. 50 grms. oil were 
mixed with sulphur and with different additions (paraffin, 
mineral oil), with stirring, in a flat porcelain dish, 
and heated on an air bath till the reaction began, when 
the mixture foamed : the temperature was then 
usually about 195'’ — 200® C. The reaction usually lasted 
for at least 3 mins., the temperature rising to about 
220®— 230“ C. The hot mass was poured on a gla.ss 
plate, and the product tested after 24 hours. It 
was then stored for about 80 days and again tested for 
apiiearance, elasticity, etc. With unoxidised rape oil the 
best result was obtained by adding 32 per cent, of sulphur 
(calculated on the amount of oil). The product was nut 
I so good if loss than 28 per cent, of sulphur ivas used. 

I Using rape oil which had been oxidised by blowing in air 
! for 6 hrs. at 260® C., good results were obtain^ with 
18 per cent, of sulphur ; one of the best products was 
made with 22 per cent, of sal{>hur. A considerable number 
of experiments were made with both oxidised and un- 
oxidised rape oil with the addition of varying quantities 
of mineral oil. Analyses were made of the prodnots ; 
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UfuaUy inoie aolpliur wm loit by vdatiliMtio&» Mid the 
aoetone extract (8 hra.) and free auJphnr were higher in 
the ease of the tinoxidiaM oil. — fl. R jP. 


Some Barbier-Cfrignard reactions. Preparation of un- 
aaiwQltei hyd/roea/rbons yeiOi, eoningatei double linkages 
[isoprene], Kyriakidea. See XX. 


Patikts. 

Rubber ; Treatment of . F. Ripeau, Paris. Eng. Pat, 

21,771, Sept. 26, 1913. 

Sbb Ft. Pat. 460,689 of 1913 ; this J., 1914, 93.— T. P. B. 

Vulcanisation of natural or artificial rubber ; Process for 

accelerating the . Farbenfabr. vorm. F. Bayer und 

Co. Fr. Pat. 464,633, Nov. 7, 1913. Under Int. Conv., 
Nov. 16 and Deo. 24, 1912. 

Sbb Eng. Pat. 11,630 of 1913 and Ger. Pat. 268,387 ; this 
J., 1913, 1078 ; 1914, 269.— T. P. B. 


XV.-LEATHER; BONE; HORN; GLUE. 

Tannin ; Gclloid'Chemical studies on . M. Navassart. 

Kolloidohem. Beihefte, 1914, 6, 299 — 374. 

Exfbbiments with a number of samples of the purest 
oommeroial tannin, of different origin, wowed that tonnin 
has no definite solubility in water, aloohol, aoetone, 
oommeroial glaoial aeetic acid, and formol, but is misoible 
therewith in all proportions, forming gelatinous masses 
at high oonoentrations : in this respeot tannin resembles 
ooUoids of the emulsoid type, such as gelatin. It is 
practically insoluble in ether, chloroform, tenzene, petro- 
leum ether, carbon tetrachloride, carbon bisulphide, and 
xylene. The density of aqueous solutiorii of tannin of 
all oonoentrations, and of solutions in organic solvents 
for oonoentrations up to 20 per cent., is a Unear function 
of the concentration : in this resj^t tannin behaves 
more like a suspensiou-ooUoid. The specific optioal 
rotation of tannin increases considerably in aqueous 
solutions as the solution is diluted ; in organic solvents 
the rotatory power is lower and does not vaiy muoh at 
different oonoentrations. The viscosity of i^ueous 
solutions containing 10 — 12 per cent, of tannin is only 
sUghtly higher than that of pure water ; above 18 per cent, 
it rises rapidly, and at 30 per cent, is 9 — 10 times greater 
tiian that of water, whilst at 60 per oent. a jelly is formed. 
Solutions in organic solvents are more viscous than 
aqueous solutions at the ordinary temperature. The 
results of experiments on the dialysis, ultramicrosoopio 
examination, etc., of tannin solutions are also describe, 
and it is concluded that aqueous tannin solutions exhibit 
properties intermediate between those of a true solution 
and a colloidal solution, and between those of suspensoid 
and emulsoid sols.— A. S 


Tans ipldebapkeMS). Powdered and different reactions 

of hudromsis (photolysis), E. 0. Sommerhoff. Col- 
legin^ 1914, 81-84. (See also this J., 1914, 162.) 
Spabikolt soluble tannins {e,g, gambier and quebracho) 
are best diaidlved by moistening first with auttle cold 
water and then making into a paste with warm water. 
Sudden treatment with much hot water has the effect of 
lessening t^ solubility. Tannins have an opposite 
electric charge to that of animal blood and the autnor has 
shown that a third substance such as aloohol has a favour- 
able h^oenoe on the oxidation process of two coUoidB 
of oiwoslte dectrio charges such as albumin and tannin, 
id per oeot. of pure findy divided sulphur added to the 
ttiiMilphited qudSraoho extract in a large tumbler In 
whhdi 190 kilos, of osif ddns wws being tanned aanaed 
the whole of dm interior the drum to be ffOed with 


sulphur dioxide and the goods, even after lying for a day, 
had still a distinct odour of sulphur dioxide, sulphur 
may have derived ite o^gen dther from the air or mom 
the hydrated tannins. In the latter ease the tannins aa 
they penetrated the hide not only deotrioally neutralised 
the hide albumin but also yielded np oxyg^ becoming 
reduced. By lying in damp air seoondary photocdiemioai 
oxidation takes plaoe by which the hide albumin and also 
the quebracho tannin are further oxidised and become 
completely insoluble. The time of hanging and the 
intensity of the light is therefore of great importance 
as rega^ the reeistanoe of the leather to hot and oold 
water. The long boiling of gambier as usually practised 
in tanning and silk-dyeing causes a hydroMo decom- 
position of the phlobaphenes. The hy^olym is greatly 
aooelerated by light and air as the hydrogen ions of the 
water are activate by the oxygen of the air in the presence 
of the light ener^. The action of soap solutions on linen 
is also greatly intensified by sunlignt. Water in the 
presence of air and direct sunlight aots upon colloids 
forming hydrogen peroxide. — D. J. L. 

Tanning materials ; Colour valuation of . H. C. 

Reed. J. Amer. Leather Chem. Assoc., 1914, 9 , 170— 
174. 

In making oolour valuations of tanning materials, using 
pelt, the latter is always tanned completely, exoess ox 
colouring matter thus being present. As skin absorbs 
colouring matters seleotively this gives fallacious results. 
It is impossible to obtain rolt of sufficient uniformity to 
give oonoordant results. Ine use of hide powder is again 
advocated. The squeezed hide powder alter use in the 
official method of tannin analysis is broken up and allowed 
to dry in the dark and the oolour of the powder taken as 
an ii^cation of the oolour value of the material. The 
chroming of the hide powder has little influence on the 
colour.— T. C. 

Picric acid and quinone ; Tanning with . E. 0. 

Sommerhoff. Collegium, 1914, 225 — 229. 

PiORio acid is rapidly absorbed by hide, colouring it 
yellow and some tanning action takes place. Quinone 
ootours hide very slowly violet (better in presence of 
light) and this Ganges gradually to brown with aooom- 
panying tanning aotion. Picrio ooid tans without being 
oonstitutionally changed, whilst with quinone the reverse 
is the ease. Laboratory tanning experiments are con- 
sidered to correspond with picric acid tanning, i.e, tanning 
aotion without constitutional ohange in the tanning 
material, whilst in actual praotioe toe tanning process 
prooeeds, as with quinone, with simultaneous constitu- 
tional ohange in toe tanning material. In piorio acid 
tanning the oxidation of bi^ albumin takes plaoe on 
drying the leather, whilst with quinone, oxidation takes 
place in the tan bath. In quinone tanniim it is ve^ 
probable that water ohemioally combined with hide 
albumin is decomposed with formation of quinol (hydro- 
quinone) and oxidised albumin; the quinol is subse- 
quently re-oxidised at the expense of the oxidised albumin 
or of the air, the process being considerably affected by 
light.-T. C. 

Harness leather ; Growth of mould on . A. Seymour- 

Jones. Leather Trades Rev., Feb., 1914. J. Amer. 
Leather Chem. Assoo., 1914, 9 , 180—180. 

A FiBOB of harness leather on keeping devekm^ raised 
nodules although the grain was not ^mgged. These were 
due to toe growth of roots of PeniciUium glaucum on the 
sebaceous gland layer (stratum sebaceum), the spores 
having entered through the hair holes. It is recom- 
mended that mouldy lather should be scoured with hot 
water containing 0*5 to 1 per oent. of formic acid or 
sponged wito 1 per oent. formic aoid.— T. C. 

PATtim. 

Oonoersion gf animai substances [waste leather] into am- 
monia and eombustibU gases, S&g. Flat. SM, See Ua. 
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Treating wool or other fibrous substances, shins, hides or 
textile fibres to ^troy anthrax and other disease germs. 
Eng. Pat 5924. See V. 

Treatment of leather waaU for obtaining solv^ ni^ewus 
and jhosphatic fertilisers. Fr. Pat. 4M,077. See XVI. 


XVI.— SOILS ; FERTILISERS. 

Fish guaivo from India. Bull. Imp. Inst., 1014, 12} 53 66. 
Three samples of fish guano prepared at the Madras 
Government Fisheries Station were examined. They con- 
tained about the same percentage of nitrogen and ^ 
average amount of phosphoric anhydride when compared 
with commercial fish manures ; and average amounts of 
fat and phosphoric anhydride, but a somewhat smaller 
amount of protein when comfiar^ with con^eroial nsh 
meals used lor cattle and pig feeding. — R. G. r. 

Fertilisers; Experiments with • i-, 

E. Mohn. Ohio Stat. Bull. No. 260, 405—448. E{cpt. 
Stat. Record, U.S. Dept. Agric., 1914, 80, 26. 

The exi>eriment», begun in 1896 and still in progress, were 
made on a cold heavy, clay soil lying over compact argil- 
laceous shales. Phosphate' ferthisers proved more valuable 
than nitrogenous or potash fertilisers, estieoially m the 
earlier years : acid phosphate (suiierphosphate) ^pd 
steamed bone-meal were about equally effective. Mix- 
tures prepared as required from tankage, sui^erphoaphat^ 
and muriate of potash wore more effective and much 
cheaper than commercial mixed fertilisers. In the earlier 
years the yield of clover was increased by application of 
phosphate, but more recently good results could only be 
obtained after application of limestone. — A. S. 

Explosion of acetylene [frmn calcium cyanamide]. Mor- 
purgo. See VII. 

Patents. 

Fertilisers ; Treatment of leather waste for obtaining soluble 

nitrogenous and phosphatic . V. L. jUblanc, 

R. Lwioyen et Cie. Fr. Pat. 464,077, Oct. 9, 1913. 

To obtain a fertlllFcr containing 2 per cent, of organic 
nitrogen and about 10 jier cent, of phosphono acid, 100 
kilos, of leather waste are dissolved by treatment with 90 
kilos, of sulphuric acid of 62® B. (ap. gr. 1-663) for about 
one hour under a steam pressure of 6 kilos, per sq. cm., 
and 60 kilos, of phosphate, containing 26— 27 per cent, of 
phosphoric acid, arc impregnated with 100 kilos, of the 
solution. — 0. R. 

Manure from tanned-leather shavings or cuHings ; 

of making . A. Moise, Barr, Germany. U.S. Pat. 

1,092,074, March 31, 1914. 

See Fr. Pat. 468,674 of 1913 ; this J., 1913, 1079,— T. F. B. 

Superphosphates ; Process for moWig dou^ — . T. L. 
Wifison. Fr. Pat. 464,992, Nov. 17, 1918. 

See U.8. Pat. 1,078,887 of 1913 ; this J., 1914, 36.— T. P. B. 


XVIL-BUQARS ; STARCHES; QUMS. 

Suaof ,* Natural cohurina matiers of the and 

tikstr if^uence in the manufacture of imite U. 

Muller.^ Bull. Assoc. Chim. Sner., 1914, 81» 647—662. 
CgLonofasm*, anthocyan (the red colouring matter present 
in dark oaass), and the yellow pigment or ohromogen of 


the bagasse do not appear to interfere much with the pro- 
duction of white sugar ; the colouration of syrops u» 
mainly due to other causes, probably to unknown colounng 
matters. Chlorophyll is insoluble in water. Anthooyan 
though very soluble and possessing considerable tinotonal 
power (red in acid and green in alkahne solutions), is 
decomposed very rapidly after the crushing of the c^e, 
and very small quantities only are present in the juice ; 
none remains in the bagasse. The yeUow coloun^ 
matter of the bagasse is much more stable than anthocyan 
but onlv slightly soluble in water. It is yellow m pres^ce 
of alkafis but decolourised by acids. The greater o* 
that present in the juice passes into the scum and the 
defecation mud. Sulphitation appears to have little effect 
on those colouring matters, but oarbonatation and phospjm- 
tatioii suffice to remove all that may have passed into the 
juice. — J.H. L. 

Heal balance of a cane sugar factory. N. De^. 

Sugar Planters’ Assoc , Expt. Stat., Bull. No. 43, 
Agric. Chem. Series, 1914. 

The amounts of steam required for jiower and for heating 
purjiofes in an Hawaiian cane sugar factory of high 
effioienov wore determined, using the following data ; 
100 short ions of cane produced 60,000 Ib. of bagasse and 
no tons of juice, and the combustion of the bagasse gave 

130.000 lb. of steam, the ratio of steam formed to fuel 

burnt being 2-G. The following values for the 

I.H.P. per 100 tons of cane pt^r hour were obtaintHl : Mill 
engines, 1112 : quadruple evaporator pump, 43 ; vacuum 
pump, 66; orvataUisers, 24; centrifugals. 111 ; jmec- 
noater pump, 8 ; and other motors, 46 ; a total of 1410 
I.H.P., which corresponded with 7330 lb, of steam or 
6-6 pcT cent, of that from the boilers. Juice-heaths. 
Before entering the evaporators, the juice 

82® to 212® IT (from 27-8®— 100° C.), cooled to 202 J. 
(94-4® C.), and reheated to 212® F. (100® C.). Taking the 
specific heat of the juice to bo 0-9, the amount of steam 
required was 30,690 lb., or 23-4 per cent, of that from the 
boilers. Quadruple evaporator. — iTuico at 13 
concentrated to 66® Brix. /^Burning that I lb. of steam 
evaporated 4-2 lb. of water in the effect apparatus used, 
the steam required to remove 176,000 lb, of water was 
41,850 lb., or 32-6 per cent, of that from the boilers. 
Focwutw pans.— 11 1 Id. of steam evaporated 1 lb. of water 
in the pans, to eliminate the remaining water, namely, 

16.000 lb., the steam required was 16,182 lb. or 11-6 per 
cent, of that coming from the boilers. The total amount 
of steam required was- thus 94,952 lb., or only 73-1 i^r 
cent, of that from the boilers. In a factory in which the 
working was inefficient, though not extremely so, the 
bagasse only produced 110,000 lb. of steam, and the 
steam used at the different stations was Power, 
7330 lb., or 6-7 per cent. Juice-heaters.— 31, U5 \h., or 
33-7 per cent. Quadruple evaporators.— 46,360 lb., or 
41-2 per cent. Vacuum pans. — 19,470 lb., or 1'^*'^ P®r 
cent. The total was thus 109,296 lb. of steam, or 99-3 
per cent, of that coming from the boilers, under which 
circumstances the factory would barely be able to work 
without extra fuel. The factors for ensurina effimenoy in 
heat economy in the sugar factory ore as follows ; 
heating surface in boilers ; control of the bMOSse fuel 
combustion ; insulation of hot surfaces ; the u^ of 
evaporators of sufficient heating surface readily to obtain 
a syrup of a density not leas than 66° Brix ; and the 
application of the “ extra steam ” and multiple heating 
systems. — J. P. 0. 

Sugars ; Determination of reducing — — in s^r for 
melting (" snores de fonte ”). C. Muller. Bull. As^* 
Chim. Suer., 1914, 81, 646---647 ' 

Pbom 10 to 20 grms. of the sample, dissolved in 20 o.o. of 
hot water, are heated with 60 o.o. of Fehlii^a Ration 
for 10 mins. 63®— 66° C., then mixed with 60 c.o. of 

cold water and filtered. The filter (di^ 10 cm.) iawaaM 
and introduoed into 6 o.o. of hydroohlono acid upa after 
the predpitote haa diwolve^ the la 
10 0 * 0 . of^tteoos ammoi^ (ap. gr. 0*926) and titrated to 
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a palo Ulao tint with potassium' cvanido solution (45 grmi. 
per litre). The ovanide solution is standarmsra by 
diluting 24 o.c. ox Fehling’s copper sulphate solution 
(69-28 grins, CuSO^.SHgO per litre) to 100 c.o., and 
titrating 10 c.o., which correspond to 0-026 grm. of 
reducing sugar, after addition of 6 o.o. of hydroohloiic 
acid and 10 c.o. of ammonia. The filter paper retains 
a small quantity of copper solution, usually corresponding 
to 0-3 — 0-4 c.o. of the cyanide solution ,- this can be deter* 
mined once for all and a correction made. When only 
sm^ quantities of reducing sugars are ^ing determined, 
it is unnecessary to re-oxidise the precipitated cuprous 
oxide with potassium chlorate before addition of ammonia, 

~J. H. L. 


Reducing sugars contained in cane molasses ; Origin of 

the . H. Pellet. Intern. Sugar J., 1914, 16, 172 — 

176. 

Ripe and uncut sugar cane always contains a very variable 
amount of reducing sugars, which may increase during 
the treatment of the juice by the defecation-sulphitation 
process of clarification, especially during the concentration 
of the juice and the working-up of the after-products. The 
amount of the increase is usually 0-1 — 0-3 per cent, of the 
cane. There can be no decrease in the quantity of reducing 
sugars during manufacture, using the defecation process, 
and any such difierenoes must bo attributed to errors in 
analysis and sampling.-r-J P. 0. 


Maple produces; Analysis of . IV. Composition of 

maple sugar sand. if. P. Snell and A. G. Loohhead. 
J. Ind. Eng. Chem., 1914, 6, 301—302. 

Six samples (from Quebec) of washed, air-dried maple 
sugar sand contained from 65 — 80 per cent, of normal 
calcium malate, 6-^18-6 per cent, of silica, minor quantities 
of manganese, magnesium, and phosphorus, traces of iron, 
and 10—17 per cent, of undetermined matter. (See also 
Warren, this J., 1911, 980.)— A. S. 


Qums from Northern Nigeria ; “ Qolaimi*' “ Katalabu," 

and Kol’koV^ . Bull. Imp. Inst., 1914, 12, 27—31. 

The results of the examination of 3 samples of “ Golawoi *’ 
gum from Acacia camphylacanthaf Hochst., 2 of “ Katalabu” 
gum from A. Sieberiana, D.O., and 3 grades of “ Kol-kol ” 
gum from A. Senegal^ Willd., are shown in the following 
table : — 


X ated by centrifuging. The results showed that 
mcreuing quantities of water, amount of dextrin 
dissolved increased continuously, although in no case was 
the whole of the dextrin dissolved, and the concentration 
of the solution did not remain constant no matter how 
small a quantity of water was used. It is suggested that 
this behaviour may be duo to adsorption of a soluble by 
an insoluble constituent, in which case the equation: 

log(A xj—log k-f log c should hold, A representing 

the total soluble portion, x the soluble portion actually 
dissolved, c the concentration of the solution, and k and ti 
constonts, oharootoristic of the dextrin employed, and 
offering,^ in the author’s opinion, a better means of dis* 
tinguishing between different samples of dextrin than any 
other method hitherto suggested. In applying the methodf, 
values of x and c are determined experimentally, and a 
value for A chosen such that a straight Kne is obtained 
when values of log( A — x) are plotted against values of log c : 

the slojie of the lino gives the value of ^ and the interc^it 
of the Hue, the logarithm of k. — A. S. 


An experimental study in multiple effect evaporation. Deerr 
See I. 


Determination of sucrose in presence of lactose and in milk 
prejKirations. Rakshit. See XIXa. 


Patents. 

Sugar juices ; Process and apparatus for freeing from 

fibrous and suspended mattes. Maschinenfabrik Qreven* 
broich. Fr. Pat. 464,897, Nov. 13, 1913. Under Int. 
Conv., Deo. 9, 1912. 

Raw sugar juices obtained by maceration or pressing are 
passed in a wide shallow layer across the surface of iHuge 
volume of resting liquid into which the suspended matten 
sink. The height of the moving layer may be regulated 
by a series of transverse adjustable baffle-plates, which, 
sloping downwards in the direction of flow of the liquid, 
servo to confer a downward motion on the particles. The 
lower part of the reservoir is divided into several funnel- 
shaped chambers, each with an outlet at the bottom for 
drawing off the matters which have subsided.— J. H. L. 



Oolawai. 

Katalabu. 

Eol-kol. 

Moisture, per cent. . . 

per cent. 

per cent. 

per cent. 

10-6— 10-7 

10-2— 10-3 

13-1— 135 

Ash, per cent 

.1-4— 3-6 

21— 2-3 

3-8— 8-6 

Mattor insol. in water, 

11— 2-2 

1-3— 1-8 

01— 0-4 

per cent. 



Acid number 

Kelatlve viscosity of a 
10 per cent, solution 

1-9— 2-5 

8-9— 4 4 

8-2— 8-3 

at 22** 0. (water at 
22" 0.-1) 

8-&-IS-1 

4-7— 6-7 

62— 6-4 


The ** golawai *’ gum was valued at 16s. — 17a. fid. per cwt. 
as a semi-insoluble ” gum. “ Katalabu,” a glassy gum 
of the ** soluble ’* type, gave a yellowish brown muoUage 
with good adhesive properties, and was valued at 22b. fid. 
to 24s. per cwt., with “glassy Khartum” gum at Sis. 
per cwt. (AjHil 1913). “ Kol-kol ” gum closed resembled 
Kordofan gum but gave rather darker solutions: the 
whole oonsi^ment was sold at SOs. per cwt. (Deo. 1913). 

— B. G. P. 


Dextrin; SotubiUty of . W. K. Lewis. J, Ind. Bng. 

Ohem., 1914, 6, 308—809. 

Wkoh^ quantities of dextrin were agitated with 
messurod quanrities of water, find the insMuble leiidae 


[Sugar], Extraction of certain sohtbk substances eontained 
in the cells of certain plants. M. Paquier, C. Th4ry and 
E. Gallois. Pr. Pat. 464,947, Jan. 26, 1913. 

The vegetable material is partially or oompletriy deiio* 
Gated by the action of heat and reduced pressure, so as to 
effect the coagulation of substances ooagulable by heat 
but not to render soluble those whioh beoomo soluble at 
high temperatures. The material is subsequently ex- 
tracted, at the ordinary temperatnre, with water or other 
solvents. The process is specially applicable to the 
extraction of sugar from beetroots. — J. H. L. 


Sugar juxees; Oataiyttc wocess effecting a puHfkitHon 

of at least equal to ^ produced by ordinary dotMe 

carbonatation, and at the tame Hme reducing iy more 
than 50 per cent, the weight of lime efMdoyei H. 
Manoury. Fr. Pat. 466,270, Nov. 24, 1918. 


The greater part of the lime used for defecation is xeplaoed 
by relatively small quantities of othttr oridss such asth^ 
of iron, manganete or aluminium. jSalte of thsee metals 
(sulphates, sulphites, ohloridas) mgy be added to the 
luiott, and the oorrespondin^ oxm wedpitated by 
Ibne ; when sulphates are employed sni&Mtlbaryta to 
pieoipitate the sulphuric aohl is also added. Jht 
exaxnplg, fresh jukes may be treated with 1 gnu. of ferrcNii 

. 1 . 3 , , 
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Bulphata crystals per litre, heated to 80^ C., adtated with 
3 gnus, of lime per litre and a quantity of barium oar- 
bonate equivalent to the sulphate added, heated to 100^ C. 
and filtei^ and the lime remaining in the juioe saturated 
by oarbonatation (more lime being added if necessary) or 
sdphitation.-~J. n. L. 


Sugar factories and fineries ; Apparatma for the cryatalii- 

aaiion and atationary draining of maaaecuitea of . 

M. R R. J. M. Lambert. Pr. Pat. 466,348, Nov. 26, 
1913. 

A KiTMBSB of lixed troughs are disposed pwallel to each 
other at short distances apart, so that cold air can circulate 
freely around them during the crystallisation of the 
msMcouite. Hinged to the back of each trough is a 
shutter which, when swung back horizontally, engages 
the front of the next trough. The space below and 
between the troughs then constitutes a closed chamber 
which can be heated by admission of steam in order to 
diminish the viscosity of the molasses during the draining 
of the crystals, — J. H. L. 


[Sugar.] Bvaporalora [c.^., of the Keatner type]; Device 
for preventing the juice from rising otowe a definitk level 

tn fam . Sudenburger Maschinenfabrik und Bison* 

gieaserei A.-G. zu Magdeburg. Qer. Pat. 270,876, 
Dec. 24, 1912. 

A DonsLK-siiATED valve is inserted in the inlet pipe for 
the juioe and is connected by a rod with a float placed at 
the maximum height for the juioe level : the entering 
juioe forces the valve downwards off its seating, flows 
into the evaporator and rises in the tube connecting the 
float-chamber with the inlet-pipe. If the juice rises above 
a deflnite height, the float rises and closes the double- 
seated valve, tnus shutting off the supply of juioe. If the 
level of juice in the evaporator falls too low, the pressure 
rises owing to stronger evaporation, and a steam- pressure 
regulator shuts off the supply of steam.— A. S, 


Cane juices ; Treatment of . W. Guerrero, Madrid. 

Eng. Pat. 6786, March 19, 1913. Under Int. Conv., 
April 9, 1912. 

Sxs Fr. Pat. 446,830 of 1912 ; this J., 1912, 1195.— T. F. B. 


Dissolving sugar or other substances ; Continuously working 

apparatus for . Maschinenfabrik Grevenbroioh. 

Pr. Pat. 464,671, Nov. 8, 1913. Under Int. Conv., 
Deo. 28, 1912. 

Sbb Ger. Pat. 266,336 of 1912 ; this J., 1914, 14.— T. F. B. 


ApparcUus for drying^ revivifying, and decarbonising bone- 
Mack. Eng. Pat, 6347. See I. 


Production of glucose and ethyl alcohol from saivdust or other 
eeUulosic material. Fr. Pat. 464,602. See XVIII. 


Sugars [from ceUulosic material] ; Process of producing 
fermerUaUe . U.S. Pat, 1,091,327, See XVIII. 


Clarifying eMuenis and waste waters from sugar factories 
and the Uke. Pat. 464, 96£ See XIXb. 


xvat-^iw^ mpusTRiEs. 

Ymtd ftnmnMon wUhoiit sum. XIV. FwUktr investi- 
ffisu of Mrtoaeyfue. a Neuberg and P. BoMnthal 
RMwm. ZeHs.. 1914, 61» 171—183. 

for tbe axisteDceof owbozy). 
Mil M an fWkyme distinct from zymase (cp. this J., 1911, 


1179 ; 1913, 620). The nitrogenous preoiintate produced 
by addition oi acetone or aioohol and ether to yeast 
maceration juioe contains not only zymaee, but carboxyl- 
ase which exhibits sreat activity even after the pre- 
cipitate has been dried and redissolved in water. Cwb- 
oxylase ferments oxalacetio acid and it^ salts under con- 
ditions which oomjfletely arrest the fermentation of sng^. 
It is the first enz 3 rme known to liberate carbon dioxide 
from oarbox 3 dio acids.— -J. H. L. 


Tricresol as a substitute for toluene »n en^me work. S. S. 
Graves and P. A. Kober. J. Amer. Unem. Soo., 1914, 
88, 761—768. 

Tricresol, neutralised if necessary by sodium hydroxide, 
is considered to be superior to toluene on account of its 
solubility in water, lower volatility, and more powerful ger- 
micidal action. For trypsin, pepsin, urease, and diastase, 
conoentrations up to 0*6 per cent, are recommended ; for 
orepsin and invertase, 0*2 ))er cent. — F. Sodn. 

[Beer] Original gravity ; The ebuUioacope in the determination 

of . T. H. Pope. Brewers* J., 1914, 60, 239—242 

(cp. Cain, this J., 1914, 166.) 

The thermometer scale of the ebuUiosoope or aloohol- 
meter employed, is calibrated to show the change in 
gravity of the beer due to fermentation, so that the sum 
of the value thus obtained and the gravity of the beer 
itself, represents the original gravity. In use, the mercury 
thread of the instrument first rises to a maximum and 
then falls slightly to a point at which it remains constant 
for some time ; this point should be taken as the reading. 
The unfermented matter in the beer vitiates the reading 
appreciably only in the neighbourhood of the zero point, 
the error disappearing at those parts of the scale where 
the readings witn beers are taken. The method is accurate 
and much more expeditious than the ordinary distillation 
method. — L. E. 


Tartar; CrystaUiaation of cream of in the fruit of 

grapes. W. B. Alwood. J. Agric. Res., 1914, 1, 613 — 
614. 

Tub soft colls lying immediately beneath the skin of the 
grape contain a higher proportion of tartaric acid and 
potassium bitartrate than the interior pulp; potassium 
Ditartrate occurs in these cells in the form of minute 
orystals.— L. E. 


Unfermented grape juice in California ; Manufacture of 

. W. V. Cruess and C. J. IBntze. J. Ind. Eng. 

Chem., 1914, 6, 302-804. 

As a result of an experimental investigation some modifica- 
tions of the method of manufacture of unfennented grape 
juioe as practised in California are suggested. A mixture 
of ripe napes, to give fiavour, with grapes high acidity 
should be used and potassium metabisolphite (8 — 12 oz. 
|jer ton of grapes) added at the crusher to prevent ferment- 
ation. After d^ecation (settling) for 24—48 hours, the 
juioe should be racked off, olanfied by means of casein 
(4—6 oz. per 100 galls.) dissolved in sodium carbonate or 
ammonia, treated with a small quantity of tartaric add 
(0*1— 0*2 per cent.) to facilitate separation of cream of 
tartar, heated to 166** F. (74** C.) and stored in barrels. 
When most of the exoess cream of tartar has separated, the 
juioe should be racked off, filtered if neoessaiy, treated 
with a small quantity of oitrio add (0*06—0*1 per oent.l 
to prevent further separation of cream of tokar; uai 
pasteurised in bottles at 160** F. (71** C.).*— A. S., 


Cider ; Disease of known as green-sieknesa f ** vtrdisse- 

ment **). Waroollier. Comptes rend,, 1914, 15^ 973— 
976. 

Tm$ disease generally uppaae at the beguuung of fer^ 
mentation in ddms oharaourised by low contents of msfio 
add, tannin and nitrogenous bod^ and a rather 
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oontont d minenl maHer, otpeoially lime. The affected 
oidera ooutain nitritee fonned either from nitrates in the 
water used for extracting the pessed pulp, or by exposure 
of the pulp to air; the fresh pulp contains no nitrite. 
The nitntes oxidise the tannin, and the olive-green colour 
characteristic of the disease is due to combination of the 
oxidised tannin with a ferrous salt. The disease arrests 
fermentation although an abundant deposit of yeast is 
obtained. To prevent the disease, water of high nitrate- 
content should not be used, fruit soiled with earth or 
organic matter should be washed, the pulp should not be 
exposed too loz^ to the air, and prolonged contact of the 
pulp, marc, or juice with iron utensUs would be avoided. 

— ^L. E. 


MeQiyl alcohol; Colour reaction for (he detection of . 

C. D. Manzoff. Z. Unters. Nahr. Genussm., 1914, 27, 

469—470. 

When a mixture of nitromethane, ammonia, and vanillin 
is heaU^, a red colouration is produced which disappears 
on cooling ; under similar conmtions, nitroethane yields 
only a faint yellow colouration. The test will detect the 
presence of 1 T^rt of nitromethane in 100,000 parts of 
nitroethane. The intensity of the colouration obtained 
depends, to a certain degree, on the quantity of vanillin 
employed. Other aliphatic and aromatic aldehydes and 
ketones do not give a colouration with nitromethane, with 
the exception of p-hydroxybonzaldehyde, which yields an 
orange-red colour. To detect methyl alcohol in ethyl 
alcohol, 200 o.c. of the spirit arc mixed with 6 o.o. of 
phosphoric acid, distilled, and the first 6 o.o. of distillate 
noatw with 5 grms. of red phosphorus and 20 grms. of 
iodine for 20 minutes under a reflux condenser, and 
distilled. The distillate is treated with 3 grms. of silver 
nitrite, again distilled, the first 6 drops of distillate mixed 
with 5 drops of ammonia and 0*01 grm. of vanillin, and 
the mixture heated. A red colouration in^cates the 
presence of methyl alcohol in the spirit. — ^W. P. S. 


Freezing of wine, milk, and other alimentary fluids. Paronty. 
See XIXa, 

Patents. 

PasteuriMcr for maU beverages, wines, aerated waters and 
other liquids. H. Erikson, Askersrend, Sweden. Eng. 
Pat. 20,016, Sept. 4, 1913. 

The pasteurising vessel is jacketed and contains a coil. 
Beating and cooling media are supplied and discharged 
through single pipes branched near the apparatus, one 
branen being connected with the coil and tne other with 
the jacketed space. The apparatus is supported by 
trunnions on trestles and can be rooked in a vertical 
plane. — ^L, E. 


Beer; Manufacture of non-alcoholic . K. Kroupa, 

Rannersdorf, Austria. Eng. Pat. 29,314, Deo. 19, 1913. 
Under Int. Conv., Dec. 19, 1912. 

A inxTimB of beer and hopped beer wort is heated to 
expel alcohol and then carbonated. — L. E. 

Sugars [from cMtosic material]; Process of producing 

JermentahU . P. E. Galiagher, Newton, Mass., 

Asngnor to Standard Alcohol Ik)., New York. U.S. 
Pat. 1,091,827, March 24, 1914. 

In the production of fermentable sugars from oelluloBio 
material, the spent wort is mixed with the soluble products 
of hydrolysis of the oellulosio matMial, and the whole is 
further hydrolysed.— L. E. 

OluooH and dkyl akohol from sawdust or other edhlosie 

materials; ProduetUm of A. de Posnansky. 

Pr. Pat. 464,602, Jan. 14,1918. 

The materiid is heated in an autoolave, ffnt with free 
solpliiuDos add and then with the add in p eese n ee c4 an 
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excess of all^i, in particular ammonia. After washing, 
sacohmification is effected by heating under pressure wiw 
an pnderably snlphimo acid, and the saccharine 
liquid is purified by addition of aluminium compounds 
and taniun, and removal of the latter by means cl albumin 
or gelatin; by addition of alkaline-earth carbonates, 
sodium phosphate and alum ; by treatment with reducing 
substauoes, e.g., sulphites, thiosulphates, sine or sine 
hydrmulphite, and in the last two oases subseauent 
addition of carbonates and sodium phosphate ; by adaition 
of lithmge in alight excess, alterwf^ removed; by 
separation of the sugar and salts from the resinous and 

S umatio substances by dialysis ; or by filtration. The 
juice is concentrated by evaporation, distillation 
under a layer of vaseline, paraffin, etc., or freesing, and 
afterwanfr either ferment^ or worked up for glucose by 
evaporating to dryness at a low temperature, extracting 
with hot alcohol and collecting the glucose which separates 
on cooling.—J. H. L. 

Saccharification of starch ; New organism and its application 

to the ana the manufacture of alcohol, vinegar, wines 

and other products derived from the saccharification of 
starch. Sooi^t6 d’Exploit. des Proc4diSs H. Boulard. 
Fr. Pat. 464,601, Oct. 29, 1913. 

Starch is saccharified by means of a mould, Mueor 
Boulard No. 5, which occurs in largo quantities on plants 
in the Far East. The myoelia] threads exhibit transverse 
. membranes, and poar-shapod enlargements at their ends 
which become detached in old oiiltures. Potato starch 
and cereal starch, after a suitable treatment (heating 
under pressure), are saccharified with equal ease by this 
organism, which is so robust that bacterial infection is 
not to be feared, and saocharifioation can be earned out 
in open vats at temperatures as high as 46*’ or as low as 
20‘’a-J. H.L. 


Fusel oil; Process of producing . J. Sohookenbaoh, 

Munich, Germany. Eng. Pat. 20,942, Sept. 16, 1918. 
Under Int. Conv., Sept. 21, 1912. 

See Fr. Pat. 462,472 of 1913 ; this J., 1914, 329.— T. F. B. 


DistiUery-vinasses ; Extraction hf glycerin and fatty matters 

contained in . G. P. Guignard, Molun, and H. L. 

A. M. Watrigant, Lille, France. U.S. Pat. 1,092,791, 
April 7, 1914. 

See Fr. Pat. 427,660 of 1910 ; this J., 1911, 1134.— T. F. B. 

Mannite from natural musts ; Process for making — , 
G. P. Guignard. Fr. Pat. 464,644, Jan. 17, 1913. 

See Eng. Pat. 3261 of 1913 ; this J., 1913, 879.— T. P. B. 

Manufacture of metallic vessels for alcofudic^ fermentaUont 
and for the treatment and storage of liquias, Fr. Pat. 
464,337. Seel. 

Carhuretting alcohols for industrial use during manufdetun, 
Fr. Pat. 466,243. See Da. 

Separation and recovery of volatile acids, methyl commnds, 
and furfuran bodies from hydrolysed UgnocelMoses. 
Ft. Pat. 464,608. SuY. 


XIXA.-F00DS. 

Sucrose in presence of lactose and in milk preparations ; 
Detarmination <if — J. N. Bakahii J. Ind. Eng. 
Ohem., 1914, 6, 807-808. 

Tsi lactose la first datermined by titratioii with Fehliiig*a 
iolntioA, then a measured quasrity d Fehliag's aobithm 
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is boiled with the oaloaUted qaantity of the sugar solution 
so as to precipitate the copper and deoompcm the lactose, 
the mixture is filtered, and the sucrose in the filtrate 
determined as usual after inversion and neutralisation. 
Biilk and solutions of milk preparations are first coasulated 
by addition of dilute citric acid, drop by drop, Making 
well between sucoessive additions. Results are given 
showing the accuracy of the method. — A. S 


Alimentary liquids ; Freezing of wine, milk and other . 

H. Parenty. Oomptes rend., 1914, 158, 021 — ^922. 

Liquids may be concentrated by freezing and centrifuging 
more economically than by evaporation, provided tW, 
corresponding to the multiple effects in the latter process, 
the frozen residues are utilisM for further refrigeration. The 
process, which has been used for the concentration of wine 
and milk, insures the retention of volatile constituents in 
the liquid, aids clarification, and does not alter the flavour, 
aroma, or colour. — ^L. E. 


Butter fat ; Detection of cocoanui oil in by means of 

Poleneke*e distiUaiion method and BomeFs phytoetcryl 
acetate method. C. Barthel and K. Sond^n. Z. Unters. 
Nahr. Gonussm., 1914, 27, 439 — 463. 

Numebous samples of Swedish butter examined during; the 
years 1904-J-1912 never gave < 1 . Polonsko value exceeding 
that fixed by Polensko os the maximum value for genuine 
butter, i.c., 3*6 when the Reichert- Meissl value was 30. 
This method was capable of detecting 10 per cent., and in 
some cases 6 per cent., of coooanut oil in butter-kt, but 
could not be relied upon in all cases, since butter ob- 
tained from cows fed on beetroot leaves or coooanut oil 
cake (not more than 2 kilos, per animal per day) gave a 
Polensko value which exceeded the limit, i^mer’s 
phytosteryl acetate method yielded reliable results even 
in the case of butter from cows fed on beetroot loaves, 
coooanut oil cake, etc. — W. P. S. 


Fat ; Rapid determination of in cheese, butter and 

cream. K. Kropat. Arch. Pharm., 1914, 252, 76 — 82. 
Cheese , — Prom 2 to 3 grms. are heated with 6 c.c. of 26 
per cent, hydrochloric acid until a brown solution is 
obtained, 3 to 6 c.c. of alcohol ai^e added, the mixture 
cooled, and shaken with 26 c.c. of ether until the layers 
separate, when 26 c.c. of jietroleum spirit are added and 
the extraction completed. After standing 10 to 16 mins., 
from 1 to 1«6 grms. of gum tragacanth and 3 to 6 c.c. of 
water are introduced into the separating funnel, which is 
rotated until the gum swells up, and then vigorously 
shaken until coagulation of the ^im takes place. 
clear ethereal layer is drawn off, the residue washed with 
petroleum spirit (16 c.c.), the extract and washings 
evaporated, and the residue dried for 2 hours and weighed. 
Ratter.— 1 grm. is gently warmed with 3 to 6 c.c. of water, 
3 to 6 c.c. of alcohol added, and, after cooling, the fat 
is extras^ with 20 c.c. each of ether and petroleum spirit, 
the casein coagulated by shaking with 1 grm. of gum 
tragacanth and 1 to 3 c.c, of water as described, the 
extract evaporated, and the residue of fat weig)ied. 
Oeow.—From 2 to 6 grms. are treated with about 3 c.c, 
of ammonia solution and 3 to 6 c.c. of alcohol and shaken 
with 20 0 . 0 . each of other and petroleum spirit (with the 
subsequent addition of 3 to 4 c.c. of water in the case of 
sour cream). After 10 to 16 mins. 1 to 1-6 grms. of gum 
tragacanth are added, with 3 to 4 c.c. of water (if not 
already added) and the fat separated as described. 

-C. A. M. 


Malt coffee. F<. Doepmann. Z. Untors. Nahr. Genussm., 
1914, 27, 463-466. 

Malt o^ee shouid be prepared from roasted malt; 
oommeroial produote sometimes consist of roasted barley. 
For di rti ng nish ing between the two, the examination of the 
grains M regards their degree of germination is reoom- 
menided* In the ease of roasted malt, the length of the 


germ may equal or exceed the length of the grain, and 
&om 70 to 90 per cent, of the grains exhibit some signs 
of germination. In two samples of roasted barley only 
8 per cent, of the grains showed signs of germination. 

— W. P. S. 


Feeding’Stuffs and food products; Premration of new 

cheap . 0. Nagel. Z. angew. Chem,, 1914, 27, 

208. 

Castor oil-cake may be eomploticly freed from the 
poisonous ricinin by repeated washing with 6 to 10 per 
cent, sodium chloride solution, until the washings no longer 
show any precipitate on heating. The mass is then 
centrifuged and dried for use as a feeding-stuff. Many 
oil-cakes, and especially that from ram seed, may l^ 
used as a cheap source of albumin. The fresh fat-free 
cake is extracted with water, the solution of albumin 
evaporated, and the residue dried at a low temperature. 
A product of finer quality is obtained in this way from 
Bosamd oil-cake, while cocoanut and arachis oil-cakes 
yield readily digestible and very soluble albumins. 
Cottonseed oil-cake gives an albumin of dark colour 
and unpleasant odour, to remove which filtration through 
animal charcoal is required. The vegetable casein in 
soya bean oil- cake may be separated by treatment with 
dilute alkali solution, and precipitation with rennet or an 
acid. The cost of 100 kilos, of albumin in oil-cakes is 
estimated at loss than M. 60 (£2 9s.). — C. A. M. 

Patents, 

Butter; Purification of . E. B. Higgins, Liverpool. 

Eng. Pat. 16,221, July 2, 1913. 

Rancid butter or butter contaminated with mechanical 
impurities is agitated at a low temperature, e.g., 9'’ C., 
with an equal weight of a 2*5 pt‘r cent, solution of sodium 
carbonate. The mixture is allowed to settle, the dofiosited 
impurities drawn off, buttor strained from the liquid 
and washed 4 or 6 times with a 0-6 per cent, solution of 
common salt. The soflium carbonate may be replaced 
by other suitable alkalis, and the wash water may be 
slightly acidified, e.g., with hydrochloric acid.—L. E. 

Flour ; ProceM of bleaching . J. A. Wesener. Fr. 

Pat. 466,300, Nov. 25, 1913. 

The flour is treated with a mixture of nitrosyl chloride 
and chlorine obtained from a liquefied mixture of the gases 
stored under pressure. — W. P. S. 

Cotton seed ; Manufacture of fmd from cakes made, from 

. Molassine Co., Ltd., East Greenwich, and J. J, A. 

do Whalley, Lee, Kent. Eng. Pat. 7687, April 1, 1913. 
PRESS-OAKES of undecorticated cotton seed, are ground 
and then separated into meal, husks, and cotton fibre, 
e.g,, by a blast of air. The meal is used as a food either 
alone or mixed with other foodstuff. The husks may 
be ground and added to other foods such as a mixture 
of molasses and peat ; or the husks and ootton fibre, 
mixed, if desired, with sphagnum, are digested under 
pressure, with or without addition of a smau quantity of 
a suitable acid, the sugar and easily digestible fibre thus 
obtained serving as a food or food ingredient for 
animals.— L. E. 


Milk ; Sterilisation of .. A. Helbronner, M. von 

Reoklinghaosen, and V. Henri, Paris. Eng. Pat. 7428, 
March 28, 1913. Under Int. Conv., March 30, 1912. 

See Addition of March 30, 1912, to Fr. Pat. 44^,807 of 
1911 ; this J., 1913, 764.— T. F. B. 


Cereal coffu or coffee substitutes and method of making. 
J. H. Kellogg, Battle Creek, Mich., U.S.A. Eng. Pat. 
17,887, July 29, 1913. 

See U.S. Pats. 1,069,266 to 1,069,268 of 1913; this J., 
1918, 880.— T. F. B. 
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Unduout or gekUnoue vuMet for tUimerUary pwpmtt I 
perfumery, etc. A, Eiohengriin. Fr. Pat. 464,283, 
Oot. 6, 1013. 

SmGer. P^t. 268,489 of 1911 ; this J.. 1914, 221.~-T. P. B. 


Bakifiy aaU. Eng. Pat. 17,941. See VII. 


Preparing an acid cakium lactate. Ger. Pat. 271,643. 
See XX. 


XIXb.- WATER PURinCATION; 
SANITATION. 

[Water.] Storage ; Advantages and disadvantages of reservoir 

. W. P. Mason. J. Franklin Inst., 1914, 177 

369—384. 

The main disadvantages of the storage of drinking water 
before distribution are the increase in colour of the lower 
layers of the water if the bottom of the reservoir is not clean, 
the growth of small organisms producing taste and smell 
due to an abundance of food-material extracted from the 
ground forming the bottom, and the deficienoy in dis- 
solved oxygen in the lower layers. An important point 
is the protection of the reservoir and watershed from 
accidental contamination by frocal matter. The seasonal 
growth of algse is easily dealt with by treatment with 
copper sulphate, one part of copjKjr sulphate to SJ million 
parts of water being effective, at a total cost of 14*9 cents 
(7id.) per million parts of water. There is also an occa- 
sional growth of various forms of Crenothrix, of which 
C. kuhniana grows in water containing a largo amount of 
organic matter, little dissolved oxygon, and aoout 0*3 part 
Fe per million. The great advantage of storage is the 
destruction of nathogenic and other bacteria, out care 
must be taken tnat the whole of the water undergoes the 
stated period of storage. A case is cited of a narrow lake 
10 miles long, in which the prevailing wind blew in the 
direction of the flow of water down the lake ; sewage 
matter onterir.g on the surface at the head of the lake 
was carried to the lower end, where the water intake was 
situated, in as little os three days. Emergency water 
intakes, which are frequently in inferior positions, should 
not be used unless tne water can be properly stored. 

-4. H. J. 

Radio-activity ; The measurement of the of springs. 

0. Engler, H. Sieveking, and A. Koenig. Ghem.-Zeit., 
1914, 426—427 and 446—450. 

An improved form of the Engler and Sieveking fontaoto- 
soope is described, by moans of which more exact measure- 
ments of the radio-activity of natural waters may be 
made. It consists of a vessel of ten litres capacity on the 
neck of which flts a hollow conical stopper, supporting a 
Wulf quartz-flbre electrometer. Through a hole in the 
stopper, which can bo closed at will by a rubber plug, 
passes a conducting wire connecting the eleotroscope wi^ 
a rod suspended within the large vessel. Before use the 
normal^ rate of discharge is determined by shaking in the 
vessel, for hidf a minute, one litre of inactive distilled 
water, charging the electroscope, and observing the fall of 
potentiiJ, which under normal conditions should be 
i^tween 16 and 30 volte per hour. One litre of the active 
water is then shaken in the vessel for half a minute, 
whereby all but about 2 per cent, of the radium emanation 
is tramnerre^ to the air. The fall of potential per hour is 
again determined, the normal loss deducted, and a correc- 
tmn applied for the solubility of the emanation in the 
water, and for the Duane effect (size and form of the 
apparatus). From the fall of potential per litre per hour 
tbui oaloulated, the activity of the water is ^ven by 

^ (v«fall of j^tential, 

o»ofl4^ty of system). The results to be cd com- 
parative value must be referred to some definite Mme from 


the commencement of the shaking out of the eeianatte 
M the activity, due to the pure emanation, ruMy 
increases owing to the production of RaA and RaC. 
In making raj^d measurements the readings should be 
taken 2 mins, from the commencement of the shaking 
out, and tables are given to enable such figures to be 
referred to the zero time, i,e. activity of the pure emana- 
tion.-G. P. M. 


Carbon monoxide in air ; DeUfminaiion of . F. 8. 

Sinnatt and B. J. Cramer. Analyst, 1914, 89 » 163—170. 

The air, freed from carbon dioxide, unsaturated hydro- 
carbons and moisture, was passed through two vertical 
tubes packed with alternate layers of i^ne pentoxide 
and glass wool and heated in a paraffin bath to 140"— 
160° C., and then bubbled through mercury and collected 
in a special apparatus, consisting essentially of a dry gas 
vessel connecti^ with a long vortical tube dipping into 
mercury. The gas vessel was exhausted, oonneotea with 
the vertical tube, and the gas allowed to flow in at the 
rate of 1 litre per hour, the volume being qaloulated from 
the fall of the mercury. The carbon dioxide formed from 
the carbon monoxide by the oxidising action of the iodine 

E entoxido could bo accurately titrated in the gas vessel 
y Pettenkofer’s process. The anidyses were checked 
by using red-hot copper oxide in place of iodine pentoxide. 

— P. Shdn. 


Sulphur dioxide, in air ; Determination of minute amounts 

of . A. Seidell and P. W. Meserve. J. Ind. Eng. 

Chem., 1914, 6, 298—301. 

To determine quantities of sulphur dioxide ranging from 
0*0025 to 0*05 c.c. in 2^ litre samples of air {e,g., from 
railway tunnels), 5 c.c. of a 0*1 per cent, aqueous starch 
paste was introduced into and distributed over the inner 
surface of the bottle containing the sample, and .y/1000 
iodine run in until a blue colour appears, a correction of 
0*3 c.c. being made to allow for the quantity reouired to 
produce the colour in absence of sulphur dioxide. The 
results by this method are ooneordant out low, and should 
be multiplied by 1*3. To avoid errors duo to oxidation of 
the sulphur dioxide by atmospheric oxygen, perfectly dry 
bottles should bo used for ooUecting the samples, and 
except on very dry days, titration should bo j^ormed 
within loss than half an hour.— A. S. 


Soot-fall study of Pittsburgh. J. O’Connor, jun. Met. 

and Chem. Eng., 1914, 12, 247. 

Soot was collected in twelve different j^rts of Pittsburgh 
during one year (April, 1912, to Apm, 1913), the jars 
being changed each month. After drying in a stMm 
oven, tar was determined by extraction with ether, the 
ash as usual, and the^xed carbon taken by difference : 
the ferric oxide in the ash was also determined. The 
composition of the soot at each station, and the calculated 
total fall, in tons per sq. mile per year, are shown in the 
following table ; — 


Composition of soot. 


station. 

Tar. 

Fixed 

carbon. 

Ash. 

te iS:; 

Total 

fill. 

_ -- 

per cent. 

per cent. 

per cent. 

per cent, 

tons. 

1 

2*19 

21*97 

75*84 

82*08 

596 

2 

0*82 

86*68 

62*60 

88*78 

1950 

3 

1*66 

80*14 

68*80 

68*78 

670 

4 

1*12 

26*11 

78*77 

80*98 

1660 

5 

1*26 

21*92 

76*82 

48*66 

1680 

6 

0*86 

82*96 

66*08 

47*44 

978 

7 

1*00 

87*06 

61*94 

88*44 

812 

8 

0*74 

81*06 

68*20 

88*38 

922 

B 

0*02 

28*22 

71*16 

36*42 

748 

10 

0*42 

88*16^ 

61*42 

24*05 

721 

11 

0*76 

89*26 

69*96 1 

86*52 

996 

12 

1*04 

28*82 

70*14 j 

81*47 

698 


-A, 8, 
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Reduction of artenic acid to arsmioue acid by thiondplmne 
acid, Chapin. See VII. 


Determination of small quantities of lead. Siegfried and 
Pozzi. Sm XXIII. 


Patents. 

Wa^ softening ; Process for the preparation of complex 
silica combinations mih metallic or other oxides with a 

view to . P. do BriinTi. Fr. Pat. 464,018, Aug. 23, 

1913. Under Int. Conv., Aug. 26, 1912. 

The aluminium of the aluminatc-Bilicato compounds used 
for softening water by flltration, is replaced by other 
metals, such as tin, zinc, lead, zirconium, or the like. 
Examples ; (1). 120 parts of zirconium oxide, 300 parts 
of sodium carbonate, and 600 parts of powdered silica 
are fused at 1400® C. and the resulting vitreous mass 
treaty with water whilst cooling. (2). 3000 grms. of 
caustic soda arc added to 900 grms. of a stannous chloride 
solution containing 21 y)cr cent. Sn, and 600 litres of 
a 6 — 10 nor cent, solution of sodium sulphate, phosphate, 
or chloride are added to the mixture to assist precipitation, 
which is effected by addition of 1600 grms. of sodium 
silicate. The mixture is heated, filter-pressed, dried, apd 
hydrated, preferably with warm water. — 0, R. 

Water ; Process and apparatus for the ptirification of . 

Maschinon- und WaMonbau-Fabriks Akt. Ges. vorm. 
H. D. Schmid and F. von Suess. Fr. Pat. 464,670, 
Nov. 8, 1913. Under Int. Conv., Nov. 11, 1912. 

The water, before it is sterilised by the action of ultra- 
violet rays, is passed through a filter composed of fibrous 
material and then through a sand filter. — W. P. 8. 

Waters ; Process for precipitatinq substances from feed 

for the prevention of incrustation in boilers. I. Belorussoff. 
Fr. Pat. 466,239, Jan. 31, 1913. 

The feed-water is heated in a closed tank by steam from 
a boiler, whereby bioarbonates are decomposed and 
oarbonatoB precipitated. The tank is provided with a 
sludge-cook and the steam pressure may bo utilised for 
introducing further quantities of water into the tank 
through an injector. The treated water is conducted 
from the upper part of the tank to the boiler.— W. P. S. 

Effluents and waste-waters from sugar factories and the 

like; Process of clarifying . T. Steen. Fr. Pat. 

464,964, Nov. 16, 1913: 

A SEBiis of settling tanks is employed, but instead of the 
effluent passing successively from one tank to the next, 
the tanks are filled and emptied independently. Means 
are provided for removing the sediment deposited in the 
tanka from suocesaive charges of eflluent.— W. P. 8. 

Wood; Sterilising , 0. Toepfer, Magdeburg, Ger- 

many. Eng. Pat. 22,826, Oct. 9, 1913. 

Thi wood, Mpeoially the wood of containera of butter, 
cakes, etc., is treats in a tightly-closed vessel having 
a space below for collecting condensed water, and abo^ 
this BpMe a grate, with a lower and an upper grid, for 
pieces of wood in a verticid position. 
Above the^ upper grid is a distributing tubular 
prided with separate connections and valves for steam, 
cold wa^ and a drying medium such as hot air, and 
tto wood may thus be exposed in rapid sneoeesion to the 
aouOD of saturated steam, cold water, a partial vacuum 
and a drying medium.— B. N. 


The supply column of the liquid to be ozonised oontaimi 
a ontfOir valve and is provioM with means for ipjeotipg 


ozone at a point between tiie out-off valve and the reeer- 
voir for the ozonised liquid; a second valve, situated 
between the reservoir and the point of injection of ozone, 
and controlled by the inezsure in the column, is adiq>ted 
to deflect the liquid from the reservoir.— 0. R. 


Sterilisation of liquids [and bleaching oUs, by uUra-violei 
rays]. V. Henri, A. Helbronnor and M. von Reckling- 
hausen. Second Addition, dated Jan. 10, 1913, to 
Fr. Pat, 403,946, Juno 11, 1909 (this J., 1910, 107). 
The liquid is introduced into a rotating drum which may 
be slightly conical, or cylindrical and inclined. The 
lamp omitting the rays is mounted inside the drum and 
the latter may be cooled externally by a water spray 
and filled with an inert gas or the air may be exhausted 
from it. The apparatus may also be used for bleaching 
oils.— W. P. 8. 


Liquids ; Centrifugal apparatus for clarifying . R. A. 

Sloan and J. E. L. Barnes. Fr. Pat. 464,626, Nov. 7, 
1913. Under Int. Conv., Nov. 11, 1912. 

See Eng. Pat. 26,817 of 1912 ; this J., 1913, 1148.— T. F. B. 


PurificcUion of gases [jrom suspended particles] by formation 
of mist by supersaturation. Ger. Pat. 270,757. See I. 


XX.~0R6ANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OHS. 

Nux vomica; Assay of . W. B. Cowie. Pharm. J., 

1914, 88, 546. 

Uniporm results for the assay of Nux vomica can bo 
obtained by the following method : 10 c.c. of the liquid 
extract are mixed with 10 c.c. of 6 per cent, acetic acid, 
evapora^ tih free from alcohol and cooled to 16®C. 
The liquid is mixed with 6 — 10 c.c. of liquor ferri chhroxidi 
and made up to 60 c.c. After shaking well, 26 c.o. are 
filtered off, mixed with a solution of 2*5 grms. of sodium 
carbonate ciystals in 12*6 c.c. of water, extracted three 
times Drith 10 c.o. of chloroform, which is distilled off and 
the residue weighed after drying at 100® C., the weight 
being taken as total alkaloids. The residue is dissolved 
in excess of N/10 sulphuric acid and titrated with N/10 
sodium hydroxide, usinp; cochineal as indicator. The 
solution is evaporated, mixed with 4 c.c. of dilute sulphuric 
acid and made up to 12-6 c.o. This is heated to 26® C. 
for 20 minutes with 1-6 o.c. of nitric acid of sp. gr. 1'376. 
The liquid is then made alkaline with 10 per cent, sodium 
hydroxide solution, shaken out three times wilb 10 o.c. 
ox ohlorofom, which is evaporated and the residue dried 
at 100® C. before weighing. — ^F, Shdn. 


Gorica Pap^ juice; Standardisation of dried . 

F. E. Shelley. Analyst, 1914, 89, 170. 

Tiui following is a modification of Sdrensen’s test (compare 
this J., 1908, 186) : 4-0 nrms. of casein are dissolved in 
100 0 . 0 . of Ml al k al ine solution oontaining 4 o.o. of JV/l 
soda. 26 e. 0 . of water oontaining 0*1 grm. of dried Papaya 
juice are added to 26 0 . 0 . of the casein solution and l£e 
whole kept at 87® C. for 4 hours. 10 0 . 0 , eff a neutralised 
40 per cent, formaldehyde solution are added to 20 0 . 0 . of 
the liquid, and the nuxtnrs, equivalent to 0*04 grm. of 
the dried juioe, is titrated with N/6 soda, uaiim ^end- 
phthalem m indioator. A similar mixture is ma£ without 
the Papaya juke and titrated. The diffaenoe^ whkh 
should be at least 1 ao., gives the amount of aoid requixed 
to neutralise the amino-aoida fanned by the hydidysk of 
the oaaein. Pure dried Cariea Papaya juke sfaodd give 
no xeaotkii for stacoh with iodine, nor lednee S^hUng’z 
•olatioii balofe or alter hydio]yaia.--^7. Skuv. 


OtonmnaU^ids; SyHmfor 

Pbllz, N.Y., As^qr to Amerio 
1.080,108, Maroh 8, 1914. 


0. F. Butler, Nlasm 
Ozone Co. U.S. Pat. 
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lAquoriu fmdtr; OampotUion and anaiyaia of oom- 

pattnd . A. B. Bukes and F. Major. Analyit, 

1914, 89, 100-162. 

Motstubi and ash aro ostimated by the usual methods. 
The carbon bisulphide extract is obtained by exhausting 
6 grms. with the dry solvent for 12 hours in a Soxhlct 
apparatus, and after weighing, the extract is oxidised with 
fuming nitric acid prep<^tory to precipitation with barium 
ohloriae for determining the sulphur, The difference 
between the sulphur and total extract is principally oil 
from the fennel. The dry extracted powder is mixed 
with water, made up to 260 o.c. and allowed to digest with 
occasional shaking tor 12 hours. Alter settling, 60 c.o. of 
the filtered liquid are evaporated to obtain the aqueous 
extract. Sumv can be determined in another 60 o.c. of 
the filtrate by the usual methods after treatment with 
lead acetate solution. The amount of crude glycyrrhizin 
is determined bv acidifying 50 or 100 c.o. of the aqueous 
filtrate with dilute sulphuric acid, filtering off the pre- 
cipitate and washing with a little cold water. The pre- 
cipitate is dissolved in dilute ammonia, the solution 
filtered, evaporated to dryness and weighed. When 
senna is present, the ammoniaoal solution has a fine cherry- 
red colour. The total sulphur is determined by oxidising j 
about 1 grm. of the powder with fuming nitric acid and a 
little potassium nitrate or chlorate. This should be 
determined, as the sublimed sulphur used in making up 
the powder may not be completely soluble in carbon 
bisulphide. A microscopical examination should also bo 
made. The extreme figures for 13 samples obtained on 
the market were ; loss at 100° C. 7*9 to 3*0 ; ash 0*2 to 
4-6 ; carbon bisulphide extract 10*7 to 9*2 ; sulphur in 
extract 7*9 to 6-3 ; total sulphur 9*2 to 7*8 ; cold water 
extract 63*9 to 61*1 ; ash of extract 2*4 to 1*8 ; sucrose 
60*3 to 48*3 ; crude glyoyrrhixin 2*9 to 1*2 per cent. 

— F. Shdn. 

Saffron; ExaminHoUion of . R. Krzizan. Z. offentl. 

Chem., 1914, 80, 109—114, 121—124. 

Low imults are obtained in the determination of invert 
sugar in saffron when sodium sulphate is used to remove 
the excess of basic lead acetate used for clarification ; 
from 3 to 4 per cent, more invert sugar is obtained when 
the excess of lead is precipitated by sodium phosphate. 
Experiments with pure sucrose and with honey showed 
that correct- results are obtained with sodium phosphate. 
Certain genuine samplos of saffron contained as much as 
21*76 per cent, of invert sugar and, after inversion, 23*53 
per Mnt., calculated on the dry substance. The accepted 
maximum of 20 per cent, of invert sugar for pure samon 
is, therefore, somewhat too low. Genuine safl^n fre- 
quently contains up to 1 per cent, of sand, and usually 
yields not more than 6 per cent, of ash ; about 70 per cent, 
of the ash is soluble m water and the alkalinity of the 
soluble ash corresponds with 6*9 c.c. of N 71 acid per grm. 
of total ash.— W.P.S. 

Saffron; Detection of magneeium sulphate in , A. 

Nestler. Z. Unters. Nahr. Genussm., 1914, 27, 388— 
391. 

Tex addition d j^yoerol to a saturated solution of mag- 
nosiom sulphate pnvents the latter from crystallising, 
but if a drop of chloral hydrate solution (5 : 2) be addM, 
crystals of magnesium sulphate form almost immediately. 
To detect magnenum sulphate in saffron, the filtered 
aqueous sdution is allowed to evaporate at the ordinary 
temperature to a s^p, and a drop of this is mixed on a 
microscope slide with a drop of chloral hydrate solution. 

In the presence of magnesium sulphate, crystals are 
obtained either at once or after the lapse of a few minutes. 
The crystals mav be washed with alcohol and then identi- 
fied by means of miorochemioal tests.— W. P. S. 

Extraction by meant of imnUeoibk sokcnts ; A etady of the 

meihodefor from the aoint cf view the dimbiiion 

CotftoieiUe. L J. W. Ifarden. J. Isd. Bug. Oheni., 

19ft, % 816-880. 

Txm dlsMbalioii ratio (d^ttoaiioeatratioii la water s con- 
OMtnIloD in ImiBieBiMe loivaat) was detemiasd lor a 


numbw of oases met with in analytical praotic^ and from 
the values obtained the eflloienoy of extraction was ca l en - 

latedbytheformula:a?n-*o^^j^^“, where volume 

of aqueous solution, e»vdlume of immiscible solvent, 
«osinitial concentration of aqueous solution, and 
concentration after n extractions ; the ^oulated results 
were checked by experiments. FVom the results obtain^ 
improvements in certain analytical methods are suggested. 
Acetanilide^^ in hydrogen peroxide. Washing 60 c.c. of the 
sample twice with o.c. of ether and once with 20 o.c. 
of chloroform (Bull. 160, U.S. Bureau of Chemistey) 
extracts only 96 per cent, of the acetanilido. Using chloro- 
form only, in 10 o.o, portions, five washings (2 mins, each) 
will extract 99 per cent, and 8 washings 99*9 per cent, of 
the acetanilide. Acetanilide^ wntfitn, and eoumarin in 
vanUla extraele (Hess and Prescott, this J., 1899. 397, 526 ; 
Winton and Silverman, this J., 1902, 13QP). Extraction 
of 60 C.O. of the extract, freed from alcohol, once with 
20 0 . 0 . and 3 times with 16 o.o. of ether extracts 09*6— 
99*6 per cent, of the vanillin and praotioally all of the 
eoumarin, but only 93 per cent, of tne acetanilide. For 
removing the vanillin from the ether solution, the original 
proposal of Hess and Prescott appears to 1^ the best : 
shaking 60 c.o. of the ether solntion once with 10 o.o. of 
5 per cent, ammonia removes praotioally all the vanillin 
and only about 6 per cent, of the acetanilide and 3 per 
cent, of the eoumarin. Salicylic acid, benzoic acid, and 
^•naphihol. Salioylio and benzole acids are removed 
praotioally completely from aqueous solution by a few 
extractions with ether, and /9-naphthol in like manner 
from a slightly acid solution by a few extractions with 
chloroform. Sacclmrin, C^hloroiorm is not so good and 
amyl acetate is slightly better than ether for extracting 
saccharin from aqueous solutions. The results are in* 
fiuen^ considerably by the oonoentration of hydro* 
ohlorio aoid in the aqueous layer. It is reoommended that 
60 O.O. of the aqueous solution be treated with 2*5 o.o. of 
38 per cent, hyoroohlorio aoid and shaken four times with 
10 0 . 0 . of ether (2 mins, each time), whereby 09 per cent, 
of the sacobarin is extracted ; six washings give an eg* 
traction of 99*9 per cent. Caffeine and tanfSn. In the 
separation of oafifeino from tannin in the analysis of tea, 
less chloroform may be used than recommended by Smith 
(this J., 1913, 804). Four washings of 60 o.o. of the solu- 
tion with 10 0 . 0 . portions of obloi^orm will extract 99*7 
per cent, and five washings 99*96 per cent, of the caffeine, 

-A.S. 

Chrywphanic acid ; Some reactions of toith reference 

to its detection in complex medicinal preparations. B. M. 
Bailey. J. Ind. Eng. C!hem., 1014, 6, 320—321. 
Ohbysophanio aoid, a dihydroxymethylanthraquinone, 
Ci,HipO., is a yellow colouring principle present in certain 
m^icinal plants, notably wnna and rnubarb. For its 
detection in complex memoinal preparations an alcoholic 
extract of the Mmple is freed from dicohol or diluted with 
water, then acidified with a few drops of hydroohlorio 
aoid, and extracted with ether (if an emolwon forms it is 
easily destroyed by adding acetone). The ethereal 
soluuon is shaken with 2| per cent, ammonia solution : 
chrysophamo acid, phenolphthalein, ouroumin, Mid 
hematoxylin aU impart a red colour to the alkaline 
solution. The solution is acidified and shaken with elker, 
which extracts only the ohrysophanio add and phenol- 
phthalein. A portion of the ethereal solution is boiled with 
4—^ 0 . 0 .^ of 25 per cent, sodium hydroxide solution and 
a little dno dost : ohrysophanio add and phendi|dithaldn 
are both reduoed, but on dilutiim the lualine solution 
and treating with a few drops of hydrogen peroxide, only 
the ohryso^ianio add is re-formed by oxidation, ai^ its 
presence is indicated by a characteristic oheriy-i^ 
oobnration.— A. S. 

Jfaxganotts oxide; Use d fof ihe catah/eie of adds. 

Preparation of atdehydse and penkmethylenic kekmee. 
Formation of oydopdtttffamnee* P. Sabatier and A. 
Hailhe. Oomp^ rend., 1914, 168, 085—991. 
Maitoaxovs ox^ prepamd by heating the oarbonate, 
when heuM to 860^, is an exoefient^oatalyst lor 
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rednotion of organic acids by formic acid. If the vapow 
of the acid together with excess of forniio acid yapour is 
passed over the heated oxide, a good yield of the corre- 
sponding aldehyde is obtained, e,g. isovaleric acid gives 
a 60 per cent, yield of isovaleraldehyde. If adipic acid 
or its /3-methyl derivative is used in the absence ox formic 
acid, the vapours being carried over the catalyst by a 
current of carbon dioxide, cyclopentanone or ^-methyl- 
cyclopontanono can easily be obtained with about 80 per 
cent, yields. The oximes of these ketones on being reduced 
by hydrogen in contact with metallic nickel at C., are 
converted into the corresponding amines, primary, 
secondary, and tertiary amines being formed in each cade. 
The BtKJondary amine is obtained in greatest quantity 
(upwards of 60 pt‘r cent.), the remainder containing 
primary and tertiary in equal quantities. — W. H. P. 


Barbier-Grignard readionn ; (1) Sonin . (2) Proccssrs 

for the preparation of unaaturaied hydrocarbona with 
conjugated double link^ea \iaopTene]. L. P. Kyriakides. 
J. Amer. Chem. Soc., 1914, 86, 657—670. 

(1) With aliphatic ketones and aldehydes, the best results 
were obtainckl by working at a low temiieraturc and with 
vigorous shaking, especially in the case of substances 
containing mobile halogen atoms. In some cases, pthyl 
(dilorido was used with advantage, insU^ad of the bromide, 
in preparing the Grignard reagent, the addition product 
with magnesium-ethyl chloride and chloroacetono, for 
example, in the preparation of chloromethylbutanol, 
being much more soluble in ether than the ethyl bromide 
addition product. (2) Oxides of the hydrocarbons were 
dehydrated to hydrocarbons of the butadiene series by 
heating at temperatures above 360° C., in the presence 
of catalysts (e.g., kaolin) ; a reduced pressure was found 
necessary. Using a high vacuum, the hydrocarbons 
obtained could bo polymerised directly after distillation. 
1 -Methylbutanal (methylethylacotaldehyde) was dehy- 
drated in a similar manner to isoprene, but a purer pro- 
duct, readily polymerising to caoutchouc, was obtained by 
direct dehydration of 2-mothyM.2 butylene oxide, pre- 
pared from chloromethylbutanol. — F. Sodn. 


Saturated and unaaturaied hydrocarbona ; Siniullaneoua 

oxidation of by wdnaaium ]icrinnnganate. N. Kishner. 

J. Russ. Phys. Cnem. Gee., 1913, 46, 1788 — 1792. 
Chem. Zentr., 1914, 1, 1498. 

In experiments on the separation of mixtures of saturated 
and unsaturated hydrocarbons by oxidising the latter 
with permanganate', it was observed that saturated hydro- 
carbons though quite resistant to the action of per- 
manganate when pure, were oxidised to a considerable 
extent in presence of unsaturated hydrocarbons. 2.6- 
Dimethyloctane, for example, was not attacked when 
boiled with permanganate solution alone, but in presence 
of menthene, was oxidised to the extent of up to 60 per 
cent. — A. S. 


Formaldehyde, U-a applicaliom and analmia. G. Desmurs. 

Bull. Assoc. Chim. Suor., 1914, 81, 660—674. 

An account is given of the properties, industrial applica- 
tions, and methods of anal^is of formaldehyde, and a 
short, bibliography is appended (see Romijn, this J., 1897, 
366 ; Kioloux, this J., 1897, 941 ; Blank and Finkenl^iner, 
this J., 1899, 79 ; Clowes and Tollens, this J., 1900, 77 ; 
POska, this J., 1901, 1031 ; Vanino and others, this J., 
1001. 1261 ; 1902, 193 ; 1913, 83 ; Hartwagner, this J., 
1913, 111). The following modihoation of Romijn’s 
iodometrio method, is recommended for the analysis of 
commercial formaldehyde ; — The sample is diluted until 
it contains about 2 per cent, of formaldehyde, and 6 c.c. 
are mixed with 30 c.c. of N/1 sodium hydroxide, and 
treated with N/5 iodine, whilst agitating, until the liquid 
is bright yellow. The flask is then oIosm, and shaken for 
1 min., 40 o.o. of N/l-hydroohlorio acid are added, and the 
excess of iodine is titrated with sodium thiosulphate •tdu- 


tion. One c.c. of NJ\ iodine corresponds to 0*016 grm. of 
formaldehyde. — J. H. L, 

Patents. 

Organic aolventa ; Production of . E. C. R. Marks, 

London. From E. I. du Pont de Nemours Powder Co., 
Wilmington, Del., U.S.A. Eng. Fat. 20,963, Dec. 30, 
1912. 

A MIXTURE containing halogen derivatives of more than 
one hydrocarbon of the parafiSn series is acetyla^. For 
example, the fraction of petroleum spirit of boiling mint 
28° to 69° C. is chlorinated, and the mixture of chloro- 
pentanes and chlorohexanes is aoetylated ; the product 
consists of a mixture, in approximately the proj^rtions 
given, of the following ; — Olefines, 36 per cent. ; ohloro- 
olefines, 6 per cent. ; acetic esters of nionohydric alcohols, 
60 per cent, ; acetic esters of dihydrio alcohols, 10 per 
cent. If desired the mixture may bo separated by frac- 
tionation, and the various products used as solvents, or 
the undistillcd mixture may he used as a solvent, par- 
ticularly for nitrocellulose. — T. F. B. 

Liquid [methyl acclate] which is able to dissolve energetically 

various substances ; Process for making a . A. 

Holbronnor and G. E. CViquebeiif. Fr. Pat. 464,646, 
Jan. 18, 1913. 

A LIQUID containing from 66 to 7.5 per cent, of methyl 
acetate, the remainder being chiefly acetone and methyl 
alcohol, is obtained by distilling crude or purified pyro- 
ligneous acid until about one-tenth of the volume has 
passtKi over, adding to the residue a suilable csterifying 
< agent {e.g., 2 to 3 plT cent, of a mineral acid), and con- 
I tinuing the distillation until about one-third of the 
residue has distilled ; the combined diHtillates are finally 
rectified. The product may be used (or dissolving resins, 
fatty compotinds, cellulose nitrate or other cellulose 
esters, etc. — T. F. B. 


Therapeutical agent suitable fur the treatment of Inbcrculobi'i ; 

Manufacture of a . 0. Iniray, Ljjndon. From 

Farbwerke vorm. Moistcr, Lucius, und Briining, Hochst 
on Maine, Germany. Eng. Pat. 2610, Jan. 31, 1914. 

A REMEDY for tuberculosis is obtained by cultivating 
tubore’e bacilli on nutrient broth containing a small 
quantity of a gold salt, but insufficient to prevent entirely 
the development of the bacilli ; the culture is then trans- 
ferred to a nutrient medium containing a larger quantity 
of gold, and the process is rejwated several times, on media 
containing increasing quantities of gold salt. The final 
product consists of tubercle bacilli which contain a certain 
amount of gold, and which are not killed by gold salts ; 
it can bo made into emulsions with glycerin water or con- 
verted into tuberculin by the usual methods. — T. F. B. 


Arseno-melal irr^rations and process of making same, 
P. Ehrlich, Prankfort, B. Reuter, Hochst, and P. 
Kairer, Frankfort, Assignors to Farbwerke vorm. 
Meister, Lucius, und Briining, Hfichst on Maine, G^- 
many. U.S. Pat. 1,091,881, March 31. 1914. 

Abseno-oompounos containing the radical, CeH 5 .As ; As-, 
are combined with salts of heavy metals in solution. In 
particular, the hydrochloride of 3.3"-diamino-4.4"-di- 
nydroxyaraenobenzene is combined with cuprous chloride. 

— T. F. B, 


Azo dyestuffs containing the arseno woup ; Process for 

making . Farbwerke vorm. Meister, Lucius, und 

Briining. Oer. Pat. 271,271, Feb. 19, 1913. 

Azo dyestuffs which contain the arseno group, and are 
suitable for therapeutic purposes, are obtained by reducing 
with hypophospnorouB acid aso dyestuffs containing an 
arsinic or arsenoxide grouping. The axo group k not 
affected by the reducing iigent.-*T. F. B. 
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FeUty acids containing arsenic and j^hoephorus ; Process 
for preparing [tVon] salts of — — . F. Ueinemann. 
Oer. Pat. 271,158, Jan. 3, 1013. Addition to Qer. Fat. 
267,641. 

Thb higher unsaturated fatty acids containing arsenic 
and phosphorus dsecribed in the principal patent (see 
Eng. Pat. 18,732 of 1912 ; this J., 1913, 109) are con* 
veiled into their iron salts. The pr^ucts are suitable for 
use in medicine, especially for the treatment of chlorosis 
and anaemia. (See also Eng. Pat. 10,378 of 1913: this J., 
1P14, 218.)--T. P. B. 


Cydic chloro compounds; ProceM for obtaining . 

Fabriques do Produits do Chimie Organique do Laire. 

Fr. Pat. 464,646, Jan. 17, 1913. 

Benzyl chloride and its homologues are obtained by con- 
densing aromatic hydrocarbons with monochloro-aoetone 
in presence of stannic chloride or other suitable metallic 
chloride. When homologues of bonzflne are used, the 
ohioromothyl group generally enters the bonzone nucleus 
in the p-position to the alkyl group. The ethyl, propyl, 
butyl, amyl, cyclohoxyl, methylethyl, methylpropyl, and 
methylbutyl derivatives of benzyl chloride have boon 
prepared in this way. The following example illustrates 
the process : — Equimolocular proportions of toluene and 
chloro-acetone are dissolved in twice their weight of carbon 
bisulphide or carbon tetrachloride, the solution is cooled 
to al^ut —10“ C., and 1 mol. of stonnic chloride is added 
drop by drop. After the mixture has stood for half an 
hour the oily layer is separated, poured on ice, washed 
with water, and distilled ; the unchanged toluene passes 
over first and then, at 102“— 110“ C., under a pressure of 
30 mm., the p-methylbenzyl chloride, the yield being 
about 60 per cent, of the toluene used. — T. F. B. 


Phenyl a^’dibroniojtropionic acid ethyl ester ; Process for 

preparing stable . E. Merck. Ger. Pat. 271,434, 

Dec. 8, 1912. 

Etuyl cinnamate is brominated in presence of an indiffer- 
ent solvent in which the dibrorao ester is soluble with 
difficulty {e.g.^ petroleum spirit, carbon tetrachloride, and 
chloro derivatives of ethane), and the product is treated 
with water. The resulting phonyl-a^-dibromopropionic 
acid ethyl ester (ethyl a^-aibroraohydrooinnamate) is 
stable, especially if the jiresenoe of iron or its compounds, 
or otW substance which favour its decomposition, is 
avoided during its preparation. — T. F. B. 


Calcium lactate; Process for preparing an acid . 

Chem. Werke vorm. Dr. H. Byk. Ger. Pat. 271,643, 
Sept. 6, 1912. 

The acid calcium lactate containing four mols. of lactic 
acid is treated with a solvent for lactic acid ; or calcium 
oxide, hyoroxide, carbonate, or lactate, is evaporated 
with a solution containing a quantity of lactic acia corre- 
sponding to about three mols. for each atom of calcium, 
any excess of lactic acid being removed by a solvent. 
The resulting acid lactate forms stable mixtures with 
carbonates and bicarbonates, and so can be used in the 
preparation of baking powders. — T. F. B. 


ffydrastintm ; Manufacture of . P. A. Kewton, 

London. From Forbenfabr. vorm. F. Bayer und Co.,. 
Elb«rfeld, Germany. Eng. Pat. 14,120, June 18, 1913. 
See Qer. Pat. 267,272 of 1918 ; this J., 1914, 220.— T. F. B. 


Per •acids from aldehydes ; Process for the manufacture^ 

, Consortium f. Elektroohem. Industrie G. m. b. H. 

Nuremberg, Gemany. Eng. Pats. 16,849 and 17,018, 
July 22 and 24. 1913. Under Int. Conv., Sept. 6, 1912, 
and April 11, 1913. 

See Fr. Pat 460,972 of 1918; this J., 1014, 42.<-T. F. B. 


Ato dyestuffs eonhainiw the arseno-group ; Mauufaetmrt 

of 0. Imray, London. From Farbwerke vorm. 

Meister, Lucius, und Briining, Hdohst on Maine, Ger- 
many. Eng. Pat. 2090, Jan. 26, 1914. 

See Ger. Pat. 271,271 of 1913 ; preceding.-T. F. B. 


QttinoUne-i-carboxyUc acids arylated in the 2’posithn; 

Sulpho compounds of . A. Tlriele, Assignor to 

Chem. Fabr. auf Aotien, vorm. E. Sobering, Berlin. 
U.S. Pat. 1,091,870, March 31, 1914. 

See Eng. Pat. 16,482 of 1913 ; this J., 1914, 42.— T. F. B. 


Formaldehyde ; Process for making crystalline polymerisaiion 

products from . F. PoUak. Fr. Pat. 464,734, 

Nov. 10, 1913. Under Int. Conv., Deo. 13, 1912. 

Sms Eng. Pat. 28,830 of 1013 ; thia J., 19f4, 218.— T. P. B 


XXL-PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Patents. 

Colour pfmtography and colour cinematography. F. W. 

Donisthorpe, Barnes. Eng Pat. 7368, Marob 28, 1913. 

A NEGATIVE taken through a light filter of one colour is 
superimposed on a positive transparency made through 
a niter of another colour, and a print u made through 
both, so that only the coloured portions of the image 
appear in the resulting print ; this is then coloured with 
a suitable toning bath and superimposed with a black 
and white print. The silver image may be toned with a 
bath which so affects the gelatin combined with the silver 
that the subsequent staining baths have no effect on that 
part of the gelatin For example, baths containing iron 
and vanadium or uranium maybe used to produce rod or 
yellow images, and the toned prints may be stained with 
green or violet dyes.— T. F. B. 


Photography in colours on fabrics; Process of . T. 

Valette and R. Feret. First Addition, dated Oct. 4, 
1913. to Fr. Pat. 467,446, May 3, 1913. 

An apparatus is described for holding the support to 
ensure perfect register of the monochrome images, for use 
in the process of the principal patent (see this J., 1913, 
1033).— T. F. B. 

Toning bath containing tellurium for photographic silver 
images. Chem. Fabr, auf Aotien vorm. E. Sobering. 
Gor. Pat. 271,041, Deo. 17, 1912. 

A SOLUTION of tellurium in an alkali sulphide is used for 
toning photographic silver images. The tones obtained 
are somewhat bluer than those produced by selenium 
(see U.S. Pat. 1,064,379 ; this J., 1913, 712), and resemble 
those obtained with gold toning baths.— T. F. B. 


XXn.-EXPL0SIVES; MATCHES. 

Viscosity of soluiions of nitrocellulose in alcoholic camphor 
solutions. Nishida. SeeV. 

Patents. 

Cordite mill. A. A. Sohasohke, Aberdeen. Eng. Pat. 
16,605, July 7, 1913. 

The teeth of a row of disos, spaced upon a rotating or 
rooking shaft, pais between the teeth of a fixed oomb. 
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Tho cordite is oerried forward by the moving teeth, ai|d 
sheared between them and the fixed teeth. — 0. E. M. 

Matches ; Process of making a composition for use in . 

H. Staior, New York. U.S. Pat. 1,092,408, Aprtt 7, 1914. 

A BUBBTiTUTi toT yclIow phosphoFus is produced by 
heating a mixture of six parte by weight of red phosphorus, 
two of metallic sulphide, and three of sulphur to about 
600® F. (260® C.) waehing, and drying. — 0. E. M. 

Explosive. 0. Silberrad, Buokhurst Hill. U.S. Pat. 
1,092,768, AprU 7, 1914. 

Sbk Eng. Pats. 13,861 of 1911 and 712 of 1912; this J., 
1912, 978.— T. F. B. 


Determination cf the mdting point of asphaUsm, Sohanin. 
See Ua. 


** Free carbon ** ; its nature and determination in tar 
products. Weiss. See 111. 

Process of oxidation of indigo [6^ permanganate], Wagner. 
See IV. 


Analysis of cellulose compounds. Hottenroth. See V. 


Reduction of arsenic acid to araenious acid by thiosulpkuric 
acid. Chapin. See VII. 


XXUL-ANALYTICAL PROCESSES. 


Precipitation of alumina in presence of fluorides. Cavaignac. 
See VII. 


Lead; Determinate of small ^anlitics of . M. 

Siegfried and W. Pozzi. Biocnom. Zeits., 1914, 61, 
149—166. 


Minute quantities (loss than 1 mgrni.) of load can be 
rapidly determined, in tap water, for example, by 'the 
following modification of tho colorimetric method. 1 W c.c. 
of the liquid are mixed with 9 c.c. of N /lOO hydrochloric 
acid, 1 c.c. of a 1 per cent, solution of tho purest gum 
arabic, and 10 c.o. of a saturated solution of hydrogen 
sulphide." From tho tint of the liquid the quantity of lead 
present is estimated approximately, and a standard solu- 
tion for colorimetric oompari on is made by diluting the 
requisite volume of lead nitrate solution (01699 grm. per 
litre) to 100 c.c., and mixing this with acid, gum arabic 
and hydrogen sulphide, as before. Details of procedure 
are given from the comparison of the liquids in a Dubosoq 
colorimeter. Small quantities of iron and manganese do 
not affect the results. Tho concentration of acid em- 
ployed prevents the precipitation of iron sulphide but 
does not interfere with the complete conversion of the load 
into sulphide. Tho gum arable is employed to prevent 
flocculation of the leM sulphide. When lead compounds 
are evaporated with nitric acid, e.g., in the investigation 
of organic material for load, a small quantity of the latter 
is converted into an insoluble form (possibly silicate). 

-J. H. L. 


Arsenic; Quantitative separation of from metals by 

means of hypophosphorous acid. L. Brandt. Chem.- 
Zoit., 1914, 88, 461--463, 474. 

From almost all the common metals, even when associated 
with a relatively large excess, arsenic can bo quantitatively 
separated by precipitation with hypophosphorous aoia, 
and determinea ioaometrioally in the precipitate by the 
method already described (this J., 1914, 28). Iron, 
manganese, nickel, cobalt, dne, chromium, aluminium, 
tin, sodium, potaiisium, and the alkaline-earth metals 
have no influence on the accuracy of the arsenic determina- 
tion, and the metals themselves can be subsequently 
determined by the usual methods. Lead and silver 
should bo removed as sulphate and chloride respectively 
before addition of hypophosphorous acid. Copper, if only 
present in small amount, does not interfere, but if present 
in large proportion, the arsenic should be pi^ipitatod first 
as ferric arsenate, the {srecipitate dissolved in hydrochloric 
acid and the solution then treated with hypophosphorous 
acid in the usual way. Mercury must likewise be previ- 
oudy removed as mercurous chloride, by reduction with 
cold formic and phosphorous adds or with a boiling 
ammoniacal solution n hydrazine sulphate. Bismuth, 
thouj^ sometimes predpitated with the arsenic, can be 
reamly ledissolved in the excess of concentrated hydro- 
ohkffio add present. Antimo^ cannot be separated from 
anenio by ^s method.— G. F. M. 


Determination of cobalt in steel. Slawik. Ree X. 


Assaying concentrate.8 and battery chijM for gold and 
platinum metals. Crosse. See a. 


Colour valuation of tanning materiala. Reed. See XV. 


Determination of reducing sugars in sugar for melting 
(“ sucres de fonte ”). Muller. See XVII. 


The ebullioscope in the determination of original gravity. 
Pope. See XVIII. 


Colour reaction for the detection of methyl alcohoL Manzoff. 
See XVIII. 


Determination of sucrose in presence ^ lactose and in milk 
preparations. lUkshit. See XIXa. 


Detection of cocoanut oil in butter fat by means of Polenske's 
diMation method and B6mer*s phytosteryl acetate method. 
Barthel and Sonddn. See XIXa. 


Rapid determination of fat in cheese^ butter and cream. 
Kropat. See XIXa. 


Measurement of the radioactivity of springs, En^er and 
others. See XIXb. * 


Determination of carbon monoxide in air. Sinnatt and 
Cramer. See XIXb. 


Determination of minute amounts of sulphur dioxide in air. 
Seidell and Meserve. 8u XIXb. 


Assay of Nux vomica. Cowie. See XX, 


StandariUsation of dried Ca/rka Papaya juice, 
See XX, 


Composition and analysis of compound Uquorke 
Furkes and Major. See XX. 


Shelley 

powder. 


DiJfersnMion cf natwral and oil asphdUums. Faillsr, 
See Ha. 


Detection of fMffsssium suUhate in saffron. 
See XX , 


Meiller. 
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Some naciions of ekryoophaim add, vrith referenu to tto 
deletion in comjfix fuedidnal pnparaUong. Bailey. 
See XX. 


A dudy of the metiiode for extraction by meant of immiedbU 
talventtfrom the jMnt of view of the dietribution coeffldenta. 
Harden. See XX. 


Formaldehyde, its apflioatione and anaHyda, Deeman. 
8u XX 


Patutts. 

Methane or other inflammable gaeea in the air / Device for 

meaawring the amount of . Aooumulatoren-Fabrik 

Akt.-QeB., Berlin. Eng. Pat. 1283, Jan. 16, 1914. 
Under Int. Conv., April 16, 1913. 

SsK Ger. Pat. 268,844 of 1913 ; this J., 1914, 190.— T. F. B. 


Organic analytia ; Apparatua /or uae in elementary . 

H. Braoh, Vienna. Eng. Pat. 4826, Feb. 24, 1914. 
Under Int. Conv., March 6, 1913. 

See Ger. Pat. 263,680 of 1913 ; this J., 1913, 1036.— T. F. B. 


XXIV -MISCELLANEOUS ABSTRACTS. 

“ Negative ” adaorption. A. M. Williams. Faraday Soo., 
April 22, 1914. [Advance proof.] 

Ak exTOiimontal examination of the adsorptive action of 
purified blood oharooal on aqueous solutions of various 
electrolytes. With very dilute solutions of potassium 
chloride or magnesium sulphate the adsorpt'on was 
positive ; on increasing the concentration the adsorption 
rose to a maximum, then declined, and finally att^ed 
a negative value. A similar maximum was o^rved for 
ammonium chloride, but in this case no negative value 
was reached. Barium chloride solution showed an 
uninterrupted increase over the range of concentrations 
investiga^. — J, R. 


Book Received. 

E. Mebok*b Arnual Rbpobt (of Recent Advances in 
Pharmaceutical Chemistry and Therapeutics). 1912. 
Volume XXVI. £. Mbhok, Darmstadt. London : 
66, Crutched Friars, E.C. 1913. Price Is. 6d. 

Volume (84 by 61 ins.) containing 473 jpages of subject* 
matter, ana alphaoetioal indexes of subjects, of discMcs, 
etc., of authors, and an alphabetical bibliographic index. 
There is at the commencement a monograph on lecithin 
(60 pages), with an index to the literature of lecithin 
(22 pages), and at the end an article on the Assay and 
Standitfdiaation of Digitalis preparations,’' by Prof. H. 
Heints of Erlangen. 


*New Books. 


(Tbe Eornan ausMimli In thick type refer to the ebniiai 
elMsifiaatlon of abeiiaett under ** Journal and Patent Lfteni* 
tare’* and In the **Iilst of Patent AppUoatfons.**] 


I FeiTsttt,U. : L’industriadelfreddoelesue applioaBioni. 
* 2a edis., non taslaEioiie di 0. TelUear. Amwv 2^ %•> 
p. xvi, U18, eon 1 ritr. e 1 tav* 1914 life m 


' Boeder, H. : Pumpen n. Kompeessoren. Handbuoh f. 
Bereohng., Entwurf, Bau, Betrien, Untenuchg. u Ver. 
besserg. v. Pumpen* u. Kompressoranlagen. 3., neubearb. 
Aufl. Fiir Stadium u. Praxis bearb. 1. Bd, Xolben* 
pumpen u. sonst. Waaserhebevorriohtgn., Kolbenkom* 
pressoren u. Vakuumpumpon (1050 Abmldm, 176 Tab., 
viele Boispiele). (Vul, 424 S.) 8^ mesbaden, 0. 
Haedcr. 1914. Qoth M. 8. 

Kreglewaki, A. : Die SpOl* u. AuapuChrorginge bei 
Zweitakt-Verbrennungs-Kraftmaschinen m. beson^ Be* 
riioksicht. der achneUaufenden Oelmotoren. (29 S. m. 
39 Fig.) Lex 80. Berlin, Verlag f. Faohliteratur. 1913. 
M. 1.50. 

Neumann, H. : Die Verbrennungskraftmasohinen in der 
l^axis. Handbuoh. f. die Anla^, Wartg., Betrieb u. 
Konstruktion der modernen Verbrennungskraftmasohinen. 
2. Aufl. (3. Taus.) (XI, 368 S. m. 236 Abbiidgn.) 8“. 
Leipzig, Dr. M. Jkneoke. 1914. doth M. 6.80. 

IT A ^rame, J. 8. 8. : Fuel ; solid, liquid and gaseous. 

15+372 p. il. diagrs. tabs. Arnold, London. 
1914. Net 12s. 6d. 

Braunkohleninduatrie, Die deut. I. Bd. 14. Lfg. Halle, 
Knapp. 1914. M. 2. 

IlB. SiUer, Dr. W. : Versuohe fiber gel5stes Aoetvlen 

* untor bosond. Berfioksioht. seiner Verwendung 
f. die Beleuohtg. v. Eisenbahnwagen. (VII, 72 S. m. 63 
Abbiidgn.). Gr. 8*^ Oldenburg, G. StaUing’s Verlag. 
1914. M. 4.50. 

y Pannain, E. : Filati o tessuti. Milano, 16° fig., p. viii, 
288. 1914. Lire 3.60. 

yf Chaplei, A. : Lea apprtts textiles, 68 fig., in*8°. 
Paris. 1914. Gauthier* Villars. 10 fr. 

y f T Eacard, J. : Lee phosphates, in*8°. Dunod et Pinat. 
Paris. 1914. 1 fr. 60. 

Jahrbuch der deutsohen Kaliwerke. 6. Ausg. Jahrg. 
1914. Mit don Betoiligungsziffem, Lieferungsbedinggn. 
usw. des Kalisyndikates u. den Bekanntmaohgn. sum 
Reiohskaligesetz u. zu den Ausffihrungsbestimmgn. 
(85 8.) 8°. Leipzig, Dr. M. J&neoke. 1914. M. 1.20. 

Le Chatelier, H. : La silioo et les silicates. 60 fig., in-S**. 
Herman rt fils, Paris. 1914. 15 fr, 

Wdf, Dr. P. M. ; Ueber die Syntbese v. 100 prosentigen 
Wasserstoffperoxid m. Hilfe der stillen elektnmhen Imt* 
ladung. (V. 35 8.) Gr. 8°. Oldenburg. G. Stalling’a 
Verlag. 1914. M. 2,60. 

VIII ^ Enamelling on Metal. 
* 2nd edition, revised. Cr. pp. 68. Scott 

Greenwood. London. 1914. Net Bs. 6a. 

Vre, P. N. : Black glaze pottery from Rhitsona in 
Boeotia. N.Y., Oxford IJniv. 1913. 2+64 p, il. tfis. 0. 
Bds. 1914. $2.50. 

IX ' Zementrohren, ihre HersteUung, Prfif* 

* ung u. Verwendung zu Kanalisationsanlagen . 
Auf Grand langiahr. Erfah^. bearb. (223 S. m. Ab- 
biidgn.) Lex 8° Berlin, Tonindostrie-Zeitung. 1614. 
CloS M. 10. 

Benner, R. C. : Papers on the effect of smoke on building 
materials. Pittsburgh, Ph., Univ. of Ftttaburgh. 1918. 
58 p. il. tabs. D. (Mellon Inst, of Induitrial Re£)arch and 
Sch. of Specific Industries, smoke investigsition bull.), 
pap. 1914. 26 c. 

Berieht lib. die 16. Haupt-Veraamnihing des deutsohen 
Beton-Vereins (E. V.) am 13., 14. u. 16. 2. 1913. (36$ 8. m. 
Abbiidgn. u. Taf.) 8°. Berlin, Tonindustrie*Zeitg. 1914. 
M. 6. 

Buff, Prof. 0.: Ueber die HersteUung leiierlsster 
Qegenst&nde fib. 2000° in Oeien m. redusierender Atmo* 




nuf Ui 1914. 
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sphftre. (31 S. m. 8 Abbildgn.) Lex 8°, 

Springer. 1914. M. 1. Forschungsarbeiten aul #iijr 
Gebiete des Ingenieurwcflens. 


XIXA. Seythien, A., G Bariwich, M. Klimmer: Handb. 

d. Nahrungsmittelantenuohg. 19—22. Lfg. 
Lpzg., Ch. H. Tauohnitz. 1914. M. 10. 


KoamanUt Br. H. B. : Die Verbreitung der nutebaran 
Kalkateine im nbrdliohen Deutschland. (363 S. m. 1 
eingedr. Kartenskizze u. ] Bildnis.) 8°. Berlin^ Ton- 
industrie-Zeitung. 1913. Cloth M. 10. 

Nasket (\ ; Dio Portland-Zemciit Fabrikation. Ein 
Handbuch f. Ingonioure u. Zcmentfabrikanten. 3. voli- 
Btandig umgearb. u. verm. Aufl. (490 S. m. 408 Abbildgn.) 
iiox 8 . Ixiipzig, Th. Thomas Verb 1914. Cloth M. 24. 

RUl, W. : Der Asbest u. seine Bodoutung bezw. Ver- 
wendung zu Bau- u. Industiiezwecken. 3., neubearb. Au6. 
(18 S. m. 2 Abbildgn.) 8°. Breslau, Prouss und Jiinger. 
1914. Pf. 76. 

8earUf A. B. : Cement, concrete and bricks. N.Y., 
Van Kostrand. 11-f 412 p. il. diagrs tabs. 0. 1914. $3. 


xixb. HazeUt A. ; Clean Water and how to get it. 

2nd edition, revised and enlarged. Cr. 8vo. 
Chapman and Hall. London. 1914. Net 6s. 6d. 

Lutgety Prof. 0. : Die Wasserversorgung der St&dte. 
In 1. Au6. V. L. 2. Aufl. v. Prof. R. Weyrauch. 1, Bd. : 
Vorkenntnisso u. Hilfswissensohafton. Die Hydrologic. 
Die Wnssorgewinng. (XIV, 828 S. m. 380 Abbildgn.) 
1914, Lex 8°. Leipzig, A. Kroner. Half-mor. M. 40. 

XX Prof. H. : KapiUarchemie u. Physio- 

logic. 2. orweit. Aufl. (48 S. m. 6 Fig.) 8°. 
Dresden, Th. Steinkopff. 1914. M. 1.60. 

Halliburton^ W. D. : Tho essentials of chemical physio- 
logy ; for the use of students. 8th ed. N.Y., Longmans. 
11+324 p. il. col. pi. diagrs. tabs. 0. 1914. $1.W. 


Wfij/erl^ A. : Beton im Hausbau. (VI, 106 S. m. Ab- 
bildgn.) gr. 8°. Berlin, Tonindustrie-Zeitung. 1914. 
Cloth M. 7.60. 

V Jahrbuch f. Mineralogie. 37. Beilagebd. 1. Heft. 
* Stuttg., Schweiwrbart. 1914 M. 11. , 


7schirch, A. : Pharmakognt^ie. 36. Lfg. Lpzg., Ch. H. 
Tauchnitz. 1914. M. 2. 

xxm. Eatreicheff Prof. T. : Ueber die Kalorimetrie der 
niedrigon Temperaturen. (66 S.) Lex 8°. 
Stuttgart, F. Enko. 1914. M. 1.60. 


Kerahaw, ,1. B. : h'lectrothermal methods of iron and 
steel prcKluction : v>lth an introd. by J. A. Fleming; 
il. by 60 tables und 92 diagrs. and photographs. N.Y., 
Van Nostrand. 23+233 p. 0. 1914. $32. 

Frothlich, D. W. : Ueber den Einfluss v. Gason auf 
hoohpozentigen Nickelstahl (III. 30 S. m. 19 Abbildgn. 
im Text u. auf 6 Taf .gr. 8". Oldenburg. G. Stalling’s 
Vorlag. 1914. M. 3. 

MazzolU), D. : Le leghc metalliehe ed i principi scientifici 
della metsUogralia moderna. Modena, 16^ flg., p. xii, 
421. 1914 Lire 6. 


Stieglitz, J. : The Elements of Qualitative Chemical 
Analysis. 2vols. 8vo. Bell. London. 1914. Net 12 b. 

Wolbling, J^wi. H. : Die Bostimmungsmethoden des 
Arsens, Antimons u. Zinns u. ihro Tronnung v. anderen 
Elcmenten. (377 y. m. 39 Abbildgn.) 1914. Lex 8®. 
Stuttgart, F. Enke. Cloth M. 13.80. 

XXIV. Centneraziver, Dr. M. : Die chemisohe Ver- 
wandtsohaft u. ihre Bodcutung f. die Technik. 
Auf Grund dor neuesten UnU^rsuchgii. dargestellt. (Ill 
84 y.) 8° Riga, Jonck and Poliewsky 1914 M. 1.20, 


XI. Beniachke, Prof. G. : Die wissenschoftlichon Grand- 
* lagen der Eloktrotcchnik. 3., tcilwoiso umgearb. 
u. verm. Aufl. (XVI, 606 S. ni. 561 Abbildgn.) gr. 8®. 
Berlin, J. Springer. 1914. Cloth M. 16. 

Dony-HenauU, 0., H. Oall et P., A. Ouye : Principes et 
applications de r^loctrochimie. T. IV. Lois fondamentales 
de r^lcotroohimio. Les applications de I’^leotrochimie. 
L’aoide nitriquo synth^tiquo par combustion 61ectrique do 
I’azoto, 183 iig., in-8\ Paris, 1914. Ch. Bdranger. 
30 fr. 

YTI Soap Makers* Dir&Uory (The), 1914. 8vo, bds. 
• Simpkin. London. 1914. Net 28. 6d. 

XVII* theoretische W&rmeverbrauoh 

* e. Itohrzuckorfabrik f. Verdampfen, Erwarm- 
en, Verkochen u. Krafterze^ng. Eine Studie. (VII, 
138 S. m. 34 Fig.) 8°. Berlin, J. Springer. 1914, 
M. 6. 

Ranc, A. : Contribution k I’^tude des actions physio- 
logiques de la lumi4ro. Action des rayons ultra-violets 
BUT les hydrates de oarbOne, in-8®. Paris, 1914. A. 
Leolero. 10 fr. 

Vynf Brawereten, Malz-Fabriken, Brennereien, Sprit- 
u. Presshefen-Fabriken, Die deutsohen, im 
Besitze v. Aktieh-Gesellsohaften. Jahres-Beriuht der 
finansiellen VerhiUtnisse u. Betriebs-Ergebnisse im Qe- 
foh&ftsj. 1912/13 (Einbd. : 1914). 17. voll8t&n% urn- 
gearb. u. verm. Aufl. (XII, 422 S.) gr. 8®. Bierlin, 
Verlag f. BOrsen- u. FinansUteratur. 10l£ Cloth M. 6. 

Davmt Dr. W. : Ueber die Phosphoitkuro in der Bier- 
wflne, ihre Beaiehang but Aoidit&t u. turn Brauwaaser. 
(92 S.) gr. 8®. Berlin, H. Lonya. 1914. M.8. 


Gmelin u. Krauta anorgan. Cheraie. 7. Aufl. v. Fried- 
heim u. Peters. 172, u. 173. Lfg. Hdlbg., Carl Winter. 
1914. M. 3.00. 

Handworterbuch d. Chemie. 117. Lfg. Brnschwg., 
Vieweg and S. 1914. M. 2.40. 

Schiile, Prof. W. : Tochnische Thermodynamik. 2., 
erweit. Aufl. der “ Teohn. Warmeinochanik.” 2. (Schluss-) 
Bd. : Hohere Thermodynamik m. Einschluss der chom. 
Zustandsandergn., nebst ausgewaMten Abschnitten aus 
dem Gosamtgebiot der techn. Anwendgn. (XVI, 360 
S. m. 165 Pig. u. 3 Taf.) Gr. 8®. Berlin, J. Springer. 
1914. Cloth M. 10. 

Smithf E. F. : Chemistry in America ; ohapters from 
the history of science in the United States. N.Y., Apple- 
ton. c. 8+366 p. il. pors. 0. 1914. $2.60. 

Van Noatrand^a chemical annual, 1913; a handbook 
of useful data for analytical, manufacturing and invostiga- 
ting chemists and chemical students. 3d issue, rev. with 
addition of new tables and a section on stoichiometry; 
ed. by J. C. Olsen and Alb. Melhado. N.Y., Van Nos- 
trand. c. ’09. 14+669 p. tabs. D. limp, leath. 1914. 
$2.60 

WeinberOt Dr. A. v. : Kinetische Stereoohemie der 
Kohlenstoffverbindungen. (VIII, 107 S. m. 26 Abbildgn.) 
Lex 8®. Braunschweig, F. Vieweg and Sohn. 1914. 
Cloth M. 4. 


* Compiled by H. Oreval and Co., 83, King Street, Covent 
Garden, London, W.C., from whom ^11 the worki in the preceding 
list can be obtained. 
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Canadian Section. 


Meeting held at Montreal, on Thursday, 29th January, 1014. 


PROF. R. F. RUTTAN IN THE CHAIR. 


MAPLE SAP PRODUCTS AND THE CANADIAN 
STANDARDS. 

BY PROF. J. F. SNELL. 

Introduction. 

The making of maple syrup and sugar is an industry 
confined to the area of about ono-oighth of the continent 
of North America. Only in the eastern provinces of Canada 
and the north-eastern q^uarter of the United States does 
the sugar maple occur in sufficient abundance to render 
the industry possible. 

Manitoba, Minnesota, Iowa, and Missouri mark the 
western limits, and Tennessee, Kentucky, and Virginia 
the southern limits of the productive territory. Ontario 
and Quebec, the northern New England States, New 
York, Pennsylvania, Ohio, Indiana, Michigan, Wisconsin, 
and West Virginia are the only communities in which the 
industry is carried on upon a considerable scale. The 
maple sugar industry is tous a much more localized one 
than cither the cane-sugar or the beet sugar industry. It 
makes no attempt to compete with these latter in the 
production of white sugar. From the standpoint of these 
Urger sugar industries maple products arc crude, but 
their value as luxuries depends upon this very fact, the 
oharaetoristic maple flavour enhancing their price, wherever 
that flavour is in demand. 

In the regions where the sugar maple flourishes the 
industry is an old-established branch of farming. In 
spite of claims to the contrary there appears to be good 
evidence that the aborigines made sugar before the coming 
of the white man. Some historians have been disposed 
to credit Michel Sarrazin, a Quebec physician who lived 
from 1659 to 1734, with the discovery of the art of making 
syrup and sugar from maple sap, the alleged discovery 
being dated about 1695. Sarrazin enjoyed the distinction 
of correspondent of the Acad^mie Royale dos Sciences 
and in 1730 communicated to that body a memoir con- 
taining some accurate referenoos to the sugar maple and its 
products. 

But P6re Lafitau, writing just five years after the 
discovery, describes and gives a picture of an Indian 
sugaring and explicitly states that the French work it 
bettor than the Indians, “/row whom the former have learned 
to make it” There are also earlier references to the 
making of maple syrup and sugar. One of the earliest and 
most interesting, though not the most definite, is that of 
Robert Boyle in 1663, which is worth quoting for its 
quaint language : 

“ There is in some parts of New England a kind of tree, 
whoso juice that weeps out of its incisions, if it be permitted 
to exhale away the excess moisture, congeals into a sweet 
substance.” 

In 1675 the missionary Le Clerq writes oonoerning 
maple sap : “ What seemed to me so remarkable in this 
maple water is that if by boiling one reduces it to one-third 
its volume (one-thirtieth would be more accurate) it 
becomes a real eymp, which hardens much like sugar 
and takes a reddish colour. Little loaves of it are made 
and sent to Franee and it is often used when French sugar 
is not to be had.” 

Joutel in 1684, La Hontan in the same year, and Ptee 
S. Basies in 1689 also describe the making of syrup and 
sugar. 

What is, if oorreot, a most oonvinoing piece of evidence 
in favour of the Indian as the original sugar maker, is 


presented by 8y in his discuBsion of the question.* He 
states that although there are in the Indian languages 
many names for maple tree and maple sugar, only a sin^e 
one has been found tnat shows any likeness to any European 
word for sucar, namely the Cree word ao-kaw, which is 
believed to be a corruption of the French sucre. That 
this word was applied only to the white sugar introduced 
by the French serves to add force to the ^ument that if 
the Indians had learned the art of making maple sugar 
from the white men, they would inevitably have adopted 
some of the European words relating to it. Sy also states 
that some tribes designated a certain month of the year 
the “ sugar moon,” and held a sugar festival or “ maple 
dance” in the spring, when old and -new sugar were 
mingled by the mraicine man, as he invoked the aid of the 
Great Spirit. 


The Maple Tree, 

Syrup and sugar are mode from several species of 
maple. The hard, rock or sugar maple— Acer aa^harurn— 
occupies the first place. A variety of tlm species, known 
as the black maple — Acer aaccharum nigrum-^ia equally 
good but is rare in Canada. The soft or silver maple 
— Acer aaccharinum — and the rod maple — Acer rubrum-^ 
are also tapped, especially in districts where the su^ar 
maple is not abundant. The sap of the latter two varieties 
contains less sugar than that of Acer aaccharum and their 
barks contain pigments which discolour the sap. 

The usofulnosB of the sugar maple tree is by no means 
confined to its annual production oi sugar. Its wood is one 
of the most valuable of our hardwoods. Tough, heavy, 
strong, and very hard, it is capable of taking a high polish 
and wears very evenly. Hard maple is widely ubm as 
frame-wood in agricultural machinery, as axles of waggons 
and as keel wood for ships. It makes excellent flooring fuid 
is considered the best wood in the market for the manu- 
facture of wooden bowls and shoe-lasts. The “ curly ” 
and “ bird’s-eye ” modifications and the rarer “ blister ” 
or “ landscape ” wood, are among the most beautiful of 
veneer woods used in the manufacture of household furni- 
ture and the panelling of railway carriages. Other uses 
of hard maple are fur waggon spokes, saddle-trees, shoe-pegs 
and tooth-pioks. The wood that is not suitable for these 
higher applications can be used for fuel— hard maple 
being the very best of our Canadian stove woods-^r for 
the manufacture of charcoal, wood alcohol, and acetic acid. 
Mr. R. H. Campbell, Director of Forestry for the Dominion 
Government, has given it as his opinion that it would, in 
the end, prove a more profitable investment to plant sugar 
maples than white pines, though the maple seedlings are 
d^rer and the rate of growth much less than that of the 

E ines. The advantage of the maple over the pine would 
e found more particularly in the case of the small woodlot 
owner or farmer, who has many uses for the wood, as well 
as for the sap, and especially in those regions where the 
sugar maple already exists in the stand.t It must be 
admitted, however, that the conditions of growth favour- 
able to maximum lumber production are not those most 
favourable to maximum sap production. The former 
demands a long, unbranching stem ; the latter a spreaditm 
crown with an extensive leaf area. The moist, humus-ricH 
soil of the forest is favourable to both sap and wood pro- 
duction. The maple, therefore, thrives best in groves, 
rather than in the open. 

The aap. 

The primitive method of tapping was to gash the tree with 
an axe. The modem method is to bore one or more holes 
one or two inches deep, with a | to ^ in. bit. ^ Into the 
hole is driven a metal spout, which usually carried a hook 


♦ Journal of the Franklin Inst., Oct. 1908. 
t Spencer, The Maple Sugar Industw jn Canada. Donrin^ of 
Canada Department of Agriculture, Bulletin No. Sb, 1018, pp. 
19 — 20 . 
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upon which a bucket is hung to catch the dropping skpr 
That the flow of the sap is caused by an internal preseui# 
has been established, but the nature of this pre88ure%|| 
not been made clear. Experience shows that the best 
runs of sap are obtained on moderately warm calm days, 
following; frosty nights. Saj. will flow in such weather 
at any time of the winter, but it is only in the early spring 
that such weather is at all frequent. 

The Indian drew his maple sap through wooden spouts, 
collected it in wooden troughs and probably boiled it 
in wooden or earthen vessels by throwing in heated stones. 
Wooden spouts, buckets and gathering and storage tanks 
are not yet entirely discardea, but the up-to-date sugar 
maker uses no vessels but those of heavily tinned iron. 
Experience has shown that the sap keeps better in metal 
vessels of this kind and the bacteriological investigations 
of the Vermont Experiment Station have made clear the 
reason. 

Maple sap is a dilute aqueous solution of sucrose, 
salts and alnumin. Such a solution constitutes an ideal 
cultur * solution for micro-organisms and the sap is subject 
to nearly as many and as diverse diseases as is milk. 
Drawn from the tree and stored under aseptic conditions 
maple sap will keep perfectly for years, even with free 
access of air. But in practice it becomes more or less 
infected with bacteria and moulds and deteriorates 
rapidly, in such a manner that the best pado of syrup 
can only bo made by boiling the sap the day it is drkwn 
from the tree or at latest the following morning. The 
most common forms of organisms present in Uiaple sap, it 
apT>ears, are the fluorescent bacteria and these affect the 
colour rather than the flavour of the sap. The non-fluores- 
cent spore- faring bacteria and the moulds do not seriously 
darken the colour but injure the flavour and in many 
instances render the sap turbid. Certain specific organisms, 
believed to be now species, render sap stringy and 
affect the flavour and clearness like the moulds and non- 
fluorescent bacteria. Sap affected by any of these diseases 
is popularly termed “ sour,” although its acidity is, as a rule, 
not more than normal. 

It has long boon realised that high-grade syrup cannot 
be made from the sap obtained towards tho end of the 
sugar season. ” Last run ” goods are often very dark in 
colour and usually lack the delicate flavour possessed by 
the l^t syrups. Green sap is almost always secured 
just before the close of the season when the leaf buds are 
ready to open. The terra “ buddy ” is commonly applied 
to the flavour of this late run sap. The work of the bac- 
teriologists has shown that, while there is undoubtedly a 
deterioration in the flavour of sap due to physiological 
changes occurring in the tree towards the end of the season, 
much of the trouble which has been designated “ buddi- 
ness” is really due to the growth of micro-organisms. 


which naturally becomes more rapid towards the end of the 
season, when the weatW is warmer. The advantage of 
metal vessels over wooden is, therefore, due to the superior 
cleanliness of the former. Covers on the buckets also make 
for cleanliness. 

Modern “ gathering tanks ” for conveying the sap to 
the sugar-house are of galvanised or tinned iron, as are 
also the storage tanks from which the sap is run into the 
evaporators. In the l:>est practice those storage tanks 
are in a covered shed on the north side of the sugar-house, 
BO that the sap is kept cold while in storage. In warm 
weather ice is kept in the sap in tho storage tank. 

The evaporation. 

An argument much relied upon by those who maintain 
that the Indians did I'ot boil sap is that they could not 
do so for want of metal vessels. Though it is, as we have 
seen, probably not true that the Indians wore daunted by 
so small a difficulty, it is certain that the advent of the 
iron kettle marked the first ^at advance in the art of 
sugar making. The ” potash ’’ kettle, slung over an open 
fire, is still in use, on not a few farms in Canada, but this 
primitive method of evaporation is scorned by all who- 
aspire to make goods of any but the lowest quality. 

About half a century ago it began to bo realist that a 
wider, shallower vessel would not only be more economical 
of fuel but would produce a better coloured syrup. The 
rectangular pans then adopted have since developed into 
the modern evaporators of heavy tinned plate, having 
corrugated bottoms to increase the heating surface and 
divided into compartments, from one of which to another 
the evaporating sap flows until it finally roaches the 
finishing compartments, which are placed in some types at 
the front and in others at the back of tho fire. The evapor- 
ator stands upon an iron or brick ” arch,” in which the 
fire is built. Wood fuel is almost universally employed. 
Rapid shallow boiling prevents caramclisation and yielda 
a syrup of light colour and of a milder flavour than that of 
deop-boiled syrup. 

Maple sap contains from loss than two to over six per 
cent, of sucrose. Tho average is about 3 per cent. Re- 
ducing sugars are absent or present in very small Quantity 
in fresh sap, but are developed in the yeast and mould 
fermentation, as well as in those produced by certain of 
the bacteria, through the most abundant class of bacteria, 
the fluorescent group, appear to have but little effect on the 
sucrose. In addition to sucrose, tho sap contains albumin 
and salts, the latter apparently chiefly malates. 

Maple engar sand. 

As the sap boils, the albumin coagulates and forms a 
surface scum, which the sugar-maker skims off. As the 
consistency of the liquid approaches that of a syrup a 


Table I. 

Results of amdysie of washed sugar sand. 


CoustituentH determined. 

1. 

2. 

"i 

8. 

4. 

6. 

6. 


H,0 

OaO 

MnO 

MgO 

P.0, 

0-21 

26-74 

1-87 

63-73 

6-16 

0- 69 
22-63 

1- 38 

46-49 

18-66 

0-99 

0- 69 
24-27 

1- 80 

0-27 

47-14 

18-74 

0-70 

0- 67 
24-07 

1- 63 

0-84 

44-32 

15-08 

0-82 

0- 17 
26-38 

1- 49 

0-46 

60-73 
10-66 
i 0-88 

1 

0-11 

28-06 

0-88 

44-88 

1 18-82 

0-26 


Total 

87-71 

90-73 

88-61 

87-28 

86-16 

88-04 


Ca 

C,H,0,t 

CaCiiiiO,, calculate : (a) from Ca 
ftyfrom CiHeO, 

17-76 

6M7 

8-44 

76-22 

79-67 

16-62 

62-90 

8-38 

67- 08 

68- 91 

16-76 

68- 64 

8-20 

71-88 

69- 87 

16-61 

60-44 

8-04 

71-28 

66-78 

17-44 

67-78 

8-81 

74- 88 

75- 26 « 

15-91 

61-06 

8-21 

68-28 

66-66 

1 

Average. 

16-W 

64-49 

8-26 

71-69 

70-98 
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precipitate forma known aa “ sugar sand ” or “ niter ” — 
the latter being from the chemical standpoint a peculiarly 
inappropriate term, as the substance contains not more 
than a trace of nitrocon. A little of the precipitate 
settles on the bottom of the evaporator but larger quantities 
are obtained from the hnished syrup by straining or 
settling. 

Table I. gives the result of the analysis of six samples 
of sugar sand, which had been washed until the washings 
no longer tasted of sugar. These were all Province of 
Quebec samples of the season of 191 1 and wore analysed by 
Mr. Grant Lochhead in the Chemical Laboratory of 
Macdonald College. An analysis of Vermont sugar ^and 
published by Warren in 1911* gives essentially the same 
results. The chief constituent of sugar sand is evidently 
calcium malate, this salt constituting from 65 to 80 per 
cent, of the washed material. The only other constituent of 
prominence is silica which in the samples analysed varied 
from about 6 to about 18 per cent. Tnero is in all of these 
analyses a considerable proportion of undetermined matter. 
I understand Prof. Warren is investigating the nature of 
this undetermined residue. 

Both Prof. Warren and Mr. Lochhead found it easy to 
prepare oalcium bimalate from sugar sand, and malic acid 
can also be obtained with little difficulty. The present 
demand for malic acid is so small that I have found it 
impossible to interest Canadian manufacturers in its 
preparation. Through Prof. Warren’s efforts, however, a 
German manufacturer has become interested and is now 
exfierimenting with the process on a manufacturing scale. 
Calcium bimalate makes an ideal acid constituent for 
baking powders, but it seems scarcely probable that it 
can be manufactured at a cost low enough to enable it to 
compete with cream of tartar — much less with alum 
and acid phosphate of lime, the acid constituents of 
perhaps three-fourths of the baking powder on sale in 
Canada at the present time. 

From the results of ash determinations upon 21 samples 
of sugar sand received from Quebec farmers in the season of 
1912, together with their reports of the amounts of sugar 
made by them that year, I have estimated that the sugar 
sand produced annually in Canada is sufficient to make 18 
tons of malic acid and that produced in the United States 
sufficient to make 42 tons of malic acid. Tl^ would 
make a total possible production of 60 tons of malic acid 
annually. Prof. Warren has made an estimate based upon 
an average yield of 3000 pounds maple sugar and 20 pounds 
sugar sand per 1000 trees. His estimate is 176 tons of 
sugar sand, containing 50 per cent, of malic acid. Allowing 
for manufacturing losses, this would yield a quantity of 
malic acid not far in excess of my estimate of 60 tons. 
The difficulty of collecting the raw material from so large 
a number of producers would diminish the actually 
possible production of acid. On the other hand it is certain 
that in Canada at least, not half the maple trees are tapped 
each year. I have been told that many trees, growing on 
low ground, are left untapped because they yidd so large 
a quantity of sugar sand tW it is difficult to make S 3 mip 
of good colour from their sap. If the production of sugar 
sand were an object, it is lucely that these trees of more 
than average yield would be tapped and would add not a 
little to the quantity of materid available. 

Finishing syrup and sugar. 

Maple syrup is not always finished in the evaporator. 
Many makers finish in separate finishing pans. Some 
finish on the oook-stove, adding milk, eggs, or soda, or 
combinations of these to clarify the syrup. These clarify- 
ing agents are, however, unnecessary and their use is 
brooming obsolete. Straining through felt gives a satis- 
factorily clear syrup. 

There are various methods of testing the syrap to 
determine when the evaporation has bron earned far 
enough. Some makers cool a sample and note its consis- 
tency. This, however, takes time, and the 83 mip may 
become over-concentrated while the test is in progress. 
Many take up a dipperful of the hot syrap and allow 
it to flow from the tupi|^. If it sheets ” or “ forma an 
apron ” on the dipper vtU ready to draw off. Still others 

• Warren. Joum. Amer. Chem. Soc., St. 1S05 (1011). 


use a thermometer, drawing off the syrup when its boiling 
temperature has reached 219°— -220® F. A fourth methc^ 
is to use a hydrometer or saocharometor. This is graduated 
on the Baum4 B 3 r 8 tom. The hydrometer is used in a metal 
cylinder suspended inside the evaporator. The boiling 
Sjrrup is dipped into this cylinder and gives a reading m 
30*5 degrees when ready to araw off. At room temperature 
the density of finished syrup is 1 -320 or 36*6° B. 

Which of these testa gives the best results is doubtful. 
We are this year asking for samples of syrup finished in 
various ways in order to test the matter. The S 3 rrup 
put upon the market varies greatly in water content, much 
being so thin as to ferment reai^y and much so thick 
as to deposit sucrose crystals in the container. In the 
syrup ray assistant, Mr. Hcott, has examined during the 
past year the water-content has varied from 30 to 46 per 
cent. The standard of 36 per cent, water set by the 
Dominion Government is, 1 think, just right, liie 
United States standard of 32 per cent, water is decidedly 
below the average actually found in B 3 rrups, and syrup 
with so low a water-content is unquestionably liable 
to crystallise in cold storage. 

Maple sugar is made by evaporation of the sap beyond 
the syrup stage. The cooling t^ is much used in finishing 
sugar. Some makers depend upon the volume of foam 
produced in the boiling. Still otners use the tWmometer, 
a boiling temperature of 238°— -240° F 3 delding a soft and 
one of 242“— -246° F. a hard sugar. The standard of 
moisture content set by the Canadian Government, viz., 
10 per cent., is, I think, never exceeded in hard sugar: 
6*44 per cent, was the highest quantity found in a sugar 
by the Laboratory of the Inland Bevenue Departments 
in its inspection of a year ago and no other sample 
contained over 6 per cent, of moisture. 

Adulteration. 

With the exception of spices there is probably no class 
of food materials that has been so much subjected to 
adulteration in Canada as maple syrup and sugar. Tables 
II. and 111. mve the results of the inspections which have 
been made by the Inland Revenue Department. They 
show in all instances a large proportion of samples adjudged 
adulterated or doubtful, the proportion being naturally 
greater in in8{>ection8 made just be^re, than in those 
made immediately after, the sugaring season. Small as is 
the proportion of samples adjudged genuine it is by no 
moans improbable that some of those which have met the 
criteria of purity applied by the Laboratory of the Inland 

Table II. 


Inspection of mapU syrup — Inland Revenue 
Department, 



Per cent, of samples found 

Date. 

Genuine. 

Adulterated. 

Doubtful. 

July, 1890 

86 

8 

7 

March, 1905 

18 

78 

4 

May, 1906 

69 

38 

3 

March, 1006 

26 

62 

12 

Jtay, 1906 

61 

83 

16 

May, 1907 

77 

8 

16 

February, 1908 .... 

78 

17 

6 

May, 1908 

87 

13 


May, 1910 

86 

12 

3 

November, 1911 

December, 1912, to 

Standards 

adopted. 


April, 1918 .... 

69 

29 

2 


Bevenue Department were really adulterated goods. 
The detection of adulteration in maple products is revered 
difficult by the oiroumstanoe that the adulterant commonly 
used is the chief constituent of maple sugar itself, viz., 
sucrose. Methods of analysis must, aooordingly, be 
directed towards the detennination of the minor consti- 
tuents, via., the salts and the oolonrhig and flavouring 
matters. 
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Tablb III. 

Inspection of maple sugar — Inland Revenue 
Department. 


Per cent, of samples found 


Date. i 

Uenuino. 

Adulterated. 

Doubtful. 

March, 1905 

65 

86 

9 

May, 1906 

K:i 

17 


March, 1906 

42 

46 

12 

May, 1906 

85 

15 j 


May, 1907 

72 

22 

6 

May, 1908 

87 i 

G 

2 

September, 1910 .. 

74 1 

16 ' 

10 

November, 1911 

Docembor, 1912., to 

Hiandards j 

1 

adopted. 

1 


Junuiiry; 191.3 .. 

56 1 

1 


8 


The determination that has been moat relied upon by 
the Laboratory of the Inland Revenue Department is one 
that originated in that Laboratory. If I do not mistake, 
it was devised by the late chief analyst, Thomas Macfar- 
lane. It oonaiata in adding a definite quantity of lead 
subaoetate to the suitably diluted syrup or dissolved 
sugar and weighing the precipitate formed. The method was 
probably suggested by those previously described by 
Hortvet* and by Jonoaf in wnich the volume of the 
precipitate produced by lead subacetate was observed 
after sedimentation in a centrifugal machine. These 
methods in turn were suggested by the observation that 
very heavy precipitates are obtained in clarifying maple 
sugar solutions with load subacetate, preliminary to 
polariscopic examination. The weight of the precipitate 
obtainable from 100 grams of the dr^ matter of sugar or 
syrup under the conditions prescribed is called the Canadian 
lead number. In addition to the Canadian load number 
the Laboratory of the Inland Revenue Department has 
from time to time made determinations of total ash and of 
malic acid value. The malic acid value is determined 
by a method adapted by Hortvet^ from I^ach and 
L^hgoo’s method of determining malic acid in cider 
vinegar. § This consists in precipitating with a calcium 
salt and alcohol in slightly ammoniacal solution, igniting 
the precipitate (assumed to be calcium malate) and deter- 
mimng tne alkalinity of the ash obtained, the r»iultB 
being calculated over to per cent, of malic acid in the 
original material. 

History of the standards. 

In 1911, the chief anal^t and his advisory board were 
confronted with the task of recommending a standard 
of purity for maple products. Looking over the results 
obtaine(i in his laWatory upon synips collected upon the 
market, Dr. McGill found that only 59 samples out of 1200 
had Canadian load numbers below 2 '50. His first thought 
was to set the standard at that figure. But after corre- 
sponding with doah^rs in maple products, among others 
with Mr. John H. Grimm, of Montreal, who advanced the 
objection that modern methods of evaporation tended 
to give syrups with lower lead values than those made in the 
older ways, the board settled upon a standard of 2*2 for 
lead value, 0*5 for total ash, and 0*4 for malic acid value. 
Thu standard was adopted by order-in-council, March 
22nd, 1911, to come into effect on April 25th. The dealers 
continuing to raise objections to the standard, Dr. McGill 
invited a large number of maple eyriip makers to send in 
samples of their products for analysis. About 450 samples 
were received and atialyBed.|| Canadian lead value and 
malic acid value were determined in all of these samples. 
In 115 total ash was determined and also the quantity of 
ash insoluble in water. In 47 samples the Winlon lead 




•Hortvot, J. Amer. Chem. Boc. (1004) tS, 164.3. 

Jon«e, Vennont Agr. Expt. Sta. 18th Annual Report, 1904-5, 
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number was determined, this being a method of precipita- 
tion with lead subaoetate in which the relative proportions 
of sugar, water and reagent ore different from those used 
in the Canadian meth^, and instead of weighing the 
precipitate one determines the quantity of lead precipitated 
by analysing an alic^uot of tne filtrate and comparing 
with a blank.* Cognizance was also taken of the extensive 
work of Bryant upon some 480 syrups, of which 86 were of 
Quebec origin. As a result of this work, the standm*ds 
wore altered in November, 1911, to the following, which 
are still in effect : — 

The Present Standards. 

Maple sugar. 

Maple sugar is the solid product resulting from the 
evaporation of maple sap, or of maple syrup, and contains 
not more than ten (10) per cent, of water. It yields not 
less than six-tenths (0-6) of one per cent, of ash, reckoned 
on the dry matter of the sugar when incinerated in such a 
way as to assure the earths being present as salts and not 
as oxides, and not less than twelve one-hundredths (0*12) 
of one per cent, of ash, insoluble in water, employed os 
described below. It yields not less than three-tenths (0*3) 
per cent, of malic acid, reckoned on the dry matter, when 
worked as described below. It yields a lead number not 
loss than one and seven-tenths when worked by the 
Canadian method, nor less than one and two-tenths (1*2) 
when worked by the Winton method, as described below. 

Maple syrup. 

Maple S3rrup is syrup made by the evaporation of maple 
sap, or by the solution of maple concrete in water, and 
contains not more than thirty-five (35) per cent, of water. 
The dry substance of maple syrup shall meet all the above 
standards for maple sugar. 

Methods of Working. 

Water in maple sugar shall be determined by heating 
to 100° C. five (5) grammes of the finely powdered sugar, 
spread upon a watch glass, to constant weight. The loss 
of weight shall be reckoned as water. 

Water in maple syrup shall bo determined by drying (5) 
five grammes oi the syrup, on asbestos fibre or in admixture 
with sand, to constant weight, at a temperature not 
exceeding 100° C. The loss of weight shall bo reckoned 
as water. 

Total ash in both maple sugar and maple syrup shall be 
determined by gentle ignition of five (5) grammes in 
platinum, to the point of incipient charring, after which. 
Ignition to constant weight shall be completed in a muffle, 
at as low a temperature as possible. The resultant ash is 
then treated witn ammonium carbonate in solution, dried 
and gently ignited, when the weight should remain 
unchanged. 

Insoluble ash is determined by treating the total ash 
with 40 c.c. of hot water, and gently boiling for two minutes. 
The contents of the dish are then thrown upon a small, 
ashless filter, and washed with hot water till the total 
filtrate amounts to 100 c.c. 

Malic acid. — Six and Bovon-tenths (6*7) grammes of the 
dry sugar, or its equivalent amount in syrup, is weighed 
into a 200 c.c. beaker and water added to make a volume 
of 20 c.c. The solution is made slightly alkaline with 
ammonia, 1 c.c. of a ten per cent, solution of calcium 
chloride is added, then 60 c.c. of 95 per cent, alcohol. 
The beaker is covered with a watch glass and heated for one 
half-hour on a water bath, when the flame is turned off 
and the beaker left to stand over night. The material 
in the beaker is then filtered through a good quality filter 
paper, the precipitate washed with hot 75 per cent, alcohol 
to freedom from soluble calcium salt, dned and ignited. 
From 15 to 20 o.c. of tenth-normal hydrochloric ftcid is 
added to the ignited residue, the lime thoroughly diraolved 
by careful bolm^, and the excess of acid titrated with 
tenth-normal sodium hydroxide, using methyl orange as an 
indicator. One-tenth of the number of cubic cen^etera 


* winton and Kislder Joum. Amer. Chem. See., tl, 1204 (1906 . 
t Bryan, Bureau of Chemistry, U.8. Dept. Agr., Bulletin 184 
(1910). 
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of acid neutralized express the result, which for the present 
will be called “ Malio Acid Value.” 

Lead Number-^anadian Method. Five (6) grammes 
of the dry sugar, or its equivalent in syrup, is dissolved 
in water, to a volume of 20 c.c. Two (2) o.c.^s of a solution 
of sub-acetate of lead is added, and the solutions thoroughly 
mixed. After standing for two hours, the precipitate is 
filtered off, using a Gooch crucible or a sugar tube packed 
with asbestos, and washed four or five times with hot water, 
using the suction pump, dried and weighed. The weight 
of the dry precipitate in grammes is multiplied by 20. 
The product is the Lead Subacetate Number. 

Mode of preparation of solution of subacetate of lead 
as follows : — 

Boil for half an hour 430 grammes of normal lead acetate 
and 130 grammes of litharge with 1,000 c.c. water. Cool 
the mixture, allow to setue, and dilute the suj^ernatant 
liquid to 1*26 specific gravity. 

WirUon if dAod.— Twenty-five (25) grammes of dry 
sugar, or its equivalent in syrup, is transferred to a 100 c.c. 
flask with water. Add 26 c.c. of the standard load acetate 
solution and shake ; fill to the mark, shako and allow to 
stand at least three hours before filtering. From the 
clear filtrate, pij)ette off 10 c.c. to a 250 c.c. beaker, add 
40 c.c. of water and 1 c.c. of concentrated sulphuric acid ; 
shake and add 100 c.c. of 95 per cent, alcohol, l^t stand 
over night, filter on a tared Gooch crucible, wash with 95 
per cent, alcohol, dry in a water oven and ignite over a 
Bunsen burner, applying the heat graduaUy at first. 
Cool and weigh. Subtract the increase in weight of lead 
sulphate from the weight of the blank. Multiply the 
difference by the factor 27-326. The determination of the 
blank is made as follows : — 

Transfer 25 c.c. of the standard lead acetate solution to a 
] 00 c.c. flask, add a few drops of acetic acid and make up the 
whole to the mark with water. Shake and use 10 c.c. 
for the determination of lead, os directed in the preceding 
section. 

Note 1.— If the maple syrup samples have undergone 
fermentation in anv degree, the carbonic acid must be 
boiled off before adding the lead acetate solution. This 
with either of the above methods. 

2. If crystallisation of sugar has taken place in maple 
syrup samples, this must be redissolved by gently warming 
the sample before proceeding with the analysis. 

3. The standard lead acetate solution for Winton 
nu'thod is made by diluting one volume of the solution of 
sub-acetate of lead with four (4) volumes of water and 
filtering. 

Criiiciam of the standarda. 

Some of the differences between those standards and 
those they displaced are obvious. The Canadian lead 
number has been lowered from 2-2 to 1-7 and the malio 
acid value from 0'4 to 0*3 ; and the total ash requirement 
has been raised from 0-5 to 0-6 per cent. The new values 
introduced into the standard arc the Winton lead number 
and the insoluble ash. 

The introduction of a requirement for insoluble ash 
was probably su^ested by the work of ftof. C. H. Jones 
of the Vermont Agricultural Experiment station or by the 
Vermont State standards based upon that work.* It is 
worth noting that these latter standards are higher than 
the Canadian in respect to all the values common to the 
two. Prof. Jones’s most recent statement about these 
standards is that they ore “ none too low,” which seems 
to imply a doubt whether they are not too high. 

Their requirements are : Total ash 0*77 per cent., insoluble 
Mh 0*23 per cent., malic acid value 0*60 per cent., all, as 
in the Canadi an standard, on the moisture-^e basis. It is 
also worth noting that in the extensive work of Bryan the 
lowest percentile of insoluble ash found coincides with the 
figure aidopted in the Vermont standard, viz. 0*23 per cent . ; 
but the lowest malio acid value is 0*29 per cent., thus 
coinciding with the Canadian standard and falling to 
half the value adopted in the Vermont standard. 

Comparing the Canadian standard with the results ob- 
tained In the investigation upon which it was based, we 
find that the figure adopted for total ash is distinctly b^w 

* Jones, Vennont Agr. Bxpt. Bta. Bulletin 167, p. 478 (1912). 
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the minimum found, viz. 0*69 per cent. The figures 
adopted for insoluble ash and malio acid value are identical 
with the minima found ,* although in the former only two 
samples in 460 fell below 0.19, and in the latter only two 
samples m 460 fell below the older standard of 0*40 per 
cent. In setting the standards for load value, howe^, 
the same rigid adherence to the results of the investigation 
was not observed. The tabulated results of the investiga- 
tion show no less than twelve instances in 460 in which tne 
Canadian load number calculated to dry substance is 
below the standard adopted, and eight instances in 47 in 
which the Winton load number is below the standard 
adopted. Why this favour to the lead number ? Is it 
merely an instance of parental solicitude, or are there 
substantial reasons for treating this value differently from 
the others ? 

In the bulletin reporting the investigation, it is pointed 
out that a possible error of 0*2 in the (]^nadian lead 
value inheres in the method.* Thinking t.hia might 
furnish an explanation of the action of the wvisory board, 
I wrote the Chief Analyst upon this point and received 
from him the following reply, based upon a memorandum 
furnished by Mr. A. Valin : 

“ The reason for taking 1*7 instead of 1-2 for the minimum 
lead number is not duo to any of the above irregularities 
in the technique, but to the fact that exceptional samples 
that gave the low lead values could not be accepted os 
genuine'^ 

In view of the confidence (expressed in genuineness of 
the samples in the bulletin itself, this struck me as a remark- 
able admission. 

Another point to be noted in reference to the relation of 
the standards to the investigation underlying them is 
that the methods prescribed for the determ^tion of 
Canadian and Winton lead numbers and of malic acid 
value differ from those used in the investigation itself. 
In the latter, fixed quantities of syrup were us^ and the 
results calculated over to the dry basis. The standards, 
however, prescribe the use of a quantity of syrup or sugar 
containing a fixed quantity of d^ matter. At mst 
sight it may appear that calculation to a basis of 1(X) grams 
dry matter must yield results identical with determination 
upon the quantity of material containing 100 grams dry 
matter. In the case of the lead values, however, thw 
certainly does not hold true, and the same is probably true 
of the malic acid value. 

Rosst has shown that the load subaoetato precipitate 
is soluble both in excess of the reagent and in sucrose 
solution. In view of this fact it is clear that the quantities 
of reagent, preoipitable matter, sucrose and water present 
in a given experiment may all influence the results obtained. 
Mr. Scott and Ij: have shown that results obtained in the 
Canadian method, using the q^uantity of syrup containing 
6 grams of dry matter, ore higher than those obtains 
with the use of 5 grams, of syrup and calculated to the 
dry basis. We found in four syrups an average difference 
of 0*36 in the load numbers obtained by the two modes 
of working (see Table IV.). In the letter from the Chief 
Analyst ^eady referred to as based on Mr. Valin’s 
memorandum, there is a sentence which appears to mean 
that the Inland Revenue chemists have also found that 
higher results are obtained by the methods of the standards 
tl^n by the use of the uniform quantity of 6 grams syrup, 
but that they find a difference of only 0*2 Wween the 
results obtained in the two ways. They also claim that 
results are more concordant when obtained on dry sub- 
stance, and our experience confirms this conclusion, 
if thereby is meant that the range of variation in genuine 
syrups is narrower (see Table V.). Herein there would be 
a legitimate argument for setting^-^the standard above 
the minimum found by calculation to dry basis. But as 
already noted, their letter disclaims all arguments based 
on technique and confesses a doubt as to the genuineness 
of some of the samples used in their work. Moreover, 
there is no reference in the bulletin itself to any difference 
between results obtained in the two modes. 


* Laboratory Inland Revenue Dept. Bulletin III, p. 18. 
t Ross. Bureau of Chemistry, U.8. l^rt. Agr. Otro. 18 (1910). 
t Bnell and Scott, J. Jnd. and Eng. Cnm., 191Z, 1, 998. 
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Table IV. 

Comparison of lead numbers on dry basist actual and 
calculated. 


8ynip number. 

Canadian lead method. 

Winton lead method. 

Actual 
load No. 

Calculnted 
lead No. 

Difference. 

Actual 
lead No. 

Calculated 
lead No. 

Difference. 

1 

1-AO 

1-36 

0-44 

1-35 

1-53 

018 

2 

3-2() 

2-95 

025 

1-96 

211 

015 

3 

3-U2 

2-63 

0'30 

l'9ft 

2-20 

0-22 

4 

2-86 

2'51 

1 

0-35 

201 

216 

015 



Average 

0-36 



018 


Table V. 

Canadian lead number on vet and on dry basis. 



Wot basis. 

Dry bnsw 

Average 

1-91 

2*83 

Maximum 

4-68 

6*56 4 

Minimum 

0-80 

1*37 


3-79 

51 9 

Range per cent, average .... 

198 

183 

Range per cent, minimum 

420 

879 


A further oriticiam that may fairly be urged against 
the standards is that they give to the terms “ Winton 
lead number *’ and ** malic acid value signifioatioi^ 
different from those which they have hitherto hold and 
which they still hold in the United States. The malic 
acid value has always been determined upon 6*7 grams 
of the sample, whether syrup or sugar. The results 
jure sometimes calculated over to the dry basis, but this 
is a different matter from using the quantity of sample 
containing 6*7 grams dry matter, since the latter pro- 
cedure alters the relative quantities of calcium chloride, 
water, alcohol, sugar and malic acid present. The Winton 
lead number has, likewise, always l^n determined with 
the use of 25 grams of syrup, and the procedure of the 
Canadian standards gives a result different from that 
obtained by calculating the true Winton number to the 
dry basis. Curiously enough, the difference is in this 
instance in the opposite direction from that found in the 


Table VI. 

Winton lead number on wet and on dry basis. 


Bryan’s samples. 

Wet basis. | 

Dry basis. 

Average of 481 samples . . | 

1-78 1 

2-70 

Maximum 

2-70 

4'41 

Minimum 

1-15 

1'76 

Difference 

1-65 

205 

Range per cent, of average . . 

1 

87 

98 

McQUl's samples. 

Wet basis. 

Dry basis. 

Average of 47 samples 

M7 

1-76 

Maximum 

1-53 

2*38 

Minimum 

0'70 

1*05 

Difference i 

0-83 

1-8.H 

Range imr cent, of average . . 

71 

i 70 

i 


Canadian lead number. The Canadian standards method 
for Winton lead number gives lower results than the true 
Winton. lead number oiUculated to the dry basis, the 


difference averaging O' 18 in the four syrups examined 
by us. (See Table I v . ) And what is still more remarkable, 
an examination of McG ill’s and Bryan’s results shows 
that the range of variation of the Winton lead number 
is less when the numbers are given on the wet basis than 
when they are calculated to the dry basis. This is true 
both of the results as a whole and of the results of each 
investigator considered separately. (See Table VI.) To 
reduce Winton lead numners to a dry matter basis is, 
therefore, in my opinion, labour wasted. 

Finally, there is a general objection to be urged against 
the prescription of methods requiring the use of quantities 
of sample containing a fixea quantity of dry matter. 
This objection refers to the inconvenience of weighing 
out varying quantities of sample as compared with weigh- 
ing out hx^ quantities. The inconvenience is aggravated 
by the piescription of a direct drying method for moisture. 
One must defer commencing the other determinations 
until the moisture results are available. This means a 
delay of half-a-day in reaching conclusions. A refracto- 
metric determination of moisture would obviate the delay, 
and I think I am correct in saying that sugar chemists 
in general have rather more confidence in moisture deter- 
minations obtained with the use of a refractomoter than 
in those made directly. But the use of a fixed quantity 
of sample would be the most convenient arrangement, 
would put the Winton lead number and malic acid value 
on the same basis as in the United States, and would, 
so far as 1 can see, have no material disadvantage in any 
resjiect.* The Canadian lead number and the malic 
acid value could be calculated to the dry basis. The 
Winton lead number, as we have seen, ought not to be 
calculated to the dry basis. 

A word more as to the method in which the standards 
have been applied in the single inspection that has been 
made since their adoption.f Canadian lead numbers arc 
given for all the samples examined, but (with two excep- 
tions) it is only whore the Canadian lead number falls 
below the standard that any of the other analytical results 
are given. This appears to afford the adulterator an 
opportunity to obtain a clear field for his product by 
compounding it so as to escape condemnation by this 
single test. If he can only make it give a Canadian lead 
number above 1*7 be need pay no attention to the other 
requirements of the standard. 

The Conductivity Test. 

At a meeting of the American Chemical Society held 
in Washington in December, 1011, I described a method 
of detecting adulteration of maple syrup by measuring 
the electri^ conductivity of a mmure of the syrup 
with twice its volume oi water. This dilution of the 
syrup was selected because it represents approximately 
tne maximum conductivity obtainable in diluting maple 
syrup with water. (See Diagrams I. and II.) Results 
obtained with 68 syrups showed a range of conductivity 
value (specific conductivity at 25*^ C. X 105) from 110 


* Joneii* method of preparing tltS sample by lebolUng and 
fllterlng ouidit to be adopted. 

t McOUl. Lab. Inland Revenue Dept., Ottawa, BuUettns 263 A 

26d (1918). 
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to 203. In the disoussion of my contribution some ono 
remarked that a syrup of maximum conductivity value 
could be diluted with nearly an equal volume of pure 
sucrose syrup and yet come within the range of genuine 
syrups. This criticism led me to examine the effect 
which adulteration of genuine maple s^p with syrup 
of equal density made from granulated sugar has, not 
only upon the conductivity value, but also upon the other 
analytical values. The average results of emriments 
upon three samples of maple syrup are shown in Table VII. 
They show that the total ash and the Winton lead number 
fall off moportionally to the content of gennine m^ple 
symp The conductivity value lags behind to some 


extent, and so, for some undetermined reason, does 
the alkalinity of the soluble ash. The Canadian 
lead number is unique in that it falls off more 
rapidly than the actual maple oontent. This is a 
point of distinct advantage for the Canadian lead 
method* 

The value of a method, however, depends not 
alone upon how much its figure is anected by 
adulteration but also upon the range which the 
figure shows in genuine syrups. To get more light 
upon the range of variation of the conduoti^ty 
value and at the same time to cheek the results of 
the investigation of the Inland Revenue Depi^ 
ment, we collected 126 genuine syrups last spring 
direct from the sugar busnes of Quebec and Ontario. 
The samples were obtained, some of them by 
myself, the others by graduates of Macdonald 
College and the Ontano Agricultural College, 
occupying positions of responsibility as local 
agricultural demonstrators. These men were 
instruoted to take no samples about which there 
could be the least doubt and to take them in the 
sugar house, whenever practicable A detailed 
report of our work will appear in the “ Journal of 
Industrial and Engineering Chemistry” at an 
early date. Its general outoome is to corroborate 
in the main the evidence of the Inland Revenue 
investigation as to the composition of genuine 
Canadian maple syrup. Among our 126 samples 
representing a variety of conditions of locality, soil 
and mothou of manufacture, we find no less than 
18 having percentages of total ash below the 
Vermont standard of 0-77 per cent. We have five 
below the minimum of 0-69 per cent, found by the 
Inland Revenue Department, and three of these 
are just above the limit of the Canadian standard, 
being 0-61, 0*62 and 0*64, respectively. None of 
those three syrups contained as much as 35 per 
cent, of water. It is evident, then, that the Vermont 
standard on total ash is too high for Canadian 
syrups. If the principle of adopting the absolute 
minimum is to prevail, the standard for total ash 
must remain whore it now stands. I think, how> 
over, that injustice would be rare under a standard 
of 0*66 per cent. 

In insoluble ash we have not found a sample as 
low as 0*12, but we have found one at 0*16, one at 
0*18, ono at 0*21, and one at 0*22 — four in all 
below the Vermont standard. Inasmuch as in 
the work of Jones, Bryan, McQill and ourselves 
this determination has been made upon 770 genuine 
syrups and only one has given a value below 0*16 
and only four have given values below 0*19, it 
appears to me absurd to adopt so low a standard 
as 0*12. If an insoluble ash requirement is worth 
introducing into the standard at all, it ought 
certainly to be sot higher. A standard of 010 would 
condemn only one-naif of 1 per cent, of the 
samples which have been investigated. 

Our malic acid values ” were determined 
according to the Canadian standards method. 
They, therefore, cannot fairly be compared with 
; the Vermont standard, since this refers to true 
malic acid value. We have three samples among 
our 126 below the discarded Canadian standara 
of March, 1911, viz., 0*40 per cent. Two of these 
are at 0*38, the third at 0*34. If malic acid value 
is a useful criterion of purity, the requirement of 0*40 
per cent, might surely have b^n retained with but little 
risk of injustice. 

In Canadian lead number, determined according to the 
standards, we have found no sample as low as the standard. 
Indeed, we have found but three having values below 
2*00. One of these is practically 2*00, viz. 1*98. The 
others are 1*82 and 1*74 respectively. The latter is the 
only one approaching the limit of the standard. It would 
seem that ii this determination is to be made as presi^bed 
in the standards, the question of raising the minimum 
ought to receive further oonsideration. 

In the modified Winton number of the Canadiaa standar 
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our minimum is 1*41. This minimum is 0*21 above the 
standard. My objections to the inclusion of this modified 
Winton lead number in the standard have been stated above, 
but if it is to be retained, it appears to me that our results 
on 126 samples, determined according to the prescribed 
rmthodf offer a more secure basis for the selection of a 
limiting value than do McGill’s results on 47 samples, 
determmed on 25 grams syrup and calculated to the dry 
basis, particularly as his minimum (1*06) is so far below 
that of Bryan (1-76), obtained by the same procedure upon 
481 samples. 

Table VII. 

Effect of adulteration with aucroae ayrup on the analytwxil 
valuta. 

Average of results on three syrups. 


Per cent, of maple syrup in the mixtures. 


Actual 


Estimated from 


Total 

ash. 

Alkalinity 
sol. ash. 

Conduc- 

tivity, 

Winton 
l‘b No. 

(-anodlan 
l»b No. 

90 

90-8 

99-3 

9n-2 

93-6 

82-9 

80 

7(Vtt 

85-2 

84 3 

81-8 

68-3 

70 

«4-7 

76*7 

74 5 

71-8 

.57-3 

60 


65-2 

66-6 

.68- 1 

43-6 

60 


66 4 

66-() 

500 

27-5 

40 

37 9 

48-4 

46-4 

39*4 

J7 0 

«{() 

28-4 

37-4 

36-9 

29-4 

22- 1 

7-9 

20 

20-5 

28-9 

25-8 


10 

8-4 

13-6 

14-3 

10-4 

“ 


The minimum conductivity value found in our 126 
samples was 112. The lower limit of 110 originally set is 
thus confirmed. Five samples gave values exceeding the 
proposed maximum of 200. The highest was 230, the next 
219, the others 206, 204 and 202. Four of these five 
samples were kettle boiled and treated with eggs and milk ; 
and four of the five contained excess of water — though the 
sample with highest conductivity value was of exactly 
correct density. I conclude that a conductivity value of 
over 200 is rare and one of over 206 extremely rare. No 
syrup made on a modem evaporator has given a conduc- 
tivity value of over 200. 

Comparison of Ranges of Variation of Analytical Values. 

We come now to a very important question, which 
ought to receive the attention oi the Advisory Board on 
Food Standards, viz. : “ Have the most useful analytical 
values been selected for inclusion in the standard ? ” I 
have already referred to the work which Mr. Scott and 1 
have published in reference to the rate of falling-off of 
values as syrup is adulterated with more and more cane- 
sugar, and have pointed out the advantage which, in this 
respect, the Canadian lead method has over all others. 
But another criterion has also to be applied in the com- 
parison of analytical values to determine their usefulness, 


viz. : ** What range of variation does each analytical 
value show in genuine maple products 1 ” The four 
large investigations of genuine syrup (those of J ones, Bryan, 
McGill and ourselves) furnish data for the answer to this 
question. Table VllL shows the number of analyses of 
genuine syrup in which each of these values has been deter- 
mined, the maximum, minimum, and average results which 
have been obtained, and the range of vanation of each 
analytical value, expressed first in per cent, of the aver- 
age, and secondly in per cent, of the minimum. It will be 
observed that the conductivity value makes the best show- 
ing of all in this comparison, the total ash and the alkalinity 
of the soluble ash come next, then the weight of the soluble 
ash and the Winton load number, this being the true 
Winton number calculated to a dry-matter basis. On the 
wet basis, as wo have seen, the Winton number makes 
a better showing, and it comes out still better if either 
Bryan’s results or McGill’s results are considered alone. 
The malic acid value and the insoluble ash, to which Prof. 
Jones has attached so much importance, make the poorest 
showing of all the values, and the ash-ratios are equally 
poor. 

A Scheme of Rapid Analysis. 

It is a point of much practical importance to the analyst 
that the values showing the narrowest range of variation 
in genuine syruj^ are also values which can be quickly 
and easily determined. In our contribution to the Journal 
of Industrial and Engineering Chemistry Mr. Scott and I 
arc proj)OBing a scheme of rapid analysis embracing six 
determinations involving less than an hour's actual atten- 
tion, which we hope will prove adequate to detect adultera- 
tion in the great majority of instances. The scheme is 
outlined in Table IX. The figures for total ash, alkalinity 
of soluble ash, and Canadian lead number are to be caUuhled 
to dry basis, but the Winton lead number and the con- 
ductivity value are not. It should bo noted that the 
insoluble ash is left upon the filter, so that if the results of 
the rapid scheme leave room for doubt, one can ignite, 
weigh and titrate the insoluble ash, and thus get all the 
usual analytical data with the exception of the malic acid 
value. It' is our hope that this latter troublesome deter- 
mination, in which apparently no two analysts can get 
accordant results, may always be found to be quite super- 
fluous. 

We have placed the conductivity method first, not 
because it is our own, but because wc believe that it, by* 
itself, is capable of settling the question in many instances. 
In other words, we believe that no syrup which does not 
show a normal oonducitivity value can be genuine. We 
have not a great deal of data upon this point. But in 1911 
and 1912 we examined 34 samples of syrup which were on 
sale in the Western Provinces. Fifteen ot these gave con- 
ductivity values below the minimum found in genuine 
syrups and all fifteen were shown to be adulterated by other 
tests. These fifteen, we maintain, might have boon con- 
demned on the strength of the conductivity test alone. 
The other tests which we made upon the 34 syrups revealed 


Table Vlll. 

Analytical values in genuine maple syrups. 


Value. 

No. of 

Maximum. 

Minimum. 


Rangf*. 

Average. 

Per cent, of 

Per cent, of 


analyseH. 



1 





average. 

minimum. 

Total ash 

Soluble ush 

Insoluble ash 

Ratio Sol. ash 

770 

770 

770 

168 

1-28 

101 

0-61 

0-30 

012 

0-96 

0-69 

0-37 

Ill 

158 

241 

176 

810 

742 

insoi. ash 

Alkalinity sol ash 

Alkalinity Insol. ash 

Ratio Aik. sol 

056 

656 

655 

8-86 

1-22 

208 

0-6.3 

0-41 

0-41 

1-74 

0- 74 

1- 00 

191 

109 

167 

, 628 
' 198 

407 

Alk:fnsbi. 

Canadian Pb No 

Winton Pb No 

Malic acid value 

Conductivity value 

666 

466 

628 

1094 

174 

188 

6-56 

4'41 

1-60 

280 

0-21 

1-87 

1-06 

0-29 

110 1 

] 

0-80 

2-83 

2-62 

0-80 

148 

203 

183 

128 

164 

81 1 

1 

771 

379 

320 

462 

109 



Vol. XXXIII., No. 10.1 PARSONS— AUTOMATIC MEASURING AND INJECTION OP CHEMICALS, 


Table IX. 

Schmit for rapid awUyaia of maple syrup. 


Determination. 

Time requlrod.1 

Limits of value. 

Actual 

attention. 

To reach 
result. 

Extreme. 

Ordinary. 

Conductivity value 26* C 

Befractometer reading 

Total aah, dry basis 

Alkalinity of soluble ash, dry basis 

Canadian load number, 5 g. syrup, dry basis 

Winton lead number, 26 g. syrup, wet basis 

6 min. 

7 '• 

6 ;; 

12 « 

17 

0, min. 

^ r 

11 hrs. 

1 nr. 

6 hrs. 

9 .> 

110 to 230 

0-61 „ 1-68 

41 ,. 122 

1*37 „ 6-66 

0-70 „ 2-70 

113 to 205 

0- 60 ,7 1-47 

48 „ 109 

1- 61 „ 4 66 

0-76 „ 2-47 

Total time required 

61 min. 

0 hrs. 




adulteration in only two others, neither of which, however, 
professed to bo pure. One of these two was low in all the 
other values determined, the other in total, ash only. 

Maple Sugar-making as an Agricultural Industry, 

Maple Bugar>making has been from the first, and, so far 
as one oan see, must continue to be, an agricultural 
industry. The fact that it is only for a few weeks in the 
spring that sap can be obtained in quantity and of quality 
suitable for sugar-making and that during those wee^ 
the melting of the snow renders the roads nearly impassable, 
prevents the organisation of the industry in a manner that 
would render it possible to use the highly economical 
evaporating apparatus which is employed in the beet and 
cane sugar industries. Multiple effect vacuum pans are 
out of the question for a single farmer or oven for the number 
of farmers that could deliver sap at a central station. The 
enormous amount of fuel consumed in evaporation at 
atmospheric pressure is apt to shock the sugar refinery 
man. With the most modern apparatus from seven to 
twelve cords of wood are used in the manufacture of a ton 
of maple sugar. But it must be remembered that the wood 
is close at hand and can bo collected and prepared at very 
little cost. Two dollars a cord is |)erhaps a fair estimate 
of its value. Coal is but little used, and if wood is eventually 
to be displaced as a fuel it is not unlikely that it will be 
liquid fuel, rather than coal, which will take its place. 

According to the census of 1911, the total production in 
the Dominion of Canada in 1910 was 12,178,210 pounds of 
sugar and 1,066,971 gallons of syrup (see Table X.). The 


swup and sugar in Quebec in 1910 was SfLpor cent, greater 
than in 1900, but the value of the product had increased 
by only 24 jjer cent. In Ontario there was a falling-off of 
22*5 per cent, in production in 1910 as compared with 
1900. It ought to bo noted, however, that the annual 
production in any locality varies considerably from year 
to year on account of variations in weather and other con- 
ditions. 

The relative importance of tl.o maple crop in the Province 
of Quebec as compared with some other farm products 
is shown in Table XI. 

Table XI. 

Maple compared with other farm products. 

Province of Quel}ec Census of 1911. 

Maple sugar and syrup 11,680,000 


Poultry sold and slaughtered 1,708,000 

Sheep, sold and slaughtered 1,683,000 

Cream 1,567,000 

Fruits, orcluird and small 1,470,000 

Honey and wax 2W,000 


Macdonald College, Quebec. 


London Section. 


Table X. 

Canadian Census returns on maple sap products in 1910. 






Per cent. 


Sugar 

Syrup 

gallons. 

Value 

* 1 

of total 
value. 

Quebec 

0,427,604 

084,282 

1,680,303 

65 

Ontario 

2,610,207 

68,018 

831,488 , 

32 

New Brunswick 

143,779 

18,211 

37,337 


Nova Scotia .... 

96,316 

6,424 

19,786 


Prince Edward 



1 

V 

Island 

206 

10 

82 

( 3 

Manitoba 

16 

20 

' 163 

J 

Dominion of 
Canada .... 

12,178,216 

1,066,971 

82,560,238 

100 


combined value was $2,569,233, of which Quebec contri- 
buted nearly two-thirds and Ontario nearly one-third, 
the other provinces contributing onljjr 3 per cent, altogether. 
The production of sugar in the United States in 1909 was 
not two million pounds greater than that in Canada in 1910, 
but the syrup produced in the States was nearly four times 
the Canadian output. The total value of the maple products 
in the United States in 1909 was almost exactly twice that of 
Canada in 1910. 

The production of sugar in the United States in 1909 
was 18 per cent, greater and the production of syrup 
nearly 50 per cent, greater than in 1899. The production eff 


Meting held at Burlington House, on Monday, May ith, 
1914. 


PBOr. W. B. HODOKINSON IN THE OHAIB. 


APPARATUS FOR THE AUTOMATIC MEASURING 
AND INJECTION OF CHEMICALS. 

BY THE HON. B. 0. PABSON8, M.A., M.INST.O.E. 

Having devoted much attention to the filtration of 
water on an extensive scale, both by means of the ordinary 
sahd filter, and more recently by the mechanical filter, 
it was found to bo necessary in some instances to add a 
chemical to the water, previous to its passing through a 
filter, so as to obtain a clear effluent. 

The methods for adding the requisite quantity of chemi- 
cal in a constant proportion to the water to be treated, 
although the flow of the latter mav vary considerably, 
form the subject to be discussed in this paper. 

In connection with the water supplies of the populous 
cities of the Argentine Republic, South America, where 
the water is fr^uently obtained from the River Plate, 
extensive filtration plants have been installed. The 
water of this river is charged with very finely divided 
alluvial matter, and as is the case with the water of the 
River Nile, requires special appliances to ensure its being 
thoroughly clMnsed by filtration. In the case of the 
City of Buenos Ayres, with the Water Works of which the 
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author wait conneoted aa Consulting Engineer some years 
Ago, the consumption of water was 60,000,000 gallons per 
day, drawn from the River Plate ; the filtration was 
effected entirely by means of gravitation sand filters, and 
it was found impossible to ensure a clear filtrate without the 
cn^loyment of some form of ooagulcnt. 

The chemical cxmrimented witn in that case was alu- 
minium sulphate, wnich when added to the water, previous 
to its entering the settling pools, was found to yield a 
clear effiuent when passed through sand filters. The use 
of this chemical has since been constantly continued, and 
the method of adding it to the water to be treated is by 
tipping definite quantities of the salt into tanks of knoisrn 
caj^city, and from these the solution is pumped into the 
settling pools with a rapidity regulated arbitrarily by the 
sumrintendent in charge. 

It will be icalised that with this rough and ready 
method of control there is at times too much chemical 
added which leads to the corrosion of the water mains 
throughout the city, and is also deleterious to the health 
of the population, but at others too little, in which case there 
is not sufficient to clarify the water. 

An equally unsatisfactory method was in operation at the 
water works of the city of Rosario d(i Santa Fe, where the 
consumption of water, derived from the Rio Parana, 
now amounts to 12,000,000 gallons per day, but in this 
case the chemical employed is alumino-ferric salt. 

It was realised by the Directors of the Water Works 
Company that as the consumption of chemical was con- 
siderable, and consequently an imnortant item in the 
working expenstis, it would be advisable to adopt some more 
scientific method for adding the chemical to the water to 
be treated. The author was instructed to consider the 
question, and advise as to what course should bo adopted. 

In the first instance the various methods then in use for 
adding chcmieals to water, previous to its j assing on to 
filters were examined, and as none appeared to fulfil the 
necessary requirements, the author devised the apparatus 
known as the “ Tiltometer,” a detailed description of 
which was read before the Society of Dyers and Colourists 
in March 1012. 

An elevation of this instrument is shown in Figure 1, 
and it may bo described as essentially a low pressure 


injector, or one which is only capable of injecting the 
chemical into a main having a head not gi^ter than 
the elevation of the point, L. 

The water flows from the crude liquid tank to that 
for the treated liquid through a main in which is a 
Venturi tube. A, of the ordinary type, and as is well 
known, when a current is flowing tmough the main a 
reduction of pressure is produced at any point where 
the main is contracted in sectional area. This differ- 
ence of pressure is termed the Venturi head. Thus at the 
point A the pressure is less than that existing in the main 
on either side of it. B and C are two vertical cylinders, 
and these are connected at their lower ends by pipes, one 
to the contracted main at the point. A, and the other to 
the main at its normal section. 

Within the cylinders, B and C, are plungers, whose 
weight is ^ater than that of the water they displace, 
and of such diameter that they can rise and fall without 
touching the sides of the cylinders. These plungers are 
attached to either end of a lever pivotted at its central 
point on knife edges E. A means of adjustment is 
provided in the rod connecting one of the plungers to the 
eiul of the lover. Attached to this lever, and concentric 
with its axis, is a cylindrical tank having an opening at the 
top through which the chemical reagent enters. The height 
of the solution in it is maintained accuiatoJy constant by 
means of a ball valve. From the circumference of the cylin- 
drical tank extends a projection containing an adjustable 
orifice which allows the chemical reagent to flow out of the 
tank and fall into the ouji L, from which it enters the water 
to bo treated, flowing along the main. This orifice being in 
the form of a diamond or one with parallel sides, preserves 
the same shape for all degrees of opening, and is found to 
possess a jiractically constant coefficient of discharge. 

It is well known that the difference of pressure recorded 
in a Venturi tube varies as the square of the velocity of 
the water flowing along the main in which it is placed, 
therefore the difference of level in the two cylinders, B 
and C, varies in the same ratio. The plungers, F and G, 
rise and fall with those changes of level, and they in their 
turn rotate the cylindrical tank, the orifice of which thus 
becomes immersed at a depth below the surface of the 
solution in the cylindrical tank, depending upon the angle 
of rotation. Further, the flow of 
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solution through this orifice varies as 
the square root of the depth of its sub- 
mersion, consequently for any varia- 
tion of flow in the water main a similar 
variation takes place in the flow of 
the reagent into the mains, and the 
percentage of chemical added con- 
tinues constant. 

Theoroticallv, therefore, the action 
of the apparatus would be perfect if 
it were possible to avoid certain errors 
c.mnect^ with the Venturi effect, 
and also with the passage of the 
chemical through the orifice ; yet 
these are so nearly eliminated that 
the practical error under extreme 
conditions of working, does not exceed 
1| per cent. 

The following are the results of 
tests made upon a larp apparatus 
constructed substantially os shown 
in Figure 1, and which has been in 
constant service for a considerable 
period : — 

Table 1. 

QaUons per hour. 


Water. 

Chemical. 

Per cent. 

640 

19-8 

, 3-09 

1820 

52-2 

3-04 

1820 

67-2 

314 

2390 

73-7 

808 


The first column indicates the flow 
of water in the main. The second the 
chemioal added. The third the ratio 


FlO. 1* 


of columns one and two. 
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As a rule it is adviflable to use a standard solution of 
rea^nt. and to ^ve a pr^ioal example of the working 
of we a]>paratuB just described, a case may be cited where 
the flow in the main varies from nothii^ up to 1.000 gallons 
per hour, and requires to have 7 grains of alumino ferric 
salt add^ to eacn gallon. In this case the Venturi tube 
will be 4 inches diameter, narrowing to 2 inches in the 
throat. The difference of level in the two cylinders B and C. 
when 1,000 gallons per hour is passing, will be about 2 feet, 
which will impose a head of about 12 inches upon the 
orifioe J in the cylindrical tank. 

The strength of the solution might for simplicity be 
1 of alumino-ferric salt to 70 of water, or 1,000 grains to 
the gallon. If therefore 7 gallons of the solution is added 
to each 1,000 gallons passing through the mains, the 
retired treatment is effected. 

The diameter of the orifice J in this case will be about 
3 /32nds of an inch in diameter. 

At the Water Works of Rosario above mentioned where 
two Tiltoraeters are being installed, the method employed 
for determining the percentage of chemical to be added 
to a water, such as that of Sio River Plate, is by ascer- 
taining the degree of turbidity by the usual method, of 
viewing an object through a column of water, and measuring 
the length of the column when it becomes invisible. A 
scale is then prepared which enables the attendant to sot the 
orifice, after which the variation of the flow is taken charge 
of by the apparatus, automatically. Should the river 
water become more or less turbid, then the orifice is 
again adjusted in a similar manner. The volume of 
chemical passing through the Tiltomctor is indicated by the 
)K)inter on the side of the cylindrical tank. 



Having described the principle and t^o operation of 
the “ Tiffometer, ” sevend of which are in operation and 
working entirely satisfactorily, the “ High Pressuro 
Chemical Injector ” will now be explained. 

In view of mechanical filtration now being adopted 
very largely, and with it the chemical treatment of the 
cruae water being found advisable, the injection of the 
chemical into the water mains under pressure hM l^n 
found necessary. As the result of numerous investigatioM 
and experiments the apparatus which will now be described 
has been found to yield satisfactory results. 

Figure 2 shows a sectional elevation of this apparatus. 
The motive power of the “ High Pressure Chemical 
Injector” is, as in the “ Tiltometer,” derived from the 
differonoe between the actual pressure in the water mam 
and that in the throat of a Venturi tube inserted therein. 
This is the best method of obtaining the required difference 
of pressure, as it involves the least possiole loss of head 
in the mains. 

The injecting apparatus consists of two cylinders of 
equal diameter, in which solid pistons slightly heavier than 
the fluid they disjilace, and having wide circumferential 
grooves, move quite freely ; that marked A being 
termed the working cylinder, whilst that marked B he 
secondary cylinder. Below the working cylinder are 
situated the controlling valve gear and valves for the 
admission and release of the actuating fluid, to and from 
both cylinders. These consist of a telescopic rod 10 
attached to the lower end of the piston in tne worldng 
cylinder. The lower extremity of this rod is attach^ 
to a fork which engages the valve spindle 11, and by 
means of adjustable tap{>ets on it moves the slide valve (1) 
each time the piston completes its stroke in either ^rection. 
This valve then admits the pressure of the mains alter- 
nately to either end of the cylindrical valve (2, 2) and 
also simultaneously exhausts it from the opposite end. 
At both ends of this cylindrical valve are cup leath^ 
for preventing leakage occurring past the ends of the 
valve. In the cylindrical valve, between the cup 
leathers, are the necessary ports for admitting the working 
fluid to both cylinders A and B alternately and rolling 
it from them. Below the secondary cylinder B is an 
inlet valve kept open by means of a spiral spring 16 until 
forcibly closed by contact with a projection on the lower 
ond oi the [>iston, on the completion of its downward 
stroke. Above each cylinder is an upwr valve box, each 
containing an inlet and outlet valve wnich consist of thin 
flat discs of pure soft rubber. Between the upper valve 
boxes and also the lower valve boxes and the two cylinders 
are provided glass cylinders (8, 8) wWoh are useful for 
enabling the attendant to observe the important working 
parts OI the apparatus. 

The standard solution of chemical to be injected is 
stored in a tank situated some ton feet above the apparatus, 
and a pipe connects it with the inlet valves of the upper 
valve boxes. The inlet pipe for the high pressure water 
connects the main with tne back of the cylindrical valve 
and the delivery pipe connects the outlet valves of the 
upper valve boxes with the throat of the Venturi tulw. 
Upon this last-mentioned pipe is the valve (18) of Sf^oial 
oonstruction, the orifice of which is diamond shaped, which, 
as already stated, ensures its preserving the same form 
at all stages of opening, so as to maintain a practically 
constant coefficient of flow for all openings. 

It should be explained that it is obviously impossible 
to exhibit in this room the injector forcing chemical into 
a water main. In order, however, to produce a similar 
effect, an additional valve is fixed on the outlet pipe beyond 
the regulating valve. By more or less olosiM this valve 
the throat pressure of the main is imitated. The chemical 
after it passes through the small Venturi is then returned 
to the chemical tank, and for exhibition the action of the 
injector is therefore continuous. 

In order to prevent any deposit occurrii^ in the passages 
and chambers, care is taken that still liquid shall not exist 
at any point. A vortex action is therefore maintain^ in 
the chambers by the in and out flow of the chemical, 
winch has provra to be quite effectual 
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Action of the apparalue. 

The action of the apparatus is as follows : — The pistons 
A and B being at the lower end of their respective strokes, 
and the upper valve boxes full of chemical, the 
working fluid is admitted to the apparatus, and the 
cylindrical valve then allows it to flow to the under side 
of piston A. This piston immediately commences to rise, 
injecting the chemical above, and continuing to do so 
until it reaches the end of its upward stroke. At this 
point the rod (10) moves the valve (1) which admits the 
high pressure water to the lower end of the cylindrical 
vidve, which on rising opens the release port and allows 
the piston A to descend. The same movement of '-the 
cylindrical valve admits the working fluid to the lower 
end of cylinder B, the piston in which immediately com- 
mences to rise, injecting the chemical at the same rate as 
was previously done by piston A, and continues the 
process of injection. 

The upward movement of piston B only continues until 
piston A has completed its downward stroke, and is ready 
to recommence the operation of injection. The cylindrical 
valve is then moved downwards and piston A again rises, 
while piston B moves downwards to the end of its stroke 
so as to be ready to take its place again when piston A has 
reached the top of its stroke. 

With this cycle of operations the injection of the chemical, 
except during the momentary shifting of the valves, is 
eonstant. The stroke of piston A is thus always of 
constant length, but this is not the case with piston B, the 
stroke of which is of a variable length, depending upon 
the rapidity with which the Injector is working. 

An injector capable of injecting 40 gallons of chemical 
per hour against any pressure was exhibited at the meeting. 
Both cylinders were 3 inches diameter, and the stroke 
of piston A was 4 inches, whilst that of B varied con- 
siderably, depending upon the time occupied by the 
return stroke of piston A. 


Table 2. 


Oponins 

of 

regulator. 

Venturi 
head ft. 

Qwiniity of 
Water g.p.m. 
Sin. main 

4 to 1 ratio. 

Quantity of . 
chemical 1 
g.p.m. 
weighed. 

Per 
; cent* 

1 age. 

in. 

per cent. 

I 

per cent. 


1 

81-8 

210 

0-683 

0-2W1 


a.')- 7 

189 

0 538 

0-282 


21-8 

172 

0 500 

0-290 


17'» 

157 

0-450 

0 286 


15'2 

145 

0-419 

0-289 


7-88 

104 

0-300 

0-289 


5-38 

86 

0-250 

0-291 


8-08 

72 

0-209 

0-291 


M8 

40 

0 110 

0-275 


0-656 

80 

0-087 

0 289 

h 

32-() 

211 

0-6(Kl 

0-284 


23-4 

180 

0533 

0-296 


18-8 

160 

U-450 

0-279 


11-6 

127 

0-363 

0-286 


5-64 

89 

0-250 

0-281 


2-2.S 

56 

0-155 

0-277 


0-68 

29 

U-075 

0-269 

i 

.8.1-1 

215 

0-463 

0-216 

26-7 

189 

0-380 

0-201 


16-1 

145 

0-300 

0-207 


10-8 

122 

0-243 

0*ljD8 


5-78 

90 

0-170 

0-189 


lO.I 

88 

0-150 

0196 

1 

32-0 

211 

0-266 

0-126 


22-1 

178 

0-226 

0-128 


11-8 

136 

0-163 

0-119 


4*46 

79 

0-100 

0127 


092 

36 

0-045 

0-125 

A 

i 30-7 

206 

0-125 

0-061 

1 19-4 

164 

0-100 

0-061 


1 9-46 

115 

0-063 

0*055 


j 3*15 

66 

0-040 

0-061 


Clareful tests were made with this injector, some of which 
are given in the above table. The ^t column indicates 
the amount that the regulating valve is open. The second 
is the Venturi pressuie aotuatms the Injector. The third 
is the oaloulatM flow of water through a main to produce 


this Venturi pressure. The fourth is the quantity of chemi- 
cal passed by the Injector in gallons per minute as weighed. 
The fifth is the percentile ratio of the third and fourth 
columns. These figures indicate that the apparatus gives 
very accurate results over a tolerably wide range of flow 
through the main, which in the case in question amounted 
to a ratio of 1 to 7. 

In order to adapt the High Pressure Chemical Injector 
to practical requirements, it was necessary to provide an 
easy method for indicating at any moment the quantity of 
chemical being injected in a given time. 

It was found advisable to make use of a small Venturi 
tube for this purpose, and in Plate HI., which is an illus- 
tration of the apparatus exhibited, a Venturi tube is 
attached on the right hand side, with the requisite mano- 
meter above it. It will be observed that there is a difference 
in the height of the columns, indicating that a current of 
the chemical is passing through the tube, and by reference 
to the discharge diagram of this Venturi tube, the flow 
at any time can be ascertained. 

On the opposite side of the Injector is another mano- 
meter, the columns of which ore attached, one to the 
water main, and the other to the throat, of the Venturi 
tube inserted in it. The difference of the height of those 
columns when referred to the discharge diagram of this 
Venturi tube, gives the flow through the main. By com- 
paring the readings from these two manometers the 
percentage of chemical introduced into the water to bo 
treated is at once ascertained. Should the required per- 
centage not be correct, then by « slight adjustment of 
the regulating valve on the outlet from the injector, the 
necessary alteration may be made, which then continues 
constant, although the flow in the main varies. 

The following diagrams a, b, c, u, k, indicate the relative 
movements of the water in the main and the chemical 
discharged by the Injector. The parabolic curve in each 
is that universally used for ascertaining the flow through 
a main in which a Venturi tube is inserted, when the 
Venturi head is observed on the Manometer on the left 
hand side of the Injector. The tube selected for considera- 
tion is one of 3 inches diameter with a throat ratio of 
4 to 1. The small circles which form a curve, which prac- 
tically coincides with this curve, arc those of the flow of 
the chemical as indicated by the Venturi head in the 
manometer, on the right hand side ; the observations on 
both manometers being taken simultaneously. Both 
curves practically coincide, showing that the apparatus 
works with great accuracy. 
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Venturi tube in it produoee the respective heads on the 
manometer. The lower line in the same manner indicates 
the flow of chemical through the small Venturi tube at the 
various heads shown on its manometer. The horizontal 
straight line shows the mean percentage of chemical it is 
desired to inject into the mam, and the circles along it 
indicate the actual observed results, which very nearly 
coincide with it. 





Optnini O/AW^ufafin^ Vof**- - 



The results of the tests given in the table, and also 
those indicated in the diagrams, prove that the apparatus 

S ivoB verv accurate results when working with a range of 
ow in the main of 1 — 7, and a variation of percentage 
of chemical of 1—5, but should m*eater ranges be required, 
special arrangements can be made. 

The reason for the accuracy of these results being 
obtained can be easUy explained. The Venturi head in 
the water main varies as the square of the flow, further the 
fluid friction through the passages of the injector and the 
regulating valve vary as the square of the flow. 


Further the measurement of the discharge of chemicals is 
bv a Venturi tube, the head of which varies as the square 
of the flow. Consequently if there was no mechanical 
friction in the apparatus, it should give practically peiiect 
rwults, as was tne case with the “ Tutometer.” Tlie only 
disturbing influence is any mechanical friction, which, 
owing to the special construction of the apparatus, is 
reduced to almost nothing, which is proved by the fact 


Opmin^ or Rfduhtifti 
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that the Injector will work with a water pressure of lest 
than ^ an inch of merourv. 

The pistons are quite loose fits in the cylinders, and 
are sligotly heavier than the fluid they displace. There 
is, therefore, a small leak of water past them, which is In 
an upward direction, except at tne conclusion of the 
downward stroke, when at the moment of reversing the 
valves, it is a leaik of chemical in a downward direction. 
To prevent any passage of the upper liouid into the lower 
due to these leAs the piston is provided with deep cir« 
cnmferential grooves in which the fluid due to leakage in 
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B downward direction is stored and is returned by the 
similar leakage in the upward direction, consequently there 
is no loss of chemical. 

The movement of the cylindrical valve which controls 
the movement of the pistons is worked entirely by the 
pressure of the mains, and not by the Venturi head. Con- 
sequently it does not interfere with the accurate working of 
the apparatus. 

The apparatus exhibited gave aocuratt^ results with a 
variation of flow in the main up to 1 to 7. There are 
instances, however, in water supplies whore the variation 
reaches 1 to 30, and the following device can bo adopted 
to meet this requirement. 

Figure 3 shows a Venturi tub * specially constructed, 
having a rectangular metal box A, termed the Shuttle Box 
insert^ where the throat is usually situated. Within this 
box is fitted a moveable sliding piece termed the Shuttle 
(B), in which there are two cylindrical passages or throats, 
the ends of both of which arc of the same diameter as 
the Venturi tubes leading away from it on either side. 
One of these throats is of the same diameter throughout, 
and the second is contracted in the middle. 

If the flow of the water through the main is small then 
the small throat is used, while when it increases to a 
definite amount the larger throat is called into operation. 
This is effected by releasing the water pressure from the 
outer end of one cylinder (C), or the other (Ci), the internal 
pressure against both pistons being equal. Assuming 
that the smaller throat is in operation, and the flow in the 
main increases, which in turn produces a Venturi head 
as between the main and the shuttle box, the pressure 
flows along pipe I under piston D, which is quite a loose 
fit, and is weighted to any desired amount, preferably 
equivalent to a Venturi head of 30 h et of water. When 
this pressure is reached the piston rises and moves the 
slide valve E, releasing the high pressure water from the 
end of the cylinder by means of the pipe 2. As soon as the 
flow in the mains falls to the same above mentioned limit, 
the piston D falls, and the small throat is again brought into 
service. The shuttle as it moves to and fro slides upon 
the flat s\irface of the box in which there is a port connecting 
either with the wide or narrow throats, whichever is in 
op^^ration at the time. This port is connected by a pipe 
with the outlet ports of the Injector. 


As the admission of chemical to the main is much larger 
when the large throat is in use than when the small one 
is in service, it is necessary that the operation of changing 





the throats shall also simultaneously change the regulating 
valve (Fig. 4). This is done by means of cylinder, F, into 
either en^ of which the high pressure 
water is admitted at the same time as 
to C or Oj. The tappets, G, give the 
necessary adjustments to regulate the 
percentile of chemical, and when these 
are set tor any given percentage the 
remainder of the operations are 
effected entirely automatically, fol- 
lowing the variations in the flow 
through the main. 

In the apparatus exhibited the 
chemical is milk of lime, composed of 
whiting 1, water 20, and this has no 
corrosive action on the brass of which 
the injector is made. If, however, 
the chemical be of a corrosive nature 
then the parts exposed to it are made 
of vulcanite or one of the non-corrosive 
alloys. 

Special attention has been devoted 
to producing an injector which, whilst 
poBsmng extreme accuracy, is ndi* 
able in its action, is not subject to wear 
and tear, and a^ve all is not costly 
to manufacture. It is believed that 
the apparatus exhibited possesses 
these qualifications, and can be em- 
ployed for all purposes where it ia 
required to mix one fluid with another 
in definite and ofmstant ^portions. 

Note , — Should any further informa- 
tion be required Myond that con- 
tained in the paper, it can be obtained 
by application to The Stereophagna 
Immp and Engineering Co., Ltd,, 
Victoria Street, London, S.W. 
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THE APPLICATION OF JETS FOR MIXING 
PURPOSES. 

BY OSKAB NAOBL, PH.D. 

Jeiilftpplianoos consist principally of two or more nozzles 
of inol^asing diameter and so connected with each other 
that the jet of gas or liquid passes from a narrow to a wider 
nozzle, whereby a vacuum is created, and the material that 
is to bo moved, is transported by the jet, which acts as 
motor. Such apparatus is easily handled, has no moving 
parts, and requires little repair, so that its low efScieno^ as a 
motor is not a drawback when used only for intermittent 
work. The injector, however, occupies an exceptional 
position, since the heat energy of the steam is recovered by 
Doing returned to the boiler. 

The low efficiency of jot apparatus as “ transiiorters ” 
is caused by the fact that about 75 per cent, of the energy 
of the jot is consumed in the whirl, which is formed at the 
transit of the jet from one nozzle to the other. This whirl 
effects so intimate a mixture of the motor jot with the 
medium to be moved, that it is a matter of surprise that 
jot appliances have not been used as mixers,*’ rather 
than “transporters.” 

The chemical industry rather lacks mixing appliances for 
gases and liquids, and the jet apparatus is well worth 
consideration for certain operations. One of those is the 
chamber process of manufacturing sulphuric acid, .which 
requires chambers of very largo dimensions in order to 
mix the gases thoroughly during their passage. Were it 
possible to introduce the gases as a perfect mixture into 
the chamber, its dimensions could bo much reduced. 

While this apparatus has been recommended for moving 
the gases through the chamber system, its effect as a 
mixing machine has been entirely overlooked. 

In order to use the jet blower as a mixer it must be 
connected with the system in a different way from what 
it would be if used for the transportation of gases. It is 
not enough to lead steam jots through the wall of the 
chamber, nor to install a steam jet blower without housing 
into the pipe coming from the Glover. With such an 
installation only a part of the gases would get incorporated 
into the whirl and a partial mixture only would take place. 
In order to effect a perfect mixture, the whole of the gas 
must be forced through the nozzles. This is accomplished 
by tightly connecting the gas pipe of the system, preferably 
that part which leads from the Glover to the first chamber, 
with the inlet opening of the steam jot blower. 

In order to prevent the gases from entering the chamber 
at too high a temperature it is advisable to enlarge the lower 
part of ^e casing of the steam jet blower. In the space 
so gained a tubular cooler is provided (for either air or 
water) in order to cool the gases to 65® C. The gases 
travel from the Glover through the jot blower to a small 
chamber and from here through two reaction towers to the 
Gay Lussao. 

In order to increase the mixing effect of the apparatus 
as much as possible and to reduce the “ motor-effect ” of 
the jet it is best to have the gas delivered at the inlet 
opening of the apparatus at atmospheric pressure, so that 
the function of the jot blower is exclusively to mix the gases, 
the latter being delivered at the outlet of the apparatus at 
atmospheric pressure. this mode of working the 
efficiency of the jet as a mixing machine reaches a maxi- 
mum, at which 20 cb.m, of air is drawn through the 
nozzle by means of 1 kilo, of steam of 2 atmospheres. 

It is clear firom these figures that in the chamber process 
less steam is needed for effecting the mixture of the gases 
than is required for the reaction leading to the formation 
of sulphuric acid. The plus of steam necessary for the 
formation of the acid can either also be sent through the 
jet apparatus (in which case the apparatus would need to 
be correspondingly lai^er), the energy of the plus steam 
being utimMd for the increase of the draught in the cham- 
bers, or it may be injected directly into the chamber by 
means of spray nozzles. 

Preliminary experiments show that for a plant in which 
3160 Idloe. of sulphur are burnt per day, a chamber of a 
oapeoHy of 860 cubic meters may be sufficient, if after 
the ehiwber two reaction towers are provided. The first 


tower should contain about 20 layers of 20 plates, the 
second about 30 layers of 12 plates each. 

While we are able to utilize the steam jet as a mixer in the 
chamber process, wo can with the same convenience apply 
the liquid jet in the contact process. In this case sulphuric 
acid is used as “ motor ” liquid, while trioxide is the 
material to be drawn into the whirl. By using a water iet 
condenser very satisfactory results are obtained in this 
process of absorption and also in other processes of similar 
nature. 

An effect in many respects similar to that of jot apparatus 
is obtained by spray nozzles, since the spray, in forming 
a hollow cone, creates a vacuum in the direction of ito 
motion. On the other hand the spray is also a mixing 
machine and adapted to effect absorption of large volumes 
of gases with small volumes of liquids. For this purpose the 
spray nozzle must be enclosed in a suitable cover in order to 
force every particle of the gas through the hollow cone of the 
sprayed hquid. 


Meeli'ng held at Burlington House, on Monday, May ith 
1914. 


MR. W. F. EKII) IN THE CHAIR. 


A REACTION OF TETRANITROMETHANE. 

BY PROF. W. R. nODGKINSON AND CAPT. F. 11. J. HOARE. 

Some time ago (Chem. Soc. Trans., 1910, 2099) an easy 
method of formation of tetranitromethane from acetic 
anhydride was described by F. 1). C^attaway. 

A small quantity was given to mo by the author for trial if 
if could be employed for a particular technical purpose. 
Incidentally it was found that in alcoholic-ammoniacal 
solution certain metals — as copper and nickel — caused a 
somewhat vigorous action with subsequent separation of a 
crystalline substance, whilst other metals, as iron and 
aluminium, were under the same conditions quite inert. 
After a number of experiments it was observed that only 
those metals were active which form amides or amino- 
like compounds, as copper, zinc, cadmium and nickel, 
directly on contact with air, ammonia and water. 

Tetranitromethane is freely soluble in alcohol and 
acetone. Those solutions do not act upon metals until 
ammonia is added. A yellow colouration then develops, 
the temperature rises, and there is a slight evolution of gas 
(nitrogen, carbon dioxide). 

As the action on copper was observed only to become 
vigorous after a small quantity of the blue cupramine 
compound had formed, a cuprAmine solution was added 
to an alcoholic solution of tetranitromethane. Crystals 
formed almost immediately. Analysis of those showed 
them to be identical in composition with those formed 
from the metal in an ammoniocal-alcoholio solution of 
tetranitromethane. 

Similar results were obtained with nickel, zinc and 
cadmium-amine-solutions, and later it was found that 
the same compounds were also produced by adding an 
ammonuim (double) salt, such as nickel-ammonium nitrate, 
to the tetranitromethane solution. 

These compounds crystallised well from hot absolute 
alcohol or acetone but hydrolysed somewhat rapidly on 
heating with water. The result of the hydrolysu of the 
nickel compound led to the observation that when tetra- 
nitromethane is dissolved in alcoholic ammonia some nitro- 
formamine, C(NO.) 3 NH„ results, alcohol at the same time 
becoming oxidised. Analysis for nitrogen by combustion 
in vacuum tube gave N, 33*7 and 33*6 ; calculated for 
C(NO,),NH„ 33*7 per cent. 

Crystallised from ammoniaoal alcoholic , solutions 
the nickel salt appears to have the composition, 
[C(N0,),NH],Ni.3NH,.H,0. 

Analysis : Nickel — mean of 3 analyses, 12 7 ; nitrogen, 
34*4 and 34*8. Calculated, Ni 12*9 ; N, 34*6 per cent. 

Copper salt [C(N0|)3NH]«Cu.3NHs.H|0. Found, Cu 13*4 
per cent. ; N, 31*03 per cent. Calculated, Cu 13*07 per 
cent. ; N| 30*94 per cent. The silver salt prepared from 
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ammonio silver nitrate in a similar manner to the others 

f are on analysis :->silrer, 3618 and 36*36; nitrogen, 
5*65 and 25*o3 per cent. Caloulatod for 

(C(NO,),NHAg)3NH,. Ag 35*9. N, 26-7 per cent. 
Mc^eoular w^ht determination (boiling point) in acetone 
gave results distinctly oonOrmatory of ^e above formula, 
but ammonia seems to be split off from these compounds by 
long heating in acetone or alcohol. All these substances 
ex^ode or burn rapidly when heated and arc also sensitive 
when dry to percussion or friction. 

Beyond the analyses and ebuliioscojpio molecular weight 
•determination, no proof of the above formula is at present 
put forward. 


Manchester Section. 


Meeting held at the Grand Hotel on Friday^ April 3rd, 1914. 


MR. J. n. nOSEASON IN THE CHAIR. 


EXPERIMENTS ON THE OXIDATION OF SEWAGE 
WITHOUT THE AID OK FILTERS. 

RY EDWARD ARDERN, M.SC., AND WILLIAM T. LOCKETT, M.SC. 

It has long been known that if sewage bo exposed to the 
air for a sufficient period of time, the organic contents arc 
gradually oxidised, with the formation of a dejMJsit of so- 
caliod “ humus ” and the final production of nitrate from 
the ammonium salts and the nitrogenous organic matter. 

This purification change of which the course of the re- 
action nas been so carefully studied and thoroughly 
worked out by Adoney in his researches on behalf of the 
Royal Commission on Sewage Disposal, takt.« place, how- 
ever, comparatively slowly, and even if aided by direct 
aeration, by no means becomes a practical method of sewage 
purification. 

Numerous investigators have from time to time en- 
•deavoureil to utilise aeration methotis in the practical 
solution of the sewage problem, but until quite recently 
without any reasonable amount of success. 

Among the earliiir investigations may bo mentioned 
those of Dupre and Dibdini on the aeration of London 
Sewage, and those of the Massachusetts State Board of 
Health relating to the use of aeration in the filtration of 
sewage through gravel and sand filters. Dr. Drown, * 
chemist to this Board, concluded from the results of a series 
of experiments, that the oxidation of organic matter in 
water was not hastened by vigorous agitation with air. 

Waring® of the United States was one of the first to 
ap|>Iy aeration methods in the purification of sewage on a 
working scale. 

In 1886 Hartland patented an aeration chamber for the 
purification of sewage or tank effluent, which Kaye Pnrry^ 
employed in experiments undertaken in 1887, wlule 
in 1892 Lowcook conducted experiments on the aeration 
of filter beds by a forced air supply. 

In the latter year Mason ana Hine® published the 
results of a research on the aeration of mixture of sewage 
and water in which they concluded that aeration had but 
‘little oxidation effect on the sewage. 

In 1897 Fowler® investigated the effect of aeration on 
the effluent resulting the chemical precipitation of 
Manchester sewage, without any very tangible results 
being obtained, at any rate so far as the total amount of 
oxidation was concerned. 

It would thus appear that the results of the earlier 
investigations on the subject of aeration of sewage, indi- 


1 Beport to Royal Commission on the Metropolitan Sewage 
Disposal. 1884, V<5. 2.^ ^ ^ 

* Clark and Adams, Engineering Record, February 7tti, 1014, 

'’ •^Sifter and Baker, 1804, Sewage Disposal in the United 
{States, p. MB. „ . 

a Trans. Inst. C.B. Iielsiid, VoL XX., 1888. 

• Joan. Anur. Ohem. Soo., Vol. 14, p. 7. 

*« Anma Bepert, 1807, Rivers Ds^". Manehestsr Corporation. 


cated that aeration per ee could not be considered as R 
practicable adjunct in the process of sewage purification. 

Recently, however, the subject has been reopened by the 
work of Black and Phelps, dark. Gage and Adams, and 
Fowler and Mumford. ^ 

In dealing with the question of the pollution of fle New 
York Harbour, Blaqk and Phelps^ studied the possi- 
bilities of the application of aeration to the treatment 
of sewage. 

Their experiments dealt with the aeration of both 
fresh and^ {Mrtially septiciaed sewage, in various types of 
tanks and it was shown that under certain conditions it 
was possible by means of a reasonable amount of aeration 
to remove the more readily putresoible matters from the 
sewage and thereby to a certain extent increase its stability. 

Black and Pheliw were so far convinced of the practic- 
ability of such methods of treatment of sewage, as to 
recommend that the sewage from a certain section of the 
New York area should be dealt with on these lines, prior 
to discharge into the waters of the harbSur. 

In the Annual Report of the Massaohusetts State 
Board of Health for the year 1912, published at the end 
of 1913, is desoribod an investigation by Clark and De M. 
Gage on the possibilities of tho use of aeration for pre- 
liminary treatment of sewage prior to filtration. They 
found that simple aeration of sewage for 24 hours reduced 
the free and albuminoid ammonia to some extent and that 
with sewage which was both aerated and seeded with 
green growths — Protococcu'* and Seenedeemw — ^the 
albuminoid ammonia was even more noticeably reduced. 
Later it was found that approoiablo nitrification was 
obtained within 24 hours in tho aerated sewage containing 
the green growths. 

Subsequently (3ark and Gage found that aeration for a 
much shorter period, in a tank containing slabs of slate 
about one incli apart, covered with a compact brown 
growth of sewage matters, was suffloient to coagulate the 
sewage colloids, and thus to produce a well clarified non- 
nitrified effluent capable oi satisfaotory filtration at 
several times tlie normal rate. 

l^ater Fowler and Mumford® carried out experiments 
on tho action in the presence of air, of an organism 
designated “ M7 ” (isolated by Mumford from ponds 
rcooiving water discharged from a colliery) on sewage 
containing a certain proportion of iron salts. 

This organism has the projxirty of precipitating the 
iron as ferric hydroxide from solutions of iron salts. 

In the papier referred to, it is stated that sewage (in 
presence of a certain quantity of iron salts) inooulatod 
with this organism, can bo thoroughly clarified by six 
hours aeration. The resultant effluent after settlement 
of the separated organic colloids, was quite clear and 
practically free from colloids. It is further stated that 
although tho ordinary methods of analysis failed to reveal 
the extent of tho ohange effected by tho above treatment, 
the effluent after aeration was always non-putrefaotiv) on 
incubation, and could be readily oxidised and nitrified by 
ffltration at a high rate. 

In quite a recent publication Clark and Adams* give 
the results obtained during 12 months operation of the 
specially constructed tank used in their earlier experi- 
ments previously referred to. 

It is shown that a rather better coagulation of the organic 
colloids and purification of the sewage generally, can be 
obtained by means of aeration for a penod of nve hours, 
under tho conditions of experiment, than is obtained by 
effloient chemical precipitation, and at a considerably 
reduced cost. 

The effluent resulting from the aeration treatment was 
applied to trickling filters 10 feet deep, at rates varying 
from 8 to 10 million gallons per acre per day, with the 
production of a well-nitrified am thoroughly stable filtrate. 

In oonneotion with the experimenta carried out by 
Clark and his oolleagues, it shc^ be mentioned that the 
I sewage treated was oonsiderably more dilate than the 


7 MsM Inst, of Technology. Costrfhutloos from theSanitair 
Basesrob UborstoryTToTYa., Boston, Mssndinietti, 1911. 

• Jonrnsl of Boy. Ban. last, HOvtinlMr, 1918. ^ 

• Englneerini Beoonl, Febnaiy Tth, 1914, p. 188. 
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majority of English sewages, as will be seen from the 
following average analytical returns taken from the 
,«per quoted. ’ 

100,000. 

Oxygen conBumed 

Free snd saline ammoniA 

Abuminoid aimnonla 


The researches of CHark, Gage, and Adams, and of | 
Fowler and Mumford, show a marked advance on previous | 
work, but it will be seen that in the cose of the former ^ 
investigators the idea of surface contact is retained, as , 
evidenced by the construction of the aeration tank, and i 
that in order to produce a nitrified and stable effluent, , 
further treatment in filters is still required. 

With regard to the method of treatment suggested by . 
Fowler and Mumford, while the clarificatitin is eff<?cted ; 
in the absence of surface contacts, the questitms of inocula- ' 
tion and the addition of iron salts are introduced and the 
provision of filt<ir8 for the rapid treatment of the clarified 
effluent remains. 

In a previous communication to this section ol the 
Society!® in regard to the effect of the waste liquor from 
sulphate of ammonia plants on the oxidation of sewage, 
the present authors, in conjunction with T)r. Fowler, gave 
some results of the direet aeration of sewage. 

It was noted that while some coagulation of the colloid 
matter took plttcc in the course of twenty-four 'hours 
aeration, a p(‘riod of several weeks elapsed before nitrifica- . 
tion was eomplete. 


algal growth. Dr. Fowler suggested that new work 
Sght with advantage be carried out on somewhat similar- 
lines. 

Acting on this suggestion, further investigations with, 
regard to the subject of aeration of sewage, were under- 
taken by the authors. 

An account of the results which have so for accumulated 
is given in the following paragraphs. 

Preliminary experimenia. 

In a series of preliminary experiments, samples of 
Manchester raw sewage, contained in bottle of 80 oz. 
capacity, were aerated until complete nitrification ensued ; 
the aeration being effected by drawing air through the 
sewage by means of an ordinary filter pump. 

In the case of the first experiment, about five weeks’ 
continuous aeration was required in order to obtain 
complete nitrification, as hod been previously observed 
At the end of this p(‘riod the clear oxidised liquid was 
removed by decantation, and a further sample of raw 
sewage aerated in contact with the original deposited 
iiiatt(‘r, until the sewage was again completely nitrified. 

This method of treatment was refloated a number 
of times with the retention in each case of the deposited 
solids. 

It was found that as the amount of the deposited 
matl-er increased, the time required for each succeeding 
oxidation gradually diminished until eventually it was- 
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In November, 1912, Dr. Fowler visited the btatM m 
connection with the question of the pollution of the New 
York Harbour. Shortly after his return he desonbed Uy 
the authors a laboratory experiment which he hod men m 
progress at the Lawrence Experiment Statjon, M^- 
chusotts, which evidently referred to the earher work of 
Clark and his odUeogues on the aeration of sewa^ m the 
pnsenoe of green organisms, as the bottle m which the 
sewage was oearated was coated inidde with strands of 


possible to completely oxidise a fresh sample of crude- 
sewage within twenty-four hours. 

For reference purposes and failing a better term, the 
deposited soli^ resulting from the complete oxidation of 
sewage have been designated “ activated riudge.” 
Reference to its general oharaoteristies, chemical composi- 
tion and biological contents will be made later. 

As a result of these preliminary experiments the follow- 
ing observations may be made ■ 
la) In order that the final nitrification ohan^ may 
proceed without hindrance, it is necessary that the' 
alkalinity or basicity of the sewage should be rather moro^ 


This l^Qusnal, Xo. lO, Vol. XXXI., 1912, 


VoJ* XXXJII., Ko. lo.] ^ARDERN A LO(^£TO---OX11)ATION OF SSWAiGB WITHOUT 91LTBB& 


m 


than equal to the nitric acid resulting frwn nitrification of 
the ammonium salts. In some cases it has consequently 
been found necessary to add a small quantity of o i lc an 
prior to complete nitrification. 

(6) It is essential that the activated sludge should 
bo kept in intimate contact with the sewage during 
aeration. 

This point is illustrated by an experiment, the results of 
which are given in Table 1 from which it will bo seen that 
while the initial effect on the oxidisablo matters as 
measured by the oxygen absorption test, is not materially 
affected, on further aeration a marked improvement is 
shown in the case where the activated sludge is kept in 
intimate contact with the sewage, than where such j 
conditions do not obtain. Further, in regard to the ' 
amount of nitrification very much greater differences are | 
to be observed. This is of considerable importance, as it ■ 
will be seen from lator exfieriments that the maintenance | 
of the activity of the sludge is considerably influenced ' 
by the extent to which the oxidation is carriotl. I 

(r) That the relation of the volume of the activated ' 
sludge to the volume of sewage treated is of imi)ortance, 
more especially' in regard to the rale of nitrification. 

'I’his latter point is clearly shown by the rcsulte of an 
experiment which was actually carried out much lator on 
in the course of this investigation and which are given on 
Table la (p. 526) and ])lotted in Figure 1. 

It will be seen from this table and diagram that while 
apart from the dilution effect, the reduction in the amount 
of oxidisable matter is not seriously affected by the varying i 
laoportions of activated sludg(‘, the amount and rate of 1 
nitrification are influenced in a markwl dt'grw. j 

Oxidation of Mani'hcfttcr 

Once having aec\itnulatod a sufficient volume of 
activated sludge in th<* manner previously described, a 
series of detorniinatioiis were made of the effcict of 
aerat ion in contact with the sludge, of variotis samples of 
the Munch(‘>(ter sewage rcccuvcd at Davyhulme. 

In geiKJral a proportion of one vdluine of activated 
sludge t o four volumes of sewage was taken, although m the 
earlier experiments a much smaller proitoption of sludge 
was employed. 

A number of tyjucal resulfs arc* rKiordetl in Table 2. 

In each of the exis'rimenta quoU^l the sampk's of sewage 
taken are twenty-four hours average samples. 

llefertnice to this table will show that an extraordinarily , 
high degree of purifi(?ation catj be obtained within a 
reasonable ])eriod C)f time by ac'ratiori in contact with I 
the aet.ivated sludge. 1 

On th<i average, aisration under the conditions of 
exfieriment for a j)eriod of six hours, with subso<juent 
settlement, is siiflicient to obtain a percemtago jnirification 
as measun^d by the foui’ hours Oxyg<‘n Absorption and 
Albuminoid Ammonia Tests, quite equal that yielded 
by efli(!icnt bacterial filters. In all castes the resultant 
effluent is non- putrefactive on incubation. 

The amount of nitrification obtained during this perkxl 
d(*j)endB to a certain extent on the concentration or 
strength of the sewage dealt with. In several instances, 
when treating wet weather sewage, six hours’ aeration has 
been found sufficient to comjflotcly oxidise the ammonia 
present (see Table 2, Expt. No. 30). With average strength 
Manchester sewage the frt»e and saline ammonia content 
is entirely removed in from 10 to 18 hours’ aeration. 

It should be mentioned that all the experiments have 
boon worked on the fill and draw method, and it may bo 
reasonably anticipated that equally good results would bo 
obtained with a loss aeration jHjriod, when working on a 
continuous flow system. 

Outdoor experiments are being commenced in which a 
continuous flow of a mixture of sewage and activated 
sludge will be passed through an aeration chamber. 

Course of reaction. 

In all cases it has been noted that there is a rapid 
initial effect on the oxidisable matters both colloidal, eto., 
and mystudloidab with the production in a period of about 
three hours of a well-olarined effluent. 

The later stages of the aeration are largely confined to 
the nitrification of the ammonium oomponnaa. 


In order to oleariy illustrate this course of the reaction 
the results of an early experiment (see Table 2, p. 527, Exp* 
14) arc quoted, in which a small proportion oiUy of 
activated sludge was employed, as in the later experiments 
with an increased proportion of sludge the first change 
occurs rapidly and oonseqnontly nitrification is eetabUabM 
so early as to partially mask the course of the reaction. 

The results of this experiment are plotted in fig. 2 
from which it will he seen that the purification change 
follows on the lines demonstrated by Adonoy. 

In view, of this fact it was tnooght of interest to 
endeavour to soctimuso the purification process into (a) a 
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carbonai^eoos fermentation and (6) a nitrification nrocc^s, 
with the kioa of comparing the nsults with those ootainod 
by the orginal method of working. 

Afktnjit to settionist Ike oxidation process. 

For the purpose of this exmriment a partially activated 
sludge was taken, which while it was capable of effecting 
fhe first change, t.r., the removal of the oxidisable matter 
did not actively pnanote nitrification. 

Three large jetties were used. 

( 1 ) Gintaining a certain volume of this partially activated 
sludge (a riudge). 

(2) sludge) and (a/9 sludge) Containing a similai 
volume of tl^roiqddy activated alu^o which had bees 
pr<»ved capable of vigorously promoting nitrification. 

The exiKirhnent was oarrira out in the following manner. 
Equal voujines of the same sample of sewage wore intro- 
duced into bottles Nos. 1 and 3 and aeration commonood. 
At the end (d two hours* aeration the contents of bottle 
No. 1 were allowed to settle for two hours and the 
supernatant liquor was decanted into bottle No. 2. 
Another sainyflo of sewam was then added to bottle No. 1 
and aeration resumed. After a further two hours’ aeration 
the e(»i tents of each iff the bottles were allowed to settle 
for two hours. 

In this manner an efiluont was obtained from bottle 
No. 2 wliich bad received two hours* aeration in contact 
with the purtiaDy activated (a) sludge and a further two 
hours* ac^-atien in contact with actively nitrifying {fi) 
sludge, and from bottle No. 3 an effluent which bad oeen 
aerated for six hours in contact with thoroughly activated 
(a/9) sludge. 

This method of operation was repeated as often as was 
reasonably yiraeticable- within the twenty-four houre, with 
tb; result that the partmlly activated aladTO and nitrifying 
sludge (bottles Noa 1 and 2) dealt with tnree volumes m 
sewage each working day, aa eompa^ with the two 
volumes treated by toe thoroughly activated sludge. 

The results obtamed during tSd eouxse of this experiment 
are given in Table 3 (p. S3S), 

Reference to tins tafafe will show that there was no very 
material difference in the effluents yiekled by the twe 
methods of working. 

At the asms time it wiB he ssen that the results with 
the ordinary aotivnted tind|gB show m marked deterioration 
as ooixq»red with those pnviooaly obtained, particafadi/ 
in rf^gard to the amoont ai nitrification. 

0 S 


tlfftci of “ Intimate ” Contact. 



Except IB tl« c ^rtlli^gtoU shaken sample, two houre eettlement was allowed prior to analyrto. 
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Table III. 

Results of sectionised experimenU. 

Experiment 41. Exp«iment 46. Expertment 47. 
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Table VJI. 
t of Temperature. 
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Tabi4 VIII. 

Oxid-ation of Various Sewages^ 
JIoss iSide Sewage. 
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Albuminoid ammonia -815 | -50 -405 -15 -405 o8 -38 -iiS -42 -OT -70 i -30 -SSS -15 -23 -W *15 

Per cent, reduction Shaken sample — j 39 39 82 50 90 5.3 '90 48 91 — I 57 59 79 67 91 79 

calculated on Settled sample — i — 19 70 19 84 1 24 84 16 86 — I — ^ 23 i 80 50 



Oxidation of Various Seivajes. 
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In the Abienoe of any other altered factor thii deoreaaed 
effioienoy might reaaonably have been ascribed to the 
fact that while in the previous experiments any particular 
sample of sewage was always aerated in contact with the 
activated sludge for from 20 to 24 hours to ensure complete 
nitrification, in the present case, at the end of first six 
hours’ aeration the purified liquor was replaced with a 
further sample of sewage. 

Unfortunately, however, during the course of this series 
of experiments, low temperatures were experienced, 
not only with the sewage dealt with, but also in the 
laboratory, owing to trouble with the heating apparatus. 

It was thus impossible to say to what extent, if any, 
either of these two factors influenced the results obtained, 
and instead of continuing sectionised experiments on thcMse 
linM, attention was diverted to the study of the questions 
involved. 

Before leaving this part of the subject it may be stated 
that while the above experiment failed to determine the 
possibilities of seotionising the oxidation process the 
matter has not been lost sight of, and it is the intention 
of the authors to return to this question at an early date. 

Maintenance of Sludge Activity. 

In ordOT to determine how far the purification effect 
of the activated sludge was influenced by not carrying the 
oxidation process to complete nitrification the following 
experiment was carried out. ^ 

Activated sludge of known efficiency was divided into 
four equal volumes and placed into separate bottles, viz., 
A. B. C. and D. each of four litres capacity and containing 
a sample of the same sewage. 

The following procedure was then adopted : — 

BoUle A . — ffewage aerate<l for six hours in contact 
with activated sludge, followed by two hours* settlement, 
sample of purified effluent taken, remaining contents of 
bottle aorat^ for 14 to 10 hours longer. 

Bottle B . — Sewage aerated in contact with activated 
sludge for ten hours, sample taken at end of six hours. 

This operation was repeated twice during the twenty* 
four hours. 

Bottle (/.--Sewage aerated in contact with activated 
sludge for six hours, sample taken and purified effluent 
removed as in A. Sludge was then aerated for the 
remainder of the day. 

Bottle D. — Sewap; aerated for six hours in contact 
with activated sludge, followed by two hours’ settlement 
and subsequent removal of purified effluent by decantation. 

This operation was repeated thrive times during the 
twenty-four hours. 

It will be seen that with similar aeration the sludge 
in bottle D. dealt with three volumes of sewage to two 
volumes in case of bottle B. and one volume in the case of 
bottle A., while the sludge in bottle C. also only dealt 
with one volume of sewage, but the amount of air required 
for aeration was reduced by the fact that for from 14 to 
16 hours the sludge alone was aerated. 

A i^es of results obtained during the course of this 
experiment arc given in Table 4 (p. 1)2^). 

The results of the first experiment of this series 
(Experiment 54) are given in order to show that the 
activity of the slud^ in each case was identical. As the 
experiment prooeeaed, while the oxidation effect as 
measured by the oxygen, absorption test differed only 
slightly according to the method of workii^, a marked 
difference was ob^rved in the amount of nitrification. In 
the case of the sludge contained in Bottle A,, which 
only deidt with one sample of sewage per day, the 
mtrification was maintain^ as in the first experiment, 
but in epsh of the other methods of working the nitrification 
was seriously impaired, in fact almost inmbited. 

It was observ^, however, that the sludge in Bottle C. 
after the removal of the oxidised effluent, had not been 
well aerated during the period of working. Accordingly 
means were adopted to improve this aeration. The 
resulto obtain^ during the second asid third week’s 
workiiig, of which typioiu examples are given (Experiments 
59y66yshow that tm effect of this improved aeration was to 
maintain the activity of the sludge and oonseqt^entiy to 


yield similar results to those obtained when the whole 
of the sewage and sludge was aerated for 22 hours. 

It will be seen that the results obtained with the sludge 
contained in Bottle D. gradually deteriorate with the to^ 
inhibition of nitrification. In the case of the sludge in 
Bottle B. the falling off in its activity was not so marked, 
although the nitrification was considerably reduced. 

It is evident from the results of this expmment that 
the activity of the sludge is gradually dinunished, when 
working on the fill and dmw method, if it is called upon to 
treat further samples of crude sewage, prior to the complete 
nitrification of the previous sample d^t with. 

The results also show that this difficulty may be over* 
come by simple aeration of the sludge alone, until the free 
and saline ammonia content is removed. 

Influence of Temperature. 

In order to determine the infiuence of temperature on 
the oxidation process a series of experiments extending 
over several weeks were carried out on the aeration of 
Manchester sewage in contact with activated sludge at 
temperatures varying from 6° — 30® C. A number of 
typical results are given in Tables 5, 6 and 7 (pp. 529 — 531 ). 

It should be mentioned that in all the experiments 
quoted in this section of the work, the activated sludge 
dealt with one volume only of sewage per day. Samples 
were taken after three, six and nine hours’ aeration 
respectively and then aeration was resumed until the next 
dose of sewage was treaUxi. 

Jt was found that the oxidation process could be main- 
tained within a fairly wide range of temperature. At 
temperature.^ constantly below 10® C. a very marked 
deterioration in the results was observed, especially with 
regard to the removal of the colloidal matters. Also 
nitrification was practically inhibited within a period of 
nine hours’ aeration. It is fairly evident that this effect 
would bo accumulative over a proloi^ed period of working 
with the probable eventual production of inactive sludge. 

At temperatures varying from 12 — 14® C., which is the 
usual air temperature of the laboratory, the activity oi the 
sludge was well maintained with the j>roduction at all 
times of a satisfactory effluent. 

It was further observed that with a temperature of 
20® C. equally good results wore obtained as regards the 
removal of the oxidisable matter and clarification effect, 
with an increase in nitrification during the later periods 
of aeration. 

Working with temj>eratures as high as 30® C. it was 
found that the initial clarification effect waste some exUmt 
interft5red with and that the effluent resulting from 
subsequent settlement showed a slight deterioration as 
compared with that obtained when working at tempera- 
tures from 12 — 20® C. This effect became less marked as 
the aeration continued and once nitrification was established 
it proceeded at a slightly increased rate as compared with 
that obtained at temperatures below 20® C. 

Oxidation of various sewages. 

It was thought of interest to compare the results obtained 
with Manchester sewage, which contains an undue pro- 
portion of a variety of trade effluents, with those of more 
purely domestic sewage. 

Samples of sewage were therefore obtained from the 
following sewage works : — 

(a) Moss Bide Sewage Works XJrmston 

(b) WithingtoD Sewage Works Chorlton 

c) Gerton Sewage Works Gorton 

d) Macclesfield Sewage Works Prostbury. 

In view of the difficulty of obtaining average repre- 
sentative samples of sewage from the above works, it was 
decided to wen-k with samples of maximum strength, i.e., 
in each case the samples were taken in the afternoon, 
and consequently this fact must be home in mind in 
considering the results which are mven in Tables 8 add 9. 

In connection with these results attention should be 
drawn to the following : — 

(a) Mots Side sewage. 

Experiments on this sewage were carried out in the 
earlier part of the investigation and consequently the 
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proportion of activated sludge to the sewage treated was 
considerably lees that in the later experiments. Further 
in order to more clearly demonstrate the actual oxiiUtion 
effect of the activated sludge in the control experiment 
the sewage aerated alone was diluted with a volume of 
tap water equal to that of the slud^ employed in the 
experiment. The analytical figures given for the shaken 
sample of sewage refer to the sample actually taken plus 
the diluting water. 


Sampk A. | 

This was a Monday afternoon sample, and obviously 
contained an excessive amount of soapy matter. It will be 
seen from the table that this soapy matter exerted a 
considerable emulsification or doflocoulation effect as shown 
by the increase in the four hours’ oxygen absorption and 
albuminoid ammonia of the “original” settled sample 
after mixing with the activated sludge, and in oonsequenoo 
of this effect the results obtained were not so striking as 
the previous ones, although considerable nitrification was 
obtained within six hours. It would api)ear that in the 
case of sewages containing undue proportion of soapy 
matter, preliminary treatment with lime might be advan- 
tageously employed. 

Sample B. 

It will bo seen from the analytical returns that this 
was a stronger sewage than the preceding one, but cm- 
tained less soa]). 1 n this case no ])relimiiiary emulsilication 
was observed and a much greater purification was effected 
in the earlier stages of aeration. 

(6) Within^jion sewage. 

The sewage from the Withington works was consider- 
ably weaker than that received from the Moss Side works 
and consequently as would bo anticipated, complete oxida- 
tion ensued within a greatly reduced period of aeration. It 
may bo noted that two hours’ aeration in contact with 
activated sludge, with subsequent settlement was sufficient 
to produce an effluent which was non-putrefactivo 
on incubation. 


(r) Corkm se 'age. 

It is evident from the analysis given in Table 9 that the 
sample dealt with was an exceedingly strong sewage. 
With three hours’ aeration a remarkable change was 
effected as measured by the usual Uwts. After six hours 
aeration an extremely well clarified effluent was obtained, 
but unfortunately owing to an accident it is not possible 
to give the chemical analysis. ^ 

Despito the highly concentrated nature of this sewage 
9 hours’ aeration wa.s sufficient to yield an entirely satis- 
factory effluent showing a rather higher pi'rcentago puri- 
fication on the raw sewage than that which is yielded by 
efficient bacterial filters. Within a period of 9—18 hours 
the whole of the free and saline ammonia was removed 
from the sewage. 


{d) Macclesfield sewage. 

The sample of Macclesfield sewage was very turbid and 
was said to oonUin waste refuse of a mucilaginous character 
derivetl from silk works. With this tyw of sewage the 
oxidation proceeds satisfactorily althougn the ywroentage 
purification effected is not quite so good as in the case of 
Oorton sewage. A well clarified effluent was obtained 
with six hours’ aeration in contact with activated sludge 
and subseciuent settlement. The whole of the free saline 
ammonia was removed within a penod of sixteen hours. 


Quality of effluents. 

It has frequently been observed that effluents obtain^ 
from the oxidation process, while having a comparatively 
low oxygen absorption as measu^ by the pennamnate 
test and a low albuminoidamm ‘ni% content, may absOTp an 
undue proportion of dissolved oxygen on incmbation for a 
numbCTof^vi. When onoe free iirf i«Iim munori* 

content of an effluent is very considerably lowered eeen with- 
out material alteration in «ie four oxygen abj^ion 

and albuminoid ammonia figurea, tbe amount of diaaolved 


oxygen absorbed by the effluent is enormouriy reduced. 
It would thus appear that the stage to which nitrification 
has advanced is one of the factors governing the amount 
of dissolved oxvgen absorbed by an effluent. Experiments 
are in progress with a view to throwing further light on 
this subject, but the data so far available is insumolent 
to allow of any definite conclusions. It is quite certain 
however, that in the effluents obUined, the amount of 
oxygen absorbed from permanganate bears no relation 
whatever to the amount of dissolved oxygen absorbed. 


Activ'jted sludge. 


Activated sludge accumulated in the manner previoisly 
described is quite inoffensive, dark brown in colour and 
flocculent in ^aracter, and despite its low specific gravity 
separates from water or sewage at a rapid rate. After 
prolonged settlement the activated sludge however rarely 
contains less than 95 per cent, of water. 

A remarkable separation of the water from the sludge 
can bo readily obtained by treatment on fine grade strai Jers 
with the production of a sludge of the consistenoy of a 
stiff jelly. 

Gelatine counts have shown a bacterial content of at • 
least 30 million organisms yier cubic centimetre. In 
addition, the sludge by reason of its nitrifying power 
must of necessity contain a large number of nitnfying 
organisms. 

Jt should also be noted that a fairly large number of a 
variety of protozoa are to be found and we are indebted to 
Mr. James Crabtree for assistance in regard to the enumera- 
tion and identificatiiin of these higher forms of life. It 
does not however contain any algal growths. 

The chemical analysis of an average sample of the 
activated sludge is as follows : — 


Percentage. 

Organic matter 

Mineral matter 

Total nitrogen (N) 

Phoaphato (P|OJ 2 J 

Matter extracted by CCl* o o 


Attention should bo drawn to the abnormally high 
per( outage of nitrogen as compared with ordinary un- 
oxidised sewage sludge. 


Nature of reaction. 

Up to the present the authors have not seriously in- 
vestigated the actual mechanism of the process and conse- 
quciitly no attempt has been made to differentiate between 
the part plavcd by physical, chemical and biological 
agencies, all of which are doubtless, in varying degrees 
responsible for the total purification change. As to 
whkher the protozoa content has any influence or not on 
the extent of the purification has yet to be detomined, 
although it would appear that they rather indicate a 
particular condition of the activated sludge than play an 
important part in the changes effect^. , , , 

While 08 previously stated no senous attempt has been 
made to determine to what extent bacterial agenoiw are 
concerned with the purification process, an experiment 
has been made on the effect produced by the aeration 
of sewage in contact with activated sludge both before and 

after steam sterilisation. . . m 

The results of this experiment are given m Table 10, 
from which it wiU be seen that activated sluto when steri- 
lised under these conditions had no purification effect 

^ It^ust^bo IJorae^in mind, however, that the ph^oal 
oharaoteristios of the activated sludge may be senously 
altered by the steaming process and consequently some 
other method of sterilisation, e.g., by means of ultra-violet 
rays might yield somewhat different results. 


Summary and Condusions. 

The foregoing investigations have established ; 

1, That the resultant solid matter obtained by prolonged 
aeration of sewage, which has been termed aotiva^ 
sludge, has the property of enormously mcreasiiig tto 
puriftwtion effected V simple aeration 
other words it greatly inteiisifles the oxidation process. 
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2. Tho extent of the acoelarating effect depends upon the j 
intimate manner in which the activated sludge is brought | 
into contact with, and upon its proportion to, the sewage | 
treated. 

3. That in order to maintain the sludge at its highest I 

efficiency it is necessary that there should not be at any time 
an accumulation of unoxidisod sewage solids. I 

It is not necessary that the sewage should be kept in I 
contact with the activated sludge until such conditions | 
obtain, as its activity may be maintained by suitable | 
aeration of the activat(*d sludge alone. i 

4. That tenifKTaturo exerts a considerable influence on | 

the oxidation proce-ss. Tlie iMirification effected is ! 
seriously diminisned at temixjraturcs constantly below j 
10*^0. Up to 20 — 24 T'. no material difference in tho | 
clarification (‘ffect and general purification has been \ 
obscTvcd although the nitrification change! proeecKls more : 
rapidly os the U'nnx'raturo rises. At higluir tem|ieraturc8 i 
the clarification cff(‘ot is somewhat inU!rfere(l with during j 
the earlier pt'riod of aeration, with a consequent delay in 
the establishment of nitrification. Subsequently tho j 
rate of nitrification somewhat ineretises. | 

ti. That under the conditions of experiment a well 1 
oxidised effluent can be obtained by the aeration of average 1 
strength Manebeste.r sewage in contact with activated ' 
sludge for a }M‘riod of from six to nine hours. The ptu- ' 
centage purification effected as measured by the usual ] 
tests is at least ecjual to that obtained by tho treatment 
of sewage on efficient bacterial filters, 

Tho period of a'Tation naturally depends upon tho 
strength of the sewage treated and tlie degree of purifica- ' 
tion required. 

0. That th<‘ activated sludge differs very considerably i 
in character and composition from ordinary sewage sludge. ! 

It is in a wc'll oxidised condition and eonKe<iuently [ 
entirely innocuou‘>'. can Ix' readily drained on straining i 
filters and possesses a high nitrogen oontent. i 

The scope of this inquiry has been up to the present j 
largely confined to laboratory investigations and while the I 
results obtained have shown conclusively that the puri- ; 
ficatioii process can be readily mainl-aituxl, ii largi' amount of | 
further research is required in order to obtain a thorough j 
knowledge of the eharaoter and mechanism of the changes i 
taking ]»lace, wliicih will bo essential for the efficient I 
control of the process. I 

'J’he method employed in producing a satisfactory | 
purification of sewage is however of so simple a nature, | 
that there would not a]>pear to be any insuperable difti- ; 
eultics in translating the experiments dcHoribed, on to a , 
working scale. j 

In vi(*w of tho obviously great reduction in t he area of j 
works required and capital exjwnditure involved, tht‘ j 
available data in regard to tho probable cost of aeration is | 
such as to lend encouragement to the idea that the adoption | 
of aeration methods on the liiu« of those experiments would i 
result in a considerable reduction in the total cost of I 
sewage purification. In this connection it may be reason- 
ably antioijiatwl that tho enhanced value of the resultant 
sludge should at least cover all costs incidental to its 
disposal. 

In conclusion the authors wish to express their sincere 
thanks to Dr. Fowler for tho suggestion which originated 
this inquiry, and for the keen interest with which he has 
followed the whole series of ex {wri meats. 

They are indebted to tho Rivers Committee of the 
Manchester Corporation for permission to publish the 
results of this investigation, which has been carried out in 
tho laboratory at the Corporation Sewage Works, Davy- 
hulme. j 


Discussion, 


T^. J. Grossman said that tho sludge question had 
cnteii^ upon a phase in which, though it was not expected 
to produce a largo profit, it was to a certain extent capable 
of oomraercial treatment. Where tho present processes 
ii purification might be barred by locid oiroumstanoea 
the process desoribed in the paper if sucoeaafol would bo 
noauy in advance of what was being done at present. No 
doubt, in some instances it would become a commercial 
question as to whether aeration by SMtua of activated 


sludge would bo more. economical than any of the other 
processes of purification and the meohunoal element 
would enter very largely into this question. He had beea 
very much struck with tho amount of nitrogen in the- 
sludge. Was this partially due to the elimination to a 
greater extent of the detritus matter than was usual 
with ordinary sludge ? Perhaps the authors could give 
them sonic information us to the average amount of 
nitrogen in ordinary Manchester sludge. Assuming even 
as much as two |)er cent, of nitrogen on the dry sludge 
then the 4 or per cent, of nitrogen shown could not 
bo accounted for by a larger quantit}' of detritus having 
lieen taken out. Even if they took into consideration the 
ammonia being utilised by the bacteria, he could not 
understand how an increase of nitrogen could bo obtained 
lit'cause the bacteria were supposed to oxidise the ammonia 
into nitrates which were soluble, unless the bacteria took 
up the nitrogen from the air and used it for building up 
their own boilhis which afterwards remained in the sludge. 

Mr. F. H. O’SuAiTGHNEssy regarded tho paper as an 
ejKieh-niaking one. proviiled that the }>roce «9 experimentally 
established by the authors could ultimately bo applied 
on Uic large scale at a ri'asonable cost. After all, from 
the ])oint of view of the inan-in-the-street — the man 
who jiaid the rates — the liiiaiicml question was one of tho 
first questions. The process suggested by tho authors 
would greatly reduce th<‘ area (jf the works and would pro- 
bably go far to eliminate nuisance, and those too were 
very important considerations from the public point of 
view. Jn Germany sewage was often merely j^recipitated 
or wxiimented and the si vvage liipior then pased tnrougb 
c)|)en ehannels for man\ miles to th<‘ nearest river. The 
Germans seemed to havi! no objection to this, hut in 
England such a proeeduie woulil not be tolerated. 

Apart, however, from siieh general and ])ractical eon- 
sideratious, the. scientilie interest of the paper could not 
be over-estimated. So far as ho could judge, tho main 
}»nnciplo at work did not differ suhstantially from that 
which obtained in an ordinary baeteria bed, viz., oxposuro 
to the necewsary organisms in presence of an excess of 
oxygen. 'I’ho exporiincnts demonstrated that there must 
he considerable surfaei* eontaet Ix'tween tho liquor to bo 
jiurifiod and the “ aetivateil ” sludge. The action was 
undoubtedly a very complex one. Merely physical effects 
in the way of flocculating the colloidal anci finely divided 
suspended solids would be obtained which wmild hel}» 
in clarifying the liquor, 'I’he destruction of tho colloidal 
character of the sludge was no doubt brought about by 
biological agents and it was interesting to note that at a 
teiiiiierature of 30"’ C. a jirocess of dcllocculat ion went on. 

Recently he had read a paper before tho Institute of 
Sanitary itnginccrs giving a number of observations bearing 
on tlu'se points. Many engineers apparently held the 
^iew that the so-ealh'd “ colloiders ” precipitated colloidal 
matter by virtue of their physical action. This view 
was erroneous, for these “ colloiders ” were efficient only 
because they yirovided a habitat for the micro-organisms 
wliich were the effecitive “ colloiders.” Not till the 
sewage liijuor had un enormous surface presented to it, 
as in a bacteria bed, did physical forces remove any 
appreciable quantity of impurities from the liquor. The 
groat advantage inherent in the process outlined by the^ 
authors of the prestint paper was that aerobic conditions 
prevailed and foul products were thereby eliminated. 

His observation -I on these phenomena extended over 
many years and the following figures which were tho 
averages of many analyses over a lengthy period made on 
the Birmingham sewage under working conditions on the 
large scale were correspondingly very reliable. He 
had taken the '' oxygen absorbed in four hours ” figure 
on the liquor freed from visible suspended solids as an 
index as to what happened This figure for tho crude 
sewage liquor was 17*10 parte tier 100,000, and after 
ymssing through a plain rectangular sedimentation 'tank 
where the time of sojourn was four to five hours the liquor 
then gave the fi^re 13*71. A remarkable point was 
that 20 per cent, of the dissolved imparities were removed 
by this simple means. Further treatment of the liquor 
for six hours in a septic tank reduoed tho figure to 12*53. 
After that the liquor passed through a five-mue-long sewer 
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and the above figure was reduced by a six hours sojourn 
in this sewer to 9-11 parts i^r 100,000. The surface 
t<) which the liquor was oxiKJSod in this sewer was very 
considerable ana the colloidal matter was precipitated to 
an appreciable extent on this journey, whilst the suspended 
matter was correspondingly increased. This suspended 
matter was arrostea in upward flow conical tanks and th(» 
figure for the clear liquor issuing from these tanks fell 
from 9*11 (above) to 8-71 parts per 100,000. I’assago 
through a percolation bed then induced the figure to about 
two parts per 100,000 in h to I hour. 

If the above observations were set nut as rates per 
hour of eliminatirm of impurities in solution the r(*sidt 
became very striking. These rates were as follows : — 

On the sedimentation tank O-HB parts per hour. 

„ „ M‘])tic „ 0-20 „ „ 

„ „ five-mile st'wor 0-70 „ „ 

„ upward flow tank 0-28 „ „ „ 

,, ,, percolation bod, about 10-(K) ,, ,, ,, 

The total purification of dissolved oxidisable im}mnti('8 
by 22 hours tank treatment was about 50 cent, and 
was greater under “ septic ” than under non-septic 
conditions. 

In another set of exj^eriments on the large scale the 
sewage was divided into two portions each |K)rti<)n passing 
through two sei>arate sets of tanks. One portiem v/m 
treated with two parts ]mt 100,000 of bleaching powder 
and the other untreated. I’he ehl<»rinated liquor was 
^teriliscd by the treatment, and no change t )ok place in 
the figure for “oxygen nhsorbed ” ow.ng to paiwage 
through the tanks, whilst on the otlu'r hand an ap]ireciablc 
drop in the dissolved oxidisablc impurities occurred in 
the liquor passing through the other set of tanks to which 
no bleaching ])owdor had been added. I hcsc observa- 
tions had a bearing on the process brought forward by 
Messrs. Ardern and Lockett, for they threw some light 
on the nature of the action. Broadly, his conclusions 
were that the grosser colloidal matters held by sewage 
liquors came down readily in ordinary continuous flow 
sedimentation tanka, that the great hulk of the colloidal 
matters— say 70 -80 iwr cent— wore hold very temuiqusly 
by the sewage liquor and were only removed by either 
biological agents, or physical forces suitably ap[»liod 
such for instance as in a w(*ll constructed and pro|)erly 
workeil bacteria bed. In ordinary modern works practice 
probably the biological factors were the most pudent, and 
the experiments carried out by the Authors indicated that, 
this lield good with rcB|)Cct to the new jiroei'ss they des- 
cribed. 

One other ])oint ho wished t-o refer to was the i>ai t olayod 
by the nitrogen in these phenomena. He agrtMHl with 
the authors that this behaviour was rather miw-ling, 
and much work remained yet to Ix^ done (*n this most 
important aspect of tlu? <iuo8tion. 

Mr. S. E. Mbluno thought the iirocess described was 
ideal inasmuch os it rt'solved itself into a single-tank treat- 
ment. The groaUist bugbear to the sewage problem had 
been the question of sludge disposal. By means of the 
new system the sludge, activatiid in the manni'r dcseribe.d, 
became the friend rather than the enemy of th<' sanitary 
scientist. Had there lawn any estimation of the per- 
centage of nitrogen during the different stages of the 
development of activity of the sludge it woukl be 
interesting to learn by what stages the fixation of the 
nitrogen took place. Ho observed that the carbon tetra- 
chloride extract was put down os grease. Had any 
approximate examination been made of that extract, as 
it would be distinctly against the value of the shidge 
as a manure if the grease was left in ? The whole scheme 
appeared to be one of groat value for communities with 
very small available spaces of land at their disposal. 
If it was possible to have the carbonaceous fermentation 
carried out sucowsfully in a preliminary tank, whether 
it was in the nature of a “ roughing ” tank or filter, or 
similar existing device, and so bringing the cflBuent to the 
stage where, W passing it through oorating-filters the 
neoessary nitrincation could be attained, a great saving 
could be effected. The filters could be fed four to six 
times their usual speed. An interesting point occarrfsd 
in connection with the disappearanoe of nitrogen, where 


in some cases the oxidised product did not at all correspond 
' with the free ammonia. According to one of the tables 
I shown it would seem that the best dilution for the oxidation* 
j cycle to proceed, regularly and completely, was 1 : li 
1 lilight there not Ik‘ some feasible explanation of the loss 
j of nitrogen when the ratio of activated sludge to sewage 
was much higher ? 

; Mr. Percy (Jai^nt said that the method of treatment 
1 suggested might offer advantages sufficient to compensate 
I for any additional power required for the aeration process, 

I in view of the nKiuoed area n'quired, and the possibility 
i of reduction- of the nuisanee from smell and from flies. 

Umler the present system, even when ciroumstanoos 
' favoim*d a fairly compact scheme, an area of ton oore.^ 

' would usually required for the dis])Osal works of a 
town of about 40,0tKl inhabitants, when due allowance 
I had been matle ft»r the selection of a site providing the 
; fall fd several feet, necessary for a filtration process. The 
1 exfHTiments described suggested the possibility of reducing 
' the area by alaiut eighty |a*r cent,, and the necessary 
I fall to a few inches. A suitable site under existing ooii- 
' ditions might la* two or thret* mik's from the town, entailing 
j an independent power Jiistallation, whereas with the 
redu ed area and diminished fall rwpiinMncnts of the 
1 suggested method, full advantage might be taken of any 
j cheap ptiwer (siieli as a town gas, or electricity supply) 

I in choosing the po.sition of the works. Interesting informa- 
j tion as to the relative importance of the physical and 
' biological factors in purification might bo onta ned from 
I eomi>arative aeration ex|K‘.rimentH conducted (a) under 
ordinary erinditions; (b) in the presence of ultra- vi slot 
! rays. 

i Mr. Johnson inquired whether the sludge oontainod 
I any ammonia, and also whal ipiantity of air was required. 

I Mr. .). T. Thomcson said that one striking feature of the 
i new proiess was that it was aerobic from beginning to 
I end, and it was probable that the amount of smell would 
i be negligible. If these laboratory rcsulte could be economi* 

'i eally obtaimd on a large seak* the present elaborate system 
of dealing with sewagt* would simplified ; the cost 
of pressing shidge, dof^siting it in the sea or in trenches 
on land would be avoidtd. for activated sludge evidently 
drk‘s rajiidly and would yiiJd good manure. This process 
might also reduce the area of bacteria bods needed. 

I What volume of air was it necessary to blow through the 
' mixture, for this woukl be a costly item in practice ? 

; He ])rcsuiued there would Im» some limit below which the 
sludge would not 1 k‘ sufficiently mixed with the 8U|X‘matant 
] liquid to compk*te the oxidation m a reasonable time 
I With regard to the high nitrogen figure in the activated 
! sludge, if possible, he would like to have an analysis of 
ordinary Manchester shidge to comparo with the sample 
I of activated sluilge. 

! Mr. Hart (U*c‘<1s), six-aking as an eiiginiH'r, thought 
! the process would rwolve itself into a question of the 
i relative cost of manipulation of the sludge cither as liquid 
I or solid matter. He admitted that the difficulty from 
I the engiiiMTing side at thi* jiresent time was to find a 
1 satisfactory metho<l of manipulating the sludge for useful 
I inanuriai liurposes at a reasonable cost. At the moment ho 
' could not see that there was a probability of there being 
I any great saving in costs of manipulation. The present 
i cxi»criment8 were, however, laboratory experiments, and 
I it woukl he necessary to deal with sewage and sludge 
in bulk before any reliable data could be furnished as to 
cost. 

Hr. (I. J. Fowler said that a considerable time ago 
Mr. Ardern and himself read a paper before the Society 
on .susfwnded matter in sewage and effluents, which raised 
in a simple way a question which had found its final 
expression in the pa]K*r they had hoaixl that night, that 
was to say the flocculation of colloidal matter. The end 
had not been reached at once. There had been a number 
of stages, and a great many minds hod boon at work on the 
question. When he had the honour of delivering tho 
Chairman’s address before the Section he mentioiu^ the 
idea of l>r. Maclean Wilson of an enzyme which might clot 
out sewage and produce the effect which now took place 
in a percolating filter, and ventured to su^^t that it 
might be possible to find something of the lund. An ex- 
periment was tried with some of the deposit from a filtorK 
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blowing it up in aow&ge, with apparently little result. 
Other chemists had triM the same experiment. It was 
only right to admit that the illuminating idea which orimn* 
ated the work was really due to a visit he had paid while 
in the United States, to the Mecca of sewage purification, 
namely, the experimental station at Lawrence in the State 
of Massachusetts, where he saw the bottle, described 
in the paper, in which sewage had been completely purified 
by 24 hours' aeration. The idea at that time, and subie- 
quently in the experiments which had been published 
from that laboratory, involved the principle of surface. 
He discussed some of the possibilities of the method with 
the President of the New York Sewerage Commission, 
and that gentleman was of the opinion that the ideat)! 
surface should bo abandoned if fiossible if the matter was 
to be really advanced. They also discussed the question 
of the clarification of sewage. The problem at New York 
was to deal with some 1,000 million gallons of sewage 
})er da|^ and the idea of sprinkling such a large quantity 
about in the atmosphere in the hot American summer did 
not seem to bo altogether practicable. In the intervening 
time other experiments h^ been made by Mr. Mumford 
and himself with regard to the clarification of sewage 
bacterially, and they hod succeeded in clarifying altogether 
about 10,000 gallons by means of a process which had 
already b^n ^lublished. As Dr. Grossmann had observed, 
local conditions had to be taken into consideration. 
It was also necessary to consider tlio process of sewage 
purification on the one hand and the utilisation of the 
nitrogen and other coiwtitiients on the other. The process 
described in the paper aimed at purifying the sewage 
as rapidly and as simply ns jKiHsible. He, for his own 
part, believed that the process was practicable on a large 
scale, and they would have some idea of what that meant 
when ho mentioned that the settling tanks at Davyhulme 
were constructed to hold 21 millions gallons. The results 
indicated in the paper showed that some six hours’ blowing 
would produce an effluent equal to the final effluent at 
present obtainable ; that was to say, completei purification 
in six hours. Assuming that the operation was only carried 
out twice in the 24 hours, allowing si.v hours to blow 
and six hours for the manipulation Mr. Hart hod spoken 
of, aerating the sludge and so forth, it meant that in the 
tanks available 42 million gallons per day could be 
purified. The consequent saving of space and exfienditure 
on filters would be something enormfuis, and would allow 
for quite a large expenditure on power and otherwise 
for tne provision of air. He would not commit himself 
to figunw thaLevoning. It would not be a wise proceeding 
at that stage. The question of cost had been very carefully 
considered, and the whole matter had been approached 
from a number of points of view. Estimates had been 
obtained for large scale-work in blowing and so forth. Ho 
had consulted Mr. S. L. Pearce, the Chief Engineer of the 
Manchester Corporation Electricity Department, with 
reference to the amount of power requir^ for providing 
a certain amount of air, estimating for the greatest 
quantity of air conceivable for the purpose, and recent 
work which had been begun showed that there had been 
an over-estimation in that direction. Taking everything 
together ho was convinced that the process was a practical 
proposition. In order to carry it out by the most 
economical method possible it was, of course, necessary 
to call in the aid of their friends the engineers. Figures 
as to cost had been published by experimenters in America. 
In a paper by Messrs. Clark and Adams, published in the 
Engineering Record,” the figure for electricity was 
placed at 2d. per unit, which was not very cheap, and on 
that basis the cost of air was given at Ss. 4d. pw million 
gluons. The American sewage was rather dilute. There 
was also cost of the slate surfaces. Still, if it was powble 
to carry on the process at the cost of 4d. million 
gallons the matter appeared to be quite practicable. It 
was necessary to get tne principle right in the first place, 
and on that point he had no doubt. The idea was really 
nothing new in a way. All that was happening was ths^ 
insteaa of running the stream of sewage over a filter 
bad irith imperfec^ oxidised sludge one took aotivated 
jdmige and moved it about with complete aeiation. In 
the same way that a neroolating filter was a eoaeeotpation 
/oi land treatment so tae treatment described was a further 


concentration on the percolating filter. No really new 
principle was involved, and for that reason it appeared 
to him the thing was on right lines. Re^purding the 
question of nitrogen which had been raised, ms view was 
^t the organisms collected a certain amount of nitrogen 
from the products present in solution and built up a certain 
amount of protopuMm thereby. Ho was confim^ in this 
opinion by expenments made at the Manchester University, 
whore a deposit was obtained containing even more 
nitrogen than was indicated in the paper. The amount 
of mineral matter in activated sludge was not high. It 
would be noooBsary in order to secure success that very 
careful moans be taken to remove the grit, and considerable 
engineering skill would be require to design really 
satisfactory grit chambers. There were no such things 
in existence in the world at the ])re8ent time, but no doubt 
the problem was capable of solution. The complete 
removal of grit would materially assist the working of the 
process. The research work carried out by Messrs. 
Ardern and Tx>ckett otamed out possibilities which would 
re-awaken the ])ublic interest in the sewage problem, 
which, perhaps, to some of them had latterly become 
somewhat of a bore by being standardised to such an extent 
that the whole question had become one of routine. The 
authors of the paper had now fired a bombshell into the 
camp, and pcrhajis they would all start on new ways in the 
future. 

Mr. Ardern, in reply, said that no means had been 
taken to remove the (letritus from the sewage which was 
generally the average 24 hours’ sample. An inspection 
of the analysis would show that the percentage of organic 
matter in the resulting sludge was 65 jwr cent, or there- 
abouts, whereas the usual ])ercentage of mineral matter 
in sedimented sludge in the ease of Manchester would be 
about 50 per cent., so that there was a oonsiderable 
increase in the organic content. With regard to the high 
percentage of nitrogen, the figure given was the moan of 
several determinations. It would appear that the high 
nitrogen content was due to a large extent to the fiooeula* 
tion of the fancal emulsion. There had been no 
determinations of nitrogen at different stages of the 
accumulation of the sludge. There were still a number of 
points requiring elucidation, and it was not suggested that 
investigation had been made into every operation that 
actually took place. What had been done was to endeavoii r 
to obtain results which could l)e readily maintained under 
conditions in which apparently there should bo no serious 
difficulty in translating to a practical working scale. The 
scientific side of the matter had only been dealt with in a 
limited manner. The authors agreed with Dr. Fowler 
in regard to the principle of the process which ho had 
dealt with in the course of his remarks. As stated by Mr. 
O’Shaughnessy, with a temperature of 30“ (’ent. there was 
apparently a slight defior'culating action on the sludge, but 
it was not maintained, the effect being observable in the 
initial stages, flocculation subsequently occurring. No 
examination had been made of the grease extract, as at the 
time the determination was made the aotivated sludge 
was rather a valuable product from the experimental 
point of view. He was of opinion, however, that the 
percentage of fatty matter present was not suffioient to 
militate against the use of the sludge as a fertiliser. It 
was a considerably lower percentage, as Dr. Grossmann 
would be aware, than in the case of ordinary sewage 
tank sludge, even counting the whole carbon tetrachloride 
extract as grease. It was quite common for ordinary 
tank b1u<^ to contain 10 to 15 per cent, of grease extract, 
and possibly in some oases a greater quantity. There was 
no definite explanation to offer in connection with the 
loss of the nitrogen, and there was no doubt that with 
regard to the conservation of that constituent further 
information was required. In the earlier experiments 
almost quantitative nitrification of ammonia was obtained. 
This did not apply to the later eiEperiments where th«e 
was a gMter loss of nitro^n. It may be mentioned 
that during the later expenments a greater volume of 
sludge was emplojred, and nitrification ptooeeded at a 
more rapid rate wnioh mi^t poiribly have soine influence 
on the liability to Io«es nitrogen. The qneation of the 
effect of waste liquor from solphate of ammonia plants 
had not been investigated* The Manohester sewage 



VoL xxxm., No. 10.1 OBITUARY. Cl. I.-^ENBRAL PI4NTj MACHINERY. 


539 


'dealt with, howerer, contained from 0*5 to 1*0 per cent, 
•of this trade effluent, and in this proportion no serious 
retarding effect on the oxidation process was apparent. 
If, as appeared probable, the process was essentially 
bacterial, there was no doubt that any serious amount 
of inhibiting matter, of whatever type, as long as it was 
bactericidal, would doubtless have to some extent a 
deterrent effect. The volume of air required was a pjint 
which obviously was connected with the cost ot the 
aeration process. They had not gone very deeply inti 
the matter. As a matter of fact the laboratory experi- 
ments had been aerated without consideration of the 
question of cost. They had determined the volume of 
air used in the experiments, which was evidently much in 
excess of that actually required ; the quantity amounting 
to something about one-fifth of a cubic foot per square 
foot of tank area per minute. While Dr. Fowler naturally 
refrained from giving any figures, one could say without 1 
hesitation that the quantity of air rotjuired was very much 
less than that allowed in any calculations he had made. 
In the laboratory experiment the air was used not only for 
aeration but also as a means of agitation, and it was quite 
conceivable that a combination of mechanical agitation 
with the use of air for aeration purposes only would be 
more economical. That, of course, nunained to bo seen. 

A question had been raised as to the effect of grease, 
concerning w'hioh ho could not give any information. 
Whatever grease there was in the average sample was in the 
sewage when they treated it, and there was no apparent 
hindrance to the oxidation j)rocc8s. At no time was there 
an excessive quantity of grease, but he was of opinion that 
some simple means would be adopted for removing any 
actual grease from the scw'ago before subjecting it to any 
such treatment. 

The main hiature of the cx[)erimental work was the 
satisfactory purification of sewage by tank treatment 
alone, with the production of a sludge which, owing to its 
oxidised and floecuient condition, could be readily dealt 
with and converted into a valuable fertilising agent. 

A number of Bam])les illustrating the experiments of the 
authors were exhibited. 


Obituary. 

HKIIMAN FRASOH. 

Herman Frasch was bom in Gaildorf, Wurtemberg, in 
1S51. In 1868 he went to America and soon attained 


the forem^t position in the Laboratory of Prof. Maisoh 
of the Philadelphia College of Pharmacy. In a short 
time, however, he turned his attention to chemical 
industr^’^, and acting quite indopondently, ho com- 
moiioed a series of investigations bearing upon the 
I subjoot of petroleum and its products. In 1876, at 

i the ago of twonty-fopr, Frasch evolved a process for 

I refining paraffin wax, which so jiloased the dimotors 
of the Uloveland Petroleum Company, that they 
purchaswl it, and the young chemist was induced 
I to leave . Philadelphia and go to Cleveland, and 
j make the petroleum industr) his speciality. Numerous 
I patents wore now taken out by him. Those were not 
1 all ooniined to ]»otroleum and its jiroducts, for in 1882, 
he patenknl a process for making white load directly 
from galena, and betw’oen 1882 and 1886 one 
for making scMllum carlionate from salt by the 
ammonia process, besides others in connection with 
. practical a]i}>lications of thermo-electricity. In the 
I works of the Empire Oil (-ompany, Frasch solved the 
j problem of purifying the offensive sulphurised petroleum 
oils of Canada and Ohio, thu-f raising them to a high 
degree of purity. In 1888, the Standard Oil Company 
, bought his jiatents after exhaustively testing their 
value. One of Frasch’ s greatest aoliievumerits was 
i his ingenious process for recovering the sulphur from a 
j huge deposit m Louisiana, 1000 foot down m the earth 
and covered by dense layers of sand. Heat was applied 
to the sulphur in niht by means of superheated water 
forced down a boring, first fusing and then imi>elling the 
melted sulphur up an inner tube to the suidaoe (see 
this J., 1912, 168 — 169). Ho applied for 10 patents 
for pnKK'SsoB and apparatus in tms oonneotion. Now, 
tlianks t-o J^Vasch’s inv(*ntivo genius, sulphur (formerly 
Bhi}>pe^ from Sicily to America), is exported in large 
qiitmtitie-i from Auierica to Europe. Frasch ultimately 
became President of the Union Sulphur Company of New 
York and Hamburg, and of the Intoniational Sulphur 
Kofinories of Marseilles. Two years ago, at a Meeting 
of the New York Section of this Sooietv, Prof, 
('handler, in presenting to him the Perkin Gold Modal 
of the associated Chemical and Electrochemical 
Societies, said, the “ Perkin Modal Cloramittee felt fully 
justified in placing Mr. Frasch by the side of William 
H. Perkin, as one of our greatest industrial chemists 
and chemical engineers.” 

He died May Ist, 1914, in Paris, at the ago of 63. 
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Patents. 

ITaking aamples ofptywdered or liquid subetances ; Apparatus 

Jar . X. Roberts, Bolton. Eng. Pat. 7364, March 

28, 1913. Addition to Eng. Fat. 23,237 of 1911. 
Various meohanioal devices for oontroUing the sampling 
4evioe of the apparatus described in the chief patent, 
And olookwork mechanism for operating the oontrdling 
device are claimed. — W. H. C. 


Uetermininq by weigfU quantities of gas, steam or other 

vapour or liquid; Process and apparatus for . 

G. A. H. Binz, Enfield. From C. A. Hartung, Berlin. 
Eng. Pat. 8042, April 6, 1913. 

The resistance for varying the measuring current in pro- 

S ortion to the flow of the fluid in the measuring apparatus 
escribed in Eng. Pat. 27,367 of 1911 (this J., 1913, 74) 
is placed in the circuit before it branohes to the resistance 
bridge, and the resistances whldi serve to oonreot fgit 
variations of pressure and teimratufe are pbo^ in tkm 
brasehes of the bridge itMlf.~-W. H. 0. 
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Ovens [for oreSf etc.]. C. I>reBsler» Marlow, Bucks. Eng. 
Pat. 8506, April 10, 1913. 

An oven of the type described in Eng. Pat. 8228 of 1912 
(this J., 1913, 792) is so constructM that the interior 
of the combustion chamber (or chambers) is not in 
communication with the interior of the oven, and the 
cooling tone is provided with two or more conduits. 
Air or air and noating gases are passed through the 
conduits on their way to the combustion chamber, thereby 
serving as cooling media and, at the same time, being 
preheated. The conduits may be arranged one within 
another. The ends of the ovens may be normally closed, 
and the oven wall provided with inlets and outlets for 
the gases to be introduced. — F. Sodn. 

Calcining and roasting furnaces. E. Cornet. Fr. Pat. 
466,302, Nav. 26, 1913. 

A coi.UMN roaster or calcincr provided with two grates, 
the lower to support the calcined or roasted product and 
the upper to support the charge. Air is admitted through 
a central conduit which extends upwards to about the 
middle of the charge and has a conical grid above and 
lateral openings as well. The kiln is also ftrovided with 
a telescopic chimney the bottom portion of which can be 
lowered into the throat of the kiln. The grate bars are 
manipulated by lovers. — W. H. C. 

Retorts for treatment of fluids. C. V. Boys, London. 
Eng. Pat. 8803, AprU 16, 1913. 

The retort, which is used for submitting liquids, gases or 
vapours to the action of heat, either alone or in the jirescnce 
of a catalytic agent, is made in one piece and has a cover. 



B, at the upper end, and a valve, A^ and oim, A<, at the 
lower end vat the removal of any deposit ^nie fluid to be 
troated onten the retort at C, pasass downwards ^trough 


a regenerative system of tubes, and a central conduit 
£*, and then upwards through a series of ^iral passagea 
and around the tubes, to the outlet, F. The spiral 
passages are formed by open scrolls of metal, G^, arranged 
between the two scries of alternate baffle-plates, GL G*, as 
shown at the right-hand side of the figure, the fluid thus 
passing radially inwards and outwards in sucoeseivo 
scrolls. When the plates, G^, G*, are wide apart as 
shown at the left-hand side of the figure, the scrolls are 
of corresponding depth and are spaced apart by tongues, 
G®, stamped out from them. The plates G^^ G*, and 
scrolls, G®, may be made of a suitable metal to act as 
catalytic agent, the plates, G^, then having flanges, G^, 
which form a lining for the retort. The whole of tho 
parts within tho retort form an insertion which is supported 
irom the tube-plate, l)i, and can bo lifted out through 
the top of tho retort. If the insertion becomes choked 
or jammed in the retort, the nut, H, is removed from 
below, tho regenerator and pipe, E^, lifted out and tho 
scrolls and baffle-plates removed separately. — A. T, L. 


Still or retort. S. E. Kelsey, Kansas City, Mo. U.S. Pat, 
1,092,366, April 7, 1914. 

The retort is fixed in a furnace and has an outlet port 
near the top. It is partly filled with molten material 
in which a number of baffles are floating. The material 
to bo treated is delivered through a pipe into tho lower 
I part of the molten mass. — W. H. C. 


I Settling tanks. W. Loebel, Leipzig, Germany. Eng. 

I Pat. 19,697, Aug. 29, 1913. 

! A SETTLING tank is provided with curved baffles, guide 
plates, or deflectors extending from the inlet to near the 
outlet, to cause the liquid entering the tank to take a 
downward course before it rises to the outlet. Means are 
provided for removing sludge from the bottom of the tank. 

— W P. S. 


Drying and mixing miscellaneous materials ; Machine 

for . N. Ammann. First Addition, dated Nov. 3, 

1913, to Fr. Pat. 463,614, Jan. 27, 1913 (this J., 1913, 
780), 

The closing device for the outlet end of the drying cylinder 
is formed of two concentric overlapping cones connected 
together by helical ribs. The interiors of the cones are 
also provided with helical blades. This device allows 
hot gases to enter tho drying cylinder through the passage 
between tho cones, whereas the dried material is prevented 
from escaping through this passage but is directed to the 
outlet ena of the outer cone. — W. H. C. 


Chemical reactions between solids and gases ; Process 

for effecting . Soc. GWn4rale des Nitrures. Fr. 

Pat. 465,242, Jan. 31, 1913. 

In carrying out the process described in Fr. Pat. 462,464 
(this J., 1914, 302), the gas is passed through the reaction 
chamber at a reduced speed, by causing it to leave or 
to enter and leave through the permeable walls of the 
chamber.— W. H. C, 


Solids suspended in liquids ; Process and apparatus for 

the extraction of in the form of mud. L. Hertenbein. 

Fr. Pat. 466,323, Nov. 26, 1913. 

The mixture is fed into a tank in which a drum filter is 
rotated partially immersed. The periphery of the drum 
is formed of a number of separate arc-shaped filter chambers 
the outer surfaces being covered with filtering material 
and the interiorB connected by two . radial pipes afid the 
hollow shaft with a vacuum pump and witn a supply of 
compressed air, so that those filter chambers whum are 
immersed in the liquid arc under vacuum and thoee above 
the liquid under pressure. The filter*oake is loosened 
by the compressed air and removed by a roller working 
•gainst the upper surface of the drum. — W. H. C 
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Abdorpiion veatd mih iangeniial ga«4nkt tubet, H. 

FUnche. Gor. Pat. 271,786, March 21, 1913. 

At the lower pi^ of the veesel, just above the ends of the 
tangential gas-inlet tubes, is an annular hood provided 
with slots. The gas issuing from the tubes causes a vigor- 
ous circulation of the liquid below the hood, and the 
liquid above the hood is gradually drawn through the 
slots and intimately mixed with the incoming gas. — A. S. 

Drying plastic materiaU ; Method of and apparatus 

therefor. 0. Eberhard, Heidenau, Germany. Eng. Pat. 
8068, April 6, 1913. 

See Fr. Pat. 455,959 of 1913 ; this J., 1913, 933.— T. F. B. 

Drying machine ; Centrifugal . A. Cassirer, Munchen, 

Germany. E*g. Pat. 12,914, June 4, 1913. 

See U.S. Pat. 1,087,528 of 1914 ; this J., 1914, 342.— T.F.B. 

Drying-kiln ; Continuous with vertical axis. J. R^ol, 

Assignor to Soc. de Constructions M^caniques d’Alais, 
Alais, Franco. U.S. Pat. 1,093,206, April 14, 1914. 
See Eng. Pat. 16,262 of 1912 ; this J., 1913, 816.— T. F. B. 


OU gas; Manufacture of . A. E. Forstall J. Gai 

Lighting, 1014, 126, 611-512. 

The improved Jones apparatus consists of a primary 
generator and a secondary generator communicating at 
their lower ends, each containing two saporposed ohambem 
partly filled with chequer-brickwork, through which the 
gases or vapours pass downwards. The gases or vapours 
from the lower end of the primarv generator pass upwards 
through additional chequer-brickwork in the lower part 
of the secondary generator to the gas outlet which is 
common to botn generators. In operation, the brick- 
work is heated first by blowing with air, which burns 
away the soot formed during the previous gas-making 
period, and then by admitting oil to burners placed in the 
lower of the two chamborH of each generator, ^e 
temperature is raised to 1800°— 2100® F. (982°— 1149® C.) 
at the top of the primary generator and 1800° F. (982® C.) 
in the secondary generator. Gas making is then com- 
menced and continued until the temperature falls to 
1200° F. (649° C.). During gas making, oil-gas from the 
process is passed through the apparatus as' well as steam, 
m order to dilute the oil vapours and reduce the amount 
of lampblack formed. — A. T. L. 


Gaseous mixtures ; Process and apjmatus for the sejsiraiion 

of into their ransiituents. R. P. Pictet, Berlin- 

Wilmersdorf, Germany. Eng. Pat. 9357, April 21, 1913, 
Under Int. Conv., July 2, 1912. 

See Fr. Pat. 457,031 of 1912 ; this J., 1013, 1 108.— T. F. B. 

Filter-press. C. W. Morrill, Berkeley, Cal. U.S. Pat. 
1,(K13,345, April 14, 1914. 

See Fr, Pat. 431,106 of 1911 ; this J., 1912, 16.— T. F. B. 
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Methane; The lower limits of inflammation of with 

mixtures of oxygen and nitrogen. A. Parker. Chem. 
Soc. Trans., 1914, 106, 1002—1007. 

The lower limits of methane in mixtures of oxygon and 
nitrogen in various proportions in which self-proimgation 
of the flame upwards took place indefinitely after the 
original source of ignition was removed, decreased from 
5-99 per cent, of methane in oxygen to a minimum of 
5-76 per cent, in a mixture of oxygen 25 and nitrogen 
75 per cent. Further decrease of the oxygen content to 
13*25 per cent, produced a marked rise in the lower limit. 
In air the smallest percentage of methane required to 
produce continuous propagation of the flame was 6*77, 
and a reduction of 4 per cent, in the oxygon content only 
raised the limit 0*2 per cent., so the reduction of the 
percentage of oxygen in the air of mines would hardlv 
minimise the possibility of firedamp explosions. — G. F. M. 


Gaseous mixtures ; Ignition of by the electric discharge. 

H. F. Coward, C. Cooper and J. Jacobs. Chem. Soc. 
Trans., 1914, 106, 1069—1093. 


The inflammability of various gaseous mixtures was 
compared by determining the lowest pressures at which 
the mixtures could be ignited with a given sparking 
arrangement. Mixtures of oxygen and hydrogen were 
more iniMmmable as the proportion of oxygen was 
increased up to 70 per cent. Eleotrolytio gas at a pressure 
somewhat too low for ignition, became inflammable by 
adding, without change of volume, either oxygen, hydrogen, 
nitrogen, carbon dioude or argon. Experiments were sdso 
made with mixtures of oxy^n with carbon monoxide, 
cyanogen, methane and ethane respectively, and with 
various diluents in each ease. Two impoituit factors 
governing the ignition were the thermal conductivity of 
the mixture and ^e energy d^aded when the spMk 
was passed ; in the ease of mixtures of oarbon monoxide 
(moist) with oxygen and diluents, a third important 
factor was the activation ” of oxygen by the discharge. 

— A.T.L. 


Oil -gas produced in the Jones apparatus ; Analyses of . 

L. B. Jones. J. Gas Lighting, 1914, 126, 319. (See 
preceding abstract.) 

The oil-gas contained CO,, 3-6 ; 0*9 ; CnH.n» 4*9 ; 

0„ 0*2 ; CO. 9*4 ; H„ 38*3 ; CH., 37*8 ; and N„ 4*9 j»er 
cent., and had a calorific value of 686 B.Th.U. pw cb. ft. 
The quantity of oil used was 7*2 galls, per 100 cb. ft. of 
gas, and 44 i)er cent, of the carbon contained in the oil 
pas ed into the gas. — A. T. L. 

Nitrogen ; Recovery of as ammonia, from coal. J. W. 

Cobb. J. Gas Lighting, 1914, isfe, 329—331. 

The exiHuiments of Burgess and Wheeler (this J., 1914, 
191) on the slow distillation of bituminous coal in a 
vacuum showed that the greatest yield of ammonia per 
grm. of coal was obtain^ at about 660° C. Christie 
noticed that very little ammonia was produced below 
600® C. or above 800° C. and that by slow distillation at 
600® — 700° C., about twice as much ammonia could be 
obtained as in the usual coke-oven or gas-retort praotioe. 
At 700® C., when equilibrium is attained, a mixture of 
nitrogen, hydrogen, and ammonia at atmospheric pressure 
contains only 0*022 jier cent. NH,, and a gas containing 

H, 60. Ns 5, and NH, 1*2 per cent., if loft in contact 
with the charp in the retort at 800° C, would lose prac- 
tically all of the ammonia by decomposition. Hence it is 
necessary to produce the ammonia at the lowest possible 
temperature and to remove it from the retort as soon as 
formed. In laboratory experiments at 800° C., when the 
gas was removed at once from the hot part of the tube, 
22*5 per cent, of the nitrogen of the coal was obtained 
as ammonia; when the gas passed through a red-hot 
part of the tube before exit, 17*2 per cent. ; and when the 
gas passed through red-hot coke, 9*4 per cent. When 
a current of carbon monoxide, oarbon dioxide or nitrogen 
was passed over coke at 800® C., little or no ammonia was 
obtained from the nitrogen in the coke ; with dry hydrogen, 
10 per cent, of the nitrogen was liberated as ammonia ; 
and when water vapour, alone or mixed with hydrogen, 
was used, nearly the whole of the nitrogen was obtamed 
08 ammonia. Thp conditions approximate to this in the 
Mond producer, in which 60 — 70 ^r cent, of the nitrogen 
is recovered. Producer gas or coke-oven gas which has 
been well scrubbed for the extraction of ammonia is 
specially suitable for regenerative working on a continuous 
system without reven^, because it is free from dust 
and does not choke the narrow oondoits.— A. T. L. 

By product coking in Canada. Chem. Trade J., May 9, 
1914. [T.R.] 

Aooobdino to the official figures for 1913, published by the 
Omadian Department of Mines, the total outout of oven 
coke in the Dominion during the year was 1,617,133 tons of 
20001b., made from 2,147,913 tons of coal, of which 

I, 698,912 tons were mined in Canada, and M9,001 tons 
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imported. The total quantity of ooko sold or used by the 
producers during the year was 1,530,499 tons, valued at 
5,547,694 dols. In 1912 the total outrnit was 1,406,028 
tons, and the quantity sold or used oy the producers, 
1,411,229, valued at 5,164,331 dols. By-jjroducts from 
coke ovens recovered during the year inoltidcd 10,608 
tons ammonium sulphate, 8,371,600 gallons of tar, and 
3,353,731 thousand cubic fe(*t of gas, and the total value 
would ap})roximatr 866,150 dols. At the end of the year 
there wore 1720 ovens in operation, and 1325 idle. 

The exports of coke during 1913 were 68,235 tons, 
valued at 308,410 dols ; and the imports 723,906 tons, 
valued at 2,180,830 dols. In 1912 the exports were. 
57,744 tons, valued at 252,763 dols. ; and the imports 
628,174 tons, valued at 1,702,856 dols. 

1 htmnination of salphur in ttjwrif oxide by combustion. 

♦Somerville. VII. 


in a pocket in the vertical walla of the retort or producer, 
and coke or ash is removed continuously from the bottom 
of the retort or producer through a water-seal by means 
of an inclined screw conveyor. The conveyors are of the 
type described in Eng. Pats. 4446 of 1912 and 12,521 of 
1913.— A. T. L. 


Gas producer apparatus ; Suction . P. T. Houston, 

London. Eng. Pat. 15,367, July 3, 1913. 

The })rodticer is s|M^cially suitable for marine prO])ul8ion, 
and provides a 8U[)iily of steam for auxiliary purposes 
during gas-making and also when gas is not required. 
A coking ciiamber for the fresh fuel is disposed above the 
producer chamber, the whole being enclosed in a water- 
jacket forming a steam-boiler provided with the usual 
fittings. The upjxjr part of the coking chamber is provided 
with air inlet nozzles and forms a combustion chamber 


b< cchpment of dry cleaning in blast-furnace gas purification. 
Muller. See X. 

An adiabatic calorimeter. Gray. See XX III. 
Patents. 

Cmd and like fuel; Comjmund fur treating . J. H. 

Harris, London. Eng. Pat. 18,705, Aug. 18, 1913. 

A MIXTURE of sodium chloride 63, sodium carbonate 33, [ 
and aluminium silicate 4 jiarts, and wat>er is sprinkled 
over the coal. Chloiino is liberated when the coal is 
burned and assists the combustion.— W. H. C. 

Vertical retorts ; Method and apparcUus for discharging 

carlmnised products obtained in . J. (}. Aarts, 

Dongen, Holland. Eng. Pat. 17,612, July 31, 1913. 
Under Int. Conv., Aug. 1, 1912. 

The descending mass of coke passes from the retort into 
an enlarged chamber below, and is divided vertically 
into two or more portions by a reciprocating saw. It 
then comes in contact with a sot of spiral cams exerting 
an intermittent knocking oil and picking action delivered 
from the centre out wards. — W. H. C. 

Coal-gas and coke ; Method of manufacturing . W. P. 

Parsons, Flushing, N.Y. U.S. Pat. 1,092,060, April 14, 
1914. 


1 lor burning tlu' gastvs and va])Our8 distilled from the fresh 
I fuel. The crown of this chamber is (ronnected with the 
j t«»p plate of the boiler by vertical tubes through which 
the (iombustion products pass. The cok(‘ formed in the 
1 coking chamber d(‘8ccnds into the producer chamber, 
I from which producer gas free from tar is drawn off for use 
in the main engines. When gas is not required, the 
level of the fuel may be near the producer grate, the 
apparatus then working simply as a boiler. — A. T. L. 

Water-gas ; A pparatus for gemeratiov of . J. 

Stephenson, Salisbury. Eng. Pat. 15,677, July 7, 1913. 
3’o repeat automatically the desired cycle of operations, 
as described in Eng. Pats. 6849 of 1911 and 26,916 of 
1912 (this J., 1912, 377; 1913, 971), the valves, etc., 
controlling the process are actuated by solenoids and 
electric motors controlled by contacts on a rotating drum. 
'Pho operating circuits are closeil by contacts on the 
drum and broken at some other point by th(‘ movements 
of the parts 0 |>oratcd. — A. T, L. 


Gas producers. W. Dodd, Oldham. Eng. Pat. 29,381, 
Doc. 20, 1913. 

In a producer in which steam is generated in a coil or 
chamlwr arranged in the up])er part, and is h‘xl beneath 
the grate, wal^r is fed through a trapped pipe to the 
steam pipe leading from the coil to the aBh-])it. — A. T. L. 


Goal is distilled in retort chambers relatively long and high, 
the walls of which are inclined at an angle slightly greater 
than the angle of repose of the coal, so that the mass is 
subject to a nearly uniform pressure during distillation, 
duo to its own weignt. The chambers are heated uniformly 
by means of flues in the walls. — A. T. L. 

Gas producers. W. Hart, Sydney, New South Wales. 
Eng. Pat. 8126, April 7, 1913. 

To obtain tar-free j)ower gas from wood and light waste 
fuel without the use of a wot scrubber, a producer is 
employed in which the air for combustion enters at both 
top and bottom of the fuel column, the gas outlet being 
midway. The fresh fuel is jmrtially distilled in a large 
chamber above the upi>or air inlets, which are arranged 
around the throat connecting this chamlnir with the 
producer shaft and are inolinm downwards. There are 
cooling and dust-ooUecting chambers at either side of the 
producer, the whole being enclosed in a rectangular cosing. 
The gases from the producer pass through one set of 
cooling chambers, then througo an anniusr re-heating 
ohamber around the lower part of the prodneer shaft, 
and finally through the second set of cooling chambers 
and a ohamber packed with oocoanut fibre. — ^A. T. L. 

Oas producers^ coed distiUatum retortSt etc. W. Anderaon, 
Helensburgh, J. Meikle, Glasgow, and C. W. Fulton, 
Paisley. Eng. Pat. 11,712, May 20, 1913. 

(lOAL is deHveared eontinuously to the top of the fuel 
column by means of a screw conveyor arranged horisontally 


Coal gas ; Process for the purification of from hydrogen 

sulphide, and cyanogen. C. A. Bergh. Ger. Pat. 
272,094, March 19, 1912. 

A SOLUTION of a zinc salt, containing also ferrous chloride, 
is used 08 absorbent, and to neutralise the free acid formed, 
a quantity of an insoluble or sparingly soluble substance, 
preferably calcium carbonate, conosponding to the total 
quantity of hydrogen sulphide and cyanogen, is added, 
gradually or ail at once, so that zinc sulphide and cyanide 
are precipitated either fractionally or together, whilst 
the iron remains in solution. By this method the waste 
lyes from copper extraction processes can l>e utilised, and 
in a single operation the separation of zinc from iron and 
of hydr^en sulphide from cyanogen effected. — A. S. 

Hydrocarbons; Making lighter from heavier ones. 

Planes, Ltd., Birkenhead, and W. P. Thompson, Liver- 
pool. £i^. Pats. 5245 and 21,273, March 1 and Sept. 20, 
1913. 

Hydbogxn or purified water-gas is passed through 
petroleum heated under a pressure of 6 to 100 lb. per 
sq. in. in the presence of finely-divided nickel, in^mersed 
in the liquid. The gases and vapours are separated from 
unchangM petroleum in the cooler parts of the still ukI 
then passed through a reducing valve to a purifier con- 
taining finely-divided nickel am finally to a oondenser. 
The petroleum is freed from sulphur and asphahum before 
use, on Bceonnt of their harmiul effsot on the oatalysen 

-A. T. L. 
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Mineral oil; Manufacture of producia from — 7* 

New Oil Refining ProcesB Ltd., London, and E. L. 
Lomax, Preston, Lancs. Eng. Pat. 10,040, April 29, 
1913. 

The gaseous products obtained in cracking hydroowboii 
oils are passed through sulphuric, phosphoric, tollurio, or 
solonic acid ; from the floating mixture of oils obtained, 
the paraffins arc recovered by distillation with st^m in 
the presence of alkali. Unsaturated siccative oils wo 
recovered from the residual alkaline solution by extraction 
with a solvent, and from the acid liquid by dilutmg it 
with water. — O. E. M. 

Crude oil; Process for ireaiing W. S. Bamickel, 

St. Louis, Mo. U.S. Pat. 1,093,098, April 14, 1914. 
Crude petroleum containing not less than 10 per cent* ! 
of water and slimy siibstanccs emulsified with the oil, is . 
thoroughly mixed with iron sulphate solution, the quantity 
of sulphate not oxewding 1 per cent, of the impurities. ; 
On standing, the oil, slime, and water form separate layers, : 
and the oil ean be drawn off. — A T. L. j 

Coke ovens ; Regenerative . E. G. A. LcctKiq, Brusacls. j 

Eng. Pat. 10,253, May 1, 1913. Under Int. t onv., I 
May 13, 1912. i 

See Fr. Pat. 457,(>74 of 1(113 ; this .7 , 1913, lOOO.—T. F. B. | 

Coke ovens. Gehr. Hinselmami, JCsscn-lliihr, Germany. • 
Eng. Pai. 29,009, Dee. 10, 1913. Under Int. Conv., I 
Jan. 13, 1913. I 

See Ger. Pat. 268,327 of 1913 ; this J., 1914, 411.— T. F. B. i 

Vertical niorls ; Apparatus for discharging • JJ* ' 
KopTiers, Essen on Ruhr, Germany, Assignor to B. , 
Kopyicrs Co., Chicago. U.S. Pat, 1,09.1,9.16, A])id -1, ; 
1914. 


wot-carbonisation may be increased by raising the tem- 
perature. In one ca«e, the proportion vas 19 per cent, 
at 180® C., but only 14 per cent, at 170® C.— A. T. L. 

Ammonia contained in semUsolid materials [e.g. 

Process and apparatus M 

Stauber and W. Koohan. Fr. Pat. 464,227, Oct. 29, 
1913. 

An apparatus for the recovery, as ammonia, of the nitrogen 
contined in iieat and similar substances by destructive 
distillation. Carbonisation is effected m a vertical retort 
! into which the material is charged from a fc^ hopper, 

: the latter having slots in its sides communioatmg 
! annular flue Burrounding the retort. 
i the carbonising cliamber is a system of tubes through which 
1 water is circulatecT ; the steam developed serves to actuate 
; an ciertor in the gas-outlet main, whereby gasw are 
i exhausted from the retort and directed to a 

where the ammonia is recovered, the uncondensable M«ee 
! being returned and burned in tlie annular flue surrounding 
; the retort and thus suiiplying some of the heat 
I for the carbonisation and for drying the raw material in 
I tile feed hopper. Steam from the water tubes may also 
i be dircctiid on to the incandescent charge in tne 
! carbonising chamber to increase the yield of amra^ia. 


F. 

U.S. 


See Eng. Pat. 29,371 of 1912 ; this.!., 1913, 800,— T. F. B. ; 


Wood distillation ; Process and apparatus for 
Woidich, Prague-Weinberge, Austna-Hungary. 
l»at. 1,092,620, April 7, 1914. 

The gases from the retort pass through a collooting main 
in wUch they are brought into contact j'" 
bMome saturatod with tar oil vaiiourc. 
gun.* arc then cooled to tho dew point of f ® 
tar oils, and brought into intimate contac^ with the tor 
fj^lm whXthe cdl has been removed; the oil vapmirs 
remaining in the gases arc absorbed bv the tar, which 18 
then flcparattid in a tar extractor. W . H, 


niuminaiing and fuel gases from wood; Process of manu- 
facturing . ‘ R. M- Mount Gambler, South 

Australia. U.S. Pat. 1,093,470, April 14, 1914. 

See Eng. Pat. 13,929 of 1913 ; this J., 1914, 190.— T. F. B. 

Aspluiltc-Uke masses and derivatives therefrom; Prewess 

for the manufacture of . L. Landsberg, Nureinbeig, 

Germany. Eng. Pat. 8069, April .5, 1913, 

See Fr. Pat. 4.57,0.54 of 1913 ; this J., 1913, 1000.— T, F B. 

ProCfss of generating hydrogen, U.S. Pat. 1,092,90.1. 

Ste vn. 


IIb. -DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Patents. 

Peat ; Treatment of by wet-carbonisation. N. Testrup 

and M. A. Atkinson, London, T. Rigby and G. 
Andrew, Dumfries, and Wetearbonizing Ltd., London. 
Eng. Pat. 2283, Jan. 28, 1913. 

Wet Doat is subjected to wet-carbonisation, for example 
as described in Eng. Pats. 17,610 of 191 1 or 26,146 of 1912 
(this J., 1912, 1171 ; 1914, 346), tho liquid matter is 
separated, neutralised with alkali, and concentrated in 
an evaporator, which may be of the type refe^ to m 
Eng. Pats. 12,462 and 22,670 of 1911 (this J., 1912. 971 ; 
1913, 183). The vapours evolved during cvaporetion or© 
washed with acid liquor to extract the ammonia, before 
they arc returned to the heating surfaces of the evaporator. 
The ooncentrated liquor, or the solid evaporation 
is mixed with peat fuel from the process and ga«i^ in 
an ammonia-recovery gas producer. The proportmn of 
the nitrogen in the wet peat passing into theliquor during 


' Arc ligU dairode. F. M. Oer. P»t. 271,993, 

, July 3, 1913. 

■ A OHROMATB is added to the known mixtwo consisting 
S chiefly of tungstates and fluorides, which is applied to 
; arc ifght carbons to improve their light-emitting and 
i burning properties. A. fe. 

i Peat ; Removed of water from wet canonised . N. 

! TcBtnip. London, and D. Sdderlund, Clap^m Pwk. 

' ABBignors to Wetcarbomzing, Ltd., Ixmdon. L.S. 

; Pat. 1,094,270, April 21, 1914. 

See Eng. Pat. 4684 of 1911 ; this J., 1912, 323.— T, F. B. 

4rc-€lectr(Mle and jnrocess for making it. J. J"*. 

. • Schenectady, A»ig^r to Gcn^l El^-toc Co., New 
I York. U.S. Pat. 1,093,182, April 14, 1914. 

Ske Kng. Pat. 2027 of 1900 ; this J., 1910, 2fl4.-T. F. B. 

' Fledrodt \fur arc lampt]. E. Weintraub, Lynn, M«», 
i A^nor to (Jonaraf Electric Co., New fork. U.S. 

Pat. 1,093,957, April 21, 1914. 
i SB* Eng. Pat. 11,792 of 1912 ; thia J., 1913, 416.— T. F. B. 
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Oih of Ihe pelrokum, lor and tmUm tyfu i 

• L. Steintohnoider, Brunn, Anrtria. 

Eng. Pat. 8768, April 14, 1913. 

Thi apparatus is for distilUiig oils under * 

The aaJ^ from the still are drawn 

then throngh . liquid .eri to the b«ometrio 
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condenser and vaoauzn pump. By varying the 
the seal, the degree of vacuum in the atiJI can be adjusted 
as desired. The oil condensed in the tube condenser 
passes through a cooling coil to a vessel connected with the 
vapour conduit loading to the barometric condenser, so 
that the vapours given off from this distillate are with- 
drawn. This vessel is connected with the distillate pum{> 
and has a branoh-pip» through which the distillate can be 
passed directly to the receiving tank instead of through 
the pump. — A. T. L. 

l-ChUyro-anihraquinone ; ProcMft far preparing nitro 

and chlaro derimtive^ of . Farbwerko vorm'.' 

Meister, Lucius, und Briining. Ger. Pat. 271,681, 
Aug. 12, 1911. Addition to Ger. Pat, 267,544 (see 
this J., 1914, 70). 

Nitro-anthraquinonesulphonic acids or anthra- 
quinonedisulphonic acids or their salts are heated with 
thionyl chloride. Sulphoohlorides arc obtained as 
intermediate products, from which sulphur dioxide is 
eliminated, with the formation of the corresponding 
nitrochloro or dichloro derivative. — T. F. B. 

StUphonaphthylated nrmnatic p-diamines ; Process for 

preparing . Farbwerke vonn. Meister, Lucius, 

und Briining. Ger. Pat. 271,821, March 14, 1911. , 

An aromatic p-diamine is condensed with an amino- 
naphthalenesul phonic acid, with or without addition of a 
solvent or suspending agent. The products appear to 
consist mainly r»f the monosubstituted compounds of 
the type, NHj.R.NH.CioH,.ISO,H, which are valuable 
azo dyestuff components ; the disulphonaphthyl derivatives 
arc only produced in small quantity. — T. F. B. 


being deduced against the 
is an anthraquinonc derivj 
anthraquinonecarboxvlio ac 
acid in water is without p 
anthraquinones, except as 
There u no parallel in the , 

peculiar behaviour of carminic acid in yielding water 
when heated above 145° C. with formation of a water- 
insoluble dyestuff, which cannot bo reconverted into 
carminic acid. The yield of anthracene hydrocarbons 
obtained by the distillation with zinc dust is veiy small. 
A new derivative of carminic acid, the anhyt^de, 
has been obtained by the action of thionyl 
chloride. It is a red powder, insoluble in water and 
alcohol, and it can be reconverted into carminic acid by 
the action of alkali, differing in this from anhydrooarminic 
acid. — J. B. 

Osage Orange; The value of as a dyestuff. F. W. 

Krossmann. Textile Colorist, 1914, 97 — 98. 

Tub dyestuff of the wood of the Osage Orange tree appears 
to be composed of morin and maclurin, as in the case of 
fustic. The extractive matter is almost identical with 
that of fustic in quality and quantity, and the 26,000 
tons of mill waste produced annually in the United 
States might under certain conditions comjicte with 
fustic. — J. B. 

Isocurrumin ; Synthesis of an . G. Heller. Ber., 

1914, 47, 887-890. 

Vanillin was condensed with acetylacctonc in presence 
of alcoholic hydrogen chloride, yielding a mixture of 
substances frrun which a product isomeric with curcumin 
was isolated. This so-called isocurcumin appears to 
consist of a mixture of stereoisomerides. — »T. R. 


conclusion that oarmimo acid 
itive, namely methylhydroxy- 
id. The solubility of carminic 
►arallel amongst the hydroiy- 
glucosides or sulphonio acids, 
anthraouinone series for the 


1V.-~00L0URING MATTERS AND DYES. 

Sulphur; Action of on amines. Part II. Aniline. 

H. H. Hodgson and A. G. Dix. Chem. Soc. Trans., 
1914, 106, 952—960. 

The resinous moss which is the chief product of the action 
of sulphur (25 grins.) on aniline (.'50 grms.) and aniline 
hydrochloride (26 grms.) at 185° — 190“ C. for 3 to 4 hours, 
consists largely of trithioaniline S,(0„H4.NH,),. This 
was isolated as its sulphate by extraction of the mass 
with hydrochloric ooid, addition of sulphuric acid, and 
precipitation by gradual addition of aqueous caustic 
soda solution (yield 71 grms.). On diazotisation and 
combining with the usual components it yielded dyestuffs 
possessing good fastness. The hydrochloride and a 
crystalline oxalate and benzoyl derivative are described. 

— G. H. F. 

l.2.*i.4t.~Tetrachloroquinizarin. H. Hovormann. Ber., 
1914, 47, 1210—1213. 

Contrary to the statement in Ger. Pat. 172,105, tetra- 
chlorophthalio acid can be condensed with quinol under 
suitable conditions. When the constituents are heated to 
196“ — 230“ C. with boric acid, dihydroxybenzoyltotra- 
chlorophthalic acid is first formed, and this is converted 
into 1.2.3.4.-tetraohloroquinizarin by heating the boric 
acid melt with concentrate sulphuric acid to — 165“ C. 
The product dissolves in alkalis with a cornflower- blue 
colour and does not dye on the ordinary mordants. 
Heating to 250“ C. with lime water and copper powder 
converts it into diohlorotetrahydroxyanthraquinone, in 
which the newly introduced hydroxyl groups probably 
occupy a-positions. This product dyes on mordants 
in shMes similar to those of Brazil wood. Tetraohloro- 
qoinizarin reacts with ^-toluidine to give 2.3.4-triofaloro-l> 
l>-toluidinoquinizarin, which is soluble in alkalis with a 
dark blue-violet colour. — J. B. 

Carminic acid. C. and H. Liebermanu. Ber. 1014, 47, 
1213—1219. 

A osmoiSM of the recent work of Bimroth anil his 
oollaboraton (Annalen, 1913, 399 , 1, 43, 62), azgoments 


Patents. 

Colouring matters of the anthracene seiies ; Manufacture 

of , J. Y. .lohnson, London. From Badische 

Anilin u. Soda Fabrik, Ludwigshafon-on-Rhine, Ger- 
many. Eng. Pat 10,291, May J, 1913. 

The products obtained by treating acetylamino-anthra- 
quinonefl with acid chlorides (stn^ Eng. Pats. 29,750 of 
1906 and 9667 of 1907; this J., 1907, 1136; 1908, 666) 
are converted into deep red-brown to yellow-brown vat 
dyestuffs by treatment with dehydrating agents, for 
example sulphuric acid. The reaction may also be 
brought about by more energetic tK^atment with acid 
chlorides themselves, in which case it is possible to start 
directly from the acetylamino-anthraquinonc or even 
from the aminoanthraquinone, the acetylation and the 
two stops of the reaction being performed in one operation. 
The reaction is complete when no further change takes 
place on heating the product with 97 per cent, sulphuric 
acid at 1 60“ C. for tw o hours. — J. B. 

Colouring matters of the anthraquinone 8erie.s ; Manufacture 

of compounds and . J. Y. Johnson, London. 

From Badische Anilin u. Soda Fabrik, Ludwigshafon- 
on-Rhine, Germany. Eng. Pat. 21,027, Sept. 17, 1913. 
Vat dyestuffs dyeing generally lemon-yellow shades and 
having the probable constitution 



where A represents an anthraquinone residue, are produced 
by treating an o-halogen-aoetylaminoanthraquinone with 
sulphur or a substance capable of yielding sulphur, or 
alternatively by treating an o-amin<Mnthraquinone- 
mercaptan with a compound oamble of introduoipg the 
oxalic acid residue, e.g., oxalyl chloride. — J. B. 

Aeridones and thiofanthones of the anthragmnone aeries ; 

Process for preparing . Badische Anilin und Soda 

Fabrik. Oer. Pat. Feb. 7, 1913. 

oo'-DtHALOOiNANTHBAQuiNONYLABYi:. ketoaes are' treated 
with sulphamides, sulphides, or sulphydrates, or analogoui 
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Compounds, preferably in presence of a diluent, a catalyst, 
and a substance which will combine with acid.— T. F. B. 

Azo dyestuffs ; Production of new . P. A. Newton. 

From Farbenfabriken vorm. F. Bayer und Co., Elbor- 
feld, Germany. Eng. Pat. 10,380, May 2, 1913. 

Disazo dyestuffs dyeing cotton red to brown shades which 
become fast to washing and light by after-treatment with 
formaldehyde are formed by combining tetrasotised 
diaminodiphenylureas with one mol. of resorcinol and 
one mol. of an aminonaphtholsulphonic acid or a deriTative 
thereof, e.g., 2.8.6-, 2.5.7-, or 1.8.4-ami nonaphthol- 
sulphonic acids or their acetyl, benzoyl, or imidazole 
derivatives. — J. B. 


Purpurincarboxylic acid ; Process for preparing . 

Farbonfabr. vorm. F. Bayer und Co. (ler. Pat. 272,301, 
March 11, 1913. Addition to Ger. Pat. 260,765. 

1.4-Dihydhoxyanthraquinonk-3-caruoxylic acid is used 
tn place of 1.2-dihydroxyanthraquinono-3-carboxylic acid 
in the process described in the principal patent (set^ Eng. 
Pat. 29,506 of 1912 ; this .1., 1913, 593). The first product 
of the oxidation appears to be 2-hydroxyanthradiquinone- 
3-carboxylic acid ; by prolonging the fusion, or by adding 
a reducing agent, or by pouring the melt into aqueous 
bisulphite solution, it is converted into the known 1.2.4- 
trihydroxyanthraquinonc-3-carboxylic acid. — T. F. B. 

Disazo dyestuffs ; Process for preparing mordant . 

Anilinfarben- und Extract- Fabr. vorm. J. R, Geigy. 
Ger. Pat. 271,445, Jan. 19, 1913. 

Tre disulphonio acids of thioaniline or of p-diami nophenyl 
other are diazotised and combined with salicylic acid or 
o- or m-cresotinic acid. The products give yellow dyeings 
on wool, which are fast to potting and milling after chrom- 
ing. They may klso be used for printing cotton goods 
on account of tneir solubility and case of fixation and the 
fastness of their chrome lakes. — T. F. B. 


Anthraquinonc derivatives containing sulphur ; Process for 

jjreparing . Chom. Fabr, Gricsheim-Eloktron. Ger. 

Pat. 271,947, June 5, 1913. 

AxthraquinonE'IMINes which do not contain substituents 
in the o-positions to the imino-group necessary for the 
formation of p-thiazines, arc treated with sulphur chloride 
or solutions of sulphur in sulphur chloride. The products 
are p-thiazines of the anthraquinone series ; some of them 
are vat dyestuffs whilst others are easily converted into 
vat dyestuffs. — T. F. B. 

Triphenylmethane dyes ; Process for the production of . 

Farbenfabr. vorm. F. Bayer und Co., Elberfeld, Ger- 
many. Eng. Fat. 19,488, Aug. 28, 1913. Under Int. 
Conv., Aug. 30, 1912. 

«KE Fr. Pat. 461,810 of 1913 ; this J., 1914, 195.— T. F. B, 

Sulphur [sulphide] dye; Green . J. Flachslaonder 

and K. P, Gralert, Elberfeld, and M. Buff, Vohwinkel, 
Assignors to Farbonfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. U.S. Pat. 1,093,259, April 14, 1914, 
See Ger. Pat. 254,304 of 1911 ; this J., 1913, 189.— T. F. B. 

Azo dyestuffs and their production, H. Levinstein and J. 
Bad^ley, Assignors to Levinstein, Ltd., Blackley. 
U.S. Pat. 1,092,842, April 14, 1914. 

See ^g. Pat. 12,281 of 1911 ; this J., 1912, 634.— T. F. B. 

Anthraguinone dyes and process of tnahing them. M. H. 
Iiler and 0. ]^y, Mannheim, Assizors to Badisohe 
Anilin und Soda Fabrik, Ludwigshafen-on-Rhine, 
Gennany. U.S. Pat. 1,098,427, AprifU, 1914. 

See Oer. Pat. 259,370 of 1912 ; this J., 1918, 893.— T. F. B. 


Nitrobenzene-diazonium derivatives; Stable . 0, N. 

Witt, Westend, Assignor to Aot.-Ge8. f. Anilinfabr., 
Berlin. U.8. Pat. 1,093,567, April 14. 1914. 

See Eng. Pat. 11,290 of 1913 ; this J.. 1913. 821.— T. F. B, 


V.-FIBRBS; TEXTILES; CELLULOSE; 
PAPEfi. 

Pyrites ; Seleniferoua and its use in the mantffacture 

of sulphite pulp. J. C. Torgerson and C. Bay. Papier- 
fab., 1914, 12, 483—484. 

Selknium is always present in iron pyrites in proportions, 
relatively to the sulphur, ranging from 1 per 10,000 to 1 
per 100,000. On roasting, the selenium is volatilised as 
selenium dioxide, but is finally found in the acid as 
olomontary selenium. Under certain circumstances much 
harm may Ik% done. Experiments in practice with two 
varieties of pyrites, both containing the kame quantity 
of selenium, nut one a dusty sort and the other free from 
dust, proved that it is not directly the presence of selenium 
which causes trouble but the simultaneous presence of 
dust. With very dusty sorts of pyrites it is impossible to 
eliminate all the flue dust by moans of sonibbers, and this 
dust, consisting of iron oxide, may act as an energetic 
contact Bubstonoe promoting the catalytic destruction of 
the sulphurous acid or calcium bisulphite by the selenium. 
This action is recognised by a sudden fall in the sulphurous 
acid and lime-contents of the digester liquor after the 
digestion has proceeded for some time. The sulphuric 
acid thus forroinl attacks the cellulose. Since the ill 
effects of the selenium are promoted both by a high 
temperature and long duration of digestion, the above 
defects are most noticeable in the manufacture of “ high- 
boiled” bleaching pulp. — J. F. B. 

Papers ; Durability of high-grade , W. Herzberg. 

Papiorfab., 1914, 12, 478-479. 

Hjelmsateb (Papierfab., 1912, 10, 686, 1459) exposed 
a number of jiapors, both animal-sized and rosin-six^, to 
full sunlight from June to Au^st, and then tested the 
deterioration produced. In all the papers, including 
even the tub-sized hand-made papers, the exposure to 
light and air produced a profoundi deterioration in the 
resistance to folding ; in many cases this had fallen to 5 per 
cent, of the original value. The sizing-resistance to ink 
hod disappeared in all coses. The papers belonging to 
Normal class 1, both the animal-sized papers and tnoao 
doubly sized {both animal and rosin sizes) showed only a 
slight’ darkening in colour ; the rosin-sized samples were 
much discoloured. It was concluded that the deterioration 
in resistance to folding produced by exposure was in some 
way connected with the destruction or decomposition of 
the sizing. From tests in which papers were steeped in 
solutions of aluminium sulphate, potassium sulphate and 
aluminium acetate and then exposed to light, the author 
concluded that the deterioration was brought about by 
the presence of aluminium sulphate; aluminium acetate 
had no ill effect. Herzberg points out that in the ^ts 
recorded, those papers containing only vciy small quantities 
of aluminium salts proved no more resistant than those 
samples containing comparatively large proportions, so 
that a directly injurious influence of iduminium sulphate 
cannot be inferred. The fact that the introduction of a 
large excess of this salt into the paper was found to be 
injurious does not prove that papers containing normal 
quantities are similarly affected.— J. F. B. 

Papers produced from different kinds of deciduous and 
coniferous woods by the soda and sulMe processes i 

Comparison of . C. Beadle and n. P, Stevens. 

Paper-Maker, 1914, 47 , 397—403. 

CoMPAEATivE tests Were made with papers manufactured 
from bleached and unbleached pulps prepared from seven 
deciduous woods by the soda prooeM and from fiftMn 
coniferous woods by both the soda and the sulphite 
processes. The average resuHs for the papers from the 
Sfferent classes of pulp are shown in the following table 
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Pulps. 

Length <>( 
ttbie In 
mm. 

Thlekncaa 
c)f i)aper 
in nun. 

Substance 
in ftrmH. 
per Bq. m. 

Jlrcakini; 
strain in 
lb. per inch 
width. 

Breaking 
lcn({th 
in metres. 

Total 
cInriKation 
at break. 

Permanent 
elongation 
at break. 

Bunting strain, 
corrected to 
unit'urm substance 
of 100 grnw. per 
sq. m., in Ih. per 
»q. in. 

Dread-leaf, Koda : 

Unbleached 

1-27 

0 17 

102 

i 

1 4*.'i 

I 

1 727 

i 

0.5 1 

1-0 

0-6 

Bleached 

1 17 

0 14 

H7 

1 6-tt 

1178 

2 b 

2-0 

1 2-8 

CoiilfcreiiB, Boda ; 





2785 

2-4 1 

2-1 

32-2 

Ijnbloached 

2 72 

0 i:< 

70 

! 12-5 

Bleaelied 

; 2:}7 

i 012 , 

78,. 

1 12 2 

2020 

25 i 

1-7 

27-4 

OoniferouK, siilphlto ; 


1 ^ . 1 



1028 

2 0 

1-0 i 

22-9 

Unbleached 


! 0 12 ! 

82 

8-2 

Bleai'hed 

1 2 44 

; (.12 ; 

85 

lOK 

1 

2284 

2 0 

1-8 

23’0 


(Hoe also this J., 1913, 1103.) — A. S. 

Patents. 

Silk ; Treatment of waste or othr fibres to increase. 

their coefficient of friction on each other. W E. Muntz, 
London. Eng. Pat. 8278, April 8, 1913. 

Waste silk or other fibres which cannot bo spun owing to 
lack of cohesion and shortness of staple, are treated with 
a solution capable on evaiH)ration of leaving a deposit 
which will increase the coeffici<‘nt of friction of the fibres 
on each other. A solution of rubber in pure carbon 
bisulphide may bo used for this purpose, the material being 
treated in bulk before spinning, or the yarn itself trcatc^d 
after first spinning loosely.— -J. H. 

[Drying] Textile materials with clastic fluids; ApjtaratMs 

for treating . Pulsometer Engineering Co., Ltd., 

Iteading, and T. G. Marlow, Londtm. Eng. Pal. 8794, 
April 14, 1913. 

An apparatus for drying rags or the like consisting of a 
revolving cvliiider flitted inside with lifting plates which 
overlap and arc of a yiidding or springy niiture. The 
cylinder is iiioun»i^d on a set of supporting rollers near tin* 
centre and is capable of cxjiausion in opjiosite din'ctions. 


Fvr ; Vrepariwj for felting. E. Tweedy, Assignor to 

E. 11. Tweedy and Matteawan Manufiwduring (d.. New 
York. U.H. Pat. 1 ,085,391 , Jan. 27, 1 914. 

Fitr, either on the skin or out, is treated, preferably in a 
closed chamber, with ozone in onler to reiulor it capable 
of felting, this process replacing the usual “ carrotiiig ” 
with mercury nitrate solution. — .1. B. 

Grease [from textiles] ; Process ami apparatus for the con- 
tinuous extraction of . H. Gohy. Fr. Pat. 465,097, 

Aug. 30, 1913. Under Iiit. Conv., Aug. 31, 1912. 
The material (particularly textile fabric) is made to pass 
continuously through an apparatus with two communicat- 
ing compartments. In the first the fat is extracted by 
a ourrent of hot solvent circulating i n the opposite direction, 
whilst in the, second the material, after passing between 
rollers, is freed from solvent by a current of hot air or 
gas, the expelled solvent being led to a condenser. 

® ~C.A.M. 

Paper ; A process for drying . E. P, Butts, Spring- 

field, Mass. U.8. Pat. 1,094,195, April 21, 1914. 

The air used in drying paper is first saturated with water 
at a definite temperature and then heated to a definite 
higher temperature after which it is brought into contact 
with the paper.— J. B. 

OtUttiose formates wnd process of making same. O. Bon- 
Elberfeld, and H. Grntrum, Vohwinkel, 
Alhitnora to Fairbenfabr. vorm. F. Bayer und Co., 
Germany. U.S. Pat. 1,098,247, April 14, 

im 

Sll fr. Pat. 422,642 of 1910 ; this J., 1011, 532.— T. F. B- 


Artificial horsehair ; Process of manufacturing . C. M. 

Sanlaville, 1 a) CoUiaii, France. U.S. Pat. 1,093,295, 
April 34, 1914. 

See Fr. Pat. 435,989 of 1911 ; this J., 1912, 381.— T. F. B. 

Producing fermentable sugars [from sawdust]. Eng. Pat* 
14,938, See XVII. 


VI.-BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Aniline Black; Thermal relationships in the formation 

of on the iibre. F. Erban. Oesterr. (Jhem.-Zoit., 

1914, 17, 83—87. 

A T>ES(Uiii'TTON of soiuo experiments on the dyeing of 
! Aniline Black on tightly j)ackcd material (coy>« and stock- 
ings). Th(i material was padded with a cliloratc-vanadium 
black liipior and placed in a closed vi'sbcI in a room the 
temperature of wdiich can lie regulated. Observation 
of the temj)eraturi‘ inside th<‘ material show^Hl first u 
gradual and tlien a ra])id risi* until a maximum was 
reached, followi'd by a gradual falling off during some 
days. This spontam'ouR oxidation was di^pendcnt on the 
amount of vanadium yiresont an<l was also infliicneed by 
the degree of damjmesB and the compression of the 
material. The rise in tem]>eraturo was not harmful but on 
the contrary was necessary for the formation of a useful 
black. The conditions to be observed wore a gradual 
1 approach to the critical temperature at which reaction 
I sets in, by careful regulation of the heating of the oxida- 
I lion chamber, and tlum, when spontaneous oxidation 
! set in, an avoidance of drying by evaporation of 
j the outer portions of the mass, whereby uneven- 
[ ness and tendering would be caused, also streakiness 
[ on the edges owing to moisture condensing on the walls 
of the vessel, causing local washing out of the baAe. 
When the maUinal w'as loosely pack^ the temperature 
rose more quickly and the reaction was aceeleratod, but, 
owing to more rapid cooling, a lower maximum temperature 
was reached. — J. B. 

I Para-diamines; The affinity of for fibres. I, Franck. 

Rev. G6n. Mat. CoL, 1914, 18, 129—133. 

When wool, oiled cotton or cotton mordanted with 
, antimony tannate is treated with a boiling sedation of 
I benzidine hydrochloride, the diamine is fixed oil the 
fibre but unmordanted cotton and cotton mordanted 
with aluminium oleate remain unaffected. The base 
thus fixed, on diazotising and developing with jS-nap Jitliol,. 
gives a strong colouration, red-brown on the mOrdlmted 
cotton and red on the wool. The colour is quite different 
from that obtained by combining tetrazotised benzidine 
with 2 mots, of jS-naphthol, which is a deep brown. 
It is concluded that one amino group only o! tiie 
benzidine is diazotised and a mono-azo dyestuff 
produced, the other amino group being attached, 
to the fitoe or to the mordMut. Other shades can be» 



T«l. ZXXIII., »0. 10.1 Cl. VU.— ACIDS; iLKA'UB; SALtSs NON-HEXAIiUC ELEMENTS. MT 


produced on wool by the ubo of variouB developers, 
2-ainino-8-naphthol*7-Bulphonio acid gives a brownish 
yellow shade of red, aminonaphthol other a blue, m- 
toluylonediamino a fine rod brown and aminodiphenyl- 
amino an olive. Mono-aminos (e.gf., aniline, amino- 
aoetanilidc) can be fixed on wool but cannot be diazotiseti 
on the fibre ; w- and p-diaminos behave similarly to 
benzidine on wool. An aminoazo compound (e.g., Aniliro 
Yellow) behaves liko a simple mono-amine and cannot be 
diazotised on wool, while diamino-dibenzeneazodiphenyl 
develops liko other diamines. In the author's opinion a 
diamine is fixeil on wool in a manner analogous to the 
dyeing of basic dyestuffs, i.r., viewing wool as an amino 
acid, the acid part of the radical combines with one of the 
amino groups of the diamino. This explains why one 
amino group only of the diamine is diazotisable. — T. B. 1 

Patents. 

Dyeing and drying hxh> 1, hair, rags, eotUm and other fibres ; 
Apparatus for umhing, sterilising, and drying uml, hair, 

or rags, or for . W. Crowther, Bradford. Kng. 

Pat. 7«48, April 1, 1913. 

Agitation of the material is caused by means of com- 
pressed air, forced in below the perforated false bott^im 
of an ordinary <lye-tab. An upright pipe reaching below 
the false bottom and delivering above the surface of the 
material causes an additional circulation of the liquor. 
Hot or cold ail' is usi'd os required. Aft<‘r running off j 
the liquor the material is dried and sterilised by compressed 
air at 230" F. (110'' C.). -d. B. 

Dye-vats; Method of supplying dye-rotn pounds to . 

T. Southwell, Halifax. Phig. Pat.' 7711, April 2, 1913. 

The colour, etis., is admitted to the steam pipe from 
which it IS eject (‘d by the. sU-am into the dye-vat in a 
uniform manner. (Keicrenco is directed to Kng. Pat. 
11,402 of 1899 ; this d., 1899, 913.)- J. B. 

Dyeing machine. W. J. Alellersh-Jaekson, London. 
'pYom P\ d. Muir, Wineh(‘ster, Mass., T.S.A. Eng. I 
Pat. 8971, April it), 1913. 

A TRESHOHE (lycmg apjiaratiis in which a basket having 
perforated bottom, periphery and central pipe rests 
on the conical bottom of the closed outer casing in such a 
way as to leave separate B]mees between the bottom 
and jieriphery respt'tetivoly of the basket and the outer 
casing. The circulating pump is e(>nncet.<’d indep«‘ndcntly 
with the- bottom chamber, the peri^iheral chamber and the 
ocmtral pipe so that the circulation can be direct-<*d at will 
into that part of the basket where it. is most required. 
The perforations are of gradually dt'creasing size towards the 
top of the apparatus, the central and peripheral jiortioiis 
of the cover of the basket arc non-perforated and detach- 
able perforated horizontal pipes are fitted between the 
central pipe and the peripheral wall of the basket, in order 
to promote uniform dyeing. — J. B. 


Dyeing and otherwise treating iextik^ ; Rotary apparatus 

'for . R. P. iSmith and G. K. Brum, Philadelphia, 

Pa., U.8.A. Eng. Pat. 9576, April 23, 1913. 

The material w carried in a rotary drum having non- 
perforated ends and radial partitions and perforated 
inner and outer walls. The drum is mounted to revolve 
within the dye vat, and the dye-liquor is circulated through 
the material in each radial compartment first in one 
d\re^0th and then in the reverse direction during a single 
rotttion of the drum, the circulation being effected by 
bl^ mounted radially on an axle which revolves inside 
thdjSnner wall of the drum and in a direction opposite to 
th» of the drum.— J. B. 


Aniline Black; Process and. apparatus for continuous 

chroming in. dyeing . J. P- 

Barmen-RitterhauBon, Germany. Eng. Pat. 21,930, 
Sept. 29, 1913. Under Int. Conv., Oct. 30, 1912. 

1V8TBAD of the usual chroming on the jigger, the cloth, 
•to pftd d » ng and oxidation, is successively saturated 


with a chroming liquor, squeezed, and pasBod through 
an air way, this sequence of operations being repeated as 
often 08 is nooossary. The apparatus consists of a succession 
of chroming troughs arranged in steps, fresh liquor being 
supplied to the first trough according to the rate at whicn 
it is removed from the last one. After the material has- 
passed through the first trough, it is iwiueezod, passed 
through the ager, and then into the second trough, and 
so on. — J. B. 

Pictmc'* ; Process of transfer rir^ to bases of linen, 

ursxl, and the like. A. Christiansen, Lilbook, Germany. 
Eng. Pat. 29,026, Dee. 16, 1913. 

Pictures are transferred tAi a new base by first applying 
a mixture of collodion (47), celluloid varnish (47) and oil 
of juniper (6 pcir cent.), which stiffens the film of colouring 
matU^r, then immersing in a solution (r.gi. soda) which 
softens its existing base, transferring the colour film to 
a temporary carrier, removing the original backing and 
finally securing the iiieture to the new base by an adhesive. 

— J. B. 

Printing on fabrics ; Process for . K. Gross. Gor. 

Pals. 272,526 and 272,527, Feb. 28 and Sept. 3, 1913. 

(1) The goods are treated with an alkali and a reducing 
agent and then printed with a “ reduction dyestuff ” in 
the form of a lithographic ink or printing ink, or they are 
first ])rinbHl and then treated with an alkali and a reducing 
agent; in either case the colour is fixed by steaming. 
The ri'sulting prints are fust to washing and rubbing. 

(2) The goods are treatwl with alkali and then printed 
with a lithographic or })rinting ink containing the dyestuff 
or its leiico-com])o\ind and a reducing agent, and finally 
stoamiHl. Tlie s]mrmgly soluble, stable hydrosnlphitc 
com pounds may bo used as the reducing agent. — T. F. B. 

Coloured reserve -effects undt r ml dyestuffs ; Process for 

producing . BailiHchc Anilin und Soda Fabrik. 

Ger. Pat. 272,685, May 8, 1913. 

Vat dycHfuffs can bo divided into two groujis according 
to their beliavioiir in presence of a mixture of dextwso 
and an easily ri'diicible organic substance (nitro 
eoinpoiinds or anthraquinono derivatives) ; one group is 
fixed on t he fibre under these conditions w hilst the other 
group is reserved. This process for producing coloured 
reserve effects consists in applying to the fi bre one dyestuff 
from each of the above groups in ]U'osence of a^ mixture 
of dextrose and a reducible organic compound.— T. F. B. 


VII.-ACIDS ; ALKALIS ; SALTS ; NOM- 
METALLIC ELEMENTS. 

Iodides; Direct iodometric determination of soluble . 

W. Stiiwc. A])oth.-Zeit., 1914, 29, 382. 

The iixlido is decomposcKl by adding an excess of potassium 
iodato and acidifying witK dilute nitric acid. The free 
ockl is then neutralised by barium carbonate, the previous , 
addition of a small quantity of alcohol being recommended 
to prevent foaming and consequent loss of iodine. 
the neutral solution imtassium iodide is added to brin^ 
the precipitated iodine into solution, the excess of barium 
carbonate is allowed to settle, and the iodine determifi^ 
by titration of an aliquot portion of the clear solutkft 
with standard thiosulphate. Five-sixths of the Kx^e 
indicated represents that present originally as iodide. 
The method is applicable in the presence of chlorides, but 
not of bromides.— G. F, M 


Pyrites and sulphuric acid in the United States j Production 
'of in 1913. W. C. l*halen. Oil, Paint, and Drug 


Rep., AprU 27, 1914. [T.R.] 
fH! production of pyrites in the United States in 1913 
was 341,338 long tons, valued at $1,286,084. I® 
bb** output amounted to 350,928 tons, valued at |l,334,2W* 
rhe output of by-product pyrites, obtained in oonnectiois 
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with coal raining* fell of! raatorially. The importt of 
pyrites during 1013 were 850*592 tons* and in 1912 
970,785 tons. 

According to retunis for the year 1913 the production 
of sulphuric acid in the United iStates was 3**538,980 
short tons of 60*^ acid, valued at $22,366,482. This does 
not include a small amount of fuming acid but includes 
by-product acid obtained in the smelter industry. The 
acid produced at cop()er and zinc smelters in 1913 amounted 
to 790,296 short tons of 60° acid, valued at $4,346,272. 
The production of acid by grades is tabulated in detail 
below : — 



Quantity. 


Grade. 

tons. 

Value. 

60" B 

1,013.318 

19,212,017 

fiO" B 

.600,020 

3.202.528 

OS" B 

707,104 

0,282,422 

Other grades 

03.158 

980,050 

Total 

i 

3,01 3,509 

j S22,fl84..620 

Total reduced to 50° B. acid . • 

3,538,080 

$22,360,482 


•ExduHlve of a small amount (»f fumlnit add. 


Bare earths; Some errors in the determination of the 

as hydroxides. T. 0. Smith and C. James. Chem. 
Nows, 1914, 109, 219—220. 

The determination of the rare earths liy precioitation 
with ammonia or sodium hydroxide, and weighing as 
oxide, gave higher results than those obtained by ]»re- 
cipitating as oxalate. The amount of hydroxide added 
in excess also influenced the result, and the higher values 
given by this method are aacribe<l to the carrying down 
of ^ium by the precipitate and to the formation of 
basic salts. By the oxalate method i>orfectly concordant 
results were obtained. — tl. F. M. 

Svlphur in spe.nt oxide; Determination of by com- 

Imation. C. W. Somerville. J. Oas Lighting, 1914, 
128,241-242. 

The sidphur is burnt in a stream of oxygen, the sulphur 
dioxide absorbed in alkali, and the alkaline sulphih' solution 
oxidised with hydrogen peroxide, the std)>hate being then 
determined either by titrating the excess of alkali with 
acid, or as barium sulphate. A simple apparatus is 
described. The combustion vessel is a vertical glass 
cylinder, in which is placed a crucible containing the spent 
oxide. The oxygen is led through a vertical tube to the 
interior of the crucible, in which the oxide is ignited. The 
determination can be completed in 20 to 25 minutes, the 
results agree within 0*5 |mr cent, and show a yield of 
sulphur 0’3 to 1 per cent, higher than by extraction with 
carbon bisulphide. — A. T. L. 

China clay; Adsorjplive powf>r of . P. Rohland. 

Kolloid.2eito., 1914, 14, 193—195. 

AoroRDTNO to Carli (Z. physik. Chem., 1913, 85, 2), 
colloidal ferric hvdroxide is not appreciably adsorbed by 
kaolin. The author points out that some kaolins become 
plastic and acquire adsorptive power only after prolonged 
contact with water, whereby colloids, principally hydr- 
^ides of aluminium and sificon, are formed. A kaolin 
from Hohburg, Saxony, adsorbed colloidal ferric hydroxide 
almost completely. This kaolin consisted of ; clay sub- 
stance 96, felspar 1, and quartz 3 per cent., and yielded 
the following results on analysis : loss on ignition,*! 2*67 ; 
SiOj, 49-96 ; A1,0„ 36-33 ;* Fe.O,, 0-72 ; CaO, traces ; 
KjO, Na, 0 , 0-34 per cent. — ^A. S. 

BaaetioM in reversed flames. II. Reduction of liqu^ 
anhydrous chlorides of groups 3 — 5 of lAc periodio system 
in ^ reversed chlorine-h^rogon flame. F. Meyer and 
H. Kentein. Ber.* 1914* 47, 10$6--1049. 

Expibimskts of a similar oharaotor to those described 
previously (this J.* 1912* 1080) with an improved apparatus 


have been made. The previous results were confirmed 
and the yield of titanium trichloride from the tetrachloride 
was increased to 70 per cent, by using a very rapid current 
of hydrogen. Boron chloride and silioon tetrachloride 
wore not reduced. Carbon tetrachloride gave a deposit 
of finely divided, very voluminous carbon (C 94-6 per 
cent.) containing small proportions of chlorine and hydrogen 
which could not be removed by heating in a vacuum at 
600° C. ; the carbon readily yielded mellitic acid when 
oxidised with fuming nitric acid. Phosphorus penta- 
chlorido gave a rod product (P 92 — 94 per cent.) very 
similar to 8 chenck*s scarlet phosphorus. Antimony penta- 
ohloride gave a greyish blaclc })owder consisting of about 93 
pr cent, of black antimony and 7 per cent, of the triohloride. 
Vanadium tetrachloride gave a very voluminous violet 
powder consisting of VCl, about 80 and VCI 3 20 per 
cent. — A. S. 

Carbides of uranium and thorium ; Composition of the 

gaseous mixtures prodared by the. action of water on . 

P. Lebeaii and A. Damiens. Bull. Soc. Chim., 1914, 15, 
367—370. 


The experimental results are shown in the following 
table : — 



Uranium carbide. 

Thorium 


(1) 

(1) 

(2) 

carbide. 

Duration of reaction, 
days 

61 

15 

23 

3 

3i 

Volum - of gas per grm 
of carbide, c.c. , . 

3505 

34-07 

32-00 

55 30 

56 20 

Composition of gas, jK^r 
cent : 

Hydrogen 

40-7U 

4053 

28-01 

50-77 

50 40 

Metiiane 

14-15 

23-43 

11-81 

10-70 

.3-00 

.3-10 

Ethane 

24-80 

22-68 

10-60 

10 72 

l*ropane 

2-07 

2 51 

5 55 

1-66 

1-30 

Butane 

O OO , 

002 

4-73 

0-83 

0-80 

Kthylene 

Propylene and h<tmo- 
loguos 

2-18 . 

2-34 

! 1-36 

2 71 

2-85 

5-31 

5-70 

14-43 

6-72 

6-37 

Acetylene hydrooar- 
bons 

1 .33 

2-51 

2 55 

15 10 

15-22 
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Sample (1) of uranium carbide contained 1-47 per 
cent, of graphite ; sample (2) contained U 91-6 per cent, 
and was free from graphite. The thorium carbide con- 
tained Th 88-11 per cent., combined carbon 9*21, and 
graphite 3-09 per cent. — A. S. 

Nitrogen ; The “ active ” modification of . H. B. 

Baker and R. J. Strutt. Bor.* 1914, 47, 801 — 804. 
(See also this J., 1914, 311.) 

A REPLY to Tiotle and Domcke’s assertion (this J., 1914, 
76) that the after-glow characteristic of “ active ” nitropn 
dopnds upon the presence of traces of oxygen and that 
it is not given by nitrogen prepared from potassium 
azide. Exjieriments are described showing that nitrogen 
which had been stringently purified from oxygen still 
exhibited the phenomenon, as did also nitrogen prepared 
from potassium azide. — J. R. 

Nitrogen ; The active modification of . II. H. B. 

BaW and R. il. Strutt. Ber., 1914, 47, 1049^1056. 
(See also preceding abstract.) 

Contrary to the statement of Tiede and Domoke (this J., 
1914, 2r4), commercial nitrogen from a cylinder still 
gives the after-glow charaotoristic of active nitrogen even 
after it has been purified by copper heated to 400° C. The 
existence of active nitrogen has been proved conclusively 
by its action on various metals with formation of niti^des 
and on orranic compounds with formation of hyilrQleQ 
cyanide. — A. S. 

Tellurium and selenium ; Action^ sodium hydrosulphite 

upon . L. Tsohugaeff and W. Chlopin. Ber., 1914, 

47, 1269—1275. 

SoDiHH telluride is conveniently obtained by heating at 
70° — 80° C., sodium hydrosul^Miite (or better, because 
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more stable, rongalite, a double compound of formaldehyde 
and sodium sulphoxylate, CH,(OH),OSONa with finely 
divided tellurium in alkaline solution, either in closed 
tubes or in an atmosphere of hydrogen, until the violet 
colour first formed has disappeared. On cooling sodium 
telluride crystallises out. The mechanism of the reaction 
is probably as follows : — 

T« 2 Na()H 

0;S(0Na)Na ► OS(ONa)Te?fa »- NacTft+NajSO.+ HjO. 

The NSjjTe then dissolves tellurium to form violet poly- 
tellurides, which are again reduced by the hydrosulphite ; 
Na,Te,-f Na,Sa 04 + 4 Na 0 H = 2 Na,S 03 + 2 Na,Te+ 2 H, 0 . 
From sodium ^llurido benzyl telluride was prepared, and 
the above reactions were extended with similar results to 
selenium.—O. F. M. 


Boron ; Iltfdt ides of . 7 V. Hypohorales resulting 

from the interaction of gaseous hydrides of boron and 
bases. A. Stock and E. Kuss. Ber., 1914, 47, 810 — 82fi. 

The hydrides, B4H10 and BjHg, are absorbed by very con- 
centrated aqueous potassium hydroxide, and crystalline 
potassium hypoborato separates from the we\l-cooled 
solutions : 


B4Hi„+4KOH=4KOBH3-fH2. 

B.iH,-f2KOH=2KOBH3+Hj. 


In dilute alkaline solution the hypoborate changes gradually 
into metaborato and hydrogen is evolved. A similar change 
occurs immediately upon acidifying : 


K 0 BH 3 -fHj 0 =KB 03 -}-r)H. 

K 0 BH 3 -fHCl+ 2 H 30 =HaB 03 -i-Ka-|-r)H. 


Potassium hypoborate is stable in dry air. The freshly- 
prepared arjucous solution, which is alkaline in reaction, 
possesses very marked reducing projKirtics. Solutions of 
the salts of barium, magnesium, zinc, i^tc. yield precipitates 
of a mixture of borate and hydroxide, while solutions of 
salts of silver, mercury, arsenic, etc. arc reduccxl to the free 
element. Copper sulphate solution yields a precipitate of 
copper hydride, and solutions of nickel salts give a hi^ly 
characteristic black depout of nickel boride, NisB. The 
structure of the corresponding acid is given as HO.B • H,. 

— il. R. 


Bed phosphorus ; Formation of , by oxidation of phos- 

phorus vapour, V. Kohlschiitter and A. Frumkin. Bcr., 
1914, 47, 1088—1100. {Sec also this J., 1914, 255.) 
When oxygen is brought into contact with phosphorus 
vapour at low pressures a dark-red, homogeneous, trans- 
parent deposit is produced, which readily breaks down 
into rod phosphorus and a compound containing the remain- 
ing phosphorus and all the oxygen present in the original 
dept sit. — J. R. 


Colorimetric method for detecting and determining nitrates 
and nitrites. Letts and Rea. See XXIII. 


Patents. 

Alkali; Electrolytic profl action of using a mercury 

cathode. L. T.‘ S. Madsen. Ger. Pat. 272,476, July 8, 
1913. 

A SOLUTION of salts of several alkali metals is used as 
electrolyte, whereby an amalgam richer in alkali metal 
can be obtained. The process is specially applicable 
to the mixture of potassium and sodium chlorides produced 
at Stassfurt. — A. S. 

Nitrogen; Process for fixing — ~ 6y means of fmo-alu- 
minium. Soc. Gwn^rale dos Nitruros, Paris. Eng. Pat. 
27,030, Nov. 24, 1913. Under Int. Conv„ June 7, 1913. 
FsBBO-AXUMiNitJV, which may contain other elements 
(siUooQ, titanium, etc.), is treated with nitn^n or gases 
containing it at a high temperature. The produot contains 
aluminium nitride, and ammonia or ammemia and alumina 
may be obtained ^m it by known method8,-—F. SoDir. 


Nitride of iron; Manufatdure of and, in gfnerai, of 

metallic ntfndM, especially for use as fertilisers, or as a 
source of produciion of ammonia. J. Margoles, Fr. Pat. 
405,266, Nov. 24, 1913. 

An oxide or other compound of a metal (rapeoially iron) is 
submitted, at a high temperature (600“— 1200® C.), to the 
action of atmospheric nitiwen, in the presence of hydrogen 
(prepared, for example, by electrolysis) or a gaseous mixture 
containing hydrogen. The nitride obtained may be treated 
with steam, to regenerate the metallic oxide and produce 
ammonia. By adding carbon, cyanides, oyanamides, or 
(when using sulphides) thiocyanates can be obtained. 

— F. SODN. 

Nitrogen cotnpounds [from carbides] ; Process and apparatus 

for the preparation of . t'. Krauss, P. Stahelin, and 

Akt.-Goa. fiir Stickstoffdiinger. Fr. Pat. 464,760, 
Nov. 11, 1913. 

Garuidk is transported by mechanical means through a 
horizontal tubular furnace, di vidinl into preheating, heating, 
reaction, and cooling sections, whilst a current of nitrogen 
is passed in the opposite direction. Or, suporposed layers 
of carbide are exposed in a furnace comprising a series of 
intercommunicating chambers, each of which constitutes 
in turn a heating, reaction, and cooling unit, the oirculation 
of gas being so arranged that cold nitrogen can be admitted 
directly into each chamber, and any excess of gas passed 
from one chamber to the next. In both forms of furnace 
the temperature is controlled, partly by external moans 
and partly by the admission of colcl nitrogen. — F. Sodn, 


Oxides of nitrogen ; Production of by oxidation of 

ammonia in jtresence of catalysts. Badische Anilin und 
Soda Fabrik. Fr. Pat. 464,237, Oct. 29, 1913. Under 
Int. Conv., Jan. 30, 1913. 

The reacting gases are filtered or otherwise treated to 
remove suspended particles immediately before entering 
the contact chamber, or, after being rendered free from 
dust, they pass on their way to the catalyst, only through 
apparatus made of nickel or other metal yielding no particles 
to them. — F. Soon. 

Nitrogen and oxygen [by surface combustion] ; Preparation 

of compounds of . C. Krauss and P. Staebolin. 

Fr. Pat. 466,046, Nov. 18, 1913. Under Int. Conv., July 
26, 1913. 

1-jQUiD or gaseous fuel, mixed with nitrogen and oxygon, is 
made to undergo suiface combustion in a chamber filled with 
porous or granular refractory material, through which it is 
forced, the products being suddenly cooled (partly by 
expansion) and treated for the production of nitric acid 
by known methods. The refractory material may be 
mixed or coated with substances (such as rare earth 
oxides) which promote the reaction. — F. Sodn. 


Silica, alumina, and bases ; Mctkrd of manufacturing base- 

exchanging substances containing . Permutit 

Aktienges., Berlin. Eng. Pat. 1030, Jan. 14, 1914. 
Under Int. Conv., April 30, 1913. 

Melts obtained in the manufacture of base-exohanging 
substances containing silica, alumina, and other bases are 
lixiviated with a solution containing active, amorphous 
silica, soluble colloidal silica, water-glass, or any substance 
containing silica capable of combination, or with a solution 
containing substances capable of precipitating silica, 
such as acids (of sufiiciontly low concentration to jurevent 
excessive decomposition) or acid salts of alkali metals {e.g., 
bisulphites or bisulphates).— F. Sodn. 

Chlorates; Process of making [electrolytically] and 

apparatus therefor. G. Koisky, Niagara Falls, N.V. 
U.8. Pat. 1,092,369, April 7, 1914. 

In a non-diaphragm cell for the electrolytic pr^uotion 
of chlorates, a series of electrodes (preferably inclined) 
is disposed to provide an open or grid-like structure, 
througb which the electrolyte may repeatedly ciroulate 
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under the influence of the liberated hydrogen. Sufficient 
evolution of gas is maintained to induce active circulation 
and effect depolarisation, the lines of flow of the electrolyt.** 
passing electrodes of opjKisito polarity in rapid succeraion. 

— SoDN. 

Cotupoumh of chromic oxide; Manufacture of , 

starting with chromic acid or chromates. Chemische 
Fabriken vorni. Weiler-Ter Mcer. Fr. l*at. 464,001), 
Nov. 13, 1013. Uniler Jnt. (,^onv., July 7, 1913. 

(’HROMif acid or a chromate is reduced by means of 
glucose or otluT sugar in neutral or alkaline solutiim, 
with addition, if lu^cessary, of sodium thiosulphate. 
For example, a mixlun^ of 02 kilns, of sodium chromate, in 
78 litres of wafer, 40 litres of glucose solution, and 22 kilos, 
of sodium thiosulphate is h(!at(Kl to 70'^ — 80® C. The 
products are suitable for the preparation of normal or 
iiasic salts for use in nmrdanting and tanning. — F. Sodn. 


().xidcs and fnjdroxides of heart/ metals ; Process for obimnhuj 

practically free from basic salts. F. (^ochloviiis. 

(^r. Pat. 272,182, Feh. 2, 1013. 

SoLUTloNH (if salts of heavy metals, or w(d. piecipLtates 
of oxidw or hydr<ixides, admixed with basic salt^, an- 
heated with a basic substance, such as quicklime, under 
prtmsure in an autoclave. — A. S. " 


Hydro{/(n ; Process of generafituj . ('. Kllis, Montelaii, 

N.J. l^S. Pat. 1,(102,003, April 14, 1014. 

A iiKO of fm-1 (e.f/., coke, with a small proportion of fluxing 
material), rendered white hot by a blast of air, is treated 
with heavy petroleum oil, which may also be applied to the 
refractory wirfaec of the containing chamber. The 
gases produced during the period of “ blowing ” and the 
hydrogen forrnisl in the gas-making stage are reiiKived by 
means of steam, passed over but not through the ImhI 
of fuel.—F. 8oi»k. 


(Iraphtic , ('hrmical process of purification of natural . 

F. N. Luine, Fr. Pat. 4(i4,(i42, .Ian. 17, 1013. 
('iuii)io graphite is treated with dilute acid {(.(/., hydro- 
chloric acid) to extract carbonates and oxides, the washed 
and dried residue fused at a higli tiunpi'raturo with sodium 
carbonate, sodium and potassium carbonates, or sodium 
hydroxide, and (In* product repeatedly w'ashed with w'ater 
(preferably at 80' ('.), then with acidulated water, and 
finally with wat,er again. The proportion of ash may 
bo riHluced from 40 to less than l-.'i |M'r cent. — F. Soon. 

Oxides of nifrttgen ; Process of producing . H. 

Wolf, Assignor to Tladische Amlin und Soda Fabrik, 
Ludwigshafon on Rhine, Germany. U.S. Pat. 1,094,182, 
April 21, 1914. 

See Fr. Pat. 464,237 of 1913; preceding. — T. F. B. 

,• Produxtum of . G. Bosch, A. MitlJiscli, 

and H. Wolf, Ludwigshafen, and G. Stern, Mannheim, 
Assignors to Badische Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. U.S, Pat 1.094, 194, 
April 21, 1914. 

See Fr. Pat. 425,099 of 1910 ; this J., 1911, 1012.~T. F. B. 


Nitrides such as that of aluminium ; Process for the manu- 

facture of . 8oc. G^n^ralo des Nitrures, Paris. 

Eng. Pat. 21,366, Sept. 22, 1913. Under Int. Conv., 
Dee, 16, 1912. Addition to Eng, Pat. 11,091 of 1913, 
dated May 13, 1012. 

See Ft. Pat. 467,723 of 1913 ; this J., 1913, lOlO.—T.F.B. 

Aluminium nitride ; Process for the manufacture of . 

0. Serpek, Assignor to G^n4rale des Nitrures, 
Paris. U.8. Pat. 1,094,171, April 21, 1914. 

SfiB Ei«. Bat. 8348 of 1912 ; this J., 1013, 875.— T. F. B. 


Badio-aciive substances or vessels enabling large quaniUies 
of radio-active liquids to be obtained economically ; 

Process for producing . H. Farjas, Paris. Eng. 

Pat. 14,530, June 23, 1913. Under Int. Conv., July 
1912. 

See Fr. Pat. 466,990 of 1012 ; this J., 1913, 1028.— T. F. B. 


Catalytic material [nickel suhoxide} and process of producing 
the same. T. Boberg, Assignor to Techno-Chemical 
i Laboratories, Ltd., London. U.S. Pat. 1,093,377, 
I April 14, 1914. 

See Eng. Pat. 4702 of 1912 ; this J., 1913, 705.— T. F. B. 

Caiah/,sls and the manufacture of hydrogen. J. Y. Johnson* 
London. From Badische Anilin und Soda Fabrik* 
Ludwigshafen on Rhine, Germany. Eng. Pat. 8864, 
April 15, 1913. Addition to Eng. Pat. 27,955, Dec. 4, 
1912. 

See Fr. Pat. 4.59,918 of 1913 ; this J., 1914, 24.— T. F. B. 


! VIII.-GLASS ; CERAMICS. 

! Porcelain : (Hmrvations on the burning of . R.. 

j Reindel. Sprechsaal, 1914, 47, 285—287. 

j Tiif behaviour of an experimental oven was studied by 
' means of Segcr cones, a pyrometer, a manometer, and 
anttlyscH ot thi* oven gases. 'J'hc readings of the pyrometer 
showed biglier temperalnres than those indicaiid by 
colics, the difference amounting sometinK^s to 100® C. 
at the beginning of the burn and diminishing at lator 
stages. T('m]»eratiir<‘ eiiives weri^ not regular in their 
i ascent, but dropped at each ndditiou of fiii‘1. The draught 
I also varied from 25 — 50 mm. according to the condition 
I of the (ire. Analyses of the fire-gases wiue conducted 
I at cone 09a, l-lu* point at which they begin to influence 
I the character of ])oi‘eelain. A content of 3 — 5 jxr cent. 

1 ('() is neeessarv at this tern petal lire, but at eoiics 8 or 9 
I 1 ]>er cent, is siittieiiMil to maintain the icdueing character 
i ot the oven .ilmosphere in tigaril to ]>oreelain. — II. 11. S. 

I Pvrj.>'rs. 

! Oven ivilh concintric chambers for the ceramic industry. 

I A. C’harlier, Moriabiic, Belgiuin. Fng. Pat, 10,394, 
i May 2, 1913. 

I See Fr. Pat. 457,398 of 1913 ; this J., 1913, 1012.- T. F. B. 

i Production of gas-tight stals, or closures., between metal and 
i viinotis material. Kng. Pat. 23,854. See XXTIl.J 


IX.— BUaDING MATERIALS. 

I Patents. 

' Concrete ; Waterproof und process of making the 

! same. R. K. Meade. Roland Park, Md. U.S. Pat. 
1,092,933, April 14, 1914. 

Uementitious matter is mixed with “ a powdered filler ” 
the particles of which have been previously coated with a 
thin film of mineral oil. — W. E. F. P. 

Cement kilns^ for transforming grey into white PortUind 

cement ; J^tary . M. Magnet. Fr. Pat. 464,364, 

Jan. 11, 1913. 

A CHAMBER supplied with reducing gas (from a produo^) 
is interposed between the rotary kiln and the cooUng 
chamber. Ferric compounds are “reduced in the reduoiqg 
atmosphere and re-oxidation is prevented by rapid codUuig 
in an inert atmosphere (preferably by means of water 
or steam). — F. Sopn. 
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•Cement mixtures ; Method of lowering the sintering 

iemperature of . Briick, Kreteohol und Co. Gor. 

Pat. 272,174, March 16, 1913. 

Thb fine material separated in the purification of blast- l 
furnace gas is added to the mixture of cement raw materials. ■ 


Oypsum; Oas kiln for the burning of . (!. M Stein et 

Cie. Fr. Pat. 464,643, Jan. 17. 1913. 

A COMBUSTION chamber is provided at one end with a row 
of burners, at the other with an opening for charging and 
discharging. The burners are connected with controlled 
supplies of air and gas from a producer, and the supply 
•of the latter is cut off before the gypsum is introduced into 
the heated kiln. — F. Sodn. 


Sleet; Production of direct frotn ore. E. Humbert 

and A. Hethov. Iron and Steel Inst., May, 1914. 
[Advance proof,] 

Tests were made with Swedish and Brazilian iron ores in a 
Ht^roult electric furnace of 6 tons capacity, using coke as 
fuel. It is concluded that the eoononiic manufacture of 
steel direct from ore is practicable ; that the product, 
by reason of its comparative freedom from hydrogen, 
nitrogen and other impurities, is superior, especially in 
toughness, to steel obtained l>y present methods ; that 
the electric furnace employed should bo of u tym fiormitting 
violent ebullition of the bath without overflowing ; that 
eitlier charcoal, coke or antliracite may be used as fuel ; 
and that anthracite electrodes will probably bo most 
economical.— W. E. F. P. 


Wood or analogous fibrous material ; f mpregnatiun and 

colouration of . L. 8. Bache. Fi. Pat. 464,791, 

Oct. 27, 1913. 

The dried mah^rial is treated with a boiling mixture of a ' 
saturated hydrocarbon, wax, resin, 8t<'aric acid, and a i 
colouring matter soluble in the mixture (preferably, equal 
weights of curnauba wax and resin, with an excess of , 
paraffin of m.pt. 40 ' — 60'' C.), until, by increase of density, , 
it tends to sink in the bath. Impregnation is uniform, ‘ 
unless there bo imperfection of structure, due to dry rot, 
etc., which is tliiw rendered apparent. The product , 
may bo applied in the manufacture of antifriction bearings i 
[“ Gimsaineis et surfaces portantes ”j which are pcrraaneutly 
aelf -lubricating. — F. 8ouw. , 

Wood ; Process for preserving and fireproofing by 

impregriating with solutions of ammonium and magnesium 
salts and an antiseptic. Grubunholzimpragnicnttig Gcs. 
m. b. H. Gor. Pul. 271,797, Nov. 16, 1912. Addition 
to Ger. Pat. 247,694, 

The salts of nitrohydroxy-hydrocarbon-sulphonic acids 
are used as preservatives. Thus, the impregnating 
solution may contain 200 kilos, of magnesium sulphate 
and 100 kilos, of ammonium sulphate in 1000 litres of 
water, together with 20 kilos, of zinc nitrophenolsulphon- 
ate, or 20 kilos, of magnesium dinitrooresolsulfihonate, or 
:20 kilos, of a mixture of mono- and disulphonatos, obtained 
by Bulphonating and then nitrating carbolic acid and 
neutralising with zinc oxide, magnesium oxide or carbonate, 
calcium hydroxide, or copper oxide. — T. F. B. 

Marble ? Manufacture of artificial \from leather]. 

O. E. Heuschkel, London. U.S. Pat, 1,094,366, 
April 21, 1914. 

See Eng. Pat. 12,845 of 1910 ; this J., 1911, 1061.— T. F. B. 


X.-METALS ; METAUURGY, INaUDIMG 
SLECmftO-MEimURGY. 

{Steel.] The Talhot process in amparison with other 
open-hearth refining processes. F. Sohustor. Iron 
and Steel Inst., May, 1914. [Advance proof.] 

At Witkowitz (Silesia), the duplex process of steel manu- 
facture was abandoned for the cheaper basic open-hearth 
method. In experimental runs mode in Talbot, Wellman 
(tilting) and fixed 0 {>en-hearth furnaces, the first-named 
was found to be superior to the other tyjKJS ; some data 
are tabulated below. The quality of steel produced was 
independent of the type of furnace employed ; — 



i 

Talbot. 

I Wcll- 
1 mun. 

! Open- 
1 hearth. 

1 

Iron soraj) liddwl t« charge, i)ef cent. 

5 

10— l.'V 

20 

Ratio of cost of eonatruction 

1-651) 

1 1-250 

1 

Ratio of working Goets 


, 1-07 

1 

Ratio of total cost of production i 
Tons of steel produced with one . 

I 

1-05 

1 07 

lining 

49,200 

1 

27,600 

' 27,800 


Steel ingots : The forms in which sulphides tnay exist ill — — . 
J. (). Artiolil and fJ. U. Bohover. Iron and Steel 
Inst., May, 1914. [Advance proof.] 

Mild steels with varying ])ercentago8 of sulphur and 
manganese were popannl from i»uro Swedish bar iron, 
American washed iron, ferrous sulphide specially prepared 
from Swedish bar and Hour sulphur, and “ tiiermit ” 
metallic manganese. Micro] ihotograplis of typical 
sections were j)re]>aro(l. The first tyjio (Mn below O-l, 
S about 0’6) showinl only pale-brown meshes of iron 
sulphide; the second (Mn 04] — Ml,S0-20 — 0*58) sharply 
segregated and sometimes juxtaposed areas of both palcs 
brown iron sulphide and dovo-grey manganese sulphide 
in variable pro]M>rtion8 determined by the ratio of sulphur 
and manganese; and the third (Mn 111, S 0*28) 
only dove-grey manganese sulphide. In a sample 
containing Mn 0*76 and S 0*45 (t)qH^ 2), the man- 
ganese sulphide appeared larg«^ly in small ovoids 
arranged in a fan-liko iiatiorn. It is considered that 
these groups of mangant^se sulphide particles form strong 
evidence of the presence of a eutectic of ferrite and 
manganese sulphide existing in the fluid stool. This 
eutectic Be])arates on (or possibly before) solidification of 
the steel in rounded masses which eventually decompose 
into their eutectic components. The specimons in whioh 
the eutectic was observed all contained aluminium. — ^T. St, 

Sulphur in pig iron and steels ; Colorimetric determination 

of . G. Misson. Iron and Steel Inst., May, 1914. 

[Advance proof.] 

One grro. of the sample is treated with 50 o.c. of hydro- 
chloric acid (sp. gr. 1-14) and 10 c.c. of benzine (sp. gr 
0*71) in a slightly tapering glstss vesstj (80 mm. ^m. 
and 95 — 100 mm. high), over the open end of which 
is placed a sheet of filtor-paiier (10 cm. square) whioh has 
been soaked in a solution containing 10 grms. of arsenic 
trioxido and 30 c.c. of concentrated hydrochloric acid 

a utre ; the paper is covered by a piece of white felt 
in place by a sheet of ebonite and a disc of lead. 
The hvdrogon sulphide stains the paper uniformly yellow 
and the tint is compared by transmitted light with a 
standard treated in the same way. — A. S. 


[/rc»-car6on,] The laws of the transition of the carbide- 
system into the graphite-system. W. Guertler. Stahl 
u. Eisen, 1914, 84, 520—526, 751—754. 

The diagrams of the graphite-system and the oementito- 
system, and the conditions that determine the form that 
carbon in the iron-carbon system will take are (Uscttssed. 
The triangular diagram showing total carbon, graphite 
and combined carbon in the plane of the paper, is dcsonbed, 
and the operations of annealing and castmg cast-iron are 
discussed with reference to this diagram.— T. St. 

Steel ; New reagent for etching mild . W. Rosenhain 

and J. L. Haughton. Iron and Steel Inst., May, 1014. 
[Advance proof.] 

The reagent is composed of : ferric chloride 30 sprms., 
concentrated hydrocblorio acid 100 o.o., onprio emoride 
1 grm., stannic chloride 0-5 grm., water 1 litre, and it is 


— W. R. S 
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necessary that the surface of the metal to which 
it is applied be perfectly clean. The reagent deposits 
a thin film of metallic copper. On haraened steels, 
esjjecially of low and moderate carbon contents, 
the results were similar to those obtained with picric 
acid, etc., but the outlines of the copper films were 
very sharp, especially on martenHiie : troostite and sorbite 
were darkened. On practically pure carbon steels with the 
usual ferrite-pearlite structure, the effect was the reverse 
of that obtained with picric acid, etc., the pearlite being 
unaffected. The reagent proved specially useful for 
revealing the distribution of phosphorus in mild stools, 
giving results which compared favourably with those 
obtained by Stead’s method of heat-tinting (this J.'; 
1900, 1010). In addition to the typical etching effect, 
discoloured patches surrounding small black pits were 
frccjuontly observed, usually grou{)ed arouna a slag 
enclosure. — A. S. 


MtiaU ; The hardening of , loith special referenC4i to 

iron and its alloys. C. A. Edwards and H. C. H. Car- 
penter. Iron and Steel Inst., May, 1914. [Advance 
proof.] 

The mejchanism of annealing. The softening of metals by 
heating and subsequent slow cooling is attributed to the 
elimination, by recrystallisation, of the unstable, hard, 
amorphous material which exists as envelopes arohnd 
the crystals, and not to any change in the nature or hard- 
ness of the crystals themselves. During this recrystal- 
lisation, which increases with the temperature and pro- 
ceeds by the gradual growth of certain crystals at the 
expense of others, the amorphous envelopes act like 
ordinary electrolytes, the substance of one crystal being 
transferred to anotW. Hardening by quenching. The 
qmmohing of carbon steels results in severe stresses which 
cause very pronounced crystal twinning, the latter, 
apparently, being connected directly with the intensity of 
the thermal changes that occur when the mass is slowly 
cooled, and particularly with the carbide or Ar^ inversion, 
At all the surfaces of slip upon which twinning occurs, 
amorphous layers arc produced, the presence of which is 
the ultimate clause of hardening by quenching. In the 
so-called austenitic steels the Bp<;cial elements present 
give rise to the formation of now compounds which lower 
the temperature at which the carbon separates from 
solution and also decrease the velocity of the carbide 
change, so that rapid quenching is not necessary to 
preserve the mass in the same physico-chemical constitu- 
tion as properly quenched carbon steels. In both cases 
the carbide change is inhibited by pressure ; but when 
this is brought about by external means such as quenching, 
twinning of the crystals is produced, whereas when the 
whole of the necessary pressure is already inherent in 
the mass, as osmotic pressure, no internal crystalline 
disturbance occurs. The amount of twinning produced 
by quenching is proportional to the amount of the inversion 
wnioh has to be suppressed by external means, or inversely 
proportional to the retarding influence of the special 
elements present ; hence twinning is entirely absent when 
the necessary internal pressure is sufficient, as when the 
required amount of nickel is contained in the steel. 
Constitution of martensite and austenite. Although direct 
experimental proof is still wanting, the suggestion, pre- 
viously made ny one of the authors, that martensite and 
austenite are merely twin crystals of the same constituent, 
was further supported by the investigation of certain 
quenched oopper-aluminium alloys analogous to the 
carbon steeUi in which martensite and austenite arc 
found.-W. B. B. P. 


Steel dies ; A case of dsearburisoHon during the hardening 

of M* 0. Greenwood. Iron and Steel Inst., 

l^y, 1914. [Advance proof.] 

Stisl containing C and Or about 1 per cent, each, was 
covered with powdered charcoal and kept for 1| hours 
at 820** G. After quenching, the face was verv soft, 
and poorer in carbon. This dm not occur whence enarcoal 
was omitted, or replaocd by Baod.~W. R. 8. 


[Steel]. Case-hardening practice; Some recent improve- 
ments in . H. L, Hoathcotc. Iron and Steel Inst., 

May, 1914. [Advance proof.] 

Thb temperature of the hardening pots is ascertained by 
means of an optical pyrometer, a series of dye solutions 
being used, calibrate so that the object just becomes 
visible at a definite temperature when observed through 
the coloured layer. Wood charcoal impregnated with 
soda ash and free from fine particles was found to bo the 
best case-hardening composition : it can be used over and 
over again, and givi?g uniform results (0-9 — M per cent. C). 
Quadrant sclcrometers for testing surfaces of various 
shapes arc described (see Eng. Pat. 6622 of 1913 ; this J., 
1914, 42.*)). A suitable solution for examining surfaces 
that cannot easily bo tested with a sclerometer is compored 
of : water 1000, alcohol 1000, nitric acid 100 c.c. On 
immersing for to 1 minute, martensite gives brown or 
light blue, troostite dark blue or dark grey stains ; ferrite 
and pearlite arc hardly stained at all. — W. R. S. 

Iron ; The recrystallisation of deformed . C. Chappell ► 

Iron and Steel Inst., May, 1914. [Advance proof.] 

Thb effect of the extent of deformation and the tempora- 
tiiro of the succeeding annealing on the nature of the 
resulting rccrystallisation in iron and mild steel was 
studied. Deformation was produced by wire-drawing, 
by means of a hardened steel needle actuated by a Brinell 
press, and by rupture in a tensile testing machine. Violent 
deformation, such as that producetl immediately below 
the Brinell needle, at the i)oint of rupture of a pulled 
sample, and by wire-drawing, gave rise, on heating to 
360° — SOO^O., to the disintegration of the original ferrite 
crystals. Above 600° C. new crystals appeared, which 
grew with great rapidity, until at 670° C. the disintegrated 
crystal “ debris ” was completely recrystallisod into new 
crystals, smaller than those originally present. From 
670° to 700° 0. these crystals increased steadily in size, 
but above 700° C. little further change took place until 
complete recrystallisation occurred at Ac3. In samplea 
Bubjeoied to deformation by the Brinell needle and by 
pulling, the zone of violent deformation merged into one 
oharactorisod by an c>normous increase in crystal size on 
annealing This rccrystallisation began at about 600°— 
660° C., but the maximum rapidity of growth occurred 
between 700° and 800° C., whilst from 800° C. up to the 
destruction of the coarse crystallisation, further growth 
took place only to a comparatively slight degree. In all 
cases the tom{)erature of rccrystallisation decreased as the 
degree of deformation increased. In pulled samples of iron 
almost free from carbon the lower limit of stress required 
to produce distinctive recrystallisation effects on annealing, 
practically corresponded to the yield point. It is con- 
sidered that the phenomena attending plastic strain are 
capable of simpler explanation than by the theory of an 
amorphous cement or intcrcrystalline skin. In tests at 
100° to 1000° C. Mrmanent recrystallisation effects were 
produced by deformation at all temperatures from 
atmospheric up to Ac3 in practically carbonless iron. 
In the case of mild steel the effect of carbon was 
to restrict the size of the ciystals developed, to make 
a higher degree of stress necessary to produce growth, and 
to lower the temperature at which the coarse crystallinity 
was destroyed. The recrystallisation phenomena of de- 
formed iron may be used to determine the linos of flow 
produced in mechanical testing, etc. — T. St. 

Manganese steel; Magnetic and mechanical properties 

of . R. A. Hadfield and B. Hopkinson. Iron and 

Steel Inst., May, 1914. [Advance proof.] 

Manoavbsb steel (Mn 12, C 1^ per cent.) which was 
non-ma^pietio in its normal water-toughened form became 
ma^tm and brittle when heated to 620° C. an4 slowly 
cooled. The change was rapid at first and then became 
slower, and was not complete even after 600 hrs. heating ; 
the fii^ value at this temperature wonld probablyro 
abont 66 per cent, of that for pure iron. At lower 
temperatira the change was much slower : after 23 days 
at 800° C* magnetism was just peroeptihlfl^ and after 
60 hoots at i60°— 600° C., the value was 7 per cent, of that 
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for iron. Above 650° 0. the change was more rapid 
but the maximum value attainable was much lower than 
at 520° C. At 700° C. only very slight magnetism could 
be attained. A steel fuUv magnetis^ at 6^° G. lost its 
magnetism when heated above 640° C. and then quenched, 
the rate and extent of the loss becoming peat^ as the 
temperature was raised ; the steel was aunost entirely 
demagnetised alter a few minutes at 750° C. Immersion 
in liquid air did not increase the magnetism of a non- 
magnetic steel or diminish that of a fully magnetised 
one, but it increased that of a steel in an intermediate 
condition. The change from the non-magnetic to the 
mapietic form was accompanied by an increase of volume 
and by an evolution of heat. There is a close connection 
between mechanical properties and magnetism, but heat 
treatment which almost entirely destroyed ductility 
only produced a slight amount of magnetism. In photo- 
micrographs the development of a netwpk of a hard 
constituent was observed which even in very small 
quantity made the metal brittle : this is probably the 
magnetic constituent. Analogous results from steels 
with less manganese and more carbon led to the conclusion 
that in all cases the magnetic form is probably stable 
below a certain temperature and the non-magnetic 
form above it. The transition at this temwrature is very 
slow and the effect of manganese is probably to lower 
this temperature slightly, and to reduce the velocity of the 
transition very greatly. — W. H. P. 

Iron-nickel alloys 7 JtesisUmetric siudits of some . 

A. P. Schleicher and W. Guertlcr. Z. Elektrochem., 

1914, 20, 237—262. 

Wires of throe alloys containing respectively Ni 36*26, 
30*6, and 26*2 per cent, were hoat^ in mcuo in an electric 
furnace, and their electrical resistance measured at different 
temperatures. There was a pronounctnl discontinuity 
in the temperature-resistivity curve at about 420° C. for the 
35*25 per cent, alloy and at 700° C. for the 30*8 per cent, 
alloy. The 26*2 per cent, alloy in its orijginal condition 
gave abnormally low values, but the resistance became 
higher with each successive heating until the wire bwarae 
stabilised and gave a regular curve with a discontinuity 
at 900° C. The significance of these results is discussed 
in connection with the constitution of the alloys and their 
magnetic properties. — W. H. P. 


Chrome steels ; The magnetic properties of a graded series 

of at ordinary and low temperatures. M. B. Moir. 

Phil. Mag., 1914, 27, 830—842. 

Six steels (containing Cr 1, 4*06, 8, 12, 16 and 20 per cent, 
respectively) were tested at 15° and — 190° C. (liquid air) 
in the forged and rolled condition, after annealing from 
900° C., and after quenching from 900° C. ; after every 
change of temperature, each specimen was subjected 
to a process of reversals at the new temperature before 
a further magnetic test was made. The effect of lowering 
^ the temperature was to diminish the susceptibility for 
low fields and to increase it for high fields. In the case of 
annealed specimens, the value of the magnetising torw 
a€ which the curves corresponding to 15° C. and — 190 C. 
respectively, crossed, increased with the chromium 
content up to 12 per cent, and then decreased ; immersion 
in liquid air produced a permanent effect not obliterate 
when the specimen regained a temperature of 1 5° C. In the 
case of quenched specimens, the crossing of the curves 
occurred at very high values of the magnetising force ; 
immersion in liquid air had no permanent effect. In all 
cases the residual magnetism and the coercive force were 
greater at — 190° C. than at 15° C. — W. E. F. P. 


Steel: Influence of molybdenum upon (he e^tbUUy of 

. d. N. Friend and C. W. MarshaU. Iron and 

Steel Inst., May, 1914. [Advance proof.] (See also 
thiaJ., 1913,587.) 

Stmls without and up to Mo 4-1 per cent, were subjf^ 
to the action of tap water, 3 per cent, salt solution, dilute 
sulphuric acid {(H& and 9-5 per cent.), and attemate wet 

and^ terta. Molybdenum up to 4 per c^^ not 

exert a influence upon the corrodibilil^y by tap 


water, salt solution, and 0*06 per cent, sulphuric acid. The 
** corrosion factors’* (relative corrosion compared with 
that of a carbon steel taken as standard) for the 0*5 per 
cent, acid was almost identical with the mean ^tors 
obtained in the preceding tests. In the wet and dry 
tests, carbon increased the resistance to corrosion while 
molybdenum decreased it. More than 1 per cent. Mo in 
steel ajjpears to be undesirable. — W. R. S. 

Blast-furnace gas purification ; DevdopmetU of dry-cleaning 

in . F. Muller. Iron and Steel Inst., May, 1914. 

[Advance proof.] 

An account of the dry process for the purification of blast- 
furnace gas (this J., 1911, 286 ; 1912, 1035), and of its 
progress. The first large plant started working in 1911 
at the Halbcrgorhiitte, near Saarbruoken, ^ssia. In 
addition to this there are now in operation 12 installations 
in Germany, 6 in France, 4 in Belgium, and 1 in England ; 
and in course of erection or on order, 7 in Germany, 6 in 
Franco, 4 in Russia, 2 in Belgium, and 2 injhe United 
Kingdom. — A, S. 


Zincs ; Corrosion of [commercial] of various compo- 

sitions. E. Prost. Bull. Soc. Chim. Belg., 1914, 28, 
94-99. 

The presence in zinc of lead, cadmium or iron in larger 
proportion than usually found in refined zinc leads to 
increased corrosion by acids. Minute quantities of arsenic, 
antimony, copper or tin, especially the two former, acceler- 
ate very pronouncedly the rate of corrosion, more or 1^ 
independently of the actual percentage of impurity 
present. — G. F. M. 

Copper-tin and copper-zinc alloys ; Effect of annealing on 

quenched . A. Portevin. Comptes rend., 1914, 

158,1174-1177. 

Goppcf -<»».— The increase in hardness produced by 
annealing at low temperature has been observed pre- 
viously (this J., 1910, 1467) An alloy containing Cu 80*11 
per cent, was quenched from 700° to 20° C., annealed^t 
from 300° to 600 ° G., and examined microscopically. The 
chilled material showed the a and (i phases out of equili- 
brium ; after annealing, the a consUtuont appeared in the 
form of fine needles in the region occi^ied by 8. Copper- 
zinc. — A. very pure brass containing Cu 67*91 per oei^. 
was chilled from 825°, and annealed at 400° 800° C, 
The hardness was increased by chilling and still more by 
anneiding at 400° C. but decreased again at higher tem- 
peratures. The chilled metal was oomp<^ of (i crystals, 
within which thin bands of the a-constituent formed on 
annealing, this structure being destroyed by coalescence 
at800°C.-W. R. S. 


AUoys ; Electrolytic separation of — — and (heir metaiUo- 
graphical and mechanical investtgaiion. II. The copper-im 
bronzes. R. Kremann, C. T. Suchy, J. Lorber, and R. 
Maas. Monatsh. Chom., 1914, 85, 219-288. (See 
also this J., 1914, 28.) 

Good deposits of bronze can be obtained from electrolytic 
baths containing tin and copper in the presence of potoMum 
cyanide or of tartrates. To obtain coherent deposits of 
bronze foil the bath should oonUin at least 1 gim.-mol. of 
caustic soda per litre. The copper anode remains passive 
under such conditions, end the resulting anodic oxidati^ 
causes a deterioration in the tartrate baths, the tm^te 
being oxidised and the copper salt reduo^. Mioro- 
grapme and electromotive investigations of the deposits 
were made, together with determinations of hardness. 
Deposits from cyanide electrolytes had a much more 
uniform composition than those mm a tartrate electrolyte, 
and on all grounds the former arc the more satirfai^ry. 

— 'W. H. F« 

Lead-arsenic alloys; The solidlfcat^ d^Vf^ 

(he melting point of arsemc* W. Heike. Int. Zeits. 
Metallog., 1914, 6, 49--57. 

CooUKO curves of lead-anenio alloys with As ^ to M*8 
per cent, (atomic) gave a eutectic point at 288 C. and As 




554 


a. X.~METALS; METALLUKGY, INCLCJDING ELECTRO METALLURGY. 


(May 30, 1014. 


8'25 per cent, (atomic). Lead and arsenic were miscible 
in all proportions when molten, and yielded neither solid 
solutions nor ohemioal compounds. Extrapolation gave 
the melting-point of arsenic as 852** C. A space diagram 
in which pressure is taken into consideration, as well as 
concentration and temporature, is briefly discussed.— T. St. 

Patents. 

\ Iwn-virkel] Alloy. E. 1). Gleason, New York. Assignor 
to Neu-Metals and Process (kt.. Long Island Gity, N.Y. 
U.S. J‘at. J,0«:i.rM7, Apr. 14, 1914. 

An alloy of Ke (Swedish) 89 — 120 (preferably 110), Ni 
80 — 120 (90), ('ll I and At 4 parts. — W. E. E. J\ 

Furnacf : Liquid Jufl heated tipping — J<tr welting, 
nmelting, refining, and ufJiet like piijptw.'j. S. W. Price, 
London. Eng. Pat. .5430, Mar. 4, 1913. 

On one side of a vortical crucible furnace, mounted on 
trunnions, is a combustion I'hamber in which one or mor<‘ 
hiirners are disposed so that the (lame enters the furnace 
langoutially. Lu{uid fuel and eompresst'd air or steam 
are siipplu'd to the burners tlirougli tle.xible connections, 
so that tlu' charge may be jioiiri'd while the burners an* in 
operation. From a bracket lixed to the upper part of tin* 
apimratus a ])ouring table is suspended, a mould upon 
w^ich remains in line with the pouring spout when the 
furnace is tilted. — W. E. F, P. 


MeUing- furnace. G. Mcllen, East Grange, N.J., Assignor 
to United Aluminium Ingot ('o. U.8. Pat. 1,092,938, 
Apr. 14, 1914. 

A REVERBERATORY furnacc having an inclinerl hearth 
which is extended at the upiier end to the base of the stack 
and at tlu' lower end to form a sump, iwljacent to which 
IS a receiving pot for the molten metal. Vertical shields 
.(partitions) are disposed within the sump and pot, res- 
pectively, the space between (.he two being enclosed to form 
.a retining chamber.— W. E. F. P. 

Furnace. ; FAectric for medium temperatures particularly 

for melting copper and its alloys. E. Stassano, Turin, 
Italy, and N. IVtinot, Niagara Falls, N.Y. U.8. Pat. 
1,093,494, April 14, 1914. 

A CLOSE!) cylindrical melting chamber, of approximately j 
.elliptical vertical cross-section and arranged with its j 
axis horizontal, is located eccentrically within an outer j 
envelope, the space between Iwing filled with refractory 
material with tne greater thickness in the lower portion 
.of the furnace. Each electrode is enclosed in an external 
.cylinder, and connected with a hollow rod through which j 
water is circulated, and which can bo moved longitudinally I 
.so as to control the position of the electrode. The chamber i 
is provided with an air-lock charging arrangement, by \ 
means of which the charging hole is opened and simul- 
taneously a funnel is brought over the hole. — B. N. I 

I0j>en.-hearth] Furnaces ; Regenerative, reversible The j 

knox Pressed and Weld^ Steel Co. Fr. Pat. 464,808, 1 
Nov. 11, 1913, Under Int. Conv., May 16, 1913. 

'Thb cooling box inserted in an opening in the brickwork | 
which separates the air and gas inlet ports is formed with , 
an aroh(^ central portion of refractory material which ; 
forms the roof of the gas-inlet port. The box has a slight I 
xkrwnward inclination, and the water-supply pijies extend 
from either end and have their discharge openings near ! 
the centre. — W. H. C. j 

JSeparaiing machines ; Magnetic . H. H. Thompson, 

Aldridge, Staffs., and A. E. Davies, Hockley Heath, | 
Warwickshire. Eng. Pat. 9726, April 25, 1913. 
ffSB separator is of the built-up drum type, the drum 
consisting of relatively thin disci of magiktic material 
placed sme by side, so that discs of smaller diameter 
ithemate with those of larger dSameter, and thus form a 
iramber of annular projecting magnetie edges.— B. N. 


Electroplating apparatus. T. R. Canning, Birmingham. 
Eng. Pat, 17,603, duly 31, 1913. 

The plating barrel is carried by a spindle supported upon 
anus so that the barrel is wholly immersed in the elec- 
trolyte, and without stopping its rotation can be raised 
from the plating vat and lowered into the swilling vat, or 
the reverse. The driving mechanism is arranged between 
the walls of the tank. — B. N. 


Electroplating apparatus; Rotary . ('. J. Chariton, 

South Benfleet. U.S. Pat. 1,()93,384, April 14, 1914. 
In.sidk a conical drum, provided with supporting rings 
and two metal ])lates for closing the ends, is an inner 
tajH'ied ])erforated drum, polygonal in cross-section, which 
IS 8U])por(.e(j by soatings carried by the end ])lates of the 
out(!r drum. Metal liantls are fitted around the outer 
drum and are (‘onnected bv bolts and nuts with anodes 
on the inner surfaci^ of the drum. Both drums are carried 
on a rot-aiing shaft, and the larger ends are closed by a 
m<‘tal jilate which acts as the cathode and is also mounted 
on the shaft, a nut on a screw-threadcd ])ortion of the 
shaft ael-iiig against a cross-frame and jiressing the metal 
door against, a wooden lining covering a jiortion of the 
inner surface of the door. — B. N. 


Aluminium and il,^ alloys ; Flux and irroeess for purifying 

. G. Mellon, East Orangi', Assignor to United 

Aluminium Ingot Co. IJ.8. Pats. 1,092,935 and 
1,092,936, April 14, 1914. 

A MIXTURE of sodium chloride and sulphur is added to 
the molten metal, or the latter is stirred with a rod com- 
]iosed of this mixture, so as to eaii.se agitation of the metal 
by sulphur vapour. — W. E. F. P. 

Aluminium ; Method of increasing the resistance\to corrosion] 

of . J. Vogclsanger. Ger. Pat. 272,043, April 22, 

1913. 

The aluminium is subjected to the action of an electric 
current in a boiling aipieous solution of alum, borax, and 
sodium hydroxide, and is then treated with nitric acid 
and lime water. Aluminium so treated is not corroded 
on exjiosuro to the weather or by organic acids, and has 
an increased resistance to compression and to bending. 

-A. S. 


Steel, iron, etc. ; Hardening or treatment of . A. W. 

Machlet, Elizabeth, N.J. U.S. Pat. 1,092,925, April 14, 
1914. 

*Seb Fr. Pat. 389,647 of 1908 ; this J., 1908, 985.— T. P. B. 


Cementation of articles of iron, steel, and alloys of stMt') 

Process for the . F. Giolitii, Turin, Assignor to 

Soc. Anon. Italiana Gio. Ansaldo Armstrong & Cd., 
Genoa, Italy. U.S. Pat. 1,093,844, April 21, 1914. 

See Fr. Pat. 415,986 of 1910 ; this J., 1910, 1314.— T. F. B, 


Pig-iron ; Method of improving . V. Stobie, Sheffield. 

U.S. Pat. 1,093,892, April 21, 1914. 

See Eng. Pat. 16,001 of 1912 ; this J., 1913, 831.— T. F. B. 


Roasting furnaces for ores and the like. C. Gabrielli, Paris. 
Eng. Pat. 8635, April 12, 1913. Under Int. Conr., 
AprU 13, 1912. 

See Fr. Pat. 463,808 of 1912 ; this J., 1913, 795.— T. F. B. 


Metals or alloys ; Treatment of to render them ductiU and 

maUeable, Westinghouse Metallfaden Gliihlampeafabrik 
G.m.b.H., Vienna. Eng. Pat. 11,017, May 9, 1913. 
Under Int. Conv., May 13, 1912. Addition to Eng. Pat. 
12,869 of 1012, dated Juno 7, 1011. 

Sn Addition of May 10, 1013, to Fr. Pat. 445,208 of IOV'2 ; 
this J., 1918, 1074,— T. F. B. 
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Cl. XI.-.ELBCTRO.OHEMISTRY. 


Zinc metal from zinc ores ; Method of and apparatM for 

recovering . E. Herter, Leipzig-Cohlis, Qormany. 

Eng. Pat. 16,036. July 11, 1913. Under Int. Conr., 
July 16, 1912. 

See Ft. Pat. 460,404 of 1913 ; this J., 1914, 80.— T. F. B. 

{fold, silver, and platinum ; Proem for the recovery of 

%/r om extremely dilute solutions, particularly ocean uater. 
iIe. Baur, Zurich, and 0. Nagel, Vienna. Eng. Pat. 
'^1 16,898, July 23, 1913. 

Iee Fr. Pat. 460,680 of 1913 ; this J., 1914, 88.— T. F. B. 

Ore concentration ; Method and apparatus for . E. H. 

Nutter; New York, and T. J. Hoover, Assignors to 
Minerals Sejiaration, Ltd., London. U.S. Pat. 1,093,463, 
April 14, 1914. 

See Eng. Pat. 23,949 of 1910 ; this J., 1912, 31.— T. F. B. 
Ovens [for ores, etc.]. Eng. Pat. 8505. See I. 


XL— ELECTRO-CHEMISTRY. 

Tantalum electrodes ; Use of . O. Brunck. Chein.- 

Zeit, 1914, 88 , 565—666. (Sw also this J., 1912, U35.) 

Weoeijn (Chem.-Zoit., 1913, 87, 089) obtained better 
deposits of zinc and copper on a platiniun wire gauze 
cathode than on one of iMjrf orated sheet tantalum. This, 
however, is to be attributed to the different forms of the 
electroties, for with an electrode of tantalum wire gauze, 
deposits were obtained equal in quality to those obtained 
with a platinum gauze cathode under similar conditions. 
Owterhold (this J., 1913, 833) found that tantalum 
cathodes became brittle in use. This is true, however, 
only when relatively high current densities are used, and 
does not apply to electro-analytical o])erations, where 
current densities of 1 — 2 amperes ^wr sq. cm. are usually 
employed. — A. S. 

' k Patents. 

Electrodes. F. Knipp A.-G., Essen, Germany. Eng. Pat. 

6066, March 10, 1914. Under Int. Conv., April 15, 1913. 
ifiiE carbon electrode is jirovidod with a water-cooled 
’‘Jetallio head, which has a conical bearing surface and 
^ests in a metallic support, to which the conductor for 
current is attachc^l. The electrode is kept in place 
its own weight. — B. N. 

Electrodes in eUctric arc furnaces ; Protecting the . 

w ,T. I. Bronn and W. Schemraann, Lothringon, Germany, 
li Eng. Pat. 29,269, Dec. 18, 1913. Under Int. Conv., 
^ Dec. 18, 1912. 

Incombustible gases, air, water vapour, or mixtures of 
these, are delivered from slits or nozzles against the 
electrodes at or above the points where they enter the 
furnace, and a gas pressure, in excess of that in the furnace, 
is created for preventing the escape of furnace gases or 
flames. The steam may be generated or superheated by 
the radiant heat from the furnace.— B. N. 

Cathode for decirolytic furnaces. G. 0. Seward, East 
Orange, N.J., and F. von KUgolgen, Holcombs Rock, 
Va., Assignors to Virginia Laboratory Co., New York. 
U.S. Pat. 1,092,178, April 7, 1914. 

The furnace, for the separation of metals lighter than 
their fused salts, comprises a central cathode, an outer 
anode, and an intermediate annular insulating diaphragm, 
within which the metal floats on the electrolyte in electnoal 
contact with the upper part of the cathode. The latter is 
provided with a surrounding skirt projecting downwards, 
which separates the cathode from the electrolyte except 
at its upper part, and the current therefore flows in 
opposite mrections in the inner and outer portions, thus 
pi ^nimiaing the magnetic or inductive effects.— B. N. 


Electrodes ; [Active material for] Storage battery . 

H. C. Hubbell, Newark, ILJ. U.S. Pat. 1,092,267, 
April 7, 1914. 

Nickel oxide is briquetted, then heated in a reducing 
atmosphere, and, without substantial exposure to air, 
immersed in an alkali solution. The damp material is 
pound, dried, mixed with nickel hydroxide or its enni va- 
lent, and again briquetted. — B. N 

Furnace ; Electric . J. W. Brown, Lakewood, Ohio, 

Assignor to National C-arbon Co., Cleveland, Ohio. 
U.S. Pat. 1,093,382, April U. 1914. 

The furnace, provided with Ideating electrodes, is divided 
into an outer, an intermediate and an inner vertical 
channel, through which the charge is passed successively 
in alternate directions, so that tne material in the outer 
channel forms a heat-absorhing envelope. — B. N. 

Furnace ; Electric . R. S. Bicknell, Now York. 

U.S. Pat. 1,093,968, April 21, 1914. 

The furnace, of the resistance typo, is provided with a 
number of branched non-raotallio resistors, each of which 
has more than two oloctrodos, and which are so arranged 
that, by changing the path of the current, the rosistanoo 
of that portion of the circuit oom]^ri8od by the resister is 
raised or lowered. — B. N. 

Furnace ; Electric and process of heating substances 

uniformly and at a ranlrollable, temperature in an d^tric 
arc. E. F. von Wilmowsky, Boston, Mass., Assignor 
to 0. Piopor, Potsdam, Germany. U.S. Pats. 1,094,364, 

I, 094,366, and 1,094,381, April 21, 1914. 

(1) Parallel electrodes, provided with mechanical sup- 
ports at both ends, are arranged concentrically with an 
air gap of considerable width between them, and aw 
surrounded by the turns of a solenoid. Each electrode is 
provided with a divided circuit, connected to each of the 
ends, and means are provided for supplying the branches 
of each circuit with pulsating currents of substantially 
one and the same periodicity, for controlling the electric 
discharge. (2) An electric arc is established between 
oloctrodos located in n substantially uniform magnetic 
field, and transverse to the flux of the same, thus spreading 
the arc ; the current of gas to be treated is passed through 
the furnace in contact with the arc. (3) Conoontrio 
cylindrical oloctrodos, with moans for producii^ an arc 
botwoon thorn, are spaced apart, the intermediate space 
forming the furnace chamber, anel a solenoid is arranged 
so that its magnetic axis coincides substantially with 
that of the electrodes. Independent regulators are in 
olootrioal circuit with the electrodes and solenoid respec- 
tively, and by moans of carbon jwncils, movable through 
the outer electrode towards and from the inner electrode, 
the current may bo supplied at different levels to the 
outer electrode. Moans are provided for closing the upper 
and lower ends of the furnace ohambor, and for oontinu- 
ously feeding material through it. — B. N. 

Brush for dynamo-electric machir^s. E. G. Gilson, Schenec- 
tady, N.Y., Assignor to General Electric Co. U.S. Pat. 
1,093,614, April 21, 1914. 

The bnish comprises a moulded msuss of metallic particles 
consolidated by heating, and contains copper, an alloying 
metal softer tlian copper, such as tin, graphite, as a 
lubricant, and 2 to 6 per cent, of iron. — B. N. 

Oases; Production of ^ electric arc. R. Haddan, 

London. From International Ionizing Process Co., 
Wilmington, Del, U.S.A. Eng. Pat. 8033, April 6, 
1913. 

See Fr. Pat. 463,728 of 1913 ; this J., 1914, 427.— T. F. B. 

Electrical furnaces; Process of heating , «u>re 

particularly applicable to the manufadure of aluminium 
nitride. Soo. G4nirale des Nitrures, Paris. Eng. 
Pat. 24,347, Oct. 27, 1913. Under Int. Cenv., Deo. 
14, 1912. 

See Fr. Pat. 463,390 of 1912 ; this J., 1914, 427.— T. F. B. 

E 
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Cl. XU— FATS; OILS; WAXES. 


[May 80, 1014. 


Electric inditction heater or furnace. A. Helfenstein 
Vienna. U.S. Pat. 1,093,328, April 14, 1914. 

Sbb Eng. Pat. 14,164 of 1912 ; this J., 1913, 432.~T. F. B. 

Proceea of making chloralea and apparatue therefor. U.S. 
Pat. 1,092,369. See VII. 

Electrolytic production of alkali, using a mercury cathode. 
Gcr. Pat. 272,476. See VII. 

Treatment of liquids [oils, etc.] by nascent ozone. Eng. 
Pat. 8772. See XII. 

Process of making catalyme [for hydrogenating fate]. 
U.S. Pat. 1,092,206. See XU. 

Process for producing 1.3*<fio2«. U.S. Pat. 1,094,224 
See XX. 

Process for producing l.Z-glyculs. U.S. Pata. 1,094,316 
and 1,094,316. See XX. 


Xn.-FATS; OILS; WAXES. 

Linseed oil; Detection of gloss oil" [rosin oil] in . ,A. 

Thurston. Oil, Paint, and Drug Reporter, Apr. 20, 
1914, 50. 

Thb Liobcrmann'Storch reaction will not detect 60 per 
cent, of “ gloss oil ” from rosin in linseed oil. Concentrated 
nitric acid (one drop added to 4 or 5 drops of the oil) gives 
a more reliable reaction. Pure “ gloss oil ” gives a 
violet-red tint changing to violet-red, and the colour 
given by mixtures of linseed oil with 60 per cent, of j 
“ gloss oil ” is equally pronounced. Mixtures containing 
from 5 to 25 per cent, of the rosin oil give yellow to 
greenish-yellow colorations after standing for a few 
seconds. — C. A. M, 

Almond and apricot kernel oils; Acidity of . J. C. 

Umney. Perfum. and Essent. Oil Rec., 1914, 5, 

101—102. 

The acidity of 23 samples of almond oil varied from 
0-6 to 9-2 per cent, (calculated as oleic acid). An oil of 
high acidity was found to be satisfactory in odour and 
taste after keeping for six months. The range of acidity 
for 34 samples of peach and apricot kernel oils was from 
0-6 to 6-97 per cent. After the apricot kernel oil with 
the highest acidity had been kept for 12 months, the odour 
and taste were very unsatisfactory. The oils examined 
had been pressed in England or Franco. — F. Shdn. 

Oil-nut from the Philippines. Cocoannt oil industry. 

Oil, Paint, and Drug Rep., April 27, 1914. [T.R.] 

Thb Bureau of Science of the Philippine Government 
at Manila is investigating a now oil-bearing nut that has 
been discovered on the island of Oatanduanes, whence 
the nuts wore forwarded by natives under the impression 
that they were candle-nuts. The nuts so far have not been 
exactly identified, though the bureau reports that they 
belong to the family Mdiaceae, genus Amoora or 
Dysoxylum, The dry nuts yield 46 per cent, of a 
dark, fatty oil that makes a good commercial grade of 
soap. It is of a non-drying character and is said also 
to oe unsuited for edible purpose. 

The manufacture of oocoanut oil from Philippine copra 
at Manila has come to the front rapidly in the last year 
or so. The exports of the oil from the Phibppines in 1912 
amounted to 1,460 pounds, valued at $40 gold; the 
exports in 1913 amounted to 11,022,064 pounds, valued 
at $1,146,339. 

Okie acid ; Action of haJogens on and det^ination 

of iodine values of oik. W. Meigen and A. Winogradoff. 
Z. angew. Chem., 1914, 27, 1., 241—244. 

Thb Wijs method of determining the iodine valuM of 
oils is oonsidered to be the best on account of its raindity 
and because the formation of substitution products is 
inhibited by the hydrogen ions of the acetic acid. Of 
the different reagents, the Waller modification of Hfibl*s 


solution retained its strength best on keeping ; a solution 
which required (per 26 c.c.) 47*6 c.c. of y/10 thiosulphate 
when freshly made required 40*6 c.c. after keeping for 
one year. Inie action on oleic acid of chlorine, oromine, 
and iodine, separately and in admixture with each other 
was studi^. Chlorine reacted most and iodine least 
energetically. When chlorine and iodine in equivalent 
proportions were used more chlorine than iodine wm 
absorbed; chlorine showed a greater tendency towards 
substitution. The formation of hydrogen halides is due 
only to substitution. When the iodine value of an 
unknown substance is to bo investigated, the use of a 
chlor-iodine solution in carbon totrachlorido is recom- 
mended. as the amount of substituted halogen can be 
estimated by extracting the hydrogen halide with water 
and titrating with standard alLili. — R. G. P. 

Soap solutions ; Studies of the constitution of . Alka- 

linity and degree of hydrolysis of soap solutions. J. W. 
McBain and H. E. Martin. Chom. Soc. Trans., 1914, 
106, 967—977. (Soc also this J., 1914, 323.) 

The degree of hydrolysis and true alkalinity of soap 
solutions was determined by measuring the electro- 
motive force, a hydrogen electrode being used. The dis- 
sociation of water under these conditions at 90° C. was 
calculated as 69*7 x 1 . The hydrolysis of concentrated 

soap solutions was a fraction of 1 per- cent., and was only 
6-6 iier cent, in the case of 0 01 V solutions of sodium and 
potassium palmitatcs. Hence, the high electrical con- 
ductivity ot soap solutions is not due to free alkali. The 
alkalinity of soap solutions was not appreciably reduced 
by the addition of free palmitic acid (one equivalent); 
whilst the alkalinity of solutions containing an excess of 
alkali was practically that of the added alkali. Apparently 
there was no formation of basic soap in the presence of 
0-1 E alkali. In the presence of sodium chloride the 
alkalinity was first decreased and then again increased. 
All the "samples of commercial soaps examined gave 
alkaline solutions, the toilet soaps to a greater extent 
than the household soaps, but in each case the alkalinity 
was less than that of the sodium palmitate solutions. The 
low alkalinity of the soap solutions indicates that the 
detergent action of soap is physical rather than chemical, 
and this view is supported Sy the fact that Reychler’s 
“ hydrogen soap ” (hexadocylsul phonic acid) (Rolloid. 
Zeits., 1913 12, 277), where hydrolysis is out of the 
question, has detergent powers. — C. A. M. 

Patents. 

Ozone ; Treatment of liquids [oils, etc.] by nascent — — , 
A. Breydel, Brussels. Eng. Pat. 8772, April 14, 1913. 
The ozoniser is disposed in a vessel containing the material 
to be treated, such as oils, liquid greases and fats or the 
like. A hollow electrode is provided with small orifices, 
so that the air or oxygen is discharged opposite to a second 
electrode in such a manner that the nascent ozone is 
utilised at the surface of the electrode, whilst at the some 
time the gas agitates and mixes the liquid to bo treated. 
If necessary, an auxiliary ring or coil may bo used to 
inject air, with the object of aerating and further agitating 
the liquid. — B. N. 

Fats ; Process for melting animal and vegekAle . W. 

McDonnell, jumerick. Eng. Pat. 8784, April 14, 1913, 
The fat is melted in a jacketed pan having a perforated 
false bottom covered with a cloth to serve as a filter, the 
separation being promoted by revolvii^ beaters. (Biefer- 
ence is directed to Eng. Pat. 6236 of 1879.)— 0. A. M. 

I 

Calalysers [for hydrogenating fats] ; Process of making . 

0. ElUa, montolur, N.J. U.S. Pat. 1,092,206, April 7, 
1914. 

Ah eleotrio ounrent of aro-forming strength is piuwed 
between electrodes of nickel or material containing nickel 
in presence of water or other liquid medium, and the 
finriy-divided nickel or nickel precipitate from the erosioB 
is oculected.-^. A. M. 
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Oatalyke ageiUi [for hffirogenaUng oik]} Proetu for 

rtyeomiing Natmlooie Vennootw^hAp Ant. Jnr. 

seni Veracn^ FiOir. Ft. Pit. 465»2M, Nov. 24, 1918. 
Under Int. Conv., Deo. 18, 1912. 

Tan ipent oitelHic igent in Heated gentlv to destroy 
organio matter, the metallio residue diuolved in aoid, and 
the metal ie<preoipitated upon an inoiffanio basis, such 
as]deselgolir.--C. A.M. 

Fak} Sapon^iceUion of indtutnal by rneann of eke- 

irolysed seUine lye/t. L, G. A. Andrault. Fr. Pat. 
464,248, Oat. 30, 1913. 

Tes fat is treated with electrolysed salt solution poor in 
soda in insufficient quantity for saponification. This 
will i^tralise free fatty acids, with separation of the 
resulting soap, and the saponification is then completed 
^ means of a second electrolysed salt lye riohM in soda. 
The lye from the second stage will contain the bulk of the 
glycerin. — C. A. M. 

Soap eorUaininy hydrocarbons ? Manufacture of a stable . 

0. Pleines. Fr. Pat. 464,335, Oct. 31, 1913. Under 
Int. Conv., Nov. 6, 1912. 

HYDEOcaBBONS are incorporated with soap containing 
an excess (up to 5 per cent.) of fat.—C. A. M. 

/Sfoop } Process for the manufacture of . A. L. Mowiy, 

F. A. Seoord, C. H. Peters, and A. P. Paterson. Fr. 
Pat. 464,777, Sept. 25, 1913. 

Maohinbry is claimed for a rapid process of cooling and 
hardening the soap paste into the form of a prism, which 
is then out into tablets. — C. A. M. 

So^s containing mercury ; Process for preparing . 

Farbwerke vorm. Meister, Lucius, und Briining. Ger. 
Pat. 271,820, June 20, 1911. 

Fatty acids of the oleic series are treated with mercuric 
acetate in alcoholic solution, the acetic aoid residue is 
removed from the product bv treatment with an alkali 
halide solution, and the resulting mercury derivative of 
the fatty aoid is converted into its alkali salts. The soaps 
thus foiined contain mercury in combination with a carbon 
atom, in which form it is not ionised. — F. B. 

Preparing acid esters from esters lower in hydrogen. Ger. 
Pat, 271,986. See XX. 


XnL-PAINTS ; PIGMENTB ; VARNISHES ; 
RESINS. 

Colophony} Melting points of acids derived from . 

L. Paul Chem. Rev. Fett Ind., 1914, 21, 102*-106. 
The aoid of the constituent of colophony sparingly 
soluble in dilute soda solution (this J., 1914, 429), swells 
up and shows a rise of m, pt. (from 74® — 76® C. to 103®— 
105® 0.) in its transformation into the constituent readily 
soluble in soda solution. The other product previously 
described melting at 130® to 136® G., and the acid (prob- 
ably 7 -abietio acid) formed in the distillation of the 
conrtituent soluble in petroleum spirit, are also probably 
secondary derivates from the decomposition of colophony 
{e.g. in the treatment with steam to remove oil of tur- 
pentine). The rapid transformation of colophony into 
water-soluble constituents accounts inr the want of 
stabili^ of colophony varnishes on exposure to weather. 

— C. A. M. 

Patbitts. 

Distemper ; Process of mamifacture of a powdery medium 
for Jor both internal and external work F. Beck- 

mann. h. Pat. 464,437, Nov. 6, 1913. 

Av intimate mixture of Andy powdered diked lime, 300 ; 
sugar, 150 ; dextrin, 150 ; gam arable, 100 ; and magne- 
sium solute, 25 parts, is moistened with water untit it 
Attains urn oonsistenoe of moderatdy thick oil paint, and 
ato ten minutes is stiH further diluted and fiftsred. 

-r&W.L. 


m 


Condensation produets from phenU, formaldshyis and tis 

like: Process for manukuturing . BL TaiMSof, 

Moscow, Russia. Bng. rat. 52A Jan. 8, 1914. 
CoHDBirSAnoir products, which although hard, ars kss 
brittle than bakeUte and similar products, are obtaliisd 
by the action of aldehydes, such ss formaldehyde, upon 
mixtures of phenols with snlphonated fats and as, for 
instance, stuphonated castor-oil, prepared by treating 
100 parts by weight of oil with 30 parts of tnlphurio aoid 
(sp. gr. 1*842), and washing dm product with water and 
a solution of common salt. For cxam|fiB, 200 parts of 
commercial carbolic aoid are mixed inth 50 parts of 
sulphonated castor oil, 130 parts of 40 per cent. lormaUn, 
ana 200 parts of water acidified with sulphuric acid. The 
mixture is stirred and heated until the reaction begini. 
The resinous mass obtained is washed with water and 
with a solution of sulphur dioxide in order to keep it 
colourless. About 300 parts of a white opaque, fumble 
product are obtained. — IS. W. L. 

Phenolic condensation products ; Process of comminuting 

. J. W. Aylsworth, Fast Orange, N.J. U.S. Pat. 

1,092,512, Apr. 7, 1914. 

Thb components of the oondonsation product are dissolved 
in a suitable solvent and heated so as to cause interaction 
without allowing the solvent to escape. This causes the 
resulting oondensation product to contain pores filled 
with solvent, which facilitate its subsequent comminution. 

-0. A. M. 

Lacquers; Process of manufacture of solutions or 
Chem. Werke vorm. H. Byk. Fr. Fat. 464,617, Nov. 8, 
1913. Under Int. Conv., Nov. 8, 1912. 

Esters of laotio aoid, particularly ethyl laotate, are em- 
ployed as solvents for nitrocellulose and other cellulose 
esters snoh as the acetate and formate, as also for certain 
resins such as copal, sandarac and colophony, in the pre- 
paration of lacquers. Such solutions may be diluted with 
liquid hydroearoons, more p^ioularly those of the aro- 
matio series, halogen derivatives thereof, ethers, acetone, 
aloohols, and mixtures of these solvents. For example, 10 
parts by weight of aoetyloellulose may be dissolved in 
a mixture of 50 parts by volume of ethyl laotate and 
30 parts of benzene ; or 60 parts of ethyl laotate, 80 parte 
of trichloroethylene and 20 parts of alrohol.— E. W. L. 

Lampblack obtained by decomposing hydrocarbons or hydro- 

carbon mixtures ; Process for freeing from gaseous 

admixtures. K. Bosch. Ger. Pat. 271,001, lab. 28, 
1913. 

The lampblack is carried from the decomposition chamber 
through heated tubes to a vessel in which it is vigorously 
centrifuged ; it is then passed through a second heated 
tube to a suitable reoeptaole. A pulverulent product, free 
from mechanically combined gases, is obtainM.— T. F. B. 

Printing-ink ; Process of making . M. Woli!, London. 

U.S. Pat. 1,004,288, April 21, 1914. 

See Eng. Pat. 30,037 of 1912 ; this J., 1913, 1162.— T. F. B. 

XIV.-1NDIA-RUBBBR ; OUm-nRGHA, 

PATlETfi. 

Bvbber from hydrocarbons; Procsss of weparing^—, 

resembling from animal or vegetahk eomids or 

dlbuminc^ by treatment in vacuo with or without the 
addition of other materiak; W. Plinatoa. Ik. Pat. 
465,047, Nov. 18, 1913. 

1.3-Butadierb (er 3 rthrene) or a homologue thereof, sttoh as 
isoprene, is saturated with dry aqueous isttmonia and 
lubjeoted to heat and pressure.— A. 8. 

Elastic substanoes [arlifkial ru65sr ] ; Process of preparina 

B. B. Earle, Cambridge, MsSs., Asing^ to Hood 

Robber Co. U.S. Put. l,m,817, AprU 21, 1914. 

LS-BuTADiiEB (erythiene) or a homologue ^leieof is 
mixed wHh 1—8 per oent. of a higher fstty aeid, h eate d 

If 
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in 9 , dosed veieel at 100° — 120° 0. until the mue eolidifies 
(1—8 weehe). and any unohanged hydrooarbon and by- 
products removed by diitUling with steam. — ^A. S. 

Rif66erf hom and ivory ; Process of manufactwe of products 
resembUti^ from animal or vegdMe colloids or 
albuminoids by treatment in vacuo, with or without (he 
addiUon of olher materials. W. Plinatus. Fr. Pat. 
465,047, Nov. 18, 1913. 

Thi inoorporation of gelatin, on the one hand, or of 
casein and albumin, on we other, with other ingredients — 
water, glycerin, etc. — necessary for the production of soft 
or hara masses resembling rubber, horn and ivory, mi^ 
be effected much more completely in a partial vacuum, with 
the result that subsequent segregation of the constituents 
is prevented, whilst the masses obtained are free from 
water and from air-bubbles. The addition of subsidiary 
ingredients such as camphor, resins, fats, oils, waxes, 
tar, asphaltum, rubber and reclaimt^ rubber, oellulMe 
esters, starch, dextrin, sulphur and various mineral 
fillers, may take place either bdore or during the treatment 
in vacuo ; and the product may be harden^ subsequently 
by means of the usual hardening agents. — E. W. L. 

Slastic or jlastic masses ; Process for the. preparation of 

. J. Stockhausen. Fr. Pat. 465,306, Nov. 25, 1913. 

Under Int. Conv., Doc, 20, 1912. 

An intimate mixture of gelatin, 125 ; glycerin, 125 ; cam- 
phor, 6 to 20 ; sulphur ; and colophony, 10 to 50 grms., is 
neat^ for several days, and 4 per cent. formaBehyde, 
10 to 20 ; or sodium bichromate, 3 to 10 grms. is then in- 
corporated with it. — E. W. L. 

Process of producing isoprene. U.S. Pats. 1,094,222 and 
1,094,223. See XX. 


XV.— LEATHER; BONE; HORN; GLUE. 

Willow barks ; Classification of by means of chemical 

readions, G. Powarnin and A. Barabanow. CoUeidum. 
1913, 276-282. 

Thb experiments were made with extracts prepared from 
barks of 34 Russian willows (22 pure varieties and 12 
hybrids). The general reactions were : dark brown 
precipitate with copper acetate, with barium hydroxide, 
and, with the exception of S. viminalis, with calcium 
hydroude; brownish yellow precipitate changing to 
brownish g^n with lead acetate ; brown ring, colouration 
and precipitate with concentrate sulphuric acid ; light 
red to yellow precipitate with foimaldehyde and hy&o- 
chloric acid ; light brown colouration with silver nitrate ; 
brown colouration with nitrous acid ; light red stain on a 
pine chip (this fails in some cases) ; yellowish red to brown 
precipitate with quinine hydrochloride ; green to brownish 
green colouration with ammonium vanadate ; y^ow to 
ch^-red precipitate with concentrated hydrochloric 
acid ; lemon yellow to orange precipitate with bromine 
water ; yellow to brown colouration with sodium molyb- 
date. The reactions of the tannins from the different 
varieties are tabulated, and these allow of the division of 
the barks from the pure varieties into two groups charac- 
terised by giving (1) an immediate precipitate with copper 
sulphate and ammonia, a violet colour with ferric chloride, 
and a oheny-red to violet colour with gold cBoride: 
8. viminalis » typical of this group ; (2) no precipitate at 
first with copper sulphate and ammonia, a green colour with 
ferric chloride, and a brown colour with gold chloride : a 
typical member of this group is 8. purpurea. Characteris- 
tic for certain varieties are : 8. viminmis, a white precipi- 
tate, gradually turning brown, with oaldum hydromde ; 
S.pentandra, a green colour with ammonium molybdate ; 
8. ba^loniea light brownish green, 8. repsns dark green 
and 8. lanaia dirty green with sodium tunntate; 8. 
Zapponum pink, Sjpurpurea greenish yeliow,^peatoiidro 
ye&ow, and 8. Wisgeliana dark brown with disodinm 
phosphate. The reaotioni show that the willows contsin 
two Claeses of tannin* The bares from the hybrids 
gave in general reaottoi lepreaenting the combiiied 
elleoto ^ tf* tanite of m imie varietiea from which the 
hybrid had been bfeed.--A, A 


Tannin of the bark of 8alix alba x viminalis. Q. Powarnin 
andN. Sohorawlew. Collegium, 1913, 283—291. 

Thb bark of Salix alba x viminalis contains, in addition to 
phlobaphenes, two tannina giving different reactions with 
copper sulphate and ammonia and with ferric chloride 
(see preceding abstract). The one tannin (from 8. 
viminalis) may be separated from the other (from 8. alba) 
by fractional precipitation of a methyl alcohol solution 
with ether. The tannin of 8. alba is a yellow or white 
tannoeide, which 3ri6ldB anhydro- and oxy-phlobaphenee, 
and on hydrolysis yields protooatechuic acid. 8. vminalis 
contains free sngar ; its tannin yields pyrogaUbl on hydro- 
lysis. It is noted that in the anBysis of tanni^ materials 
both free and combined sugar should be determined.— A.S. 

Tanning materials ; Pentoses m , and the detection of 

mangrove. H. C. Reed and A. Ashubert. J. Amer. 
Leather Chem. Assoc., 1914, 9 , 131 — 135. (See also 
this J., 1914, 151, 152.) 

Thi yellow colour followed by a red precipitate produced 
by adding phlorc^lucinol to the hydroohlonc acid distillate 
is not necessarily an indication of the presence of methyl- 
furfural since other aldehydes, such as formic, acetic and 
anisic, give the same reaction. Filter paper steeped in 
aniline hydrochloride gives, with furfural, an immediate 
cerise colouration whilst with mothylfurfural it gives a 
yellow colour turning brick red, with anisaldenyde a 
yellow not turning to crimson, with acetaldehyde and 
formaldehyde no colouration, and with paraldehyde a 
crimson colouration. Pentoses, pentosans and methyl- 
pentoses may he formed dur^ the distillation with 
nydrochloric aoid by hydrolysis of glucosides and other 
substances present in tanning extracts. Furfural is a 
general decomposition product of carbohydrates, and 
mothylfurfural which is formed by the hydrolysis of 
rhamnose with dilute acids is produced when substances 
are present which yield rhamnose by the action of acids : 
quercetrin, sophorin (from blaokthom berries), xantho- 
rhamnin, hesperidin and frangulin yield rhamnose under 
these conditions. This may also introduce an error in the 
determination of sugar in tanning materials, since the 
sugars present as ascertained by nydrolysis include the 
sugars formed in the operation itself and not naturally 
present as such; xylan, for example, yields xylose, 
which reduces Fehling’s solution. In distillation tests 
with hexose sugars, reactions, with the pblorogluoinol 
test, similar to those from the pentose and metbylpentose 
sugars were obtained. Dextrose in large amount gave 
the methylfurfural reaction, in small amount, a negative 
test; hevulose in all oases gave a negative test. The 
following extracts gave the furfural reaction with phloro- 
gluoinol : quebracho, myrobalans, suipbite-celittlose, 
sumac and chestnut. Gambier gave a drab precipitate 
with a colourless solution, showing absence of pentose 
or metbylpentose sugars or of glucosides or other materials 
yielding tnese by hydrolysis. The precipitate obtained 
with phloroglucmol and the distillate urom mangrove 
extract was not of the distinct brick-red colour given by 
the methylfurfural phJorogluoide obtained from rhamnose 
but was of a brown colour. The character and method 
of extraction of the mangrove bark had an inflaenoe on 
the colour obtained by the test. Methylpentoses or 
compounds forming them were apparently more readily 
extracted than were pentoses or rarfural-forming 
compounds. Quercitron or black oak bark containing 
queroitrin whioh^ields rhamnose on hydrolysis gave the 
methylfurfural test similarly to mangrove, as did also 
cutoh. The value of the proposed test for distinguishing 
mangrove is open to doubt. — D. J. L. 

Tanning materials in admixture ; Determination of . 

B. H. RMom. J. Amer. Leather Chem. Asioo., 1914, 
9 , 136-189. 

Solutions of the strength used in the official methods of 
analysis were prepared nrom different extracts and 200 c«o. 
of each were sham with 5 gtma, at pare degnmmed or 
boiled-off silk, allowed to ybm. overiiiigbt^ and the silk 
■qneeaed and dried. Each extract prodnoed a diatltiotive 
ooloar.on the rilk and varioos makM ci fhs ssme material 
varibd Uttto from tha standard lor fmiher 
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ovidAiioo for idfti^iifioAtlon wm obtoiiMMl by dippiiig |rfwwi 
of the impregnated in solatioiM of im^gentaTwlowing 
the oolonr to doTdiop, washing and comparing the nsnlting 
colour with the standsurd. The ool^r pi^uced by 
lime water on B0k previously impregnated inth mangrove 
extract was characteristic a^ shown by no other materi^ 
tested.— D. J. L. 

Tanniw pwpoHSi Water and its purification for 

M. F. Conn. J. Axner. Leather Chem. Assoc., 1914, 
9, 148—158. 

Watibb for tannery use should be free from turbidity and 
contamination, s^ and free from iron. To remove 
turbidity and bacteria, the beet coagulant for tanners* 
use is aluminium sulphate, added os a 3—5 per cent, 
solution ; when there is not sufficient alkalinity in the water 
to precipitate all the alum, slaked lime or soda is previoudy 
added. Hard water is lees objectionable when used for 
unhairing purposes than in any other part of the tannery, 
but when sodium sulphide alone is um, a proportionate 
waste of that materiiu is caused. For soalnng, washhig 
and bating purposes and in the yard and leach house, 
temporary hardness is a great disadvantage. If a hide 
is transferred from a lime liquor to water h^h in calcium 
bicarbonate, lime becomes fixed in the hide as carbonate, 
causing rough grain and stain and discolouration in the 
tan liquors. For neutralising temporary hardness, an 
acid which forms an easily soluble calcium salt and which 
has no effect on the liquors if used in excess, is preferable, 
such as lactic or acetic acid. Hardness is very objection- 
able in making up fat-liquors. For each German degree 
of hardness (17 parte per million) l^lb. of soap will be 
wasted for every 1000 galls, of water used. Lime soi^ 
adhere to the leather and cause trouble in the glazi^. The 
efficiency of water-softening plants using slaked lime, and 
alkalis, is greatly increased by heating the water (dightly 
by means of exhaust steam. Water entirely free from 
bigness and low in sodium carbonate can be obtained 
by first applying the chemical process followed by the 
“ Permutit " process. Any iron present may be removed 
by use of maimaneee-permutite (a zeolite in which sodium 
has been replaoed by manganese by treatment with 
manganese cmoride and permanganate solutions) whereby 
it is completeW oxidised and retained os hydroxide on 
the filter. — D. J. L. 

JRtversibk transformation of gum and gelatin from the 
emulsoid into the suspense^ oonditian. Scarpa. See 

xm 

Patshts. 

Leather ; Process of colouring artificial . E. Qirzik, 

Vienna. Eng. Pat. 4668, Feb. 23, 1014. Under Int. 
Conv., Deo. 18, 1013. 

A SOLUTION of say 10 kilos, of nitrocellulose in one of the 
known solvents, is mixed with softening oils and with about 
5 kilos, of aluminium hydroxide, spr^, in one or more 
1 ayers, on one side of an undyed cotton fabric, and allowed 
to dry. The fabric is then dyed in an acid bath with a 
basic aniline dye.— £. W. L. 

Leather substances} Meihod of manufacturing . C, 

RMer, Hamburg. Eng. Pat. 19,787, Sept. 1, 1913. 
Under Int. (kmv., Sept. 2, 1912. 

Lxathxb or leather waste is ground with granular non- 
fibrous snbetances (e.g., magnesium oxide, kieselguhr, 
metallic pigments or organic substances) and treated 
with a biniffng agent {e.g., solution of magnesiam chloride 
or sulphate, tar oils or mineral oils, etc.). For example 
the nouad product may be mixed with glycerin smd 
slakM lime, and then with linseed oil as binding agent. 
Snbstaiioes thus obtained may be made into plates or 
slabs, or used in the production of jointless floon.-^, A. M. 

Leather ? Proem for gminsmg and rendering mnermenile 

s^U,inf&ier enidumk . 0. Knm sod l£ BfiUert. 

ft, Pat. 464,842, Nov. 12, 1918. Imder Int Conv., 
April 16, 1918. 

Tbb leather is dried in a vaonnm, tmaM with a solntinii 
of lesia in carbon Idsnlphlde, alodhol, ether, amyl sleohel. 
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petroleum spirit, beniene, aoetone or ketonss or mixtnris 
of these, ana then exposed to formald^yde vapour un^ 
diminished pressure.— D. J. Li. " 

Chrome tanning} Proeese for . F. Hirsch. Ger. 

Pat 271,585, Maroh 18, 1913. 

Thx chromic acid solution is reduced by means ol 
alominium bisulphite or zinc bisulphite^ or a mixture of the 
two, without addition of acid ; retardation of reduction 
may be adjusted by addition of an acid or of an alkali 
or alkaline-esrth bi^phite together with an acid. When 
^umininm bisulphite is ua^ aluminium hydroxide 
is precipitated in the hide, and the advantgges of a baste 
tannage are obtained in addition.— T. F. B. 

QlueiVegetabk]} Uanufaetwre of . Perkins Gfiue Co. 

Third Addition, dated Oct. 28, 1913, to Fr. Pat. 486,297, 
Nov. 11, 1911. (See this J., 1918, 761.) 

A VBQXTABLB glue having the required -properties of 
viscosity, cohesion and a&esion is preparM oy mixing 
a product of very high viscosity with one or several 
oarbohvdrates of lower viscosity. For example it may be 
made from a mixture of starches, one of wluoh has been 
treated too long or too strongly with oxidising or hydro- 
lysing agents and another which has not been treated 
sufficiently to produce a good glue. — ^D. J. L 

Horn or ivory ; Manufaetwre of produtds similar to — 
from albuminous materials and neutral or acid esters of 
higher alcohols. W. Plinatus. Fr. Pat. 465,048, Nov. 
18, 1913. 

Albuminous substanoes of animal or vegetable origin 
e.g.t albumin or casein or their derivatives snch as 
the alkali albuminates, are treated with neutral or 
acid esters of higher alcohols or amino-fatty aoids. 
The albuminous matter becomes hard and coagulated and 
is subsequently mixed with organio materials such as 
resins, sulphur, camphor, pitch, paraffin, oils, mbber 
or cellulose derivatives in suitable solvents.— D. J. !«. 


xvi.-aonjs ; FsimLisEais. 

Sods and kaolin 2 Adsorption phenomena in . J. B. 

Harris. J. Phys. Oiem., 1914, 18, 355-872. 

Evipbncx is brought forward in favour of the view that 
the acidity of soils, at any rate of those of the sandy loam 
type, is not due to insoluble organio acids of the nature of 
humic acid, but to the selective adsorption of bases from 
the salts in the soil solution, the solotion being thus left 
acid. The amount of base adsorbed on treating snch 
a soil with a neutral salt depended on the salt used, 
being greater for sodium acetate than for potassium 
nitrate and sodium chloride. When a soil was 
treated severa) times with each of these salt solutions the 
dUfferonoee in their acidity became greater with each 
application. Preliminary treatment with dilute acid, 
followed by thorough washing, increased the power of a 
soil to Ub^te acid from salts, ptesomably beoatise the 
originally adsorbed base was removed by the acid, thus 
allowing the soil to adsorb much more: the effects pKoduoed 
by N/2 and N/80 sulphuric acid were almost wentiosL 
Kaolin in its natural condition did not affect a salt aolutloii, 
but after treatment with acid and waddng, it behaved 
in just the same way as a soil towards neatml ialts. The 
effect of acid on the kaolin varied with the oonoeiitration, 
which indicates that its action consisted, not in nsntralislng 
adsorbed basic material, as in the case of sofl. but in render- 
ing some of the silioates ooUoklal and capable of adsorfaing 
bases. In no case was the acid merely adsorbed by the 
soil or kaolin and then liberated on treatment with a salt 
Using barinm diloride as the neutral salt the base was 
adacMoed In quanUtioi practically equivalent to the 
amount of a^liberated. After Imuing with ooncentrated 
sulphuric acid for seven homi to remove efi oegmiio 
matter, and then wMhlng cat sB the acid, the coir was 
still capable of Ubsratlag as rnneh aCkl from a salt sdatlon 
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w A loU which h»d only been treated with N/20 ralphiirio 
acid. Thia ahowa that in anoh aoila the adaorbing aaent 
ia probably a hydrated ailioate and not organic matter. 

— W. H. P. 

8oiU 7 {kcfwrrence and nature of carbonind material in . 

0. Schreiner and B. E! Brown. Bull. U.S. Dept. 

Agric.^ Bureau of Soils, No. 90, Deo. 1912. 

Thk coarser fractions of well disintegrated soil weve 
subjected to elutriation first with mixtures of bromoform 
and carbon tetrachloride and then with water, to separate 
and roughly fractionate the lighter organic material. 
This was separated by a process of mechanical assortment," 
aided by the Ions or microscope, into the following types : 
(1) plant material and (2) animal material, both of organ- 
ist structure, (3) charcoal particles, (4) lignite particles, 
(6) coal particles, and (6) other materials some of which 
suggest intermediate formations. All these t^rpos pro- 
bably exist in finer subdivision in the finer fractions of the 
soil. The coal and charcoal types in particular were found 
in all kinds of soil, in ordinazy subsoils and in samples col- 
lected at depths of 15 to 50 feet below the surface. A 
relatively large fraction of soil organic matter may 
consist of those resistant forms, which would become avail- 
able only with extreme slowness. An analytical method 
depending on graded or moderated oxidation which 
would give some indication of the availability of the organic 
matter is desirable. The wide occurrence and the charac- 
teristic apfiearanoe and nature of the various particles 
suggest their actual formation in the soil to some extent. 

— W. H. P. 

Soils ; Action^ manganese in J. J. Skinner, M. X. 

Sullivan, J. H. Beattie, F. B. Reid, and H. Winokelmann. 

Bull. U.S. Dept. Agric., Bureau of Soils, No. 42, Apr. 3, 

1914. 

In pot experiments with wheat in a poor soil; manganese 
salts in the proportion of 6 to 60 parts per million had a 
stimulating effect, larger quantities being often injurious. 
In a good soil no stimmating effect was observed. Wheat 
was also grown in aqueous extracts of the soils and the 
oxidising power of the roots tested bv adding aloin 
solution in the last two days of growth, the extent of the 
change from pale yellow to red being measured oolori- 
metrmally. Toe manganese alwa^ improved the oxidising 
power of the roots. In extracts from poor soils this led to 
increased growth, and in some oases to the removal of 
harmful organic compounds which probably were the cause 
of retards oxidation in the untreated extracte. In 
extracts from good soils the stimulated oxidation appeared 
to be excessive, and the growth was consequently dimin- 
ished. In a five-year fiela test on a silty clay loam soil of 
acid oharaotcr, 6() lb. of manganese sulphate per acre had 
a harmful effect on wheat, rye, maize, oowpeas, and pota- 
toes, and decreased the already bw oxidising power of the 
soil The catalytic power of the soil as measured by the 
rate of decom^^ition of hydrogen peroxide was only 
slightly if at all increased. These effects may bo due to the 
a^ OMracter of the soil, and treatment with manganese 
salts is not suitable for a soil of such a nature which is in 
need of liming.—W. H. P. 

Bacterial action in soils as a function of food concentration 

and of insoltdde organic matter. 0. Rahn. Zentr. Bakt. 

u. Parasitenk., 11. Abt., 1913, 88, 484--494. Ezpt. 

Btat. Record, U.S. Dept. Agric., 1914, 80, 217—218. 
From experiments with sand of different degrees of fineness, 
it was concluded that bacterial activity in soils depends 
upon the size of grain, water content, and concentration 
or nutrient substances. In the decomposition of peptone 
by Boc. myeoides the final reaction proauct was alwa^ the 
same for a dven concentration of nutrient material only 
the speed cn decomposition varying with the size of grain 
mid water-cemtent ox the soil : in otW cases both the speed 
of deoompoaitioo and the final p^uct were affected by the 
last-named factors. In relatively dry soils, spongy 
onpank substano^ such as cellulose, hM a dehydrating 
ef^ and diminished bmitnrUd action, but in wet soils 
they promoted ventilation and henro increased the 
aotifity of' aerobic bacteria,— A. 6. 


Partially sterilised soils ; Growth of plants in E. J. 

Russell and F. R. Petherbridge. J, Agric. Sci„ 1918, 
5,248—287. 

The growth of plants in Mrtially sterilised soils showed 
the f(^owing important differences from that in untreated 
soils, termination was generally retarded, but occasion- 
ally there was a partial acceleration affecting some of the 
seeds only. There was generally an acceleration in growth 
u p to the appearance of the third or fourth leaf, but some 
times, especially in soils heated to 100^0., a marked 
retardation. The retardation was on the whole more 
frequent during dull winter days than in brighter weather 
and was accompanied by a dark leaf colour, and either 
a purple pigment or a tendency for the leaves to curl 
downwards, the whole suggesting an attempt on the 
part of the plant to reduce assimilation. Later on the 
pigment disappeared and the curling ceased. Growth 
became rapid and proportional to the plant food present. 
Plants grown in soils heated to 100^ C. showed a very 
remark^le fibrous root development and had larger 
leaves of deeper colour, stouter stems and shorter inter- 
nodes. They fiowerod earlier and more abundantly and 
their dry matter contained a larger percentage of nitrogen 
and sometimes of phosphoric acid. The roots and stems 
gave up their mineral food constituents more completely 
to the fruit. Plants grown on soils heated to 65° C. or 
I treated with volatile antiseptics showed fewer of these 
effects. There was only rarely retardation in seedling 
growth, but usually an acceleration, sometimes a rapid one, 
followed by steady growth. No special root development 
or shortening of internodes occurred but there was a 
marked improvement in the percentage of nitrogen and 
phosphates in the dry matter, and in ^e translocation of 
these materials to the fruit. The principal chemical 
difference was that in partially sterilised soils ammonia 
accumulated and nitrates were absent. The aqueous 
extract of the partially sterilised soil was much ri^er in 
nitrogen than that of untreated soils. Soils heated to 
100° C. contained decomposition products which dissolved 
in water to a brown solution. Some of these products 
proved specially suited for the nutrition of certain moulds. 

— W. H. P. 

Experiments on the rate nitrification. Beesley. See 
Patents. 

Superphosphate ; Apparatus for use in the manufacture of 

. Q. H. Lynen, Passaic, N.J. U.S. Pat. 1,093,141, 

April 14, 1914. 

A MOVABLE platform is introduced into the superphosphate 
chamber ana engages adjustable walls therein, so as to form 
a receptacle for the material to be removed. Means are 
provided for subsequently withdrawing the walls and 
passing the platform beneath an unloading device outside 
the chamber. — F. Sodn. 

Fertiliser from siliciouSf potassium-hearing rocks and 
minerals containing pho^horic acid ; Process of producing 

a . Chem. Fabr. Khonania and A. Messerschmitt. 

First Addition, dated Oct. 14, 1913, to Fr. Pat. 4^,367, 
Aug. 13, 1913 (this J., 1914, 327). 

The lime used as described in the chief patent (loc. cit.) 
may with advantage be partly replaoea by alkali, e.g. 
sodium carbonate, and the process may be carried out in 
two stages, the silioious rock {e.g. leucite) being calcined 
with 30 per cent, of lime, and the resulting douKe silicate 
of lime and potassium finely pulverised and heated with 
the ground phosphatic mineral to incipient fusion. The 
use of 6 to 10 per cent, of sodium carbonate facilitates the 
progress of the reaction. — E. W. L. 

Ferfiffssfs obtained by means of chemical reactions and 
compounds, for use either as simple fertilisers, or, in 
admixture, as complete manures. E. T. Auebw. Ft, 
Pat. 464,285, Oct. 8, 1913. 

An aqueous solution of 200 kilos, of ferrous sulphate is 
added gradually, with constant stirring, to milk of lime 
oontammg 100 kilos, of lime. The mixtiue ia idlowad to 
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■tMid for several hoturs, the water run off thro^ a ooal 
dust fflter» and the sediment washed twice wiw water, 
and than spr^ out on earthenware tra^ dried in an 
oven at 00® C. or more, and granulated. C)opper sulphate 
and other metallio salts capable of decomposition by 
nubv be used in place of iron sulphate ; and nitro- 
senous, phoei^tio, potash and gypsum fertUieen may 
he added to tberesidue after filtenng. The fertilisew are 
quite harmless to vegetable life, and act not only as 
fertilisers but as remedies in chloroaiB and other plant 
diseases. — W. L. 

XVn.-SUQAR8; STARCEBS; OUH8. 

UtHtuHt; S^aeUon of tufor from came .and the 

elimintUion of the reducing iugare bu fermentation. 

L. Pellet. Intern. Sugar J., 1913, 16, 222. 

To remove reducing augara from cane molaaaes, and thus 
cause the crystallisation of a greater amount of suoroM 
would otherwise be possible, the author recommends 
diluting the molasses to 20®Brix, and inoculating with a 
yeast, which ferments the reducing sugars but not the 
sucrose. After fermentation at 30° — 34 C., the mixture 
is distilled, the alcohol collected, and the extraction of 
the sucrose in the residue effected as in the case of beetroot 
molassee.~nJ. P. 0. 

DeiOrou ; Action of ammoniacal coppw Aydros^ on — . 

A. Windam and A. Ullrich. Z. physiol. C!hem., 1914, 
90,366—368. 

Deztbosk, which yields 4-inethylimidaiole when 
with certain metallic hydroxides and ammonia (this J., 
1906, 616), yields imidazole-4-oarboxylio acid when treated 
with ammoniacal copper hydroxide.— L. B. 

Carbohydrates and related substances ; Oxidation of-— by 

meons of pohutinm I^T^IUO 

N. Walker. Chem. Soc. Trans., 1914, 106, U31— 1140. 

Aldosbs are almost quantitatively oxitoed by potassium 
persulphate in the c^, the process being greatW acode- 
W smaU quantities of sUver sulphate. Galactoso, 
arabinoM, and xylose are oxidised at about the same rate, j 
dextrose and polyhydric alcohols more 
ketoses and diaacoharidee are attacked somewhat more 
rapidly than the aldoses. — G. P. M. 

Honeys Determination of sulphur 

n^eriais containing much sugar. F, E. Nottbohm and 
H. Weinhausen. Z. Unters. Nahr. Qenussm,, 1914, 
27,681—687. 

In the determination of total sulphur in siwh substances 
as honey, fruit syrups and tom, correct ^ 

“ taineSr by treati^ 20 grms. of the simple m » 
flask with ()-2 gnh. of magnesium carboMte W o.o. 
of nitric acid ; when the preliminary violent ^ 

over the is heated over a spirit flame and quantities 

of nitric acid are added from ^ 

Euea ocMO to bo evolved. The .olution is tton tram- 
to a basin, evaporated on a water-bath, the remam- 
ing nitric acid removed by renea^ .J' 

hyd^hloric acid, and the sulpWc acid determined m 

the usual way. — ^W. P. S* 

Gum and aelaiin; Reversibk transfomu^n of— from 
ihjt tmulsoid into the suspensoid condition, 

RjnrS^chte!!,iULrro KoUold. 

Zeits., 1914, 14, 210. 

oottoidi, the viscos^, for ei^jd^ 

Kiffh^ban that of aqueous alcohol of si mil y ooncentra- 
ttML On addition ot water the solutionB 

SnSSJlw a nsfattv. ehctric ehaige. flotattons ci 


sodium, potassium, barium or ferric chlorides, pota^um 
chromate, copper, ammonium, or ferric sulphates, hy^ 
chloric, nitric, or sulphurio acids, or pqt«um hj^w 
precipitate the gum, whilst mercuric chlonde renders m 
solution dear. The gelatin solution is ooag^ted ^ 
mercuric or ferric cworideB, or copper ^phato, and 
rendered clear by sodium, potassium, ot barium ohlorM^f 
potassium chromate, ammonium or fetiio sulphates, mtiio 
or sulphurio acids, or potassium hydroxi^. The coagumm 
xffoduced in the gum sdutlon is, in moat oases, sdubto in 
cold water, but that produced by potas^ oh^te « 
ferric chloride is insoluble both in cold and hot waw. 
The gelatin ooagulum is soluble in hot water and has the 
properties of an emulsion-cdloid. — ^A. S. 

DibenzoylglucoxuUm ; a natural ben^l derivative^a new 
disaccharide. Power and Salway, See aX. 

Patents. 

Sugars [from sawdust] 2 Process of 
— . F. E. Gallagher. Troy. N.Y.. and H. S, Mor^ 
AUston, Mass. Eng. Pat. 14,938, June 28, 1918. 
Under Int. Conv., July 16, 1912. 

Liqnoobllulosi, e.g.. sawdust, is heated with ^«fhflie 
water (containing chlorine equivalent to 0*2 per cenU ox 
the dry sawdust) or with a mixture of nito and hy^ 
chloric acids (in quantities equivalent to 1-18 and 1*17 
per cent, respectively of the drv sawdust) for ^ w 
Snutes at a ^ure of 136 lb. Or the sawdust is treated 
with chlorine at the ordinary temPf®*”® 
hours and then, without removal of the chlorine, hea^ 
with dilute mineral acid, e.g., sulphuric acid m quantity 
equivalent to 1 per cent, of the dry sawdust.— L.B. 

Process for obtaining trehalose and a vegeiMi acid. Qer. 
Pat. 271,789. See XX. 

XVIIL— FERMEHTATIOH IMDUSTRIKS. 

Inveriaae; A thermo^sUMe form 

Bidl. Soc. Chim. Belg-. »» 

When an extract of yeast wm bc^ed the whole of tto 
invertase was not kiUed. the filtered wljtion^^ 
wtive. . At 80® C. the enzyme wM.*bso^ by, 

precipitated with the coagulable protoinSjjjnd ^fil^ 
Son was inactive. Some of the mve^^ how- 
^er, BtUl undestroyed, present m the p^pta^ 
for by treating this with bo^ wato. iSS? to 
rested to S liquid, and after filtration the latter was 

active. — G. F. M. 

Inverltuc odion; o/— . 

Bchenski. Biochem. Zeits., 1914, 61, 446— to i . 

VntfUivnsQ the lines of experiments oar^ out byJpiU 
fi^hi. Jj, 1908, 826) the »u^t ^ 

‘Xrrion Sf ..ore., by 5 



■tjAtes that there is no conoiuwvc — 

# Btinmiift hv invertase. The kinetics of inversion may 

in iiOTBe invMtoie jwepmtioii..— J. H. L. 

In consequence of ex] 
acid is not fermentable 
the hypothesis of v. UU 
this aofl is an Interme^te 
tion. The small quantities of 
the action of dried yeast on 


Its showing that 
-- veast,^ authors reject 
Tj!, 1914, 868) tU 
lauov of akoholio 
^ aoetaldohyde ^ 

dilute solutions of | 
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[May 90, 1014. 


add {loc, cU,) are mbably due to autofermentation of 
the yeast, stimulated by the preseuoe of the aokL~J. H. L. 

Amyh*procett of fermenioHon. 0. Grove. J. Inst. Brew., 
1914, 20, 248-261. 

Thb amylo-prooeM, which is used in many of the largest 
distilleries of France, Italy and Spain, is onaraoterised by 
the use of mould fungi instead of malt for the saooharifioa- 
tion of the starch and by the rigorous application of pure 
culture methods on a large scale. The organisms employed, 
originally isolated from “ Chinese yeast,** belong to the 
^ups Jiucor and Jthizopue. The most satisfactory one, 
B. JjeUmarf converts starch into dextrose and also slowly 
ferments the latter, but in practice a special yeast Isee^ 
WiU, this J., 1913, 1123) is added to ed^ fermentation. 
During saccharification the mould is kept submerp;ed in 
the liqj^uid, otherwise sporulation occurs, accompamed by 
oxidation of starch. In submerged cultures of the 
mould, sections of the filaments become detached in the 
form of oval cells (gemme) which germinate more rapidly 
than the true s^res, so that when a very rapid saoohanfioa* 
tion is i^uired the mash is treated with a bub ’* of the 
mould instead of the spore culture usually employed. 
The princip^ raw materials of the amylo-prooess are rice, 
maise, manioc, dari, millet and potatoes. The method of 
working maise is given in detail. The starch has first to 
be liquefied as completely as possible For this purpose the 
maise is coarsely ground and agitated for 1 hour with two 
parts of water containing hydrochloric acid (usually 6—8 
litres of concentrated acid per 1000 kilos, of maize), and 
then introduced into the first of two cookers, in which 
the pressure is raised to 60 lb. per sq. in. in 16 — 20 mins, 
and maintained for 16 — 30 mins, whilst a small quantity of 
steam is allowed to blow oi! in order to keep the mash in 
agitation. From the first cooker the material is 
blown into a second similar one the inlet to which is some- 
what constricted so as to cause disintegration of the solid 
particles by sudden expansion (^. Boidin, Eng. Pat. 19,633 
of 1907, this J., 1908, 686). The pressure in the second 
cooker is kept at 30 lb. per sq. in. for 20—30 mins, and 
then the mash is blown into the fermentation vat. This 
is a vertical, air-tight cylinder with dome-shaped ends. The 
nsual capacity is 1000 hi. (22,00(^all8.) corresponding to a 
mash of 20 — ^26 tons of maize. The contents are cookd to 
40® C. by running water over the outside of the vessel 
(10 — 12 hours) and a current of sterilised air is passed 
upwards through the mash all the time. A pure spore 
culture of the mould, grown on moistened rice, is then 
introduced, rigorous precautions being taken to avoid 
infection of the mash with foreign organisms. During the 
first 21 hours, the ternwrature falls to SO-S** C., the sp. gr. 
of the filtered mash does not change, and no sugar is 
formed. After a further interval of 8 nours, a pure culture 
of the yeast is introduced ; if added at an eariier stage it 
hampers the development of the mould. Vigorous 
fermentation sets in after 24 hours and the air current can 
be stopped. Fifty-three hours after inoculation with the 
mould, the quantity of sugar present is at its maximum, 
about 11*4 per oent., and afterwards it falls rapidly, and 
the process is complete within 4 days from inoculation. 
The final gravity of the filtered mash is about 1,000, 
the (apparent) reducing sugar is 0'3 per cent., the acidity 
0*6 grm. per litre, and the mash gives no blue colouration 
with iodine. It is possible to work more quickly by 
saccharifying by means of a “ bub *’ of the mould, 1 /lO 
of the volume of the total mash, and made in a similar but 
smaller air-tight vessel. When manioc and potatoes are 
employed, malt is used instead of hydrochloric acid, to 
assist liquefaction of the starch. Potatoes are first grou^ 
to a fine mass, wanned to 66® C., mixed with crushed 
malt and water, stirred and warmed to 70®— 76°C. for 
16 mins., and then transferred to the cooker. Powdered 
manioc, mixed with 3 parts of water, is similarly treated 
with midt. No saooha^oation should take place, because 
the 80 ^ would be caramelised in the cooker. The yield of 
alcohol obtained by the amylo-process is considerably 
hif^her than by other methods, w no dextrins are 1<% 
onfennented and the fennentation is pore. The alochol 
podooed contains less foreshots and tailings and much 
tass fusel oil tiian that obtained by non-aseptic fermanta- 
tioD, After the distiliation the fermented the 


residue is filtered hot and the draff preeaed and dried ; the 
pressed cakes contain 20 per cent, m oil which ia extracted 
with petroleum spirit and the dried residue is sold as cattle 
food. A sample of this residue contained water 8*53, oil 
2*96, albuminoids (N X 6*26) 47*6, cellulose 8*27, extraotivo 
bodies 30*44 and salts 2*30 per cent. The an^lo process is 
particularly suited for use in hot climates. Its use in this 
country is at present prohibited by the Excise Authorities. 

^J. H. In. 

Beer ; Bate of fermentation of ^ming eolutiona when 

added to . J. L. Baker and H. F. E. Hulton. J. 

Inst. Brew., 1914, 20, 241— 247. 

Priminq may have two distinct objects, viz., to impart 
sweetness and palate-fulness to running beers, ana to 
induce and augment rapid conditioning. The materials 
most frequently used are cane sugar (candy), invert sugar, 
and dextrinouel syrups prepared by the action of acids 
on starch. The effect of priming on running beers is 
more or less transitory, for the added sugar remly brings 
about a continuance of the primary fermentation over a 
period which depends on a number of factors including 
treatment of the beer in the cellar. The authors* experi- 
ments indicate that cane sugar primings, added in the 
customary amounts, are completely inverted within 
24 hours, and, contrary to the generally accepted view, 
are fermented at substantially the same rate as invert 
sugar primings. If beer in barrels is well mixed with 
priming solution, and the barrels are then shived up, 
rolled well and left for some time {e.g., 16 hours) before the 
shives are out out, about 40 — 75 per oent. of the added sugar 
is fermented within seven days ; but if, after the priming 
has been well mixed in, the barrels are not shived up or 
rolled, practically no fermentation occurs for the first 
2 or 3 ^ys, and the amount of sugar fermented at the 
end of five days is small, e.g., 9 per cent, of that added. 

-J. H. L. 

CoUoide in been ; Determination of . R. Marc. 

Kolloid-Zeits., 1914, 14, 181— J 86. 

The method described (see page .564) for the deter- 
mination of colloids in effluents, may also be applied to 
the examination of beers, the sample being diluted with 
iD times its quantity of water and 20 c.c. shaken with 
10 grms. of finely powdered barium sulphate. The 
dififorenoe between the re&action before and after this 
treatment as ascertained in a Zeiss interferometer is a 
measure of the colloid content. Palo beers were found to 
contain a smaller quantity of colloids than dark beers, but 
when referred to the total dry solids of the beer, the colloid 
content was fairly constant at about 7*2 per oent. Of the 
colloids present in beer, starch and albumin are adsorbed 
more reaiwy than dextrin, and by using 10 c.c. of the diluted 
beer and only 1 grm. of barium sulphate, selective adsorp- 
tion was effected, the colloid content indicated (referred to 
the total dry sohds) ranging, in six different beers, from 
2*55 to 4*6 mr oent. By repeated treatment with a 
relatively smw <]^uantity of adrorbont, fractional adsorp- 
tion of the colloidal constituents coi^ be effected aira 
the results would give some indications of the character of 
the colloids present in a given sample of beer. — ^A. 8. 

Teaai; Beer--^, a vaUuMe fodder. P. Ddnhoff. Z. 

Spiritnsind., 1914, 87, 263—260. 

By boiling nreseed beer yeast for a few hours in a steam- 
heated, douhle-bottomed copper, a liquid and perfectly 
stable product is obtained which forms a valuable adjunct 
to swine fodder. The price at which the product can be 
sold (M. 4 per 100 kilos., or 2s. per owt.) appears to render 
the prooeM practicable even in small breweries.— L. B. 

Qrape m%H ; NUrogenout matter of . R. MardUe. 

C^ptes rend., 1914, 168 , 1109—1201. (See this J., 
1913, 647.) 

The fennentation of musts that have been freed from 
volatile nitrogenous matter is not always abnormally slow. 
The volatile nitrogen always disappears almost completely 
during fermentation, and tae yeMt often ntiliees a consider- 
able proportion of the organic nitrogen, a proportion wldcdb 
is much diminithed Vy addition of ammonia to the must. 
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ripe^M of the grapes is aooompamed by a deorease 
Of the Tolatue and organic nitrogen in the mnst.---L. E, 

A9p^Um watt {8tm9maiooytttM nigra V. TgK) ? Value 

ofunejorihearawlhof in deep media. KJayilUer. 

(See this J., 

Lbpiibbb’s statement that sine does not aooelerate the 

r rth of AepergiUus niger in media of such depth that 
ratio, vofume of liquid : free surface, exceeds 2, is 
incorrect. The catalytic action is as well marked in 
deep as in shallow media. — L. E. 


X 1 XA.-F 0008 . 

B«Uui OomptM tnd., 1U4, 168, IIW-IIOB. 

Ik the |mod 2866 to 1860, the evenge qtuuitity of nuM 
glntenyieldedbyfloan was 29'1 per cent, for 9-7 percent, of 
dry gluten), whilst for the period 1906 to 1914, aTwage 
was 24*7 per cent. The deorease does not appear to be 
due solely to degeneration of the wheat caused by btendve 
cultivation, but more probably to alterations in the 
milling processes and to the treatoient (bleaching, moisten- 
u^* etc.) to i^hioh the floor is subjeotea subsequently. 


Determination of sulphur in honeu and other materials 
gmi wwiy much sugar. Nottbonm and Weinhausen. 

Patents. 

AkoJudie beverages ^ Method off and apparatus for treating 

and bottling beeff cider, sparkling tnnes, and (dher . 

D.^E. Bobbins, Sidley, Sussex. Eng. Pat, 8420, April 9, 

The liquor, inunediatelv before chilling and bottling, is 
allowed to undergo “ bottle fermentation ” in a large 
chamber which can be hermetically closed. It is withdrawn 
through outlet pipes of small diameter leading ^m the 
floor of the chamber. To prevent solid matter deposited 
during the fermentation from passing into the outlet pipes, 
a tray is supported a little above the floor of the chamber 
and over the outlet pipes, and a flaime or a raised portion is 
provided on the floor of the ohamoer, around tne outlet 
pipes, and within the area covered by the tray, the outlet 
pipes being connected with this raised portion. — L. E. 

Bremng apparatus. C. B. Davis, Now York. U.S. Pat. 
1,094,069, April 21, 1914. 

An apparatus for use in the brewing industry for separating 
liquids from solids, comprises a sieve and a number d 
hinged plates which can be moved into contact with the 
underside of the sieve so as to seal the perforations. — ^L. E. 

Mash-Mer for the separation of beer vfort from grains. 

a Rath. Ger. Pat. 271,200, Sept. 10, 1912. 

The mash-filter consists of a series of closed chambers 
separated from one another only by filter-cloths and 
assembled in a closed casing in the manner of a filter- 
press. The mash enters the filter-chaml^TS from a 
common inlet pipe and the wort passes through the filter- 
cloths into the adjacent chambers and flows away through 
passages provide for the purpose. Water is then 
introduced into the empty chambers on one side of the 
filter-chambers, and percolates through the press-cake 
into the chambers on the opposite side, whence it flows 
away to a receptacle.— A. S. 

Vinegar; Apparatus for the manufacture of . A. 

Menegault, Arcueel, France. Eng. Pat. 27,2W, Nov 26. 
1913. 

The acetifying vats are barrel-shaped, and a hoop on 
the bulge of each vat has 4 spiral grooves in whicn an 
endless rope makes 3 turns, the rope passing round each 
vat in succession. A drum, mounts on a shaft operated 
by an dectric motor, and having oppositely mireoted 
spiral grooves at the ends, winds the rope. In each vat 
is a mercury thermometer ; when the temperature rises, say 
to 37” C., the mercury closes the electric circuit, the motor 
is started, and the vats rotate ; or rotation at definite 
intervals may be insured by an electric clock jwovided, 
at various points, with tappets which make contact with 
the hand aM close the oiromt.— L. B. 

AvdacMM ftmtnMe sugars [from saesdust]. Bog. Pat. 
14,988. See XVH 

PmemfertrsaUng potatoes* Bag. Pat 17,614. FssXlXa. 


Lard ; Detection of beef and mutton fats <a — — by Sbmsr*e 
method. H. Sprinkmeyer and A. Diedriohs. Z. Unteis. 
Nahr. Genussm., 1914, 27, 671—681. 

Appucation of Bdmer’s method (this J., 1914, 38, 828) 
to numeroiu samples of genuine lard, brnf and mutton 
fat^ and murturee of the same, yielded results khowiim that 
the method, is capable of detMting the preienoe of U) per 
cent., and in many oases 6 per cent, of beef or mutton 
fat in lard. Lards rendered by the authors yielded a 
difference value of 4-4® to 7-4® (i.e., the difference between 
the m.pts. of the least soluble glycerides and those of the 
corresponding fatty aoidsj, whilst the value Mg-f-3d 
(m.pt. of the glyceride-}-twice the difference valne) varied 
from 731 to 76*6. In the ease of beef and mutton fats 
the difference value lay between 0*8 and 1'2 and the valne 
Mg -f 2d between 66*2 and 67*3. With mixtures oontaining 
from 6 to 10 per dent, of beef fat the value Mg+2d was 
always below 72 and in the greater number of oases below 
70. The presence of hvdrogonated (hardened) fats in lard 
affects the value Mg-f 2d to about the same extent as doss 
the presence of beef fat.— W. P. S. 

Alum in foods; Use of . Report of Rsmsen Board, 

Oil, Paint, and Ihrug Rep., May 4, 1914. [T.R.] 

The United States Department of Agriculture has issued 
a bulletin announcement of the fi^ decision by the 
Remsen Referee Board on the general subject of alum 
in foods. The oonolusions of the Board are summed up 
as follows : — 

Aluminium compounds when used in the form of 
baking powders in foods have not been found to affect 
injuriomy the nutritive value of such foods, nor in small 
quantities, have they been found injurious to health. The 
Mme holds true for the amount of aluminium which may be 
included in the ordinary consumption of aluminium baung 
wders furnishing up to 160 mgrms. of aluminium daily, 
umittinm compounds when added to foods, in the form 
of baking powders, in large quantities, up to 200 mgrms. 
or more per day, may provoke mild oathwsis and in very 
laige quantities usually provoke catharsis, due to the 
sodiam sulphate which results from the reaction. The 
aiuminium itself has not been found injurious to health, 
beyond the production of occasional colic when very large 
amounts have been ingested. When mixed or packed with a 
food, the quality or strength of the food has not been found 
to be thereby rMuoed, lowered or injuriously affected. 

Beer yeast, a valuable fodder. Ddnhoff. See XVIIL 
Patents. 

Potatoes i Process for treating . B. Bndets, Breriau, 

Germany. Eng. Pat. 17,614, July 81, 1918. 

The potatoes, which are fint peeled if the produot is for 
human consumption, are out up or mashed to pulp, treated 
with a small quantity of water if necessary, aim fr^ from 
most of the juice by pressure or in any other suitaUe 
manner, The residne is boiled or steamed with or without 
addition of water, and finally dried at 80®--*110® 0. The 
juice is saccharified, fermented and distlUad, alodliol and 
a liquid cattle food being obtained.— I j. B. 

Food eomposUioH for stock. A. D. little, Boston, Mass., 
Assignor to Standard Alcohol Co., New York. U.S. 
Pat 1,092,221, April 7, 1914. 

StTBSTAiroiB oontaining orilnkwe are treated with a 
hydrolysing agent oontsining chlorine nadar oonditiona 
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(Hay 80, 1914. 


•uitable to the form&tioii of augan ; the hydrolysing agent 
is then oonverted into sodium chloride and ezoeas of 
moisture is removed from the mass.— W. P. S. 


MUk and olher liquid* i Treating — . 0. M. 8 . Tait, 
Washington, D.C. U-S. Pat. 1,094,380, April 21, 1914. 

Thb bottles, in which the milk is to be pasteurised, are 
first washed and scalded, and, whilst stiu above 130^ F. 
(64*4‘*0.), the unpasteurised milk, preheated to about 
130® to 160® P. (64-4®— 67-8® C.), is added, the heating 
being continued at about 130® to 140® F. (64*4® — 60® C.) to 
complete the pasteurisation. — B. N. 


MWe7 Artificial and ^oce** and apparalue for 

making the same. Q. Rigler, Kolozsvtf, Hungary. 
Eng. Pat. 18,382, Aug. 13, 1013. Under Int Conv., 
Oot. 29, 1912. 

Sii Fr. Pat. 461,131 of 1013 this J., 1914, 216.— T. F. B. 


XIXB.-WATER PURinCATION; SANITATION. 

Hardness of waters ? Determination of - — by ike methods 
of Wartha-Pfeifer and Blacker. J. Zink and F. HoUandt. 
Z. angew. (Jhem., 1914, 27, 236 — 237. 

In the Wartha-Pfeifer method (compare Procter, this J., 
1004, 8) the dkaline earths are precipitated from the hot 
neutral solution by a mixture of equal parts of sodium 
carbonate and hydroxide, and the excess of the reagent 
titrated back by means of acid. Lunge mo^ed the 
method by acidifying the water, boiling, neutr^ing in 
presence of methyl orange, precipitating with the soda 
mixture, making up to a known volume, filtering and 
titrating back the unconverted alkali in an aliquot part 
of the filtrate. The authors have found in a long series 
of waters which they examined by the Wartha-Pfeifer 
method, that 92 per cent, of the results fell withm a 
maximum error or 1*05 German degrees of hardness as 
compared with the gravimetric method, and in another 
series within 0*66 degree. They found also that Lunge's 
modification possessed more faults than the original and 
gave no better results. They conclude that the Wartha- 
Pfeifer method is suitable for exact work but not for a 
routine method.— -J. H. J. 


Nitrification ;* Experiments on the rate of . E. M. 

Beesley. Chem. Soc. Trans., 1914, 106, 1014—10^. 

SoLxmoNB containing 100 mgrms. of combined nitrogen 
in 600 0.0., together with the necessary inorganic salts were 
sterilised and then inoculated with 1 o.o. of an infusion 



Time in days. 


of hydrolytic and nitrifying organisms from a secondary 
contact bed for sewage treatment. The solutions were 
protected from contamination, frequently shaken and 
aerated, and periodic detenninations of “ammoniacal,^' 
nitrous** and “nitric** nitrogen made. Trithiourea 
and aniline sulphate were not nitrmed, the latter becoming 
converted into ammonia. Asparagine was apparently 
immediately hydrolysed chemically, half of its nitrogen 
being liberated as ammonia. From this point, however, 
as in the other substances examined, urea, uric acid, 
glycine, methylamine sulphate, acetamide, ammonium 
oxalate and ammonium sulphate, its nitrification pursued 
the normal course. All nitrified at about the same rate, 
the curve being of the type shown in the figure. Not more 
than 95 per cent, of the original nitrogen was recovered 
as nitrate in any case, the loss being due to aeration and 
interaction between ammonia and nitrous acid. In the 
cases of ammonium oxalate and ammonium sulphate, 
where all the nitrogen should have been found os ammo- 
niacal, nitrous or nitric, a remarkable temporary deficiency 
(as much as 40 per cent.) was found in the middle of the 
period, suggesting that there are other stages besides the 
ones namra in the nitrification of ammonium compounds. 

— W. H. P. 

Colloids in effluents ; Simple method jfbr the determination 

of , am the use of the liquid-interferometer in the 

examination of water. R. Marc and K. Sack. Kolloid- 
chem. Beihefte, 1914, 6, 376 — 410. 

An account of further work on the application of the 
interferometer to the examination of waters and effluents 
(see this J., 1912, 559). To determine colloids in effluents, 
20 grms. of the latter are shaken for half an hour with 
10 grms. of an insoluble substance, preferably carefully 
purified barium sulphate, in the form of a fine crystalline 
powder, and, after separating the insoluble matter, the 
clear solution and the original effluent are examin^ in 
the interferometer : the decrease in the refraction is 
proportional to the quantity of colloids in the effluent. By 
determining the permanganate consumption (due to the 
organic cofioids) before and after shaking with barium 
sulphate, indications as to the relative quantities of 
organic and inorganic colloids can be obtained. Experi- 
ments of this kind showed that in most purification 
processes, especially in filtration through soil, the orsanio 
colloids are rapidly removed, whilst the inorganic coUoids 
remain unaffected. 

The determination of the refraction by means of the 
interferometer may also be used in place of, or as an 
^junct to, the determination of the total soluble matter 
in water analysis. For waters of similar kind and origin 
the quotient of the refraction and dry residue is practicidly 
constant: with waters of different kinds this quotient 
is higher the lower the quality of the water. — A. S. 

Water and its purification for tannery purposes. Corin. 

See XV. 


Cohrimeirio method for detecting and determining nitrates 
and nitrites. Letts and Rea. See XXIII. 

Patents. 

Water ; Means for s^ening . Q. Buchner, Mfinohen, 

Germany. Eng. Pat. 22,647, Oot. 7, 1913. 

The water is treated with a mixture of disodium phosphate 
and borax, to which may be added alkalis, idkaune earths 
or their oarbooa^ or phosphates, magnesium or aluminium 
carbonates or imosphates, or organic acids.— W. P. 8. 

Water; Sterilisation of by means of bromine. K. 

Riegel. Ger. Pat. 272,271, April 30, 1013. 

Tee water is treated with hydrochloric acid and with a 
solution of bromine in potassium bromide, and free add 
and bromine are subsequently removed by additton of 
the calculated quantity of so^m sulphide, so^um car- 
bonate or other alkaline substance.— A. S. 
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Btmgt iMgt onUlu Uht 
J. Brome^ F. Thoimaii, 

Torlci. Slag. Pst. 7822, 

A 8UOHTLY inclined, rotating cylinder is heated extem- 
w by gaaee from a furnace and in provided internally 
vdth eorapm, p^, teeth and lifting platM so tiiat the 
sltu^e, whilst passing through the o^^der, is brought 
into intimate contact with a current of hot air which is 
oiroulated continuously through the cylinder and a heater 
until it is saturated with moisture, when it is passed into 
the combiution chamber of the furnace. Two similar 
drying cylinders may be used in series.— W. P. S. 


; Appwatut hr drying 

and H. C. Wo^ Tadoaster, 
April 8, 1918. 


Sewage and other waste Uquida ; Ap 

ment of . T. K. Irwin, 1 

20,816, Sept. 15. 1913. 


aratua for the treat- 
ondon. Eng. Pat. 


Thi sewage is treated with preoipitants or neutralising 
^ents, then delivered into a tank from the top of whi^ 
it overflows and passes through a screen on to a filter. 
The liquid passing from the filter is aerated by means of 
a centrifugal machine and then passes through a screen 
on to a second filter. While in the first tank the liquid 
may be heated and the waste gases from the furnace 
supplying the heat may be employed for drying the sludge 
removed from the tanlm and screens. — W. P. S. 


Watery Proem and omxwatos for pmrifying iMhirtf 
by meiuu of tuniigM and ariiificM A. Kooh, 
Hannover-List Qermany. Eng. Pat 9486, April 82, 
1918. Under Int Gonv., A^ 23, 1912. 

Sm Pr. Pat 456,963 of 1918 ; this J., 1913, 1083.-T,P.B. 


Water} Proem and apparatus for paring 

Masohinen- nnd Waggon^-Pabrib Ab.*0^, vorm. 
H. D. Schmid, and PTit von Suess, Vienna. Eng. Pat 
25,715, Nov. 10, 1913. Under Int Conv., Nov, 11, 
1912. 

Sbe Pr. Pat 464,670 of 1913 ; Idiia J., 1914, 600.-T, P. B. 


Sewage and refuse separator. B. Kaibel, Darmstadt 
Qermany. U.S. Pat 1,093,994, April 21, 1914. 

Sbb Pr. Pat. 466,426 of 1913 ; this J., 1913, 1028.— T. P, a 


Wewte liquids ; Method of separating foreign matter from 

. W. Loebel, Leipzig, Germany. Eng. Pat. 

19,696, Aug. 29, 1913. 

The liquid is allowed to fall from a pipe on to a fiat plate, 
or sprayed or injected against vertical plates, or made 
to flow down a series of steps in order to separate air 
bubbles from the suspended particles, and is then led into 
a settling tank.— W. P. S. 


Tanks for separating combustible liquids and solid matters 
from waste water . A. Kiitzer, Leipzig-Stfinz, Germany. 
Eng. Pat 27,977, Deo. 4, 1913. 

A T4KK for separating oil, petrol, etc., from waste water, 
has a discha^e pipe for the aeneous portion of the waste 
water, this pipe extending outside the tank from the bottom 
to a point near the top. Bafi9e-plates in the tank direct 
the lighter portions, such as oil, petrol, etc., towards the 
centra of the top of the tank where they overflow into a 
vertical central pipe ; the latter passes through the bottom 
of the tank and its upper edge is just above toe level of the 
water outlet. A bell, extending over nearly the whole 
width of the tank, is placed over the central pipe, and 
the waste water is admitted to the tank over the upper 
surface of this bell. In a modified form of the taii, a 
receptacle for the oil, etc., is substituted for the central 
pipe.— W. P. S. 


Disinfeetani. F. Hoffmann-La Roche und Co. Qer. Pat. 
271,732, Nov. 15, 1910. Addition to Qer. Pat. 263,332 
(see this J., 1913, 1028). 

The disinfeotants consist of mixtures of soaps and halogen* 
ethylenes : the halogen compounds may he dissolved in 
soap solutions in presence of acetone, amohol, or suitable 
salt^ or the halo^n-ethylenes may be mixed with solid 
or semi-solid soaps in presence of similar substances to 
render the product soluble in water.— T. F. B. 


XX,-ORGANIC PRODUCTS ; MUBDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Peru balsam. K. Dieterioh. Ber. deuts. Pharm. Gee., 1914, 
24, 225—232. (See also this J., 1914, 159.) 

When distilled in a current of steam, Peru balsam yielded 
about 5 per cent, of a thick yellowish oil having an odour 
like that of the original material (see fdlowing abstract). 
Volatile substances added as adulterants can oe detected 
in this way. A sample of balsam about 50 years old 
showed normal values, though variations in some of the 
colour reactions were nowed. Irregularities in the 
preparation of a genuine balsam may also cause abnormal 
colour reactions in the nitric ackl and zone tests. — ^F. Shoe. 


Peru balsam ; Essential oil obtained by the steam distillation 

of . A. W. Sortell. Ber. deuts. Pharm. Ges., 1914, 

24, 233—234. 

Tee oil (see preceding abstract) had the sp. gr. 1*0869 at 
17** G., saponification value 245*7, and ta]D"■+l’876^ 
After saponifying the oil had sp. gr. 1*002 and an** +4^ at 
20° G. Benzyl alcohol and peruviol were found to be 
present in the saponified oil, the greater portion of whioh 
billed at 98° G. at 16 mm. Benzoic and cinnamic acids 
wore produced by the hydrolysis.— F. Bedit. 


Rose oil} Composition and adulteration of . N. Pbtkow. 

Z. dflentL Ghem., 1914, 20, 149-158. 

OwiNO to the use of artificial substances such as 
** steareoptene '* and ** ceril ’* for adulterating rose oil their 
importation into Bulgaria has been foroidden. Ttie 
characters of genuine rose oil (six samplM), a concrete 
prepared by extract^ the flowers with light petroleum, 
and specimens of artificial stearoptene and ceril are shown 
in the following table : — 



Bose oil. 

M. pt 

BaponU. value 

AekL ndue 

Buter value , , , 

Eefmetomster leading 

lodhie value 

Optical rotation 

8p.gr. at 85*0 

0*4— 12-4 

1*1— 1*9 

8*8— 10*9 

43*9~61*2 at 25* C. 

170*8-1891 
—1*04* to —2*9* 
0*8585^861 
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The oomipondiiig figtuM tor a niunbei of adulterated 
oils aie also giTeiie— F. Srdv. 

Carbon tetrachloride; Uee of—Jor the extraction and deter- 
mination of the active principles of drugs and medicinal 
fdants. G. Gori. Boll, riim. Farm.} 1913, 52, 801»— 896. 
Chem. Zentr,. 1914, 1, 1377—1378. 

At 20* C. 100 parts of carbon tetraoWoride dissolve; 
c af f eine 0*268 part, quinine 0*544, stiycbnine 0*220, brucine 
2*030, cocaine 31*942, atropine 1*760, morphine 0H)26, 
codeine 2*940, jw-paverino 0*618, narcotine 1*040, and nar- 
ceine 0*002 part : theobromine is insoluble. In the deter- 
mination of caffeine in kola nut powder and green coffee; 
carbon tetrachloride gives results agreeing writh those 
obtained by use of chloroform. In the analysis of the fluid 
extract of kola, the caffeine may first be determined by 
extraction with carbon tetrachloride, and then the theo- 
bromine by extracting the residue with chloroform.— -A. S. 

Eeeential oUe ; Relaiive permanence of . J. C. Umney. 

Porfum. and Essent. Oil Rec., 1914, 6, 99 — 100. 
Dehnite quantities of essential oils were put on blotting 
paper, which was then exposed to a free current of air at 
about 16® C. For permanence of odour, the following 
oils stand out in the order given : patchouli, sandalwood, 
cinnamon leaf, cassia, Java citronella, origanum, thype, 
neroli. With certain oils, for instance, anise, almond and 
ylang ylang ofls, the character of the odour altered on 
exposure.*-3F. Shdn. 

Essential oils ; Determination of volatile acids in . 

J. C. Umney. Perfum. and Essent. Oil Roc., 1914, 5, 
116-118. 

The apparatus consists of a 3-litre Jena glass flask for 
generating steam, connected with a long-necked 150 c.c. 
Jena flask, an efficient splash head being fitted to the latter 
which leads to a vertical Davies’ condenser delivering the 
distillate into a 500 c.c. conical flask. About 2 grms. 
of the oil are weighed into the small long-necked flask, 
16 c.o. of neutralised alcohol and a little pnonolphthalein 
are added, the whole heated just to boiling on the steam 
bath and the acid number ascertained by titrating with 
JV/10 alcoholic potassium hydroxide. 26 c.o. of N 12 
alooholio potassium hydroxide (best prepared from 90—96 
per cent, alcohol distilled over potash) are then added, the 
whole lulled under a reflux apparatus for an hour, the 
excess of idkali neutralised with N /2 sulphuric acid after 
the ad^tion of 40 c.o. of water free from carbon dioxide, 
a few drops of N /2 alooholio potassium hydroxide added, 
the liquid evaporated on the water bath, and 10 c.o. nf 
dilute phosphoric acid (3*5 c.o. of 88 per cent, acid with 
100 O.O. of water) added. The distillation apparatus 
should bo treated to a preliminary boiling of at least half 
an hour’s duration, and steam allowed to blow through the 
connecting tubes and condenser to remove carbon dioxide. 
The small flask is then connected up and heated by a small 
flame whilst the water in the large flask is kept boiling 
as rapidly as possible. The distillation is continued 
till 260 c.o. have been collected, which should take about 
30 minutes. The free acid is determined in the distillate 
by means of N /lO sodium hydroxide, using phenolphthalein 
as indicator. Satkfaotoiy results can also be obtained by 
iiaiwg the method of Gladding for the estimation of acetic 
tM in calcium acetate (see tliis J., 1909, 467).— F. Shdk. 

Essential oils ; Constituents of Separation and 

properties of the sesguiietpenes (gwjunenes) in East 
Indian copaiba oil; derivatives of (he sesquiierpenes. 
F. W. Semmler and W. Jakubowic*. Ber., 1914, IT, 
1141—1163. (See also this J., 1914, 436.) 

A OBinix gnrjunene of sp. gr. 0*922 at 20® C., npa>l*60787, 
and aD»~* 55 ® was ozims^ by chromic acid dissolved in 
acetic acid, the product washed with water and 
•odium carbonate solution and distilled. The fraction 
boiling between 118® and 160® C. at 10 mm. and with 
dD^i+lO® was again oxidised in the same w^ and 
fraoticmated. The fraction boiling between 11^ and 
140® C. at 10 mmi was oxidised further with a cooled 


Solution of permanganate in acetone. After agun 
fractionating and distUUng over sodium, puw tricywo- 
gununene (oedrene type), was obtained. T^ 

boiled at 120®— 128® C. at 13 mm., had the sn. gr. 0*9348, 
no *=• 1 *60276 and op» -f 74*6®. The higher boiling fractioM 
when treated with semicarbazide solution gave a swi- 

1 r\ 


b.pt. 163®— 166®C. at 10 mm., m.pt. 43® C., sp. gr. 1*0. 

20® C., nD=*l*62700, od«+123® (see this J., 1910, 
Reduction with sodium and alcohol gave gurjuime 
alcohol, CuH„0, m.pt. 104® C.. b. pt. 166®-169®C., 
sp. gr. 1*001. nD«l*51869, ao=+34®. Tncycl^ 

Guhydhogurjunene (c^ene type), CtiHiet was obtained 
by reducing the sesquiterpene with hydrcwen in the 
presence of platinum. It had the b. pt. 120® C. at 8 mm., 
Bp. gr. 0-9268, nn-1-49776, .d=— 37-6'. The trioyolo- 
gurjunene was also obtained from the semioarbasone of 
m. pt. 237° C. by heating with sodium eihoxide in alcohol 
to 160® C. This sesquiterpene gave no colouration when 
the solution in glaoiiu acetic acid was tresited with sodium 
nitrite solution and concentrated sulphuric acid (Turner’s 
reaction). The original crude gurjunene contained a 
large proportion of tricyclene-gurjunqne (a-gurjunene), 
which was separated after fractionation and had the 
characters: b. pt. 114® — 116® C., sp. gr. 0*918 at 20® C., 
nD=: 1*6010, aD= — 96®. This substance as well as the 
original crude sesquiterpene gave a violet colouration 
when tested by Turner’s reaction. When oxidised by 
moans of permanganate, an indifferent oxidation product 
was formed boiling between 165° and 180® 0. at 12*6 mm. 
and with od=* — 09®. The crude sesquiterpene became 
dextro-rotatory after heating to 290° C, and only combined 
with two atoms of hydrogen in the presence of pUtinum. 


Camphor dissolved in olive oil ; Specific rotatory power of 

. H. Malosse. Bull. Soo. Chim., 1914, 16, 

358—369. 

The values for the specific rotatory power of camphor when 
dissolved in olive oil at different concentrations are 
tabulated and shown in a curve-diagram. For solutioiu 
containing from 76 to 96 per cent, by weight of olivo oil 
the results may be expressed by the follovring formula, 
whore c represents gnus, of campnor in 100 c.c. of solution, 
psBgrms. of camphor and g=grms. of oil in 100 grms of, 
solution : — 

== &7*9- 0-53399C + 0* 02834c* -0'0006023cq> 
ttt] »„> =; 57’9--0*4804p + 0*02S805p*— 0 0003867p* 

[aJV® = J 89*69 + 7*8294q— 0*092206q* + 0003867* 

—A. S. 


Dibenzoylglucoxyhse : a natural benzoyl derivative of 
a new disacchiride, F. B. Power and A. H. Salway. 
Chem. 800 . Trans., 1914, 106, 1062—1069. 

The bitter taste of the leaves and stems of the 
Australian shrub, Daviesia UxtifoUa, R.Br., is due to the 
presence of oonsiderable quantities of a crystalline dihensoyl 
derivative, of a new disaoohaiide 

CjiH loOio. The benzoyl oompound melts at 147° — 148®0., 
is sparingly soluble in cold water, ether and ohlorofonn, 
but readily soluble in alcohol and hot water, from which 
prismatic needles containing one molecule of water 
separate on cooling. It is Iwvorotatory ([a}D*“ — 106*7® 
in methyl alcohol solutions), non-reduoing, and jdelds a 
penta-aoetyl derivative melting at 203® G. The benzoyl 
groups are eliminated by oaustio alkalis in the cold, and ^e 
product, obtained by evaporating a methyl alcohol solution 
tn vacno, forms an amorphous, hom-like solid, GitHgoO,o» 
nearly colourless, whioh rapidly absorbs water from the 
air. This product is very soluble in water, moderately 
soluble in alcohol, possesses a sweet taste, does not 
reduce Fehling’s solution or jrield an otazone, and its 
Mueous solutions are Imvorotatoiy ffo]D«sbout —26®). 
When hydrolysed with acids it yields dextrose and a 

F stose, evidently xylose. The ohuige in optioftl rotation 
inTcrsion”) whioh aooompaniee oompl^ hydrolysis 
(by holding lor 10 mins, at 80 ® 0 . withimhieial adds of 
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5 par cent, oonoaiitration) aooorda with tha oomdoaion 
that the diaaooharida ia a i^uooxyloBa, and tha following 
ionnnia ia auggaated 

EO.CHi‘OHOH*OH[OEOH]gCH‘0*OHCCHOH]|CH*OHtOH. 

I — 0 — ! — 0 I 


Chignard ftagerU ; AdUm of chromic cMoride on the . 

G. M. Bennett and E. E. Turner. Ghem. Soo. Trans., 
1914, 106, 1067—1062. 

ATTBipTS to prepare organo-metallic derivatives of 
chromium by the action of a^ydroua chromic chloride on 
Grignard reagents (organo-magneeium compounds) failed : 
instead, a reaction took place of the type : 

2CrCla+2C,H,.MgBr= 

C,H».C,H,4*2CrCla+M:ga,+MgBr, ; 

and the method proved ve^ satisfactory for the preparation 
of diarylhydrocarbons. Grignard reagents from bromo- 
benzene, benzyl bromide, a-bromonaphthalene, and 
p-iodotoluene gave excellent yields of diphenyl, s-diphenyl- 
athane (dibenzyl), aa-dinaphthyl, and 4 ; 4'-dimethyl 
diphenyl respectively. It was not found possible to 
obtain 2 : 2'-dimethyldiphonyl from o-iodo- or o>bromo- 
toluene in this way, and only a very poor^eld of di-isoamyl 
was obtained from isoamyf iodide. — A. S. 


Itoprene ; Proem of produdng . L. P. Kyrialddai 

and R. B. Earle, Awdgnors to Hood Rubber Oo., Boston. 
U.S. Pats. 1,094,222 and 1,094,223, Ap^ 21, 191A 

(1.) IsoFBEKi is obtained by passing the vapours of an 
isoamylene oxide over a dehydrating oatalyst (ag., heated 
alaminium silicate), at lest than atmoephorio pMure; 
the catalyst may be heated to between 400° and 600° C. 
(2.) The vapours of a methylbutane-diol, such as 1.8- 
dihydroxy*2*m6thylbutane, are passed over a heated 
dehydratmg oatalyst at a reduced pressure.— T. P. B. 

1.3-D»o2s ; Proceea for producing . L. P. Kyrialddeo 

and R. B. Earle, Cambridge, Mass., Assignots to Hood 
Rubber Co. U.S. Pat. 1^,224, April 21. 1014. 
KaTONE-AiiOOBOi.s are converted into 1.3*diols by eleo* 
trolytio reduction in acid media, e.g., in sulphuxio aoid 
solution using lead electrodes.— T. F. B. 

AIM ; Proem of producing . R. B. Earle and L« P. 

Kyriakides, Cambridge, Mass., Assigndie to Hood 
Rubber Co. U.S. Pat. 1,094,314, April 21, 1914. 
Aobtaldshyds, either in the form of vapour or liquid, is 
brought in contact with an alkaline condensing agent. 
For example, liouid acetaldehyde is brought in contact 
with dry ^kod lime, the resulting liquid is removed, the 
acetaldehyde in the liquid is evaporated, and the process 
is repeat!^ until a conoentratM solution of aldol is 
obtained.— T. F. B. 


Bydroxylamine ; Detection and determination of . 

H. Schroeder. Chem. News, 1914, 109, 205. 
Aegeus' test (this J., 1896, 771) for hydroxylamine is 
modified thus The liquid to bo tested is carefully 
neutralised with hydrochloric acid or sodium hydroxide, 
and 2 c.c. are shaken with 1 mgrm. of solid sodium nitro* 
prussido and 1 c.c. of N (10 sodium hydroxide, and rapidly 
heated to 100° C. .in a water-bath. In the presence cl 
hydroxylamine, at a concentration of 0*01 per cent., a 
magenta colouration is developed. By diluting the liquid 
to 60 0 . 0 . in a Nessler tube, the hydroxylamine may be 
estimated colorimotrioally by comparison with a standard 
solution, or colour standards may be made for permanent 
use from a mixture of methyl orange and phenoighthalein. 


LiM; Suppled chemical changes by the adion of . 

E. Sernagiotto and A. Baron Hoschek. Z. physiol. 

Chem., 1914, 90, 437—440. 

The authors repeated some of the experiments of Inghilleri 
on photochemical S 3 mthesis (this J., 1911, 986 ; 1912, 793), 
but were unable to confirm his results. The amount of 
methyl alcohol formed by the interaction of formaldehyde 
and water was not appreciably increased by exposing the 
reaction mixture to sunlight. Only a trace, at most, of 
methyl formate was produced by the action of light on 
a mixture of formaldehyde solution and methyl alcohol. 
The new ” alkaloid obtained by Inghilleri by the action 
of light on a mixture of formaldwyde, ammonia and 
methyl alcohol, proved to be hexamethylenetetramine. 
A mmure of glycerol and oxalic acid, whether exposed 
to, or protectM from light, yielded only a very small 
quantity of butyric aoicC and, as a control experiment 
uowed, this acid appears to be derived from the glycerol 
alone. — ^L. E. 


Pathtts. 

C-AUyMAeyUc acid. L. Claisen, Godesberg, Germany, 
Assignor to Synthetic Products Co., New York. U.S. 
PMi. 1,094,123, Ap^ 21, 1914. 

A C'AZXTLSALioTtio aoid is claimed, in which the allyl 
group probably oooo^ the positi^ adjacent to the 
nydi^l group, and i^h oiystuliseB in needles of m. pt. 
96° 0. ; it Is a valuable antipyietio (see Qot. Pat. 268»9 & ; 
this J., 1914, 277).--T.F.B. 


l.Z‘QlyMU ; Process for producing . R. B. Earle and 

li. P. Kyriakides, Cambridge, Mass, Assignor to Hood 
Rubber Co. U.S. Pats. 1,094,316 and 1,094,316, 
April 21, 1914. 

(1.) Aldoie are reduced electrolytically to 1.3‘glyoolB 
in alkali carbonate (sodium bioaroonate) solution, using 
a mercury cathode, at a temperature below 20° C. A 
current density between 4 and 5 amps, per 100 sq. cm. of 
cathode surface, at 6 to 16 volte, may ^ used. (2.) The 
l.S-glycols (j8-glycols) are produced by reducing 1.3> 
ketone -alcohols eleotrolytioally, at a mercury cathode, in 
sodium bicarbonate solution, below 20° C., using a current 
density of 3 to 6 amps, per 100 sq. cm. cathode surface at 
over 3 volts. — T. F. B. 

Pharmaceutical or medicinal compound [a-bromo-isovalerffi- 
p-phenetidide] and process for producing the seme. P. 
Bergell, Berlin-Wilmersdorf, Awignor to J. D. Riedel 
A.-G., Berlin-Britz, Germany. U.S. Pat. 1,094,296, 
April 21, 1914. 

a-BBOMO-isovALEBYL bromido is added slowly, with 
stirring, to a solution of p-phenetidine in benzene, and the 
liquid is heated, filtered, and allowed to oo<d : a-bromo* 
isovaleryl-p-phenetidide is thus obtained, of m. pt. 161° C., 
sparingly soluble in water, easily soluble in alcohol, ether, 
and benzene, and slowly decomposed by alooholio alkali 
solutions. It possesses soporiflo and strong antineorslgio 
properties. — ^T. F. B. 

Trehalose and a vegetable acid Process for obtaining — . 
R. Worms. Ger. Pat. 271,789, Nov. 16, 1912. 

SxLAGiKELLAOSNXs are extracted with a aolvsnt (e.g., 
aqueous alcohol), and the extract, which is free nrom 
ohlorophyU and resin, is treated for the recovery of the 
carbohydrate and aoid. For example, a substance suoh 
as alcohol may be added, in which the trehalose is snuringly 
soluble. The solution contains a new add, sdagiwmc am, 
wMob is distinguished by the fact that it forma golden 
yellow solutions with alkalis. It can be separated from 
the extract by means of its lead salt, or by extraction 
with a solvent which is immitoible wi^ water.— 'T. F. B. 

Dihgdroxybemene-orsime acid ; Proem for preparing a 

Farbwerke vorm. Mdster, Lodus, and BrOniiig. 

Ger. Pat. 271,892, Nov. 12, 1912. 

Tkb tieatment of 4*hydroxybeiiEeiie*l-aninio aoid with 
potassium pstsulphate in aqueooi-alkili solution, remits 
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in the introduction of n leoond 
benxene nudeui, widi the formation 
bensene-arainio aoid.>~T. F. B. 


into the 
lydroxy- 


3.3"*JDtainino4.4^(ffAydr(>a:^«eno6enMne ; Proeest for frt- 

j^ng Tuulral ^vaitws of soluble •» water, 

Farbwerke vorm. Meiater, Luoiua, and Briining. Qer. 
Pat. 271*893, Feb. 1. 1913. Addition to Ger. Pat. 
245,756. 

3.3'>l>nnTBO'4.4'-i)iHYJ>BOXYAB8BNOBENZKVX ia uaed in 
place of the oorreeponding diamino ooropoand or the 
3-nitro* or 3-amino-4-hydrozybenzene-l*ar8inic acid in 
the prooeaaea deeoribed in the principal patent or in Qer. 
Pata. 260,235, 263,460, and 264,014 (see this J., 1912, 604 ; 
1913, 960, 1030).— T. F. B. 

Z.Z'’D%aminO’i.i'‘dihydroxyarHnobenune 7 Process for pro- 

paring . Farbwerke vonn. Meiater, Luoiua, and 

Briining. Qer. Pat. 271,894, Feb. 1 , 1913. Addition 
to Qer. Pat. 206,456. 

3*NiTitO'4-HtDBOXYBBNZENx-l-Aii8iNio acid, OF 8.3'-di* 
< nitro>4.4^dihydroxyarBenobenzene or 3-nitro-4-hydpoxy- 
benzone-araenoxide ia reduced by means of hypophos* 
phorouB acid or of phosphorous aoid and potassium iodide 
or hydriodio acid, preferably in presence of acetic acid 
(see also Ger. Pats. 269,886 and 269,887 ; this J., 1914, 
375).— T. F. B. 

Organic arsenic compounds ; Process for preparing easily 
soluble . H. Bart. Ger. Pat. 272,0.35, May 14, 1912. 

Dbbivativbs of arsenobenzene or of phenylarsine which 
contain an amino group, alone or in addition to other 
substituents, are troat^ with aldehydesulphonio acids 
in equimolecular proportions. The alkali salts of the 
products are easily soluble in water. They are applicable 
to medicine. — T. F. B. 

Aromatic mercury com^nds ; Process for wearing . 

Farbwerke vorm. Meister, Lucius, und Briining. Ger. 
Pat. 272,289, Jan. 30, 1913. 

Abomatio arsenic compounds which contain tervalent 
arsenio, are treated with mercuric oxide or a mercury 
salt. In this reaction, which may be carried out in 
aoid, neutral, or alkaline solution, the mercury replaces 
the arsenic, which is split off in the form of arsenious aoid, 
and the mercury becomes attached to the benzene nucleus, 
producing compounds of the type, Ar.Hg.X, or Ar.Hg.Ar. 

— T. F. B. 


Acid esters from esters lower in hydrogen; Process for 

preparing . K. H, Wimmer. Ger. Pat. 271,985, 

July 6 , 1912. 

Qlyoxbidbs or other esters of unsaturated fatty acids are 
hydrogenated by means of hydrogen or gaseous mixtures 
containing hydrogen in presence of a catalyst and a 
substance wmch combines with water. The hydrolysis 
of the ester is avoided by this process. — T. F. B. 

Reduction of organic compounds by means of hydrogen in 

wesence of palladium ; Process for the . Naaml. 

Vennootson. Ant. Jurgens’ Vereenigde Fabrleken. 
Qer. Pat. 272,340, March 26, 1912. 

PaUiADIUM in a coherent form, e.g., in filings or in coherent 
coatingB on other substances, is used as oatal^t in the 
reducuon of ors^c compounds by hydrogen. The use of 
the metal in tms form biu the advantage over using the 
metal in powder that it is easily separated from the 
product of the reaction, and it can m regenerated by 
nmple ignition.— T. F. B. 


»r preparing a mixture 
'2,03$ April 23, 1913. 


Balls of lower fatty acids ; Process 
of J. Baerer. Qer. Pat. 

CkfimnnTTXS wood is extracted with lime water or other 
alkaUiie solution in a diffusion battery at Qm ordinary 
temperaturs on with gentle heat, and at the ordinary 
pressure, until the solution is saturated with the salts of the 


lower fatty acids ; the liquid is then evaporated. The 
yields of fatty acids obtmnable by this method vary 
Detween 1 to 2 per cent, for pine wood and 5 to 6 per cent, 
for beech, calculated on thie atr*dried wood. The acids 
consist mainly of acetic aoid with 1 to 3 mr cent, of formic 
aoid and a trace of butyric aoid. — ^T. F. B. 

Lecithin preparations obtained by treating egg-yblh with 
acetone ; Process for purifying Ihe — . 0 . Fendler. 
Ger. Pat. 272,057, Feb. 15, 1913. 

The lecithalbumin preparations, obtained by extracting 
egg-yolk with acetone, are thoroughly moistened with 
water or with an aqueous liquid such as milk, and the 
mass is dried at the ordinary temperature or by heating. 
This process removes the unpleasant taste due to the 
solvent, and is preferable to the purification of the product 
by washing with water, which is liable to remove certain 
valuable si^ts and albuminous suhstances.— T. F. B. 

Agar-agar preparation giving clear solutions ; Process for 

preparing an . E. Merck. Ger. Pat. 272,145, 

June 22 , 1913. 

Gommebcial agar-agar is dissolved in hot water, filtered, 
and congealed by freezing ; after it has become liquid 
again it is separated from the aqueous liquid and wMhed 
wth cold water until the washings contain no residue, 
whereupon it is dried. The final washing process may be 
replaced by repeated freezings and thawings, the aqueous 
liquid being separated after thawing and sufficient water 
added to make up the original volume. This treament 
removes the portion of the crude agar which is soluble 
in cold water and which does not set. — ^T. F. B. 

Polymethylene-bis-inUno acids and their salts ; Process 

for preparing . Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 272,290, Nov. 13, 1912. 
PoLYMBTHYLENKDiAMiNES OF thoir homoIogucB are 
treated with cyanides and aldehydes or ketones, and the 
resulting dinitriles are converted into the corresponding 
acids by the usual methods ; the acids may then be con- 
verted into salts, particularly copper salts. The copper 
salts are very easily assimilated, and may be used for 
the treatment of infectious diseases, especially tuber- 
culosis.— T. F. B. 

Cantharidyl-ethylenediamine ; Process for preparing saU-like- 

double compounds from . Farbwerke vorm. Meister, 

Lucius, und Briining. Ger. Pat. 272,291, March 21, 
1913. Addition to Ger. Pat. 269,661 (see this J., 1914, 
375). 

The condensation product from cantharidine and ethylene- 
diamine is treated with heavy metal salts other than gold 
salts. The products are suitable for use in medicine. 

— T. F. B. 

Compound containing silicon; Process for preparing a-— 
H. Weyland. Qer. Pat. 272,338, Feb. 15, 1913. 

Ubea is heated with silicon tetrachloride. The product 
contains silicon and has the properties of a weitf aoid, 
forming a soluble sodium salt, from which the free com- 
pound is obtained by treatment with carbon dioxide. 
It may be used for medicinal purposes.— T. F. B. 

Soluble coUoidal substances ; Process for preparing ♦ 

L. Sarason. Qer. Pat. 272,386, Sept. 2, 1913. 

SoLvnoKS of nucleinic aoid are used as oolloidisen in the 
preparation of hydrosols by the known methods. The 
products are very stable.- T. F. B. 1 

Ahminmn aoetate oom^nds solubk in water; Process 
for preparing—, &al)e and Go. A.-G. Qer. Pat. 
272,516, July 7, 1912. 

HBXAMKrsYLBBBTXTBAMiin is added to a solution of 
alominium aoetate, and preferably also a substance which 
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inoroaiiee the lolubility of the aoetete in 
dvoerin, mennitd, oitiio aoid,lMtio acid, ortartino iwdd. 
The reeiilting solution mav be evaporated to dryness, 
giving products which dissolve in water. The new aouble 
oompounds may be used for medicinal purp 08 es.~>T. F. B. 

LaeUde; Manwheture of . G. B Ellis, London. 

From Chem. Werke vorm. Dr. H. Byk, Berlin. Eng. 
Pat. 8771, April 14, 1913. 

Sex Ft. Pat. 456,824 of 1913 ; this J., 1913. 1086.— T. F. B. 

Eihera of monohydric akohoU and polyhydric eubstitution 
produ^ of aromaXic hydrocarb^ ; Process for the 

production ^ . C. Torlw, Brussels, and 0. Matter, 

Troisdorf, Q^many. Eng. Pat. 9461, April 22, 1913. 
See Ft. Pat. 467,843 of 1913 ; this J., 1913, 1003.— T. F. B. 


Xm-4»CFL0SIVE8; MATCHES. 

Metoury futminak } BUekdtyHo dtkminaiion of meroury 

in . H, g. Losanitsoh. Monatsh. Chem., 19U» 

85 , 307 -^. 

The fulminate (0*4 to 0*6 grm.) previously dried at 
70**— 80° 0., is treated with suw a quantity of concentrated 
nitric acid (2*5 to 3*6 o.c.) that after decomposition there 
shall be sufficient free acid remain^ to yidld a solution 
suitable for direct electrolysis. The d^mp^tion is 
aided by careful warming and finally by boning. The 
solution is then made up to about 120 c.o. and electrolysed 
by an ordinarv or a rapid method. The deposit (on a 
gauze eleotroae) is washed with water and absolute 
alcohol, and is then dried over potassium hy^xide in the 
presence of mercury, and weighed.— W. H. P. 


Salicylic acid compound ; Process for the manufacture of a 

. H. Weitz, Berlin-Wilmersdorf, Germany. Eng. 

Pat. 9716, April 26, 1913. Under Int. Conv., May S, 
1912. 

See Ger. Pat. 262,328 of 1912 ; this J., 1913. 926.— T. F. B. 

Acyl sulphuric acids and the alkali and earth alkali metal 
salts of acyl sulphuric acids ; Process for the manufacture 

^ . E. C. R. Marks, London. From Naamlooze 

Vennootsohap Fabriek van Chemisohe Produkten, 
Schiedam, Holland. Eng. Pat. 12,130, May 24, 1913. 
See Ft. Pat. 461,639 of 1913 ; this J., 1914, 219.— T. F. B. 

• 

Isomene and erythrene; Manufacture of . P. A. 

Newton, London From Farbenfabr. vorm. F. Bayer 
und Co., Elberfeld, Germany. Eng. Pat. 13,321, 
Juno 9, 1913. Addition to Eng. Pat. 19,919, Sept. 7, 
1911. 

See Addition of Juno 10, 1913. to Fr. Pat. 439,381 of 1912 ; 
this J„ 1913, 1129.— T. F. B. 

Bismethylaminotetraminoarsenobemene ; Manufacture of 

aqueous solutions of . C. F. Boehringer und Sohne, 

Mannheim-Waldhof, Germany. Eng. Pat. 1667, Jan. 21, 
1914. Under Int. U^nv., Jan. 23, 1913. 

See Ger. Pat. 269,660 of 1913 ,* tWs J., 1914. 374.— T. F. B. 

Turpentine or turpentine oil; Depolymerisation of . 

A. Heinemann, London. U.S. Pat. 1,092,838, April 14, 
1914. 

See Eng. Pat. 1963 of 1912 ; this J., 1913, 252.— T. F. B. 

Pharmaceutical compounds [alkoxymethyl esters of cresotinic 
acids]. J. Gallsen, Assignor to Farbenfabr. vorm. F. 
Bayer und Co., Elb^eld, Germany. U.S. Pat. 1 ,094, 119, 
April 21. 1914. 

See Fmg. Pat.16,387 of 1913 ; this J., 1913, 1030.— T. F. B. 

Keto compounds from ketones and alkylaminomethanes or 

tetra-a^ldiaminomethanes ; Process of producing . 

G. Metrfing and 0. Chrzescinski, Elberfeld, and H. 
Kdhler, Leverkusen, Assignors to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. U.S. Pats. 
1,094,169 and 1,094,160, April 21, 1914. 

See Eng. Pat. 14,231 of 1913 ; this J., 1913, 1128.— T. F. B. 


XXL-FfiOTOGRAFHIG MATERIALS AHD 
PROCESSES. 

Pateet, 

Photographic sHver-prints ; Process of converting 

into coloured prints. A. Traube, Charlottenbuig, 
Assignor to AQt.-GeB. f. Anfiinfabr., Berlin. U.S. Pat. 
1,098,603, April 14, 1914. 

See Fr. 876, (ffil cd 1907 ; this J., 1907, 1088.— T. F. B. 


Patbets. 

Explosive. A. E. Charbonneauz, San )P^oisoo, Cal. 

U.S. Pat. 1,093,767, April 21. 1914. 

A MTXTUBB of the ammonium salt of a hydroearbou 
suluhonio acid, such as ammonium naphthalenesnlpbonio 
aoio, potassium chlorate, and potassium permanganate. 

—0. B. M. 


Explosives; Manufacture of . I. B. T. von Tarnow. 

Ft. Pat. 466,082, Nov. 20, 1913. 

Alumieium powder is incorporated with a nitro*hydio* 
carbon of the aromatio senes (e.g., mono*, di*, or tri- 
nitrobenzene, aniline tetranitrate, or methylaniline 
tetranitrate) and ammonium perohlorate, with or without 
the addition of soluble nitrocellulose and hydrocarbons or 
carbohydrates, such as paraffin wax, cellulose, etc., and 
an alk^ nitrate the base of which will combine with the 
chlorine liberated in the explosion, and thus render the 
explosive suitable for use in mines, etc. Suitable pro- 
portions are : — aluminium 9, sawdust or cellulose 9, 
trinitrobenzene 12, potassium nitrate 80, and ammonium 
perchlorate 40 per cent. — C. A. M. 

Explosives of the Sprengel doss; Manufacture of--^. 
T. Hawldns, Balmain, N.S.W. Eng. Pat, 17,307, 
July 28, 1913. Under Int. Conv., Sept. 23, 1912. 

See Fr. Pat. 461,332 of 1913 ; this J., 1914, 222.— T F. B. 


Niirocdlulose ; Process for the preparation of-~^. 
K. Schniter, Frankfort, Assignor to Verein. Kunst- 
seidefabriken A.-G., Kelsterbaoh on Maine, Germany. 
U.S. Pat. 1,093,012, AprU 14, 1914. 

See Fr. Pat. 465,011 of 1913 ; this J., 1913, 886.— T. F. B. 


XXin.-AlIALYTIGAL PROCMSSES. 

Tyndall effect in colloidal solutions ; Mmsurement of the 

. W. Mecklenburg. KoUoid-&ita., 1914, 14» 

172-181. 

The Tyndallmeter devised by the author and Valentindr 
for measuring the intensity of the Tyndall effect in turbid 
or colloidal solutions (see Z. Instrmentenkande^ June, 
1914), is based on the principle of observing dire<my the 
intensity of the Tyndall light in a direction perpendloukr 
to the axis of the rays proauoing the effect and comparing 
it with the original intensity of these rays, for wfakm 
purpose a portion of the beam of light is separated from the 
remainder and its intensity diminished by means of smoked 
glasses and a combination of Niool prisms nntU it is equsl 
to that of the Tyndall light. The results of some ez]^- 
ments on a ooUoidal stannic add solution sre given add 
it is Bugges^ that the Tyndallmeter irill prove useful for 

tion, in^the^mmination of dfl^ts, and In^aniSS^lMd 
problMfts,— A. 6. 
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Cakrimder} An adiabatic . F. W. Gray. Chem. 

Soo. Traiu.» 1914, 105, 1010-1014. 

To rednoe radiation Iobsm to a minimum the calorimeter 
u placed during an expcniment, in a chamber, B, which 
can be kept at a oondtant temperature. This chamber 
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is a metal vessel immersed in water in a metal vessel, T, 
and forced upwards by its buoyancy against three corks, 0, 
bearing against arms, K, hinged at L. The water in T is 
oiroulated by a stirrer, V, in the chamber, A, and the 
temperature is adjusted as required by passing hot or 
cold water through the coil of flexible copper tubing, F, 
by suitably adjusting the water-taps, M, N, 0, P. The 
temperature of the water in T is observed by a Beckmann 
thermometer in the chamber, K. Openings, G, H, are 
provided in I) for the thermometer and stirrer of the 
calorimeter. The apparatus is made of nickel-plated 
brass, and the flexible oopmr tube is soldered to brass 
end-pieces which are joined by rubber tubing to brass 
tubes, S.— A. T. L. 

Flame reaetione. II. W. D. Bancroft and H. B. Weiser. 

J. Phys. Chem., 1914, 18, 281—336. 

From a survey of the available data with regard to the 
luminoiuty of gases, it is concluded that an absolutely 
transparent gas will emit no lieht at any temperature 
unless a chemical reaction takes ^oe. A coloured vaTOur 
may emit thermal luminescence but it does not follow 
that all light from coloured vapours is due to thermal 
causes, even when the radiation has a lower intensity 
than that of a black body at the same temperature. 
Since luminescence is often due to chemical action the 
authors made a qualitative study of the flame reactions 
of tin and copper and their salts with a view to deciding 
what reactions cause the luminescenoe. Care was taken 
to distinguish between colours due to emission and to 
absorption respectively. The reaction tin-»>8tannou8 ion 
gave a carmine colour, and tin*-^8tannic ion a green colour, 
the latter being more intense as a rule. The differences 
between the spectra of the halides of tin were due to 
^fferences in tne absorption and emission of light by the 
halogens. In flames containing copper the reaction 
copper-HJuprouB ion gave a green colour, Cu-^ cuprous salt 
a red and ouprous ion-»>oupric ion, or cupric salt, a blue 
colour. The intensity of the pm lummesoenoe was so 
great that the unaided eye coum not distinguish any blue 
m the ordinary copper flame even though the copper 
was burning chiefly to cupric salt. The violet red colour 
of nndissocTated cupric emoride vapour (observed when 
chlorine acts upon very hot copper) must not be mistaken 
for luminescence.— W. H. P. 


t * 

in the presence of silver salts, has been used 
for the determination of small quantities of manganese 
in water trith good results (see thU J., 1913, 4471. With 
quantities of manganese exceeding a few mgrms., however, 
there is tendency for manganese dioxide to separate out 
duri^ the oxidation. The following modification enables 
relatively large amounts of manganese to be determined. 
The manganese salt (equivalent to not more than 0*2 gm. 
of manganese) is dissolved in water, 30 o.c. of nitric aoid, 
sp. gr. 1*24, and 8 gnns. of ammonium persulphate are 
aidd^, and the mixture is diluted to 100 o.c. ; this solution 
is then added, in small Quantities at a time, to a solution 
consisting of 10 c.c. of N flO silver nitrate solution, 16 c.o. 
of nitric acid, 10 gms. of ammonium persulphate, and 
35 o.c. of water, this solution having been heated pre- 
viously to 60® C. The whole is maintained at 60® C. for 10 
minutes, then cooled, and the permai^anate titrated 
with arsenious acid solution. The reaction is a catalytic 
one in which silver peroxide acts as catalyst. — W. P. S. 


Nitrates and nitrites; An extremely delicate colorimetric 

method for detecting and determining . E. A. Letts 

and F. W. Eea. Chem. Soo. Trans., 1014, 105, 1167 — 
1161. 

The diphenylamine reagent for nitrates and nitrites is 
not suitable for the purpose of a quantitative estimation, 
but if diphenylbenzidine, the intermediate product of its 
oxidation to the blue dye, is substituted for it the reaction 
is available as the basis of a delicate colorimetric method. 
0*6 c.c. of the solution to be tested (or smaller quantities 
made up to this volume if the solution is too RtT(>ng), are 
mixed with 1*2 c.c. of Bulphuric aoid, and 0*3 c.o. of a 
0*02 per cent, solution of the reagent in concentrated 
sulphuric acid, and the colour compared after standing 
for 10 mins, with that obtained from standard nitrate 
solutions under similar conditions. Nitrites can be 
similarly determined after previous oxidation with 
potassium permanganate. — G. F. M. 

Methoxyl [group]; Determination of , in substances 

containing sulphur. A. Kirpal and T. Biihn. Ber., 
1914, 47, 1084—1087. 

The decomposition of the methoxyl pproup is effected in the 
usual way according to the method of Zeisel, preferably 
with the addition of acetic anhydride. The disturbing 
influence of hydrogen sulphide upon the determination is 
eliminated by using pyndine as the absorbent for the 
methyl iodide : the resulting pyridine methiodide may be 
titrated directly with silver solution in the absence of 
P 3 mdine and its salts. A current of hydrogen carries 
the volatile reaction-products into a receiver consisting 
of two test-tubes, each containing 3 to 4 c.c. of pyridine, 
followed by a small flask contaimng water. The reaction 
is usually complete after about an hour's heating. The 
contents of the three receiving vessels are then evaporated 
as far as possible in a glass dish upon the water-bath. 
The residue, which (^stmlises on cooling, is dissolved in 
water and titrated with N flO silver solution using sodhun 
chromate as indicator. To obtain the best end-point 
a slight excess of the silver solution is run in ; a measored 
amount of N /lO sodium chloride solution is then added, 
and the excess titrated with the silver solution. Results 
are quoted which show the method to be very aoouiate. 

— J. R. 


Direct iodometrk determinaUon of sohMe iodides., Sttiwe. 
See m 


Determination of sulphur m spenf oxide by egmbustion. 
Somerville. See VII. 


Memgemm reaction; Study of MarehaWe---^ E. 
SoAoiMlter. Z. Untsn. Kahr. Genussm., 1914, 17, 


Some errors in the determination of rare earths as hydroxidii. 
Smith and lames. Su VIl. 


^ Myw^t4** s veaetisB, which depends on the oxidation of CbU/rimetric 
msngsnciii ■alia tippirmsnginat^ by mrrm trf sirnniniiTiin > 


in pig iron and etesis 



xxxhl, ito. 10.} 


Uh of farUahm tkctroiei* Brack. i9e6 


Direction of “ gh8s oil ” [nmw ^ in linseed oil Thiiiito|^. 

JiSflion of halogens on oleic acidt and determination of 
values of oils. Meigen and Winogradoff. See XU. 


Classifkation of mUow barks by means of chemical reactions. 
Powantin and Barabanow. See XV. 


Pentoses in tanning materials, and the detection of mangrove. 
Reed and Schubert. See XV. 


Determination of tanning materials in admixture. Wisdom. 
See XV. 


Determination of sulphur in honey and other materials 
containing much sugar. NottboW and Weinhausen. 
See XVII. 


Determination of colloids in beers. Marc. See XVIII. 


. C. Carpenter, London. Blue. 

^ Jan* if. 1914. 

I'on tcetinii a number oi different aai in pi ffi q{ 

gas. separpte bnrnem are used, each movable on its own slide 
and provided with its enm connections, meter, governor and 
cock. The burners can be withdrawn into light-tight 
boxes. The sUdeef# the several burners are directed radi* 
towards the “ photoped ” (photometer screen), which 
is pivot^ and is adjust for each burner so as to be 
perpendicular to the line bisecting the ai^ between the 
beams of light from the testing burner and the standard 
burner. A small screen is mounted in front of the photo- 
meter screen in order to out off those portions of the beam 
which would overlap upon the photometer soieen. This 
small screen may be mounted in such a way that its position 
is adjusted automatically according to the angular adjust- 
ment of the photometer screen.—^ T. L. 


Apparatus for taking samples of powdered w liquid sulh 
stances. Eng. Pat. 7364. See 1. 


Process and apparatus for determining b^ weight quantities 
of gas, steam or other vapour or liquid. Eng. Pat. 
8042. See I. 


Detection of beef and mutton fats in lard by Bomer's method. 
Sprinkmeyor and Diedriohs. See XIXa. 


Determination of hardness of loaters by the methods of Wartha- 
Pfeifer and Blacker. Zink and HoUandt. See XIXb. 


Determination of colloids in effluents and use of the liquid' 
interferometer in the examination of water. Marc and 
Sack. See XIXb. 


Use of carbon tetrachloride for the extraction and determination 
of the active principles of drugs and medicinal plants. 
Gori. See XX. 


Determination of volatile acids in essential ails. Umney. 
See XX. 


Detection and determination of l^droxylamine, Schroeder* 


Electrolytic determination of mercury in mercury fulminate. 
Losanitsen. See XXII. 


OaS'tight seals, or dosures, between metal and vitreous 

makrial [glass]; Production of . H. J. 8. Sand, 

Nottingham, and F. Reynolds, Muswell Hill. Eng. Pat. 
28,864, Oct. 21, 1913. 

Ck.BA» surfaces lead, or other metal or alloy of sufficient 
pUstidty, and vitreous material, such as gla^ ate caused 
to adhere so as to remain in perfect contact under vandng 
oonditiotts of temperature, oy melting the metal in a 
vacuum, or in an indifferent or reducing atmosphere, in a 
space a^oining the point of sealing. Qas-tint joints 
between vitreons material and metal wire are obtaintM by 
introduoing or seeling ike win into position, and than 
allowing 1 m or eimilar metal (melted ae above) to flow 
into a cup or noeae in the vitreem material ao ae to cover 
the projecting end of the w^ If neoeaaary, the seal 
may be niufored perfect b# applying pressure to the 
mnaoe of the lead (e.g., l^admitong abliel^itioilidifiei). 


XXIV.-B11SCELIANE0US ABSTRACT 

Palladium ; The rate of solution of hydrogen by A. 

Holt. Roy. Soo. ftoc., 1914, A.. 90, 226—237. 
The shape of the curves representing the rate of solution 
of hydrogen by palladium points to the existence of two 
forms of the metal. The results indicate an initial 
phenomenon of surface diffusion associated with the a-form 
of the metal, followed by solution in the jS-form. The case 
appears to be analogous to the “ sorption ” of gases by 
charcoal and other solids. Palladium olaok yields smooth 
rate curves which denote the absence of one cu the forms of 
the metal— J, R. 

Ddiquescenee. Parti. Deliquesesnesof salts of ammonium 
bases. C. J. Peddle. Obem. Soo. Trans., 1914, lOlL 
1025—1039. 

Thb paper deals mainly with a comparison of the ddUques* 
oenoe of the salts of some substituted ammonium basm. 
The substances (1 grm.) were dried and then sifted until the 


26 mm. diam., placed in a glass dish over dutillra water in 
a Soheibler desiccator, in the upper part of which was an 
air fan worl^ at a rapid rate; the whole apparatus 
was placed in a constant temperature bath at 26** C. 
The results are given in the form of curves and tablse. 
The rate of absorption varied considerably for different 
compound but was neatest durii^ the third hour of 
exposure in the case of the most deliaueaoeat compounds 
and the values of gx 1000 (g»nm8. of water absorbed per 
grm. of substance) at the end of 8 hours were used for 
purposes of comparison. The compounds giving rile 
higneat values were: tetiapropyiai^oiiium chloride, 
154; diethylamine hydroohloriae, 164*9; urmlanine 


dimethylamine hydrochloride, 280*6 ; ethyUunine fydro- 
chloride, 260*6; calcium chloride, 212*8; jphosphoms 
pentoxide, 224*1. Ethylamine hjdioohkiride m 12 hours 
absorbed 14 per cent, more moistoie than did phosphorus 
pentoxide.— A. S. 


Proteins; Methylaikm o/— [iy diasomstkans]. J 
Hersig and K. Landtteiner. BlMhent. Z^. 1914, 
458-468. (fiee also Skranp And Kisoss, thif J., 19^^ 
966.) 

Tsx finely powdered material was kft to stand for tan 
wHh an eoDOSM of an eriiaieal iolnrioii of diawniHdh|lid,i 
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i^oh wu lubteqaently iamof«d 
61tratkm» and the edUd wm^ wuehed 
end water. By this treatment^ 
casein, Mram aibninin, ^tin, • 
were conyerted into pi^nota containing hboiiM^ nsr 
cent, of methoxy gpups and 4^9 per oeni^^ dl 'iBrayt 
groups attached w nitrogen. OhM andlys^^ we 
tnbstancea named, before trehtmi^with diasomethane, 
gave in all oases positiye results, 0*19—0*64 per cent, 
cf methoxy g^ps (possibly due to traces of alcohol i^ined 
by the prepAtions) and 1*07—1*78 per cent. of'|Beihyi 
groups attached to nitromn (similar values have^bew 
obtamed with amino-acid^. The nitrogen of protaminw 
and polypeptides appears to be more readily methylated 
than that of the compounds mentioned above. — J. H. L. 


Tobacco Uavcs 7 Production of artificial from tobacco 

wa«k. K. K. Oosterreichisohe Tabakregie. Ger. Pat. 
272,328, July 14, 1011. 

Tobacco waste from the manufacture of cigars or cigarettes 
is beaten to a pulp with a concentrated solution of alkali 
hydroxide or carbonate and then treated in the onBnary 
manner on a paper-making machine so as to yield finally 
a sheet of pure tobaoco-substanoe. — A. S. 


V. Orsatine, creatinine, ^yoooyamine 
a i^ g^i t ddlh s s. V I. Adrenaline. VIT. Bases of unknown 
pdhHttttion. Vm. Praotiosl chemical methods and 
‘dUitgilk 

y . . ♦ 

i&IInxuM DIB* dnasoHH, biolooischxk pkd 
[PS lTIBIOLdOISOHBK WASSBBtnrTBBSPOHUNO. Von 
Professor Dr. 0. Emmiblivo. Verlag von Qebrfioir 
Borntraeger, W 35, 8oh5neberger IHer 12a, Berlin. 
1914. Price M 7.20. 

Volume (Of by ins.) containing 100 pages of subject 
matter, wiw 171 illustrations, 6 pages of bibliogra^ic 
references, and an alphabetic^ index of subjects, ^e 
work commences with a dedication and preface, and the 
matter is classified as follows .*—1. The chemical investiga- 
tion of drinking waters, etc., ordinary water, and waste- 
water (sewa^). II. Biological and microscopic investiga- 
tion. III. J^teriologicaf investigation of water. XV. 
Conclusions as to the nature and condition of waters, etc. 


The Fuels Used in Texas. By W. B. Phillips and 
8 . H. WoBBELL. Bulletin of the University of Texas, 
No. 307. Scientific Series No. 35. 

The composition and calorific value of bagasse, coals, 
natural and manufactured gas, lignites, and fuel oils, 
are dealt with in this report. 


Anoboanisohb Peboxydb und Persalze. Von Dr. C. 
Fbeihebbn von Gibsewald. [Sammlung Vieweg, 
Heft 2.1 Tagesfragen aus den Gebieten der Natur 
wissonschaften und dor Technik. Friedr. Vieweg und 
Sohn, Braunschweig, 1914. Price M.2.40. 


Books Received. 

Fuel-Bbiquettino Investigations, July, 1904, to 
July, 1912. % 0. L. Weight. U.S. Bureau of Mines, 
Washington. Bulletin 58. 

This Bulletin contains the results of investigations on the 
briquetting of various American fuels, and deals chiefly 
with the briquetting of lignites and coalii, the examination 
of the “ binders ” umd, and the testing of the briquettes. 

Nugleio Acids. Theib Chemical Pbofebties and 
Physiological Conduct. By Walter Jones, Ph.D. 
Monographs on Biochebustby. Edited by R. H. A. 
Plimmeb, D.Sc., and F. G. Hopkins, M.A., D.Sc., F.R.S., 
etc. Lonraans. Green A Co., 39, Paternoster Row, 
London, New York, Bombay and Calcutta. 1914. 
Price 3a. 6 d. net. 

Volume (9| by 61 ins.) containing 97 pages of subject 
matter, 17 of bibliography, and an alphabetical index 
of subjects. The matter is classified as follows .* — 
Part I. Chemical properties of nucleic acids, (i.) 
Introduction, (ii.), Thymus nucleic acid, (iil) Yeast 
nucleic acid. Part II. Physiological conduct of nucleic 
aoi^> IV. Conclusion. Appendix. Preparation of 
thymus nucleic acid. Analytical chemistry of the purine 
derivatives. Preparation of guanine and adenine from 
nuc^o acid. Demonstration of the purine ferments. 

Vbb Simpler Natural Bases. By George Barger. 
M.A., D. 6 c. Professor of Chemistry in the Royal 
Hcdloway College, University of London. Monographs 
ON Biochemistry. Edited by B. H, A. Plimmeb, 
D. 80 ., and F. Q. Hopkins, M.A., D. 80 ., F.R.S. Long- 
mans, Green k Co., 30, Paternoster Row, London, New 
YotIl Bombay and Calcutta. 1914. Moe 6 s. net. 
Volume (9| by 6 | ins.) containing 165 pages of subjeot 


Volume ( 8 j^ by fi^ins.), containing 98 pages of subject 
matter, classified as follows; — I. Hydrogen peroxide. 
A. Constitution. b. General characteristics of the 
derivatives of hydrogen peroxide, and their nomenclature. 

0 . Technical methods of preparation of the hydroperoxides. 
D. Trade marks, etc., also materialB added to aid in 
preservation, e. Uses of the peroxides. II. Derivativbs 
OP Hydrogen peroxide. a. Inorganic peroxides, b. 
Per-acids and per-salts. 

Brennebeifbagen. Kontinuierlicho G&runs der Riiben- 
B&fte. Kontinuiorliche Destination und ^ktifikation. 
Von D. SiDERSKY, [Sammlung Vieweg, Heft 6.] Friedr. 
Vieweg und Sohn. Braunschweig. 1914. Price M.160. 
Volume (84 by Mins.), containing 49 pages of subject 
matter, with 24 illustrations, and riassifiod as follows ; — 

1. Continuous fermentation of beet juices. II. Con- 
tinuous (Ustillation and rectification. 


matter, 45 pages m bibliography and references, and an 
ilphiiM^ai i^ex of subjects. The tagt is da^ed as 
ioDows i^X. Amines derived from protein, n. w-Amino 
aoidUi^ bases odntaining a oarbox^group. 111. Betunea. 


Pharmacology, Clinical and Experimental. A 
groundwork of medical treatment, being a Text-Book 
for students and physicians. By Dr. Hans H. Meter, 
of Vienna, and X^. R. Gottueb, of Heidelberg, Pro- 
fessors 0 ! Pharmacol!^. [Authorised translation into 
English by Dr. John Taylor Halsey.] F. B. Lippin- 
oott Company, Philadelphia and London. 1914. 
Price 26s. net. 

Volume (94 by 6^ ins.), containing 582 pages of subject 
matter, witn (b text illustrations, 7 in colour, and 22 
pages of alphabetical index (subjects). The text is 
classified as follows:—!. Pharmacology of the motor 
nerve-endings. II. Of the central nervous system. III. 
Of the sensory nerve-endings. IV. Of the vegetative 
nervous i^stem. V. Of the eye. VI. Of the dig^ion. 
VIL Of m reproductive organs. VIII. Of the oiroula- 
tion. IX. Of the respiratory system. X. Of the renal 
fnnetion. XI. Of the secretion of sweat. XIL Of the 
metabolism. XIII. Of the muscles. XTV. Of the 
blood* XV Of heat regulation XVL Of inflammation. 
XVII. Etiotropic pharmaodogioal agents. XVIIl. 
Faoton influencing plwni^ool^oil reactions. 
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MK. JULIUS HObNER IN THE CHAIR. 

A NEW PROCESS FOR PRODUCINC FAST PRINTS 
ON TEXTILE FIBRES. 

BY BB. HERBERT LEVINSTEIN. 

The method usually employed for producing fast prints 
from coal tar or other dyestuffs de fiends on the use of 
.(I) mordant dyestuffs ; (2) ice colours ; (3) vat dyestuffs ; 
<4) oxidation colours. A typical representative of each 
•of these four classes is (1) Alizarin Red; (2) Para« 
-nitraniline Red; (3) Indigo Blue; (4) Aniline Black. 
All these processes have one principle in common. A 
more or less soluble substance is first applied to the fibre, 
•and is subsequently precipitated inside the fibre in an 
insoluble form. 

The general method of using a mordant dyestuff in 
•calico ])rinting consists in mixing the dyestuff and mordant 
together into a thickened paste, which will not run, 
jirinting or padding, and drying. After drying the goods 
are steamed, and it is important to note that the com- 
bination of the dyestuff and mordant must not take place 
before the ojieration of steaming. A premature formation 
of the lake must bo avoided, as it is essential that the 
iibre should be penetrated by the dyestuff prior to com- 
bination with the mordant. For this reason a mordant 
is usually employed which cannot react during drying, 
And is only decomposed into its active constituent during 
■steaming. 

The new process is due to the observation that a largo 
number of dyestuffs form insoluble compounds when 
heated with formaldehyde. It depends on exactly the 
same general principle as the other methods of ])roducing 
fast prints, and the procedure is very analog^ous to that 
in use with mordant dyestuffs. The dyestuffs employed 
arc soluble. They are mixed into a with a suitable 
thickening agent together with fonnaldehyde, or preferably 
with a substance which will develop formaldehyde when 
the printed goods are steamed, and which will not react 
with the dyestuff during the previous operations of 
printing and drying. 

Such a substance is hoxaracthylonetotraminc, which is 
readily prepared in a state of sufficient purity by mixing 
together commercial ammonia witli commercial formalde- 
hyde in the correct molecular ])roportions. The mechanism 
of the reaction is thus entirely that of the older process. 
As the goods are steamed the fibre is penetrated by the 
Bolublo dyestuff, formaldehyde is slowly set free as the 
Rmmonia is driven off, and combines to form an insoluble 
precipitate inside the fibre. The most interesting resulte 
We been obtained with dyestuffs, which like mordant 
-dyestuffs, are true adjective dyestuffs, and have no affinity 
^whatever for the cotton fibre. On the other hand it has 
.also been found possible to print various substantive 
dyestuffs in the same manner. 

At the moment the process is in its infancy, and so far 
has been used only for the preparation of fast orange, 
brown and black shades. Preliminary work makes it 
'appear probable that the process is capable of wider 
'-development and I venture, therefore, to class it, though 
with some diffidence, as a new general method for the 
-production of fast prints. 

An orange oolourw and a black [Hinted cloth have been 
prepared to show the results obtained respectively with an 
-sMijeotive and a substantive dipstnff. The printing recipes, 
the fastness of the printed material, and the properties 
"Of the condensation prodnote of these two dyestuffs may 
4be taken as typical of a number of dyestuffs wiheb have 


already been iuvehi^ated. To obtain the orange a 
simple monoaSO containing resorcinol as an end 

component (see English patents .59,021/12, 1123/13 
(Cognates), 3427/13 and 4316/13) W been used. This 
tj*pe of dyestuff was aifiong tbs earliest products -made by 
Peter Grioss, the disobverer of the asa ayestuffs, and has 
been known since 1877. It is remarkable when the 
extraordinary intensity is considered with which this 
field has boon cultivated and extended since that date» 
that this reaction with formaldehyde has hitherto escaped 
observation. 

The following is the printing recipe for the orange. 
The small quantity of formaldehyde used is worth noting, 
as it indicates the com[>letoQOBS of the reaction. 

fiOO o.c. thickening. 

100 c.c. Printing Orange 15 in paste? 

6 c.c. neutral hexamethylenetetramine solution. 

Thickening. 

300 grammes Indian corn starch. 

625 C.C. gum tragaoanth (6 per cent.). 

1250 c.c, water. 

60 c.r. olive oil. 

• 60 c.c. glycerin. 

Mix the hexamethylenetetramine well with the cold 
thickening, and then add the colour quite cold. Print, 
dry, and steam for one hour without pressure. Soap in 
0-2 per cent, boiling soan solution for five minutes. 

The print is of a bright orange shade, quite fast even 
to boiling soap solution. The fastness is due to the 
insoluble nature of the formaldehyde condensation product 
which has been precipitated within the fibre. 

Similar condensation products may be readily obtained 
in Bubstanoe. Thus if the dyestuff be treated with a boiling 
aqueous solution of formaldehyde, either as the free acid 
or in the form of a salt, sparingly soluble bright orange 
products are obtained. The substances obtained from 
the salts and the free acid are in some odses different. 
I’hese condensation products possess mints of interest, 
and arc at present being examined. There seems little 
doubt that different ])roduct3 [wssibly polymeric to each 
other can be obtained by varying the conditions of the 
reaction. 

The black print has been obtained from Vulcan Black 
GS, a ])olyazo substantive cotton dyestuff, with the 
following recipe. 

Dissolve 60 grms. of Vulcan Black GS in paste in 
180 c.c. boiling water and 3 o.o. caustic soda (3-2 pr cent, 
solution), and add to 20 grms. maize staroh and 20 firms, 
water. Boil, cool down to below 30'^ C. and add 40 o.c. 
hexamothylonetetrarnine solution. Print, dry, and steam 
for 40 minutes without pressure. The fastness to hot 
soaping of the printed shade is very good, but the white 
is just tinted by boiling 1% soap solution. 

As in the case of the orange dyestuff described above 
Vulcan Black GS be readily condensed with formalde- 
hyde in substance, lorminjg typically ooUoidal black con- 
densation products practically insoluble in any of the 
common solvents. In this ease too differences may be 
detected in the products obtained according to the con- 
ditions of the reaction. 

The formation of what is mobably the lowest con- 
densation product proceeds with great rapi^y wi^ this 
dyestuff, which possesses great affinity for formaldehyde. 

Bisohssiom. 

The Chaibhan muI be had oxprimented with the 
orange. The printing process had oy no means reached 
its final stage, though ho was of o[»nion that the meth^ 
would eventually prove to be a very simple one. The 
orange produoed a very rich oolonr and quite as fast 
as Paranitraniiine Rod. If a whole range of dyoetnffs of this 
type could be introduced they would prove an altoge^er 
unique departure in calico j^ting. 

m £. UBOWTHEit observM that alisarin colour maken 
endeavoured to avoid the long steaming referred ^ « 
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using a Mather and Platt’s short stoumte. ^tmld Ihit bo 
8u(ficif)Dt, and also would it be practicable to ntiliie the 
new urocesB in the presence of an alkaline solution, ahd 
woula fixation take place in the presence of acid ? There 
were two stylos of printing which ro(pijred those con- 
ditions. Apparently the fastness to soa]) and alkali 
was very much enhanced, bnt did such fastness apply to 
such laundry deter^l^ts as chlorine or such home-applkid 
l^nts as Persil or Omo. which behaved like j)«rborates ? 
Tlie moderh test for fast printing was yery severe. Many 
of the alizarin colours were unsuitable for some markets, 
and it was necessary to employ vat-dyes. 

Mr. R. DE F. SuEPHKRD inquired whether in addition 
to being fast to washing the new colours were fast to light. 

Mr. L. E. VuiES said they had to go back 15 years to the 
first us(5 of formalin for the fixation of azo dyestuffs, 
namely, to Geigy’s process for rendering the direct. c?otton 
dyestuff Diphenyl Black fast to washing. Probably that 
dye was not so fast os the VuU«in colours introduced by 
Messrs. Levinstein, and it also required a greater amount 
of formalin for its fixation. This prot^ess was certainly 
new to calico printing, and it was very suryirising that ir> 
years should go by, without any n<»vel employment (»f 
formaldehyde W improving the* fastness of dyes. The 
use of hexamethylenetetramine was also fpiitc new. 
He hod always been uiuh'r the iro])res8ion that 
this body would not decompose into its component 
parts in neutral or alkaline solutit)n, but only in 
the presen<!e of acid. What amount of formalin was 
necessary to Hx the new dyes ? Was it exee«8iv<*, <»v 
roughly in proportion to tlic two molecular weights in 
<juestion l)r. Ijcvinstein mentionwl the pnxlucts in 
substance, a«(l stated that he Jiiight find some use for 
them, 'rhat was likely to be the cose, especially as they 
were otdloids. The market was in newl of nt^w coloured 
substanees for lithographic and jngme.nt printing work. 
It was satisfactory to learn that the products were soluble 
in benzene, as they might be used for dyeing in this 
solution. 

Mr. J. Baddit.ey observed that, the yihenol-formaldehyde 
condensation was a. very w«'ll-kn()wn one, but until com- 
paratively recent times chemists had negl(‘ct cd it on account 
of the non-crystalline nature of the prt^uets. The proe<*8H 
was explainable by the theory jnit forward by Baekeland 
to exyilain his synthetic resinous jujxluets. In thi* ease 
of a resorcin flye, condenHatif)n probably took place 
through the steps Ha('keland described, nuiiu‘ly, a benzyl 
alcohol derivative was first tihtained by the action of one 
molecule of formahlehyde. This internuHliate product 
then condensed with a second molecule of the dyestuff by 
loss of water, and the jirocess went on nqxiatiDg itself 
until a molecule was formwl which was resistant to all 
sorts of action. Ho was of opinion there was every jxjssi- 
bility of obtaining a complete range of shades by this 
process. 

Mr. F. ScHOLEFiELD said that the condensation pnxliict 
was so readily formed, and was so insoluble, that one 
would imagine the combination might take place by 
the decomposition of the hexemcthylenetetramme, 
HO that there might be some amcnuit of lake formation 
before the actual steaming process. It would be interest- 
ing to know what could be done in the way of discharges 
and resists. 

Mr. .1. Ht'BNER said it was quite possible for a lake 
formation to take place prior to printing. That was the 
reason why he hod ]>roviou8]y stated that the printing 
process hacl not rcaoh(Hl its finality. Ex|)erimentB were 
still in progress. He did not, however, think there would 
be any difficulty in this respect. 

Mr. Gilbert Gunn inquired whetlier it was possible to 
dye pulp in the beater or In a revolving boiler. 

Mr. replied in the negative, as practicaJdy a 

bodi^ t^perature would be necessary, unless deoom* 
position 001^14 ^ (irodueod by some addition, or on drying 
on the oifliiiafiie- 

hWVwnwE Btated it bad been done in a beater, 

Mr. Qukh asked if it was antioiiiated that the new 
woeetB wonkl he cheaper than the ordinary process of 
Wm some obsees oi paper ve^ deep and fast 
dyes were required, especially for casings which were 


largely used in the calico industry, something being, 
required which would not bleed and would stand th& 
action of weak alkali and acid. 

Mr. HUbnbk said experiments would be made in the^ 
direction indicated by Mr, Gunn. Possibly decomposition 
might take place on the drying cylinders, if the colour 
did not run away on the wire. 

Mr. Gunn replied that if the uulp were first treated,, 
and the dye to some extent fixexl in the boiler, dyeing 
l>cing alrc^y done in that way, it would be possible to- 
retain a very large iXTcentage by the time the cylinders- 
were used. 

Mr. H. DE F. Shepherd inquired whether it was- 
nccessary to use thci hexamethylenetetramine or 
whether the formalin could not be used directly in tha 
case of dyeing pa))er pulp. 

Dr. H. Levinstkin, in reply, said he had not tried this 
jMirtieular substance for dyeing paper pulp, it being 
merely typical of a large class of dyes which could be made. 
Several pertinent questions had boon asked with regard 
to the jiraotioal value of the j>rinting process, to roost 
<»f which he was for the moment unable to reply. He 
had brought the result* forward a* Ixiin^ more in the 
nature of an interesting chemiea! reaction than of a 
valuable technical process. Ho was still conducting 
oxjairiinents with regartl to tho steaming. The con- 
densation took place so readil\ that he imagined it would 
be qirik‘ feasible to use th(‘ small .Mather and Platt steamer. 
(Nindenaatkin could be, and was preferably, carritxl out 
by means of an alkaline printing paste. He boliovod that 
an a<‘id printing yasb! would bo unsuitable on account 
ot the fact that the dyestuff was not soluble as a froo acid. 
The fastness t-o chlorine of the orange dye described was 
]KX)r, but they hod made others which ap|)earod to be 
much better. 'J’ho part icular substance in question was a 
mono-azo (lyestutf derived from resorcinol. A large 
number of analogous dyes could be made in that way, 
of which only a compamtively small number had been 
tri<“d. He had not triwl the action of perboraU^s. The 
fastness to light of the dyestuff was goml, being about 
equal to that of Paraniiraniline Bed. but it did not com- 
pare with an alizarin dyestuff witli regal'd to fastno.ss 
to light. The yirocess of J, K. (leigy referrexl to by Mr. 
Vlies was one to increase the fastncHS to washing of sub- 
stantive dyes by after- treating them on the fibre with 
formaldehyde. The ])rooess described by him was quito 
a different matter, vir., a new rm^thod of producing fast 
prints with dyes of which many were not suhstaiitive, 
and he hofi not refentHl to the. thdgy process us this had 
nothing in ctimmon with it. 

As regards the constitution of the substances about 
which Mr. Baddiley had H|K)ken, he had no knowledge 
of how the comhuisatiou products were formtxl, but 
he 8hr)uld imagine something of the kind took place ; 
certainly two or more molecnl»'S must lx? linked t-ogether 
in some way. As regards discharging and the use of 
yiaraforinaldehyde, and the dtHitmiposition of tho jirinting. 
paste, nothing had been tried. I*remature formatioik 
of the lake had lHH*n observed, but coukl be prevented. 


SOME NEW DERIVATIVES OF INDIGO. 

BY DR. HERBERT LEVINSTEIN. 

The first synthesis of indigo was by A. von Baeyor and 
took place in 1880; it was first markoted in 1897 by, 
the Badische Anilin uiid Sfxla Fabrik. The first jia^nt fear 
brominated indigo was taken out in 1000. In this year 
Rahtjeo produced a mixture of indigo, 6-bromo- and 
h.h'-dibromn-indigo, known as Indigo K and 9 R, by 
hrominating indigo in glacial acetio acid. In 1907 Engl* 
produced 5-bromo-, 5.5'-dihromo-, 6.7.5' -tribrorao-,^ and 
6.7.6'.7' t©trabroraO’indigo by brominating at a higher 
temyieraturc in a neutral solvent. Penta- and hwta- 
bromides have also been obtained by methods which are 
now well known. It is remarkable that seven years should 
have elapsed between the dpcovetry of Rahtjea and that 
ol Engi, which hat had such valuable technical results. 

Friedffaeisder has recently shown that the active 
stituent of the ancient Tyrian purple is identical with 
6.6'-dibromo-indigo. This substance produces a shade? 
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more violet than ordinary indigo, whereas the shade 
of the 5.6' isomeride is greener. By this synthesis an 
interesting; link was forged bt‘tween the dyes of a semi- 
mythologioal past with the latest development of modern 
Boientific industry. 

In 1905 came the beautiful discovery of thioindigo 
by Friodlaender. Great activity ensued in. the inveetiga- 
tion of indigoid dyestuffs in the coal tar dye factories, 
for these discoveries opened a large field for scientffic 
research which seemed • offer prosi)eet8 of reaping a 
technical harvest 

On looking through the not's for those years it seome<l. 
to mo that the brominate<l sulphur, selenium, and arsenic 
compounds of indigo, and r».5'-dihydroxy-7.7'-di8ulpho- 
naphthylindigo, a new derivative of fl-naphthyUndigo, 
wLi.jh were prepared at Blackley at that time, may be 
of some small general intfCrcBt. The preparation of 
the first series of compounds is largely due to the initiative 
of Dr. M. Wyler, who carried out the cxfw^rimental work, 
while for the products dtirivod from H-h^ydroxy-T-sulpho- 
2-naphthylglycinc 1 am greatly indebted to the co-oiiera- 
tion of Dr. (). Diehl. 

There are two jiublications concerning brorninated indigo 
sulphides, if they may be so calliHl, both by (’ossella (see 
Ger, Patents 220,321 and 220,029 of 1909, since allowed to 
lapse). In the second ]iatent the formula of the product 
obtaned is given as {C,^H„Ng()aBra)jS. 

Our object was to examine this compound and find out 
whether other substances boakles su’phur were capable of 
entering the indigo molecule in the way suggesl^id by the 
above formula. Both selenium and arsenic n'lwted 
in a very similar manner to sulphur, but unfortunately the 
analytical data cibtained did not enable us to draw any 
conclusions as to the (lonstitution of the bodii'S ohfainwi. 
The prejiaration of all the derivatives is practically 
identical in method. To 15 parts of indigo suspended 
in nitrobenzol 32 parts of bromine are addwl; 1*8 parts 
of sulphur, <»r an ecjuivalciit molecular proportion of 
As, ASj, Oy, or AsnOj are then a<lded and aft-er 12 hours' 
standing the mixture is gradually heated up to 180° C. 
and kept at that Icmperaturo for several hours. 

As regards the mechanism of the reaction, it should bo 
notiod that neither sulphur, selenium, arsenie, AsjO.,, 
nor AS2O5 react under the above eonditione in the absence 
of bromine. The formation of the bromo-com pound of 
sulphur, selenium, or arsenic is the first stcj> and this 
compound then acts on the indigo. 

For analysis the dycst.uff was in every case rwluced 
to the leiico coinyiound with hydrosulyihiUi, filtered, 
reprecjyntatod by means of a current of air and driinl. 

In the case of the sulphur cotnyiound the figure for 
sulphur corresjionded fairly well with the above formula. 
In the COSOS of st4eiiium, arsenie, Asj,()„ and AsjG^, tlic 
figures for selenium and arsenie were considerably lower. 
The AsjOj is the most reactive of these subsUnees and the 
tribromo- indigo derivative jircparod in the presence , 
of AsjOj contained 5- 19 % and 5-2,5 % As. 

The introduction of sulphur, selenium, or arsenic into : 
the indigo ring has but little effect on the shade. Thus j 
all the tribromo derivatives give shades similar in charocU'r 
to those of tribromo-indigo. In the case of the arsenic 
indigos, mono-, di-, tri-, ami tetrabromo derivatives were 
made, and in each case the arsenic derivatives correspond 
roughly in shade with the derivatives of indigo con- 
taining the same quantity of bromine. 

The reparation of 6’5'-dihydroxy-7.7'-di8ulpho- 
naphthylindigo is interesting on account of tho very 
smooth' manner in which it may bo obtained from 5- 
hydroxy-7 sulpho-2-naphthylglycine, 20 grms. of which 
are slowly ami carefully to 60 c.c. concentrated 

Bulphurio acid at 100° C. The temperature is then raised 
to 170° until no furtW reaction is observed. After 
cooling, the brownish yellow sulphuric acid solution is 
poured on to 300—400 grams of finely ground ice and tho 
indigo IB filtered off, washed with ice water, and dried 
on TOO water bath. Y'old 19 ’grms. The Bubstance hM a 
strong bronsy lustre and exhibits a oharaoteristio dichroism. 
It is apar iiitf iy Soluble in cold water, more readily in hot. 
On the admtion of caustic soda the aqueous solution is 
nearly decolorieed, showing only a faint green coloration. 


With soda there is db d^sodoration in the cold, but on 
heatup the solution bebomes green. The colour of the 
alkaline solution is disohaiged by heating with hydro- 
Bulpluto. When dissdhred in* concentrated sulphuric 
acid it produces a beautiful fluorescence and a deep bhie 
solution when poured into cold water. 

Tho new sul^tance dyes a green shade on wool from 
a Wv akiy acid bath, and also poasesscu^ noticeable affinity 
for the vegetable fibre, as might be expected from the 
orientation of tho substituent groups in tho naphthalene 
nnoleiis. 

Bromination takes place reailily in glacial acetic acid, 
four atoms of bromine being taken up. The bromine 00m- 
pound is soluble in aloohd, and more sohibkt in water 
than the unbrominated compound. The bright blue 
aipieous solution bi'comi^s green on the addition of caustic 
soda; a much more intense shade than that of the 
unbrominated oomjiound. Melting cither the brominat^ 
or the unbrominated product with alkali leads to complete 
breaking up of the mok'cule. but by tho action of 30 per 
cent, fuming hvdrooliloric acid a substance was obtained 
which IS in all probability tctrahydroxynaphthylindigo. 

Discussion. 

Mr. UCbnkr said that for cotton dyeing indigo was 
lK*ing grarlually replaced by dyestuffs which pi^uced 
faster shades. As regards wool-dyeing indigo still main- 
tained its pmitioi). The Gommitteo of the Textile Insti- 
tute appointed to go into tho question of indigo-dyed 
cotton gixKls had only held one meeting and then dis- 
solved. Upon that Committee was a representative 
of tho Admiralty, who stated that the Department had 
used nothing biit indigo for the blue collars which the 
sailors wore, but they wore now on the look-out for a 
colour foster than indigo, which they thought they could 
obtain. 

Mr. E, Crowthbb considored there was something 
in tho process of dyeing with indigo which caused part 
of tho colour to bo alisdutely fast to washing. Had tho 
author made any dyeing experiments with derivativos 
of indigo ? There appeared to bo a tremendous amount 
of waste colour on indigo-dyod cotton of deep shades, 
and if it were possible to dye a lighter shade of similar 
fastness to the residual colour obtained by a heavy soaping 
of a deep shade, naval men would bo satisfied. 

Mr. HUbneu stated that it was well-known that very 
light shades wore most difficult to remove by washing, 
even in tho case of cwdinary direct dyeing colours. 

Mr. L. E. Vnius observed that in the author's desoription 
of the progressive brtunination of indigo, two particular 
positions 111 the molecule remained unattacked. He was 
not quite clear which these were, as two methods of 
indicating them were possible. They could be positions 
4.4' or 6.6'. If Dr. iWinstein adapted the method of 
starting the count from the imido group counter clock- 
wise on the loft side of the formula, then he was oovrect 
in his statement. The 6.6'-d>bromoindip, one of the 
dyestuffs priwent in the molusc, Murex wandaris, could 
only bo obtained indirectly, suck as by the internal con- 
densation of the glycine of 4-bromo-2-a]ninobensoio acid. 
It was remarkable that on further bromination, this body 
still gave reddish-violet dyestuffs, whereas the products 
of the direct bromination of indigo gradually liecame 
greener and weaker in shade. It was of interest to note 
that tho bcxabromo-iiKiigo contained over 66 per cent, 
of bromine. 8ucb a lar|^ nonchromophorio addition 
to tho molecule would readily account for the diminhdied 
tinctorial power. 

Mr. CYeuq asked whether the author had succoeded in 
introducing arsenic and selenium into thioindigo. 

Dr. H. Levinstein agr^ that indigo was a poor cotton 
dyestuff in comparisou with modem ^es^ though uerhaps 
it was still the finest wool dye. Alizarin or antnraoeiic 
blues would stand ori^nallv a longer time without 
but wheu they had finishea their work they mostly did so 
as a dirty puce colour, while indigo, though bwomiog 
weaker, retained ita blue colour. For that reason alone 
indigo to hold its own m wool lor many ymn to^ 
come. With ropril to Mr. Vlies* query ooneermiu Ihe 
constitution of l^ao purple, the statement made in the 
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paper was oorreot. In reply to Mr. Olegg, they had been 
content with preparing the selenium and the Mwnic 
derivatives of inaigo, and did not pursue the matter 
further. There did not appear to be any prospect of 
selenium or arsenic derivatives finding technical applica- 
tion. 


New York Section. 


Meeting held at Chemiats' Building, on Friday, April 24lh, 
1914. 


MR. a. W. THOMPSON IN THE CHAIR. 


THE CHEMISTRY OF PINE OIL. 

BY MAXIMILIAN TOCH. 

One of the industries which has developed as a result 
of the policy of conservation in the United States is the 
manufacture of useful products from resinous woods. 
Enormous quantitiw of the latter, which in previous 
years w’orc considered of little or no use and were deliber- 
ately burned in huge burners w|K’'cially constructed for 
the purpose, or which were simply allowed to go to waste, 
are now being economically and profitably manipulatcHl 
for the recovery of turixmtini', pine oil, and rosin, or the 
prmluotion of tar oils, pine pitch, and charcoal. 

The two commercially im^Kjrtant methods in vogue are, 
first, the steam and solvent oi* extraction process, and 
second, tile destructive distillation process. 

Mr. H. T. Yaryan has taken out letters patent on a 
[iTocess for extracting turpentine and rosin from nwinous 
woods, which very well illustrates the extraction method 
as practif.ed to-day. Hosinous wood, reduced to fine chips 
by passing through a wood chipper, is charged into an 
iron vessel through a charging door at the top. The wood 
rests upon a false bottom over a coil supplietl with super- 
heateil .steam for producing and maintaining the proper 
temperature within the iron chamber. The door at tho 
top and the discharge door at the bottom are closed, 
and the curnmt of superheated steam is driven into the 
mass of chips. This is continued until the more volatile 
turixmtine has been vaimristMl and driven over into the 
condensers. Tho wo(jd in the extraction vessel i.s left 
chorgerl with a small percentage of heavy turpentine, 
together with pine oil and rosin. Steam is shut off, tho 
oxcoHH moisture in the hot wootl is removed by connecting 
tho vt«sel with a vacuum pump, and finally a liquid 
hydrocarbon (b.pt. 240^—270' F.) is sprayed over tho top 
and allowiMi to |)ercolate down through tho pores of tho 
wood. The resinous materials arc thus thi roughly and 
completely extracted, and passed into a storage tank, 
from which they are pumped info a still used for separating 
the component parts of the solution. From the still the 
hydrocarbon solvent is readily separatwl from the heavier 
piuo oils by distillation under reduced pressure, on account 
of the great difference in the boiling point between tho 
nine oils and the hydrocarbon .solvent, tho former boiling 
between .350^—370° F. The pine oils are in turn separated 
from the rosin by distillation with su})orheated steam. 

This process has been worked on an enormous scale 
by the Yaryan Naval Stores Com^ny*, with plants at 
Brunswick, Ga., and Gulfport, Miss. This Company’s 
Brunswick plant alone utilises from 500 — 600 tons of 
wood each 24 hours— probably a larger consumption 
than tho combined pine wood destructive distillation 
p'ants of tho country. 

Other so-called “low temperature” processes deserve 
mention as possessing features of merit, although auffioient 
data does not appear to be available to show their true 
value when operated on a large oommeroial scale. Tho 


Houdh procMS, for example, is to be ooiisiderod essentially 
a preliminary treatment in the manufaotaro of paper 
puh> from resinous woods. Chipped wo^ is plACM in a 
I retort and subjected to the action of a dilute alkali. The 
rosins are saponified and the soap separated from the 
alkaline liquor by cooling and increasing the a kali con- 
centration to the^lasired degree. The rosin soap may be 
sold as such, or treated with acids for recovery of the 
rosin. The turpentine and pine oils are recovered either 
by preliminary treatment with steam or during the early 
stages of the cooking process. 

It will be noted that in tho low temperature processes 
the only jiroducts recovered are turpentine, pine oils, 
and rosins, the first two removed bv the action of steam, 
cither saturated or superheated, and the latter by extrac- 
tion by use of a neutral volatile solvent or a saponifying 
agent. The so-called “ sixmt wood ” may be u.*^ cither 
for the manufacture of pa|K'r pulp or as a fuel to generate 
the jx^wer niTCSsary to carry out the process. 

In the destructive distillation process, the wood, in the 
form of cord wood 4 ft. to 6 ft in length and 4 in. to 8 in. 
in diameter, is placed in a horizontal retort and the tem- 
jx^rature gradually raised until tho wood is thoroughly 
carbonised. The factor of greatest importance in the 
successful operation of this proce.ss is temixjrature control, 
as it IS essential that tho turpentines and pine oils bo 
removed in so far as is possible before the temperature 
at w'hich the resms and wood fibre begin to decompose 
is reached. The total volume of distillate, as well as the 
p<Tct*ntage volume of each of the several fractions thereof, 

IS largely dejx'ndcnt on tho degree of teiiipt'rature con- 
trol. 

Destructive distillation of resinous wood was first carried 
out in earthen trenches, the combustion being controlled 
by partially covering tho vood with earth. Tar and 
charcoal were the only products recovered. Then came 
the bcchivfi oven, oj^rated in much the same crude 
manner, but recovering the more volatile distillates, in 
addition to tar and charcoal. This was in turn super- 
seded by the horizontal retort, externally heated, hot 
gases being circulated either through an outer shell 
or through pipes within the retort. Next came the bath 
process, wherein the cord wood was imincr8e(.l in a bath 
of hot pitch or rosin, thereby volatilising the turpentine 
and lignter pine oils and dis.solving tho heavier oils and 
rosins. After this preliminary treatment the bath was 
withdrawn and tho wood subjected to straight destructive 
distillation. 

More recently* a retort has been doviserl utilising tho 
ba.sic principle of tho laboratory oil bath. The retort is 
heated by means of a layer of hot petroleum oil which is 
kept continually circulating between tho retorts and an 
outer cylindrical shell that completely surrounds the retort 
proixir. In this way it is claimed "that tho temperature 
of distillation can ho accurately controlled. The turpen- 
tine and pine oil obtaincti are fractionated and rectified 
by subseipiont steam distillation. In running the retort, 
the temperature of the oil bath is so regulated that the 
heat inside does not exceed 450° P. before all the turpen- 
tine and pine oil have been distilled. 

Tho products of destructive distillation by the several 
processes are in each case of very much tho samo general 
nature, namely, turpentine, pine oils, tar oils, pine tar, 
pitch, and charcoal. In some iastancca low grade rosin 
oils are also produced. 

“ Light wow ” does not refer to woody fibre which has a 
low specific gravity. The name originated from the fact 
that this particular wood is so rich in oil and resinous 
material that it is readily used for lighting fires. In the 
southern portion of the United States little bundles of 
'* light wood ” are for sale in strips about J in. in diameter 
and 1 in. long. When a flame is applied to one of these 
strips of wood it becomes useful for lighting fires, hence 
the name “ light wood.” I have seen “ light wood ” so 
rich in resins and oily material that by transmitted light 
a thin section looked like translucent ruby glass. It is 
this particular wood which is most used for the distillation 
of wood turpentine, pine oil, and rosin. 


« T. W. Pritchard, this Jonnial, 1012, It, 418. 
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The jiToduct from that type of pine tree from which 
turpentine is obtained has alwa 3 'S been rej/aided as pro- 

been collected 

and dintulod. The one material is turpentine, and the 
other rosin. About ten years ago, when destructive 
and steam distillation of jiine wood became a practical 
industrjs a third substance was recovered. This material, 
intermediate between turjientinc and rosin, is now known 
as “ pine oil.” 

As far as I know, no one has yet determined the chemical 
constitution of this intermediate product of the pine tree, 
which has lieou designated as “ pine oil.” Two years ago 
I started this investigation^ which is practically finishwl. 
The chemical composition of this material and the work 
which led to iti< determuiation will be published later. 
There is as yet no standard of purity for pine oil, but 
that it has a definite chemical comp<»sition is now fairly 
well establishwl. The only original investigation of the 
chemical oom])OKition of pine oil wa.s carried out by l>i\ 
tJ. E. Tocple* on long leaf pine oil. 


“•'“p. andooMeuieut method 
01 making terpin hydmto that it will doobtlen inpenede 
ne usual manufacture from turpentine, aloohol, and 
nitno aoi4 and instead of terpin hydrate serving m raw 
matenal for the manufacture of terpineol, as heretofore, 
the reverse will bo the case.” 

The term ” pine oil,” as now understofxi, is the heavy 
on obtained from the fractionation of crude steam dis- 
tilled wood turpentine. When the sap of the jnne tree 
18 subjected to distillation in a current of steam the 
volatile liquid —turpontino— consists almost entirely of the 
hydrocarbon, pinoae (C|oH i«) When, however, the 
trunk, stumps, and rfwjts of the same tree have been 
allowtnl to remain on (he ^ound for a number of years 
and are then steam distilU'd, there is obtained, in addition 
to the turpentine and rosin, certain heavier oils formed by 
hydrolysis and oxidation as a ri*8ult of exjKwure to the 
atmosphere. To the heavier oils thus formed and yielded 
up in the process of steam distillation the term pine oil ” 
IS properly applied. 
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Dr 'l’ce]»lo sa^'s ; “ I’lio commercial long leaf oil, 

as it conics on the market, is either clear and uater white, 
containing II or 4 |)er cent, of dissolveil waU'r, or it may 
have a very faint yellow colour and be free from dis- 
solved water. The specific gravity ranges from O-t'So to 
0-947, depending on freedom from lower boiling tei penes. 
A good commercial product will begin distilling at about 
206“ to 210“ and 75 pT cent, of it will distil betwi-en the 
limits 211°—218% and 50 percent, of it between 213“ — 217“. 
A sainjile having a density of 0-945 at 15-5“ show(*d a 
s|)ecific rotation of about [aj'‘‘“ — 11“, and an index of 
refraction of Nd 1-4830. In fractional distillation of the 
oil the specific gravity of the various di.stillates rises 
regularly with increasing Umiperatiiro, becoming steady 
at about 0-947 at 217“. 

** If the oil consists essentially of terpineol, 
it should be easy to convert it into terpin hj-dratc, 
CipHjoO.+HjO, by the method of Tiemann and 
Schnudt.T The conve^^ion was found to prexjeed easily 
when the oil was treated with 6 per cent, sulphuric acid, 
either with or without admixture with benzine. If 
agitated continuously, the reaction is complete within 
3 or 4 days. If, on the other hand, the mixture is allowed 
to stand quietly, the formation of terpin hydrate extends 
over several months and jn-oduces most beautiful large 
crystals, which, without recrystallising, melt at 117“ — 
118“. When reorystallised from ethyl acetate they melt 
at 118“. The yield is about 60 per cent, of the theoretical. 

• J. Amer. Cbem. fioc., 1008, II, 412 (see this J., 1008, 846). 
t Ber., ft, 1781. 


Pure pine oil has a very pleasant aromatic odour, similar 
at times to the oil of caiaway seed or the oil of juniper seed. 
When jiinc oil is impure it is very difficult to use it for 
interior work on account of its pernicious odour of 
einpyroumatio compounds. It has been used to a con- 
siderable oxtiCnt for making paints which should dry 
without a gloss, and as a ” flatting ” material it has bwn 
very succwsful. It has the excellent quality of flowing 
out well under the brush and of not showing brush marks, 
the latter because it evaporates so very slowly. It ii 
a very powerful solvent, and many of the acid resins 
which have a tendency to separate when they arc 
insufficiently hoattud with drying oils will remain together 
when pine oil is added. Pino oil can be used to a con- 
siderable extent as a diluent in nitrocelluloso solutions, 
and OH a cooling agent for the reduction of varnishes 
it also has excellent qualities. The author takes this 
ojijiortimity of stating that on previous occasions his 
recommendations concerning new and useful materials for 
the paint and varnish industry have been misunderstood 
in some instances, and it is to be hoped that tiieso ro.narks 
will not bo misinterpreted. Pine oil is a new and usefvU 
material, but it is by no means a substitute for linseed oil 
or turptnitino or any of the othi^r materials now on the 
market. It has [>ro|Kirties jxsculiar to itself, and when 
int<‘lligently used is of considerable value. 

Practically all the pine oil obtainable contains a small 
percentage of water in solution, to which it clings rather 
tenaciously, and it is by no means a simple matter to 
dehydrate this material. A rather complex apparatus for 
dehydrating the material is necessary with temperature 
control, but the test which the author has devised for the 
determination of water is quite simple. If 5 o.o. of 
pine oil are mixed with J c.c. of a neutral mineral oil, 
like benzine, kerosene, or lienzol, and a perfectly clear 
solution is obtainiKl on shaking, no water is present ; 
but if there is any water pn«cnt in the pine oil the water 
appears as a jolly, and a milky solution is obtained 
which does not separate after long standing. The fact 
that pine oil will take up a considerable quantity of 
water and still remain clear makes it useful for emulsion 
paints such as arc very much in vogue at the present 
time for the interior of buildings, and it has been suggested 
that the addition of water up to 5 per cent, for such a 
purpose is beneficial on new walls. The United States 
Bureau of Chemistry* has developed a method for tiie 
determination of moisture by the use of calcium carbide ; 
this is being investigated at our laboratories, but on 
account of its being a gas-volumetric method is not quite 
feasible for general use in toohuical laboratories 

I am glad to acknowledge here the assistance which was 
given to me by Mr. 0. A. Lunn for the samples of raw 
materials and information sent me. 

A number of commercial samples of pine oil were 
dehydrated and analysed. The tables given below 
indicate the results obtained 



• V.8. Dept. Agrlc. Bur. Chem. Clrc., 07. 
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of pine oUa. 


BampU' No. 

Bp. gr. at 

15r c. 

Colour. 

Arid 

value. 

Iodine 

value. 

Flash* 

point. 

B-12,2(M). . 

0 9423 

Faintly yellow 

0-68 

142-5 

170' F. 

8-12,201,. 

0-9427 

Not quite NVW 

0 29 

llS-4 

175“ 

8-12,496.. 

0-9888 

WW 

0-51 

125-4 

145“ 

8-14,499.. 

0-9380 

Straw colour 

0i9 

161-6 , 

160’ 

8-14,600.. 

0-9291 

Pale aralxir 

, 0-49 

J78-9 1 

148’ 

8-14,601.. 

0 9855 

Straw colour 

0 70 

148-2 

' 168“ 

8-14,.560.. 

0 9382 

WW 

0-17 

129-8 ! 

1 176“ 

8-14,561.. 

0-fl3!>0 

.Straw colour 

0-78 

142-7 

1 160“ 

8-14,562. . 

0-9588 

1 

WW 

0-27 

121-4 

! 

176“ 

i 


• Oficii cup (TatjUabuc tester). 
Ultiwatf, awdyais. 


Sample Number. 



French turpentine* 

American turpentine* 

Woncl turiie.ntlne* 

l*lnf oil, first runninKH 

Dwtlllato pine oil, I7<h-105'’ C 

• iilTToch The Chemistry and Technology t 
I>. Van Nostrund Company, publishers, New York. 

Fractional dintilkUion of ^nmercial pine oil. 



1 Fraction 

Tohd 

Bp, gr. 

Temperature 

In % 

distillate. 

15-5“ C. 

1 


g 

2 


174— J 94 

6 

7 

0-882 

194—206 

11 

18 

0 920 

205—208 

10 

28 

0 988 

206—210 

25 

6.3 

0-939 

210—213 

35 

88 

0 941 

213—216 

6 

94 

0 942 

216—218 

1 

96 

0942 

218- 

4 

99 


Evaporaiion of pine oils on Meam bath. 

Sample. | 

Loss alter 9 huiiTH. 


S-12,20h 
S -12,201 
S-1 2.406 
S-1 4,409 
W-14,5iX) 
S-U.501 
S-U,560 
S-14,561 
H-] 4,562 


OS' 4% 

06- 3% 

07- 3% 
93-8% 
85-7% 
02-7% 
986% 
P5-l% 

08- 7% 


Sample. 


2hTS. 


4 hrs. 


S-12.200 ; 
S-1 2,201 
8-12,496 i 
8-14,199 i 
8-14,600 { 
8-14,601 i 
8-14.660 ; 
8-14,561 I 
a-14,562 


Per 

cent. 

27'8 

20-3 

30-4 


868 

3or» 

464 

24-6 


Per 

cent. 

43-8 

81*8 

46-9 


56-6 

68-9 

680 

353 


Nottingham Section. 

Meelimi held at Nntlingkam on Wedneeday, April i9fh, 
1914. 


MR. S B. TROTM\N IN THE CHAIR. 


SOMK PBACTICAI. ()BSKRVATrON.S IN THE 
PKKPARATION OF LIMK ARSF.NIC PAINTb. 

BY E. FARADAY TNNKS, F.I.C. 

The great irregularity in the physical state and chemical 
composition of liine-arsenic painU led me to test the 
effect of altering the various conditions of preimration. 

Text-book.s on tanning recommend that red araemc 
should first be sprinkled over the lime, hot water added, 
and the mixture stirred ; this practice is followed by 
the trade and is presumably regarded as the licst. 

I find that Ihis method docs not give the best results, 
judging by' the amount of sulphy'ilrate-ions formed. 
This was considered to be the only determination neces- 
sary and was earned out using Blockley nnd Melid’s 
method (this Journal, 1912,369) with K/5 nickel chloride 
as external indicator. 

The first experiments wore dom- in 6 in. open dishes, 
but it was fouml that there was considerable loss of 8H- 
loiip aft(‘r about ] hour. esiK-cially K the mixture was kept 
warm, owing mast likely to oxidation. This oxidation is 
not so likely on a large scale, so further ex|>(‘riinents were 
conducted in long- necked 600 c.c. flasks in order to 
approximate to working conditions. 

On using calcium hydrate and hot water a higher result 
was obtained than f>y the usual method. So 1 tried 
slaking the lime first and thcui adding red arsenic immc- 
duatcly the slaking was over. Higher and more con- 
sistent results were obtained. 

The influence of time and temperature are “hown in the 
subjoined table. Jn exiieriments A to J>, 13-2 gnns.^ of 
calcium hydrate were treated in a dish, and iii M to G in 
a flask. Exi>erimonls H and 1 were made by treating 
U) grins, of quicklime in a flu.sk 


r.f. 

water 

added. 


Teinp. 1 Sampled 
of water ! after 
“f. lioiirK. 


Temp. I 

main- 1 (irm-i. 
tallied I S in 
in '’C. 1 solution 


, % 
jsolublc 8 
on total 
BuJldnir. 


After evaporation a small, hard residue, similar in 
appearance to pale rosin, was loft. In the case of S-1 4,999 
and S-1 4,600, the residue was ve^ dark, almost black, 
due probably to impurities in the pine oils. 

Evaporation of pine oil at room lemperafvre — 66^ F 


6 hrs. 

1 1 

8 hrs. 

1 

24 hrs. 

1 32 hrs. 

Per 

Per 

Per 

Per 

cent. 

cent. 

cent. 

cent. 

[ 52-2 

67-2 

06-7 

96-7 

I 41-8 

60-8 

92-4 

92-7 

58-6 

70-0 

97-6 

97-5 

69-8 

80-4 

95-5 

95-6 

70-6 

82-5 

96-5 

IH15 

1 81-0 

88-7 

94-0 

94-0 

46-0 

53-2 

88-8 

90-4' 


t 


5(1 

Ml 

50 

50 

.Ml 

.50 

50 

,50 

no 

60 

60 

8.5 

86 

86 

60 


1.5 

1 

1 

Jbioin ' 

0-104 , 

.56 

16 

Kuimi . 

0-104 

66 

15 

2i 

K.ooin 1 

0-099 

54 

60 1 

i 

i 

Kixiiu 

0 122 

66 

(’.(> 1 

Rixim I 

0-109 

59 

60 

til 

UiMmi ! 

0 099 

64 

<H) 

I 

80 

0 112 

60 

'.HI 

J 

80 

0-083 

45 

!H) 1 

(H) 


80 

0-005 

0-118 

3 

64t 

60 1 

i 

i 

60 

0-123 

66 

60 

60 

01 28 

69 

60 

2 

60 

0 130 

74 

IH) 

“l 

90 

0-160 

86 

IX) 

i 

90 

0-168 

86 

90 

2 

90 

0-146 

79 

IHI 


90 

0-158 

83* 

90 

"i 

1 

IMI 

0-160 

86 

90 

90 

0-167 

86 

!HI 

2 

90 

0-116 

62 

IX) 

i 

90 

0 150 

81t 


♦ la hot lissk kept corkeil. t Kvaporatod to dryness in | hour. 

; Slaked together. 

Experiments on a larger scale confirmed these results 
and conclusions. . . , . . 

It WAS further found that lime slaked in such B way as 
just to boil the water but not to cause exclusive ebdlition, 
gave a paint (whether with or without the arsenic) very 
much finer and more voluminous than by slaking with 
small quantities of water at a time. This latter method 
caused hard lumps of unslaked lime, due to local over- 
heating (Procter’s Principles of lather Manufacture, 
pp. 122 and 142). 
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Expressed briefly the conclusion arrived at is r—Let 
♦he litae bo as fully hydrated as possible, and yet as hot I 
^ ponsible before adding the red arsenic. Then stir vofy 1 
'thwoughly. Do not let the lime slake dry and crumble. ! 

This conflrmR the work of Iievi and Manuel published in 
*** Hide and Leather,” May 7th, 1910, 

Working on a large scale it was not found possible to , 
get exactly the same results every time. This is partly , 
•due to the fact that the paint is always made as nearly as 
possible to the same consistency regardless of the amount 
of water required, this latter being a variable quantity. 

Another observation vras that a rod arsenic oontaining 
about the same amount of sulphur as another does not 
necessarily give the same amount of sulphur into solution 
as sulphydrate, whether slaked as above or in the usual ' 
svay. With a good red arsenic oontaining say 97 
«€nt. of total sulphur one ought to get about 32 per cent. 
into solution, equal to about HbA jwr cent, calculated on tho 
total sulphur. I have had, however, numerous samples 
of red arsenic only yielding 20*4 per cent., 17 0 jK5r cent., 
and lfi‘0 per cent. “ available ” sulphur, and a sample 
of yellow arsenic only yielded 11*2 per cent., though its 
total sulphur was 32 0. This is obviously a different 
material to the usual yellow arsenic, as Prof. Procter 
states that he obtains oven bettor results with yellow than 
•rith red. 

Although rod araouic is said to bo roalgaf | 

■containing 29*90 per cent. 8. samples I have analysed ; 
contain from 34—37 per cent. (yellow arsenic) 

.contains 39*09 ])(?r cent. S. 

Therefore in examining deliveries a total analysis do(‘S 
not give nearly such uselul information as a determination 
.of tho “ available ” pulphiir. For this, a method based 
•on F or H has boon found to give roliable results. 

Discussion. 

Mr. R. F. Inn^:h, in reply to a question from Mr. Law, 
fiaid that no ex|)orimonts with larger proportions of arsenic 
had been made, because in his own cose it never exceeded 
10 per cent., and generally was about half that. Prof, 
ritiosny had found that arsenic must not bo in excess, 
4)ven locally, and when adding it the mixture must lo , 
well stirred. The sulphydrato ions, in conjunction with , 
the OH ions, were the active unhairing principle, lii : 
reply to Mr. Pentecost, the arsenic itsi'lf, so far os was , 
known, played no part in unhairing, and oiilv a small part 
went into solution, not even enough to kill tho bacteria 
present. A mixture of sudium sulphide and calcium 
.chloride was not in favour with tanners. In reply to Mr. 
Merriman, tho insoluble arsenic was removed with tho 
ihnir, and the soluble arsenic with tho hydrate and 
sulphydrate by washing. 


NOTE ON THE RELATION RETWEEN THE * FEEL ” 
OK LEATHER AND ITS APPEARANCE UNDER 
THE MICROSCOPE. 

BY E. FARADAY INNKS, F.I.C. : 

The following remarks refer to chrome-tanned goat- j 
.skins for glac^-kid. The photographs are from tho 
finished leather and are magnified 76 times. 

The sections were prepared by shaving in sections ! 
arallel to the fibres of tho skin as thinly as possible by 
and with a razor (not with a microtome). The width 
of the sections averaged 0*17 mm. They wore then 
.teased out as thorougmy as possible with needles. It 
was very much easier to tease out sections of mellow well- 
feeling skins than sections of hard tinny skins ; in all oases 
of the former the section could be teased out as easily as 
cotton-wool, but in the latter cases the section seemed 
mme like a piece of thick string, and it was only possible 
%o separate the skin into ” lumps.” These consisted of 
ttasses of fibre still cemented firmly together* Whore the 
fibres arc stunted and short this has been caused hy their 
Itoving originally been oemented together so firmly that 
•Oik attempting to tease them out they have been torn, 
ilad the iuterfibrlUar cement been removed the fibres 


L 

tJT.lSdl B. 

Bxtfa 3 weeks In mellow lime. 
Fine grain, soft feel. 



Kxtra S wpeks In a fresh lime. 
Break, grain not bo fine, more stretchy. 
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tbemBelTes could have been separated whole. Thus a 
long'fibrcd seotion is an index of nice feeling, soft, mellow 
leather, and a short-fibred one, of hard leather. 


n. 

L.N. 1908 (I.) 
Boft and tiill. 



L.N. 1908 (ii.) 
Not lively, course led. 



AiiahfSf'/t of tivo samples of ylaci lid. 


1 

Moisture, j 

AhI). 

OraO,. 

Sanirle A. 

Per Of lit. 

Per cent. 

Per wnt. 

drain »jde 

ir.fi 2 

7-98 

6-07 

Middle 

18-60 

5-54 1 

4-28 

Fleah-side 

15-83 

7-36 ! 

4-28 

Flesli 

11-6 

8-1 

3-5 

Cheek. 




Oraln-slde 

16-66 

7-70 1 

5-97 

Middle 

18-.H0 

6-71 

4-15 

Flesh-side 

16-62 

7-OU ! 

4-46 

Sample B. 




drain-side 

17-05 

6-67 

4-20 

Middle 

18-08 

5-47 

3-81 

Flesh-side & 

17-17 

6-46 

3-14 

Cheek. 




Oratn-iide 

17-27 

6-54 

3-75 

Middle 

18-24 

5-62 

8*26 

FleebHdde 

17-88 

6-87 

3-14 


Flfurai an oalculated op uodrled sample. 


Where the fibres are well separated but are fragile* 
looking and have a lot of loose ends and a shaggy ** or 
“ ragged ” appearance, this is due to excessive action of 
calcium hydroxide. In this particular example the skin 
had been in a fresh lime-liquor an extra three weeks and 
was characterised by a “ break ** and also stretchincss. 

A similar lot of skins had an extra three weeks in a. 
mellow liquor instead of a fresh liquor. This turned out 
very well and had no break. 

The photos show examples of : — ^Under-liming (fibrea 
short and stuck together) ; proper liming (fibres long,, 
well defined, and sound-nothing but fibres) ; and over- 
liming (fibres long but “ ragged ” and fragile). 

Another small point of interest is that as the fibres 
approach from flesh to close under the grain they get finer 
and merge into a much more compact formation, and tho 
chromium content of the grain-side is about half as much 
again as in the middle and flesh-side as shown by the- 
figures in the foregoing table. 

This short note confirms Prof. Procter’s remarks on 
the great use of the microscope in leather chemistry. 
Chemical analysis shows all the skins to contain the normal 
amount of chromium, but gives no information as to 
possible cau'icB of harshness, tinnincss, or break in thcr 
leather. It seems to me that this method of examinatioa 
should be applied systematically in the earlier stages and 
that in liming control, analysis of liquors should be sup- 
plemented with a micro-examination of the fibres in & 


111 . 

Full, Bott and Bupplc. 
W. 
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IV. 

L.N. 1002 (i. 
Fall, fairly well feeling. 



manner rimilar to the oxan^on of ®‘*:* 

where ehemical analy*!* i» of little value unlem wp- 

X.J L.. a.. ..kin nvil.minAtmn. 


Board of Directors ot tne Jsniwn 

pmy (1909), Ltd., for permission to publish these reeuiw 
obtained in their laboratory. 

Discussion. 

Mr. S. R. Teotman said that the paper 
, a chemirt, by the aid of tfc 
1 thinm which could not bo dweoWiWl l» 

Mr- D. J. Law noted the different chronimia*»M»tent 

in the two set., of figures, Tim 

corresponding difference in the 

nieces of leather and their corresponding photograpns 

.1 1.. ..nelnrltrinor niLllfte 01 


pieces of leather ana inoir — .p r ^ * 

ihowed very el(»rly the underlying cause of 
snoweu v«ry Y nkmmi. nnuteilt of the 

n the fwl of the skin 


unacriyiiig 

in the im oi ino hkui. 1 lie higher chrome eon n 0 
main might throw some hght on its constitution. 

^ Mr. S.^J. Pkntkcost suggested that tojatmtmtwi^^^^ 

BulphonatiMi oils might possibly affect the feel of t 

r«XnrsothaAhi.l 'really was not such an important 
factor as the condition of the fibres. 


Obituary. 

WALTHBB FEU). ^ 

Walthcr Feld was born on November 4th, 1862. m 

Neuwied lUrmany. Ho waa eduoatod in Ziinch^ipaio, , 

and Munich and then acted as assiatant to Profe^r 
Zdorf in BeX. I'articiiaiting in the produc ion 
of Fehling’s Handworterbuch, his first 
step was Olio of a litoary I 

fesior G. von Knorro he „ Xd fn a 

rnifthod for seoarat ng manganese and iron, ana in a 

TthlS for weXing a 00 ^* 

1888 and loiwling to the successful production of 
Sn-broiiM After engaging m the manufacture of 

birium carbimaUi and oxide, XsttsT to 

„..ri in fniimlinff laruo works for these maustnes, no 

turned his attention to tho extraction of the 
^d Xworto residues, and of cyanogen from crude 
? /na H.nfl he devised an apparatus, known as 
Mil's iras- washer, for tho removal of the sulphur and 
cwl g« er^.un.U from loalgas, 

Xmg the problem oi so extracting ^ , 

which the thiiwuipn suffioionUy , 

“""X^ted bt Xichment with polythionate the 
r."(Ifr to toating is converted into ammonium sulphate, 

'”iaE'S&Tr£-tSSMS£?^^^ 

Rhein. 

JOSEPH WILSON SWAN. 

Wilson Swan, U.Sc.. , 

S^ug-cheSfriE SondertoEl. to 
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(Jam 15, 1914. 


himself in congenial surroundingn. The roatino ! 

gave him an excellent training' for in those days the ! 

pharmacist had to make many chemicals which are ! 

now prepared on the manufacturing scale. 

Another formative influence in Swan’s life was 
his hearing a lecturer of that day named Stait who. ' 

among other tilings, showed his audience a small 
incandescent Janip the filament of which was made i 
of iridio-platinum. This aftci wards brought about 
the experiments which culminated in the carbon 
filament now so familiar to everyone in the Kdison-' 
Swan lamo. Leaving Sunderland, he joimni Mr. 
MawBOn, chemist, Newcastle-upon-Tyiie, first as an 
assistant and later as a partner. Swan was the 
means of introducing, us part of the busincMs, the 
manufacture and supply of phdosophical and scientific 
apparatus, and hen^ too he begun the manufacture of 
collodion for photographic purpoHes in which industry 
his firm were the pioneers. The nitrocellulose required 
woi prepared by Sir Joseph himself, and for many 
years he d«*.voted time and thought to improvcmients 
in its manufacture. Hia next achievement was the 
discovery of how to increase the sensitiveness of dry 
platen, and he was the fiist to produce the “rapid 
plate.” So far baok as 1882, a Swan plate photographed 
a Hash of lightning in the ten-thousandth part of a 
second. 

He was, porhaiH, tln‘ fiist fuUy to giasp the 
advantages of carbon as a material for the filaments 
of incaiidcfloent lamps. By l8tK) he had made carbon 
filaments liy heating strips of paper packed in cruci files 
with iKiwdered eharcoal, and, mounting the.HO carbonised 
strips in gloss vessels exhaustiid of air, he raised them 
to a red heat by means of an elect rie current from 
primary batteries. But the vacuum w'as imperfect 
and the carbons soon burnt up. He returned to the 
question 17 years later and found that, m really high 
vaoua such as were obtained by tfio Wprcngel mercury 
air pump, carbon tilamenta weio durable. At fiist 
the filaments were made by carbonising papir, then 
by dipping thread in sulphuric acid, atiu lastly i>y 
squirting collodion into a coagulating solution. 
Suitable lengths of the tough threads were packed 
in charcoal and carbonised in a kiln. Jn February, 
1879, he exhibited his lamp at a meeting of the Now- i 
castle (’hcmical Society, and the first considerable 
disiilay took place at the Newcastle Literary and 
Philosophical Society on Octobiu’ 20th, 1880. In the | 
meantime, Edison had been working independently 


on the subject, and various questions of priority 
arose which later were amicably settled. 

Swan also invented the autotype carbon process. 
He employed a tissue “ as pliant as paper and sm^th 
as glass, formed of collodion on the one side, and of 
gelatin impregnated with ammonium bichromate, 
carbon (Indian ink) and saccharine matter (sugar) 
on the other.” The process was at once adopted, 
notably in Franco. Swan found that the greater or 
smaller relief in carbon prints in the parts more or less 
acted upon by light afforded a means of forming a 
metallic matiix by electro- typing or by pressure in 
soft metal, and the prints so yielded, constituted, by a 
sjiecies of casting, faesimilos of the^ original carbon 
pictinv ill gelatin. He so modified the process 
that an i lectrotype of a granular carbon print could be 
lulapted fo ordinary copper plate printing, thus 
devising the first practical photogravure process 

He was a co-inventor of Woodbury type, and, with 
Mr. Kendall, of a process for making cyanides from 
atmospheric nitrogen, carbonate of potash, and carbon. 
He also made improvements in accumulators by 
devising a nietbod of making cellular lead plates, by 
which the capacity of the batteries per unit of weight 
W'a.s increased. i 

At the Inventions J'ixlubition in 188.5, he exhibited 
not only threads and fibres, hut woven fabrics of 
uitificiul silk ; he did not, however, follow the matter 
11 ]). He devised the first miner’s electric safety 
lam]). During his researches on electrofyping he 
observed a(!i!idi>ntally tliat the addition of a little 
gelatin to the bath* much improved the quality of 
eopfX'r de])i)8its. The outcome of this observation 
was the utilisation of currents of from 1000 to 1600 
ainjMTes ]>er sq. ft. of cathode, and the reeling of copper 
wire during electro-deposition from the bath through 

Swan was active in many fields. He took out 
more than sixty patents. Ho was oleetod a Fellow 
of the Royal Society in 1894. The Legion of Honour 
was Iw^stowed on him in 18>1. He was made a Knight 
ill 1904, in which year also the Royal Society granted 
him the Hughes Medal. He received the Modal of the 
Society of Chemical Industry in 1902. He was President 
of the Institution of Electrical Engmeom in 1898-99, 
of the Society of (’hemical Industry in 1900-1901, and 
of the Faraday Society in 1908. The City of New- 
castle was about to present its freedom to him when 
he died on May 27th in liis 8tith year. 
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IjubriccUing oil ; Repeated use of after filtration. G. P. 

Fenno. Min. and Eng. World, 1914, 40, 835—839. 

Ilf an installation fitted with a Richardson central oiling 
and filtering system, a high-grade initioral oil was supplied { 
continuously to the bearings, and after filtration and , 
removal of water ytm used over and over again. After : 
18 months the oU was found to have increased somewhat < 
in sp. gr. and viscosity, owing to admixture with some i 
of the cylinder oil. The fresh oil showed a slightly lower 
coefficient of friction on low-bearing pressures, whilst the 
irldtion ooeffident of the filtered oil was lower on higher- 


bearing pressures, but the difference was so small as to be 
negligible under working conditions. The saving in cost 
of oil with a plant using two Richardson filters, each 
taking about 76 galls, per hour, is estimated at $2000 
(£410) per month.-^’. A. M. 

Rate of evaporation in a vacuum pan. Deerr. See XVII. 
Patents. 

Centrifugal machinee. H. Broadbent, Huddersfield. Eng. 
Pat. 8376, AprU 9, 1913. 

A DiFFERENtXAL motion between the feed screw and the 
basket is obtained by means of gearing which is either 


Vol. mtllt, No" 11.1 


Cl. L-CENKK^rti PLANT; MACHINERY. 


683 


'Carried by and rotates with the centrifugal members, or 
one of them, or is mounted on but not rotated with them. 

-W. H. C. 

Centrifugal extractor. E. F. Poland. Boston, Mass. U.S. 

Pat. 1, 094, .589, April 28, 1914. 

Thb extractor is carried and driven by the shaft of an 
electric motor arranged vertically beneath it, the end of 
the shaft being sup^rted in a socket carried by a spherical 
boss attached to toe casing of the motor. The boss is 
mounted in a spherical step-bearing on the base-^Uato of 
the machine, which also carrier two upright shafts mounted 
resiliently and passing through sleeves carriiul by arms 
]>rojeoting radially from the nmtor casing. The shaft 
may thus oscillate in all direi'tions.— H. H 

Ilydro-exiraf'lor. E. F. Poland, Boston, Mass. T.S. Pat. 
1,094.590, Ai)ril 28, 1914. 

Ik a hydro-extractor having a belt drive, the belt pulley 
is controlled by a lever connected with the lid of tlio | 
extractor, ho that the machine can only be started when 
the lid is shut. — H. 11. 

Rotary mixer/t ami like, machinea, and process for mixing 
bituminous material with stone and mml by the application 
of he/ii. ]j. P. Kayo, New York, and 'Phe British Bilioate 
Engineering Po., Ltd., London. Eng. Pat. 8599, 
April 11, 1913. , 

The y)erforaiions or gratings in the “ risers ’’ or agitator 
blades are yirovided with means by which they can bo 
oyxmed or closed at will so as to retain the materials or 
allow them to pass through. Steurn, gases or other 
materials can bo introduced or withdrawn Iroin the mixer 
through hollow trunnions whieh earry the agitating 
gear. —W. 11. 0. 

Separating liquids from elastic fluids \e..g. water from 

compressed rttrj / Apjmrnfus for . B. Wooliard, 

Catford, and P. Brotherhood, Ltd., Peterborough. 
Eng. Pat. 11,733, May 20, 1913. 

The air and watiT enter the toyi of a cylindrical chamber 
and are deflected towards the yieriyiHery by a conical 
deflector. Immediately below is the conical top of a float 
which again deflects the liquid outwards an<l allows the 
air or gas to etitor the body of the float and so reach the 
gas-discharge y)i|>o which extends downwards from tiui 
top of the vessel into the interior of the float. When 
sufficient liipiid has accumulated in the bottom of the 
vessel the float operates the liquid-di8(ffiarge valve, 

— W. H. C. 

Furnaces. C. D. McCourt, Streatham Common, Surrey. 

Eng. Pat. 12,952, June 4, 1913. 

The materials to be heated are placed in a closed chamlier 
provided with doors for access to the interior and with 
beating tubes which extend transversely across the 
chamber. The whole is placed within a furnace and the 
materials are heated by transmission through the walls 
of the chamber and tlic tubes and through the closing 
doors.— W. H. C. 

Deposition of carbon in reversing furnaces; Method of 

preocTdithg . F. Tschudv, Binningham, Ala. U.b, 

Pat. 1.093,895, April 21, 1914. 

When changing over the regenerators of a sot of coke- 
ovens or other regenerative reversing furnace, air is 
drawn through both systems of regenerators for a short 
time, to remove remaining yirodncts of combustion and 
any carbon residues. — W. H. C. 

Measwing the velocity of flow of gases and vapours ; Apmr- 

atus for . J. T. Morris, London. Eng. Pat. 

25,923, Nov. 12, 1913. 

The wires of a Wheatstone bridge are exposed to the 
gas ouirent and the alteration in the resistance due to 
the cooling effect of the current is oompa^ with the 
resistance of s imi la** wires whieh are sheltered from the 


cooling effect of the stream of gas. The instrument is 
caiibiated to indicate the velocity of the gases in suitable 
units.— W. H. C. 

Pourhig wet, adhesive masses into drying j^ns or the, like ; 

AjrqMratus for . Act.-Ges. fiir AniUn-Fabrikation, 

Berlin. Eng. Pat. 1355, ,lan. 17, 1914. Under Int. 
Conv., Aug. 27, 1913. 

The wet mass is discharged from the filter-press or other 
ayiparatus into a box closed at tlie bottom by a slide. On 
withdrawing the slide tlie mass descends until it rests on 
a tray placed beneath the box. The slide is then pushed 
back, cutting off a slab of the material, which is spread 
, out in an even layer by a “ nose " or wire attached to the 
front end of the slide, — W. H. < , 

Drying gase.<< ; Apparatus for . C, H. Ijeinert, 

Chicago, 111. U.S. Pat. I,993,8ft9, April 21, 1914. 
The apparatus consists of a pair of concentric annular 
j “ equalising chambers ” having a cooling chamber between 
them and another cooling chamber within the inner 
“ equalising chamber.” A number of piyxjs yiass through 
each of the “ equalising chambers ” and communicate with 
the inner cooling chamber so that the gas flowing from the 
inner chamber serves to cool the gas y>asHing through the 
” equalising chambers.” — W. H. C. 

Filler. 0. M. Lamsens, Detroit, Mich. U.S. Pat. 
1,003,999. April 21, 1914. 

A nui M formed of eyUndrical si'ctions and having dished 
ends all bolted togelher, is rotated by means of hollow 
trunnions which serve also as inlet and outh‘t ports, 
(Cylindrical filtiu’s arc* attach(^d to fllter-heads fitted over 
oy»enings in the end yflatos of the sections and the drum is 
y)arllv filled with suitable granular scouring material. 

-W.H.U. 

React ion -tower. E. Hoefling. Ger. Pat. 272,008, July 20, 
1913. 

The tower is y)rovided inside with y^rojoctions arranged 
after the fashion of a spiral staircase. — A. S. 

Liquefying gas mixtures and separating the constituents ; 

Processes for . K. Mewes, Berlin. Eng. Pat. 

9944, AjuU 28. 1913. 

See Fr. Pat. 450,027 of 1913 ; this J., 1913, 944.— T. F. B. 

Filter qwess fabrics. F. E. Carman, Jamaica, N.Y., U.S.A. 
Eng. Pat. 11, .5.38, May 17, 1913. Under Int. Conv., 
May 17, 1912. 

See Fr. I»at. 457,9.53 of 1913 ; this J., 1913, 999.— T. F. B. 

Distillation ; Process anti apparatus for continuous . 

F. Raschig, Ludwigshafen on Hhine, Germany. Eng. 
Pat. 14,2.30, Jum- 19, 1913. Under Int. Conv., Dot. 26, 
1912. 

See Ger. Pat. 260,060 of 1912 ; this J., 1913, 602.— T. F. B. 

Extraction apparatus ; Cooler for . R. Ookel, Bonn, 

Germany. U.S. Pat. 1,096,166, April 28, 1914. 

See Eng. Pat. 8110 of 1913 ; this J., 1914, 341.— T. F. B. 

Furnace ; Regenerator . Poetter Gos. m. b. H. Pr. 

Pat. 465,480, Nov. 29, 1913. 

See Eng. Pat. 20,411 of 1913 ; this J., 1914, 408.— T. F. B. 

Purifying, clarifying, deodorising, decolorising, and render 
ing electro-active solids, liquids, semi-liquids, and gases, 
also uncAuous and hygroscopic substances ; Process for 
. R. Marcus. lY Pat 466,669, Dec. 1, 1913. 

See Ger. Pat. 268,057 of 1912 ; this J., 1914, 188.— T. F. B. 

Drying rooms. E. Rosenberg. Fr. Plat. 466,768, Deo. 5, 
1913. Under Int. Conv., May 23, 1913. 

See Eng. Pat. 12,070 of 1913 ; this J., 1913, 1147.— T. F. B. 
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Ahscrptumt reactiont mixing ^ and coding towers ; Material 

for filling . Nitrogen Products and Carbide Co., 

Ltd., and H. Nielsen. Fr, Pat. 465,937, Dec. 9, 1913. 
Under Int. (^nv., Nov. 16, 1913. 

See Eng. Pat. 26,269 of 1913 ; this J., 1914, 24L~T. F. B. 


IIA.-FUEL ; GAS ; MINERAL OILS AND 
WAXES. I 

Cole-ovnis ; Working in conjunction with blast- 

furnaces. H. J. Frcyn. Scient. Amt:r. Suppl., 1914, 
77 , 246-247. 

The use of a mixture of coke-oven gas and blast-furnace 
gas for driving gas engines is suggested. A mixture of 
1 part of coke-oven gas (500 B. Th. U.) and 15 parts of 
blast-furnace gas (100 B. Th. U.) would have a calorific 
value of 12.5 B. Th. U. ]a^^ eb. ft., and the calorific value 
of the mixture could bo kept constant a\itomatically by 
means of recording calorimeters arranged to control 
electric circuits for working the gas throttle valves. 
When a blast-furnace was put out of operation, it might 
be used as a gas producer of the slagging ty|)e, burning 
small coke, raw ctwil and coke breeze, so as to produce a 
gas which would have the same calorific value as the 
suggested mixture. — A. T. L. 

Combustion of gas; Partial and vitermittent . E. E. 

tiiomcrineicr. J. Ind. Eng. Chem., 1914, 6, 374 — 378. 
Mixtures of air with hydrogen and with natural gas were 
ignited in different ways (electrically heated wire, spark 
from induction coil, gas flame) and under different con- 
ditions in regard to volume and pressure of the gaseous 
mixture. Variations in these conditions hd to con- 
siderable differences in the results. For the same tht- 
centage of combustible constituent and the same method 
of ignition, more vigorous reactions weie obtained in 
small than in large volumes of gas, but the absolute 
amount of gas burned was greater when larger volumes 
wcie used. In a previous paficr (fhis .1., 1914, 343), 
as a result of calculations, it was statinl that mixtures 
I’ontaining more than 2 % of natural gas or .51) % 
of hydrogen are potentially cxplcisive. The present i 
experiments indicate that to procluee a vigorous reaction, i 
when using ordinary methods of ignition, t»iily a small j 
excc‘Bs of Hydrogen but a very' large excess of natural | 
gas or methane above the calculated amount is required. 

— A.S 

Cholesterol in petroleum oils; Alleged occurrence of , 

W. Steinkopf and H. Wintomitz. Chcm.-Zeit., 1914, 
88, 613-614. 

No cholesterol could be detected in the Ijcvo-rotatory 
fractions of certain Java oils (this J., 1912, 631), and the 
fractions of higher b.pt. of two Java oils and an Argentine 
oil, which showtjd a pronounced k'vo-rotation, were also 
found, by the digitonin tost, to contain none. It is jxissible, 
however, that the optical activity was due to the presence 
of decomposition products of cholesterol. — C. A. M. 

Alcohol Motor Fuel Committee. Times, May 21, 1914, 
IT.R.] 

The Alcohol Motor Fuel Committee of the Imperial Motor 
Transport Council, which was appointed to consider the 
question of alcohol as a substitute for petrol, has issued a 
preliminary report, calling attention to the importance 
of rendering the British Empire independent of fuel 
supplies from foreign oountrios, and pointing out that 
cro^ from which aloohol could be obtained might be 
cultivated in many parts of the Empire. 

Mepeated use of lubricating oil after fiUraiion, Fenno. See 1. 

Fhytkkigieail eharacteristics of aceiykntt teith resped to its 
use in mining. Smith. See ilX», 


Patents, 

Explosions in mines ; Method or means for suppressing 

by the use of non-combustible dust. R. Cremer, 

Leeds. Eng. Pat. 1493, Jan. 20, 1914. Under Int. 
Conv., Jan. 20, 1913. 

Non-combustible dust such as stone dust is formed into 
walls, banks, slabs, or columns, which are placed along 
the sides of mine roadways, etc. The dust may either 
be enclosed in wicker work, wire gauze, mill board or the 
like, or it may be formed into briquettes and bound with 
cement, concrete, tar, sizing, or clay. Coal dust can be 
swept from the surface of the slabs, etc., without waste 
of stone dust, and in the event of explosion the slabs 
are blown into the roadway and become broken up, thus 
increasing the non-combustible flame- cooling surface. 

— H. H. 


Freeing smoke from soot and like material ; Method and 
means for . K. Bombard, ("harlottenburg, Ger- 

many. Eng. Pat. 6123, March 12, 1913. 

The smoke is passed through an cnlai'ged flue so as to 
reduce its speed and allow soot to settle. The deposit 
is removed from the flue by a scraper conveyor which 
travels along the bottom in the same direction and at 
approximately the same sjjeed as the smoke. The con- 
veyor may bo in the flue itself or in a compartment 
separated from the flue by a jiartition which extends 
from the roof to a point snort of the floor of the flue, 
the latter being inclined towards the conveyor chamber. 

■-W. H. C. 

Coking processes and apparatus therefor. J. Moeller and 
H. C. Woltercck, London. Eng. Pat. 3375, Feb. 10,1913. 
The retorts arc arranged in jwiirs, one of each pair being 
charged with coal and the other with coke. They arc 
heated to about 7(K)'^ C. and superheated steam at 400" 
to 600" C. IS introduced at low pressure into those con- 
taining coal. The mixture of hydrocarbon vaiiours and 
superheated steam produced is passed through the retorts 
containing coke which acts as a contact material decom- 
ptising the heavy oils into lighter hydrocarbons. Tho 
vapours are passed through a condenser and tho uncon- 
clensed gases utilised for Heating the n^torts. The pipes 
and connections arc so arranged that the process may be 
made continuous. — H. H. 

Vertical retorts for use in the manufacture of gas. Drakes 
LUi. and A. Dobson. Halifax, Yorks. Eng. Pat. 
8524, April 11, 1913. 

Heating flues for a secondary siipjily of air are arranged 
outside the combustion chambers surrounding the lower 
portions of vertical gas retorts. The air is led from the 
flues into tho combustion chambers through vertical 
passages having dampers so arranged that the height at 
which the air enters the chambers can be varied. — H. H. 


Retorts for use in the manufacture of gas for illuminating 
and Ideating purposes. S. L. Elborne, Peterborough, and 
H. Godsal, London, Eng. Pat. 9176, April 18, 1913. 
Fireclay retorts are rendered impervious to gases by 
means of a clay such as China stone which becomes incipi- 
ontly vitrified at the highest temperature of manufacture 
of the retort. The added clay may be incorporated 
with the fireclay, or it may form a layer not less than 
^ inch thick, either inside or outside the retort.— H. H. 

Regenerative retort bench. R. B. Brown, Milwaukee, Wis., 
Assignor to Biter-Conley Manufacturing Co., Pittsburgh, 
Pa. U.S. Pat. 1,094.623, April 28, 1914. 

The combustion chambers beneath a bench of retorts are 
provided with walls separate from the sup^rting walls 
of the bench itself so as to form additional flues or duote 
between the combustion chamber and retort bench 
walls. Adjustable baffles sre fitted in the flues H. 
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Coal; Carbonisation of . V. B. Lewes, Greenwich. 

Eng. Pat. 9988, April 28, 1913. 

To obtain a large proportion of light hydrocarbon vapours, 
a ^nimum of hea^ tar, and a uniformly carbonised 
residue containing sufHoiont volatile matter to form 
easily ignited smokeless briquettes, coal or shale is car- 
bonised by radiant heat whilst falling, in a finely divided 
state, through the upper part of a vertical retort main- 
tained at 1(^® — 1200® C. The heating gases pass down- 
wards through flues around the retort, the lower part of 
which is at 400° C. The partially carbonised residue in 
the lower part of the retort is withdrawn continuously 
by a screw conveyor, the speed of which is adjusted 
ao as to maintain the level of coke in the retort at the 
point at which distillation by radiant heat ceases. — A.T.L. 

Cas. F. P, Pctcrion, Tulsa, C)kla. U.S. Pat. 1,094,864, 
April 28, 1914. 

The easily liquefiable constituents of natural gas con- 
•sisting mainly of ethane, propane, and butane, are sub- 
stantially freed from methane, pentane, and higher 
paraffins, and the mixture liquefied. — H. H. 

Cfas-prodarar. J. H. Hirt, Kl Paso, Tex., Assignor to Allis- 
Chalmers Manufacturing Co. U.S. Pat. 1,094,897, 
April 28. 1914. 

Tub fuel is injected upwards from pi] es, 7, 15, into a 
■chamber, 3, which communicates with a passage, 4, dipping 
into a water seal, 6, and provided with a gas outlet 6. 



'♦Steam or moist a’r is introduced through pipes, 12, 13, 14, 
arranged in advance of the fuel inlets. — H. H 

Ca8 ; Process of making . H. Burgi, Hpringfield, 

Mass. U.S. Pat. 1,09.5,806, May 6, 1914. 

CoaIj is ])assed continuously downwards through a vortical 
retort heated externally. Enriching hydrocarbons arc 
admitted by a pipe extending through the upper part 
•of the fuel column and delivering at a point where the 
temperature is suitable for cracking these hydrocarbons, 
and the gases produced at all parts of the retort are with- 
drawn from the crocking zone.-^A. T. L. 

Lighting gn.<( ; Manufacture of . Cie. Fran^aiso dii 

Centro et du Midi pour TEclairage au Gaz, Fr. Pat. 
466,197. Feb. 24, 1913. 

Coal is distilled in a closed retort and gases having 
respectively high candle-power and high calorific power 
are drawn off from separate outlets, the gas of high candle- 
power being formed when the charge of fresh coal first 
^omes in contact with the hot walls of the retort. This gas 
is mixed with a suitable quantity of water-gas. The gas 
-of high calorific power consists chiefly of methane, hydrogen 
and carbon monoxide ; it is mixM with water-gas and 
■fkassed over reduced nickel at 300® C., forming a gas 
^ntaining GO % methane. This gas may also be mixed 
with water-gas.— A. T. L. 


Water-gas, oil-gas or both ; Production of — — in horizontal 
coal-gas retorts. A. Le Morvan. Fr, Pat. 406,309, 
Feb. 27, 1913. 

An iron tube, pierced with holes throughout its length, 
is introduced into the centre of the mass of incandesoent 
coke in the retort, and water or steam is forced through 
the tulie. A second tube may be provided for injecting 
oil for making oai-buretted water-gas, or a single tube 
may be used, the steam passing through an injector nozzle 
so as to draw in oil. — A. T. L. 

Water-gas ; Manufarture of . Dellwik-Floisohor, 

Wiuisergaa Ges. m. b. H. Fr. Pat. 466,421, Deo. 20, 
1913. Under Int. Conv., Aug. 6, 1913. 

In making water-gas from bituminous coal, the air blast 
is introduced at an intermediate point of the height of the 
fuel column and passes downward, the produota esoapiiq; 
from the lower part of the producer, louring the gas- 
making period, steam is blown upwards, through the 
whole height of the fuel column. The water-gas formed 
in the lowest part of the fuel column thus passos through 
a zone of higher temperature and then through fuel 
which is not completely carbonised, becoming enriched 
with methane, tar, ammonia, benzene, etc. — A. T. L. 

Gas; Manufacture, of from bituminons fuel Dollwik- 

Flcischor Wossergos Gos. rn. b. H. Fr. Pat. 466,422, 
Dec. 20, 1913. Under Int. Gonv., March 12, 1913. 

Thk producer is blown a’tei-nab'ly with air and with steam 
and air. During the air-blow, air admitted above, and also 
at the middle of the height of the fuel column passes down- 
wards to an outlet beneath the grate. When the fuel has 
hmi raised to a sufficiently high temperature, steam is 
blown in beneath the grate, and air or air and steam 
at a higher level where the proiluction of water-gas ceases, 
the gas being drawn off from the top of the fuel column. 

—A. T. L. 

Fuel v'asfes ; Method of utilising . J. M. W. Kitchen, 

East Orange, N..f. U.S. Pat. 1,094,,390, April 21, 1914. 
Fuel from which tar and other volatilisable materials 
have been driven by heat is mixed with waste carbonaceous 
dust and converted into gns(‘ous fuel in a gas producer. 


Ga<i washer. W. B. Osborne, Sowickley, Pa., Assignor to 
Rit««r-Oonlcy Manufacturing Co., Pittsburgh, Pa. 
U.S. Pat. 1.094,466, April 28. 1914. 

The gas is passed vertically through a casing having a 
number of spraying nozzles adapted to project horizontal 
sprays of liquid alternately from ophite sides of the 
casing. Baffics are providid to direct the gas in a tortuous 
path.-H. H. 

Gas-w(ishe.r or scrubber. W. J. Fiddes, Tottenham. 

U.S. Pat. 1,095,83.5, May 5, 1914. 

The scrubber compristw a vortical cylindrical casing divided 
into a numl>er of superposed compartments. Au agitator, 
rotating on a central vertical abaft, comprises a series of 
horizontal plates in each compartment of the scrubber 
providixl with inclined angle rings on both surfaces, the 
rings on the bottom of ono'plate projecting between those 
on the top of the next lower plate.— A. T. L. 

Scrubbers for purijkaiion of gas. C. Heine. Fr. Pat. 
406,349, Dec. IS, 1913. 

Thk gas is passed through a casing containing bafile-plates 
spaced apart from each other and from the wall of the 
oMing, and arranged at an angle to the jpath of the gas. 
Water or other liquid or gaseous pumying agent is 
injected in the direction of now of the gas so as to be 
thrown with the gas against the baffles, and water is also 
injected vertically downwards in order to counteract 
the tendency of the hot gases to circulate upwards. 

—A, T, t. 
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Hydrocarbons; Trmirmni oj . J, Rosen, Paris. 

Eng Pat. 10,208, April 30, 1913. 

Coal tar, wtroleum residue or other hydrocarbon, is 
caused to sow through a series of cylindrical vessels 
provided with baffles, and a strong current of air is forced 
through the liquid in line streams in the opposite direction. 
No external heat is used, hut oxidation proceeds more 
rapidly and to a definite degree in each sucoossivc chamber. 
The oxidation may Im' started by cold air containing ozone 
or an addwl proportion of oxygen.— A. T. L. 


Hydrocarf)on residues ; Process of and apparatus for 
distilling and cracking light — . A. F. (jI. C. P, J. vrin 
Creeling, Vienna. Eng. Pat. 10,213, April 30, 1013. 
Thk vapours from the still are passed through cracking 
tubes, which may be arranged in the fumaoo setting so as 
to be heated by the gases which heat the still, and thence 
through tt dephlegraator. The crude oil flows to the still 
through the craehing tulies which contain spiral baffles 
to mix throughly the va|)oiirH from the still with the 
liquid flowing in the opposite direction to the still. 

-A. T. L. 


Liquid fwl for into ml comhn xtion oiyints ; Method of 

treating and innins therefor. (1. R. Heyl and T. T. 

Hakcr, liondon. Eng. Pat. 11,756, May 20, 1913. 

Thk liquid fuel is sprayed into an atmosphere of hydrogen 
at the ordinary temiRTature, and then passed through or 
ov(T a catalytic agent consisting of aluminium or nickel 
powder in order “ to {irornoto the retention of the h 3 dro* 
gen.” — W. H. V.. 

Hydrocarbon liquids ; Increasing the [Ughtiiuj and heating] 

e^ckney <f and material for effechvg such results. 

A. W, Swanlierg, Minneapolis, Min. U.S. Pat. 1,092,401 , 
April 7, 1914. 

Lqw-obadk gasolene or naphtha is mixed p(‘r gall, with 
1 oz. of a powder consisting of 7 jairts of naphthal(‘n<' 
and 3 parts of anthracene. To increase furthiT the lighting 
or heating power, ^ oz. of sulphuric acid and 1 oz. of w’ood 
alcohol may bo added. — A. T, L. 

Petroleum ; Process of and apparatus for distilling . 

J. W. Vail Dyke and W. M. Irish, Assignors to 'I he 
Atlantic Refining ('<>., Philadelphia, Pa. l\S. Pat. 
1,095,438, May 5, 1914. 

A THRBE-WAY cock IS provided in the pipe loading from 
the atiU to the ermdenser, and at th«' end of a run, the 
vapours remaining in the still are blown out by means of 
steam, through the ooek and a branch pipe, so as not to 
contiiminato the first runnings from the next charge. 

-A. T. L. 


Liquid fuel for inter mbcombustion engines ; Manufacture 

qf . J. Andrews. Fr. Pat. 466,050, Dec. 11, 1913. 

Naphthalene (800—1000 parts) is mixed with kerosene 
(4 parts) and heated under pressure at 170^—180" F. 
(77*--82® C.) with a jwodiuct obtained by distilling at 
226*’— 230® F. (107®— 110® C.) under a pressure of 60—70 
lb. per sq. ill., a Buxture ol sulphur, 1 part, concentrated 
ammonia, 8—10 parts, and water, 800 — 1000 parts. The 
naphthalene is converted into volatile oils which separate 
from the aqiieous layer ; the oily product is purified by 
treating with sulphur dioxide under prwsure. Another 

r ocess consists in heating 800 parts <k naphthalene and 
parts oi kerosene with a solution ol 1 pmt of nitre in 
water and 2 porta of concentrated ammonia, at 160® — 
180® F. (71® — CO under pressiiro. The prodmt distils 
at 180® to 300® F. (82®— 149^ C) and has the sp, gr. 0*74. 

—A. T. L. 

OvtMA /or generating gas and producing coke. H. Koppers, 
ISMen-Ruhr, Germany. Eng. Pkt. 16,318, July 15, 1013. 
See Fr. Pat. 460,617 of 1013 ; this J., 1914, 68.— T. F. B. 


Lighting and hewing gas and hydrogen ; Process and qppar-^ 

aius for making hy decomposing the vamurs of oil, 

tar, or liquid hydrocarbons. Berlin-Anhaltische Mae- 
chmenbau-A.-C. Fr. Pat. 466,040, Dec. 10, 1913. 
Under Int. Conv., Jan. 27, 191.3. 

Sek Ger. Pat. 267,944 of 1913 ; this J., 1914, 190,— T. F. B. 

Oas producers. A. Franks and G. Sanders. Fr. Pat. 

466,199, Dec. 15, 19J3. Under Int. Conv., Doc. 16, 1912. 
See Eng. Pat. 28,936 of 1912 ; this J., 1914, 68.-1. F. B. 

Generator gas ; Purifier for . Berlin-Anhaltische 

Maschinenban-A.-G, Fr. Pat. 465,472, Nov. 28^ 1913. 
Under Int. Conv., Dee. 11, 1912. 

See Ger. Pat. 271,112 of 1912 ; this. T., 1014, 472.-T. F. B.. 

Fuel; ProcesK of treating liquid to produce vapour. 

.\. T. Porter, New York. Eng. Pat. 10,047, April 29, 
1913. 

See U.S. Pat. 1,064,086 of 1913; this J., 191.3, 743. 

— T. F. B. 


Prereniing deposition of rnrhan in renersing furnaces. 
U.S. l.016J,S9r,. ,SV I. 

Gas-anahjsisapfmutun. U.S. Pat. 1,089,390. <S'ec XXlll 


IIB. -DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

M etod distillation u nder diminished pressure. ,4 eontrihutiun 
to the pred)hm oj uiihsnfion of iwod ivasle. M. Adams 
and C. Hiltun. J. Ind. ling. Cheni., 1914, 6, 378 — 382. 

The yield of oil of turpentine from a given sample of dry 
wood by destructive distillation was increased by 10 — 20 % 
by working under diminished pressure. -A. S. 

of treating mood mith a view to its conversion i?ito 
t.arhuretted alcohol. Fr. Pat. 465,534. Sue XVlll. 


III.- TAR AND TAR PRODUCTS. 

iVater-gas tar; Compnvifion of . (\ R. Downs ami 

A. J>. Ihian. J. Ind, Rng. ('hem., 1914, 6, 366—370. 
Tab olitained in the purification of carburettod water-gow 
was Bubicuted to systematic fractional distillation, and 
the distillates and residue examined. The tar was prac- 
tically free from bases, phenols and free carbon, and its 
hydrocarbon coiistituent.s were similar to those of ordinary 
coal tar, parafflns and naphthenes being present, at the 
most, only in small (quantities. Benzene, toluene, xyh?ncs, 
m«jitylenc, naphthalene, and anthracene could be prepared 
from the tar by methoils similar to those used with coal 
tar. — A S. 


Benzene nitrating apparatus ; Explosion of a cast iron , 

P. Pikos. Chem-Zeit., 1914, 38, 626-627. 
Benzene (880 kilos.) had been run into a still oontaining 
sodium nitrate (920 kilos.) and sulphuric acid (1200 kilos.). 
The benzene had been run in too rapidly and liad partially 
volatilised, and the exoess of nitric acid had probably 
formed di- and tri nitrobenzene, especially as the charged 
apparatus had been allowed to stand for two days. At 
the end of this period ^t of the contents had crystafliisd. 
Water woe added, and the siiU, with all openings closed, 
was heated up again. On attempting to empty tho 
contents, by compressed air, a violent e^bsion oecurred. 
It is considered that the dilute acid, produced by the:* 






IV.— COLOIIRIjSg matters and dyes. 


ja'asM4S5a"S!i^“#SEr 

Of tho thrro powiblo ooMtitiitionul loriiiulw for the 
d.«o.phenoU” the author infers the Ct 

Farioue grounds, of which tho chief i, the 

i"* “-"'‘TOJ’-diMonium-phcnol on hcatino 
ienitroani8olc.p.diaK.ninm chloride iii acetic acid to W)*' 
Thie comMund IB also formed on diaiotising ii-amino-o.’ 

wK^T' . 7 *T in velloS!^, 

lit '««" 0. nr when ‘striiok ; when 
boiled with alcohol, it yields o-nitrophcnol. — O. E. M. 

Patents 

nenzol; PuMraiion of uvsi<> sulphuric mid frmu ih< 

The acid ih aj?itat<'tl vi/^orouRly by a nirrent of warm 
roinprosHod air, Avhcrol.y tho inipuntica bocomo a«do- 
nieratod and can be. akiinmod off from the surface of fho 
of r.L «<>mprc8s<>d air usihI for cooling the brickwork 
of cbamber-ovons or cokc-ovcjw may be used for iiunfvmg 
the acid, when the manufacture of beivfol is carried on at 
tho same works as the manufacture of ga.s or coke. -A. 8. 


Pitch; Mduu/dfimr of 

HergwerkH. und Jlutteu 
April 2, 1913. 


. Deid.sch- bnxemburgisehe 
A.'Ci. fJer. I'a(. 272,189, 


Tar is heateil with the waste sulphuric a^hl obtained ui 
the relining of benzol.- A. S. 

Ckhuv-dcnvuliirM of the onihufiuiuoue Herien ; Muuufnrture 
A ~r~I' L London. From Act. -this. f. 

Amlinfnhr Trt^ptow, (h-rmany. Ihig. Put. 15,937, 
tiuty Jv, 1913. 

See Ft. pat, 460,432 of 19i:j ; this J., ]<U4, 18.-T. F. B. 

MUoUmU^ ; hnijiaition of - 0. SilheiTa-d, Buck- 

hurst Hill. U.S. J‘at. 1,095,937, 5Iay 5, 1914. 
See Kng. Pat, 799 of 1912 ; this J., 1912, 10.55.™ T. F. B. 

o.'ArylideM of H-haphthimiHn ; Pro<'css for piaducing -. 

Farbenfahr. vorm. F. Bayer und Vo. Fr. Pat, 4ti() 1 0,5 
J>ee. 13, 1913. I'nder Int. Conv., May 2, 1913. 

See Fug. Pat. 30,072 of 1913 ; this J., 1914, 240.— T. F. B, 
freatmevt of hydrocarbons, Eng. Pat. 10,208. A'ce Ha. 


IV.™COI/)URING MATTERS AND DYES. 

Indigo syntheses; New . W. Madolung. Anualen. 

1914, 406, 38-95. 

A DKiTAxnKp description of the exprimental investigations 
relating to the synthesis of indigo from di-indyl (from 
oxaltoluide) and from indtilc, a brief account of the results 
of which hAs been given previously (this J., 1913, 972). 

-A. S. 

Cyiic ketones [vat dyestnffs] ; A new method for the pn jmr- 
of -- — w /. A. Schaarachmidt. Annaicn, 1914, 
I08i,96--127. 

The method consists in the condensation of o-haloocn- 
ben*o%uinon«- or -anthraquinone-nitriles with amines to 
form o-(gr«inoimines, »nd further ooodeosntion of tte 
latter into acridono-derivativos. It may also be applied 


an hra^uinone and condensation products therefrom nni- 

ThcTccf “ n»idue in ^ddittaTto 

the I cvuiuttnthruqmnonc nucleus give blue vuts hLo- 

bv ^i'Wridones obtaSS 

by further condensation from the eyanodmlne doriv^w 
0 e valuable vat dvestuffs giving shades of good fastness 
The rt«.stance to boiling soap solution can® be inmSS 
by halogiuiation. The colours^f tho 

riirKis srit-"”' “ 


« •mipoiiml. ,(;tyl,ji,r uf v»t .j Sbado on cotton. 

Acriiloiio from I -(•y!uio-‘'-i)- ^ 

cliloro|)hcn.vl«mliioaiithr.v- I 

fimiiojK* ! 

1 .2.2 .r-Duuithrmpiiuonearrid- ' " | 

i-Sa'li^VuithrumuiMm j 

TrbnthMq(iinom;uinVVi.ion«'/ I j y*’"'"*' 

Irom (li-(l-(yaiio-2-;.ntimi- , 

«|UUioiiy|-).r..5'.,ii,„„i„„. I 

j ''“'“Wima 

iriuii di-(1-(*yu!io-2-uiitliia- 1 

Uultion.v|.).r,K'.dlaiiiliio- ' . 

bbic I rcibllHh brcMiv 

trmn •U'(J-eynno-2-antlira- ' I 

<|uimrtiyI-).!M'.aian,}„o* , 

.V.;lSmu;ii;i:ritliyia.itlm 

liyrkleiiemTJdone ' red j rej 


~A. S. 

\ IMfus; IhHish dye . A. Edge. d. 80C. Dyers andi 

Col, 1914, 30, 186—189. ^ 

( ViMJEAii was formerly mmle in considerable nuantities in 
. eotland, gcmually by the action uf ammonia and air on 
LicduoKi UttUtria ami Urceohinu calcaria ; Evernia pru» 
unsir i l-MhUiama iKlka, (I. pudulata, Purmelia petl^a 
hanuorn fudh scots, and souh> other lichens of loss com' 
meiria! valu(‘ also give a purple colour by this method. 
The dyestuff made fiom these British lichens is not equal 
in hnllianey to (hat from (he Hoccellae (Orchil). In the 
ease <)f the (’ndtlcwS, whidi are still largely used fordveing 
browns on (he borae-Mpuns of Harris, Lewis, Doncffal 
.Shetland, etc., the dypBtulT appears to bo ready fonned 
in tho plant and is obtained by simple extraction. The 
b<‘st known are Parmcliu mxuklis or Black (Jrottle and 
P. omphalodes, while others are P. emteraia or Stone 
Crottle, P. ceratophylUi or Dark Ootlle, P. jtarielina and 
a few species of Stictn, espticially A’, jnilmonaria or Hazel 
Crotitk*. Thr^se lichens undergo no preparation, being 
gathered in July or August, when they are lichcit in 
colouring matter, and simply dried in the sun. They dye 
without addition to the bath and do not form lakes F’iue 
abodes of brown are obtainoii, fa^t to acids and alkalis 
but less fast to light than a mixture of Metachrome Brown 
B and Metachromo Orange 3R, although in fading am 
agre<*ablc tone is maintained. — J. B. ® 


• R- 0 , Henog Md; 

A Polotzky. 55. phywk. Obem., 1914, 87, 449^-1489. 

The diffusion of a large number of dyestuffs into water 
from a 0-23 *>' aqueous solution and into a 6 % mlaHin 
gel from a solution in 5 % gelatin was studied. Tber 
detailed results are tabulat^.—A. 8. 
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Ct. V^FIBRBS; TEXTTLE8; CELLULOSE; PAPER. 


UoB« u, mi. 


Patents. j 

Azo dyes ; Manufacture of . Anilinfarben* und | 

Extraot-Fahr. vorm. J. R. Geigy, Basic. Switzerland, j 
Eng. Pat. 26,908, Nov. 22, 1913. Under Int. Conv., 
Uoc. 13, 1912. Addition to Eng. Pat. 25,806, Feb. 1, 

1912. 

See Gcr. Pat. 270,831 of 1912 ; thi« J., 1914, 416.— T. F. B. 

Azo dyestuffs ; Process for j)reparing . Fabriquea de 

Couleurs d’Aniline et d’Extraita ci-dcv. J. R. Geigy. 
First Addition, dated Nov. 6, 1913, to Fr. Pat. 450,866, 
Nov. 4, 1912. Under Int. Conv., Dec. 13, 1912. 

See Ger. Pat. 270,831 of 1912 ; this J., 1914, 416.— T. F.^. 

IH azo dyes for cotton ; Yellow and process of making 

them. A. L. Laska, Offenbach, Assignor to Ohom. 
Fabr. Griesheim-Elcktron, Frankfort, Germany. U.*S. 
Pat. 1,094,448, April 28, 1914. 

See Fr. Pat. 401,039 of 1913 ; this J., 1914, 19.— T. F. B. 

Triazoles; Process for niakituj aromatic . (’hem. 

Fabr. Griosheim-Eli^ktron. Fr. Pat, 4(»0,3fi7, Dec. 18, 

1913. Under Int. Conv., March 10, 19 

See Eng. Pat. 29,224 (.f 1913 ; this J., 1914, 247.— T. F. B. 


solution of the former when treated with oaloinm hypo- 
ohlorite solution is partially bleached in a short time 
i and after some hours gives a yellow precipitate. The 
other colouring matter gives a clear yellow solution ; 
on treatment with calcium hypochlorite the colour changes 
to pink after a short time and after some hours is com* 
pleteljr bleached. Unbleached hemp also contains two 
colouring matters, one precipitated by basic lead acetate 
and the other not. The characters of the different kinds 
of raw and bleached flax are given as follows : — 



Ash. 

Rat and 
wax.* 

Aqueous 

extract. 

Remarks. 

Raw .... 

0/ 

% ! 

i 1-3—2 

1 or more 

1 

% 

3-4 

Contains notable 
quaiditios of natural 
colouring matter. 

Waahod 

0-6— 0-8 

! 1-2— l-.'i 

J 2 

Little natural colour- 
ing matter. 

Bleaiilied 

rather Ie« 
“ was 

H than in 
iheti ” 

1—1-5 

Ko colouring matter. 

“ Cream ” 

U4-0-8 

1—2 

about 2 

Characteristic reddlsh- 
ycHow tint : yields 
chlorides to cold 
water. 


* lixtractrcl by carbon tetrachloride. 

-A. S. 


Indigo dyestuffs ; Mode of pre])aring finely-dii'idid or 

colloid . A. Schmidt and A. Sk'indorff, Assignors 

to Farbwerke vornu Mcistcr, Lucius, und Briining, 
Hochst on Maine, Germany. U.S. Pat. 1,094,683, 
April 28, 1914. 

See Eng. Pat, 20,324 of 1910 ; this J., 1911, 1 110.— T. F. B. 

Sulphur dyestuffs; Leuco-alkali prejuirations of and 

jyrocess of making same, A. Schrniilt and A. Stoindorff, 
Assignors to Farbwerki* vonn. Moister, Lucius, und 
Briining, Edchst on Maim*, Germany. U.S. Pat. 
1,095,237, May 5, 1914. 

See Fr. Pat. 440,001 of 1912 ; tins J., 1912, 712.— T. F. B. 

Anihraquinonedhiazoh's ; Producing . F. Kacer, 

Mannheim, Assignor to Badische Ariilin und Scxla 
Fabrik, Ludwigshafen on Rhine, Germany. U.S. Pat. 
1,095,731, May 5, 1914. 

See Eng. Pat. 21,015 of 1912 ; thit* .1., 1913, 694. — F. B, 

Vat-dyes ; JteAdish-hrown . O. Bally and H. Wolff, 

Mannheim, Assigmira to Badische Andin und Soda 
Fabrik, Ludwigshafen on Rhine, Germany. U.S. Pat. 
1,095,780, May 5, 1914. 

See Addition of April 1, 1911, to Fr. Pat. 305,920; this 

J., 1911, 1153.— T. F. B. 

Azo dyestuffs ; Process for jtroducing yellow . Farbon- 

fabr. vorm. F. Bayer und t’o. I'V. Pat. 465,930, 
Doc. 9, 1913. Under Int. Conv., April 9, 1913. 

See Eng. Pat. 8415 of 1913 ; this J., 1914, 414.— T. F. B. 


V.— FIBRES ; TEXTILES ; CEUULOSE ; 
PAPER. 

Plax and hemp ; Natural colouring maUers of and 

analytical cmracters of the raw and bleached fibres. 
A. Bianohi and G. Malatesta. Annali Chim. Appl., 
1914, 1, 281—291. 

Unbleached flax and hemp when tested by the method 
of Green and others (this J., 1907, 10S3) may give results 
indicating the presence of acid colours, and it is neoossaiy 
always to apply confirmatory tests to the colour after it 
has been tranMerred to wool. Raw fiax contains at least 
two colouring matters, one ppeipitated by basic lead 
acetate and the other not. reddi8h*yeuow aqueous 


Casein for coated jmpers. E. Sutermeister. Paiwr 
Making, 1914, 83, 140—143; 187—190. 
i (VsEiN is precipitated either by a mineral acid or by 
I natural souring ; hydrochloric acid gives quite a different 
inMluct from sulphuric acid, and the natural curd differs 
rom both ; tho rennet curd is not suitable for paper 
j coating. For testing the solubility, 60 grms. of casein, 
: groiiml to pass through a 20-mo8h .sieve are mixed with 
I 200 e.c. of water and 7-5 grms. of borax ; the mixture is 
: heated on a water bath and stirred until tho mixture 
I becomes homogeneous. Tho tom])eraturo should not 
I exceed 82 nor tho time of stirring 10 minutes. Some 
i samples of casein require slightly more borax, some 
j show a small quantity of white flaky nwdue. For deter- 
I mining the strength ‘of the casein a direct coating-test 
I should be made : — 50 grms. of casein are placed in a tared 
I beaker with 190—200 e.c. of water and tho necessary 
: amount of borax to effect complete solution. When 
i dissolved, tho weight of the solution is made up to 250 grms. 
i 100 grms. of fine clay, dried at 100® C., are ground with 
! 70 c.c. of water in a separate vessel, tho mixtum is weighed, 

I together with a coiqier spatula and 30 grms. of the casein 
, solution (=6 grms. of casein to 100 of dry clay) arc stirred 
j in. A shwt of pap‘r is evenly coated on a level surface 
I with this mixture, using a curved steel scraper; the 
I mixture is weighed again and more casein added to bring 
1 the proportion of casein up to 7 jier 100 of clay. Succes- 
sive coatings are thus made with various mixtures up to 
, 11 % of casein. When all are dry, portions are 
I selected equally and evenly coated and short sticks of 
j sealing-wax stuck vertically by molting upon the coated 
I surface. These are pulled off, when cold, with a vortical 
j pull and that proportion of casein is said to be strong 
I enough which shows an oven layer of paper fibres adhering 
j to the coating pulled off on the end of the wax. For 
! standardising this test it is necessary to work with standard 
samploB both of clay and paper, large qu^mtities being 
stocked, since variations in the quality of these cause 
variations in tho absolute results of the test. Tho pro- 
portion of moisture in casein, on drying at 105® C., should 
not exceed 12*3 %.— J. F. B. 

A nalysis of the fatty substances of linen and hemp. Bianohi 
and Malatesta. See XU. 

Patents. 

Cellulose ; Preparation of pure J. Daniel and F. J. 

Benoist. Fr. Pat. 465, 47J, Nov. 28, 1013, Under Int, 
Conv., Sept, 16, 1013. 

Cellulose materials, e.g. raw cotton, are digested under 
a pressure of 1 — i atmos. with a liquid oontainiug 8% of 



m.X!Km*TxoAi.] (X. Yi^Ltkcmm-r PRummi ffimsiiiNa. 


Me 


by(irQ]cid«, 1 ol todiuiiOL o%xhomi», I ot sodium 
0*1 q( ethylooe tciolibrUle, for 4—13^ hours. 


^eUuicMe acetaku; Treatment of to motlify their 

a/UuldUty in various solvents. V. J. A. l^tuthouier 
¥t. Pat. 4«e,00», Dec. 10, 1019. 

‘The solubility of cellulose acetate is mo^fiod by partial 
hydrolysis by the aotion of water or a dilute acid. The 
treatment is liable to be irregular owing to tke prc*cipitation 
of a portion of the ester by th«‘ aqueous reagent. This 
irregularity is prevented by carrying out the hydrolysis 
by the addition of an anhydrous agent which is a solvent 
oj the coustitiiorits of the mixturt^ aud which is capable 
of combining witli the liberated acetiic anhydride, while 
furnishing a' hydroxyl group to produee the hydrolysis. 
■Nuitable agents are : acetoiu', phenol and chloral hydrate ; 
when necessary^ ihoso may bt‘ diluted with gUicuil aoetic 
acid. — .J. F. B. 

^CeUviose ; Mannfnciure of threads of htfdrakd . A. 

l*elleriu. Fr. Pat. 4««,292, Nov. 20 , 1913. 
Vhjoosb solutions are sciuirted from a large niimher of 
.fine orifices into a coagulating bath and the whole mass 
•of threads so foriped is drawn of! by moans of a drum, 
the »iKied of which can be accurately regulated. The 
•drum may be used either os a winding drum or a guide 
roller. The mass of threads is cut up and treated by 
carding or di'awing maehmory as a sUvor, being spun into 
yarn by the methods employed for textile fibres. The 
tincno.ss, cross-section and lustre of the component fila- 
inonta may be vaiicd by varying the speed of the drum. 


^aper pulp ; 3Ianufaoture of . F. L. Stewart. Fr. 

Pat. 4(if),732, Flee. 4, 1918. 

TflB raw material is digested with an oxidising agent, 
>^.g. dilute nitric aoid, uhrumio acid or a mixture of dilute 
nitric and hydrochloric acids under a steam pressure of 
aliDos, fetr 10—31) mins., then drained, washed and 
itteutralispd with a 6—10 % solution id sodium hydroxide 
with which it is boiled fur 6 — 30 mins. The pulp is 
bleached with oixlinary bleach liqqor which is gradually 
brought to the boiling point, a small quantity of dilute 
«itrio acid being then added. The cellular matter of the 
iplants is separated by this process from the fibres and 
tnoy be collected for use as a filling material.— J. F. B. 

JPaper pnlp; Treatment of * II. Marx. Fr. Pat. 

466, .334, Dec. 17, 1911 Under fpt. Conv., May 1913. 
fiKB Fng. Pat, 111,853 of 1913 ; thi^ J., 1914, 20.— T. F. B. 


Hydiroxy- and di-hydivxf^mltura(M ; Fhtfnoal-ekmi^ 
examination of — vnfh special reference to their mor^ni- 
dpeing. promrliee, G. F, fittttig. Z. physlk CHiem., 
19U, 17. 

The values obtained for the dissociation constants indicate 
tliat the hydroxyl group is more strongly acid in the |t'* 
than in the a-poi^tion. In the following list the arranf^* , 
mont is in tho order of increasing acidity : a-kydroxyanthrA- 
iquinono, anthrarufin (ao), uuihizarin (oa), chrysazin (aa), 
alizarin (o/St), rt^i^ydroxyanthraquinone, anthraftavin (/S^). 
Monosodium aitzaratc is hence regarded as the ^•laltu No 
rekitionship Siocms to exist between the mordant-djreing 
pro|)city and tho dissooiatiun constant or tho solubility, 
i'tmcurniug the uatiirc of lakes the author rey^i^ds actual 
.s>df -formation as tho primary process, which may bo 
fallowed by adsorption or other secondary proeossoa,— J. B. 

Prussian blue; l)elnmination of in textile fibres. 

H. E. Williams and W. P. Dreaper. J. Soa Dyers and 
Col., 1914, 30, 191-192. 

A REPLY to Farrol and Goldsmith’s oritieism of tho authors* 
suggested substitution of the factor 2*18 for the con- 
ventional one of I 5 for the conversion of tho ferric oxide 
obtained by^ igniting tho precipitated Prussiap blue in 
the determination of Prussian blue in dyed and weighted 
silk (this .J , 1912, 1070 ; J. Soo. Dvers and Col., 191^ 16). 

It is elaimed that the suggostod factor gives the real 
increase in weight of tho cloth, which it is more important 
to kqow than tho mure inorcontage qf ferroo^qc^n 
present. The suggested factor 0*01356 to bo usecT instead 
(f the usual factor 0'0096<5, when the estimation is 
carried out by distillation with cuprous chloride and acid 
iri defended on tho ground tliat tho latter bgure gives a 
result w Inch is 30% below the actual Psriui^lpn 

blue present on tho fibre, owing to the large amount of 
water of bjdration present in Prussian blue. This water 
varies under different conditions qf formation ol the blue 
bqt tho suggested Hgurq is based on experience and the 
possible error is not greatt'r than tho e.Tperimeotal error 
in the analysis. — J. B. 

Popper on woollen cloth ; A test for . A. Edge. J. 

Hoc. Dyers and ttol., 1914, Mi 1^6 — 189. 

Copper stains so faint as not to be detected by the fenp - 
cyanide tost, showed up on dyeing with dyestuffs sensitive 
to copper, e.ff., Acid Alizarin Violet N, Cyprus Green ff, 
Diamond Green 3G. The cause of tho stains was friction 
of the cloth on a brass part of the milling maphine.— «?'. B. 

Analysis of Turkey-red oil. Herbig. See XII. 

PXTBHTS. 


•Use. of sulphite-ceUvlose extracts for the preparation of 
vttrnislL Fr. Pat. 466*196. ^ssXIlI. 


JProccss of treating wood ivith a view to its conversion into 

parbifretted akahd. Fr. Pat. 466,634. See XVIII. 


VI.-.WXAC8W0 ; mnswc : mumsG ; 

rouBBiMa 


Dyeing \ mordanting] ; The theory of 111. W. D. 
Bancroft. J. Phya. Chem., 1914, 18 , 386-437. 


0IUTIOAL review of the literature on the theory of 
nordaating liMds the author to eoneludio tbqt there i« no 
evidence of chemical union, but pnly of adsorption, the 
mmrdaqt, in the pgse of ghwiqiugl s«lts at any rate, con- 
essentii^y qi » poUoidid jiolgMbn of the mistaUio 
hydnQildde. Toe ditoqgo hetwaow hehufbw* ad wool 

^otoqttQivia imw q/Ms ^ 

the ** leoier adsorhr- 


Silk-miglUing ; Process of removim tin from phosj^w^ 

t iers psed %n . R. Meiii. Hawtbocq, W., 

ignor to Weidmann Silk Dyeing Co , Paterson, N. J. 
U.S. Pat. 1.094,671, April 28, 1914. 

Phosphatb baths which haye beep used in the tin-phos- 
phate method of weighting silk are regenerated by adding 
sodium silipate tq tbp hot bath, the preoipitaM sUisio 
acid carrying down with it the tin ^ Other PMrtilBo 
impurities.— B. 


Dyeing, bleaching, centrifuging, etc,, textile rnateriah ; 

Apparatus for . W. Reach, Binningen, Switeerlandl 

U.S. Pat. 14)95,028, April 1914. 

The casing of a bydro-eBlf^t^*' connected with a circu- 
lating pump. The interior of the dmm of the hydro* 
extrqotor is htted movablp boxes having pofior|^ 
ends which register tp ffuid-tight oonne^Moh with the 
perforated portTona of the walls of tl^e dfum. Mppns gre 
provided for raising the drum so that its sqd 

eogagss in fluid-tig^ oonneoUem with the #p]|^ npttton 
oi the earing, whirieiipoo liquid can M oiroulsted hy 
■ • • • • and wisln8> «nlher 


pump throagh the boxes i 
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Amylaceout tubttancea ; Proceu for rendering soluble, 

Maiflon Lepetit, DoUfus et Gansser. Fr. Pat. 466,275, 
May 20, 1913. Under Int. Conv., March 10, 1913. 
Paivobias or pancreas extract is used for converting starch 
or analogous substances into partially or completely 
soluble products, e,g.f in the manufacture of dressing or 
finishing preparations or for removing mucilaginous 
substances from fabrics. — L. E. 

Bucking; Composition of matter suitable for . R. 

Bohn, Mannheim, Assignor to Badisohe Anilin und 
Soda Fabrik, Ludwigshafen on Rhine, Germany. U.B. 
Pat. 1,095,793, May 6, 1914. 

See Fr. Pat. 392,868 of 1908 ; this J., 1909, 89.— T. F. B. 

Textile materials ; Gaseous or like treatment of . J., T., 

and E. Brandwood, Bury. U.S. Pat. 1,095,796, May 5, 
1914. 

See Eng. Pat. 1762 of 1913 ; this J., 1914, 133.— T. F. B. 

Textile materials; Gaseous or similar treatment of . 

J., T., and E, Brandwood. Fr. Pat. 465,656, Ilec. 1, 
1913. ynder lot. Conv., Jan. 22, 1913. 

See Eng. Pat. 1762 of 1913 ; this J., 1914, 133.— T. F. B. 

Textile fibres ; Apparatus for treating voith liquids ar^ 

gases. J., T., and E. Brandwo^. Fr. Pat. 465,722, 
Dec. 2, 1913. Under Int. Conv., March 3, 1913. 

See Eng. Pat. 6280 of 1913 ; this J., 1914, 133.— T. F. B. 

Silk; Process for weighting 'with haniatoxylin. F. 

Muller; Ft. Pat. 465,449, Nov. 28, 1913. Under Int. 
Conv., April 6, 1913. 

See Eng. Pat. 26,736 of 1913 ; this J., 1914, 418.— T. F. B. 

Dyeing^ bleaching^ or similarly treating textile goods on 
rollers or similar aj)j)aratus. J., T., and E. Brandwood. 
Ft. Pat. 466,601, Nov. 29, 1913. Under Int. Conv., 
Jan. 8, 1913. 

See Eng. Pat. 561 of 1913; this J., 1914, 133.— T. F. B. 

Dyeing and printing by means of naphlhazarin deriiKUives ; 

Process for . Soc. pour I’lndustrie Chimique a 

Bile. PV. Pat. 466,900, Fob. 17, 1913. 

See Eng. Pat. 12,790 of 1913 ; this J , 1914, 197.— T. F. B. 

Dyeing or otherimse treating fabrics or textiles; Cylinder 

for use in . J., T., and E. Brandwood. Fr. Pat. 

466,977, Nov. 28, 1913. Under Int. Conv., Jan. 7. 1913. 

See Eng. Pat. 436 of 1913 ; this J., 1914, 1.33.— T. F. B. 

y Dyeing vegetable fibres deep orange-red or brown shades; 

Process for and dyestuffs ad hoc. H. l^evinstein, 

' J. Badmley, and Levinstein, Ltd. Fr. Pat. 466,979, 
Nov. 29, 1913. Under Int. Conv., Nov. 29, 1912. 

See Eng. Pat. 27,626 of 1912 ; this J., 1913, 1006.— T. F. B. 

Printing textile fabrics and similar goods. H. Levinstein, 
and Levinstein, Ltd. Fr. Pat. 466,224, Deo. 16, 1913. 
Under Int. Conv., Dec. 17, 1912, and Jan. 16. 1913. 

See Eng. Pats. 29,021 of 1912 and 1123 of 1013 ; this J., 
1914, 73.— T. F. B. 

Manufacture and applieation of a new soap. Addition to 
Ft. Pat. 448,490. See XII. 

VU.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Ammonia; Plant for the synthetic manufacture of 

Ohem. Ze t., April 23, 1914. [T.R.] 

Tbe Badisohe Anilin und Soda Fabrik has decided to 
increase its%pital by £900,000 to cover the cost of erecting 
plant for the synthetio p^uction of ammonia by the 
^ber process. The works will be capable of prodneing 
syentoally 190,000 tons of ammonium sulphate annually. 


Arsenic in hydroehlorie and stdphurie acids ; Determination 

of . R. F. Tarbell J. Ind. Eng. Ghem., 1914, 6 

400—401. 

In the process described, the arsenic is converted into 
hydrogen arsenide which is posi^ through a solution of 
i^ine in gasoline, whereby it is oonvertM into arsenic 
tri iodido Twenty-five grms. of the acid are treated with 
36 grms. of zinc and 1 c.o. of stannous chloride solution (60 
grms. Sn per litre). The sp. gr. of hydroehlorie acid is first 
^justed to about M and that of sulphuric acid to about 
1*40 by addition of cither water or arsenio-freo acid. The 
reaction is allowed to proceed for about 2 hours, with 
warming if necessary, then 20 c.c. of sulphuric acid, of 
sp. gr. 1-4 are added, and the reaction allowed to oontinuo 
for I'hour more. The evolved gases are passed through 
a solution of lead acetate to remove hydrogen sulphide, 
and then through a bulb tube containing 80 c.o. of purified 
60° gasoline, 20 c.c. of water, and 20 c.c. of a solution of 
iodine in purified gasoline (0*6773 grm. per litre). (The 
gasoline is purified by washing twice with sulphuric acid, 
then with dilute sodium hydroxide and with water.) The 
contents of the bulb tube are subsequently shaken with 
200 c.c. of sodium arsenite solution (0*264 grm. arsenic 
trioxidc, 1 grm. sodium carbonate, and 1 grm. sodium 
bicarbonate j)t»r litre), the aqueous layer removed and tho 
excess of arsenite titrated with iodine solution (0*6773 grm. 
iodine and 1*2 grms. ix)tassium iodide per litre). Tho 
equations given are : — 

AsH,-f ,3L=A8l,-f 3HT ; 

2A8l,-f 3H,0=A8,0,-f6HI ; 

A8j0,-f2r*+2H,0=As,04+4HI. 

1 c.c. of tho solution of iodine in gasoline is equivalent to 
0*00006 grm. arsenic. — A. S. 

Ammonia ; Conversion of into nitric acid or ammonium 

nitratCf from an economic standpoint, 0. Diofienbach. 
Chem. Ind., 1914, 87, 206—269. 

The cost of converting ammonia into nitric acid and 
ammonium nitrate is compared with that of fixing it as 
ammonium sulphate, tho relative cost of production, per 
unit of nitrogen, and tho selling price being given for each. 
Tlie oompu^ values indicate that oxiaation to nitric 
acid (oven at its present price) is less remunerative than 
conversion into sulphate. But in factories producing 
calcium nitrate as a fertiliser from synthetic nitric acid, 
where the value of the nitrogen {ym unit) in the dilute 
acid employed necessarily cannot greater than that in 
ammonium sulphate or Chili 8alt|)etro, the absorption of 
ammonia by nitric acid is shown to be more economical 
than by sulphuric •acid, and it is suggested that 
the production of ammonia from calcium oyanamide or 
aluminium nitride should be combined with the manu- 
facture of nitric acid by the Birkeland-Eyde process. 

— F. SODN 

Metallic sulphates ; Action of chloroform on . Method 

of preparing anhydrous chlorides. A. Ck)nduche. Compte) 
rend., 1914, 168, 1180—1182. 

The anhydrous metallic sulphate was placed in a 1boat in 
a tube and dried by a current of carbon dioxide. Chloro- 
form vapour was then passed through the heated tube. 
With copper sulphate sulphurous and sulphuric anhydrides 
and chlorides were formra at 260° C. Between and 
300° C., the sulphate was completely transformed into 
cupric ohkwide. Above 400° Cf. cuprous chloride was 
formed. Other sulphates such asthose of lead, magnesium, 
calcium, etc., decomposed at somewhat higher tempera- 
tures.— F. Sm)N. 

Hydrosulphite ; The action of Iwdrogen sulphide on podium 

. F. S. Sinnatt. J. I^. Dyeirs and Col., 1014, 

80, 189—191. 

Hydbogbm sulphide is without action on dry hydro- 
sulphite but reacts .rapidly in the presence of water, 
sulphur being precipitated in a granuW form and t^o- 
Bulphate together with small amoimts of sulphate and 
sulphite remaining in solution. The amounts of gaa 
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Al^rbed ftnd of suitor *iid thiowdpb«te poduood ftffreed 
approxinuktoly wiw the equation : Na|8t0f+H|Sn 
Nft|S,0,-fH,0+So the hydrosulphito apparently actinff 
ae an oxidising agent. (Sm also Bins, this J., 1905, 800.) 


MagTKsUe diacovery m South Australia. Board of Trade 
J., May 14, 1914. [T.R.] 

An extensive deposit of hi^ grade m^esite has been dis> 
covered near Tumby, on Eyre’s Peninsula. It should be 
possible to deliver the crude magnesite at Fort Adelaide 
for about 25s. per ton. 

Magnesium in calcium salts ; Method Jor the determination 

of . J. C. Hostetter. J, Ind. Eng. Chem., 1914, 

0, 392—396. 

Sfegihkks of a large number of calcium salts from both 
American and foreign manufacturers wore found to 
contain considerably larger quantities of magnesium salts 
than stated by the makers. Small quantities of mag- 
nesium in calcium salts could not be determined aoouratmy 
when the calcium was separated as oxalate or carbonate, 
even when the precipitation was repeated, as an appreciablo 
quantity of magnesium was invariably retains by the 
precipitate. Satisfactory results were obtained by re- 
moving the calcium as sulphate but the method was too 
tedious for ordinary use. The author recommends a 
preliminary concentration of the magnesium as hydroxide 
in a precipitate containing but a small proportion of 
calcium, which can then bo analysed accurately by the 
usual methods. Ton grins, of the calcium salt are dis 
solved in dilute hydrochloric acid, the solution boiled to 
expel carbon dioxide, sulphur dioxide or the like, neutralised 
with sodium hydroxide in presence of methyl orange, and 
the magnesium and a portion of the calcium precipitated 
as hydroxides by adding a quantity of calcium oxide 
equivalent to 0-3— 0-5 wm. of calcium carbonate or by 
a suitable excess of sodium hydroxide. Calcium nitrate, 
acetate, formate or oxalate should first bo ignited to 
oxide, of which a portion is reserved for effecting the 
precipitation, and the remainder dissolved in hydrochloric 
a<iid. The hydroxide precipitate is dissolved in dilute 
hydrochloric acid, the calcium removed by two successive 
precipitations as oxalate, and the magnesium in the filtrate 
precipitated as magnesium ammonium phosphate. — A. S. 

Magnesium salts ; Action of on complex compounds 

of aluminium, iron, and bismuth unth organic substances. 
A. Quartaroli. Gaz. chim. ital, 1914, 44 , 1., 418 — 443. 

If a solution of a magnesium salt, containing sufficient 
ammonium chloride to prevent precipitation of the 
magnesium by ammonia, be added to a solution of chloride 
of iron or aluminium, and the whole treated with ammonia, 
a precipitate of a basic ferrite or aluminate containing 
per atom Fe up to 6 and per atom A1 u p to 5 atoms Mg, 
18 produced. Also, iron, aluminium, and bismuth may be 
precipitated Quantitatively by a suitable excess of a 
magnesium salt from solutions in which they are present 
in the form of complex ions with hydroxy-acids or poly- 
hydrio alcohols. I n some oases basic ferrites and aluminate i 
are precipitated as before ; in others the precipitate also 
contains or^nic matter, probably owing to a molecular 
transformation of the complex salt into an ordinary basic 
salt : in the case of iron and aluminium this basic salt is 
capable of combining with magnesium, but with bismuth 
the predpitatod basic salt is free from magnesium. — ^A. S. 

Acids; Acid sails of dibasic . III. Oxalates. E. 

Jun^eisoh and P. Landrieu. Oomptes rend., 1914, 
150,1300—1311. 

It has already been shown that the acid salts of camphoric 
acid are compounds of the acid with the normal dimetallio 
oamphorate, oeing analogous in composition to acid salts 
of monobosio acimi (Oomptes rend., 1913, 157, 826 ; 1914, 
158, 445). It is now found that •acid potassium 
him the oorresponding compontion, BL0|04,HgC|04, the 
salt being decomposed by water into the normal oxalate 
^nd free add.— L.B.. 


Ferric sulphates ; The uariaus normal, basic and add 
F. Wirth and B. Bakke. Z. anorg. Chem., 1914, 57, 
18 - 46 . 

Methods of nrepai^ the different salts are indioaCed, as 
is also their behaviour towards water and steam. Alter 

« 8is the residue was always more basic in oharaoter 
e solution. Dehydration ooouired more and more 
readily with increasing aotd nature of the salt : thus, fenrio , 
hydroxide itself could only be dehydrated at high tmn- 
peratures. The isotherms of eoquimhite, Fe|(SO4)|,9H||0, 
and ferric tetrasnlphate, Fe|(S04)4,HtS04,8H,0, ^h for 
water and sulphuric acid at 25° 0. are given. The exisU 
ence of a- and i^-oopiapite, 3Fe|0a,880|,27H|0 and 
2Fe,04,5S04,18H40, respectively, was oonfirmra and 
quantitatively investigated. Ferric sulphate^ solutions 
dissolve forrio hydroxide givii^ strongly basio solatftos, 
which, however, are acid to litmus ; it is suggested tibat , 
those solutions contain colloidal ferrio hydroxide. The^i^ 
crystalline separations from solutions of duffering acidity 
arc also exhaustively described. — J. R. 

Ferric sulphate and aluminium sulphate ; Mutual solubilUp * 

of . F. Wirth and B. Bakke. Z. anorg. Cham., ^ 

1914, 87, 47—61. ^ 

At 25° C. no double salt could be caused to orystaUia^ 
from solutions containing ferrio and aluminium siuphates,^ ^ 
neither could the formation of mixed orysChte be estab- ^ 
lished. Solutions containing more aluminium Jiijdidlate 
than is denoted by the relationship FetO| : Al|04>n 
1 : 0-3831, deiiosited aluminium sulphate, in other oases 
ferrio sulphate was depwitod. At the same tempmture 
the solubility of aluminium sulphate could be diminished 
by BO much as 02*28 % through the addition of ferrio 
smphato, while the solubility of ferrio sulphate could be 
diminished at the most by 29*04 % by addition of 
aluminium sulphate. — J. R. 


Cobalt [and copper] oxides ; Higher . A. Motsl. 

Z. anorg. Chem., 1914, 86, 358— 

Iodine and sodium hydroxide gave with eabalt salphato 
solution a black precipitate of cobalt peroxide, QoO«, 
and the same oxide, mixed with metidUo silver, was 
obtained by oxidising the cobalt solution with silver 
nitrate and caustic alkdi. Hydrogen peroxide, in preeenoe 
of sodium bicarbonate, gave an unstable olive'* green 
precipitate, of the composition, CoCoOj.CoOD^ and, ^ 
under like conditions, copwr sulphate was similarly • 
oxidised, giving the compound Cu,Cu04,CuC0|.—FlSo8ir, * 


Copper peroxile [peroxide]. L. Moser. Z. anorft Cham., 

1914, 86, 380—388. (Compare this J., 1907, 687.) 

pDEE oopjMr peroxite, CuO„H,0, was prepared by 118 
action of nydrogon peroxide, at a low temperature, on 
an alcoholic solution of cuprio chloride, containing 
potassium hydroxide, or on copper hydroxide suspended 
in aloohol; also by acting on finely divided ocpfm 
hydroxide with an ethereal smution of hydrogen peroxide, 
at about 0° C. The dry peroxide deoomposed explosively 
on warming ; it gave almost the oaloulated j|^iiant% oi 
hydrogen peroxide when treated with very vlute acids 
at about 0^ C.— F. Sodn. 

" ’'t 

Lead oxides ; Determination of the higher . 1. lodch ^ 

metric method. J. Milbauer and B. Pivnioka. Z. aa^. 
Chem., 1914, 58, 345-359. " ^ ' 

Diehl’s original iodometrio method of detonnining the 
higher oxides of lead (Z. anal. Chem., 1907, 48 , 64) 
several souroes of error. The following modifieation gave 
the best results : A weighed quantity of the oxide (0*5 gnm^ 41 
of red lead or 0*2 gnn. of lead dioxiae) was added to a waB-, ! 
cooled solution of 5 gnns. of sodium acetate and 0*5 
of potassium iodide in a mixture of 100 jfo. of water and^^^" 
5 C.O. of glacial aoetio aoid. The iodineJiberated waa# t 
titrated as rapidly as possible with H 
sulphate solution. Slowness in titration and ed'Wt, 
temperature are souroes of error. The change in iodiiie* v ^ 
value of tbioaolphate sphitioni on ketpi^ Iras also , ; 
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Cu ?ILi-AOtDB I fuum i fiAIiTS; KOK-MI^ALIiIO SLBMSNTS. [Jwtt 15 . wu. 


i\r/10‘MuiioQS showed relatively small 
ohaoges. ahd oonstant values were attained only after about 
a wmj bht in the case of iV/lOO-solutiona ths^ehango 
obcunMId over much longer periods and in some cases 
the iodine* value fell to 60% of the original. Dilate 
thioSulphfite solutions should thus be frequently 
stMd|M'dised.— J. R. 

Cfiric oxide ; Products of the incomplete reduction of . 

A. Damiens. Hull. Soc. Chim., 1914, 15, 372—375. 

BTEBhA (Comptes rend., 1902, 136, 1036) claimed to have 
obtained 'an ovycarbide of cerium, CeC,,2CeO,, bv the 
reduction of cerium dioxide with a limited quantity of^ 
hai^bon. The author studied the action of progressively 
inoTE^ng, quantities of carbon on cerium dioxide, and 
found that reduction proceeds in three stages : 

2Uc6^C=Co,0,+CO ; 

Cd,03-f9C^2CoCo+3C() ; 

■*CeC3=CoC,+C. 

all cases the product contained red crystals, probably 
mixed crystals of CeCj and fused ccrous oxide, which wor<i 
, onjy slowly attacked by water and yielded solely acetylene 
hvdrocarbosii (completely absorbed by an alkaline solution 
jgr^^tassium and mercuric iodides) on treatment with 


[So(S 04)3]H.. Scandium sulphide, SeJS., is a light-yellow 
substance obtained by^heating the sulpnate in a ourreAt 
of hydrogen Sulphide. — J. R. * 

Scandium ; Contribution to‘ the knowledge of . J. 

Sterba.^ Z. Elektrochem., 1914, 2M), 289—295. ^ 
ScAN’DiuM was isolated from wolframite residues by 
dissolving the oxides in hydrochloric acid and precipitating 
with ammonium duoride. To separate pure scandium salt 
from this precipitate, lead, copper, etc., were precipitated 
with hydrogen sulphide from acid solution of scandium 
chloride ; iron and manganese from solutions of the 
double scandium iwtoMsium carbonate, the fqrmer with 
IKitassiiirn hydrogen suljihide and lh(^ latter with iodine 
in potassium iodide solution ; molybdenum was removed 
as sulphide by precipitation in presence of formic acid ; 
and thorium, yttrium and ytterbium by the precipitation 
of the double scandiam sodium carbonate, combined with 
the fractional crystallisation of scandium formate. A 
apecroscopically pure scandium oxide was thus obtained. 
The observation of J. R. Meyer that scandium forms 
complex water-soluble fluorides was confirmed, and based 
upon this, a simple and complete separation of scandJum 
from the other lare earths was devised. — (1. K M. 


BdryUUnn; Qxalate and acetate of . F. Wirth. Z. 

anorg. Chera., 1914, 87, 7—8. 

At 25® C. KjO c.c. of water dissolves 63-2 grms. of beryllium 
oxalate, while 100 grms. of A'^/lO-sidphuric 

aoid’ di^lvfis grms. and 100 grms. of A/lO-oxalie 
acid diiiolVAijl^<82 grms. of the same salt. The inoroased 
•aolubility in prMence of free oxalic acid is attributed to 
the formation of beryllium-oxalic acid, Be{Cj()4H)j. The 
basic acetate, Bo40(CHj,(>0())„, dissolves slowly when 
shaken .with water at 40® C. and is thereby decomixisod. 
100 grms. o| chloroform dissolves 33-3 grms. of the basic 
aootste,>|4( and the resulting solution is very stable 
towM( mg^ts.— J. R. 

^oandium f SulphcUe and oxalate of . F. Wirth. 

. Z. anorg. Chem., 1914, 87, 9—12. 

At ' - ftie pontahydrate. Sc, (804)3,51120, is stable, 

' hut sbragwhat BQove 1(K)® 0. this salt is converted into the 
mhytote. At 26® C. 100 0.0. of water dissolves 04-61 
gims. pf the tentahydrate, which is thus the most soluble 
sulphi^ of the rare-earth metalH. The solubility 
fal|(l considerably in the presence of small amounts of 
acid. The crystalline, hydrated oxalate, 
SoJ 0^04)„6H,|0, is most conveniently obtained by the 
^dition of hydrochlorio acid to its hot saturated solution 
ammonium oxalate. In dilute sulphuric aoid it is the 
Iwt soluble of the oxalates of the rare-earth metals.— J. R. 

$lpandiuit^ ; ^Ikali double oxalates of ,* scandium^ 

*9iUphuric acid and ' scandium sulphide. F. Wirth. Z. 
anorg. Chem., 1914,87,1 — 6. 


Nitrogen. pero.cide ; Rate of dissociation of , W. L. 

Argo. J. Phys. Chem., 1914, 18, 438—450. 

Expkiiiments were made to determine if any appreciable 
time is required to establisb equilibrium between NO* 
and N2O4 in nitrogen peroxide gas after an alteration of 
proHsunj. The osciilations of stationary sound waves wore 
used to create very rapid changes of pressure. It was 
found that there was no appreciable lag in the re-establish- 
ment of the equilibrium, this being true for the dry gas 
and for gas containing 0 32 % by vol. of water vaiiour, . 

T T* ' 


Hydrogen peroxide and sodium perborate ; Decomposition 

of , in alkaline solutions. R. b'chonck, P. Vorl&nder 

and W. Dux. Z. angew. Chem., 1914, 27, 291—296. 
Detebminatioxs of the stability of hydrogen peroxide 
in alkaline solutions showed the velocity of decomposi- 
tion to be dependent upon the conoentration of the 
hydroxyl ion. The stability was increased, howevef, 
by the addition of sodium pyrophosphate, in spite of the 
alkaline reaction of solutions of that substance. This 
result is attributed to the formation of a porpyrophosphate, 
Na2P,07,2JH,0„ which is perfectly stible when isolated. 
Sodium pyrophosphate exerted a similar protective 
influence upon solutions of sodium iierborate, in which the 
following equilibrium is regarded as existing ; — 
4NaB08+6H,0;tNa,B4()7-f 2Na0H+4H,02. In a^- 
ment with this, solutions of hydrogen peroxide 
were preserved by the addition of equivalent amounts 
of borax and sodium hydroxide. In both cases th6 
protective action is inhibited by the addition of very 
small amounts of free alkali. — J. R. 


BoAirmirM^xalate is readily soluble in hot solutions of 
Alkali oxalHes or ammonium oxalate, and the correspond- 
ing double oxalates separate on cooling. These sub- 
etances possess the general formula, 8c,(C,04)3,3R,C804, 
and may bo regarded as the alkali salts of a com- 
sOAOdium-oxalic acid, 180(0204), ]H.. They are 
V^ly ijisolublo in cold water and in cold solutions of 
slkali oxalates. The ammonium double salt is soluble in 
wttVftsd ammonium oxalate solution. The scandium 
jAii ^i^ikMned by precipitation with ammonia from the 
idliitloA 61 the ignited salt in dilute hydrochlorio aoid. 

•hydroxide is somewhat soluble in potassium 
|ids Elution, and hydrogen {woxide precipitates 
. psmxids from the solution thus obtained. 

ac^ added to.the hot solution of the douUe 
oaiflpi tlm separation of scandium oxalate, 
andium sulphate dissolves at 
I in sulphuric airid of sp. gr.^ 1-6, 
lioandium-sulphuric aoid separates as 
oompositiou, So,(SO^)„3H|804 or 





Heavy chemicals in the United States. Oil, Paint, and Drug 
Rep., May 11, 1914. [T.R.] 

Imports of bleaching fiowder into the United States in 
1913 amounted to 30,860 short tons, compared with 
37,120 tons in 1912, 41,460 tons in 1911, 50,600 tons 
in 1910, 45,700 tons in 1909, and 66,600 tons in 1903. 
Imports from England have decreased from about 
30,000 tons in 1911 to 22,250 tons in 1913, whilst Germany 
supplies about 6000 tons annually. The output by 
American works amounts to about 90,000 tons, of which 
about 30,000 tons is exported. 

The output of caustic soda in 1913 reached about 190,000 
tons, of wliioh about 20,000 tons was exported. The 
exports to Canada average 15,000 to 20,000 drams a year. 

Arsenic was imported to the extent of 4130 tons in 1910, 
whiclv decreased to 3340 tons in 1913. Imports from 
Europe have practically ceased, the only material source of 
foreign supply beiflg Canada. The output last y6at in the 
United State; was ^76 tons, and I9l2, 3141 tons. 
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'Jp'tctf-^^0i6enU : 

THE DUKE OF DEVONSHIRE, G.C.V.O. THE DUKE OP NORTHUKBBRyi|li||, X.6, *| 

g((air»tan of gommtt(e« : 'Jpice-g^mrmdtn of »' 

ARTHUR COOPER, LL.D. SIR WILLIAM & GAItF(niTi^||u| 

jbdtt. ; 

SIR HUGH BELL, Bari, D.C.L., LLD. 



Dear Sir, 

At the closing meeting of the International Congress of MinWgy 
iield at Diisseldorf in 1910, an invitation to hold the next International 
in 1915, presented by the following Authorities and Institutions, was vjai 

University of London. 

Imperial College of Science and Technology. 

Institution of Mechanical Engineers. 

Institution of Mining Engineers and the Federated Societie%7^,^4»^,|| 
Manchester Geological and Mining Society. ' 

North of England Institute of Mining and Mechaniwl;^™^^, ■ 
Midland Institute of Mining, Civil, and Mechanical Engineers., . ^ 
North Staffordshire Institute of Mining and Mechanical 
South Staffordshire and Warwickshire Institute of Mining 
Midland Counties Institution of Engineers. 

Mining Institute of Scotland. 

Institution of Mining and Metallurgy. 

Iron and Steel Institute, 

Institute of Metals. 

Society of Chemical Industry. 

Geological Society of London. 

Cleveland Institution of Engineers. 

Sheffield Society of Engineers and Metallurgists. 

South Wales Institute of Engineers. 

Staffordshire Iron and Steel Institute. 

West of Scotland Iron and Steel Institute. 


etc., 
iondojp 



We now have the honour to announce that the next Congress will 

from Mimday, July 12tli to Satnrdi^ July 17th, 191S. The Cotagm^ 

into the following Sections 

I. Mining. III. ENGiNEEiUNii .! 

... 

n, KmAxmtm. IV. Ecoiwmc ■#»»< 






A^.,llExicuti|fe 'Comituttee hu been formed, consisting of the (Rawing 

** Chmtrman; ARTHUR COOPER LL.D. 

Vkt-Ckilrm»m: SIR WILLIAM R GARPORTH, LL.a 
Hob. TnoMonn SIR HUGH BELL, BART., O.CL., LL.D. 

;G. AlNS^Rm (Vice-President, Iron and Steel Institute). 

A, BaIFO^R (President, Sheffield Society of Engineers and Metallurgists). 

J(JHN Ca^AN, D.Sc. (President, South Staffordshire and Warwickshire Institute of Mining 
jr, Eagirflera). 

C. G. CjRRSSWiCLL (Secretary, Society of Chemical Industry). 

Henry Davey (Vice-President, Institution of Mechanical Engineers). 

Wb Dixon (President, West of Scotland Iron and Steel Institute). 

B. BJ-W^GTON (Past-President, Institution of Mechanical Engineers). 

John Gerrard (Viee-President, Institution of Mining Engineers). 

'A. Gow iBecretary, Imperial College of Science and Technology). 

W. 'GoWlikND, (Past-President, Institution of Mining and Metallurgy). 

Sir R..A. HadfiELD, D.Mct., F.R.S. (Past- President, Iron and Steel Institute). 

F. 'W. Harbord (Member of Council, Institution of Mining and Metallurgy). 

^F. W. Hardwick, MA. (Past-President, Midland Institute of Mining, Civil, and Mechanical 
r Engineers). 

W. R. HodgKINSQN, Ph.D. (Vice-President, Society of Chemical Industry). 

I^IR THO^^AS HfeLtAND, K.C.I.E., P'.R.S. (President, Manchester Geological and Mining Society). 

Hooper (Past-President, Institution of Mining and Metallurgy). 

Hugh. JOftNSTONE (President, North Staffordshire Institute of Mining and Mechanical Engineers). 
Sir AlfrIeD Keogh, K.C.B. (Rector, Imperial College of Science and Technology). 

G. A. JLsWlSljP M.A. (Secretary, Midland Counties Institution of Engineers). 

Henry JLpUlS, M.A., D.Sc. (Professor of Mining, Armstrong College). 

.C McDE|^mid (Secretary, Institution of Mining and Metallurgy), 

McDermott (Past-President, Institution of Mining and Metallurgy), 

R. McI^EN, (Past-President, Mining Institute of Scotland). 

BeiH'‘OOT McNeill (President, Institution of Mining and Metallurgy). 

Lord Merthyr of Senghenydd, G.C.V.O. (Vice-President, Iron and Steel Institute). 

H. M. Morgans, (Member of Council, Institution of Mining and Metallurgy). 

SiR.GerJ^d Muntz, JUrt. (Past-President, Institute of Metals). 

L. T. O^SilEA (Hon. Secretary, Institution of Mining Engineers). 

F. Reid (Past-Pre.sident, Society of Chemical Industry). 

W. RoSeJhain, D.Sc., F.R,S. (Member of Council, Institute of Metals). 

G, Shaw Scott, M.Sc. (Secretary, Institute of Metals). 

J, B.-. Simeon, D^C.L. (Past-President, Institution of Mining Engineers). 

J* E. SiEAD, D.Sc., D.Met, F.R.S. (Vice-President, Iron and Steel Institute). 

>PeRCY STRZELECKI (Assistant Secretary, Institution of Mining Engineers). 

LtVJK^STONE Sulman (Past-Presidcnt, Institution of Mining and Metallurgy). 

H. Tjh (President-Elect, South Wales Institute of Engineers}. 

; ^ ^Qkaki^A^ (Secretary, Midland Institute of Minir^, Civil, and Mechanical Engiheem^ 

i W, \^TT9, RR,S. (Vice-President, Geological Society of London), 

WORTOINOTON (Secretary, Institution of Mechanical Engineers). 

^ ' t G 09 m^ Lloyd, Assistant P. Sidney, 
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Management 

Langnages 

Papevi 


DiscuBBlont 


General 


t. Partidpantn in the Colllgi^ 

(fl) Honorary Members ; and Delegates of Foitipi States, 

(i) Supporters of the Congress, that is, eontrlbutors of nd lai|S than 5 to the fut^* 

(r) Ordinary Members who pays Congr^t tee of 1, which entitles them to registration jOl 
one of the four Sections. These may register in any other Sections by making aiiutl 
payment of 53. for each Section, ^ 

The Honorary Members of the Congress and the Supporters will receive 'p[ubhcaticma,o| 1 heCc«^^ 
Ordinary Members will receive the Transactions of that Section in which they may elect to regtker by payment 
the fee of They can, however, receive the Transactions of any other JSection on paym^tof the additipi 
charge of 5s. per Section referred to above. ‘ 

The Congress fee for I.,adies accompanying Members is 161, ' 

2. An application to join will be regarded as an undertaking to observe the Bye-laws of 4 ^ Congress* 

3. All participants will receive a Card of Membership and may take part in the ^iwussbtis at Mecthigj^ 

the Congress and of the Sections, in the excursions, and in the social functions. * , * ’ . 

4. The Executive Committee is responsible for the management of the O^glhSIS, the conduct dfjji 

proceedings, and the preparation of the programme. ^ ^ 

5. The authorised languages at the Meetings are English, French, and Gemultt: JThe official 

the Congress is English. ' 

6. The Executive Committee have drawn up a list of selected subjects for discussion at l|e Cor^ress, | 
have invited authorities to prepare papers thereon. In addition to these the Coraflfittee are pr^ared to aoq 
a limited number of other papers, if found suitable for the objects of the Congress. All paperti 
Committee not later than January 31st, 1915'. Papers may be submitted in any of the thfcefuthorisedlaagul 
(English, French, German) and must be accompanied by a short abstract in the same language -is tbepaj 
7 ’he papers will be printed in one of the three languages, and the abstract will be printed in all ffirce lan^(g 

7. At the Meetings of the Sections of the Congress the papers will not be read, but authors wiB be '|#l 
to introduce the subjects of their papers for purposes of discussion. Except in special oiiei, the thne 

to authors for the introduction of their subject shall not exceed 15 minutes, . > ^ ^ , 

Copies of the papers will be circulated in advance, and the abstracts will, as far as possible, be placed 
disposal of the Members of the Congress at the opening of eir-h Meeting at which the paparii are to l^dk^ 

# . ^ 

8. It is desirable that Members of the Congress who wish to take part in the discussifl^^^ any Jpapei 

subject should notify their intention to the Secretary of the Section before that fwirticulaf pa)^ edmes Ah? 
discussion. Speakers in discussion will be limited to 10 minutes each, and no Membtr lhall be entitlad tO Ip 
more than once on the same subject. ^ 

9. To facilitate the compilation of the reports, every speaker must hand in to the Secretary, within 4 

of the close of the Meeting, a short draft of his remarks, which may be written in any one of the three antjwp 
languages of the Congress. If the draft is not handed in within the specified time, those who are condufeflng 
business of the Section may edit the reporter’s notes, and a proof shah be submitted tb the at^kers in aB 
The Committee may also shorten contributions to the discussion where deemed desirable. ^ ' i 

10. Papers and discussions will be published by the Executive Committee as soon as jmsaibia 
close of the Congress. The Committee also has power to sanction the publication of 
press immediately after the date of the Congress. \ 'h 

.11. Every author shall be entitled to receive 50 complimentary copies of bk ptpii, 
copies if he pleases, at his own expense, provided he gives sufficient notice to the 
copies are printed off. 

13. The decision upon any question not provided for by the Eye-laws rests with the ExectttWi 
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INTERACTIONAL CONGRESS, 

LONDON, 1915. 


SECTION I.— MININa 
4.— Coo/ Mining. 

I. •History of die'safety lamp. 

^ a. „FreeziDg at de{)th« of over 200 metres. 

3* Shaft sinking Kt^«at depths by cementation, boring, and freezing. 

4. Shaft sinking in beavily watered ground. 

5. Hydraulic stowing in mines, with special reference to seams with an inclination of less than 

, 10 degreed. ^ , 

6. Re.<^cue api^^ys. 

f . Face conveypri in thin seams. 

8. Prevention ^)(glosions in Ameiican collieries. 

9. Experiments in stone dusting. 

10. Oxidation of Coal, underground fires, 
ti. Use of ferro^s^porete underground. 

la. Development of oil industry in Scotland. 


B.-~i¥letaHif 0 rous Mining, 

tt Methods of mining wide ore deposits. 

а. Mine valuation. 

3. of support as applied to surface subsidence. 

4. Underground transport. 

5. Mine drainage. 

б. Working and dredging alluvial dej/osits. 

7. Boring and drilling, with reference to boring for oil. 

8i Use of explosives. 


SECTION II.-METALLURQY. 

A,—Ch0mioal Metallurgy, 

I. Manufacture and properties of refractory materials, 
a. U«e of coke oven gases. 

3. Enrichment of blast 

4* Shfopean practice in the blast furnace smelting of fine ore. 

5* Seatiiig and maintenance of stoves. 



APPLICATION FOR 


I am interested in the objects of the International CdhgresA to be held 
at London, July 12-17, 1915, and, so far as I can at foresee^i .it is 

my intention to attend. Kindly, therefore, enrol my name list 

to whom further particulars are from time to time to be seti):^.,. 

If able to attend, I propose to register my name: — 

(1) As Supporter <*) of the Congress. 

(2) As a Member of one or more of the followiitg.jJ'S^CtionS’:— 

I. Mining. 


II. Metallurgy. 




III. Engineering. 


IV. Economic Geology. 


V 

P/ense cross out the Section or Sections the proceedings of which you do net 

require. 


Name (in full)... — . 

Title 

Address 

Application for the payment of the Congress fee will be made later. 

Please return this form of application as soon as possible (in any cas|P- 
before October i, 1914) to The Secretary of the International Congnwi,! 
London, 1915, 28, Victoria Street, London, S.W. 

(0 The oontrilmtion ai Supporter of the Congreu is not less thin ($a 5 )> 

(•) The Congiest fee for ordintry Membership is gi (I5), which entities to regis^tion in $ni Section only. • 

of 5s. (|t.2S) is ptysble in respect of ri^stfstion fa) etch of the other'Seetions. 



1 \ '^ci^ftefdiaplc^ underlTinf ^ ilepign of bumai* for gid0c^ ftids. 

8. k^at Ulance df focn^ces. 

9. Utilisation of waste heat and possible future heat economies in steel maQttfhcturef 

10. Processes of steel manufacture. 

[I. Welding processes. 

12. Hydrometallurgy of copper. 

13. Hydrometallurgy of zinc. 

14. Ore flotation methods. 

15. Electric smelting of ores. 

16. Metallurgy of aluminium. 

* 17. Metallurgy of nickel. 

18. Modem cyanide practice. 

19. Advances in the sintering and agglomeration of fines and concentrates. 

20. Comminution of ores. 

21. Equilibria of reduction processes. 


B.--Phy9tloal Metallurgy, 

1. Case-hardening, 

2. Influence of cold-working. 

3. Allotropy. 

4. Corrosion of iron and steel and protection of metals generally, 

5. Wear of steel. 

6. Technique of metallography. 

7. Pyrometry or temperature measurements in metallurgical practice, 

8. Erosion in alloys, notably in propellers. 

9 Acid proof or non-corrodible alloys. 

10. The amorphous phase in metals. 

1 1 Heating and cooling curves of pure iron. 

12. Metallurgy and properties of the rare metals (tungsten, molybdenum, &c.). 


SECTION III. ENQINEERINQ. 

1. Application of electricity to mining. 

2. Electric winding and hauling, 

3 - Coal-cutting machinery. 

4 - Exhaust steam turbines. 

5* Gas motors and turbines. 

6. Compressed air locomotives in mineii. 

7 * Electric safety appliances underground, 

8. Economics of rock drilling. 

9. Standards of comparison in the use of compressed air. 

10. Rolling mill construction and practice. 

11. Utilisation of low grade fuel. 



MOfiOW IV.-IOOMOMIO OftdLOQV. 

1. I^dslldes •04 geological ipvestigatioM OQ tbc Faoaipa Quuti* 

2. Geological Mvelligations on the Catskill water supply of New York. 

3. Foundations of the Howden aud Derwent Dams of the Derwent Valley water scheme, 

4. Geological aspects of underground railways and subaqueous tunnelling in London^ 

5. Subsidences in the South StaFordshire coalfield due to mining operations. 

6. Probable extension of the Coal Measures underlying the New Red Sandstone in Staffordshire and 

Shropshire. 

7. Geology of the Lippe Valley. 

8. ^ Geology of the Campine coalfield. 

9. Extension of the Midland coalfields. 

10. Geology of petroleum. 

11. Distribution of radium-bearing minerals. 

12. Tectonics of ore deposits. 

13. Tertiai^ and Cretaceous coalfields of Western Canada. 

14. Applied geology in relation to platinum deposits. 

15. Rhythmic precipitation in relation to ore deposition and petrography. 



A GENERAL COUNciL 

of the Congress is in process of formation, and the namm of those coipi^tuting ]t wffl 
be published as soon as possible 

Members of the Congress may be: — 

(a) Honorary Members and the Official Delegates of Foreign States. 

{d) Supporters of the Congress, that is, Members who subscribe not less thaii 
£S to the Congress Fund. ' 

{T/tt above will be entitled to attend all Meetings and to receive all publications o/tJIff 
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Vdwnetric determinatm. of free mlphnrous aeii. Kedtsdy. 
See XXIII. 

Patents. 


cb&m W afler paasiing ik^gb heating flues in the nu^ 
of the furnaco. A regulated quantity of water ii 
duoed into the ouirenl of gas just before it is drawn 
the oxidation chambitt’ by the fan.— A. S. * ' 


SxUphuric acii ; Leaden chambers for use in the manufacture 

qJ , A. Nemos, Brussels. Eng. Pat, 24,223, Oct. 

25, 1913. 

A FRAMEWORK of flat and angle-iron bars, rigidly joined 
together, carries the bottom or tray of the chamb^, and is 
secured to the iron uprights, which support the walls of tho 
chamber, and which are suspended from tho roof of the shed 
enclosing tho chamber. Tho uprights, which are of 
circular section, are flattened at intervals, and the parts 
thus deformed arc embraced by lead bands, which are 
“ soldered ” to the walls of the lead chamber and hold tho 
latter in position. Collars, secured by pins, may replace 
tho flattened projections on the uprights, the fastening 
bands in that case resting upon the collars. The bottom 
of the chamber rests on a wooden floor, which enables 
leakages of acid to be readily detected. — 0. R. 

Ammonia : Manufacture of from nitrogen and hydrogen, 

N. Caro. Oer. Pat. 272,«38, Oct. 14, 1910. 


Oxidte of nitrogen ; MapufaxHrt of . J. Y. Johtij 

London. From Badiimhe Aniitn und Soda 
Ludwigsbafen on Rhine, Germany. Eng. Pat. 

AprU 19, 1913. 

See Fr. Pat. 464,237 of 1913 ; this J., 1914, 649.— T. F.X 

Salt similar to refined sail; Process /or making 
from molten 8<^%um chloride, G. Bergen and L. r* 

Fr. Pat. 465,897, Deo. 8, 1913. Under Int. 

Dec. 9, 1912. 

See Ger. Pat. 269,427 of 1912 ; this J., 1914, 312.— T. ifH 


Calcium nitride [cyanamide]; Process for maHw 
J. H. Lidholm, and Dettifoss Power Co., Ltd. Ir. ^ 
466,379, Nov. 27, 1913. Under Int. Conv., Feb. 

1913 . ? 

See Eng. Pat. 28,624 of 1913 j this J., 1941, 266.— T. P.'IU 


A MIXTURE of soda-limo, potash-lime, or the like with 
titanium or vanadium, or both, is used as catalyst in the 
syniliosis of ammonia from nitrogen and hydrogen under 
pressure at a high temprature. Tho catalyst is less 
w nsitivc tla'i mctiils of t'lc iron gr< up to contact pohon^ 
so that commercial hydrogen, obtained, for exarajile, by 
the decomposition of hydrocarbons, can bo' used in tho 
process.— A. *S. 

Cuanamidc' producing apparatus. V. M. Weaver, Harris- 
burg, Pa. U.S. Pat. 1,093,749. April 21, 1914. 

The reaction chamber contains inclined grate bars which 
can be constantly amtatod, and an adjacent beating jilato 
with imbedded gas-neating pii>e ; tho plate is heated by 
a burner beneath. C'alcium carbide is fed continuously 
over tho plato and bars and nitrogen forced upwards 
througii tho bars, which ar<i perforated. Tho imbedded 
gas-heating pipe may receive nitrogen from an external 
source or gas from the heating zone for re-circulation. 

— F. 8oi>n. 

Nitrogenous compounds; Process of making . T. B. 

Alien, Assignor to Tho Carborundum (3o., Niagara Falls, 
N.Y. U.S. Pat. 1,093,819, April 21, 1914. 

Silicon carbide and a metal, e.g,, iron, are boated together 
in contact with substantially jmre nitrogen.— F. Soon. 

HfeUillic bodies: Method for the jrotection of agains 

the action of nitrous fumes. Norsk Hydro-Elektrisk 
Kvoolstofaktiesolskab. Fr. Pat. 465,739, Dec. 4, 1913. 
To protect them against the action of nitrous fumes, 
metallic surfaces are supplied with a sufficient quantity 
of water, which is allows to flow in a thin layer over 
thorn. It is not necessary to use alkaline solutions, 
since the thin film of metallic oxide formed, effects the 
required protection. — T. St. 


Asbestos ; Purification of . W. R. Whitney, Sohfl(^» 

tady, Assignor to General Eleotrio Co., New Yo(|C^' 
U.S. Pat. 1,094,606, April 28, 1914. V 

See Eng. Pat. 24,269 of 1911 ; this J, 1912, 722.— T. F. 


Hydrogen ; Manufacture of . J. Y. Johnson, Lond^" 

From Bodische Anilin und Soda Fabrik, Ludwigshhles 
on Rhino, Germany, Eng. Pat, 12,978, June 4, 1913. ^ 

See Fr. Pat. 463,114 of 1913 ; this J., 1914, 313.— T. 

Hydrogen ; Jmpts. in and apparatus far the prodiuUtm pj 

. A. Mossorschmitt, Stolberg, Germany. 

Pat. 17,691, Aug. 1, 1913. 

See Fr. Pat. 461,624 of 1913 ; this J., 1914, 313.— T. F. B, 


Hydrogen ; Production of by the iron reaeiion 

A. Messorschmitt, Stolberg, Germany. Eng. Bat# 
18,^42, Aug. 20, 1913. 

See Ger. Pat, 268,339 of 1912 ; this J.,1914, 187.— T. F. B. 

' n Ilk 

Hydrogen ; Reducing and oxidising vessdfor producing — r- 
by the action of reducing gases and steam on iron^s. 
Berlin-Anhaltische Ma8chinenbau-A.-G. Fr. Bat. 
466,474, Nov. 28, 1913. Under Int. Conv., Dec, Ui 
1912, 

See Eng. Pat. 28,390 of 1913 ; this J., 1914, 266.— T. F. B. 


Sulphurousl fume-destroying process. B.W. Ywiig,jPalo 
Alto, Assignor to The Tmogen Co., San Franolioo. 
U,S. Pat. 1,094,767, April 28, 1914. 
lES Fr. Pat. 460,780 of 1912 ; this J., 1918, 602.— T. F. B, 


Litharge ; Process and installation for the manufaciurc of 

E. Bartheimess. Fr. Pat. 466,129, Doc. 13, 1913. 

A PEAR-SHAPED oxidation chamber, mounted in an 
inclin^ position, communicates at its lower wide end 
with a melting pot for lead, the whole being enclosed in 
the masonry of a furnace and heated pxteraally by the 
furnace gases. A central rotating shaft passes longitu- 
dinally through the oxidation ohanaDor and carries scramrs 
whioh remove deposits from tho wall of the same, end also, 
at its lower end, a centrifugal wheel whioh dips into the 
melting pot and pulverises the molten lead, and, at the 
same time, acts as a fan, drawing in air or other gas 
containing oxygen and creating an upward draught 
through oxiwion chamber, so that the finely divided 
litharge prodqped by oxidation of the lead is i&eharged 
at the upper end, whence ft is carried by a oonv^or to 
collecting vessels. The gM is returned to the oxidation 


VIIL-GUSS; OBiRAiaCS. I 

irconium dioxide; Production of orticto frg$ 

. 0. Ruff, H. SeiferheM, and O.^Bruedhk^. B 

anorg. Chem., 1914, 86» 888—400. (Se^ this J.. lOlii 

866 .) 

RUOiBLES prepared from siroomum dioxide {KSixed 
referably with 1% of dry staroh and 8% of maffwiN, 
nd fired fl*t at 1460* C. and then at 2200® C;. ^ 
mnd to be i^ost hnpervioas and to reiiit a tempenM 
f over 2200® a in tM vaouimi eleotrio furnm 
rare suocoisfully in 5S3J 

oiot of pure iron, etc. anddor fmipg twsgw 
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Patbmts. 

Twnaee-tlag ; Process for obtaining from a material 

similar to ordinary pottery or the like. M. Chiapponi, 
Paris. Eng. Pat. 24,141, Oct. 24, 1913. Under Int. 
Conv„ March 3, 1913. 

Bib Fr. Pat. 455,381 of 1913 ; this J., 1913, 945.— T. F. B. 

Enamel on sheet iron ; Process far preparing an . L. 

Honigraann. Fr. Pat. 465,574, Deo. 1, 1913. Under 
Int. Conv., April 4, 1913. 

8bb Eng. Pal. 28,398 of 1913 ; this J., 1914, 355.— T. F. B. 

for use in the manuf^ture of gas for illuminating 
and heating purposes. Eng. Pat. 9176. See lla. 


IXa-BUDLDlNG MATERIALS. 

Patents. 


Waterproofing and colouring bricks, tile^, earll^nware and 
the like. H. A. H. Moore, London. Eng. Pat. 10,493, 
May 5, 1913. 

BsroKS and the like are wholly or iMirtially immersed in a 
bath, heated to about 300“ F. (149“ C.), of white refined 
paraiiin wax, to which a quantity of fine clear rosin is 
%dded prior to the addition of aniline dye or other colouring 
medium. — B. N. 


Concrete blocks or articles ; Induration of . J. S. 

Rigby, Liver|K)ol. Eng. Pat. 11,498, May 17, 1913. 
IpNDURATJON of Concrete is cfToctod by steam super- 
^turatod with moisture, in or on the floor of a closed 
chamber containing the concrete blocks or articles is a 
number of boxes tilled with pumico-stone or like material, 
and to which water is supplied. The steam is passed 
through these boxes and tlius becomes 8uj)ersaturated 
with moisture.— 0. R. 


Cementitious product and process of making same. Process 
of making a cmentitious composition. W. E. Carson, 
Riverton, Va. U.S. Pats. 1,094,876 and 1,095,180, 
April 28, 1914. 

(1). An intimate, finely ground mixture of highly alum- 
inous slag and quicklime is {lartially hydrated, so as to 
form compounds capable of setting on the further addition 
of water. (2.) Quicklime is added to clay, which has been 
pugged with just sufficient water to slake the lime and yield 
a ary product, the mixture being then roasted below the 
sintering point, sav at 600“ — 800“ F. (315“ — 426“ 0.). 

—0. R. 

Fibrous material [silicon oxycarbide] and process of making 

ihe same ; Refractory . E. Weintraub and P. A. 

Kroner, Lynn, Mass., Assignors to General Electric Co. 
U.S. Pat. 1,094,352, AprU 21, 1914. | 

A mxTURB of silicon, or material yielding it, and a catalyst 
{t.g., calcium fluoride) is heated (preferably to 1300^ — < 
14iM“ C.) in a space enclosed, at least partially, by a porous j 
wall through wnioh oxides or other gaseous comtKtunds of ; 
carbon are allowed to diffuse, — F. Sodn. 

thying of toood and other substances. E. Wiart, Suresnes, 
France. Eng. Pat, 10,198, April 30, 1913. 

Sbb Fr. Pat. 449,913 of 1912 ; this J., 1913, 476.— T, F. B. 

Roof coverings; Manufacture of . A. Masohke, 

Brussels. Eng. Pat. 1155, Jan. 15, 1914. Under Int. 
Cony., Jan. 20, 1913. 

8ai Ger. Pat. 264,407 of 1913 ; this J., 1914, 138.— T. F. B. 

etane from natunioMs waste ; Process far ihe 
j^ucUon W, Littfer, Cr&oow, Austria- 

Hmtgary, UA Mh April 28, 1914. 

siiEng. M t mj., 1913 , m-x. f. b. > 


X.-MErALS; MMTAUURGY, WaUDlIIG 
ELECTRO-MSTAIXURGY. 

Slag ; UtUisation of the waste heat of . Times, May 

21, 1914. LT.R.] 

Much has been done in the last few decades to utilise the 
heat in iron blast-furnace slags, the annual production of 
which amounts to close on 200,000,000 tons. If their 
temperature is taken at 1500“ C. the q^uantity of heat 
they contain must be enormous, all of wnioh is wasted. 

Efforts were made some years ago by the late Sir Low- 
thian BeU to save this heal, but the state of en^neering 
achieyoment in his time did not permit a satisfactory 
solution of the problem. Further experiments have been 
in progress at the Clarence Works of Messrs. Bell Brothers, 
Middlesbrough, for some four years, the patents being in 
the hands of the Slag Power Company. The first plan was 
to drop the molten as it comes from the blast lurnaoes 
into water, and use the steam thus produced in a low- 

{ iressuro turbine. But the considerable quantities of 
lydrogen and sulphuretted hydrogen produced along 
with the steam gave rise to difficulties in connection with 
obtaining the high vacuum necessary to the efficient work- 
ing of the turbine. These difficulties were overcome, but 
a quantity of fine sulphur was also produced, and this it 
was found impossible to eliminate from the steam. Yet 
if it had not neon removed it would have damaged the 
blades of the turbine with which it came into contact, 
and would also have blocked the steam |)asHages. Another 
difficulty was caused by the fact that the hot blast-furnace 
slag when thrown into water froths up into a foam-like 
substance, which floats, and means had to be devised for 
submerging it and for removing it from the water. 

Instead of attempting to use dirt^ctly in the turbine the 
dirty steam generated by the contact of the slag with the 
water, the plan finally aciopted was to employ it indirectly 
for generating clean steam by means of a heat exchanger, 
the particular form adopted lieing a Kostnor single-effect 
climoing film evaporator. The hot slag is run direct from 
the blast furnace intt) the primary generator, in which 
an upright shaft with four blades revolves, keeping the 
water in constant rotation. When the slag drops through 
the oritioo the velocity of its fall carries it well below the 
lip, and btdoro it rises to the surface it is swept by the 
moving water i>ast the orifice and inside the seal. An 
elevator then lifts it from the generator and drop it 
through a second seal ; by this time it is waterlogged and 
sinks, and it is then collected by a second elevator, which 
drojis it into railw^iy trucks for removal. The dirty steam 
jiasses from the generator to the evajiorator, where it is 
used to produce clean steam, which is employed in the 
turbine. In the case of coj)|)er slag the second elevator 
is not required, since the slag does not float in water but 
immediately sinks. 

Over 740 kilos, of water have been evaporated per 
1000 kilos, of blast-furnace slag containing 550,000 
calories; deducting 18,(X)0 calories removed with the 
slag at 100“ C. and 42,000 removed with the water taken 
up by the slag (on the assumption that it absorbs 50 % of 
water), the available heat is 490,000 calories, or, if an 
allowance of 25*}^ is made for loss, 367,500 calories, which 
divided by 622 give 590 kilos, of steam. As the result of 
many experiments the avera 'c efficiency of the evaporator 
is found to be 91%, but taking it at only 80% the amount 
of clean steam available for the turbine is 472 kilos., and 
this with a consumption of 13 kilos, of steam per horse- 
ix>wer, which is an excess of that guaranteed by the 
makers of the turbine with a vacuum of 28*5 in. and a 
vacuum of 7 in. over the water in the evaporator, means 
a yield of over 36 h.p. per 1000 kilos, of slag. Copper slag 
contains lets heat than blastfurnace slag, the amount 
being found by experiment to be from 318 to 350 calories 
pw kilo., and therefore by a similar calculation 1000 kilos, 
will produce 281 kilos, of clean steam, equivalent to a 
yield of, say, 21 h.p. in the turbine. 

It is estunated that with a 1000-kw. plant with 75% 
load the cost of generating 1 kw. would be 0*32d., whereas 
with a high'presBure steam plant using coal at 14i. 6d. a 
ton it would be 0‘48d., the economy realised by the aid 
of the beat from the slag being thuB O’lffd. per 1^., which 
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under the oonditioni stated would amount to £4,300 a 
year. It is stated tiiat the upkeep of the generator and 
eraporator is small. As the slag goes direotly into the 
water, only steam at 100^ C. comes in contact with the 
plant, which is thus not subjected to any great diflferenoes 
of temperature, while experience indicates that there is 
no action from the gases on the plates or tubes of the 
evaporator, provided they are kept clean. 

Manganese ore deposit in Minnesota. Board of Trade J., 
May 14, 1914. [T.R.] 

An extensive deposit of very high grade manganese ore 
has been discovered on the Cayuna Range, in the northern 
part of Minnesota. 

Sheet iron for roofing ; Nature of the proleetive oxidised 

emting of . Matweoflf. Rev. M^t., 1914, 11,480 — 

482. 

Thk protective coating of roofing (Russian) iron, although 
consisting mainly of the magnetic oxide, also contains 
ferrous oxide, present in a compact state in contact 
with the metal and forming a kind of skeleton in which the 
protective but porous and friable magnetic oxide is held. 

-W. E. F. P. 

[iSfeef], Crucible v. electric furnaces. C. T. Nesbitt. 

Chom. World, 1914, 8, 131—132. 

With electric iwwer costing O'Ofid. per kilowatt-hour 
(the prioe in Sheffield), the molting costs for the production 
of steel in crucible and electric furnaces are about the 
«ame — £2 lOs. per ton. The electric furnace has the 
advantage as regards output, which more than balances 
the higher initial cost. It has also an immense advantage 
in that the commomsit scrap or })ig iron can be con- 
verted into steel equal to the best crucible-made product, 
and of any desired carbon content, with certainty and 
without trouble. The labour costs of the two processes 
are about the same. — T. St. 

Iron, steel and nickel ; Relation between the variations of 
magnetism and electrical resistance of at high tem- 

peratures. K. Honda. Rev. M6t., 1914, 11, 483—488. 
Dktermi NATIONS woro made with pure nickel (up to 
800" C.), pure iron (u(» to 900"— 1000" C.) and steels 
containing rospetivoly 0 0-64 and 1-30% (up to 900° C.) 
In each of the temperature-resistance curves a break 
occurred at the tom|)erature corrosfKmding to the dis- j 
apiioarance of ferromagnetism. The variations of resist- | 
anoe bf‘tween 100° and 200° V. corresiionding to magnetic 
alteration in steels were very slight. The results confirm 
the view that the magnetic transformation is not an 
allotropic change but only a progressive alteration, with 
temperature, of the [iropcrty of one jihase. (See also this 
J., 1914, 81.)— W. E. F. P. 

Titanium-iron alloys. J. Lamort. Ferrum, 1914, H, 
225— 2:i4. 

Alloys with Ti up to 24 %. wore examined by the method 
<of thermal analysis and microscopically. Three con- 
stituents wore observed, viz., a solid solution of titanium in 
iron, an eutectic (Ti 13-2 %, m, pt. 1298° C.), present 
in alloys with Ti 6*3— 19-9 %, and crystals, probably 
of FejTi (Ti 22-31 %). The temperature of the 
magnetic transformation point was lowered in direct 
proportion to the titanium content, being 690° C. for 
Ti 21 %. In BrinoU tests with a load of 600 kilos., 
(the hardness rose from 96 for pure iron to 484 with Ti 
21-5% ; with a load of 1000 kilos, alloys with Ti over 
15% fractured Commercial samples of ferro- titanium 
free from carbon contained practically no titanium 
nitride. The titanium content varied considerably 
in different parts of large pieces. In ferro-titanium 
containing carbon the titanium was mesent in some 
•cases wholly as metal and in others wnoUv as nitii^, 
nnd this is .probably the cause of the oontradiotory reports 
as to the effect of titanium on the properties of iron 
and Bte^. The addition of the same brand of feno* 
titanium mi|^t hi two eases yield differeiit lesults accord* 


mg to the conditions of temjperature, etc., as affeotind 
the possible formation of nitride. In making the analyses 
the samples were treated with hydroohlorio acid in a 
current of carbon dioxide, when the nitride remained 
undissolved. The dissolved titanium was titrated with a 
standard solution of ferric chloride with ammonium 
thiocyanate as indicator. The residue was ignited to 
oxide, and silica removed by means of hydrofluoric acid, ' 

— T.St 

Iron ; Effect of addition agents in tite electro-deposition of 

. 0. P. Watts and N. H. Li. Met. and Ohem. 

Eng,, 1914, 12, 343. 

The use of a pure chloride electrolyte is not practicable, but 
j the admixture of some ferrous chloride with a sulphate 
solution improves the smoothness of the deposit ; but more 
I satisfactory deposits are obtained by tne addition of 
ammonium oxalate or formin (hexamethylenetetramine), 

-B. N. 

Platinum {and iridium). A. Hanig. Oesterr. Zoits. Berg- 
u. Hiittenw., 1914, 62, 203—204. 

The estimated total production of platinum metal from 
the Urals is given as : 1907, 310,000 ; 1908, 260,000 ; 
1909, 264,000 ; 1910, 276,000, and 1911, 300,000 ox. troy. 
The world’s annual production of iridium probably doro 
not exceed 6000 oz., most of which is used in the 
form of platinum alloys; those with loss than 10% 
Ir are ductile and malleable ; with 10 — 20 %, hard 
and difficult to work. In 1911 it was valued at 
£12 138. per oz. Reference is made to the possibility 
of considerable quantities of platinum being produced, 
in the near future, at a mine in Wonden, Westphalia. 

. -W. R. S. 

Mercury recovery plant at FrecniUo. C. Robinson. Eng, 
and Min. J., 1914, 97, 963—964. 

Old “ Patro ” tailings (containing mercury) are treated by 
hyposulphite leaching for the recovery of silver in one 
department of the plant of the Frosnillo Co., Zacatecas, 
Mexico. The silver sulphide precipitated from the solution 
contains 200 — 300 grnis. of mercury per ton, and the 
metal is recovered in a roasting furnace, which has a ^s- 
tilling hearth comi) 08 ed of fireclay tiles resting on a con- 
crete foundation, from which it is separated by an iron 
p'ate, to stop leakage. The vapours pass from the furnace 
through a flue to four lines of condensing tubes, con- 
structiHl of vitrified tiles cooled by water sprays. The 
open ends of the condensing tubes are sealed by water 
in a tank with inclined bottom and well for collection 
at the lower end. — 0. R. 

Lead [tn ores] ; Volumetric method for the detmninatim of 

. A. Alder and M. F. Coolbaugh. J. Ind. Eng* 

Chem., 1914, 6, 398—400. 

From 0'6 to 1 ^rm. of ore is treated with nitric iMid and 
if necessary, with a small quantity of hydroohlorio acid, 
and evaporated with a few o.c. of concentrated sulphuric 
acid. The residue is treated with 100 o.c. of water, 
bo.led vigorously, 10—15 c.c. of alcohol added, and the 
lead sulpnatc filtered off, washed with a mixture of 1 % 
sulphuric acid and ]0 % alcohol and then with 
alcohol, and dissolved in 10—15 o.c. of a hot 10% 
solution of sodium hydroxide, the filter being washm 
sucooBsively with hot water, hot water acidulated 
with nitric acid, and water containing a little so^um 
hydroxide. The solution is treated with a few drops 
of phenolphthalein and a slight excess of potassium iedato, 
heated, and a slight excess (16—29 drops) of nitrio add 
of sp. gr. 1-2 added. The whole is hMted to boiling, 
coolra slightly, trrated with 15 — ^20 o.o. of alcohol, cook d, 
filtered, and the filter washed with dilate alcohol (1:3) 
until the wash water gives no test for iodate when treated 
with hydroohlorio im, ammonium thiocyanate, and 
chloroform. The filter and precipitate are tramderred 
to a flask, treated with 40—60 c.o. of dilute hydroohlorio 
acid (1 : 2*6) and 3—5 o.o. of chloroform, and titrated 
with ammoaittm thiocyanate solnMon (2*5 grins, per litre 
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a jtil <i^e cll4o^olon^ k .QoknixfKi y^l«t. Witjb otm ni9b in 
CAi. of hydroobloric ftcid of Bp. ff. M b]»| 0 uJ «1 
be ^dod before the end poiot is re»obed. Tke e^^iom 
giye* itxe: 

8Pb<103)a+4Nai(TO+l«Ha= 
^ICa^8Pbaa+4NHp+4HiS04+4HCN+21Ij0 ; 
OTa+NH*CNS4-4HaO= 
6H-NH4Cl+HaS04+5HCl4-HCN.— A. S. 

Ziw iv, Us tons ; Rapid ddermituUwn of . Dureci 

s^plmtion (f Frarys rneifi^ to the analysis -c/ «r««. | 
8 . Zublena. Annali (ihim, Appl., I9ii, i, 302 — 313. j 


Cyanide in skc rofiaiing sdwUoM ; Determinalion of 
free— . G. £. ¥. itundoU. Itot. And Cbem. Eag.^ 
1014, 12^ 340. 

A MBABUEED quantity of the cyanide solution, preferabljr 
containing from 0’2 to 0*6 grm. of cyanide, is dilated tcv 
100 C.C., treated with 1 c.c. m ammoma solution, and 1 c.c.. 
of a solution of 8*9 grms. of dimethylglyoxime in 1 litre 
of 95 % alcohol, and titrated with a etandardi«ed 
nickel ammonium sulphate solution (containing 15*3> 
grins., with 5 cui. of coneentcated sulphuric acid, diluted 
to 1 lit c) until a penuanent red precapitate is formed. 
In the reaction one mof. of the nicKol sul|diate combines- 
with 4 mol« of potassium cyanide. — B. N, 


F» 0 ¥ 2 5 grins, of the ore are evaporated with 30 o.c. , , • „ p; , i • / / j • , 

of aoneonjtrated sulphuric acid ai^ a small quantity of Sodium and mtassium salts ; Ekdrolmis of fused nuturc& 

hydroduoric acid, then diluted with water, the insoluble Z. Elektro- 

aulpbstes Altered o0, apd the solution diluted until it choin., 1914, 20, 271—1.75. 

contains 25 — 30% 114804 , and treated with hydrogen The ni. i)t. of sodium hydroxide can be reduced by 
sulphide at 70*^0. The whole is made up to 200 c.c., addition of potassium hydroxide to 107° (58-4%, 

filtered through a dry filter, and 1.50 e.e. of the filtrate KOH). The addition of sodium carbonate to this mi xtum 
boiled to oxj^Ril hydrogen sulphide, nearly nentraJiaed raises the m. pt. 8 'odium carbonate idded to sodium 
with sodium carbonate, heated to boiling and added, in hydroxide lowers the rn. pt. to a minimum at 280® C.. 
smallnortions, with vigorous agitation, t(» a boiling solution | (17% Najf ’Oa), and a mixture of potassium and 
of sodiuin hydroxide (7— grms. fier 01 grm. Zn). The j Hodium carbonates (48-5% KjCOa, m. pt. 690® C.> 
whole is boiled for 5 mins., rajadly cwiled, diluted to 1 will lower it to 265® C^, when the melt will contain. 
fiOO c.c., and filtered through an aluTKluni filter. In 100 c.c. i 79-3% NaOH. The electrolysis of mixtures of the fused 
of the filtrate the sine is determined eleefrolytioally by salf^ yields alloys of potassium and sodium. With a con- 
Frarjr’s method (this .T., 1907, 875, 1257). — A. S. stant, current density the percentage of potassium in the 

alloy mcreasi's w tb that in the melt, and from A- 
mixture of NaOH 60 aiwl KOH 40 the alley 

Copper (tres ; Notes on the leaching of oxidiaed by contains the metals in the same ratio as the molt. Wi tia 

modlfUd Ilorr chmifiers at the JiuU^-Duluth weVi-e 0. H. 1 an increasing current dijiiisity the pc)tasBium content ol 
Heneig. Inst. Min. and Met., May 21, 1914. [Advance 1 alloy increast« sloaly loth from hydroxide and ear.- 
P*^f l bonate melts. — W. H, B 


The old method consisted in crushing to about I in.* 
mesh and leaching in vats with 10“o sulphuric acid 
for 48 hours ; the extraction varied Is'f.weon 50 ami 70 
per cent. The introduction of Dorr classifiers, in which 
wood was substituted for metal in all parts in contact with 
the acid, resulted in an extraction of 85 % after 
ope hour's leaching. Six classifiers, 8 ft. wide, are used in 
series } the first four, 30 ft. long, for acid t roatment, the 
liost two, 15 ft. long, for washing with water. The ore is 
crushed to lO-mesh size, mixed with acid, and fed on to 
tfio first machine ; the slime overflows at the lower end 
and is treated Hei)arateJ>’, while the ctiarser pulp drops 
into the second eiassifier which receives fresh acid. The 
overflow from the second, third and fourth machine is 
oloctrolysod ; tfiat from the last classifier but one is fed 
on to the first, while the wash from the last is treated with 
scrap iron. — W. R. S. 

Copper tnattes ; Treatment of in the hafdc converter ai 

the twfjks of Karabach (rra/, Nishtim district) K. D. 
Kolssninow. Rev. M^t., 1914, 11, 510—543. 

Mattbs containing Cu 7 — 49, Fe 26—60, 8 23—25%, 
“ blown ” in two stages. The wliite matte, produced in 
the first stage, generally approximates to Cu^S in erimpo- 
sStion. The coarse oop)>or from the second stage contains 
(Jtt 99 — 99%, together wjth about 97% of the ^Id and 
40% of the silver present in the white matte, slag 
(containing Cu 1 — 2%) varies in composition from 
3F^,SiO| to 2 Fe(),Si 04 according to the composition 
of the m^te bath and the temfierature. The complete 
d|i4a relating to the treatment of about 100 kilos, of matte 
containing Cg 88'6% are given and discussed in detail. 

-W. E. F. P. 


Brass ; Kkctrdyiie dtpositisn of . C. W. Bennett 

gx g A. W. Davison. Met. and Chem. Eng., 1914, |2, 

Bftafis cannot be deposited on n rplating cathode, egoopt 
frpm ^anjdp solution* find Wwn PPt satisfactorily. The 

rnflo 0 ^tm in Bplutiom spitablo for Mio detrition of a 
vi^ not only variations of fro* nyanide, bpt 
a(i9 »t9 of rptation of the catlindc; beyond a 

oertalp aino aloon is dn{iosiud.-«BJK. 


MeUih ; JrUertmjl strains in cvld-wrouejht . and seme 

troubles caused thereby, JO, Heyn. Just, ol Metals,. 
May, 1914. (Advance proof.] 

Sei>f-strainie(} is produced where lortions of a solid aie 
give 1 a tendency to assume different lengths, and when 
by cxihesive forces they are hindered fiom following this 
tendency, and are fori *41 to adapt themselves to a commom 
length bv elastic deformation. In a cold-drawn rod, the 
core teniis to be strotcht'd more than the outer layers, and 
hence is under compression whilst the outer layers are in- 
U*rision. Cold-rolling apd eold-liHinmering produces ten- 
i Sion in the core and compression in the outer layeis. By 
removing oiu^ pirtion, the other is allowed to assume its- 
true length, and by measuring tiie change in hngth, a 
measure of the foru or stra’n i« obtained. By removing, 
suceiwiive thin layers the distribution of the longitudinal 
strains across a Ls-r may U> studied. 8 imilarly by re- 
moving the core and measuring the change in diameter 
a meiieure of the transverse strains is obtained. Such, 
measurements made on portions of the same material after 
annealing at different temperatures have ah wn that 
internal strains are partially removed at temperatures mucli. 
below that at which the effects of cold wi rk are completely 
removed. Several sp<*cial cases are discussed, and it la 
shown that fracture and cracking of engineering materials 
are often the result primarily "of considerable intemai 
strain, the forces determining the fracture being relatively 
> small. Liability to cracking, espc'oially in alloys of coppw 
and zinc, n ay often be re%’ealed b/ nipping the piece iifc 
mercury or in solutions of mercury salts. It is noraiblo' 
to remove internal strains by alternat<e eold-drawing and 
cold-rolling. Results of tensile te.«it 8 are largely dependent, 
u^n the amount o4 internal stresses, and upon the dis- 
tribution of the latter over the sectional area pf the bar 
tested. The tensile strength may even appear to be- 
lowered instead of raii^ by cold work, owine to the effect 
indicated by the tensile test being completely xpAskod by 
the effect of internal strain. — ^T. 8 t. ' 

Jiistais; Stdidification, eeUnlar Jietworks and groHA af 
orains m- — . P. Eobln. Rev. Met., 1914, IK 
489--5I2. 

By slow poolipi, sanies of alnminiciin, load and tin w«n» 
obtained in which, without any dendritic formation, tbm 
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boundftriee of the grwns coincided exAotly with the fieuret 
(network of lines) produced by oontreotion. It is sug- 
gesfced thftt the metu solidifieii in the emorphoue condition 
and beoomefl divided (as inrUoated by the lines of con- 
traction) into separate portions, each of which subeeqiiently 
^ystaUis^ in one piece having a uniform orientation, 
rne ^llulu network of metals is apparently not con- 
noted with local variations in density, but is /avoured by 
the presence of impurities. The structure is formed 
abruptly in pure metals without apparent crystallites, 
? n ^*'®*^**^* with a slight tinkling sound on cooling ; it 
follows the contraction figures of amorphous materials, and 
IB regarded as the result of concentration at the moment of 
Boiidiheation, due to cryst-allitio solidification or com- 
pr^ion : it is not product in bismuth (which oxpamls on 
soJidifiwtion). The growth of the grains on annealing is 
efTMted by the junction of crystals having the same 
onontation, or, more frequently, by diffusion across the 
joints the grains which develop being those having the 
greater internal tension and not necessarily the larger 
ones.— W. E. F. P. j » 


j violet, and solution (3) red. In vessels of glass whioli 
j yielded traces of alkali to the water, blue or bluish vio le t 
1 solutions were always obtained.— A. ti. 

( olU)uUil solutions of base metals ; PreyatuAion of 
— - bu dmntsgration, 1). Zavrioff. Z. r>hv8ik. Ohem.^ 
11114, 67, 507-510. ^ ^ ^ 

■ Colloidal aqueous solutions of aluminium, iron, mag- 
' nesium, copper, Jt«d, nickel, and mercury were propaiwd 
, by electrical disintegration of the metals by oscillatory 
I (liHoharges produced by means of an induction coil or aii> 
I influence machine. — A. S. 

' forking coke-ovens in conjunction wUIi blasi-furnocii^ 
j Freyn. See 11a. 

I (■ohrimdrk deimnination of cobalt, nickel, iron, and 
I CA/fy/tir. HUttner. S^ee XXIIl. 

! Patknts. 


Cadmium, copper and zinc. Physico-chemical studies on 
— — /. B. Cohen and W. D. Helderman. Z. 
pbysik. Chom., 1014, 87, 409—430. 

Mkasubkmenth of density aft<^r varying thermal treat 
ment, and dilatometric measurements showed that 
cadmium, C(»pper, and sine, like tin and bismuth exist in a 
nietastable form at ordinary temperature. The transition 
temperature is about 00 ’ (.\ for cadmium and 70" C. for 
copper, Imt the value for zinc has not yet been deter- 
mined. The transitions take place very slowly both 
above and below these temperatures so that all forms 
of the pure metals hitherto obtained are mixtures of at 
least two constituents, and their physical and mechanical 
constants refer to iitidefin(Kl systems. In the case of 
copper and ('admiuni the transition temperature varies 
a few degrees with ‘the previous history and thermal 
treatment of the metal, suggesting the possible oxisteneci 
of three modifications.— W. hi. P. 


Metals and alloys ; A method of obtaining a measure of th 
colour of ~^. F, (\ Thompson and E. Sinkinson 
Chom. World, 1914, 8, 132-. >135. 


Details are given of a meth(Ki of jihotographing metal 
surfaces under constant conditions of exposure and 
and developnuint. Tin? density of the resulting negatives 
18 measured in a banger-Shepherxl donsornokT, and the 
ratio of the density of the negative given by silver to that 
of the negative given by another metal is taken to express 
the degree of colour of that metal. Pure silver, and 
silver containing (^u 7-5 % were found to be indis- 
tinguishable, as were also pure copper, and copjier with 
Sn 8*3 %. A German silver comi)OBed of (Ju 67, Ni 7, 
Zn 36 %, gave a slightly higher colour figure than one 
composed of Vu 55, Ni 15, Zn 30%.— T. St. 


Colloidal gold solutions ; Chemical and physico-chemical 
wservations ni the prejuiration of — W. Halle and 
E. Pribram. Ber., 1914, 47, 1398—1401. 

Attempts to prepare colloidal gold solutions containing 
pwtioles of uniform sise by Donau’s method (Monats. 
them., 1913, 84, 336) of bringing a hydrogen flame in 
contact with the surface of a duute aqueous gold solution 
gave irregular results. It was observed that the gold 
solution (or pure water) after contact with the hydrogen 
name contained small quantities of nitrous acid, and experi- 
ments in which the gold salt was reduced by nitrous acid 
directly gave satisfactory results, colloidal gold solutions 
oontaiolng particles of uniform sixo and of different 
colours being easily obtained. For example 0*1 grm. 

sodium nitrite was dissolved in 286-6 o.c. of water, 
the oaloulated quantity of N/10 sulphuric acid (14-6 o.c.) 
ws* ame^ and portions of 5 o.o. of this solution were 
tTMted with : (1) 146 c.c. of water and 8 drops of gold 
cUoride nhition (1 ; 100), (2) 196 o.c. of water and 4 
m gold ohloride solution, and (3) 246 o.o. of water and 6 
of sold ohkMridA solution. After a short time 
•piiition ()) was of a unifonn blue colour, solution (2) 


; Sled; Manufaciure of . G. Boyle, Doncaster. 

Kng. Pats. 1.300, .Ian. 16; 11,778, May 20; 12,961,. 

I Juno 4 ; 14,431, June 21 ; and 16,821, Jiily 22, 1913. 

A BATH of molten steel of considerably greater depth than 
width, is 8iihj<‘ck»d to the action of an electric current,, 
which i.s caus(‘d to pass througii the depth of the charge^ 
so as to enable slag, gases, etc., to rise to the surfaw; 
the {ui rifled rnetui is aiBcharged from the bottom of the 
receptacle.— W. E. F. P. 

Iron and steA ; Process fur the manufacture of a metal com- 

btnimj the properties of . Syndicat do Proo^d^s- 

Metallurgiques. Fr. Pat. 464,717, Jan. 20, 1913. 

I liKPiNBD iron or stool is treated with alkali* and ammonium - 
: salts (free from 8, P, As, ek.) to nuKlify the working 
! (iualities of the metal. For example, steel (I ton) is ren- 
dered extra hard by treatment with a mixture of potassium 
bichromate (3(K) grms.), sodium bichromate (500), sodium 
chloride and bicarbonate ((inch 250), sodium borate and 
alurninaki, |K)tassium nitrate and ammonium chloride 
(each 100 grins.). The hardness is diminished by using 
smaller proportions of bichromakss, borate and aluminate, 
and a soft metal is obtained by omitting these consti- 
tuents from the mixture, — W. li). F. P. 

Mamjanesf-sted ingots; Process of treating . C. 

I Osborne, Chicago, 111. U.S. Pat. 1,094,090, Aprd 21, 

! 1914. ‘ 

I 

j The ingots are strimKud, quenched from a tomptiraturo of 
not less than 750" (I, and then re-heated to about 1176" a 

-W. E. F. P. 

[ Ferro-mnad ium.] Metallurgical jtrocess. W. F. Bleeokor, 
Pittsburgh, Pa. U.S. Pat. 1,094,114, April 21, 1914. 
The high-carbon a’loy, obtained Iw heating a mixture of 
lerric and vana<iium oxides with fluxes and excess of re- 
ducing agent, is re heated with a similar mixture containing 
no rtMlucing agent to produce ferro-vanadiura of low carbon 
content.— W. E. F. P. 

Iron or its alloys; Vementalicm of . M. Caplain and 

L. Krieger. Fr. Pat. 466,716, Feb. 12, 1913, 

The metal is embedded in carbon and heated in a current 
or atmosphere of nitrogen. — W. E. F. P. 

Copper or other meUtls ; Process for refining . W, S, 

Rockoy and H. Eldridge, New York. Eng. Pat. 7409,. 
March 28, 1913. 

Copper is molted in an oil-flred furnace in a reducing atmo- 
sphere, and runs from the hearth into a ladle by way of a 
conduit which serves as a flue for the products of com- 
bustion. The roof of the conduit is shaped to deflMt the- 
issuing gases into the ladle, above which ore a hood and 
vertical pipe for oanying away the gases. The metal is 
thus lubjeoted to a refinmg dwxidkn^Dg atmosphere 
it is poured into the moiilds.->T. Sr. 


m 
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Cop^ alhyg : Proem of producing . H. Bryda, 

Blackstone, Mass. U.8. Pat. 1,096,078, April 28, 1914. 

Tin (U parts), quicklime (IJ), tartar (1), magnesU (1) 
and sal ammoniac are added in succession to molten copper 
P^rts), the mixture being stirred after each addition 
and allowed to stand for 30— -46 mins, before pouring. 

— W. E. F. P. 

Orta; Apparatus for concentrating . S. Michaelis, 

Aranyida, Hungary. Eng. Pat. 10,972, May 9, 1913. 

In the concentration of ores by flotation (with oil and 
acidulated water), incompletely isolated ore jiarticlos arc 
separated from the residue obtained by removal of the first 
concentrate, by means of a rotary disc, of inverted, conical 
shape, provided, near the centre, with openings for the 
oscai»e of gan^ue and, below the rim, with an annular 
channel in which the {lartly isolated, oily ore particles — 
suspended in acidulated water and moved over the rim by 
centrifugal action — are collected. A small cone having an 
annular channel around the rim is disf>osed beneath the 
disc for the purpose of collecting the escaping gan^ue. 


Ores ’ Process for recovering metalliferous constituents 
T. Terry, jun., San Francisco, Cal. U.S. 
Pat. 1.094,760, April 28, 1914. 


Non-sulphidk ore pulp is treated with gaseous hydrogen 
sulphide, then subject^ to reduced pressure, and finally 
conoentrat(d by flotation. Before treatment with 
hydrogen sulphide the ore may be mixed with a soluble 
metallic salt to produce “ nuclei for the formation of 
sulphide granules and coagulations.” — W. E, F. P. 


Concentration of oxide or carbonate ores by the flotation 
E. Langguth. Oor. Pat. 272,919, May 9. 

The ore is treated with a solution of salts of aniline or its 
homologues, with or without addition of oil, and then 
concentrated by flotation in the usual manner. — A. 8. 


Lead or other metals or alloys; Apitaratus for Ote manu~ 
facture of tubes, cable casings and other products of in- 

definite length from molten . H. I^bauge, Paris. 

Eng. Pat. 6230 of 1914, date of appl., March 6, 191 . 
The molten metal is forced continuously through a die 
(see Fig.) comprising three main concentric parts, 6, c, d, 
h and a being adjustably screwed into c for the purpose of 
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regulating the thickness of the tube wall. The metal 
paim through the pressure pipe, a, into the chamber, e, 
which is maintained at a constant temperature by a bath 
of the metal contained in the bell,/, the latter being filled 
by tilting the apparatus. To prevent leakage through the 


Screw joint between 6 and c, the central part of e is pro- 
vided with a tubular portion of thin metal which slides 
on the inner part of the die and acts like the cup leather of 
a hydraulic press. From the chamber, e, the metal passes 
to the outlet nozzle around which a series of annular cooling 
chambers, i, are disposed for the purpose of regulating the 
position (».e., distance from the orifice) at wUoh solicufica- 
tion of the metal is effected. — W. E. F. P. 

Wire, plates and the like having a coaling of gold ; Melhod 

for the manufacture of . E. Max, London, and 

F. Kammeror, Pforzheim, Germany. Eng. Pat. 27 222. 
Nov. 26, 1913. ^ » 

The wire is coated electrolytically with gold and then 
passed between pressure rollers at a temperature lower 
than the softening point of the core to weld the deposit 
to the latter.— W. E. F. P. 

[Oold and silver.] Metals ; Process of extraction of pre- 
cious from their carrier. E. E. Howson, Salt Lake 

City, Utah. U.S. Pat. 1,093,700, Aprd 21, 1914. 

The ore pulp is made to form a relatively thin layer and the 
solution is removed from below during the formation of 
this layer. A solvent is theh added, the mass agitated 
with a current of warm air, the solvent removed from 
below, ^ a wash solution added, the mass again agitated 
with air and the solution removed as before. — W. E. F. P. 

Air for blast furnaces; Method of drying . M. W. 

Johnson, jun., Birmingham, Ala. U.S. Pat. 1,093.859. 
April 21, 1914. 

The air is refrigerated at furnace pressure, the condensed 
moisture removed, and the dried air warmed by inter- 
change of heat with the moist compressed air. — W. E. F. P. 

Titanium carbide ; Method of producing a compound con- 
taining . A. J. Rossi and W. F. Meredith, Niagara 
Falls, N.Y., Assignors to The Titanium AUoy Manuf. 
Co., New York. U.S. Pat. 1,094,022, April 21, 1914. 

A BATH of molten metal, e.g., iron, mixed with titanium 
oxide and carbon, is heated sufficiently to produce more 
titanium carbide than metallic titanium, and is then 
rapidly cooled to promote retention of the carbide par- 
ticles. — F. SoDN. 


Metals: Process for ejxtraciing frrnn ores. H. S. 

MacKay, Assignor to MacKay Process Co., Norwich, 
Conn. U.S. Pat. 1,094,371, April 21, 1914. 

A SOLVENT for ores is fonned from the elements of the ore, 
by roasting (with or without addition of sulphur), leaching 
and electrolysing, the composition of the solvent and of 
the electrolyte being controlled by the character of the 
roast.— W. E. F. P. 


MeUillizing-furnace. E. P. Mathewson and F. Laist, 

Anaconda, Mont. U.S. Pat. 1,094,802, April 28, 1914. 
The fiimace consists of six siinerposed, communicating 
hearths— the uppr onw for oxidation and the lower ones 
for reduction. The third hearth from the bottom is fired 
directly, the two below being muffle hearths heated ex- 
ternally by combustion chambers and supplied internally 
with solid reducing material. The waste gases from the 
combustion chambers are diverted to the directly-fired 
hearth, and the roasted ore is mixed with the reducing 
material in the muffle hearths. — W. E. F. P. 

Furnace ; MelaJlurgioal . U. Wedge, Ardmore, Pa. 

U.S. Pats. 1,094,953 and 1,094,964, April 28, 1914. 

(1). In a furnace of the superposed-chamber type, tjwo 
“ manifolds ’’—one for supplying, and the otnw for 
receiving, air->«re disposed within the central shaft and 
are oonneoted with the interiors of the ohambws by pipes 
and the hollow rabble arms. (2). The floor of each ohambOT 
is divided, by a low, okonlar paiiitioii, into two oonoentrio 
zones along which diffmit materiab may be separately 
propelled by the action of one set of rabble anna. Means 
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are provided for charging and discharging the concentric 
portions independently .~<W. £. F. P. 

Blast-fumau. J. M. Jantet. Fr. Pat. 466,241, Deo. 16, 
1913. 

A PORTION of the gases leaving the bUst-furnaoe is 
aspii'ated through valve-controlled pipes and re-delivered 
to the furnace at the level of the tuyire8.--T. St. 

Furnace : Ekdric [for the production of ferro-alloys], 

Soo. EIfiotro-M(Jtallurgiquo do Saint-B^on. Fr. Pat. 
466,116, Feb. 20, 1913. 

The material is contained in a crucible communicating 
below, by means of a channel, with a second crucible 
thus preventing entrance of slag into the latter, which has 
a pouring orifice at a level normally above that of the 
molten metal. Two electrodes, for the arrival and return 
of the current, are disposed above the first crucible and 
are movable vertically by a screw, so that when forced 
into the material some is discharged from the curing 
orifice. These electrodes may bo used only for leading 
in the current, which is then taken away by other electrodes 
around or above the second crucible. By employing 
electrodes of sjreit cross-section, the furnace may be 
useJ as a resistance instead of an arc furnace. — B. N. 

Furnace ; [MdaUurgical] Electric arc . I. Renner- 

felt. Fr. Pat. 466,291, Nov. 17, 1913. Under Int. 
Conv., .Dec. 5, 1912, and July 18, 1913. 

The external iron envelope of the fusion chamber is 
divided into several equal sections, and each section 
carries a similar group of electrodes arranged in a plane 

K ndicular to the longitudinal axis of the furnace. 

group consists of two horizontal electrodes and a 
vertical one jilaced in the middle, or two horizontal elec- 
trodes, each turning on an axis so as to be displaceable 
in a vertical plane, may operate with one or more contacts 
in the base of the furnace. In another form, two vertical 
electrodes and two horizontal ones, operating from 
opposite sides of the furnace, are arranged in the same 
vertical plane. The furnace is turned about a horizontal 
axis, at one end, transverse to the longitudinal axis, 
whilst the other end may bo raised or lowered ; or the 
turning axis may bo in the middle of the furnace or parallel 
to the length of the furnace. Openings are provided in 
one of the extreme walls above the normal level of the slau, 
so that on tilting the furnace the slag is rapidly pourea, 
and openings closed by refractory material are arranged 
below for casting the charge. The vortical electrodes are 
connected to the common point of a diphase current, and 
the horizontal electrodes to the extremities of the phases. 

— B. N. 

Ores; Treatment of sulphide, oxide, carbonate, and other 

. N. H. M. Dekker. First Addition, dated Feb. 6, 

1913, to Fr. Pat. 445,768, July 4, 1912. 

Certain oxide ores are best mixed with charcoal, sulphur, 
etc., before being treated with the polysulphate as described 
in the chief patent (see Eng. Pat. 18,488 of 1911 ; this J., 
1912, 930). Sulphurous acid is thus formed which acts 
in the nascent state on the ores with formation of sul- 
phates.— T. St. ^ 

[Aluminium.] Metals; Solder for . G. Koenig. Fr. 

Pat. 464,716, Jan. 20, 1913. 

An alloy of Sn 60, Al 30 and Sb 10 parts ^ 

Aluminium or its aUoya; Preparing the surfices of-^-— 
^ receiving a metaUic deposit, L’ Aluminium Frau^ais. 
Fr. Pat. 464,720, Jan. 20, 1913. 

To prepare aluminium articles for electro-plating an 
adhe^nt metalUo coating, free from occluded hydrogen, 
is produced upon them oy immersing them in an acid 
(hydrochloric) or alkaline bath contmmng tin or other 
suitable metal in solution, rinsing, immersing in a saturated 
solution of ammoniom alum or other mominium salt, 


and then for a few seconds in a solution of sulphuric 
or /and nitric acid.— W. E. F. P. 

Nickd or lAher metals ; Deposition of on aluminium^ 

or other metals, glass or parkin. L'Aluminium 
Franoaise. Fr. Pat. 464,721, Jan. 20, 1913. 

The article to be coated is immersed in a solution of a salt 
of the metal to be deposited, to which have been added 
ammonium or other alkali or metallic phosphites or 
hypophosphites, the solution being heated to increase 
the speed of deposition. — B. N. 

Silvering aluminium, irott and steel ekctrolytkaUy, VDiUtoui 
a preliminary coppering. P. F. L. B^venot. Fr. Pat. 
466,193, Feb. 24, 1913. 

The metal is first coated elootrolytioally with a thin 
firmly-adhorent layer of an alloy of nickel and silver 
by employing an electrolyte containing nickel, silver 
and iKitassium cyanides. A thicker deposit of silver may 
then be obtained from an ordinary plating bath. — B. N. 

Zinc. ; Manufacture of pure zinc oxide or metallic . 

H. W. do Stuckle. Fr. Pat. 466,816, Deo. 6, 1913. 
Under Int. Conv., Doc. 7, 1912. 

Precipitation (from solution of the sulphate, chloride, 
etc.), is effected by ammonium sulphite in the presence of 
ammonia or ammonium carbonate. The zinc sulphitS is 
calcined to oxide and the sulphur diox’de evolved absorbed 
in a neutral, aoid, or feebly alkaline solution of ammonium 
sulphite, the resulting ammonium bisulphite being re- 
convert^ into normal sulphite (for further use) by the 
addition of ammonia recovered from the filtrate from the 
original precipitation.— W. E. F. P. 

Blende, and ores and metallurgical products containing 

blende ; Method of dead-roasting . W. Buddeus. 

Fr. Pat. 466.397, Doc. 19, 1913. Under Int. Conv., 
Feb. 26, 1913. 

Powdered blende is made into briquettes with an agglo- 
merant such as calcium silicate, with the addition, if 
desired, of combustible substance. The porous nature of 
the briquettes {xirmits of the sulphur content being re- 
duced by roasting to below 1 to 2%. — T. St. 

Zinc jrom residues, slags, and low-grade ores ; Process and 

furnace for obtaining . 0. UehlendaU. Gor, Pat. 

271,826, Feb. 15, 1913. 

The charge is distributed on a number of movable hearths 
which pass successively through a tunnel furnace, a freshly- 
charged hearth lieing introduced at one end when a hearth 
containing a charge from which the zinc has been oom- 
pleitJy exiielled is removed at the other end. The heating 
gases pass through the furnace in the opposite direction to 
the charge. The freshly charged hearths are not intro- 
duced directly into the furnace but into an intermediate 
chamber communicating therewith and not traversed by 
the heating gases. The tunnel furnace may be divided 
into two communicating parts through which the heating 
asos are passed indopondontly, or it may be annular, the 
earths taking a circular course. Other modified forms 
are also described. — A. S. 

Zinc or other easily volatile metals ; Process for obtaining 

. R. von Zelewski. Ger. Pat. 272,537, Deo. 8, 

1912, 

Zinc is obtained from a oharge of the sulphide and calcium 
carbide by beating in large oriokwork muffles similar to 
coke ovens, which are heated in the usual manner or 
electrically, the wails serving os a heating resistance. 


Metalliferous materials ; Process and apparatus for treating 
matmals, especially , with a view to roastinji, reduc- 

tion, vdaiilisation of metals, concretion, etc, F. G. W 
Timm. Fr. Pat. ^,951, Oot. 30, 1913. Under Int. 
Conv., Nov. 2, 1912. 

The apparatus (see Fig.) oonaiatoof a horizontal or slightly 
indine^ oylindrioal, rotary fnmaoe, A, in the lining of 
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which arc disposed perforated sections, C«, which coni' 
miinioate, through longitudinal passages, F, in the furnace 
wall with pijies, E, through which air is passed from an 



annular duet, J>, supplied by a tuyere, 0. The cylinder 
is charged with the niate.rial through an opening (not 
shown) similar to the discharge opening, 1 (both being ■ 
normally elosed), and carbon or carbonaceous matter 
added, in small quantities at a tim(% through o|K>nings, N, , 
in a portion of the horizontal pifs*, L, through which the | 
carbon is convoyed from a hop|K‘.r, K, by moans of a worm j 
actuated by a pulley, M. The gases and volatile products .j 
fiass from the cylinder to the chamber, (), and are drawn ■ 
off — W. E. F. P. 

I 

Phoitphalf dlojg ; [Thomtis Method oj ronvfriing Ihc | 

whole of the photiphorris into fluid , mhible m eAtrates, j 

in the mnnnfacture of ntcel by treating pigAron and’ ore 
m the open-hearth furmiee. Deutsch-Luxcmburgisehc 
Bergworks- und ilutten-Akt.-lJes. Fr. ]*at, 46t»,010, 
Dee. 10, 1013. 

To prevent the ptissage of }»hosf»horuH back to the metal, i 
the slag is removed at/ two successive stages in the refining i 
of the steel. After about 1 \ hours, when decarburisation , 
first beconu'H intense, a larg(! ])roportion of the phosphorus I 
has been removed from the metal, and the slag is tapped i 
off. Fresh ore is then added. Ih'phosjthorisafion again j 
becomes rapid and dccarburisation shjw. After about an j 
hour the latter again becomes intense, and the slag is again j 
rtimoved. If much silicon be ^iresent, it is romovcxl in a [ 
preliminary acid slag, formed almost immi^iak'ly by the 
addition of sufficient ore just to oxidise it, and a minimum 
quantity of lime. In a ti'st the first/ dephosphori- 
sation slag contained Pjtlj of which 20-8% were 

soluble in citrates, and the soc(um 1 PjDj, of which 

18‘71% wore soluble. — T. !St. 

Alkali m etui it ; Manufacture of by ehetrolysis of 

melted mltn or mirturen of thene. II. J. McNitt. Fr., 
Pat. 466,205, Dec. 15, 1913. Under Int. Conv., Jan. 2, 
1913. 1 

The xonc of electrolysis, iw^ar the bottom of the bath, is ! 
placed under pressure by using a deep layer of the molten 
electrolyte ; or the cathode chamber may be subjected 
to the pressure of an inactive gas, and pressure maintained 
in the anode chamber by preventing the escape of the 
gaseous products.— B. N. 

Aluminium ; Alloy of . R, Suebier, Fr. Pat. 

466,293, Nov. 29, 1913. 

A STEONO and light alloy of aluminium with 0-5 to 10% 
Ni and Cr.-T. St. 

MeiaU or otiops, especially iron ; Process for protecting 
-——against oxidation. K. Kaiser, (ler. Pat. 272,451, 
Jan. 21, 1913. 

The metal is coated with a solution of a metallio salt, 1 
to which dextrin, gum, glue, shellac or the like may be i 
added, then dried and heated to redness. Salts, espooially | 
the nitrates, of thorium, aluminiam, mai^neamm, 

oomum, and chromium, are mentiemed. The metal 
heoonse coated with a firmly adherent layer of the <nddc 
ei the metail the aalt of which has been used.— A. B. 


Iron : Method of working pure . R. B. Carnahan, jnn,^ 

Middletown, Ohio, U.S.A. Eng. Pat. 28,571, Deo* 
11, 1913. Under Int. (‘onv., Jan. 16, 1913. 
i See U.S. Pat. 1,090,115 of 1914; this J., 1914,424.— T. F.B. 

: Furymee : Klectrir [for miking steel]. T, Levox,. 

I Belgium. U.S. Pat. 1,094,912, April 28, 1914. 

i See Fr. Pat. 417,507 of 1910 ; this J., 1911, 32.— T. F. B. 

I Iron ore ami other minerals ; Process for agglomerating 

I . 0. (Viisius. Fr. Pat. 466,452, Nov. 28, 1913* 

' . Under lii(. (’rmv., Nov. 30, 1912. 

! See Eng. Pat. 27,536 of 1913 ; this J., 1914, 488.— T.F.B. 

I Tungsten : Process for manufaeturing artichs or objects 

' of . O. Voigtland<‘r, Essen on Ruhr, Germany. 

Eng. Pat. 6911, March 20, 1913. Under Int. Conv.,, 

I March 23, 1912. 

I See Fr. Pat. 455,313 of 1913 ; this .1., 1913, 949.— T.F.B* 

Tungsten ; Manufactun o . C. Gladitz. Fr. Pat* 

46.5,61.3, Dcx*. 3, 1913. Under Int. Conv., Doc. 3, 1912, 
See Eng. Pat. 27,859 of 1912 ; this J., 1914, 204.— T.F.B* 

Magmtic s( jtaralors. K. Krupp Akt.-Ges. Grusonwerk, 
Magdeburg-Buclvau, (Germany. Eng. Pat. 24,355, Oct. 
27, 1913. Under Int. Conv., Nov. 27, 1912. 

See Kr. Pat. 454,156 of 1913 ; this .1., 1914, 425.— T. F. B. 

Aluminium and its alloys; Flux for and process for 

manufacturing the same. .1. C. Geliy, Paris, Eng. Pat. 
26,026, Nov. 13, 1913. Umler Int. Conv., Nov. 15, 1912* 
See Ft. Pat. 464,505 of 1013 ; this J., 1914, 489. -T. F. B. 

EUctro plating ap/niratus ; Potary . C. J. Charlton^ 

South Benfleel. Eng. Pat. 30,047, Dw. 30, 1912. 

See U.S. l*at. 1,093,384 of 1914; this J., 1914, 554. 

—T. F. B. 

Eleetrophting apjsmitus ; Potary . V. J. (.3iarlton. 

Fr. Pat. 464,421, Nov. 4, 1913. Under liit. Conv.^ 
IHw. 31, 1912. 

See U.S. Pat. 1,093,384 of 1914 ; (his J., 1014, 554.— T.F. B. 

Metals arul their alloys ; Prwess for the elecireMleposiiion 

f,j . J». Marino, Fr. Pat. 466,105, Dec. 12, 1913. 

Under Int. Conv., Dec. 16, 1912. 

See Eng. Pat. 28,953 of 1912 ; this J., 1914, 86.— T. F. B. 

Metals ; Process for the jirmlnrtion of varied colorations 

find black shades on . F. A. Roux, Assignor to Soc. 

rAluminiun) Francais, Paris. U.S. Pat. 1,096,357> 
May 5, 1914. 

See Fr. Pat. 464,722 of 1013 ; this J., 1914, 489.— T.F.B. 

(Galvanising or otherwise treating steel, iron, and other 
metals. H. H. Field, M. Howarth, and E. A. Atkins. 
Fr. Pat, 465,486, Nov. 29, 1913. Under Int. Conv., 
Nov. 30, 1012. 

See Eng, Pat 27,641 of 1912 ; thb J., 1914, 425.— T. F, B. 

Precious meials : Process and apparatus for extracting, 

semrating, and recovering from their ores. D. C. 

Rtnnohl. Fr. Pat. 466,072, Dimj. 11, 1912. 

See U.S. Pat. 1,081,316 of 1913; thJsJ., 1914, 88.--T.F.B. 


XI.-ELECTlKMHEMISniy. 

Alternaiing current; The influenu of superimposed 
on ekdrolysis by direct current. 0. Beitunger. Z. 
Elektrochem., 1914, 20^ 2fil— 2^. ehA Ihlk 

mi mi Aod 1914, 426.) 

The passage of an alternating cnirent in addition to ^ 
direct current during eloetrolysis roduoes the overvedts^. 
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«ad bv diminishing the electrode potential makes it possible : electrical energy. Each conductor has an extension pro- 
io isolate vanous intermediate products which would be i jeoting outwards beyond the dielectrics, with oonnectow 

pivoted to the extensions and loosely engaging with 
terminal conductors, whereby any of the cells can be dis- 


destroyed at a higher potential. In the electrolysis of 
sulphuric acid the yield of peisulphuric acid is diminished 
and that of ozone is increased. Solutions of alcohols in 
dilute sulphuric acid yield mainly aldehydes instead of 
acids, which is in accordance with previous observations 
that with a low anode potential alcohols are oxidised to 
Jildehydes, whereas at higher potential acids arc formed. 
By combining the effect of alternating and direct current 
in ammonia electrolysis 36 to 40% current yields of 
nitrous acid can be obtained, although with direct current 
only it cannot bo detected. In the electrolytic production 
of ozone exixiri merits were also made with pulsating 
direct current instead of alternating eurrent. When the 
pulsating-ourront was in the same direction as the con- 
tinuoiis iMirront it had little effect, but when it was m tin* 
opposite direction and of such a magnitude as to temporarily 
reverse the oloctrodo.s, the potential fell and the yield 
of ozone rose rapidly. This suggests that it is the negative 
portion of the alternating current which is responsible 
ior its effefit on tdectrolysis. When the freipieuev of the 
•alternating or pulsating current was very high its action 
wag much leas pronounced, probably on account of the 
displacement of phasci caused by the capacity of thv 
■electrodes. — W. II. P. 


Electroh/tic valve action of ahminiinn ; Jvfinence of int- 

purities of the elt’cirolijtc upon the (J. Schulze. 

Z. Elcktrocheni,, 1914, 20, 307 — 310. 

Tue influence of small quantities of certain impurities in 
saturated solution of borax upon the formation curve of 
«.n aluminium valve-oleotrodo was very marked. Sodium 
halides, particularly sodium chloride even at a concentra- 
tion of 0*05 % of that of the borax, exerted a disturbing 
influence, and electrolytes w'hicli give the least cloudiness 
with silver nitrate should be rejected. Sodium nitrate or 
potassium permanganate were loss dotrimeiitul, but 
«hould not exceed 1 ‘0 %. Sodium hydroxide was harmless 
unless present in such considerable quantities as to cause 
gradual solution of the aluminium. The above results 
•apply also to other electrolytes in which aluminium shows 
good valve action. — G. F. M. 

Patents. 

Balterm ; Electric . F. S. B. do Mello, Rio do 

Janeiro, Brazil. Eng. Pat. 24,471, Get. 28, J913. 
Under Int. Oonv., Deo. 4, 1912. 

€uprou.s sulphide is reduced elootrolytically in a solution 
of an alkali hydroxide, and the finely-divided colloidal 
oopper, which is formed, is partly oxidised to cuprous 
oxide. On exposure to air at ordinary tennieratures it 
forms a peroxide, suitable as a depolariser, which may bo 
regenerated after use by washing with water and drying 
in contact with air. — B. N. 

Electrode ; Storage battery and process of manufacturing 

it. H. C. Hubbell. Newark, N.J. U.S. Pat. 1,094,903, i 
April 28, 1914. 

The active material is formed from precipitated ferrous 
hydroxide, which is tiltored, washed, and heated out of 1 
oontact with air to convert it into ferrous oxide. This is 
ground with cadmium oxide, and the mixture moulded 
into tablets suitable for insertion into the pockets of a con- 
taining envelope. — B. N. 

Eluids [dectricAlly] ; Treating . H. T. Weston, ! 

Cleveland, Ohio. U.S. Pat. 1,094,618, April 28, 1914. ' 

For the treatment of fluids by static discharges, a number ' 
of cells su{morted in a frame is used, each consisting of ' 
« pair of flat dielectrics and a fiat conductor clamped ! 
between and in contact with the sides ol the same. The 1 
cells are spaoed apart by transparent distance pieces to 
aRow the passage of the fluid to be treated. The spacing ' 
of the (Beleotrios is such that a certain intensity of di^ 
charge is obtained with a minimum expenditure of 


I connected and removed by swinging the counectoi’s out 
of engagement with the conductors. The discharge may 
1)0 observed through the tramqiarent distance pieces, 
which comprise a rack open at two opposite sides m the 
entry and exit of the fluid.— B. N. 

hlectric sejMtration of bodies in ausMnsion in insulating 
fluids and ])arliculnily in gases ; Process and apparatus 

jor . \i], Mblloi. First Addition, dated July 31, 

1913 (Under Int. Uonv.. Aug. II) and 31, 1912), to Fr. 
Pat. 449,337, July 31. 1912 (this J., 1913, 495). 

Tue oiirront of impure fluid to be treated is brought into 
a chamber when^ the sja'inl is reduced, and it is then divided 
into several eunent.s which pass through vertical tubes 
acting as separating elements, yhiooth wires, stretched 
by weights, are arranged axially along the tubes and act 
as organs of ioni.sation. An oi>on form of purifier is also ‘ 
doseribod of gradually increasing diameter, so as to 
diminish the sjieed of flow of the fluid, and several groups 
of separating elements are arranged, one following the 
other. Various forms are given to these grou|)s according 
to the compasition of the fluids to he treated or the bodies 
in susjMMision, the various separating elements and organs 
of ionisation being arranged in a plane parallel to the flow 
of the fluid. The number ot 8(‘parating elements, mounted 
in parallel, is greatly increastnl in the wider part of the 
apparatus, ana the distance between the electrodes is 
conseipiently less w'here the sjieod of the fluid is diminished. 

-B.N. 

Electric furnaces / Impts, relating to the directio 7 i given to 

the gases in with arcs sjrread magnetically, Norsk 

Hydro- Elektrisk Kvaelstetaktiesolskab. Fr. Pat. 
4^tl09, Di^c. 12, 1913. Under liit. C'onv., Dec, 16, 

The air or other gas is introduced either at right angles 
or tangentially to the arc, near to the point where it 
attains its greatest length, and in a direction opposed to its 
direction of movement, the gas being withdrawn at a 
point near to the place of production of the arc. Air or 
other cooling fluid is admitted through channels in the 
walls of the furnace, so as to cool the sides and central 
imrtions which are most exjiosed to the best.— B. N. 

Inmhtor; Electrical , J. W. Avlsworth, East 

Orange, N.J., Assignor to The Halogen Products Co., 
West Orange, N.-I. U..S. Pat. 1.094,829, April 28, 
1914. 


The liquid insulator, in which electrical apparatus may be 
submerged, is prepared from a distilled mono-chloro- 
naDhthalone free from water, naphthalene, and higher 
suostitution products, by treating it with alkali, removing 
traces of free alkali from the liquid, and dissolving an 
anhydride in it.— B. N. ^ 

Electrolytes: Purifying . F. von Ktigelgen and 

f . von Bidder, Holcombs Rook, Va., and G. 0. Inward, 
East Oraime, N.J., Assignors to Virginia Laboratory 
Co., Now York. U.S. Pat. 1,096,609, May 6, 19U. 

A SALT, such as sodium chloride, is purified by fusing it 
between electrodes in a crucible formed of the solid iSdt 
and is then subjected to the action of a soitable current, 
whilst maintaming a pool of sodium over it, until the 
heavier impurities are precipitated. Direct current is 
employ^, using a molten cathode of heavy metal, to decom- 
pose the less electro- positive impurities, the foreign 
metals being precipitated and aJb 9 orbed by the moSm 
cathode, and the purifiiHi salt is then dwomposed by 
electrolysis. — B. N. i j 


Eleciroli/tic 


paratws. W. Thum, Hammond, 
Pat. 1,096,748, May 6, 1914. 


Ind. 


The apparatus oomprisee a framework, which supports a 
number of oompartments, forming suitable tanks ql 
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strength sufficient merely to support an elcotrdyte and 
anode slimes within the compartments. The sides of the 
latter carry conductors and insulating bars, upon which 
rest several electrodes so that they may be eai^y removed 


Electric arcs ; Process and apparatus for the production, 

of long conlinuous . 0. Schonherr, Dresden- 

Striesen, Germany* and J. Hessberger, Christiansand, 
Assignor to iJorsk Hydro- Elektrisk Kvaolstof- 
aktieselskab, ( 'hristiania. U.S. Pats. 1,095,425, 1,005,426, 
and 1,0JI5,427, May 5, 1914. 

See Fr. Pat. 410,710 of 1009 ; this J., 1910, 829.— T. F. B. 

Electrodes in electric arc furnaces; Protecting the . 

J. 1. Bronn, W. Schommann and Rombacher Hiitton- 
werko. Fr. Pat. 466,265, Dec. 17, 191,*!. Under Int. 
Conv., Doc. 18, 1912. 

See Eng. Pat. 29,259 of 1913 ; this J., 1914, 555.— B. N. 

Cathodes for electric furnaces. Sodium Process Co. Fr. 

Pat. 466,445, Dec. 20. 1!)13. 

See TJ.S. Pat. 1,092,178 of 1914 ; this J., 1914, 555.— B.N. 


XIL-FATS; 011^; WAXES. 

Fats; Contribution to the study of . Indices of 

rejmetion of : (I.) Mixtures of olein^ stearin and palmi- 
iin; (II.) Mixtures of palmitic^ stearic and oleic acids. 
P. Pascal. ■ Bull. Soc. Chim., 1914, 15, 360—367, 
397—401. 

The indices of refraction of a largo number of binary and 
ternary mixtures of olein, stearin and palmitin were 
determined at 60®, 70® and 80® C. With mixtures of 
palmitin and stearin the temperature coefficient increased 
Irom 0*00026 per 1® C. for palmitin to a maximum of 0*00045 
for a mixture of erpial jiroportions of the constituents, 
and then fell progressively to 0*00028 for stearin. The 
values for palmitin and stearin were no = 1*4402 and 
1*4413 resjjectively. The temperature coefficient for 
mixtures ot palmitin and olein increased regularly with 
increasing quantities of olein from 0*00026 to 0*00038, 
the value of n’^il for olein being 1*4523. Mixtures of 
stearin and olein exhibited, though in a lessor degree 
than palmitin and stearin, a maximum in the temperature 
coefficient, which occurred when the quantity of olein 
present was about 70 %, the value for a mixture con- 
taining stearin 27*27 and olein 72*73 % being 0*00043 
per 1® u. The values for the indices of refraction of ternary 
mixtures of olein, stearin and palmitin were plotted on a 
triangle. With mixtures giving indices below l‘(440 
at 70® C. the curve formed an almost straight line, whilst 
with mixtures giving higher readings the curve became 
progressively concave. Similar determinations were mode 
with mixtures of oleic, stearic and palmitic acids. The 
values of nl® for palmitic and stearic acids were 1*4304 
and 1*4335 respectively, the temperature coefficient for 
mixtures rising regularly with increasing quantities of the 
latter from 0‘(K)035 to 0*00039 per 1® C, Oleic acid had a 
refractive index at 70® C. of 1*4415 and when mixed in 
increasing quantity with palmitic acid the temperature 
coefficient fell to a minimum of 0-0003 for mixtures 
containing 50 — 60 % of the latter, whilst in the caso 
of mixtures of oleic and stearic acids the reverse was the 
case, the coefficient rising to a maximum of 0*0005 with 
mixtures containing 20—30 % of the solid acid. The 
results of observations on ternary mixtures of the three 
acids wero plotted on a triangle. It is suiKosted that 
with the knowledge of another property of the mixture, 
e.g., the iodine value, It would be possible to determine 
the composition of any mixture of the three glycerides 
or of the throe acids from the given curves. — J. A. 

Fatty substances of linen and hemp ; Characters of . 

A. Bianohi and G. Midatesta. Annali Chim. Appl., 1914, 
1. 297—302. 

The fatty matter of raw linen, extracted by carbon 
tetrachloride (yield 5MS*6 %), was a brown, brittle waxy 


substance, sparingly soluble in cold organic solvents 
but readily soluble in hot benzene and onloroform. Ita 
characters were : sp. gr. 0*9980 at 16® C., m. pt. 68®— 
70® C., acid value, 2^23-8 ; iodine value, 17 — 17*5. 
The saponification value by the ordinary method was 
111*9, but rose to 166 — 163 on prolonging the treatment 
up to 6 hours. The unsaponi^ble matter (20 — 23 %), 
was a brittle brown substance, m. pt. 73® — 74® C., sp. gr. 
0*986, free from phytosterol, and consisting mainly of 
hydrocarbons. Hemp yielded 0*5 — 1*2 % of fatty matter 
of somewhat similar character to that obtoined from linen ; 
~m.pt. 66® — 67® C., sp. gr. 1*019; acid value, 46 — 47; 
iodine value, 22*2 — 22*8 ; saponiheation value (6 hours), 
187 — 192. It contained 11% of unsaponifiable matter 
of m. pt. 60® a, sp. gr. 1*0022.— A. S. 

Turkey-red oil; Analysis of . W. Herbig. Faxber- 

Zeit., 1914, 26, 169—171 ; 194—196. 

The potassium salts of ricinoleio and sulphorici nolei o 
acids are soluble to a large extent in cold acetone, but 
the sodium salts are so sfiaringly soluble that the neutral 
fat in Turkey-red oils may bo Bei>arated from the sodium 
salts almost quantitatively by acetone. From 2 to 5 
grms. of the oil, according to the amount of water as 
determined by Fahrion’s method (this J., 1913, 1118), 
are neutralised with N f\ or N /lO alkali, evaporated to 
dryn«M on the water bath, and the residue dried by 
Fahrion's method {loc. cit.). The dried mass (which 
must not have been over-heated) is boiled with four 
successive portions (75 c.c. each) of anhydrous acetone, 
each extract being cooled with ice and decanted through 
a filter. The solution is evafxirated, the residue of oil 
weighed, and its acid and saponification values determined. 
The separated salts are readily soluble in hot water, 
yielding a solution ranging from faint yellow to deep 
yellow (“ monopol soap ”). This solution is treated with 
boiling hydrochloric acid to liberate combined sulphuric 
acid and'fatty acids, the latter being subsequently extracted 
with other and examined. From 66% (“monopol 
soap”) to 77% (Turkey-red oil) of the total sul- 

? huric acid was found in the salts insoluble in acetone. 

he ratios between the percentages of acetone extract 
and fatty acids were Monopol soap,” 1*13 ; Turkey- 
rod oils, 1*46 and 1*78. The sum of the water and total 
fat constituted about 90 % of the samples of oil 
(84% in the case of “monopol soap”). This 
affoids a practical sorting test. (8eo also this J., 1914, 
32, 206.)— C. A. M. 

Changes occurring in oils and paste paints due to auto- 
hydrolysis of the glycerides. Gardner, See XIII. 

Repeated use of lubricating oil after filtration. Fenno. 
See I. 


Patents. 

Oilf juice and water or moisture from oil-containing seeds, 
nuts, fruits, fish and materials or substances generally 
which contain oil, juice or moisture; Apparatus for 

expressing . 0. R. Schueler, Kingston-upon-Hull. 

Eng. Pat. 9130, Apr. 18, 1913. 

The material is forced by one or more rotating sweepers 
through spaces between vanes or other devices to produce 
compression, contained in a combined expressing chamber 
and filter- box. The oil, etc. escapes ttirough holes in 

S lates within the chamber, whilst the residual mass is 
isoharged through an annular opening, the size of which 
may be regulated, or which may be entirely closed. , 

— C. A. M. 

Grain residues; Treatment of after extraction of 

oil by solvents. Harbnrger Eisen- n. Bronzewerke 
Aktienges. and G. Koeber, Harburg, Germany. Eng. 
Pat. 28,261, Deo. 8, 1913. 

The residues in the extractors are moistened and treated 
with a current of steam at ordinary or reduced preesnre 
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in order to remoTe the remaining adlTent. After the 
iteaming, a ▼aonum ia created in the extraotora to remove 
the exoeaa of moi8ture.~-G. A. M. 

Cottonseed oil residues; Process of treating and refining 

. C. Epler, Bogorodsk, Ruaaia. U.S. Pat. 

1,094,430, Apr. 28, 1914. 

The reaidue (muoilam) is boiled with a aolution of cauatic 
aoda and common aalt, and the reaulting precipitated maas 
bleached with chloride of lime, and treated with aulphoric 
acid to aeparate the fatty acids, which are then washed 
with steam (in the presence of salt) and clarified and 
dried at 100“ C.~C. A. M. 


Edible oils; Process and apparatus for treating [hydro- 
genating] composite . C. Ellis, Montclair, N.J. 

U.S. Pat. 1,095,144, Apr. 28, 1914. 

The hot melted fat {c.g.^ a mixture of edible cottonseed 
and maize oils) is made to move across the path of a 
bubbling current of hydrogen in the presence of a catalytic 
agent.— C. A. M. 

Soap ; Manufacture and application of a new . R. 

Weiss. Ist Addition, dated Nov. 10, 1913 (under 
Int. Conv., Nov. 11, 1912), to Fr. Pat. 448,490, Nov. 27, 
1912 (this J., 1913, 435). 

The soap previously described (loc. cit.) is specially 
suitable as a dressing or finish for linen. The treated 
linen retains its whiles h on exposure. Its suppleness 
may be increased by the addition to the soap of substances, 
such as vaseline or mineral oil, which do not impart 
odour or colour.— C. A. M. 


Floating soaps ; Process of manufacturing compact and 

products thereof. C. Muller. 1st Addition, dated 
Nov. 13, 1913, to Fr. Pat. 462,602, Sept. 12, 1913 
(this J., 1914, 324). 

A OBRTAIN proportion of sodium silicate with or without 
a solution of potassium or sodium carbonate or potassium 
Chloride is added after saponification.— 0. A. M. 


Soap with a basis of petroleum or other hydrocarbons ; 

Process of manufacturing a new . P. A. Cattaert. 

Fr. Pat. 466,161, Feb. 21, 1913. 

Oleio or other fatty acids or deglyoerinatod oils are 
treated with wtroleura or other hydrocarbons (preferably 
at about 60® 0.) in the presence of a trace of a condensation 
agent, such aluminium chloride, ferric chloride, nitro- 
derivatives of phenol, etc., and the mass subsequently 
saponified to obtain a soap which is soluble in water. 

— C. A. M. 

Soaps ; Process of ivwreasing the efficacy and hardness of 
neutral by mixing with hydrocarbons. C. 

Pleinee. Fr. Pat. 466,331, Deo. 17, 1913. 
Hydbocabbohs are incorporated with neutral soaps 
within definite limits of temperature.— C. A. M. 


Candles ; Process of manufacturing composite . J. P. 

Laursen-Sohjodt. Fr. Pat. 466,027, Dec. 10, 1913. 

OusiNE, stearine or analogous substances are dissolved 
in alcohol, ether, oil of turpentine, chloroform or other 
readily combustible solvent, the solution treated with 
alkaline lye in calculated quantity, and the saponifi^ 
mass mixed with paraffin wax in sufficient proportion to 
obtain candle material of the desired whiteness a^ fine* 
ness.— C. A. M. 


Fats and oils ; Process and apparatus for the decomposition 
B. E. Reuter, Chicago, XJ.S.A. Eng. Pat. 
10,199, April 30, 1913. 

See U.S.Pat. 1,068,079 of 1913 ; this J., 1918, 675.— T. F. B. 


Luhiceding grease; Manufacture of . R. Haddan. 

Loudon. From Cfcem. Fabr. Troisdorf Dr. HiUsherff 
Jdy 1?' Germany. Eng. Pat. 16,480; 

See Fr. Pat. 460,418 of 1913 ; this J., 1914, 90.-T. F. B. 

Fatty acids; Bleaching of . B. E. Router, Chicago 

U.S.A. Eng. Pat. 27,867, April 30, 1913. ^ 

See Fr. Pat. 457,496 of 1913 ; this J., 1913, 1020.-T. F. B. 

Oils ; Process for moistening the residues from the manu- 
facture of and for extracting the smvents ^ means 
of steamy mth or without a vacuum. Harburger Eisen 
1913 465,641, Deo. 4, 

See Eng. Pat. 28,261 of 1913 ; preceding.-T. F. B. 

Fats, fatty oils, mineral waxes, or mineral oils ; Process 
/or solidifying and converting them into dry pulveru- 
lent products by means of malt extract or maltodextrin. 
M. Hamburg. Fr. Pat. 466,410, Dec. 20, 1913. Under 
Int, Conv., Dec. 21, 1912. 

See Eng. Pat. 29,481 of 1912 ; this J., 1913, 672.— T. F. B. 

Manufacture of oil varnish suhstituies from animal oils. 

Eng. Pat. 21,835. See Xlll. 

Substitute for boiled linseed oil. Ger. Pat. 272,465. See 


xm.— PAINTS ; PIGMENTS ; VARNISHES ; 

RESINS. 

Basic lead carbonate; Nature of . E. Euston J 

Ind. Eng. Chem., 1914, 6 , 382—383. 

It wm shown previously (this J., 1914, 363) that white 
lead IS probably a mixture of normal lead carbonate with 
a basic carbonate of the composition, PbCO„Pb(OH)# 
The load hydroxide portion of this basic carbonate js 
soluble in ammonium chloride solution but not in sucrose 
solution, and the basic salt is regarded as an “ adsorption 
expound.” White lead and normal lead carbonate 
when stirred with a solution of basic lead acetate withdrew 
load hydroxide from the solution, yielding, on prolonged 
treatment, products containing as little as 10*1% (X) 
Basic zinc carbonate, whiting or precipitated Sdeium 
carbonate, precipitated barium sulphate, and pre- 
cipitated barium carbonate behaved in a 
manner, yielding produote of approximately the com 

J 2CaCO„Pb(OH ), ; 
3Ba804,Pb(0H)g, and 3BaCO„2Pb(OH), respectively! 
The load hydroxide portion of all these compounds was 
soluble in ammonium chloride solution but not in sucrose 
solution. The calcium compound and the barium sulphate 
compound wore of no use for paints, but the other two 
had pronertios simUar to those of white lead. The boiio 
zinc carbonate compound was equal and the barium car- 
bonate compound considerably superior to white lead in 
regard to being tinted or for covering quality.— A. S. 


Oils and paste paints ; Changes occurring 
autohydrolysis of the glycerides. H. A. 
Franklin Inst., 1914, 17f, 533— W. 


in due to 

Gardner, J. 


The presence of enzymes in micro-organisms derived from 
infected seed, etc., appears to be responsible for the 
granular condition of certain oil paints. A sample of lead 
paint which had become granular conteinod lumps from 
which were separated a Hquid fatty acid with neutraWion 
value of about 180, a solid fatty product with acid value, 
84, and a motaUio paint in combination with part of the 
fatty wid as an insoluble soap. A sample of linseed oil 
which had caused a paint to thloken in 6 to 12 months H a d 
the following ohaiacters Sp. gr. 0-9460 ; iodine value 
171-3 ; saponif. value, 133-2 ; acid value, 4-1 ; foots,’* 
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moisture and volatile matter, 0-6tJ%. The 
IjAd an acid value of 6*9, whilst the ml, after 
TOi^ration from the -foots,” showed normal values 
1 aaponif. value, 190-2; acid value, 

J Lulturoa prenannl from the foots ” at 3T 0. on 
agar-agar yielded oharacteristio bacilli resembling the ha v 
bacillus. The paint prepared with this oil showed in- 
creased acid value after incubation for a week at 37“ C 
A sarnnle of cloudy oil upon which moulds readily do- 
voloped, was mixed with pure linseed oil and a hiw drops 
of water containing carbon dioxide. At the end of 48 
hours the acid value ha 1 increased by 10'\>. The growth 
of moulds was not prevented by the addition ot small 
quantities of antiseptics (plicnol, cresol, salicvlie acid* 
etc ) hut w^as inhibited by heating the oil to at least 
JW ( . H()on after expression. It is siigg,.sted that onlv 
oils containing bttle ” foots ” and sterilisisl in this manner 
should be ustd for grinding with paint material.^. A 
similar treatment may be found («lTcetive for preventing the 
develqoment of raneidity and mahKlorous prcKlucts in 
hsh oils, etc,— C. A. M. 

Oil in oilfmnU; IhlcrminudoH of . F. A. Mazza 

Ann. Falsif., 1914, 7, 210-211. 
Nicolardot’s methisl (thi.s J., 19J3, 202) has the draw- 
back that particles ot iwiint pas.s through the filter 
paiMir with the toluene. This is obviated bv boating 2 to 
3 grms. of the |>airit on the water bath with a mixture of 
alcohol and ether (2:3), and collecting the insoluble 
matter on eounti rpois<‘d filter pa}»crH, whiidi are dried 
in the oven and weighed. The amount ot oil is found bv 
-ilittcrence. -( . A. M. 

m ofiarpentinp ; Detfction and dHmnination of prlndvnm 

Prussia Annali 

Chim. Appl, 1914, 1, 324—338. 

Tub nietluKl suggested is based on the oxidation of tlu- 
-oU of turpentine by mercuric acetate to products soluble 
in dilute nitric acid, 75 grins, of mercuric acetate are 
placed in a graduated m c.c. rtask, having also graduations 
ofj c.c. (from 0 to 10 c.c.) on the iieok, 200 c.c. of water, 
100 c.c. of glacial acetic acid, and 10 c.c. of the oil 
under exaimnation are added in the order given, and 
the whole is heated for 2 hours at 80" under a reflux 
oondoneer, with frequent agitation. After cooling, nitric 

JSli* »P- Kf- ‘0 1 l*rt of water) ia 

added until the liquid reaches the zero mark, the whole is 
weUBhakemaUowedtosettlo. and the volume of unattached 
PT*‘**'‘ detect 

K * 8-10% of turpentine 
•ubitJtutes (ifeht petroleum) and 10% of petrol in ofl of 
turfientmc. Control determinations without oil of turpen- 
tine showed that there is an unavoidable loss of 0-5 

.0*7 c.c. in the case of bensine and 0-35— 0-50 c.c. in that 
-of petrol, in carrying out the determination. — A. 8. 

distillation under diminished pressure. A cotUrifm- 
j of Ih^ utilisation of anyod waste. Adams 

ana nilton. Hee 11b. 

Determination of the higher had oxides. 1. fodomeiric 
method. Milbauer and Pivnica, A'<i« Vll. 

Patents. 

dnls for printing machines ; Composition of . W E 

April 2»'*i9i3’' iOm. 

^oni 0-25% of sodium amyl wil]diate is added to Uie 
ink to increase the rate of drj-iug and thus prerent anwar- 
Ing. — L. A. M. 

Lead i^de; Production means or apparatus 

W. Innes, liverpooi. E^V Pat. 

J«iy i m2^ 15*^, 

deflating meaQS are iflaood at 
.om «de of the o»de pet af the apparatas elaimed in the 


chief patent (this J 1913. lOflfl) to prevent the outlet 
becoming choked with fine partiolea of lead or lead oxide. 

—0. A. M. 

j Rust preventive products ; Manufacture of . Standard 

I Parbwerke Zurioh-AItstetten. Pr, Pat. 

I 400.304, l)oo. 6, 1913. Under Int. Conv., Uoo. 7, 1912. 

. Aqueous solutions of inorganic substances (chromic acid 
and chromates, alkali carbonates, alkaline-earth 
hydroxides) which prevent the rusting of iron, are mixed 
oromulsihed with hydrocarbons, fats, oils, resins, powdered 
clay, chalk or other substanoes which do not inliibit the 
rust-preyenting action, and the products arc used for 
coating iron and steel.— A. 8. 

Submarine paints ; Cse of fluorides ami fluorine-communda 

fo, the manufacture, of . G. Patoriio and C. ManucUi. 

I’r. Pat. 400,308, Doc. IS, 1913. 

Fluorides or fluosilioates of aluminium, zinc, load, or 
other incUls are used in the preparation of submarine 
paints.— A. 8. 


A/fTC«ry salts ; Preparation of solutions of - 
il oils, fat * * ■ 

AvenarfuH 


- in vegetable 


I , I uj in vcaeiaoie 

I or animal oils, fats, waxes, and the like, reaistant to water. 
iind tj, Wolff. Gcr. Pat. 272,605, 


Gebr. 
Nov. 7, 


1912. 


, Complex aromatic mercury salts are dissolved in an 
! and the solution dissolved in or mixed 

I with oils, waxes, or the like. Or, the organic solvent may 
be dissolved in or mixed with oils or the like before intro- 
i dueing the niercury salt. The products may bo used for 
the preparation of anti-fouling submarine paints, etc. 

—A. 8. 

Oil varnish aubstitules from animal oils ; Process for 

the manufacture of . W. Kaernpfe, Grossenhain. 

8a.xony. Eng. Pat. 21,835, March 15. 1913. Addition 
to Eng. Pat. 15,012, June 27, 1912. 

J HE fractional hydrolysis of the animal oil as claimed in 
the chief patent (this J„ 1913, 436) may bo effected by 
moans of an enzyme such as that f>f Ricinus, the hydrolysed 
profiucts then being removed as described. (8eo also 
Fr. I at. 44.5,66.5 of 1912 ; this J., 1913, 34).— C. A. M. 

Linseed oil ; Huhstitute for boiled . E. F. Waentig 

Ger. Pat. 272,465, Deo. 17, 1910. 

Fish oils marine animal oils, and the like are heated for 
then steam superheated to 
375 C. is blown through for 25- 30 hours, whereby 

glycerides of saturated fatty acids are hydrolysed and the 
firoducts of hydrolysis distilled, whilst the glycerides of 
unsaturated aeids are polymerised and remain behind, 
riie drying ])ower of the product is superior to that of 
linseed oil.— A. 8. . 

Varnish composition ; Nonrinflammbk J. W. 

Aylsworth, East Orange. N.J., Assignor to Condswaite 
Co. of Amorieav Qlon Hidge, N.J. U.S, Fat. IMiJm, 
April 28, 1914. 

A MiXTURB of 100 parts of soetyloeliulose and 100 parts 
of a dehydrated phenol resin dissolved in 1000 parts of 
a water-free volatile solvent, such os aootylene tetra- * 
eluoride.— B. N. 

ti^acu ! Unof—.-/vrtitprtpanrtm, 
of varnish. L. Meunior. Fr. Pat. 466,19^ Feb. 34, 
2913. * 

A VAB«SH giving rapidly drying, uniform coatings is 
prepared by mixing oommoroial concentrated sul^te- 
ortlulose extra^ with a substanoe, espeoiidly a sokition 
of a terpene in a sulphorioinate, which diminishes 
surface tension of the product. For example, 4 litres of 
oii of turpentine are added gradually, with constant 
agitatjoB, to 25 kilos, pf neutral sodium eulpboriainate 
heated to 60® C., and the resultiim tbtek liqmd is jpeor- 

extract of 90^ B. (sp. gr. 1*968). — ^A, S. 
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Pladvi and dastic tulfitanea; Manufaeture of . 

J. Stooklifttiflen. Pr. Pat. 466,436, Deo, 20, 1913. 
Under Int. Conv., Dec. 20, 1912. 

Plastic snbstani^ prepared from glyoorin and gelatin 
are rendered reeistant to water, whilst retaining their 
elaetioity, by incorporating with them a resinous con- 
densation product of phenol and formaldehyde. Examjiie. 
A solution of 2*6 kilos, of ' olati in 2*6 kilos, of glycerin is 
mixed with a solution of 0‘5 — 1 kilo, of camphor in acetone, 
2—4 kilos, of powdered asbestos, 0-3— 1 kilo, of sulphur, 
0*6 kilo, of German black (“noiV (T AUemagnfi and 

1 — 1-6 kilos, of a resinous condensation product of phenol 
and formaldehyde.-— A. S. 

Adhesive resinous pre^rations and process of jtroducing 
the same. H. Wolff, Assignor to Gobr. Schubert, 
Berlin. U.S. Pat. 1,095,068, April 28, 1914. 

Sbb Eng. Pat. 26,182 of 1912 ; this J., 1913. 263.— T.P.B. 

Linseed ml; Process for remlering soluble the products of 

oxidation of . K. D. F. Friedcmann, Forshaga, 

Sweden. U.S. Pat. 1,095,838, May 5, 1914. 

Sbr Ger. Pat. 258,853 of 1912 ; this J., 1913, 614.— T.F.B. 

Coating and im^rregmting materials ; Manufacture of . 

0. Roth, Frankfort on Maine, Germany. U.S. Pat. 
1,095,988, May 5, 1914. 

SBisGer. Pat. 25I,710of 1912 ; this J., 1912, 1190.— T.F.B. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

Utdtber ; Manihot . G. Weber. Tropenpdanzor, 

1914, 18, 274-279. 

Thb author agrees with Frank and Marckwald (this 
J., 1913, 436) that Manihat rubber undoubtedly suffers 
in nerve and quality generally from the washing and 
drying process on the plantations. It is recommended 
that the rubber bo marketed in the form of moist balls, 
containing about 30 % of water. Dry biscuits are superior 
in nerve to erfipe. — E. W. L. 

New processes for the preparation of {.2-butadiene hydro^ 
carbons. II. Pyrogenetic. decomposition of hydroxy- 
compounds. III. Catalytic dehydration of hydroxy- 
compounds. Kyriakides. See XX. 

Patents. 

Hubber ; Regeneration of . Xylos Rubber Co., Ltd. 

Fr. Pat. 466,243, Dec. 16, 1913. Under Int. Ck>nv.. 
Deo. 20, 1912. 

Rubber scrap is heated under pressure with a substance 
e.g.y a solution of caustic alkali, capable of destroying 
the textile fabric present in the scrap, and a small quantity 
of an aromatic amino-compound, such as aniline, tolui^ne, 
or xylidine, and the regenerated rubber is separated, 
washed, and dried. The amino-compound acts as a 
oatalylao agent, bringing about the union of the sulphur 
(both free and combined) of the vulcanised rubber with 
the alkali.— A. S. 

Caoukhouc ; Treatment of products resembling or related 
to . J. Y. Johnron, London. From Badiaohe 

Anilin und Soda Fabri^ Ludwigshalen on Rhine, 
Germany. Eng. Pat. 12,816, Juno 2, 1913. 

SiB Ft. Pat. 463.437 of 1913 ; this J., 1914, 366.— T. F. B. 

Vuhemised rubber ; Process for making a product similar 

to . Farbenfabr. vorm. F. Bayer und Co. First 

Addition, dated Nov. 10, 1913, to Fr. Pat. 446,698, 
July 87, 1912. Under Int. Conv., Nov. 16 and Dec. 84, 
1918, and Jan. 20, 1913. 

Sn Eng. PM. 11,680 of 1913 and Ger. PMa. 866487 and i 
268.947 1 thia J„ 1918. 1078 j 1914, 269, 366.-T. F. B, I 


htastic^ solid, refractory, 
position. T. D. Kelly. 


. and insuhUng com- 
>at. 466,417, Nov. 12, 1913. 


See Eng. Pat. 23,846 of 1912 ; this J., 1913, 1120.— T.P.B. 




P* 2, delete lines 

the bottom, and replace by the following 
R. B. Earle, Assigncir to Hood Rubber Co., Bostoib 
U.b. Pat. 1,093,923, April 21, 1914.” 


XV. -LEATHER; BONE; HORN; GLUE. 

[Tanning} Extracts; The colour measurement of — 
H. R. Proctor. J. Amer. Leather Chem. Assoc., 1914 
9, 226 — '227. 

The method of the International Ahsooiation of Leather 
Trades Chemists of estimating colour by drumming sheep 
grain, preserved and delimod in a boro-phenol solution, 
in very weak liquors is capable of improvement. Split 
hide or shaved calf skins would probably give bettor 
and more oven results for sole leather tanners and Seymour- 
.)on(«’ formic acid mercury treatment is suggested as a 
preserving method. In the official method the use of ^ % 
solution of tanning matter raised to J % as tanning prooeeu 
is prescribed but a more practical method would be to 
commence with 2(M) o.o. of water and to dissolve in 200 c.o. 
a quantity of extract about double that required for 
tannage and odd this solution 20 c.c. at a time every 
6ve minutes until the whole it given and then carry 
on the tannage to the end of two hours. The sample 
should bo dried rapidly in the dark or protected from strwg 
light. Oiling and cold drying give brighter shades 
but drying unoiled and at a hi^er temperature is the 
severer test for the extract. Methods in which white 
broadcloth and gelatinised cotton cloth ore substituted 
for skin will probably never be made sufficiently aoourato 
to serve as a basis of oontraot. For the direct optical 
measurement of the colour of the extraot, the aMhor 
(this J., 1910, 663) has suggested a method in which 
a uniform standard of glasses of 10 units of colour is 
used, but Kerr has found that recent glassw issued by the 
Tintometer Comj)any are not strictly comparable in the 
Schmidt and Hacnsch colorimeter used, and therefore 
useless as a standard. Although the optical oolour 
of any one make of extraot is fairly proportionate 
to that which it will produce on leather, it is never satis- 
factory for the comparison of two different makee as the 
effect on leather depends not only on the visible oolouis 
but on the special tannins which they may contain. — D. J.L. 


Tannery practice ; A new emulsifying agent and its applica- 
tion to . E. D. Van Tassel, jun. J. Amer. liMther 

Chem. Assoc., 1914, 9, 236-238. 

Amides of the higher fatty acids, such os stearamide and 
also lecithin and tyrosine are capable of emulsifying large 
proportions of neutral fats and oils. Stearamide, a white 
crystalline compound (m. pt. IKF C.), resistant to 
and alkalis, is capable of emulsifying 6 — 16 times its 
weight of the oils used in leather manufaeture such as 
neatsfoot oil, moollon degras, fish oil, etc., and will also 
emulsify substances such as tallow, some mineral oils and 
paraffin wax. The stearamide is heated to IM^ — 20(F F, 
(85^*— 93*^ G.) in a steam- jacketed vessel and the oil or 
grease, previously melted, is run in with vigorcnis stirring. 
The required amount of water is then added and stiiHug 
continued till an even mixture is obtained. In stearamide 
emulsions animal oils and greases are praotioally odourless, 
and the odour of fish oils is oonsiderMly diminished. 
Emulsions of heai^ mineral oil prodnoed in this way form 
very satisfaoteiy fat liquors. Faraffii wax emulsified by 
stearamide gives a full feel Mkd iminoved ” break ” due 
to its filling action, and the effect is bettor than that pro- 
duced by usiqg the melted wax.— D J. L. 



Cl. XVl.-fl0ltS; JPERDIUSSM CL Xm-SDGAMj SltAftCflES; GUllS. Umw 15, 1«14. 


Alkaline mlphidee [in lime liquors] ; DekrmifuUion of . 

1). MoCandlish and J. A. Wiwon. J. Amer. Leather 
Chem. Aflsoc., 1014, 9^ 203—207. (See also this J., 
1913, 152.) 

A METHOD is provisioiiall}- sugi^oHUd which cunsisto in 
precipitating the sulphidcH with excess of a standardised 
solution of cupric sulphat^c containing sulphuric acid, 
and determining the excess of copper colorinietrioally after 
addition of ammonia. — 1>. J. h. 

Leather ; Bctf'rmimli m of addih/ of . P. Nicolai'dot. 

Ann. Kalsif., 1014, 7, 195—202. 

Thk most rcliahle metluxl of determining the total-sulphur 
in leather is by oombustion with oxygen in a bomb under 
a pressure of 10 atnios. To diJtormine the acidity the 
leather is freed from fat by extraction with chloroform, 
boiled for 3 hours with water, and the liquid titrated (with 
litmus jiaper as indicator). Sulphuric acid and soluble 
Hiilphati'H arc pnxiipitated with barium chloride. As a 
control a second portion of tlic sample is boiled for 3 houi-s 
with the same quantity of water containing barium car- 
bonate, and the acidity of I he filtrate delAirmined as 
I pfore. After precipitation of disHolv(‘d barium by the 
addition of sulphuric acid, the litpiid is filtonm and 
cvap(»ratcd, and the riviidiio ignit-ctl and tinted for barium 
not procipitable by sulphuric acid. — (J. A. M. 


Patents. 

Skins, hitks and the like; Method for diessimj . 

H. IJrooks, tJoxhill, Lincolnshire. Eng. Pat. 23,638, 
Oct. 18, 1913. 

The skins are imfirogna(<id with an aqueous extract of 
" brains,” then pulled across a sharp boanl or the like 
and dried and rendered waUirproof by hanging in smoke 
produced by burning touchwood or the like until they 
are of a yellowish brown colour t hroughout. — I), d. L. 

Rawhide ; Method of treating and the produet resulting 

therefrom. A. 11. HondiTson, Assignor to The Hen- 
derson llubl>er (Jo., llalt-imore, Md. 0.8. J’at. 1,094,853, 
Apr. 28, 1914. 

Rawujdk is “expanded” in an a<(ueous solution of a 
Bubstauco which will produce osmotic pn^ure in the cells 
of tlie hide and a deliquescent jKdyhydric alcohol, and is 
then subjected to heat in the presence of an oily vehicle 
and a fixed oil. Rubber may also be introduced “ into 
the interior of the hide ” ami subsequently vulcanised. 
An article of manubu'ture (umsisting of a consolidated 
moss of granules or frapnonts of rawhide with a deli- 
quescent polyhydric alcohol and vulcanised rubber is also 
claimed. — 14. J. L. 

Leather; Ihging juf sinned or varnished . A. (Jmithe, 

Assignor to Heyl, Worms, Germany. U.8. Pat. 

I, 095,498, May 5, 1914. 

See Eng. Pat. 20,705 of 1913 ; this J., 1914, 95.— T. F. B. 


Chrome tanning; Process of . F. Hirsch. Fr. Pat. 

465,846, Dec. 6, 1913. Under Int. Conv., March 8, 
1013. 

8bs Oer. Pat. 271,685 of 1913 ; this J., 1914, 669.— T. F. B. 


m -sons ; FERTIUSEBS. 


Nitrogen in miiitures of calcium nitrate and emmmide ; 

Determinatwn of . A. Stutzer. Chem.-itoit., 1914, 

88 , 697. 


KiTMVi! asqd nitrite are first determined by SohloBing's 
(ivaotion with ferrous ohiorido), and then a 
portkm, fenderod free from nitrate, is treated by 
K]e1dahr« method. By heating 1 grm, with 6 nms. of 
ferrous chloride and 26 c.o. of conoentrated hydro- 


I 

I chloric acid, under slight pressure (in a flask fitted with a 
1 Bunsen valve), the nitrate may be completely eliminated 
I on the water-bath in half an hour. In preparing a mixture 
j of calcium nitrate and cyanamide, for use as a fertiliser, 

I loss of nitrogen is liable to occur if the temperature be 
I raised above 60® (J. — F. Sodn. 

i 

j Patent. 

j PImpImk acid; Process of producing available . 

j W. 8. Landis, Niagara Falls, Ontario, Assignor to 
j American C'yanamid (Jo., Nashville, Tonn. U.8. Pat. 
1,094,857, April 28, 1914. 

' A FINELY ground mixture of phosphatt^ rook and a soluble 
I sodium sivlt, e.g., sodium sulphate, is mixed with water, 

! dried rapidly so as to prevent appreciable crystallisation 
! of the Hodiu n sulphate, and then calcined to convert 
1 till) tricalcium phosphate into a soluble compound. — A. 8. 


XVII. -SUGARS; STARCHES; GUMS. 

Sugar cane; E.r. per hunts in thinning out . A. H. 

Roacnfeld. Intern. Sugar .1., 1914, 16, 220 — 221. 
Experiments show'ed that thinning out is nut advan- 
tageous in the cultivation of (ho sugar cane, the production 
of sugar per ac.re being considerably less than vhon the 
ordinary procedure is followed. — if. P. 0. 

Lime content ; J nvesUgatums on the of |caaf| jukes. 

W. E. Gross. Intern. Sugar .L, 1914, 16, 212 — 220. 
Raw eanc juiccK wore found t/O contain from 0*025 k> 0*09 
grm. GaO in 100 c.c. Tn applying the carbonatation pro- 
coHH, and using more' than 1 % of lime, aflor saturation the 
clarified juice' contained less lime than the original raw 
juice, so that, e.g., with 2 % of lime so small an amount as 
0*03 grm. GaO in 1(K> c.i!. could be obt-ained. With the 
defccation-sulpliitation process, on the other hand, the 
greater the initial sulphitat-ion the higher was the lime 
content of the clarified juice. Sodium carbonate when 
added to a clardic'd juice had only a v(‘ry slight effi'ct in 
diminishing the linu! content, as much as 3 lb. per ton of 
cane, for example, causing a reduction of 28 % only of the. 
original amount of lime present. Phospliorio acid and 
disodium phosphate also had little elTi'ct in diminishing 
the lime content. In thcs«! cxfuTinients the lime was 
determined by titration with standard alcoholic soap 
solution, the. results being controlled by the gravimetric 
method. — J. P. 0. 


Sugar house control analyses ; Limit of error in certain . 

N. Deorr. Intern. Sugar J., 1914, 16, 222 — 223. 
Dkterminaiions of the wator and sugar in mill bagasse 
were made during 24 hours at intervals of I, 2, and 4 
hours respectively, and the arithmetical mean and the 
probable error of the results were calculated. The 
poroontago extraction of sugar from the cane calculated 
irum the arithmetical mean of the results was pracitoally 
the same whether the samples wore taken at intervids of 
1, 2, or 4 hours, but the probable error was only reduokl 
to reasonable limits when samples wore taken eveiy 
hour.— .1. P. 0. 

Vacuum pan ; Rate of evaporation in a . 

N. Deorr. Intern. Sugar J., 1914, 18, 21(1—211. 

Using a lyre ooil pan of 27(X) ob. ft. strike capacity, and 
2465 so. ft. heating surface, and heating with boiler steam 
of 90 Id. gauge pressure r^uoed to 401b., it was found 
that the maximum rate of evaporation occurs just after 
fdl the heating surface is put into action, and that after 
about 10 minutes the rate rapidly falls, deofeasing 
eventually to one-third the maximum rate. The rate 
per sq. ft. of beating surface is, however, at a maximum 
d^ng the first hour of operation, aiid by tfae taipe that 
all tlhe heating surface is in action, the rate per aq. ft. 
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hAB Already fallen, although the rate of production of 
vapour inoreaees for at least 10 minutes. With very 
large pans, owing to the unovennese of the rate of 
evaporation, peaked loads in the rate of steam con- 
sumption inevitably occur, but this can be prevented by 
the distribution of the heating surface over a number of 
units. It is concluded that there should never be less 
than 3 units (pans) of equal size, so that a nearly uniform 
rate of evaporation spread over the different units can 
be attained. — J. P. 0. 

Molasnes deaacchurification ; Formation oj strontium 

formate in the toastc produd from by the strontia 

ptocess. K. Urban. Z. Zuokerind. Bdhm., 19U, 88, 
368-303. 

In the strontia iiiulasses dosaccharilicatioii }>rucoBs the 
strontium bisaccharatfi separated is allowed to cool, 
when it decomposes into sugar and crystalline strontium 
hydroxide, which lattei' is washed in centrifugals 
with sweet-water, being afterwards heaped in the 
open air to bo regenerated. After a time the tem- 
perature of the mass of so-called “ centrifugal salt ” 
gradually rises, commencing at the outside and slowly 
reaching the centre, 86*^ Q. being sometimes reached. 
Investigation showed that this is due to the decomposition 
of the sugar necessarily remaining in the waste product 
as the result of washing with sweet- wat/(5r ; strontium 
formate is princiiMlly formed at first and later is con- 
verted into strontium carbonate. — .1. P. 0. 

Ungars ; liesolution of racemic by means of optically 

adivc amyl-mercaptan, and the projmiies of some 
mercaiUals. 10. Votoeok and V. VesolV. Per., 11)14, 
47, 1615—1510. 

»-ARABrNOSK was resolved by combination with a pure 
d-amyl-mercaptan and fractional crystallisation of the 
mixture pf mercaptals from alcohol. The method is 
probably applicable to other aldoses. The amyl alcohol 
from which the mercaptan was prepared was isolated 
from fusel oil (20 litres of which yielded 40 grma.) by 
rectification, saturation with hydrogen chloride, further 
rectification, combination with 3-nitrophthalic acid, 
and fractional crystallisation and hydrolysis of the ester 
(m. pt. 114*8'’ — 116*2° ( 1 .). The optical rotation of the 
pure alcohol was — 9*«0'’ in a 200 mm. tube, and the 
characters of the mercaptan were; b. pt. 119“ — 121° U. 
(iineorr,), sp, gr. 0*8416 at 23° C., and (ajo— 3*21“ at 
23“ C. The melting points of a number of pure d-amyl- 
and isoamyl- mercaptiUs of aldoses are given. — J. H. L. 

Starches; Diverse nature of . C. Tanret. Comptes 

rend., 1914, 158, 1353—1356. 

Starohjss from a number of different kinds of plant’^ 
were all found to contain the amylo})eotin and amyloses 
of Maquenno and Roux (this J., 1906, 192, 601). The 
proportions of the constituents varied in the different 
starches, tjio amylopeotin-content ranging from 07 % in 
chestnut starch to 79*6 % in banana starch. The amyloses 
of the different starches were not equally soluble in hot 
water, and th(j amylo^tin of })otato starch, unlike 
that of other starches, mssolved fairly readily in boiling 
water. An aqueous solution containing both amylose 
and amylopeotin may be freed from the former by soaking 
cotton in it. The liquid expressed from the steep^ 
cotton gives with iodine a violet colour oharaoteristic 
of amylopeotin, whilst the cotton gives a blue colour. 

—L,% 

Patents. 

Su^r cane juices ; Process of purifyiny and clarifying raw 

. B. £. Qordon, Wallawburg, Ontario. U.S. 

Pat. 1,094,436, April 28, 1914. 

The raw Juice is heated to above 90*^ 0., cooled quickly, 
freed from precipitated impurities, treated widi lime 
and oarbonatated, heated to above 90“ 0. whilst the 
oatoiutn oarhonate is still present, and «gain freed from 
pii^^tated imporitiM, the treatment with liaie, etc., 
being then repeared.'-'L. E. 


Su^r futces; Process of combined sulphiUdion within 

j ^ntte limits, for purifying and decolourising . 

j d. Weisberg. First Addition, dated Jan. 30> 1913, to 

j Fr. Pat. 456,936, Juno 6, 1912 (this J., 1918, 966). 

I The mud precipitated during the second oarbonatation 
contains oaloium sulphite, and is added to the raw juice 
together with the lime used for the first defecation. The 
amount of lime required is thus diminished, and the 
clfu'iiication of the juice is improved. — L. E. 


Sugar juices; itamval of non-sugars from , G. 

Oohlrich. Kr. Pat. 465,680, Dec. 2, 1913. Under 
I Int. Conv., Deo. 4, 1912 and Feb. 17, 1913. 

Dippu.'iioN juict' is treated first with a motallio sulphate, 
preferably iron sulphate, then with pure milk of lime, atid 
saturateef with carl on dioxide or a mixture of this gas and 
sulphur dioxide until the alkalmity is reduced to say 
0*01 %. The treatment with lime and saturation are 
rotated once or, if necessary, twice, any iron in th^ 
'nice being removed before the third treatment with 
inie, by addition of calcium sulphide or polysuphide. The 
defecati^d juice is concentrated in vacuo to 62“ — 65“ Brix, 
heated to 100“ C., liltered, saturated with sulphur dioxide 
until slightly acid, made alkaline, nearly neutralised with 
sulphur dioxide, heated to 90“ — 100° U., filtortxl, boiled to 
massociiite in vacuo, and oontrifugod. The mother 
syrup from each ojx?ration may bo worked up in succeeding 
operations until sufficiently charged with salts to be suitable 
for working up into second jet sugar. The waste syrup 
finally obtained is diluUsl to about 60“ Brix, cooled, and 
filter^ or centrifuged to remove the alkali sulphates ; 
the sulphates remaining in the mother liquor are separated 
ill the form of alums.— L. E. 


Sugar beetroots ; Prdminary treatment of to obtain 

juice, M. Lindner. Fr. Pat. 466,021, Dec. 10, 1913. 
Under liit. Conv., Dec. 11, 1912, and Deo, 1, 1013. 

The 8vru|>H or molasses obtained as described in Ger. Pat. 
268,530 of 1912 (this J., 1914, 21 2), are treated at 7D“— 80“ 0. 
with colloidal alumina and then with diluted milk of 
lime or lime water, and the mixture is boiled and filtered. 

-T. F. B. 


Sugar cane and similar saccharine material ; Extraction of 

juice from . O. Mengelbier, Berlin. Eng. Pat. 

1.5,070, ./uiie 30, 1913. Under Int. Conv., Oct. 19, 1912, 

«BB Ger. Pat. 261,999 of 1912 ; this J., 1913, 020.*~T.F.B. 

Sugar from molasses ; Process of obtaining' . A. Qrkntz« 

dorffer, Assignor to A. ijist, Magdeburg, Germany, 
U.8. Pat. 1,095,852, May 6, 1914. 

See Ft. Pat. 460,192 of 1913 ; this J., 1914, 36,— T. F. B. 


Process for reiidering umylaceaus substances soluhk* Fr, Pat, 
466,276. See VI. 


xm-FfiBiuBinrAiioii voustbiei. 

Yeast preparations ; Entymotic fornwdion of potysacekarHei 

by . A. Harden and W. J, Young. Bioohem. J,» 

1913, 7, 630—036. 

In the alcoholic fermentation of dextrose and Invulose 
by Lobodeff’s maceration oxtraei of dried yeast, daktro* 
rotatory polysaooharidos are formed, tiw p^not, in the 
ease of Invulose being of a riyeogen-like nature (op. Cremer* 
this J., 1899, 777). The aioerenoe between the amount of 
sugar removed and that equivabnt to the carbon dioxide 
evolved during fermeptation wBA yeast Juioe (this J., 
1904, 460) is ^efly due to the formation of thsjie poly* 
saoobarides.— L. S. 
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Yeast fermeTthUion without sugar. XVI. Question of the 
formation of lactic acid in the fermenUUion of pyruvic 
acid by living yeasty and remarKS on fermentation jpro- 
cesses. C. Nouberg and J. Kerb. Biochera. Zoita., 
1914, 62 , 489-497. (Soo also this .L, 1914, 37, 496.) 
Thu fermentation of pyruvic acid by living yeaat roaem- 
bles that of sugar, in that no lactic acid is formed as 
by-product. For the investigation of the formation of 
lactic acid in ocll-frec fermentation, Buchner’s pressed 
juice is preferable to maceration juice, since the latter, 
especially whoa prepared from commercial dried yeast, 
is liable to l)o infected with acid-forming bacteria (cp. 
Oppenhoimor, this J., 1914, 15fl). The much "greater 
production of lactic acid from glycoraldehyde than from 
sugar, observed by Oppenheimer {he. cit.) with respect 
to cell-free fermentation, is evidonce against the assump- 
tion that glycoraldehyde, as an intermediate product 
of fermentation, is the immediate precursor of the lactic 
acid formed from sugar. — J. H. L. 


Phytochcmical reduriions. II. Transformation of fatty 
nitro-compounds into amines. III. Transformation of 
aromatic and fatty-aromatic aldehydes into alcohols. 

Neuborg and K. Welde. IV. Formation of n-amyl 
alcohol by yeast. Natural occurrence of n-amyl alcohol. 
0. Neuborg and F. F. Nord. Biochem. Zeita.^ 1914, 62, 
470-488. (See tliis J., 1914, 434.) 

LtVTNO yeast in course of fermentation reduces nitro- 
othano and nitromethane to ethylaminc and methyl- 
amino respectively. In an experiment similar to those 
carried out with nitrobe.nzeno {he. cit.), about 3 grms. of 
ethylaminc were obtained from 20 grms. of nitroethanr . 
Fermenting yeast, which luw already been shown capable 
of reducing fatty aldehydes and furfural (see Neuborg 
and Stoonbock, this J., 1913, 813 ; Lintnor and v. Liebig, 
this J., 1911, 016 ; 1913, 1081) will also reduce benzaldc- 
hyde and phenylacotaldehyde, the yields obtained in the 
two oases being 20 — 30% of bonzvl alcohol and 66 — 70% 
of phenylethyl alcohol. Experiments having shown that 
w-voleraldohydo can be reduced Uj »-amyl alcohol by 
living yeast, wit'i a yield of 70%, the authors investigated 
fusel oil (fro n fermented molasses) for this alcohol and found 
it present in very small quantities. It is doubtless derived 
from n-aminocaproio acid (norleucin) which, as Abdor- 
halden and Weil have recently shown (Z. physiol. Chem., 
1913, 84 , 39 ; 88 , 272), occurs in small quantities as a 
constituent of some proteins. — J. H. L 


Acetaldehyde; Production of— during the amierobic 
fermentation qf dertrose by Bacillus cedi communis 
{Bscherich). E. C. Grey. Biochem. J,, lOlL 7, 

359-363. 

A SMALL quantity of acetaldehyde is formed by the action 
of B. coli communis on de.vtrosc under anaerobic conditions, 
but much less or none at all is formed by the variety 
of B. coli obtained by growth on agar containing s idiiim 
ohloroaoetate (c.p. Harden and Fenfold, this .1., 1912 
894). Since this variety of B. coli pro<luoos no gae, and 
less alcohol and acetic acid than the original organism, 
the formation of acetaldehyde by the latter is reUted to 
the formation of alcohol, carbon dioxide and hydrogen 
rather than to the other products, and it is suggested that 
the acetaldehyde is a primary product of the fermentation, 
a sug^tion in accord with Kostytschew’s view that 
aoetamehydo is an intermediate product of alcoholic 
fermentation (see this J., 1912, 553). — L. £. 

Rums ; Oomposition of . Bonis. Ann. Falsif., 1914, 

7, 164—166. 

SiNos 1902 rums distilled from sugar cane juice which 
has been defecated with lime, have been exported from 
Miartiiiiqae to France for blending with molasses rums. 
The eld figures lor the non-aloohvdio coefficient no longer 
afford any certain means of distinguishing between the 
two daiMO >of nimi. The ratio of esters to higher aloobols 
it lest than 1 in the case of sugar cane juioe rums and some 


molasses rums. Using the values of this ratio as absoisse, 
and the sums of the esters and higher alcohols as ordinates 
the points of intersection fall within a weU-defint^ tone 
in the ease of pure rums, and above or below this tone 
respectively in the case of rums oontaining added essential 
oil or industrial alcohol in appreciable quantity. — C. A. M. 

Assay of digestive ferments. Grabor. See XX. 

Laborahnj studies on muU extract. Graber. See XX. 

Specific, reaction for ethyl acohol. Method of identifying it 
in presence of aldehyde, acehne, methyl akowl, etc. 
Toiiiiiolli. See XX. 


I Patents. 

i Brewing processes. E. W. Kuhn, Brussels. Eng. Pats. 

7456 and 9170, April 18, 1913. 

1 (1) Malt is mashed in water at 10“ C., and the extract 
j filtered, the starch separated thereby being added to the 
' mashed malt ; the process is repeated until the enzymes 
which act on carbohydrates are almost completely 
! extracted, the loss soluble proteolytic enzymes remaining 
in the m^t. The malt is then added to water at 50° 0., 
kept at this temperature for several hours to jpeptoniso 
the albumin, added to boiling water and boiled for one or 
more hours to gelatinise the starch, cooled to 80° C., 
treated with the cold extract first obtained, and kept 
at 80° C., with stirring, to convert the starch paste into 
soluble dextrins. The peptonisation and dextrinisation 
may be increased by addition of active pepsin and amylase 
respectively, and both processes may be accelerated by 
addition of about 0*15% of phosphoric acid to the 
malt. (2) Malt is miuiorat^ in water at say 10° C., and 
the extract filt'ircd and treated with about 60 o.o. of 
phosphoric acid per 100 litres. The macerated malt 
is added to boiling water, boiled for one hour, cooled to 
80° C., treated with the cold extract, and, if necessary, 
with active amylase, and kept at 80° 0. for two hours with 
stirring. The starch is thus converted into soluble 
dextrins, whilst the albumin, which is not subjected 
to proteolytic action at any stage, is coagulated and 
remains in the dregs. — L. E. 


Orape marcs; Process of treating for the extraction 

of various useful products. E. Diadier. First Addition, 

; dated Nov. 17, 1913, to Fr. Pat. 458,344, May 24, 1913 
i (this J., 1913, 1081). 

I Iir the marc has boon partially or completely fermented, 
the alcohol is recovered either by volatilisation in steam 
I or in the form of low-grade wine by diffusion, the mare 
' then being dried. The oil is extract^ from the seeds with 
I say petroleum ether, and the tannin and resins are 
extracted from the residue with alcohol. The alooholio 
extract is distilled ; tho residue may be treated with 
water which dissolves tho tannin and the bulk of the 
colouring matters. — L. F. 

Wood ; Process of treating with a view to its con- 

version into carbureted alcohol. G. BoulaiB and P. £. 
Lefevre. Fr. Pat. 466,534, Feb. 7, 1913. 

The process is based on the power of wood charcoal 
to abi^b a large quantity of sulphur dioxide wffich is 
almost entirely liberated on heating the charcoal to 100° C. 
Wood fibre is placed in layers alternating with layers of 
wood charcoal oontaining sulphur dioxide, the whole 
being heated in an autoclave until tho fibre is suffioiently 
disintegrated, and then allowed to oool. The fibre is 
then saccharified with dilute acid, the product being 
fermented and distilled; the Unsaooharified residue, 
which has been reduced to a minimum by the treatment 
with Bulphuroqs acid, is distilled, the methaqe, ethylene, 
methyl alcohol and acetone thereby obtained being 
utilised for oarbuietting the ethyl aloohol — ^L. E. 
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hAB Already fallen, although the rate of production of 
vapour inoreaees for at least 10 minutes. With very 
large pans, owing to the unovennese of the rate of 
evaporation, peaked loads in the rate of steam con- 
sumption inevitably occur, but this can be prevented by 
the distribution of the heating surface over a number of 
units. It is concluded that there should never be less 
than 3 units (pans) of equal size, so that a nearly uniform 
rate of evaporation spread over the different units can 
be attained. — J. P. 0. 

Molasnes deaacchurification ; Formation oj strontium 

formate in the toastc produd from by the strontia 

ptocess. K. Urban. Z. Zuokerind. Bdhm., 19U, 88, 
368-303. 

In the strontia iiiulasses dosaccharilicatioii }>rucoBs the 
strontium bisaccharatfi separated is allowed to cool, 
when it decomposes into sugar and crystalline strontium 
hydroxide, which lattei' is washed in centrifugals 
with sweet-water, being afterwards heaped in the 
open air to bo regenerated. After a time the tem- 
perature of the mass of so-called “ centrifugal salt ” 
gradually rises, commencing at the outside and slowly 
reaching the centre, 86*^ Q. being sometimes reached. 
Investigation showed that this is due to the decomposition 
of the sugar necessarily remaining in the waste product 
as the result of washing with sweet- wat/(5r ; strontium 
formate is princiiMlly formed at first and later is con- 
verted into strontium carbonate. — .1. P. 0. 

Ungars ; liesolution of racemic by means of optically 

adivc amyl-mercaptan, and the projmiies of some 
mercaiUals. 10. Votoeok and V. VesolV. Per., 11)14, 
47, 1615—1510. 

»-ARABrNOSK was resolved by combination with a pure 
d-amyl-mercaptan and fractional crystallisation of the 
mixture pf mercaptals from alcohol. The method is 
probably applicable to other aldoses. The amyl alcohol 
from which the mercaptan was prepared was isolated 
from fusel oil (20 litres of which yielded 40 grma.) by 
rectification, saturation with hydrogen chloride, further 
rectification, combination with 3-nitrophthalic acid, 
and fractional crystallisation and hydrolysis of the ester 
(m. pt. 114*8'’ — 116*2° ( 1 .). The optical rotation of the 
pure alcohol was — 9*«0'’ in a 200 mm. tube, and the 
characters of the mercaptan were; b. pt. 119“ — 121° U. 
(iineorr,), sp, gr. 0*8416 at 23° C., and (ajo— 3*21“ at 
23“ C. The melting points of a number of pure d-amyl- 
and isoamyl- mercaptiUs of aldoses are given. — J. H. L. 

Starches; Diverse nature of . C. Tanret. Comptes 

rend., 1914, 158, 1353—1356. 

Starohjss from a number of different kinds of plant’^ 
were all found to contain the amylo})eotin and amyloses 
of Maquenno and Roux (this J., 1906, 192, 601). The 
proportions of the constituents varied in the different 
starches, tjio amylopeotin-content ranging from 07 % in 
chestnut starch to 79*6 % in banana starch. The amyloses 
of the different starches were not equally soluble in hot 
water, and th(j amylo^tin of })otato starch, unlike 
that of other starches, mssolved fairly readily in boiling 
water. An aqueous solution containing both amylose 
and amylopeotin may be freed from the former by soaking 
cotton in it. The liquid expressed from the steep^ 
cotton gives with iodine a violet colour oharaoteristic 
of amylopeotin, whilst the cotton gives a blue colour. 

—L,% 

Patents. 

Su^r cane juices ; Process of purifyiny and clarifying raw 

. B. £. Qordon, Wallawburg, Ontario. U.S. 

Pat. 1,094,436, April 28, 1914. 

The raw Juice is heated to above 90*^ 0., cooled quickly, 
freed from precipitated impurities, treated widi lime 
and oarbonatated, heated to above 90“ 0. whilst the 
oatoiutn oarhonate is still present, and «gain freed from 
pii^^tated imporitiM, the treatment with liaie, etc., 
being then repeared.'-'L. E. 


Su^r futces; Process of combined sulphiUdion within 

j ^ntte limits, for purifying and decolourising . 

j d. Weisberg. First Addition, dated Jan. 30> 1913, to 

j Fr. Pat. 456,936, Juno 6, 1912 (this J., 1918, 966). 

I The mud precipitated during the second oarbonatation 
contains oaloium sulphite, and is added to the raw juice 
together with the lime used for the first defecation. The 
amount of lime required is thus diminished, and the 
clfu'iiication of the juice is improved. — L. E. 


Sugar juices; itamval of non-sugars from , G. 

Oohlrich. Kr. Pat. 465,680, Dec. 2, 1913. Under 
I Int. Conv., Deo. 4, 1912 and Feb. 17, 1913. 

Dippu.'iioN juict' is treated first with a motallio sulphate, 
preferably iron sulphate, then with pure milk of lime, atid 
saturateef with carl on dioxide or a mixture of this gas and 
sulphur dioxide until the alkalmity is reduced to say 
0*01 %. The treatment with lime and saturation are 
rotated once or, if necessary, twice, any iron in th^ 
'nice being removed before the third treatment with 
inie, by addition of calcium sulphide or polysuphide. The 
defecati^d juice is concentrated in vacuo to 62“ — 65“ Brix, 
heated to 100“ C., liltered, saturated with sulphur dioxide 
until slightly acid, made alkaline, nearly neutralised with 
sulphur dioxide, heated to 90“ — 100° U., filtortxl, boiled to 
massociiite in vacuo, and oontrifugod. The mother 
syrup from each ojx?ration may bo worked up in succeeding 
operations until sufficiently charged with salts to be suitable 
for working up into second jet sugar. The waste syrup 
finally obtained is diluUsl to about 60“ Brix, cooled, and 
filter^ or centrifuged to remove the alkali sulphates ; 
the sulphates remaining in the mother liquor are separated 
ill the form of alums.— L. E. 


Sugar beetroots ; Prdminary treatment of to obtain 

juice, M. Lindner. Fr. Pat. 466,021, Dec. 10, 1913. 
Under liit. Conv., Dec. 11, 1912, and Deo, 1, 1013. 

The 8vru|>H or molasses obtained as described in Ger. Pat. 
268,530 of 1912 (this J., 1914, 21 2), are treated at 7D“— 80“ 0. 
with colloidal alumina and then with diluted milk of 
lime or lime water, and the mixture is boiled and filtered. 

-T. F. B. 


Sugar cane and similar saccharine material ; Extraction of 

juice from . O. Mengelbier, Berlin. Eng. Pat. 

1.5,070, ./uiie 30, 1913. Under Int. Conv., Oct. 19, 1912, 

«BB Ger. Pat. 261,999 of 1912 ; this J., 1913, 020.*~T.F.B. 

Sugar from molasses ; Process of obtaining' . A. Qrkntz« 

dorffer, Assignor to A. ijist, Magdeburg, Germany, 
U.8. Pat. 1,095,852, May 6, 1914. 

See Ft. Pat. 460,192 of 1913 ; this J., 1914, 36,— T. F. B. 


Process for reiidering umylaceaus substances soluhk* Fr, Pat, 
466,276. See VI. 


xm-FfiBiuBinrAiioii voustbiei. 

Yeast preparations ; Entymotic fornwdion of potysacekarHei 

by . A. Harden and W. J, Young. Bioohem. J,» 

1913, 7, 630—036. 

In the alcoholic fermentation of dextrose and Invulose 
by Lobodeff’s maceration oxtraei of dried yeast, daktro* 
rotatory polysaooharidos are formed, tiw p^not, in the 
ease of Invulose being of a riyeogen-like nature (op. Cremer* 
this J., 1899, 777). The aioerenoe between the amount of 
sugar removed and that equivabnt to the carbon dioxide 
evolved during fermeptation wBA yeast Juioe (this J., 
1904, 460) is ^efly due to the formation of thsjie poly* 
saoobarides.— L. S. 
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K was grown ; in tills latter the ojffluent was rendered 
sntly clear owing to the enormous surface offered by 
the grass. In sludge, the use of lime in moderate quantities 
does not effect the separation of the water, and the large 
quantities added in sludge pressing are necessary because 
of the attraction between the wat<^r and the colloids. 

—3. H. J, 

Thiosulpfuilf ; Oridniion oj ity certain tnicteria in pure 

(iuUure. W. T. Lockett. Proc. Hoy. JSoc., 11)14, B, 87, 
441—444. 

It had been found that the effluents from sewage filters 
oontaiqing thiosulphates were completely oxiaised by 
aeration in jiresenoo of living organisms (see this J.', 1913, 
579). Attempts to isolate the organisms concerned in 
this oxidation failed when ordinary miitivation media 
were used ; but a solid medium prepared from solutions of 
ammonium sulphate and sodium thiosulphate, and gelatin^ 
gave a growth of slow growing, non- liquefying, bluish 
white colonies. About 100,000 of these colonies were 
present per c.c. These organisms when inoculatorl into 
a solution containing sodium thiosulphate and other salts 
produced a white stringy growth at 20" ()., and after three 
weeks the whole of the thiosulphate was oxidised to acid 
sulphate ; no deposition of sulphur nor formation of 
thionic acids occurrofl. IVolongwl contiu?t with slightly 
acid solutions imiMiired the activity and growth of the 
organism, — .7. H. 


Sulphuroufi and mlphurie acuU in the atmosphere ; Damage. 
eAiused to vegetation ftp — R. R. Tatlock and il. T. 
Thomson. Analyst, 1914, 89, 203—210. 

Sulphurous and sulphuric acids were determined as 
sulphat-es in the acidified arpieous extracts of grass, 
oak-leaves, bracken, etc., taken from districts with atmos- 
pheres ranging from exceptionally pure to exce])tionally 
polluted with smoko. The rtisulis, calculated as SO'j 
upon the dried substance, slmwed that it is not justifiable 
to conclude that plants containing more than a certain 
proportion of siilphatos have beeri injured by sulphurous 
or sulphuric acid, unless free acid is also iinvMuit. For 
example, grass grown in a fairly pure atmosphere, contains 
up to 0’3% S()j, but may contain os much 10%, 
without injury, in the absence of freo acid. Injured 
bracken contained 0-350% SO,, or more than double 
that of an uninjured sanifilc, but there was also free 
acid. Acid and damaged oak leaves contained only 0-202 % 
SOs, as against 0-42 % in uninjured leaves, whilst healthy 
birch leaves contained 0-80 % as compared with 0-248 % 
in acid and injured leaves. The atmosphere of cities 
oonsuming muon coal was found to be only exceptionally 
or locally acid, as for examjile whim coal coni>aining muon 
sulphur (5 to 6 %) was burniHl ; but after diffusion of the 
fumes acidity in the surrounding atmosphere could not bo 
detected. — 0. A. M, 

Acetylene ; PhysUde^ical characteristics of with 

respect to its use in mining. R. R. Smith. Intornat. 
Acetylene Assoc., 1913. School of Mines Quart., 7914, 
86, 143—163. 

From experiments on the human subject it was concluded 
that acetylene generated from carbide had no poisonous 
action, lour men having been allowed to remain in 
an atmosphere containing 2-5% for over two hours 
without any noticeable effect. With higher proportions 
the gas merely acted as a narcotic. Flame extinction 
ooouired with an oil lamp at 13 % and with an acetylene 
lamp at 28% Cl carbon dioxide in a still atmosphere, 
but at 10 % and 17 % with moderate motion. — F. Shdn. 


of the filter tank and which in turn support the perforated 
slabs constituting the false-bottom carrying the filtering 
material.— W. P. S. 

I House and town refuse ; Treatment of . A. D. Furse, 

i Beckenham, Kent. Eng. Pat. 20,232, Sept. 8, 1913. 

I The refuse is passed through a disintegrator, then between 
fill ted rollers into a perforated cylinder where the mass 
j is subjected to pressure by means of a screw-worm. The 
compressed refusi^ is screened to separate fiuffy ipaterial 
j and the screened material ground to a powder. — W, P. S. 

' Refuse mater ud ; .Apparatus for incinerating . T. E. 

i Wasley, San Jose, Cal. U.S, Pat. 1,094,503, April 28, 
! 1914. 

' A BRyiNfj chamber for the refuse is situated directly over a 
, furnace, sliding plates being providefl in the floor of the 
I chamber so that the dried material may be discharged 
j into the furnace. The drying chamber and the furnace 
I each communicate with a condenser, that commu moating 
I with the furnace being connected with a stack fftt^ 

' with a water-spray ; the watiT flowing from the stack 
. is colletited in a settling tank. — W. P. S. 

: Impregnating fabrics mth inserticuM substances ; Process 

j of . W. Wildt. (ter. Pat. 272,822, Ang. 29, 1913. 

i The fabric (cushions, etc. ) is treated fifst with formaldehyde 
I solution and then with ammonia solution. The formalde- 
I bydo acts as an insticticido when applied and then com- 
! bines with the ammonia to form hoxamothvlenetetrumiue, 

I which subsequeutl}’ is slowly decomposed with re-formation 
I of formaldehyde. — A. S. 

i 

I Water-softejiing agents ; Manufacture of . A. G. 

! Bloxam, London. fVoni Voi*eiri. Seidenf&rbereien 0. A. 

Langcnbock und T. P. Lobe, Elberfeld, Germany. 

: Eng. Pat. 9756, April 25, 191,3. 

Sek Fr. Pat. 493.044 of 1913 ; this J., 1914, 331.— T. F. B. 

Water ; Process of purifying from germs by means of 

bromine, M. Riegel, Berlin. U.S. Pat. 1,094,475, 
j April 28, 1914. 

I SEElter. Pat. 272,271 of 191.3; this J., 1914,594.— T.F.B. 

i 

! Oxidising process [for treatment of untcr^ p/r.]. L. Linden, 
I Brussels. U.H. Pat. 1,094,731, April 28, 1914. 

See Eng. Pat. 20,559 of 191 1 ; this J., 1912, 508.— T. F. B. 


Waste water ; Apparatus for purifying . E. Mann and 

J. Hetws, Ebortsheim, Germany. U.S. Pat. 1,095,409, 
May 6, 1914. 

See Fr. Pat. 494,483 of 1913 ; this J., 1914, 478.— T. F. B. 


Sludges extracted from residual imlers of all kinds ; Process 

for carrying out the fermentation and agitation of and 

apparatus therefor. Comp. Claricite, Paris. Eng. Pat. 
24,726, Oct. 30, 1913, Under Tnt. Conv., Nov. 25, 
1912. 

See Fr. Pat. 462,573 of 1912 ; this J., 1914, 331.— T. P. B. 


XX.-ORGANIC PRODUCIB ; MEDlCDfAli 
SUBSTANCES; ESSENTIAL OILS. 


Patkhts. 

Water; Mttm for filtering in reservoirs. Pueob. 

CbabRl 0 t Oi^.. and A. Pueoh, Paris, Eng. Pat. 11,284, 
lUy U, 1918. AdfUtion to Eng. Pat. 24,011 of 1909, 
iiM Nov, 25, 1908. 

Ooiti#i90il& air is supplied, throfi|^ distribution x^hambers, 
to ^oftted solierote pipes iupported above the bottom 


Ipecacuanha root ; Alkaloids of true . t). Hesse, 

Annalen, 1914, 406, 1-^7. (See also this J., 1996, 
384 ; 1898, 869 ; 1901, 500.) 

Fihsly-powosbxo ipeoacuanha root {GephoAU ipi- 
cacuanho, KiohUrd) was moistened with ooid sodlttin car- 
bonate Solntidu (1 part of oaloined soda to 8 of wathrl, 
add extriioled frith a mixture of bhnsefih and ^atrohntia 
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befiiiae (1 ; 6) at 60‘’~70® C. The alkaloids were removed 
from the extraot by means of N JIO aulphurio aoid, the aoid 
solution treated with excess oi ammonia, and extracted 
with ether. I ho ether solution was oonoentratod and 
shaken with successive portions of N /5 sodium hydroxide 
till the alkaline solution remained clear on addition of 
ammonium chloride. The alkaline solution was diluted 
with an equal volume of water, washed with ether, troattn:! 
first with a slight excess of hydrochloric acid, then with 
ammonia, and the precipitate oephaeline dissolved in 
ether and orystallis^. The ether solution of emetine, 
after washing with sodium hydroxide solution as described, 
was mixed with an ethereal solution of oxalic acid, added 
gradually, in small jmrtions, the ether poured off, the 
preoipitAk': dissolved in warm water, and the emetine con- 
verted into hydrobromide by addition of a saturated 
solution of sodium bromide. From the bromide mother- 
liquor, a new alkaloid, ipetumine, was precipitated by 
ammonia. When the original sulphuric acid solution of 
the alkaloids was treated with ammonia and extracted 
with ether, psychotrine remained dissolved in the ammo- 
niacal solution, imparting to it a blue fluorescence ; it was 
extracted by chloroform. In the purification of the 
emetine hydrobromide by reerystalUsation from water, 
the mother-liquor was found to contain a fifth alkaloid, 
hydrnipemmine., which was siqiarated from emetine 
by fractional precipitation with sodium bromide. 
The composition of the five alkaloids is : emetine, 
('^,Hj 7 (OCH 3 ) 4 (OH)Ng ; Cephaciline and hydroipwa- 
inine, (!j 5 Hj«(()CH 3 )a(()H)Ng ; psychotrine and ipeoamine, 
(■j 8 H^g(OGH 3 )a(()H)Nj. ephaeline and hydi'oipeoamine 
contain a phenolic and the otner thri^ alkaloids an alcoholic 
hydroxy group. Emetine cannot easily lie purified by 
means of its hydrochloride, but its hydrobromide can 
easily bt^ obtained pure, and should be preferred to any 
other emetine preparation for medicinal p.ir|>oHeH. The 
priportions of the different alkaloids found in various 
commercial kinds of ipecacuanha (air-dried) arc shown in 
the following table 


Emetine 

l|)ecamliie:iii(l iiydro- 

i])ecaiuine 

Oepliuidliu; 

Psychotrine 


Total 


Minas. 

Matto 

(JroH- 

HC 

•lohon* 

(‘artliagona. 

’ 1 ^ 


O' 1 



0 

•ly 







IHl 1 

1-00 

1-02 

1-03 

0-0 1 

1-13 


0-311 

or»;{ 

0-2.5 

0-22 

0-,H2 

u-«o 

(»-fl2 

o-r *2 

0-40 

0-74 

0-Hl 

0 IH( 

0-05 

0-00 

(»01 

0-0.5 

0-00 

2-5(1 

1 2 -oa 1 

2-73 1 

l-7« 1 

1-00 

2-. ”2 


salts were converted into basic salts, CigHuNtOBrnKB^. 
by treatment with pyridine or the oaloulatM amouni of 
sodium carbonate solution. The basic salt obtained from 
the yellow dihydrobromide was white and melted at 
178“ C., whilst that from the white hydrobromide 
melted at about 168“ C. The base corresponding to the 
latter was obtained by treatment with exoess of sodium 
carbonate solution. It was bitertiary as a result of inner 
alkylation, and crysiallitkHl from benzene in rhombohedral 
crystals, m. pt. 124°— 125“ (X When the yellow dihyclro- 
bromide was treated with exoess of sodium oarbonate 
solution, einchotoxino dibromide was produced, molting 
at 10.')“ 0. after crystallising from ether. When the solu- 
tion of this bfluio in benzene was boiled, or the chloroform 
solution was allowed to stand, the basic salt of m, pt, 
178“ was formed. — F. Shdn. 


Oale^a officitudiH : An alkaloid from . (?. tanret. 

(iomptes rend., 1914, 158, 1182—1184. 

The seeds of (hiktja officinaHs were extracted with 60 % 
alcohol and the extract mirilied by means of lead acetate 
and barium hydroxide. The alkaloid was finally separated 
as the sulphate, (('oHiaNslaHjSOg, erystallising in flrte 
white needles, m. pt. 227“ (X (Maqiienhe block), and 
o])tically inactive. The yiebl was about O-S %. The free 
base was ver}’ hygroscopic and soluble iri watof but in- 
soluble in other and enloroform. When crystalline it 
melted at r»0‘'--fjr)'' (!. Th(» pic.raf^) was projtartHl by the 
addition of picric acid to th(^ sfklution of the sulphate and 
melted at 180“ (J. — F. Sudk. 


/IjjorctV and Um snUa. V. J*aveBi. Gaz. ohim. ital., 19U, 
44, 1., 398—405. 

The yield of alkaloids from Pajmver dubinm is mnoh 
higher if the fresh material l)e extracted with alcohol thail 
if the dried material be usihI as deseril»ed previously (this 
J., 1907, 1108). Petroleum ether (b. pt. 46“— 50“0.) 
dissolves 1 1 % of a]K)reine at the boiling point and only 
about 3‘5% at 15“— 20'’G, and the alkaloid can be 
crystallised from the hot supersaturated solution. It 
melts at 88° — 89° C. (eorr.) to a greenish yellow fluorescent 
liquid, which decompost^s when heated in the air but can 
be distilUnl in a current of an inert gas such as hydrogen 
or carbon dioxide. Aporeino is dextto-rotntory, 
[aj',r=+75‘l9 in 95% alcohol. The petroleum ether 
extract of the crude alkaloid contains, besides aporeine, A 
small quantity of another alkaloid, m. pt. 176° — 178°C., 
somewhat less soluble in this solvent. Aimreidine des- 
cribed previously (/or. cit.) os an alkaloid accompanying 
aporeine, is rcalfv prrtduced by the action of light and air 
on the latter or on some other constituent of the crude 
alkaloid. — A. S. 


All of the ipecacuanha alkaloids give a yellow colour reaction 
with bleaching powder in prOTonoe of acid. Emetine, 
oephaeline and psyohotrine dissolve to a colourless and 
ip^mine and hydroipoeamine to a faintly yellowish 
solution in sulphuric aoid of sp. ^r. 184. On adding a 
sulphuric aoid solution of ammonium molybdate to this 
solution, emetine gives an emerald-^een colour, persistent 
for several hours, oephaeline gives a orownish-i^ changing 
to blue and green and fading in a few hours, psychotrine 
gives quickly a green coloration, and ipeoamine and 
bydroipecamine gradually a faint olive-gteen. The 
rations are due to reduction of the molybdic acid. A 
similar reducing action of the alkaloids is tne cause of the 
reaction wfth potassium ferrioyanide and ferric chloride 
(Allen and Soott-Smith, this J., 1902, 1476).— A. 8. 

Cinchotoxinfi! Comhinaiim of bromine with . G. 

Rohde and S. Meissner. Ber., 1914, 47, 1607—1616. 
CiNOHOTOXiNX dissolved in hydrobromic aoid was treated 
with a sdution of bromine in th^ same aoid at 0“ 0., when 
two salts of the composition, C„H||N|OBr„2HBr, were 
p^uoed, which were sepo^ted by orystaHiiing fipom 
dilute hydrobromic add. One of these was white and 
melted at 151^ C. when anhydrovw. Tlie other was yellow 
and m«it«d at 162“ a in the anhydrous conditioUi Both 


Ilomonatalo'in and naialoin ; Optical irnneridee of , 

ami their recAjrrocal transformalion. E. L6ger. Compies 
rend., 1914, 158, 1189—1191. (See this J., 1914, 276.) 
When the p, y- and c-homonatalolns and natalolna were 
heated to 106°- 110“ (J. with acetic anhydride and sodium 
acetate, each yieide<l a mixture of three aootyl compounds 
exactly similar to those furnished by the natural aloins. 

— F. Shdn. 


Kmeiine, 1. A. Windaiis and L« Hennanns. Ber., 
1914, 47, 1470-1472. 

After energetic oxidation with potassium permanganate 
in aqueous solution, emetine hydrochloride yielded tn- 
hemipinic aoid and m-hemipinicimide.— F. Shdn. 

Vanilla in Madagascar ; CuUitxUion of . A. Fanchdre. 

J. d’Agrio. Trop,; Perfum. and Easent. Oil Beo., 
1914, 5, 152—153. 

Thx variety oultivated in Madagascar is VaniOa pkmiffdia 
introduced from Mexico 40 years ago. It flouruhsi best 
on granitic alluvial soil rich in phosphates and potash, 
in shady situations and with a humid olimate, Bropsga^ 
^ takes plaoe fay means of cuttings which yield a 
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in about three veani. Fertilisation is done by hand. 
The ripe node after gathering are immersed in boiUng 
water for 16 — 20 seoonds, drained^ and placed on woollen 
cloths. They are then exposed to the sun during the 
day and wrapped up at nignt for 4 — 10 days, when they 
develop a chocolate colour. Drying is effected by laying 
the pods on open shelves for severm weeks. In 1911 the 
production of vanilla in Madagascar was 62,430 kilos, 
and in 1912 113,662 kilos. The yield may vary from 
600 to 1000 kilos, of green pods per hectare (60(M900 lb. 
per acre). — F. Shdn. 

VaniUin; Beactions of . E. P. H&usslcr. Z. anal. 

Chem., 1914, 68, 363—371. 

Aqubous alcoholic solutions of vanillin when evaporated 
in an open dish on the water-bath with various organic 
substances in presence of a little dilute hydrochloric 
or sulphuric acid yielded very characteristic colour- 
reactions. Thus, amines, imines and amides gave a yellow 
and phenols a red or violet coloration. In many cases the 
subsequent addition of ammonia effected a change or 
disappearance of the colour. Blank experiments should 
always 1)6 made with the substance in the absence of 
vanillin before- applying such tests. By means of 
p-phenylenediamine hydrochloride (pink colour) or 
pmoroglucinol (yellow colour) it was possible to deteoi, 
respectively, 6 x 10"'^ grm. or 6 x l(r« grin, of vanillin. 

-,J. R. ^ 

Tobacco : Chemistry of . The essential oil of lottaceo, 

W. Halle and E. Pribram. Ber., 1914, 47, 1394 — 1398. 
An essential oil was isolated from the extract obtained 
from tobacco by means of warm organic solvents, 
the yield being 0*047 % of the original weight of 
tobacco. The oil, which had an acid reaction, was 
treated with sodium carbonate solution and fractionattMl 
by distillation which took place between IT and 133® C. 
at 26 — 22 mm. As the fractions developed acidity they 
were again treated with sodium carbonate, distilled, and 
their characters determined. There was finally obtained 
from the lower fractions a hydrocarbon, or CnH,©, 

b. pt. 73® — 76® C. at 20 mni. On oxidation with 
permanganate this yielded tcrephthalic and isobiityl- 
aoetic acids. A small quantity of isovaleric acid was 
separated from the sodium carbonate solution used in 
treating the original oil. — F. Sudn. 

Mall extract ; Laboratory studies on . H. T. Gralier. 

J. Ind. Eng. Ohem., 1914, 6, 403—404. 

Concentrated aqueous glycerin malt extracts darken 
in colour soon after manufacture and on koejiing for a 
year or more acquire an acid taste and disagreeivble odour. 
Extracts of ages varying from 3 to 12 months were found 
not to have suffered any diminution of diastatic activity. 
On keeping for longer ])oriods, however, increasing 
Quantities of lactic acid were formed, and when more 
than 1% was present, the diastatic activity was consider- 
ably weakened. The darkening of the extracts is also 
attributed to lactic acid. — A. S. 

Digestive ferments ; Assay of . H. T. Graber. J, 

Ind. Eng. Chem., 1914, 8, 402—403. 

To obtain uniform results in the determination of the 
diastatic power of pancreatin preparations the starch 
used should bo neutm or very slightly acid to cochineal 
indicator and the moisture content would not vary greatly. 
The diluted iodine solution should always be at the same 
temperature when used. — A. 8. 

Lavender oil wUk high ester content, J. C. Uraney. 

Perfom. and Essent. Oil Rec., 1914, 5, 130. 

Oil distilled in Aj^ from lavender grown at an altitude 
of 900 metres in Dalmatia had the rollowing oharaotem : 
■p. gr. 0*899, optical rotation-^® 80', ettenr 61*6%. 
solubility in 70% alcohol 1 in 4. Oil obtained a 


percentage of 57*1 as against 43 and 49 for oils distilled 
from plants grown at 250 and 500 metres respeotively. 

— P. Shdh. 

Salol, sulphonal and ^‘Uaphtlud; IncompatibilUff of 

\in pharmacmticat preparations], O. Bianohmi. Atti 
R. Aocod. dei Linoei, Roma, 1914, 28 , 1., 608—615. 
Binary and ternary mixtures of salol, sulphonal and 
/^-naphthol wore examined by the method of thermal 
analysis. From fused binary mixtures of sulphonal 
and /f-naphthol and of salol and sulphonal the puro 
components separate. The sulphonal-/3-naphthol eut^io 
contains 62 mols. % of /S-naphthol and melts at 67® C.; 
the salol-sulphonal eutectic contains 92 mols % of salol 
and melts at 34® C. In the case of fused mixtures of salol 
and /j-naphthol, a solid solution separates from mixture 
containing 80 mols. % or more of j8-naphthol ; the eutectic 
contains 86 mols. % of salol and melts at 34*5® C. In 
mixtures containing the three substances, together, the 
ternary outeotio mmts at 27® C., and is compel of salol 
78, /S-naphthol 16, and sulphonal 7 mols. %. Th^ results 
show that it is inadvisable to add sulphonal to mixtures of 
salol and /!i-naphthol which are to be packed up in paper 
or cardboard cases. (See also this,!., 1913, 251.)— A. 8. 

1 .2- Butadiene hydrocarbons ; Bew process for the preparation 

of . 11. Pyrogenetic decomposition of hydroxy com- 

pounds. Ill, Cat^ytic, dehydration of hydroxy com- 
pounds. L. P. Kyriakides. J. Amor. Ohem. Soc., 
1914, 86, 980—1007. 

Glycols and unsaturated alcohols can be dehydrated 
to 1.3-butadienc hydrocarbons by catalysis over kaolin 
or aluminium phosphate, at temtieraturos above 350® C., 
preferably under diminished pressure. Thus /3-butylene- 
glyool was converted into butadiene, the butanediol, 
GII,.CH(OH).CH(('!H 3 ).CH,OH, into isopreno, and the 
|)entanediol, GH,.CH(()H).CH2.0H(OH).0H,, into piperyl- 
enc. Ditortiary a-glycols, e.g. pinacono, can be de- 
hydrated to l.:l-diolcfineB in presence of finely divided 
copper at tem|)eratures above 430® C. The yields in 
most cases are good. Ditortiary, tertiary secondary, and 
disecondary glycols, with the exception of the a-glyools 
1 in the last two oases, can be dehydrated to the correspond* 
ing 1.3-butadione hydrocarbons by the catalytic action 
of small Quantities of halogen acids, or their derivatives, 
particularly the halogen salts of aniline. The process is 
made continuous by boiling the glycol with the catalyst 
in a flask, allowing the hy^ocarbon to distil off through 
a fractionating column os it is formed, and running in fresh 
glycol to take the place of that decomposed. In general 
hydrobromic acid or aniline hydrobromido were more 
omoient than hydrochloric acid, and- produced a smaller 
amount of undesirable by-products. Pinacono with 0*2 % 
of hydrobromic acid or 1% of aniline hydrobromido -was 
converted into 2.3-dimothyM.3'butadiene with a yield of 
over 70%. 2.Methyl-2.4-pentadiene, (CH,) 30 .* CH.CH : CH„ 
was prepared from acetone by condensing it to 
(CH,),C(()H).CH,.CO.CHj, reducing this to the glycol 
and dehydrating with hydrobromic acid ; a 50 % yield of 
the hydrootfbon was obtained, and the remainder oonsisted 
of tlie unsaturatod alcohol, (CH 3 ) 3 C : CH.OHfOH).CH 3 , 
which, by repeating the treatment was eventually entirely 
dehydrated to the methyl pentadieno. This new hydro- 
carbon was polymerised by the sodium process to a 
oaoutohouo-liko substance. Other unsaturatod alcohols, 
similar to the above, were likewise quantitatively de- 
hydrated, isoprene being obtained, for example, from 
(UH,),(XOH).CH : CH.. The method is also applicable 
to the dehydration of tertiary alcohols, thus trimethyl- 
cthylene was readily obtained from dimethylethylcarbinol 
by neating with a smiUl quantity of hydriodic acid or of 
aniline hydrobromide. — Q. F. M. 

I 

Hydrogenation of liquids ,* Catalytic under the 

influence of common metals^ at moderate temperature 
aiM pressure. A. Broohet. Comptes rend., 1914, 15S» 
1861—1353. 

* 

In many oases, the hydrogenation of liquids may be 
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withoot raoonne to high temperature or preMure, and in 
aU oaMi a much lower temperature may be employed 
than teat adopted in the methM of Sabatier and Sendefens. 
!nie proportion of nickel (obtained by reduction of toe 
oxide at about 300^* C.) may be as low ai 0*1 to 0*5% of the 
weight of liquid in some caaes. The method is ap^oable 
to the hydroffenation or reduction of Tarious organic 
oompounoB. A mixture of the active metal and the 
liquid (the aubetanoe to be treated* or ita aolution or 
auapenaion in a auitable liquid) ia agitated vigoroualy in 
pretence of hydrogen at the ordinary or higher preaaure. 

—L. E. 


NUroglyeerin [»» jjharmaceutical preparation ] ; Deter- 

mination of . F. W. Heyl and J. P. Staley. Amer. 

J. Pharm., 1914, S6, lft&-198. 

The colorimetric method with phenoldiaulphonic acid 
introduced by Scoville (toia «J., 1911, 1086) ia more auitable 
for the eatimation of minute quantities of nitroglycerin in 
tablets and other pharmaceutical products than the 
Kjeldahl method. Analyaes by the two methods show 
close agreement. — O. E. M. 


Formic acid ; Method of determining . V. Hottenroth. 

Chom.-^it., 1914, 88* 698. 

The acid, which may be dissolved in a homologous acid 
or other indifferent invent, is treated with acetic anhydride 
and a drop of concentrated sulphuric acid, as contact 
substance. There is an immediate evolution of carbon 
monoxide, in accordance with the equation, 

(CH,CO),O-t-H,0O,H--2CH,.CO,H+0O, 
and the evolved gas is measured. Water, if present, is 
removed by allowing an excess of acetic anhydride to 
react before adding the sulphuric acid.— F. Sodn. 

Ethyl akohol ; Specific reaction for ,• Method of 

identififing it in presence of aldehyde^ acetone, methyl 
alcohol, etc. A. Toninelli. Ann. Chim. Analyt., 1914, 
19, 169—170. 

From 26 to 100 c.c. of the sample is distilled and the fractions 
between 60” and 80” 0. collected in 2 c.c, ]K>rtionH. (Higher 
alcohols, if present, must be removed before distillation by 
treating the sample with a 6 per cent, solution of alum and 
shaking with a small quantity of bonxone.) To each 2 c.c. of 
distillate are added 2 c.c. of iodine solution (12 grms. in 
100 c.c. of ether), and after standing 2 mins., 4 c.c. of 
potassium hydroxide solution (40 grms. in 100 c.c. of 
water). When the solution is decolourised, 2 c.c. of a 
solution of 1.2.4-dinitrotoluone (1*6 grms. in 200 c.c. of a 
mixture of 1 part of carbon bisulphide and 2 parts of ether) 
are added with brisk agitation. In the presonco of ethyl 
alcohol a play of colours is observed in the upper l<^er 
which eventually becomes an intense garnet rod. The 
ration will detect ethyl alcohol in the distillate at a 
dilution of 3 per cent., and is not affected Iw the presence 
of methyl alchol, acetone, or aldehyde. — G. F. M. 


Iodine tincture ; Regeneration of ottered . F. Roques. 

J. Pharm. Chim., 1914, 9, 277—288, 

The free hydriodic acid present in altered tincture of 
iodine may be readily decomposed, with regeneration of 
iodine, by ahaking for a few minutes with excess of finely 
divHed iodic acio. — F. Shdn. 


Patbhts. 

Alkali salts of aoidiyl<<niho-[hydr}axupl^^ acids ; 

Manufacture of . A. G. Bloxam, London. From 

J. A. Wftlfing, Berlin. Eng. Pat. 9266, April 19, 1918. 
The proeeas described In Ger. Pat. 270,326 of 1918 (this J., 
1914, 489) is extended to indnde otonr alkali salts of ali 
aekM-o^hydroxyphenylonrboxyUo aokis. Instead of using 
alipnatio estern fat moistening the leaetlon mistere, a«i 
aliphntio alotool or ketoMi may bs used.-^( F. Bi 


Ether recovery during ike evaporation of ethereal sofmMons 

of tannin and other similar solutions ; Process for . 

Nitritfabrik Akt..Ges. Fr. Pat. 465,836, Deo. 6, 1913. 
Under Int. Conv., Jan. 28, 1913. 

The ethereal solution ia subjected to suction in a closed 
chamber, and the mixture of air (or other inert gas) 
and ether vapour drawn off is led to a refrigerator where 
part of the ether oondenaes. The air is afterwards 
heated and returned to tho evaporating chamber. — F. Shdn. 

Perfumes in enfieurage with fatty bodies; Process for 

the removal of . Lautier Wla. Fr. Pat. 465,941, 

Sept. 24, 1913. 

The perfumes adhering to the fatty base obtained in the 
enfieurage process are removed by exhaustion (auction). 

— F. Shdn. 

Essential oils, perfumes, etc. ; Process for the ertraction of 
. J. A. Meunier. Fr. Pat. 466,273, Teb. 26, 1913. 

The extraction is carried out by means of steam under 
reduced pressure in a closed apparatus. For instance, 
in order to purify oil of almonds, the oil ia placed ^th 
water in a vessel connected with a condenser and receiver. 
After exhausting tho whole arrangement by moans of a 
pump the vessel is heated. As soon as boiling takes place, 
the pump is disconnected and the distillation allowcsl 
to proceed. — F. Shdn. 


Pancreatic extracts ; Stable for industrial use. Lopetit 

Dollfus & Ganssor. Fr. Pat. 466,276, May 29, 1913. 

The pancreatic glands are mixed with an equal volume 
of sugar and the whole disintegrated. The product 
liecomes homogeneous after standing for several days. 

— F. Shdn. 


Dimethylaminooxymethdnc and dimethylamine ; Mann* 

feature of . P. A. Newton, London. From 

Farbonfabr. vorm. F. Bayer und Co., Elbcrfeld, Germany. 
Eng. Pat. 14,493, June 23, 1913. 

See Fr. Pat. 460,429 of 1913 ; this J., 1914, 42.— T. F. B. 

Acetylsalicylic acid ; Preparing salts of . O. GerngroBS, 

Berlin, and H. Kost, Frankfort on Maine, Germany. 
Eng. Pat. 18,743, Aug. 18, 1913. Under Int. Conv., 
Oct. 11, 1912. 

See Fr. Pat. 464,081 of 1913 ; this J., 1914, 439.— T. F. B, 

Benzyl alcohol ; Manufacture of . F. W. Klever, 

Cologne, Germany. Eng. Pat. 20,606, Sept. 10, 1913. 
Under Jnt. Conv., Sept. 11, 1912. 

See Fr. Pat. 462,438 of 1913 ; this J., 1914, 277.— T. F. B. 


Ketobases and ketodiamines of the formula?, 
CHrGO.CH{R).CH..N{R')t and 

{n^=hyirogen or all^ 

R =alkyl) ; Process for producing . Farbenfabr. 

vorm. F. Bayer und Elberfeld, Germany. Eog* 
Pat. 26,410, Nov. 6, 1913. Under Int. Conv., Nov. 7, 
1912. Addition to Eng. Pats, 26,963 of 1912 and 
14,231 of 1913. 

See Ger. Pat. 267, ,347 of 1912 ; thia J., 1914, 103.— T. F. B. 


Amino- and diamino-ketones; Process for preparing 

aliihatic . Farbenfabr. vorm. F. Bayer und Co. 

S^nd Addition dated Nov. 3, 1913, to Fr. ’rat. 460,543, 
Got. 28, 1912. Under Int. Conv., Nov. 7, 1912. 

See Ger. Pat. 267,347 of 1912 ; this J.. 1914, 103.— T. F. B. 

\.Z-Butykne-glyeol ; Process of producing . K. 

Delbriiok and K. Meiaenburg, Assign to Farbenfabr. 
vorm. F. Bmr und Co., Blberf^ Germany. U.S. 
Pat. 1,094,539, April 28« 1914. 

Sii Eng* Pat. 940 of 1918 i ibis J.. 1913, 660 .— Tj Ft B. 
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Jaaprene ; Production of . A. Heinemann, Iiondon. 

U.S. Pat. 1,0»5,395, May 6, 1914. 

Sbu Eng. Pats. 14,060 and 24,230 of 1910; this J., 1911, 
909.-~-T. F. B. 

Lactul ; Manufacture of . R. Oriitor, Oharlottenburg, 

and H. Pohl, Biobrioh, Assignors to ( <hcm. Werke vonn. 
Dr. H. Byk, liChnitz-Nordbahn, (iormany. U.S. 
Pat. 1,095,205, May 5. 1914. 

Skk Fr. Pat. 450,824 of 1913 ; this J., 1913, 1080.— T. F. B. 

Biamulh mil of qaHoearkirxflie acid. II. Borendos, Elber- 
feld, Germany, Assignor to Synthetic PaU*nts fV»., 
New York. U.S. I'at. 1,095,018, May 5, 1914. 

SEEOer. Pat. 208,932 (d 1912 ; this.!., 1914, 277.~-T. F. B. 

Fatly acids rovtainituj arsenic and phosphorus; Process 
for mepariny — . Farls'iifabr. vorm. 1*^. Bayer und 
rV). First Addition, dated Nov. 21, 1913, to Fr. Pat. 
449,014, Oct. 3, 1912. Under Int. (?onv., Dec. 27. 
1912, .Ian. 2, .Tan. 30, and March 2.5, 1913. 

See Eng. Tats. 10,378 and 10.379 of 1913 and Ger. Pat. 
271,158; this .1., 1914. 218, 439, .503. -T. K. B. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Method of obtaining a measure of the. colour of metals amt 
alloys. 'rhom|)Hon and Sinkiison See X. 


XXIL-EXPLOSIVES; MATCHES. 

Explosion of a east iron benzene nitrating apparatus, Pikos. 
See ill. 

o-Nitro-p‘diazonium-phfnol ami the constitution of the 
dmzo-phenols." Kleineno. See III. 

Patkmt.s. 

Jhfnamites ; Method of manufacturing safety . K. 

Ohno, Kitasni, .lapan. Eng. I’at. 10,978, .lidy 24, 1913. 
Under Int. Conv., Aug. 7. 1912. 

Tebi'INKNE is used as a stabiliser. Examples given are ; 
nitroglycerin (73 jiarts), terpinene (3) and kieselguhr 
(24 ]uirl.s) ; and nitroglycerin (80 ~90 parts), nitrcK-ellulose 
(0- 10) and toriiineno (3 — 4 parts). G. W MoD. 

Smokeless jumslers ; Manufacture oj . G. Glaessen. 

Third Addition, dated Oct. 17, 1913, to Fr. Pat. 410,239, 
Doc. 11, 19(H). (See this ,1., 1910, 842, 1239; 1911, 
448.) 

NiTBoeELLULO.SK (70—80 parts) is golatinisiHl by a non- 
volatile nitro-com pound, such jih di- or trinitrotoluene 
(20—30 imrts), without the aid of a volatile solvent, to form 
a pro}wllant.-^i. W. Mel). 

Exidosive. G. A. Rauzifires. Fr. Pat. 405,718, Dec. 
1913. 

A MiXTiTBK of {mtassium chlorate (90 |>art8) and barium 
nitrate (10 iwirts) thoroughly moistened with nitrotoliiene. 

-O.W.MoD. 

Erplosiw ; Manufaxiure of a plastic . (*. V. A. Herlin. 

Fr. Pat. 465,771» Deo. 5, 1913. Under Int, Conv., 
April 14, 1913. 

An eutectic mixture of nitroglycerin and a nitrohydro- 
oarbon or mixture of nitrohydrocarbons la used as bMis 
of the ex^osives. Suitable proportions are comprised 


within the limits : nitroglycerin (10 — ^20 parts), o-nitro- 
toluene (10— 20)» nitrooenaene (0^), together with 
nitrocellulose (0*6 — 2*6), sodium nitrate (26 — 35), am- 
monium perchlorate (35-^5), und woodmeal (0 — S^rts). 


Signal-fusee ; Time-lmrning railimy . L. S. Ross, 

Nowtonvillo, Mass., Assignor to Central Railway Signal 
(■<)., Pittsburgh, Pa. U.S. Pat. 1,094,596, April 28, 
1914. 

A MIXTURE of a metallic nitrate, sulphur, a hydrocarbon, 
carbon, jKJtassium jierchlorate and potassium chlorate, 
the last not exceeding 5%. — G. W. MoD. 

Explosive. A. Voigt, Giessen, Germany. U.S. Pat. 
1,095,302, May 5, 1914. 

See Fr. Pat. 425,550 of 1911 ; this J., 1911, 920.— T. F. B. 


XXIIL ANALYTICAL PROCESSES. 

Thernayrneter {mriabk zero), irith automatic selling of, M, J. 

Ruelle ; Report on . C. J»Yry. Bull. Stw. d'Encour., 

1914, 121, 405 408. 

The quantity of mercury in a delicate thermometer with 
a variahle z(to may be easily and exactly regulated by 
means of the arrangcmient shown in the figures. The bulb 
is first warmed till the 
whole thread is filled as in 
Fig. I. The thermometer 
is then temporarily inverted 
so that the mercury in the 
reservoir retains the posi- 
tion shown in Fig. 2, on 
reverting to the normal 
|M)Hition. The temperature 
of the hull) is then brought 
to a value equal to the 
desired zero of the instru- 
ment plus a constant which 
deixmds on the length of 
the capillary and which is 
markeil on each instrument. 
When the bath has reached 
this temperature, the ther- 
mometer is given a light tap 
which causes the mercury 
to fall again and cuts it off 
from the capillary. For 
very precise use it is of 
course necessary to have 
the value of the domees on 
the instrument calibrated 
for different values of the 
zero, i.p.. for different quantities of mertmry in the 
bulb.— W. H. P. 


Cobalt, nickel, iron, and copper ; Colorimetric, determination 
of-—--, C. Hilttner. Z. anorg. Chem., 1914, 86, 
341—357. 

The colours of chloride solutions in concentrated hydro- 
chloric acid, are matched against those of similar standard 
solutions of the metal ooncornwi. Cobalt (above 0*1%) 
may be readily detected in nickel or its alloys by the gimen 
tint which it imparts to the otherwise vellow solution ; 
the colour lUlows of the determination of up to 10% Co. 
For the determination of iron or copper, the solution should 
contain not more than 1 grm. of metal in 10,0(M o.o. ; 
the depth of tint (intense ywlow) w infiuenoed bjr the con- 
centration of the acid. No loss of metal was observed on 
evaporating solutions containing iron with hydrochloric 
acid on the water bath, and the p^noe of mt^mnese or 
a small proportion of cobalt or^niokel had .BP oIsturhiM 
effect in the, detenninntion of iroti. Ip BU cftfue. 
acid and oxidee of pitrogen ehouid be arvedM free 
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ohlorine must not be present in determining cobalt. The 
application of the metnod to the analysis of commercially 
pure metals is described. The yellow colour of com- 
mercial hydrochloric acid was found to be due chiefly to 
iron (about 0‘(>3 grm. per litre). — F. Sodn. 


Titanium ; Stratum of from iron^ aluminium and 

phosphoric acid by means of the ammonium salt of niiroso- 
phenylkyd/roxylamine (“ cupferron ”). W. M. Thorn- 
ton, jun. Amer. J. Sci., 1914, 87, 407 — 414. (See also 
this J., 1914, 279.) 

The solution (alx>ut 100 c.c.) is treated with suflicient 
tartaric acid (at least 4 times the total weight of the four 
oxides) to prevent precipitation by ammonia, then neu- 
tralised witn ammonia, acidified with 2 c.c. of sul|)huric 
acid (1:1), and tjie iron reduced by hydrogen sulphide. 
An excess of ammonia is then added ; the ferrous suifihide 
is filtered off and well washed with water containing 
ammonium sulphide. The filtrate is acidified with 40 c.c. 
of sulphuric acid (1 : 1), the hydrogen sidphide boiled 
off, the solution oooU^d, diluted to 400 c.c., and a 0% 
solution of “ cupferron ” lulded slowly with constant 
stirring. The precipitate is allowed to settle and the 
supernatant liquid tested with a few drops of the reagent. 
The formation of a yellow turbidity slutws the ]>recipitation 
to be incomplete. The precipitate is filterctd off and 
washed 20 times with dilute hydrochloric acid (1 : 10), 
the filter placed in a tared platinum crucible, dritxl at 
110° ()., ignited very gently at first, then over the blowpipe 
to constant weight and the nwidue woigh(Hl as TIO, 

— W. R. S. 


Beryllium and uranium ; Separation [and deimniwition] 

of . M. Wunder and 1*. Wenger. Z. anal, (-hem., 

1914, 68,371— 874. 

A .souTTiON containing a mixture of beryllium and 
uranium chlorides 6r oi beryllium chloride aiul uranium 
nitrate was ireatetl with 3% hydrogen pewoxide (10 c.c. 
for Odd grin. TjOh) on the water- bath. The yellow 
uranium precipitate was collected on a ‘‘ double barium 
filter,” washed with dilute hydrogen peroxide or dilute 
ammonium nitrate solution, ignited in a platinum crucible 
till the weight became constant and weighed os IT,0,). 
The excess of oxygen was expelled from the filtrate by 
boiling and the l^ryllium precipitated with ammonia. 
The precipitate was oolloctixl, washed, ignited and weighed 
as BeO. The results were very accjirate. In the 
presence of a large excess of lieryllium the precipitation 
with hydrogen peroxide should be rejieateil, as the first 
precipitate is liable to be contaminatml with beryllium. 

-^1. R. 


Sulphurous acid ; Volumeiric deietmination of free . 

K. Kodesdy. Chem.-Z(ut., 1914, 88, fiOl-4102. 

The determination of free sulphurous acid in the presence 
of other mineral aci^ could not lie satisfactorily effected 
by titration with N /lO caustic alkali, using methyl orange 
(to bisulphite), and phenolphtliaiein (to neutral salt), as 
indicators, as the latter develoj^ colour but slowly 
and appeared to be ” bleached.” When excess of hydrogen 
]ieroxiao was added after the first titration a sharp colour 
change was obtained in the second stage with phenol - 
phthmoin. (See also this J., 1914, 442.)-^. L. F. 


Kjtldahl mdhod [of determining nitrogen] ; A new modifica- 
tion of the . L. Marino and F. (lonnelli. Atti R. 

Aooad. dei Linoei, Roma, 1914, 28, I., 623 — 630. 

Vahadium pentoxide, obtained by igniting ammonium 
meta vanadate, is used os oatal3rBt. One grm. of sub- 
stance is heated with 20—^ o.o. of oonoehtrated sulphuric 
acid, 7 grms. of potassium sulphate, and 0*2 grm. of 
▼anodium pedtoiiM until the colour of the solution 
ohams to emerald »een^ then 0«2 grm. more (d vanadium 
pento^xide is added, the mixtute is heated for ^ hour 
tougefr, and the determination completed as iisual» — A. 8, 


Ddermination of Prussian blue in textile fibres, WiiliaiKis 
and Dreaper. Se^, VI. 

Test for copper on woollen cloth. Edge. See VI. 

Determination of arsenic in hydrochloric and sulphuric 
acids. Tarhell. See VII. 

Deter mi nUion of mngnenum in culciun salts. Hostetter. 
See VII. 

Determination of the higher lead oxidejt. I. lodometrie 
method. Milhauer and I*ivnioa. See VII. 

Volumetric determimtion of lead [in. orr'jj. Alder and 
(!oo[l>augh. See X. 

Rapid determin'ilion of zinr in orr«r. Direct application of 
b'rary's method to the analysis of ores. Zublena. See X. 

Determination of free cyanide in electroplating solutions, 
Liindcll. See X. 

Analysis of Turkey-red oil. Hcrbig. See XII. 

Determination of oil in oil-paints. Maxxa. See XIII. 

Detection and determination of petroleum products in oil of 
turpentine. (irimaldi and Prussia. See XIU. 

Colour measurement of [tanning] extracts, Procter. See XV. 

Determination of alkaline sulphidee [in lime liquors], 
Mcf^andlisli and Wilson. See. XV. 

Determination of the. acidity of leather. Nieolardot. See XV . 

Determination of nitrogen in mixtures of calcium nitrate 
and. cyamimide. Stiitzor. See. XVI. 

T/imit of error in certain sugar house control analyses, 
Deerr. See XVll. 

Determination of reUulose. in flours to ascertain the degree 
of grading. 1 undot. Sec XIXa 

Reactions of mnillin, Haussler. See XX. 

Assay of digestive ferments. Gralier. See XX. 

Determination of nitroglycerin in pharmaceutical prepara- 
tions. Heyl and Staley. See XX. 

Method of determining formic acid. Hottenroth. See XX. 

Specific reaction for edhyl alcohol. Method of identifying 
it in presence, of aldehyde, acetone, methyl akohoi, etc. 
Toninelli, See aX. 

Patents. 

Oas-analysis apparatus, E. J. Billings, Assignor to A. D. 
I4ttlo (Incorpd.), Boston, Mass. U.S. Pat. 1,089,390, 
March 10, 1914. 

The apparatus, of the Orsat type, k provided with me»ns 
for eputiauous sampling at predetenuiped rates, 
sampling pii)ette is eonneoted with an intet from thp pnp 
fitted imh a filter for the removal of soot, and hn 
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outiet leading to an aspirator, by means of which fine 
gases are drawn continnously through the pipette. The 
upper part of the pipette contains a water^sealed outlet 
oonneoW tluough^ stop-cooks with a sampling tube 
which is initially filled with mercury. The mercury is 
allowed to flow from the sampling tube at any desired 
rate by means of an overflow device connected to the 
lower end by flexible tubing and lowered gradually by 
clockwork, thus drawing gases from the sampling pijjette 
into the sampling tube.— A. T. L. 


Calorific value of fueU ; Proeestt and apparatus for measur- 
ing the . H. .lunkers. Fr. Pat. 466,280. Oct. », 

1913. Under Int. Conv., Oct. 16, 1912. 

Ske Eng. Pat. 22,614 of 1913 ; this .L, 1914, 105.— T. F. B. 


* New Books. 

(The Roman numetalR In thick type refer to the slmibr 
classification of abstracts under “Journal and Patent Litera- 
ture** and In the **Ll8t of Patent Applications.**] 


BrahUe, W. : Vereinfaohtes Verfahren aur aeichner- 
ischen od. reohnerisohen Bestimmung der Rohr- 
leitungen v. Niederdruok-Dampfheizungen. (10 S. m. 
1 Tab. u. 1 farb. Taf.) Lex 8®. Miinohen, R. Oldenbourg. 
1914. M. 2.60. 

11^ Omeyner, E. : tJber Braunkohlenbrikettierung. 
* ^ (26 S. m. 25 Fig.) Lex 8®. Wien. 1914. 

Berlin, Verlag f. Fachliteratur. M. 1.60. 

I Mdndr, L. : Statistik der Steinkohleiuasworke in 
1 Ungam, Kroatien u. Slawonien m. Daten in selben 
I Htadten bofindl. Eloktrizitatswerke. Mit Vorwort v. 

I Prof. I. Pfeifer. (In ungar. u. deutsoher Sprache.) (16 
! S. in. 1 Karte u. 1 Tab.) gr. 8°. Budapest, M. Dick. 
191.3. M.6. 


XXIV.— MISCELLANEOUS ABSTRACTS. 


Germanium from Vichy unter ; Kxlraciion of . J. 

Bardot. (Jomptes rend., 1914, 168, 1278 — 1280. 

The residues from the preparation of Vichy salts ii^ere 
heated with water, and the jireeipitate treated with 
hydrogen sulphide under siieoial conditions, when a solution 
of germanium was finally obtained. A yield of 0-060 grm. 
of pure oxide was obtained from 100 kilos, of the almve 
precipitate, repn^senting 2.''i0,000 litrtw of the mineral 
water. — F. Shdn. 


Butine [Ethylacetylene] ; Preparation of pure . M. 

Picon. Ckimptos rend., 1914, 158, 1184—1187. (See 
this J., 1913, 818.) 

Ethyl chloride, bromide or iodide was allowed to act upon 
a solution of monosodium-acetylene in liquid ammonia. 
With ethyl iodide reaction took place at — 40“ C. The 
gaseous products of the reaction were washed with water 
and dilute sulphuric acid, dried, and liquefied by cooling to 
—80° C. Acetylene was removed by exposing the liquid 
at this teiiijieraturo to a vacuum. The pure othylacetylone 
had an onion-like but slightly ethereal smell and a sweetish 
taste. It boiled at 8-3° 0. at ordinary pressure and after 
solidification fonned a crystalline mass melting at — 137° (\ 

— F. f^HDN. 


Book Received. 


Lbhrbuoh der Farbenohemie, einsohlisssligh der 

GbWINNUMO UND VeRARBEITUNQ DE8 TEER8 80W1B 
DER MeTHODEN ZUR DaB8TKU.UNO DER VOR- UND 
ZWISCHENPRODUKTE. VON Dr. HaNS Th. BuOHERER, 
Direktor der Chemisohen Fabrik auf Action (Vorm. E. 
Schering) in Berlin, Ordentl. Professor a. d. der 
Technisohen Hochschule in Dresden. Otto Spamer’s 
Verlag in Leipzig. 1914. Price M. 20; geb. M. 22. 

Volume (9| by 7 ins.), containing 637 pages of subj^t 
matter, and an alphabetical index of subjects. The 
text is classified as follows:— I. Coal tar. its recovery 
and working up. IL Intermediate products of coal 
tar distillation. III. The dyestuffs. IV. (i). Theoretical 
considerations on the connection between colour and 
constitution, (ii), Litroductoiy remarbi on the behaviour 
of the dyestuffs In dyeing (Metiiods of dyeing). m) 
Synthetio methods for pnq»^ the coal tar ooloun. 
(iv) Natural aokwis: 


Lindtrop, N., u. S. Slrzelelski : Dio Naphthalagerstatten 
boi Grosny. (9 S. m. oingedr. Skizzen.) Lex 8°. Berlin, 
Verlag f. Fachliteratur. 1914. M. 1. 

Parish, W. F. : Untersuchungen iib. Schmierole. (8 S. m. 
8 Abbildgn. u. oingedr. Bildnis.) Lex 8°. Berlin, Verlag 
f. Fachliteratur. 1914. M. 1.60. 

IIB. • Uie Quarzlampe, ihro Entwicklung 

u. ihr houtiger Stand. (Vlll, 84 8. m. 47 
Abbildgn.) gr 8°. Berlin, J. Springer. 1914. M. 4. 

Weber, H. : Die elektrischen Metallfadengluhlampen 
in8l>e8ondere aus Osmium, Tantal, Zirkon u. Wolfram. 
Ihro Horstellg., Berechng. u. Priifg. (VII, 463 S. m. 
216 Abbildgn.) 8”. I^eipzig, Dr. M. .Taneoke. 1914. 
(3oth M. 16. 

VII. Tobiansky d^AUoff, A. : L’industrie de I'azote 

atmosph^rique, in 8°. Dunod et Pinat. Paris. 
1914. 1 fr. 26. 

VIII. Mouliney, G. : Carrelages et faiences. Teohn^ue 

de la fabrication des oarreaux de gr^s. Manuel 
du poseur de carreaux ct^ramiques, du poseur do faiences de 
rev6tement, du monteur-faloncier, du nionteur de 
chemin^, 167 fig., 6 pi., in-4“. Dunod et Pinat. Paris. 
1914. Bds. 9 fr. 

Duponchelle, J. : Manuel pratique de fonderie, 
ouivre, bronze, aluminium, alliages divers. 201 fig., 
in 8°. Dunod et Pinat. Paris. 1914. bds. 6 fr. 

Fach, E. : Le mineral de manganese, in -8°. Dunod 
et Pinat. Paris. 1914. 3 fr. 76. 

IJerzig, C. 8., and 0. W. Purington : Mine sampling 
and valuing ; a discussion of the methods used in sampling 
and valuing ore deposits ; with especial reference to the 
work of valuation by the independent engineer ; with a 
chapter on Sampling placer deposits. San Francisco, 
Mining A Scientific Press, c. 163 p. il. forms. 8°. 1914. 
$ 2 . 

Hobbs, W. H. : Simple Directions for the Determination 
of the ('ommon Minerals and Rooks. 8vo. swd. Mac- 
millan. London. 1914. Net Is. 

Qroos, A., et M. Fartnow : Trait4 th^orique de cementa- 
tion, trempe, recuit et revenue, 49 fig., in 8°. L. Geisler. 
Paris. 1914. 3 fr. 

Law, E. F. : Alloys and their Industrial Applications. 
2nd ed., revised and enlarged. 8vo, pp. 362. C. Griffin. 
London. 1914, Net 12 b. 6d. 

Ragno, 8 . : La soudure autogene des metaux. 2^ edit, 
fig., in- 8°. Dunot et Pinat. Paris. 191^. 2 fr! 50. 

Zabi, J. B. : Traite pratioue de Tart de tremper Tacier, 
le fer, la fonte, le ouivre et le bronze, suivi de ronseigne- 
ments sur la soudure autogfine, le travaii du fer et I’aoier, 
le deoonpage des metauz et leurs divers propridtes. 
2* edit rev. et augm., 60 fig., iii-8®; h* Gsism. Bwis. 
1914. S tn 
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TI Herzog, 8. : Theoretfeoho u. {Hraktisohe Einfiihruog 
in die aUgemeine Elektrotooknik. Handbuch f. 
daa Selbatatudium. (VII, 428 S. m. 867 Abbildgn.) 
Lex 8°. Stutt^, P. Enke. 1914. aoth M. 13.40. 

YfV Seharffenorth, P . ; Die Reparatur v. Auto- 
^ mobiipneumatika. (67 8. ro. 124 Abbildgn.) 
Berlin, gr. 8°. Berlin, Union, Zweigniedorlaeeg. 1914. 

M. 3. 

YV Jettmar, J. : Kombinationsgorbungen der I.iohe', 
Weiaa- u. Sftmischgerberei. (VIII, 286 S. m. 

6 Fig.) 8°. Berlin, J. Springer. 1914. Cloth M. 8. 

YVIIf Dreyerhoff, Dr. P. : Brauereiweaon. II. 
AVlii* Brauerei. (136 S. m. 36 Abbildgn.) kl. 8®. 
Berlin, G. J. Ckwohen. 1914. C/loth 90 Pf. 

YIYA Franke, E. : Kakao, Tee und Gewurao. (306 
AiAA* g 26 Abbildgn.) Wien, A. Hartloben. 
1914. M.4. 

YIYh Oockel, Prof. A. Die Radioaktivitat v. Bodeii 
'^*'^*** u. Quellen. (V, 108 S. m. 10 Abbildgn.) 
8". Braunsuhweig, F. Viewog u. Suhn. 1914. M. 3. 

Strell, Dr. M. : Dio Abwatworfrage in ihror geschicht* 
lichen Entwicklung von don iilteaton Zeiten bia ziir Gegcn- 
wart. (VI, 232 S. m. Abbildgn.) 8". Leipzig, F. 
Ijoinoweber. 1914. M, 7. 

YY Cohn, Dr. G. : Dio organischon OeBchmackBBtoffe. 

(XII, 936 S.) gr. 8°. Berlin, F. Siemonroth. 
1914. Cloth M. 37.50. 

Deustien, Dr. E. : 0oi>aivabal8ariio u. ihre Verfalachung 
nobat den Anforderungon dor wichtigaten Aranoibncher 
an don offizinellon Co|)aivabal8am. (V, 111 S. m. 1 Fig.) 
8“. Leipzig, C. F. Winter. 1914. M. 2.60. 

Oehe^s (k>dex der Bezeichnungen v. Arzneimitteln, 
kosmetiachon Praparaton u, wiohtigen techniaohon Pro- 
dukten, in. kurzen Bomerkgn. iib. Zuaainmonaetzg., 
Anwendg. u. Doaierg. 2. Aufl. Marx. 1914. (VI, 638 b.) 
gr. 8“. Dreaden, v. Zahn & Jaenach. 1914. M. 6. 

Wailach, 0. ; Torpene u. Oampher. Zuaammenfe^ung 
eigoner IJnterauchgn. auf dem Gebiot der alicycliachen 
Kohlenatoffverbindgn. 2. Aufl. (XXVI, 680 8.) gr. 8*^. 
Leipzig, Veit A Co. 1914. Half mor. M. 27. 

YYT DiUaye, F. : Lea nouveautea photographiquoa 
.A. AX, (I 9 i 3 _i 9 i 4 ), ill., in 8°. J. Tallandior, 
Paria. 1914. 2 fr. 60. 

Londe, A. ; La photographic a la lumi^ro artificiollo. 
80 fig., in- 18°. Doin et flla. Paria. 1914. Bda. 6 fr. 

Mathei, L. : Traits de chimie photographique. 3* Mit., 
rev. et aug., 2 vol., in-8°. Cn. Mendel. Paria. 1914. 
20 fr. 

YYTI Biringuccio, V. : De la piroteonia. Vol. 1. 

• Edizione oritica condotta auUa li ediz., 
corredata di note, prefazioni, appondioi e indioi, a cura 
di Aldo MieU. Bari. 16° fig., p. Ixxxv., 198. 1914. 
lire 3. 

XXIII Bjerrum, Dr. N. : Dio Thoorio dor alkali- 
* luetriaohen ti. aoidimotriaohon Titriorungen. 
(IV, 128 S. m. 11 Abbildgn.) Lex 8°. Stuttgart, P. 
Enke. 1914. M. 4.50. 

Dimmer, Dr. G. : Zur Frago der Abhangigkeit doa 
Fadenfehlora bei Queokailberthennometern v. der L&nge 
dea herauaragenden Fadena u. dor Temperaturdifferenz 
zwiaohen IM n. Umgebung. (Aua dem Laboratorium 
der k. k. Normaloiohungskommiaaion in Wien.) (9 8. m. 
2 Fig.) gr. 8°. Wien, A. Holder. 1913. 38 Pf. 

Eddeanu, Dr. L. : Ueber Trennunc der Kohlenwaaaer- 
atofle mi^ia flUaai^n Schwefeldioxyoa. (3 8. m. 3 Fig.) 
Lex 8®. Beriin, "V^riag f. Faohliteratur. 1914. M- L 

LSbeetCs, H. B., analiihrliohea Lehrbuoh der Analyaia 
zum Selbatunterrioht. m. Riiokaioht auf die Zweoke dea 
prakiaohen Lebena. 11. Aufl. Neu bearb. ▼. Prof. 
&..A. Danadt. (IV, 208 8. m. 10 Fig.) 8°. I^npaig, 
F. BnuidMetter. 1914. Goth M. 4.10. 


Oeiwald, W. : Element! aoientifioi di ohimioa analitioa. 
Traduzione di A. Bolia. 2^ ediz. riveduta aulla 6^ tedeaoa. 
Milano. 16®, p. xvi, 246. (M. Hoepli). 1914. Lire 2.60. 

Ramaauer, 0. : Uber die Analyze radioaktivcnr Sub- 
atanzen duroh Sublimation. (Aua dem radiolog. Inatitdt 
der Univeraitat Heidelberg.) (21 8. m. 6 Fig.) gr. 8®. 
Heidelberg, 0. Winter. 1914. 76 Pf. 

Schmiiz, Dr. P. M. E. : Apparat zur Muatemahine v. 
Flussigkeiten aua groaaeren BehAltern. (3 8. m. I Abbildg. ) 
Lex 8®. Berlin, Verlag f. Fachliteratur. 1914. M. 1. 

XXIV Bcrnthaen, Prof. A. : Kurzea I.«ehrbuoh der 
organiachon Chemie. 12. Aufl., bearb. in 
Gemcinachaft m. I*rof. A. Darajiaky. (XX, 672 8.) 
8®. Braunaehwoig, F. Viewog ABohn. 1914. Cloth M. 13. 

Opjtenheimer, Prof. C. : Grundriaa^ der anorganiaohen 
Chemie. 8. Aufl. (VllI, 246 8.) 8®. Leipzig, G. 
Thienie. 1914. Cloth M. 3.60. 

Remsen, Prof. I. : Einleitung in daa Studium der 
(<homie. Autoria. doutacho Auag. Selbatandig bearb. v. 
Prof. K. Seubert. 5. Aufl. (XVIII, 482 8. ra. 60 AbbUdgn. 
u. 2 Taf.) 8®. Tubingen, H. Laupp. 1914. Cloth M. 7. 

Walker, Prof. J. ; Einfuhrung in die phyaikal^he 
Chemie. 2. verm. Aufl. Nach dor 7 Aufl. dea Originaia 
Ubera. u. hrag. von Prof. H. v. Steinwehr. (X, 603 8. m. 
62 Abbildgn.) gr. 8®. Braunachweig, F. Viewog A Sohn. 
1914. Cloth M. 10. 

Weinberg, Dr. A. v. ; Kinetiache Stereoehemie der 
Kohlonatofivorbindungen. (VIII, 107 8. m. 26 Abbildgn. 
gr. 8®. Braunachweig, F. Vieweg A Sohn. 1914. 
Cloth M. 4. 


^ Dissertations. 

[Prieea vary, ranging from two to three ahilhuga,] 

T Pfotenhauer, H. ; Dor Bunaenbrenner ala Gaa njektor- 
Brealau (Techn. Hochach.). 1913. 64 8. 8". 8.- 
Abdr. 

TT A J ochnm, P. ; Bei trage zur Frago dor Anreioheruim dea 

* Mothana in toohniachen Gaaarten und ttber kohlen- 
oxydfreiea Leuchtgaa. Karlsruhe (Techn, Hoehsoh.). 1913. 
91 S. m. 8 Fig. 8®. 

Iln SiUer, W. ; Verauohe fiber geloatoa Acetylen unter 
bes. Beriicksichtigung seiner Verwendung ftir die 
Beleuchtung von Eiaenbahnwagen. Berlin (Toohn. 
Hochach.). 1913. 72 8. m. Abb. 8°. 

If T Bernstein, F. : Die Phenole dea Torfteera. Techn* 
Hochach. Berlin. 1913. 27 8. 

Birkncr, H. ; Ueber Orcin- und Reaorcinderivato. 
Erlangen. 1913. 48 8. 8°. 

Schuk, F. : Ueber einige Derivate dee Anthraohryaona. 
Berlin. 1912. 28 S. 8®. 

fV Alpers, E. : Ueber LAzoverbindungen dea Anti*, 

* ^ • Thio- und Anilopyrina. Roetock. 1913. 64 8, 

8 ®. 

Uwmnn, W. : Zur Konatitution dea laoohinolinrota. 
Jena. 1912. 38 8. 8®. 

Rebner, P. J. : Beitriigo zur Kenntnia der Kondenaa- 
tionen von Anilin und Formaldehyd in aaurer L6aung und 
der einzelnen Phoaen dee Fuchainprozeaaee. Dreaden 
(Techn. Hochach.). 1913. 68 8. 8°. 

Serejenko, M. : 8ur quelquea colorants aedlauek A 
mordants d4riv. de la p>aniaidine, nitro-2-p-aniaidine et 
nitro-3-p-anisidine. Gem. 1912. 38 8. 8®, 

Vanderwahl, E. : 8ur la oonatitotion, la d4eagi4gatioD et 
la ayntii^ dM oyaninea. Genf. 1913. 78 8. 8®^ 
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V, Boy, Ch. ; Zur Konntnis dor Hydro-, Oxy*, Hydrid- 
und Acidcelluloson. Gioswen. 87 S. 8®. 

NiggU M. ; Das Indol ein Heagens auf vorholtze Mem- 
branen. 1881. 22 S. 8®. 

VII. AmUr»t K. : Uebor die Gcwinnung von Wasser- 
stoffsi^roxyd aus Ueberschwefelsauro und 
ihron Salzcn. Tcchn. HochKch. Dresden. 1913. 128 8. 
m. 27 Abb. 8®. 

Demmkr, 0. : UcbcT Radium J?\ Hallo a. S. 1912. 
36 8., 1 Taf. 8®. 

Utimann, B. ; Uebor das Vorhaltnis ^ on Radium zu 
Uran in Uranpechcrzen. Berlin. 1913. 39 S. 8®. 

LocM'e, B. : llelKjr das Verhalton dor Oxydo bezw. 
Hydroxyde des Nickels, Quccksilbors, Kupfers, Silbera, 
Kadmiums und Kobalts zu Aeityleii-DiaminldBungon. 
Berlin. 1914. 33 8. m. 1 Fig. 8®. 

3'Acffc, M. : IkMtrag zur Kenntnis dor dnreb ZcrHotzung 
von Bilikatcn ontstehendon Kioaelstturegolc. Ijoinziu. 
1913. 39 8. m. 2 Fig. 8®. 

LtvkCt W. : UntorHUohuiigcn iilnir die Magnetisier- 
barkcit von Mangan und Clironi in massivem und 

pulvorfdrmigom Zustande. Marburg. 1913. 62 8. m 
17 Fig. 8®. 

ManZyU.-. Uobor Vanadinmetall. A.iinchen. 1912. 
46 8. 8®. 


Mvrimy ' . D. : l eber Beziehunuon zwischcn don mo- 
chanischen und don niagnetischen Eigensohaficn oinigor 
Motalle boi olastiHchen und plastisclK'n Fornitindorungon. 
Berlin. 1914. 71 8. m. 12 Fig. u. 8 Taf. 8®. 

XI. Adler, A, : UntorHUchungon iibor die an passivior- 
baron Eloktrodcn auftrotonden jwriodiHohon Er- 
sohoinungon. Mit H Fig. ini Text. Munster. 1913. 
29 8. m. 11 Fig. 8®. 


Monch, W. : Die kathodisoho Metal Izorstaubung in 
verdunnten Gasen. Berlin. 1913. 35 8. m. 3 Taf. 
8 ®. 


PaUetthuusi n, (). : Uebor das oloktromotor. Verhalton 
dor Eisonoxydc in Kalilaugo. Toehn. Hochsch., DroBdcn. 
1914. 104 8. 8°. 

XVI. Bill, J. Wie verhalton sioh Roh- und Bein- 
ortnige bei steigondor Duiigung ? Giessen. 
1913. 62 8. 8®. 

Kapperk, H. : Die Katalyso des Cyanamids und ihre 
Bedeutung fttr die I.Andwirtschaft. Jona. 1913. 119 8. 
m. 2 Taf. 8®. 

Uch^, L. ; Uebor don Einhuss von Kali und Fhosphor- 
B&ure auf dio Qualitat von Braugorsto. Giessen. 1913. 
71,8. 8®. 

Tornier, R. : Beziohungon zwischen Witt-erung, Diing- 
ung und Bodenortrag. Gottingen. 1912. 38 8.m. ITab. 
8 ®. 


XVII. Weingdriner, E. : Uebor Starke als Schutzkol- 
loid. Erlangen. 1913. 58 8. 

XVIII. R. ; Nouv. recherches s. les ferments 

oxydanta. Gonf. 1912. 26 8. 

Doornkaat Koolman, F. C. ten. ; Ueber die freien und 
die sebundenen organisohen 8auron in Wtirze und Bier. 
Berlin. 1913. 86 S. m. 11 Taf. m. 6 Abb. 4®. 

f/omerc, Ch. ; Rech. sur les mdthodos do dosage des 
essenoee dans les liqueurs. Oenf. 1913. 43 8. 8®. 

Luers, H. : Beitr&ge zur Kenntn's d. Lipoide des Maizes 
Teohn. Hoohsoh., Munohen. 1913. 78 8. 8®. 

Mar^imikh, V. : Contribution a rdtude des ph4no> 
m^nes de spddlltd dans Taction de la ph^nolase. Oenf. 
1913. 48 tf. 8®. 


XX, Alhiyht, A. : Ueber die Reduktion einiger Ver- 
bindungen der Carvon-Reihe mit Ireiom Wssser- 
stoflf und Studien iibor den Verlauf der Reaktion bei der 
Wassorabspaltung aus torticlren cyclisohen Alkoholen. 
Gottingen. 1912. 64 8. 8®. 

BttUlar^ V.: Derivato des Pin'ns. Teohn. Hoohsoh. 
Brc lau. 1912. 17 8. 8 . 

JfAvitf, 0 . ; Abbaii des Morphine zum 3.4.6-Trime- 
thoxy-Phonanthren. Berlin. 1913. 61 8. 8®. 

Karoly, A. : Uobor das Bornstoinbl. Teohn. Hochsch. 
Berlin. 1913. 68 8. 8®. 

Klotz, A. : Uobor BerylTumverbindungen als Katalysa- 
toren boi Verestorungen, im besonderon der tortiaren 
Alkoholo, mit Aussioht auf ciiion kontinuierlichcn Prozoss. 

I Berlin. 1914. 61 8. 8®. 

j Lerch, 11. : Dio Oxydation von Vanillin und 4hnlichen 
; Aidohydon mittols Porsulfaten. Giessen. 1912. 38 8. 

' 8 ®. 

Miihlauer, W. : Ueber die Jiromierung des Mothyl- 
einchonins. Tochii. Hochsch., Miinchen. 1913. 60S. m. 
1 Taf. 8®. 

(HhnftA, C. : Uobor oinige Abkommlinge des Finols. 
(•bttingon. 1912. 70 8. 8®. 

Schluf>ac.h, H. : Uobor the Konstiiutiun d(?8 sogoiiannton 
Isocamphors u. die Bczi(4iungcn zwischen Siodepiinkt und 
Konstitution boi gosilttigten hydroaromatisohen Ketonen. 
Gottingen. 1912. VI, 42 8. 8®. 

Schwninger, B. : Ueber die Hydriornng von ungestit- 
; tigten organisohen Verbindungen mittols Wasserstoff und 
foil! verloiltem Palladium als Kontaktsubstanz. Er- 
langen. 1913. 36 8. 8®. 

I Shrrfuitil, A. E. : Uebor das Waclts des Kormos. Uobor 
Derivato des Eugenols. Muncho»i. 1912. 72 8. 8°. 

Btehifmch, F. : Krfahrungon iibor Trigeinin. Rostock. 
1913. 30 8. 8®. 

TobkiKf E. : Ueber oiti nones Sesquiterjwn und die 
Beziohungon dos Alaniolaotons zu dor SesquiteriionTeihc. 
Breslau. 1913. 40 8. 8®. 

XXIII. Becker, A., u. H, IlvUhumn : Uobor absolute 
Radium bestiiumungon mit dem Emano- 
meter. Sitzb. Heidi. Ak. 1913. 34 8. 8®. 

Dimmer, G. : Uebor die Kadonkorrektion beiEinschluss- 
thermometern. Wien. 1913. 8 8. in. 3 Fig. Gr.-8®. 

^kreeff, A. ; Titrimetriseho Bestimmung des Fluors 
Toehn. Hoohsoh., Dresilen. 48 8. 8®. 

Murphy, R. K. : Boitrago zur Titanbostimmung. Darm- 
staiit (3’echn. Hochsch.). 1913. 64 8. 8®. 

Noll, F. ; Ueber dio quantitative Bestimmung der Bor- 
saiire. Heidelberg. 1913. 43 8. ra. 2 Fig. 8®. 

Oehmishen, W. : Uobor dio Verwendbarkeit von Films 
zu Messimgen dor relativon Feuchtigkeit. Marburs. 
1913. 46 8. m. 2 Fig. u. 1 Taf. 8®. 

Bejinrr, J. : Trennung von Kobalt und Nickel durch 
Salzsauro. Danzig (Toehn. Hochsch.). 1913. 39 8. 8®. 

Richardmn, B. P. : Elektroanalytisoho Studien. Leip- 
zig. 1913. 46 8. 8®. 

XXIV. Mocrenschi, G. ; Radioaktivitiit und ihre An- 
wondung. Kromsior. 1913. 32 8. m. 9 

Fig. 8®. 

Pekre, E. : Studien iibor Katalyso, Leitiziir. 1013. 
68 8. m. 6 Fig. 8®. ^ i -a 

RoserUmhm, E. : Ueber dio W&rmentwicklung bei der 
Quellung von KuUoidon. Erlangen. 1913. 64 8. m. 14 
Kurv. 8®. , 


XIXB* a. ! Ueber das Dcsinfektionsvermdgen Schajer, F. J. ; Zur Kenntnis der katalytiaohon Wirkung 

^ “ der ^nfeu. Berlin. 1913. 24 S. 8®. j des Jods. Heidelberg. 1912. 38 8. 8®. 

RiUh, W. : Eim|6 Boitr&ge zur toxisohen Wirkung des 
Qoeokrilberoxyoyariids. Mtinchen. 1912. 34 S. 8®. 

Wfrr, J. : Beitrag sur Desinfektionswirkung orgauisoher 
Sftnrcii. Heidfllbai^. 1013. 36 6. 8®. 
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London Section. 

A TABLE OF SPECIFIC GRAVITIF.S OF SPIRITS 
CORRESPONDING TO INDICATIONS OF GLASS 
HYDROMETERS FOR USE WITH BEDFORD’S 
CORRECTED SIKES’ TABLES. 

BY JITENDRA NATH EAKSHIT AND 8A0HINDRA NATH 
81 NBA, M.A. 


(This Journal, March 31, pp. 288—289.) 

This paper has been withdrawn by the authors and is 
cancelled. 


New York Section. 

Meetina Md at OUmM Building on Friday, May 22nd, 
1914. 

MB. O. W. TBOMF80N IN THE OHAIB. 


REFRACTORY MATERIALS. 

BT OXLBBBT BZOO. 

The gubjeot of lefraotory materiab to-day preoenti an 
^nonnoiui for stody. Clay is only one of nhany heat 


resisting materials now in regular use. Silica, bauxite, 
chromite, graphite, carborundum, etc., etc., are all finding 
increasing application in many directions. 

To deid with anything like completeness with such a 
wide and varied range of material is obviously far beyond 
the possibilities of a paper like the present one. 1 pro- 
pose, therefore, to confine my remarks mainly to renao- 
torios composed of clay, and to disouss certain features in 
the structure and composition of those bodies which I have 
found to be important factors in their usefulness and 
durability. Also I wish briefly to draw attention to certain 
method of testing which have been shown to give useful 
indications. 

My attitude towards this subject is that of a metallurgist 
principally concerned with the treatment of sine ores, 
and my study of refractories has been influenced W the 
requirements of this industiy. In this oonneotion, i have 
found that certain typee of struoture are advantageous, 
and have worked out certain tests which have proved 
useful in the identification and standardising of these 
types. I have also attempted to get at the prinoi^es 
which underlie the emniiioal relations found between 
struoture, durability and general appropriateness to the 
purpose in hand. 

1%e following properties are all faotors wbioh ^ether 
condition the nrility and durability of firebriolc. — 1. 
Refraotoriness. 2. Grain and oompaotness. 3. Bum. 

B 


620 RIQO-^REFRACTORY MATERlil^S. [June 80, 1014. 


THE SOdBTr OP CHEMICAL INDUSTRY. 


BALANCE SHEET, 31st DECEMBER, 1013. 


£ «. d. 

To Sundry Orediton 

„ Subscription! received in advance . 

„ Aeoumulated Fund- 

Balance — Slit December, 101210,060 0 8 
Add— Exceii of Income over 
Expenditure, 1018 1,S86 3 11 


£ s. d. 

605 13 11 By Sundry Debtors (Publistiers, Ac.) . . 

150 10 „ Arrears of Subscriptions 

, „ Cash at Bank— 

' On Deposit 

Current Account 

„ Cash in hand (Secretary) 


£ i. if. 


500 0 
460 5 
20 5 


20,344 4 7 I 


I 

1 


Investments — 

£ t. d. 

4476 0 2 MetTopolitan 3% 

Consolidated .... 4163 2 

1000 0 0 New Zealand 8% 

(1945) 870 0 

1277 4 8 New South Wales 

3% (1085) 1122 3 

1231 0 10 Consols £}% 1031 16 

600 0 0 Uas Light and Coke 

Co- 3% Debentures 507 0 

1084 13 4 North British RIy. 

8% Consolidated 900 5 

736 0 0 MidUnd Rly. 21% , 

Perpetual Prefer- 

ftllCft I T 1 fi7 A 

060 0 0 Midland Rly. 21% * 

Guaranteed l*reier- 

enco 

1509 0 0 Great Eastern Hly. 

4% Irredeemable 1629 14 

673 0 0 South Eastern Rly. 

4i\ Preferonee . 747 0 

1000 0 0 MetroiHjlIian Water 

Board 8% B De- 
bentures 922 10 

200 0 0 Nottingham Joint 

Station 3'',' 106 0 

1250 0 0 Great Western Hly. 

5% Guaranteed,. 1762 10 

800 0 0 Great NortJiern Rly. 

3% Debentures . . 696 0 

450 0 0 Nottingham and 

Grantham Canal 
4J% Consolidated 496 0 

724 8 0 India 3i% 700 0 

884 9 2 India 8% 700 0 

700 0 0 Dominion of Canada 

Canadian Paciflc 
31% Land Grant 
Bonds 1938 697 9 


1 

0 

1 

4 

0 

6 


5 

7 


O' 

O' 

0 

0 - 

0 

0 > 

O' 
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£ •. d. 
494 6 10 
86 5 0 


960 JO T 


£21,159 19 6 


18,297 14 6 

700 0 0 Canada Stork 4% 

(1940-1960' .... 676 8 1 

700 0 0 Dominion of Canada 
Canatlian Paciflc 
3|% Land Grant 
Bumis 1938 .... 074 14 6 

Total Cost 19,648 17 I*- 


£21,159 19 6 


•Markrt value on Dec. 31, 1913, £17,849 18 fi. 


We have examined the above Balance Sheet, dated 31st December, 1913, and have verifled the Investments and the balance 
at thp Bank. In our opinion the Balance Sheet shows correctly the position oi the Society at 3lBt December, 1913. 

83, Baiinghall Street, London, E.C. (signed) FEASEY A 00., 

23rd March, 1914. Chartered Accountant*. 


4. Porosity 5. ReslBtonce to penetration, corroaion and 
ohemioal change. 6. Truth of surface and (limension*. 
7, Cooductivity. 

(1) Rtfractoriness. — In ordinary furnace practice failure 
of firebrick through actual fusion is one of toe rarest cases. 
The materials wmoh enter into the body of hi^-class 
n^actory material usually possess a molting pomt well 
in excess of the temperatures met with in furnaces heated 
by fuel. In electric furnaces, of course, conditions may 
readily arise which will cause the real fusion of the brick. 

In some cases, howev^ distinct softening may ooour, 
without actual fwion. Wnen the bricks are built into a 
solid mass of masonry as in a furnace wall, this is hardly 
likely to oAUse seriotu tconble unless vei(y marked. Where, 
on haiid, ibe brick is sappgrtw only at the ends, 

90 iall^9a«e ^ a it wilfbe n^t unlikely to ssg, 
especially If loaM in the middle. This conmtion Is 


frequently due to small quantities of fluxes in the clay,, 
which are not suflioiontly largo to cause actual fusion,, 
but are large enough to bring about a slightly visoous 
condition, which allows the brick to yield gradually. 

It will usually show up more quickly in a brick whose 
oonstituentfl have been finely ground and closely pressed 
together than in a coarse, loose textured one. In the 
latter ease, however, the trouble is only postponed, unless, 
indeed, the inherent weakness of such briok causes failure 
by fra^ure before softening has time to appear. 

It has been shown by Ries and others that the fineness 
to which the different constituents of a firebrick have 
been ground has a strong influence on the point of fusion, 
or so^ning point; the finer the constituents are ground 
the lower is tfie melting point. By grinding a firabriok 
to powder (160 mesh) and forming the powder into 
Sidra pyramids, likeBeger cones, and eiposliig tiMse to ib 
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temperature of lOO** C. above that at vhioh the brick will 
haveto work, we have a good accelerated taut. If the 
oonee itand up under this discipline, the brick will withstand 
the conditions of service as far ^s heat alone is oonc^ed. 

The resistance to heat due to coarseness of grain and 
the looseness of foxture that gow with it, cannot be con- 
side^ as permanent. The action of the fluxes still con- 
tinuee, but more slowly, and the brick gives CTsdually. 
When destructive vapours or slags are present these soon 
penetrate a loose textured brick and destroy it. 

Where the bricks are exposed to the action of a fusible 
dust, at a high temperature, as in the case of a firebox in 
which coal with a low fusion point ash is boii^ burned, 
f^pni^ront fusion, duo to the deposition and fusion of the 
coal ash on the firebrick of the arch, is quite common. 
This is strictly a case of corrosion and will be dealt with 
more fully under this head, 

(2) Grain and compaefness , — This subject is one about 
which some difference of opinion seems to exist. A plastic 
day, when worked down with water until its plasticity is 
thoroughly developed, will after drying and burning yield 
a fairly homogeneous mass (as far as its solid substance is 
oonoerned). In the large majority of cases, however, such 
clays are unsuited to the production of firebrick when usetl 
alone, as the large amount of water taken up ^ the clay 
causes excessive shrinkage during drying and burning, 
and in consequence the bricks are badly cracked and 
deformed. To remedy this the plastic clay is usually 
mixed with a non-plastic material, either a non-plastic 
refractory clay, or with the plastic clay after the latter has 
been dried and burne<l. llricks made in this way con- 
stitute a very large preentage of the fireclay refractories 
used in smelting and when well made give good results. 

In the case of a brick made of, for example, 30% of a 
plastic clay and of a non-plastic and highly refractory 
flint- clay, the question of what should be the ruling size of 
the grains of flint-clay is one of extreme importance. 

There seems to be some disposition in the trade to regard 
with suspicion bricks made with a flint-clay or burnt clay 
(or “ grog,” as it is commonly called), which has bpn 
crushed tmough an 8- mesh screen, on account of the risk 
of cracking or spalling with changes of temporaluro. I 
believe, however, that this risk has been greatly exag- 
gerated, and I think that this view has been gaining ground 
considerably during the last few years. For examp^le, a 
9 in. brick has been kept at a temperature of 1400“ C. for 
about 6 hours, and then withdrawn and allowed to cool 
quickly in the open air. The brick is a fine-grained one, 
fully as fine as the figure quoted, and yet this severe treat- 
ment has had no effect on it. 

In another place I have made use of a parallel drawn 
between concrete and firebrick as a guide to the under- 
standing of the physical structure of the latter. In both 
cases we begin with a collection of separate non-plastic 
solid fragments imboddwl in a plastic mass. The latter 
subsequently hardens in the case of cement by setting, 
in the case of the brick by drying and burning, and the 
final state of both is that of a solid moss composed of grains 
set in a solid matrix. 

The power of coh(^sion of many plastic clays after 
drying and burning is quite considerable, figures of 600 — 
600 lb. per square inch being not uncommon. On the 
other hand, the shrinkage is pnsiderable, and there is a 
great tendency for the plastic clay to open in minute 
tusBures during burning, especially when the grog is coarse, 
i in. pieces or over. This Assuring makes the brick weak 
and crumbling, and opens it up to the entry of destructive 
gases and slags (Fig. 1). I have found that if the grog w 
sixed, as is done with the stone and sand in concrete, the 
density and strength of the bricks can be greatly improved, 
especially if the mass be thoroughly compressed before 
drying and burning. 

*ln our own work we find that with the flint-clay or nog 
omshed through an B in. mesh screen we have nevw 
troubled with spalling, and the bricks resist the penetration 
of etc., much better than the coarse-grained masses, 
aadxe^ also tke disrupting adhesion of heavy m as y s of 
inemsting material famng on the lower suznee of the 

wkm far belter. . x i 

As a general rule the non-plastic flint-clays ore con- 
siderably more refractory than the plastic bond-clays. 


Moreover, as they are not required to exert any bindii^ 
effect on the mass they can he calcined before use and th«r 
fire-shrinkMe thereby eliminated, or at any rate 
reduced. The bond-clay will naturally have considerahle 
shrinkage, owing to the amount of water it has taken np* 
and, as stated above, it is usually less refractory than the 
flint. 
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Obviously, then, it is essential to out down the lyr- 
cenUgo of the bond-clay as low as possible when maki^ 
up the brick, but if this is overdone the brick is, na;turallv, 
weak and crumbling and soon yields to jwnotratiom If 
the bond-clay is excessive in amount, high poroaity is 

likely to occur. , . . 

This is where regulation of the size of the grog comes in. 
By sizing the grog and then mixing the different sixes in 
the proper proportions, wo have the minimum of sp^ 
left to be filled up by the bond-olay, and can got the denaert 
and closest mass with the least amount of bond ; as stated 
above, it is very much like mixing concrete. ^ . 

The question of machine-made v. handmade onefcw 
closely tied up with the question of density, I pww 
machine-made Drioks. They are denser, tniOT to 
freer from pores than the handmade. A well-maae 
pressed brick is, in ray opinion, the best type of refractory 
on the market to-day. 

The shapes that can be made by machine are muon 
limited in variety than those that can bo made by hand. 
To engineers, who have to design fumaoea, I would ^y— 
“ Avoid as far as possible complicated shapes. Try to » 
a cubist. Use rectangular masses wherever pomU^ 
and trv to keep one dimension as near to a 4* m. maxi- 
mum M the den^ will pwmit. By doing thi» yra town 
chance of getting your bnek burned hard to the ho^ 
whereas, if you have all three dimensions runmpg bi^ it 
is very difficult to avoid underburmng in the 
As long 08 you keep your shapes simple you can get tiMWS 
machine made. It is not always poMible to ovoid 
caied shapes, but the more you can do it the mow olu^ 
the brick manufacturer has to give you 

At the Chicago meeting of ^inen^n Iron 
Institute, held on October 24th, 1913, Mr. Harnr W- Or«f^ 
President of the Harbison- Wolker I^ao^es rf 

Pittsburg, read a paper on “ The Use and Deyeiopmeirt ^ 
Refractories in the £on and Steel Industry, from which 
I will quote. The paper is an exceedingly interes^ 
and the claims of machine-made or ^m-pre^ fcnoir 
are done justice to, but the author stiU seem to Uve a 
warm place in his heart for the old haxid-msde bri^ 

“ Mannfadwt of fire 
The clays mined and properly ■eleotoi 
•mall lumps, mixed in suitable prop^om and 

the wet pan to the prowr deg^ ^fineness. ™ 

U then moulded into shape, twiper^ on * ^ 
reprecsed, tlioro«i|tfy drW andjbur^ nt * 
of to 366«^1Gftronheit. This is the old bandmnda 


prooem. 
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“ This brick is open, porous and well adapted to with- 
stand sudden changes of temperature. Many departures 
from this process have been tried and various machines 
employed in the different stages of manufacture. In 
many cases there has been a speedy return to the hand* 
made process, while in others a better brick has been 
developed for certain uses.*’ 

machirie made brick. — In the high-grade brick, the 
most noticeable development in the machine-made pr^uct 
is in the manufacture of blast-furnace brick on a steam or 
other powerful press. The machine-made brick is denser 
by 7 to 8% than the hand-made one.” 

“ Vaes of fire-clay brick — Bloat furnace. — ^Tho intro- 
duction of the water-cooled (blast) furnace, with its lining, 
of 12 in. or less, necessitated the use of the highest grade 
of refractories available, and the blast-furnace operator 
and the brick manufacturer co-operated in making a 
brick of more uniform dimensions and of much greater 
density than heretofore, without sacrifice of refractoriness. 
This was accomplished by a mixture of clays giving the 
minimum of shrinkage and by manipulation designed to 
increase their bond to the maximum. The bricks were 
finally made into 12-in. blocks on a steam press. The 
result was a lining that fulfilled the expectations of all 
concerned.” 

** The furnace in which this lining was put was blown out 
after an eight months* run, to make some slight changes in 
the shell. The lining had taken on a thin coat of oarbijon 
which, when chipped off, exposed the face of the brick in 
raan,^ cases with the original skin intact. In making a 
12-in. lining of such groat density, backed by a water- 
cooUkI jacket, there was naturaly some apprehension as to 
whether it would spall. An examination showed that no 
spalling occurred. It also resisted the abrasion of the 
stock and channelling blast, and was practically imper- 
meable to gases. A number of these linings have since 
bee;i installed.” 

” At present blast-furnace men are calling for the hand- 
made and machine-made linings in about equal numbers. 
The present machine-made lining includes many as 
possible of the good points of the first steain-prossod lining 
referred to, without all of the extra treatment of clays and 
consequent higher cost. In one point apparently the 
machine-mad brick should be superior, and that is in 
furnace tops. 1 1 is also possible to make it of more regular 
and uniform dimensions than by the hand-made process, 
thus insuring better bricklaying.” 

” Hot bloat atovea. — In hot blast stoves fire-bricks act 
merely as a thermal reservoir, yet are subject to widely 
varying temperatures, to enormous loads, and in many 
cases to the fluxing action of the flue dust in unwashed 
gases. Again we note development in the use of brick of 
greater density and higher refraotorinesB, with a decided 
tendency to substitute a higher for a lower gradebrick.” 

Mr. Ambrose N. Diehl, Superintendent of Blast Furnaces, 
Carnegie Steel Company, Duquosne., Fa., discussed Mr. 
Croft’s paper from the blast-furnaoeman’s point of view, 
and some of his comments are very interesting and much 
to the point. 

“JlfacAtnc and hand-preaaed brick. — ^There was 
formerly a prevalent opinion that hand-pressing of 
brick was a necessity, and that machine-pressing 
turned out a product which was not so aurable. 

This feeling is passing, as the bricks made in 
machines have a better appearance and are truer 
to sise, besides equalling if not exceeding the band- 
pressed ones in durability. A comparison of a 
hand-pressed 9-in. brick with a 9-in. machine- 
pressed one made from the same material and 
manufactured in the same plant is given below. 

The machine-pressed brick was superior in shape 
and appearance.” 

” In examining the relative merits of machine- 
pressed and hand-pressed fire-brick certain deter- 
minations and simple tests are exhibited. First 
qnidity 9-in. fire-clay brick were taken as samples. 

As shown in the folfowtng tabulations the apparent 
speoiflo gravities were compared. Those for hand- 
pressed brick were found to average 2*01 for five 
samples, and for steam-pressed brick 2*13 for five 


samples. Eight of these bricks were tested for spalling 
when chilled from high temperatures, but none showed 
any si^ of chipping off, either when air cooled, when 
suddemy immerse in water, or when sprayed. One 
specimen of each being tested for absorption of water, it 
was found that each took up 4*12% of its volume or 6*02% 
by weight for the hand- pressed and 6*76% for the steam- 
pressed. By these tests it appears that the steam-pressed 
brick has a density 6% greater than the hand-pressed 
brick, and that it is just as capable of withstanding sudden 
changes in temperature.” 

” From our experience in handling brick in sheds for 
stock and rehandling for use, reports show a breakage 
loss of 50% less in the steam-pressed than the hand- 
pressed ones. This is also true regarding breakage in 
transit. Considerable money is thus savw to the con- 
sumer and the maker. For some purposes, such as 
irregular shapes, hand-made brick will always be pre- 
ferable. The cost of laying the machine-made brick, due 
to its more perfect shape and less breakage in handling, 
will also be a great factor in its favour.” 

(3) Burn. — The question of ‘‘ burn ” belongs more to 
the manufacturing part of the subject of refractories. 
Naturally, the longer the time of burning and the higher 
the temperature, the more expensive the operation. iVom 
the consumer’s point of view the burn should bo carried 
far enough to bring out the full strength of the brick, 
and allow the fire-shrinkage to take place thoroughly. 

There Ts, however, one point to which I would like to 
draw attention, and that is the burning of the grog or 
refractory non-plastic flint-clay before mixing with the 
plastic clay to form the brick. By doing this the fire- 
shrinkage of the flint-clay is eliminated altogether, and 
when severe conditions have to be withstood it is of 
undoubted advantage to do this. 

The Gorman Association of Firebrick Manufacturers has 
recently conducted a series of tests which show that the 
harder the material to be used for grog is fired, the better 
will be the quality of the finished brick. Lightly fired 
gr^ gives great shrinkage in the bricks. 

The relation of dimension to burn has boon referred to 
already. 

(4) Porosity. — The porosity of a brick is usually deter- 
mim^ by drying it, immersing it in water until its weight 
is constant, and re weighing it. The amount of water 
ab8orl>ed is a measure of the porosity of the brick. This 
test, however, unless care is taken to interpret it properly, 
may bo exce^ingly misleading. Strictly speaking, there 
is no objection to a brick containing empty spaces, so far 
as its heat-resisting properties are conoomod. In fact, 
where the object is to retain heat, jwrosity is an advantage. 
When, however, the question of resistance to destructive 
gases, vapours and slags is concerned, porosity becomes of 
importance at once, and in judging a refractory it is neces- 
sary to know whether the openings are such as will admit 
these matters to the interior of a brick, or not. 

Fig. 2 shows two bricks which have been immersed in 
a solution of glue, coloured by malachite green, for the 
same length of time, allowed to dry and broken across. 
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In one the ^ue has barely penetrated be'ow the surface 
and the specimen appears white with a thin green selvae, 
showing somewhat deeper TOnetration at a few spots. In 
the other brick the glue nas sunk well into tno brick* 
somewhat irregularly* and its line of entry is in many 
places indicate by fissures stained green. Both these 
Drioks would mve a fairly high porosity test by the water 
method* but the behaviour of tne two bricks towards a 
more viscous fluid like the gl o solution* is radicallv 
distinct. Brick No. 1 is a strongly compressed* well* 
ground, rather fine-grained mass, th^e spaces in which are 
due simply to the evaporation of the water with which the 
plastic clay was made up and to the shrinkage on burning. 
Brick No. 2 is a coarse, loosely aggregated mass in which 
the percentage of bond-clay is insufficient to fill up the 
spaces between the pieces of grog. In the first case the 
viscous liquid refused to enter the brick ; in the latter it 
readily entered the coarser channels within the brick. 

The result of this test agrees excellently with the 
behaviour of the two types in actual service. 1 shall go 
further into this branch of niy subject when speaking of 
penetration. For the present I merely reiterate that all 
porosity tests must be checked by carenil inspection of the 
mass, so that capillary pores which are relatively harmless 
may bo distinguished from coarse openings which allow 
destructive agents to enter the brick. The glue test 
referred to above is a useful indication. 

(.5) Resistance to jtnietration^ corrosion^ and chmical 
change generally . — The subject of penetration and corrosion 
by gases and slags furnishes a series of problems in physical 
chrmisliy of a highly interesting order, both from the 
scientific and technical points of view. Penetration per «e 
would bo of little importance if unaccompanied by altera- 
tion of the clay. This, however, is very unusual. Almost 
all slags attack fire-clay more or less, and the attgrck 
proceeds with greater rapidity, if the corrosive influences 
can gain entrance into the interior of the refractory mass, 
than if they are confined to the surface. 

In this connection, an item of considerable importance 
is the skin of the .brick, Wien the plastic mass of clay 
and grog is submitted to pressure in the mould, the water 
is forced to the surface, carrying with it a little of the bond- 
clay. As the brick dries this latter is left on the surface, 
and during the burning it forms a dense layer over the 
briek, which forms the first lino of defence. The resistance 
of this skin in a well-made brick is remarkable. In our 
work we find that it will block the penetration of oxide of 
zinc in the furnaces so completely that when the incrusta- 
tion of this compound which fonns on the lower surface 
of the archea is knocked away, or falls off with its own 
weight, the jiattorn of the brickwork shows up sharp and 
clear on the surface of the attachment of the mass. In 
poorly made brick* where the grains of flint-clay proper 
show through the skin, the mass of incrustation takes 
such firm hold of the irregular surface that pieces of brick 
are tom away when the mass comes down, and the arch 
is soon destroyed. 

I should consider the absence of a good firm skin suflS- 
cient cause for rejecting a brick for our work. On the 
other hand, I should not consider a test for resistance to 
corrosion a fair one, unless it were carried out on the 
natural surface or skin of the brick. Tests on a fractured 
surface are for our purposes misleading. 

Consider first the picnetration of a brick by a liquid slag* 
supposing that the brick forms part of a furnace lining 
which is heated from within. The brick, therefore* will 
become progressively cooler away from the laboratory of 
the furnace. Let us further suppose tha*^ the brick is of 
a hard-pressed compact type* presenting only capillary 
opening. The liquid slag will proceed to enter the pores 
of the brick and attack the clay. As it absorbs the clay 
matter its freezing point rises until it solidifies* and in 
the case of a fine-grained brick the amount of slag that 
can enter is small and soon saturated. Under these oir- 
cumstanoes a glaze forms on the brick* the slag pene- 
trating for a q^oorter of an inch or so in capillary veinlets. 
The action will then go no further. 

In the case of a brick which shows fimirea and cracks 
the case is ym different. The slag gets in at these 
po’nts in considerable quantity* and by the time it has 


saturated itself with the clay it has eaten out a consider 
able hole. Into this more slag can get* and under such 
circumstances the brick is soon corroded away. 
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The photographs 3 and 4 show these two conditions- 
well. In the first case the slag has failed to penetrate and 
forms a layer on the surface. In the second it has sunk 
in and destroyed the surface of the brick. 

These considerations have led us to a method of testing 
which enables us to form a pretty good idea how a given 
brick will resist a specified slag within specified tempera- 
ture limits. 

A one-half 9 in. brick is a convenient size to handle* and 
it should be set up with one edge uppermost* as that is 
the surface which will probably be exposed in the furnace. 
The natural surface of the bnok shomd always be tested 
as explained above. The slag* or s^ constituents, should 
be ground to powder and made up into a block about 3 in. 
by 1| in. by 1 in. with a little starch* and dried. The dag 
block is then laid on the brick and the brick is placed in a 
furnace and bre^ht up to about 100'’ 0. above the working 
temperature. The dag blook melts and flows down over the 
surface of the brick* attacking it on three faces. 

The next two figures (6 and 7) are micro-photographs 
of a good brick before and after the test. The first one 
shows the pores with somewhat rounded oontoun* 
exaggoated ny grinding. The latter shows the pores 
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An interesting example of the destructive effect of 
penetration wm shown by determination of the melting 
points of certain refractory masses after various perit^s of 
exposure to a slag. After throe months' service at a tern- 
pemture of 1260° to 1360" C. it was found that the fusion 
point had fallen from 1700’ to 1400° G. and failure came 
soon afterwards. 
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Another case is that of a loose-textured brick which 
has been immersed in molten sjieltor. The mass is com- 
pletely impregnated with the metal as shown by the photo- 
micrograph 8. 



Fia. 8. 

The changes that take place in the substance of a spelter 
retort, due to the action of zinc. eonstit«ite, perha[>B, one 
of the moat retnarkablo casea of chcmhuU change in a 
working refractory known, hecauac they take place at 
temperatures below the fusion point of the bodies entering 
into the reaction. 

\yo find that after a spelter retort has been in service 
for srune days it changes in colour from a light buff to a 
dark blue with white spots, and becomes a good deal denser. 
These changes arc accompanied by a more or less complete 
chemical decomposition of the clay sulwtance of the 
retort, the alumina of the clay com Inning with zinc oxide 
to form zinc spinel, ZnO.Ah^Og, and the silica of the clay 
being liborated in the form of tridymite. 



Fiq. 0. 

Figure 9 shows a micrograph taken from a slice of aa 
old retort. The large grains are the grog, which being 
denser and more resistant than the bond are laraely 
unaltered as yet. The granular matter is the zinc 
which occurs in- grains or minute octahedra, and are seen 
formiM fringes around the grog grains, showing that 
their d^ompoeition is in progress. 

In this case we have to deal with an actual ohadge in 
the chemical composition of the refractory mass from a 
silicate of alumina to a mixture of zino aluminate, or 
spinel, free silica and absorbed slag. Fortunately, however, 
this change is not accompanied by any deletenous results 
as far as the fitness of the retort mr its particular purposo 
is concerned. 
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The lon^ my aot^uaiatAnoe wdth refraotoriee becomes, 
the more 1 am oonvmoed of the necessity that exists for 
the stndy of the relation of the charge to the furnace 
lining. 

The behaviour of alumina in slags is a matter about which 
there is considerable difference of opinion. Mr. G. E. 
Johnson, jun., read a paper at the Cleveland meeting of the 
American Institute of Mining Engineers, in wmch he 
stated that he had seen a blast-furnace slag containing 
30% of alumina running perfectly freely and giving no 
trouble. The general consensus of opinion, however, is 
that alumina causes slags to become viscous and difficult to 
tap, quantities as low as 6% being objectionable. This 
latter contention I can endorse from my own experience, 
mentioning also that I have also had experience of a 12% 
AljO, slag which behaved excellently. Of course part of 
the discrepancy might be explained as being duo to 
differences of temperature, but this did not seom to be the 
whole of it, so I decided to investigate a little further. 

The method used was tt> form the lime, silica, and 
-alumina, which wore all in powdered form, into a cube, 
with a trace of starch, the cube being formed around a 
epirally twisted Pt-lr wire. The cube was about f in. 
-a side, and was suspendod in a crucible in an oloctrio 
furnace provided with a pyrometer couple and the tem- 
perature brought up. 

The first sign of fusion is the molting off of the corners 
of the cube. Shortly afterwards the cube rounds off and 
slips from the wire. A liquid mobile slag will bo run off 
completely like water. A fairly stiff one will flow off 
slowly, leaving a thread drawn out behind it, whilst a very 
stiff one will draw into a pear-shaped mass and be very 
reluctant to leave the wire. 



CaO. SiO, 



2CttO.SlOj 


1 

Al,0,%. 1 

Fusion 

point. 

1 

1 Character, 


Fusion 

point. 

Character. 


1 14«0''C. 

Stiff 


1382^0. 1 

Stiff 

<$•8 

1318" C 

Fairly 

0-8 

1422M!. 

Very stiff 

»# 

13*3 

19*6 

1296'’ C. 
1272* C. 

liquid ! 
Very liquid. 

)3*3 

19*0 

1408" C. 
1453" C. 


We experimented with a large number of mixes, and 
the results of one set are shown in the accompanying 
table. It will be noticed that with the metasilioate addi- 
tion of A1|0, brii^ down the melting point and liquefies 
the slag, whilst with the orthosilicate addition of alumina 
raises the melting point and stiffens the slag. This suggests 
a possible explanation for some of the differences of opinion 
referred to aoove. 

Now, I have fluently heard it stated that heavy 
liming when blowing in a blast furnace tends to prevent 
scouring and cutting away of the lining, and my own 
experience confirms it, whilst the figures in the table 
suggest an explanation. With high lime, as the slag 
attacks the brick, the tendency will bo to form a sticky, 
•difficultly fusible, viscous glaze over the lining, which 
will collect a defensive covering of small coke, etc., whilst 
with low liming a thin, roadilv fusible slag will form, and 
scour the lining very efficiently. 

( 6 ) Truth of aurtace and dimeimone . — ^The accuracy of 
'the dimensions and surface of a brick is of great importance 
Irosn the penetration point of view, ^^en bnoks are 
warped or untrue to dimension, necessitating wide courses, 
penetration is liable to occur. The clay grout which is 
used between the bricks is a poor sumitute for brick 
-and should be reduced to a minimum. It is an axiom 
-amounting to a platitude that poor brick-laring, whether 
•caused by lack of truth in the bricks demselves, or 
•careless work on the part of the masons, is as bad for the 
iumaoe as a poor brick. 

(7) Conductivity . — ^The factors which control the oon- 
riuotivity of refiwotory masses are getting to be better 
understood and I expect soon to see more authentic figures 
f;han any that are available to-day. 


Conductivity appeals to the user in two different ways* 
according to whether it is required to retain heat ifitdne 
the sp^e enclosed by the bri^ or transmit heat tfaron;i(h 
the brick. In the first case insulation is aimed at, andln 
the second case transmission. 

Now, my own experience, and that of several otheis, 
indicates that a coarse-grained, loose-textured, porous 
mass makes for low conductivity, and a fine-grained, close- 
textured, compact mass, for high conductivity. The 
checker work in a blast furnace stove is a case in point. 
Here it is desired to absorb heat into the brick as quickly 
and completely as possible and return it to the air in the 
same way, ‘and the tendency to-day is to go over more 
and more to dense and hard-burned brick for this purpose, 
as stated by Mr. Croft in the quotation given. 

When the object is to retain heat, loosely compacted 
masses are more effective than close-textured ones. An 
extreme case of this condition I worked out some time ago, 
The questions at issue were : How many rings of Imok 
would it bo economical to place over a certain furnace 
arch in order to retain the heat, and what class of brick 
would be best ? Or, could somotliing more effective than 
brick bo used ? We started out with 1 in. thickness of 
firebrick in three rings. Under the third ring and on top 
of the furnace arch four thermo-couples wore placed at 
different points, and the temperature was noted from 
day to day, until an average figure was obtained for the 
temperature on ton of the furnace arch. Then the three 
rings were taken off and other materials wore tried. Even* 
tually we found the most economical material was boiler 
ashes screened through in. mesh : in. of this kept 

the top of the furnace arch as hot as 12 in. of fairly compact 
firebrick. 


The lesson fairly obvious, yet it is not uncommon to 
find figures published for the conductivity of firebrick 
without any mention being mode of grind, bum, or 
porMitv. Under those circumstances it is hardly sur- 
prising that the figures frequently do not check. 

In navard’s book on Kefraoteries and Furnaces the 
author draws attention to the necessity of knowledge of the 
burn-temperature of a brick in figuring on the conduc- 
tivity. On page 280 Havard quotes a table of conductivi- 
ties, giving amongst others the following relative con- 
ductivities ; — 

Magnesia brick 0*0071 

(ihromlto brick 0 0067 

Fire-clay brick 0*0042 

(Checker brick 0*0039 

Gaa-retort brick 0*0OIM 

Silica brick 0*0020 

Except fur the statement that the figures selected are 
representative of the ordinary commeroial grade of 
refractory materials, we are left in a good deal of doUbt 
as to the nature and history of these sampleB. 

In a later series we have the following : — 


Magnesia brick (burned at 1050) 
„ „ (burned at 1300) 

Chromite brick (burned at 1300) 
Fire-clay brick (burned at 1060) 
„ (burned at 1300) 

Checker brick (burned ) . . 
Silica brick (burned at 1050) 
(burned at 1300) 



These figures show considerable variation amongst 
themselves, but in general they show that the tempnaliire 
of burning has a profound influence on the conduotii^y, 
I)articulany in fireclay- brick. I believe that oompaotness 
also plays a strong part. For example, the fire-clay brick 
that was burned at 1050° 0. had a porosity of 30%% of 
volume, and that burned at 1300° of 24*1%. It is a pity 
that bricks of a porosity of less than 10% were not tnra. 
My own results suggest that they would have gone stUl 
higher. 

This last group of figures is due to Wologdine, and is 
a great advance on anything preceding thm, idthouffh 
1 uiink the method used mijmt be improved upon. Tao 
specimens tested were only 2 in. thick and were exposed 
only on one side to the heat. Under these oiroumitanoes 
the heat gradient would be exceedingly Btoe[> much more 
go than under working conditions. 
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HArshall, in a recent number of “Mechanical and 
Cheimcal En^eenng/* has cballeimed Wologdine’s figure 
for lilica biiok, pointing out that these briolu are burned 
at a temperature considerably over 1300° C., and there- 
fore that it is reasonable to suppose that the conductivity 
will be still higher. 

I am strongly inclined to believe that compaotneaa, 
grain, and temperature of burning have more to do with 
the conductivity of a refractory mass than its composition, 
within limits. Fire-clav and magnesite can be made to 
overlap, and so probably can fire-clay and silica, tinder 
these circumstances figures like those first given are of 
little practical value. 

In the discussion of Mr. Croft’s paper Mr. Diehl con- 
cluded by saying that “ refractories . . . demand an 
exhaustive and co-operative study from both the con- 
sumer’s end, whore new materials and progressive prac- 
tices result in ever-changing demands on the refractory 
materials, and from the manufacturing end, where the 
proper material should bo adjusted to meet the ever- 
changing conditions arising from such progression. By 
a clear understanding of the exact conditions to be met 
and the concerted efforts of both parties, there is no 
question but that the present assumed amortisation 
period can be greatly extended with benefit to all parties 
concerned.” 

1 want to emphasise in the strongest possible way this 
need for co-operative study from both the oonsumer’s 
end and the manufacturing end referred to by Mr. Diehl. 

If the manufacturers are to meet successfully the changing 
and increasingly wivere conditions that rcfractoritis 
have to face to-day, co-operation on the part of the con- 
sumers is essential. When a lining fails, the dead lining 
needs careful study. Working temperatures, slags, gases, 
as far as possible every physical and chemical conaition 
to which the bricks are exposed should bo known, and the 
manufacturer fully acquainted with what his product 
has got to stand. Wo have tried to act up to this principle 
and nave found that it pays. The more of us that play the 
game in this way, the easier it will be for us to get what 
we want, and the man who onlers “ fire-brick,” and uses 
the contents of the resulting car indiscriminately on j 
^voral different clastjs of work, will have himself to blame i 
if the brick fails on some of them. 

I believe that the interest in the subject is growing I 
and that the outlook is decidedly hopeful. j 

- — I 

SUBSTITUTES FOR AUTOMOBILE GASOLINE, i 

BY GAIL MEBSEREAU. 

During the last few years the development of the ' 
automobile and the greatly increased use of gasoline in i 
chemical extraction work, combine<l with the partial ; 
exhaustion of the crude petroleums rich in gasoline, ' 
has more than doubled the cost value of this product. j 

During the last year or two there has been a groat | 
demand for some cheaper substitute for use in the auto- i 
mobile engine. The publication in the daily pajiers of I 
offers of prizes for a solution of the problem has spurred \ 
on inventors to work out many ingenious possible solutions. ; 

The Diesel type of engine is being used on some motor I 
boats designed for racing and on some trucks, but can j 
never find favour in the ordinary passenger automobile. I 
This is because of the necessity of preheating the vaporiser. I 
The ordinary user of the automobile will never take the | 
trouble in order to save a few oents on his fuel. j 

Denatured alcohol can be used readily. It is clean, not 
•0 dangerous as gasoline, and will give three-fourths 
as much milei^ as gasoline per gallon (and sometimes 
better): but it costs much more than gasoline and it 
hardly seems probable that the price will decrease greatly 
in the future. 

Kerosene has been used and is being used more and more 
in heavy tnioking. In order to use it in the ordinary 
motor it is sim^y necessary to heat the carburettor 
by means of the exhaust gases. The motor must be 
started with gasoline or alcohol There is no difficulty 
in this, as it is easv to attach a small sopplementaty tank. 

The great diawbaok to the use of kerosene is (ts pro. 
duotion of polymerised psoducts in the cylinder and the 


formation of coke and lampblack from these products. 
This pol^erisation reaction takes place apparently 
only in the la^r globules of the kerosene wm^ enter 
the cylinder. The outside layer of oil is partially oxydised, 
with the formation of high boiling polymers. These 
then condense on the relatively cool udes of the cylind^ll^ 
Further explosions in the cylinder oxidise and buzm^9* 
more and more of the hvdrogon atoms until the uNradal 
becomes nearly pure carbon. 

Alcohol, injected into the cylinders, while still hot, 
at the end of the day’s work, will clean out the greater 
proportion of these troublesome products. This is too 
much trouble for the ordinary automobile owner. 

To obviate the difficulties above mentioned, namely, 
the preheating of the carburettor and the production of 
coke and lampblack, a groat many mixtures have been 
proposed. 

All kinds of low boUing point constituents have been 
added, so that the carburettor need not be preheated, 
and all kinds of oxvgen containing materials nave been 
abided to prevent the dehydrogenation and polymerisa- 
tion of the molecule. 

Many mixtures of kerosene with acetone, other ketones, 
alcohol, casing-head gasolene, methyl and ethyl ether, 
etc., have boon proposed and tri^. Many of these 
mixtures work very well, but the average owner wants 
a fuel that cun be purchased at any point on his travels. 
Such mixtures would usually be found only at the larger 
towns. 

The Southey carburettor* or rather “ gasifier ” seems 
to work very satisfactorily. In this apparatus the 
kerosene is sprayed into a chamber, whore the spray comes 
into contact with a small amount of air. A partial 
combustion takes place, just enough air being admitted 
to cause sufficient combustion to furnish the heat necessary 
to gasify the oil. This combustion is started by a spark, 
but after a minute or two the spark may be out off. The 
chamber is so arranged that the largo globtilei of oil 
from the spray drop to the bottom and are returned 
to the main tank. 

The apparatus works very well in practice. It gives 
practically no trouble from coking or the formation 
of evil-smelling products of partial combustion. Kerosene 
of very much the same composition can bo bought all 
over the world. This certainly seems to be a ready 
solution of the problem. 

Many methodsf for the manufacture of gasoline from 
heavy oils have been proposed and quite a number 
jMitented. The principle on which most of these work 
is the distillation of tne heavy oil under pressure. The 
iiret lots of these gasolines to reach the New York market 
a year or so ago, were straw-coloured, ill-smelling oils. 
They had been distilled carelessly and contained con- 
siderable projwrtions of very heavy oils, but during tho 
last few months tho quality has been much improved. 
These gasolines made by high pressure distillation are 
now being manufacturoa on a very large scale in this 
country, but tho price is maintains very close to that 
of the natural jietroleum product. 


THE THEORETICAL PROBLEMS INVOLVED IN 
THE CRACKING OP OILS. 

BY WALTER P. RITTMAN. 

Until recently it has been common to consider the 
sq-oallod tar and petroleum oils as two separate and 
distinct materials. The present conceptions of organic 
chemistry, however, avoid any sharp differentiations, 
such as those between the motbano and benzene series. 
Instead, all hydrocarbons are considered together, and 
indicate as differing only in their hydrogen content. 
The latter classification is more fortunate b^ause in tha 
course of a dozen petroleums from different fields nearly 
all the various hydrocarbon series are represented. Many 
petroleums contain considerable nercentages of the sama 
constituents that are found in ou or water gas tar. In 

• SoBtliep, Kng. Pat. £7,812, Deo. 8, 1811 . 

, tFcr examplSiBBrtoD, U.8. Pat. 1,048,687, Jan. 7, 1918; 
Ukm» Bag. Rat. m, Jan. 28. 1812. 
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fact, it ii possible to find two petroleums which difier as 
much in composition as certain petroleums differ from 
so-called tar. 


In dealing with the technical use of petroleum it can 
be said tiiat we already know something about its end 
Ig^uots ; it at least appears that we know more about 
ftsi end products than we do about the application of 
the most favourable conditions for obtaini^ maximum 
yields of the desired end products. It is known that 
valuable gasoline and illuminating gas can be obtained 
by cracking petroleum. What we want to know is how 
to increase the yields of gasoline or illuminating gas from 
a given amount of oil. It is questionable how much 
increase can be obtained by the perfection of the well- 
known methods now in use. Radical increases can result 
only from the application of radical scientific principles. 


In the production of petroleum end products practically 
all the variables of chemical reactions are involved. 
While this fact complicates the jiroblcm, it makes the 
field of research more fertile and greatly enlarges its 

C lbilities. Wo are dealing with chemistry involving 
liquids and gases, and with all the physical and 
chemical principles which apply to both of them. 
Mechanism of reaction, duration of temperature, contact 
surface, catalysis, temperature, pressure, and concentration 
conditions are all vitally important in the cracking of oils, 
They are all interesting, but in the time allotted me 1 shall 
deal with only the last three : temperature, pressure, and 
concentration. 


The information that endothermic reactions work 
better at high temiicratures while exothermic reactions 
work better at low temperatures is important, but this 
information does not liecome fully valuable until we 
regard as well the chemical equilibria between the 
various reacting constituents. The subject of chemical 
equilibrium is studied by practically all undergraduates, 
but its application to industrial problems, despite its 
value wherever applied, is still limited. tWc are very 
few experimental <lata dealing with equilibria between 
hydrocarbon vafKuira and gases ; the principles affecting 
equilibria in fields which do not involve hydrocarbons 
are well known, however. There is no reason why these 
same principles should not bo applied directly to hydro- 
carbons. Doing so leads to theoretical conclusions which 
suggest experimental research. Apjdication of the 
principles indicates that the entire problem of cracking oils 
revolvt^s about the eipiilibrium or kinetic conception of 
reaction. 


It has been experimentally determined that when 
hydrogen i(.Klide (HI) is heated, there is a definite per- 
centage of decomposition to Hg and Ij, dejKjndent upon 
the tomjieraturo of the system. Only at extremes of 
temperature do the equilibrium conditions carry the 
reaction completely in one direction. As the temperature 
is increased the percentage of decomposition increases. 
Equilibrium conditions ]trevail when the square of the 
partial pressure of HI, divided by the product of the 
partial pressures of Hj and Ij, equals a constant. 

The equilibrium relationships for hydrocarbon reactions 
have not been determined, but because of the validity of 
the equilibrium principles and the reversible nature of 
all chemical reactions investigated, we arc reasonably safe 
in applying the same principles and reasonings to hydro- 
carbon reactions. The equilibrium considerations are 
impo^nt whatever end it is desired to roach, whether 
illuminating gas, gasoline, or some other products are the 
ones being sought. In some coses it will be found desir- 
able to permit the reaction to reach an equilibrium at a 
relatively high temperature, whereas in other equally 
imTOrtant hydrocarbon reactions the equilibrium of this 
hi^ temjpereture would bo destructive. In either case 
the equilibrium equation would serve as on indication of 
the degree of success that might bo expected, as well as of 
the direction the reaction would take. Unfortunately 
practioally none of the numerical values of the equilibrium 
constants for hydrocarbon reactions have be^ experi- 
mentally determinod. 

The application of thermodynamic equilibria to 
hydrocarbons can be illustrated by one or two simide 


^mjdee. Let us consider the following reaotioni and 
their constants (which are approximate) 




KfM 

00027 1-28 

0x10“ 1-2 X 10“ 

0 0000001 0*0004 


Any number of others mi^ht be taken. Important 
mathomatioal expressions which give approximations for 
the values of these eq^uilibrium constants tor hydrocarbons 
can found in worra on thermodynamics and physioal 
chemistry.* . As soon as more of them are known we shall 
have a bettor understanding of temperature condi- 
tions as related to other oonmtions in oil oraoking pro- 
cesses. 


The application of different prMsures in the sphere of 
reaction of the cracking process has been limited. Numerous 
pitonts and articles can be found indicating the use of 
increased pressure in the production of gasoline and 
illuminating gas. It has long boon known that lubricating 
oils can be recovered more eniciontly by distillation under 
partial vacuum. The distillation of aniline under 
diminished pressure through the use of steam is oommon 
laboratory practice. In such cases, however, the object 
of the process is not to crack an oil, but to avoid oraoking 
it. So far, the effect of greatly diminished pressure on 
oil cracking processes is praot oally unoovei^. For a 
detailed consideration of this aspect of oil cracking see the 
articles on “Thermal Reac^tions in Carburetting Water 
Gas,** by Whitaker and Rittman, Jour. Ind. and Eng. 
Chem., Vol. 6, pp. 383 and 472. To show the effect of 
varying the pressure when cracking an oil, oonsidor the 
general reaction, A ^ 2B, where equilibrium exists when 
KA=B2. This equilibrium constant is identical with the 
ones referred to under tempJirature, and deals with the 
relative partial pressures at equilibrium under differing 
conditions of pressure. For numorioal illustration assume 
the value of K to be equal to 1, From this one finds for 
partial pressures, when A^^KK), 10, or when A=a0*01, 

B— 0-1. In the first case the jmrtial prossure of A is ten 
times 08 great as that of B ; in the second case the partial 
pressure of A is only one-tenth as large as the partial 
pressure of B. In other words, by simply changing the 
total pressure on the system and keeping all other condi- 
tions constant, the ratio of A to B for the pressures shown 
has been divided by 100. This change can also be 
obsorvetl by plotting the parabola, B8=:KA, where A and 
B are variables. this it becomes evident that 

diminished pressure increases dissociation or decomposition 
to the gaseous staie, whereas increased pressure dooreases 
dissoi'.iation. The manufacture of gas under diminished 
pressure, as reported in the above-mentioned articles, 
illustrates the former ; the present methods of manufac- 
turing gasoline from heavy oils by heating them under 
increas^ pressure illustrates the latter. 

In dealing with the influence of concentration changes 
we are applying one of the common laws of physical 
chemistry. In the dissociation of HI by heat aocording 
to equation, 2Hl;iH,+I„ pH,P r, 

“pj" it is a well-known 

fact that less of the HI will diMociate in an atmo- 
Hitbero of H, or I, than in an atmosphere of nitrogen or 
any other inert gas. This can be observed from a mathe- 
matical consideration of equilibrium oonditions, pure^ 
aside from the chemistry involved. Since the value of R 
does not change at any given temperature, if the partial 
pressure of H, is increased, the partial pressure of I^ 
necessarily decreases unless the partial pressure of HI is 
increased simultaneously. Assume that the H^i of the 
example cited were in excess to the extent that 50%, 
instead of 10%, of the resultant mixture were hydrmn ; 
what, in this oaso, would be the partial pressures ol HI and 
Ig, assuming the total pressure to be equal to 1 atmosphere t 
O'fi—partial pressure Hg, x»partial pressure HI, 0*5— xa« 
partiid prossure Ig. 

PHgPigc- (0-5) {0*6— X) 

00156 » -x-T— 

* Nernst, Theoretiosl CbmMn (wveath adltton). Jellinek 
Phydkalisdie Cbente der Gasr«aktJcN^ fiaokur ThermoebraUe 
und ThenDodynai^. MoffSD, The Blemeatt of Physioal Chemistry. 
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Solving X-0492 HI, 0-5-X*0‘008 I,, 0*5 Hf 49-2% 
HI, 0 l%I„ 60-0% H,. Thus, by having a large excess 
of hydrogen it is possible to eliminate, practically, the | 
•uncombined iodine. Or looking at the problem in another ; 
way, it is observed that almost none of the HI is dis* i 
sociated, because of the excess of one of the end products 
of decomposition. In cracking oil hydrogen and methane 
are always among the end products. 

Drawing an analogy one would expect that cracking 
petroleum in the presence of an end produ^, such os 
iiydrogon, would lessen oil decomposition ; in ordinary 
practice some oil decomposition is necessary to produce the 
hydrogen and other gases required by the equilibrium at 
that temperature. This decomposition might bo avoided 
by the addition of the necessary hydrogen or other gases 
from an outside source. In experiments carried out in 
the laboratory it was found that when oil is cracked in 
the presence of an excess of hydrogen, not only does none 
of the hydrogen of the oil split oil, but a considerable part 
of the added hydrogen actually enters into combination. 
This means that it is not neco-^sary to generate now 
gaseous end products at the expense of more valuable 


In conclusion it appears that through the application of 
physical chemical principles to the crooking of oil, a bettor 
-control of and greater flexibility in the resultant end 
products can be expected. 
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DETERMINATION OF NITROGEN IN GUNCOTTON 
BY MEANS OF THE NITROMETER. 

BY E. 0. BECKKIT, PH.D. 

On account of its simplicity, convenience, and speed. 
Lunge’s method of determining nitrogen in nitrocellulose 
is now in general use throughout the world. In this 
method the nitrocellulose is shaken up with mercury and 
sulphuric acid in a nitrometer and tne nitric oxide gas, 
which is formed by reduction of the nitrates and nitrites, 
is measured. 

During the past ten years, several articles dealing with 
.this subject have appeared, which might arouse scepticism 


as to the analytical value of the result* Thus 

Newfield and Marx (J. Amer. Chem. Soo., 1906, W, 877), 
Berl and Smith (Ber. 1907, 40, 903), Popp^b^g and 
Stephan (Z. ges. Schiess u. Sprengstoffw., 1909, 4 , 36^. 
Bcrl and Jurrissen (Z. angew. Ohera., 1910, ^ 241), axw 
Marqueyrol and Florentin (Bull. Soc. Chim. France, 1911, 
9, 231) mention instances in which slight modifications of 
the method have led to the detection of considerable 
impurities in the nitric oxide evolved. Now, the accuracy 
of the method depends upon the truth of the assumptions 
that the gas evolved is pure nitric oxide and that all the 
nitric acid nitrogen is in the form of nitric oxide, The 
following research was therefore carried out to ascertain the 
reliability of the method for guncotton by analysis of the 
gas evolved and of the residual sulphuric acid. 

Besides the ordinary nitrometer method as rocommondM 
bv Lunge, a modification has also been in use, which, 
according to some chemists gives results which differ 
from those given by the original method by as much w 
0-25 ill the percentage of nitrogen toiind. Although it 
was known that these differences exist, it was not known 
which method gives the truer result. 

In the original method, subsequently referred to as 
Method A, the gimeotton is shaken up with sulphuric acid 
and mercury without the addition of water. In the 
modified method- Methml B— one c.c. of water is added 
to the 15 c.c. of sulphuric acid and guncotton just before 
the mixture is shaken. 

Details of procedure . — Dry guncotton was sifted and 
mixed and 0-53 gnu. was placed in each of six small 
weighing bottles. These were placed open in a steam 
bath for two hours, then closed and kt^pt in a desiccator 
over calcium chloride. 

For each determination, one of the bottles was placed 
in the balance case for about 20 minutes and weighed 
accurately and the guncotton shaken into the cup of the 
nitrometer. The etnpty weighing bottle was placed in the 
balance case for 10 minutes and wcigbetl. The guncotton 
was washed down into the nitrometer with successive 
quantities of 5, 2^, and 5 e.c. of 9C*r>% sulphuric acid 

(made hv dilution from 9fl-2% pure acid). In the dot»r- 
minations by Method B, one c.c. of water was added at 
this ptiiiit, Ixjfore shaking ; in Me.thod A, the shaking wm 
proceeded with without the addition of water. In both 
methods the nitrometer was shaken for 3 minutes, and 
then shaken again for one minute after allowing the 
mercury globules to settle. The pressure of the gas was 
reduced to slightlv Isdow atmospheric pressure and the 
nitrometer allowed to stand for j of an hour la this 


MetuUs 


Method A. 


Weight of 
guncotton 

i 1 

1 Ons c.c. 1 

grm. 

i j 

! 1 

06208 

116-83 

0-5166 

114-7 

0-5071 

118-35 1 




tiiii residue. 


Temp. •< 

i 

"!. Press, m.ra. 

N 

•uncorweted 

1 

C’0,4-CO c.c, 1 

Na c.c. 

Ammonia found 
c.c. 

1 20-75 

1 16-3 

1 15-3 

1 7,59-0 

i 754 0 
! 748-35 

! 13-04 

13-05 
18-04 

0 27 ' 

0-25 

0-20 

0-63 

0-65 

0-00 

3-2 N/lOO 

3-6 N/lOO 


Moan 

1 18045 

1 0 24 , 

0-03 

3.4 N/lOO 


Sulphuric acid residue. 


NO. 


0 70 
07B 


0-75 

^BCorrectsd’^eaBS tliat neither tlie impurities la tlie nitric oxide nor the nitrogen in the sulpfmrlc acid residue are taken into account. 

Method B. 


Weight of 
guncotton 
gm. 





(ras residue. 

Sulphuric acid residue. 

Gas c.o. 

Temp. •€'. 

Press, m.m. 

uiMX^cted 

CO,+CO c.c. 

N, C.C. 

Ammonia found 
c.c. 

Ncalculd.aso.e. 

NO. 

0-5133 

0-6167 

06133 

n 

IU‘86 . 

116-16 
1X6-8 

17-7 ! 

16-86 
16-95 


1 13-11 

1 13-11 

18-11 

0 5 

0 4 

04 

0-6 

0-55 

0-0 

3-5 N/lOO 

3-6 N/lOO 

077 

0-79 


He** 

18-11 

0-43 1 

0-68 i 

8-6 N/MO 

0-7S 
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condition in (»der to give the nitric oxide every chance o{ 
^leaping from the sulphuric acid. The gas was then 
transl erred to a second nitrometer — the measuring nitro* 
meter — ^where it was allowed to remain for a <|uarter of 
•n hour before being measured. This measuring nitro< 
meter was surrounded by a water jacket, and had a water 
messure gauge for determining accurately when the gas 
imide the nitrometer was at atmospheric pressure. The 
sulphuric acid residue was at tlie same time removed i 
from the first nitrometer — the shaking nitrometer — trans- i 
iorred to a Kjeldahl flask, and the nitrogen determined 
by Kjeldahl’s method as described below. 

Analysis of the nitric oxide. — After the nitric oxide had 
been measured, it was shaken with 20 — 30 o.c. of con- 
centrated ferrous sulphate solution. The gas residue was 
then transferred to a small gas burette whore it was 
suooessively treated with ferrous sulphate, potassium . 
hydroxide, ainmoniaoal euprous chloride, in order to 
•determine the carbon dioxide, carbon monoxide and ; 
nitrogen. After it had been found that very little carbon 
dioxide — at the most 0*03 c.c. — was in the residue, the , 
treatment with potassium hydroxide was discontinued and 
the carbon monoxide and carbon dioxide determined 
•together by absorption in ammoniacal cuprous chloride. | 

E^imaiion of nitrogen in the stUphuric acid residues. — The 
sulphuric acid from the nitrometer determination was ; 
placed in a stopjwrod separating funnel, treated with 6 c.c. 
of a 1% solution of potassium permanganate in sulphuric 
acid to oxidise all the nitric oxide to nitric acid and then 
2 grms. of salicylic acid was addfd. The stopper was 
then inserted and the aci<ls mixed. After standing for , 
half an hour, the mixture was allowed to flow into a round- : 
bottomed Jena flask and the funnel washed with 20 c.c. 
of sulphuric acid. The mixture was then slightly warmed 
to nitrate the salicylic acid as far as possible, cooled and ' 
2 grms. of zinc dust ad<lod gradually. The mixture was 
allowed to stand for half an hour, heated over a small 
flame till all the zinc was dissolved and then boiled vigor- 
ously for I.*) minutes ; ir> grms. of sodium sulphate was 
then added and the solution boiled until colourless. The 
ammonia was determined in the usual way. The method 
was tested with a synthetic solution of concentrated nitric 
acid in concentrated sulphuric acid and found to yield 
the following results : — 0*947, 0*947, 0*948% of nitrogen 
instead of 0*966%. 

The difference, 0*065%, between the percentage of 
viitrogen by these two methods wiw sinallor than was 
•expected, for chemists hod in former years obtained 
results differing by as much as 0*26%. The following 
attempts were therefore made to account for the 
•discrepancy. 

Effect of stronger sulphuric acid. — It was thought possible 
that greater differences might Ik? obtained if sulphuric acid 
<rf a higher concentration were usid. The following oxpori- ' 
ments were therefore carried out by Method B with the i 
flame guncotton, 9^*2% acid being used : — | 


Weight of 

Guncotton 

! 

Gas c.c. ;Temi». * C. 

Prc'^H. m.ni. 

% N. 

irrm. 


uncorrertod. 

0*513’ 

115-6 1 iiO'35 

762-15 

13-14 

0 5161 1 

114-95 i 19-2 1 

t 

765-9 

13-2 


I Mean 

13*13 


It will thus be seen that the employment of higher 
oonrentrations of acid produces praoticaUy no increase in ' 
the quantity of gas evolved, due to the addition of water. 

Effect of using warm mercury . — An experiment was 
■carried out by Method B with the mercury in the nitro- i 
meter heated to 26® or 30® C., but the result 13*10% N did 
■not differ from the others obtained by the same method. ' 
'The heat evolved on the addition of 1 c.c. of water to ' 
16 O.C. of concentrated sulphuric acid is evidently so great i 
"that it is not appreciablv inoroasod by warming the 
meronry. 1 

EfnaHsRtum of temperatures itiside and otUside nitro- ' 
— It WM also thought that the equalisatiim of I 


tomperatnre between the ^ inside, the ordinary non- 
jaoketed nitrometer and tne atmosphere of the room 
may not take place within the time recommended for the 
purpMe in the method. The greater heat caused by the 
addition of the one c.c, of water in Method B might then 
account for the differences between the above results and 
those obtained by other ohemisU. 

A dummy nitrometer with a thermometer inside was 
heated in a steam bath, taken out and allowed to cool m 
the room. The temperatures inside and outside the nitro- 
meter were observed every 5 minutes. 


Tin.o —Min. 

' Temp, inside, j 

Temp, outside. , 

Difference. 

0 

1 .‘{(VO 

15-7 

20-3 

r, 

1 23 0 

15-8 

7-2 

JO 

1 18-8 

15‘.> 

3 3 

1.% 

1 17-4 

160 

1-4 

20 

17 0 

J60 

10 

25 

16-8 

15-6 

1*2 

3(1 

16-6 

1.5*6 

10 


These results show that after twenty minutes, it is 
unlikely that a difference of toinporaturc greater than 1® C. 
would exist between the inside and the outside of the 
nitrometer, and a difference of I® C. would account for a 
difference in the results of only 0*03, making altogether 
a difference of 0*09 to 0*12 in the percentage of nitrogen 
found by the two methods. 

Thus, all attempts to obtain or account for greater differ- 
ences than those described above failed, and the only 
possible explanation left was that the siilphuric acid useij 
in this research was different in purity from that used 
previously. 

Cause of difference in the results by the two methods . — It 
will Ik* noticed that the difference of 0*066% between the 
two methods is unaccounted for by the analysis of the gas 
and of the residual sulphuric acid. The amount of nitrogen 
left in the sulphuric acid showed no difference whatsoever 
and it surely would have done so, liad the difference of 
0*065% been caused by a greater evolution of nitric oxide. 
It may therefore be assumed that the difference was 
entirely caused by impurities in the gas. The results 
obtained, however, accounted for a difference of only 
0*2 C.C., which was observed in the quantity of TO, the 
nitrogen being the same in both methods, whereas, the 
difference of 0*065% demands a difference of about 0*6 o.c. 

It must ])e remembered that in analysing the nitric 
oxide, it had been shaken up with 20 — 30 o.c. of concen- 
trated ferrous sulphate solution, this quantity being 
necessary for the absorption of over 100 c.c. of nitric 
oxide. 8uch a quantity of liquid is liable to absorb not 
only all the carbon dioxide and sulphur dioxide contained 
in the nitric oxide, but also some of the carbon monoxide 
which is soluble in water to the extent of 2*3% at 20® C. 
It seemed, therefore, desirable to ro-deiermine the carbon 
monoxide, carbon dioxide and sulphur dioxide bv a method 
in which the use of large volumes of the absorwnts were 
avoideil. 

As the ferrous sulphate solution had been made with 
ordinary distilled water, which had betm for some time in 
contact with the air and, as the solubility of nitrogen is 
only ab<mt 1*6% in water and 0*6% in salt seflution, it is 
probable that the figure obtained for the nitrogen content 
was not far from the tnith. No attempt was therefore 
made to repeat the determination of the nitrogen. 

Improved method of determining the impurities in the 
nitric oxide . — In the following experiments, the oitrio 
oxide, after it hod been measured was passed back into 
the first nitrometer, where it was allowed to remain in 
contact with 1 c.c. potassium hydroxide solution for about 
10 — 16 minutes, after which it was passed into the measur- 
ing nitrometer and measured. The function in volume gave 
the quantity of SO,-fCO* in the gas. If the potassium 
hydroxide solution contained dissolved air, that air would 
combine with the NO to form NO| which would then be 
absorbed by the potassium hydroxide. The amount of 
this absorption was determined by treating the nitric oxide 
which had been freed from 00^ and SO| with a fresh c.c. 
of the same potassium hydroxide solution and allowing it 
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to remain in contact for 10 minutes as in the actual 
<i6tenni nation of CO| and 80,. This absorption of NO 
caused by dissolved air was 0*12 c.o. It was subtracted 
from the contraction in the actual determination of the 

COj+SOji. 

After the nitric oxide had been freed from CO, and SO,, 
oxygen was added and the nitrogen peroxide formed was 
absorbed by 1 c.c. of potassium hydroxide. Care was 
taken not to add an excess of oxygen. The gas residue of 
5 — 10 c.c. was then passed into a gas burette, where it was 
treated with a few c.c. of ferrous sulphate solution until 
free from nitric oxide, measured, treated with ammoniacai 
cuprous chloride then with dilute hydrochloric acid and 
measured again. The contraction was taken as CO. 


Method A. 


Weight of i Vol. of 
guncottou ^ ga? 

Temp. 

Press. 

%N un- 
correct-ed. 

co,+so, 

1 

CO 1 

grm. 

c.c. 


mm. 


c.e. 

c.o. : 

0-604 .6 

111*7 

17-2 

760-57 

18-04 

0*4 

0-25 ! 

0-5009 

114-9 

18-5 

748-8 

13-01 

0-45 

— 1 

0*5007 

114-85 

18-2 

740-92 

13-04 

0-45 

0-35 1 


, 

■ 

Mean 

13-03 

0-48 

030 



Method B. 


* 

Weight of 

Vol. of 



%N nn- 



guncotton. 

gas 

Temp. 

Presa. 

corrected. 

00,+ SOf 

CO 

grm. . 

c.o. 

M.’* 

mm. 


c.o. , 

c.c. 

0‘50Hl 

114-55 

16-1 

744-3 

13*09 

— 

— 

0-5154 

117-45 

18-2 

744-2 

13-09 

0 55 1 

0-65 

0 5U7* 

1 

115-15 

18-05 

754-1 

13-105 

0.7 1 

0-7 




Mean 

13-095 

1 0-6 

0*65 

* Mercury warmed to — 30" C. 1 


The total quantity of non-nitrogenous gases, that is of | 
SO,+('() found in the nitric oxide in Method A was j 
0 73 C.C., whereas in Method B it was 1*25 c.c. The j 
difference, 0'52 c.c., is equivalent to 0-00% in the result for j 
the nitrogen in the guncotton. Thus, the sligiitly higher j 
values found by Method B were accountt'd for by an j 
increase in the quantity of CO„ SO, and CO present in the I 
nitric oxide. The increased evolution of these bye-pro- ! 
ducts was entirely due to the heat produced by the mixing 1 
of the sulphuric acid with water, for when the acid and j 
water was mixofl and cooled before the experiment, no j 
difference could be observed between the results by the | 
two methods, as the following comparative cxiKjriments I 
show ; — I 

Method A. 


Weight of 
gnucotton 

Vol. of Gas , 

Temp. 

Press. 

N%. 

gm. 

c.c. 

•c. 

mm.. 


0-5146 

113*85 ! 

17-3 

760-6 

; 13-03 


Method B, 

(15 c.c. 96*6% acid mixed with 1 c.c. water and cooled before 
experiment). 


Weight of 
guncotton 

Vol. of Gas. 

Temp. 

Press. 

N%. 

grm. 

c.c. 

"C. 

mm. 

13*085 

0-5180 1 

114*68 

17*1 

760*22 1 



The correctncM of ihe results by Method A, — The above 
experiments show that the 116 c.c. gas evolved from 0*51 
grm. gonootton oontained 0*73 o.o. non-nitrogenous nOt 
0*6 0 . 0 . of niirpgMi and that the sulphurio acid lesidoe 
oontained nitrofon equivident to 0*75 o.o. of nitric oxide. 


Thus, the error involved by measuring 0-73 e.o. of 
CO,+(X)-fSO, was neutralised by the nitrogen equivalent 
to 0*75 c.o. NO left in the sulphuric aoid. 

The 0*6 0 . 0 . nitrogen in the nitric oxide was partly 
derived from the sulfuric acid used, which WM found to 
contain 2*6% by volume of nitrogen gas besides about 
0*6% by volume of oxygon gas. Thus, the 16 c.c. of 
sulphuric aoid used for one determination contained 0*4 c.c. 
of nitrogen. The sulphuric aoid after a dotormination was 
found to contain only 0*06 c.c. of nitrogen gas, showing 
that 0*36 c.c. of the 0*6 c.c. nitrogen in the nitric oxide 
had been derived from the sulphurio acid. The rest of 
the nitrogen, 0*2.6 c.c., was probably produced by reduction 
from the nitric oxide os shown by Marqueyrol (Bull. Soc. 
Chim. France, 1911, 9, 231). Now, 0*25 c.c. nitrogen or 
nitrous oxide is equivalent to 0*6 c.c. nitric oxide, and 
therefore, in this case also, the two errors practically 
neutralis(d one another. 

Thus, the errors in the determination of nitrogen by 
Method A balanced one another and the results may be 
taken as correct. 

Solubility of nitrogen in sulphuric aoid . — No figures having 
been found in the literature for the solubility of nitrogen 
in sulphuric acid, it was thought advisable to ascertain 
whel.her the 1.6 c.c. of sulphuric acid could contain moro 
than 0*4 c.c. of nitrogen to be subsequently evolved during 
the decomposition of the guncotton. A quantity of the 
90*6% sulphurio acid set aptrt for the doterminat ons was 
therefore placed in the bottom tf a glass-stoppored bottle 
and shaken for about 6 to 7 hours. After it had been 
allowed to stand for about 6 days, the 96*6% sulphurio 
acid, which it could now be sa (i had been brought into 
equilibrium with the air, was found to contain only 0*22 c.c. 
of nitrogen per 15 c.c. acid, that is, little moro than half 
the quantity it contained before being shaken. 

The original 98-2% acid from which the 90*5% acid was 
made, was found to contain 0*42 c.o. nitrogen per 15 c.c. 
acid— a quantity slightly poater than that found in the 
unshaken 96*6% acid. Thus, it would appear that the 
96*5% sulphuric acid has a smaller solubility for nitrogen 
than the stronger acid, and, hence, was supersaturated 
with this gas, which was partly given off again when the 
acid was agitated. These results prove, however, that 
there is no probability of the 96*6% sulphuric acid con- 
taining appreciably moro nitrogen gas than it was found 
to contain above. 

The nitrogen in the sulphuric acid residues . — An attemjit 
was also made to ascertain in what form tlie nitrogen is 
left behind in the residual sulphuric acid. Only a trace of 
ammonia could be found and the tlissolvod gases contained 
besides carbon monoxide and carbon dioxide 0-25 c.c. of 
nitric oxide an<l 0'05 c.c. of nitrogen. 

On distilling the sulphuric acid residue loft after the 
determination of dissolved gases with ferrous sulphate 
solution and sodium chloride, 0*2 c.c. of nitric oxide was 
further obtjiined, which may be said to have been derived 
from undecomposwl organic nitrate or nitr.te. 

The cotton used for the manufacture of g\incotton was 
found by Kjeldahl’s method to contain 0*012 and 0*014^(, 
of nitrogen. This nitrogen in 0*51 grm. of guncotton is 
equivalent to 0*05 c.c. nitric oxide and is probably present 
in the cotton as albuminoid ammonia. Thus, of the 
nitrogen present in the residual sulphuric acid, which by 
Kjeldabrs method was found to be equivalent to 0*76 c.c. 
nitric oxide, nitrogen equal to 0*26 c.c. nitric oxide is still 
unaccounted for. The determination of the dissolved 
nitric oxide was conducted with all care, but some 
authorities declare that it is impossible to remove the last 
traces of the gas from watery solutions by boiling, and 
hence the values obtained for the dissolv^ nitric oxide 
gM and undeoomposod nitrate may bo somewhat low. 
^UB, according to Lunge, the volume of the dissolved 
nitric oxide in 15 o.c. of sulphurio acid should be 0*33 0.0., 
which is rather higher than the value found above. 

Summary . — As far as could be ascertained from an exam- 
ination of the gas evolved, of the residual sulphuric aoid 
and of the sulphuric acid used, the ordinary nitrometer 
method (Method A), of determining nitrogen in guncotton 
gives correot results. 

The 111 — 115 0 . 0 . of nitrio oxide evolved by this method 
from 0*61 grm of guncotton contains about 0*4 c*o« of 



Vol. XUIII., JTo. 12.1 


€l. PLANT; MAOHINERT. 


^1 


carbon dioxide + iulphur dioxide, 0*3 c.o. carbon monoxide 
and 0*6 0 . 0 . of nitropen. The reeidual Bulphnrio aoid was 
found to contain nurogen equivalent to 0*75 o.o. nitric 
oxide. 

The 16 c.c. of 06*5% sulphuric aoid used contained about 
0*4 0 . 0 . of nitrogen gas, of which 0*35 o.o. was evolved 
during the determination of nitrogen in guncotton. 

The errors produced by those impurities balance one 
another, so that if the gas evolved is suppos^ to be pure 
nitric oxide and to contain all and only the nitrogen in the 
guncotton, correct results are obtained. 


The method in which 1 o.o. of water is added gives 
^htly higher results than the above method, the inotesse 
in the volume of the gas evolved being caused by the 
presence of a larger quantity of carbon dioxide 4- carbon 
monoxide + sulphur dioxide in the nitric oxide. The 
greater quantity of these gases is caused solely by the heat 
evolved on adding one c.c. of water to 15 o.o. of snlphuiio 
acid and is not due to the use of more dilute acid. 

1 wish to express my indebtedness to Colonel Sir 
Frederic L. Nathan and Messrs. NobeVs Explosives Coy. 
for permission to publish this paper. 
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grain and other fine materials ; Ap^ratusfor . 

noc. de Constructions M4caniques d’Alais, France. 
Eng. Pat. 9489, April 22, 1913. Under Int. Conv., 
June 21, 1912. 

Tkk grain is passed down a tower provided with a number 
of superposed horizontal partitions each formed of con- 
centric rings, the spaces between the rings of ono partition 
being beneath the rings of the next. The material is 
transferred from partition to partition by stirrers which 
are supportoil by arms projecting from and rotated by 
u central shaft, and have blades corresponding with tho 
rings. Drying is effected by a current of hot air or gas 
passed upwards through the tower. — W. H. C. 

Dryer ; Contimwm automatic . C. A. Wendell, 

Joliet, 111. U.S. Pat. 1,088,754, March 3, 1914. 

A OENTRIFUUAL dryer which can bo operated continuously 
•comprises a circular chamber rotating horizontally and 
■carrying a number of pookets at the periphery for the 
materied to be dried. The material is fed to these pockets 
by a spout which rotates at a slightly different speed from 
that of the separator, so that the |)ockots are filled in 
turn, the time occupied in filling all of them being, say, 
ono minute. The jackets are provided with perforated 
plates through whion the liquid discharged by centrifugal 
action escapes, and have hinged bottom plates which are 
periodically opened by a earn carried by the charging 
'8CK)ut so as to discharge the dried material just before 
the fresh charge is introduced. — H. H. 

Drying by compressed air ; Apparatus tor . W. E. 

Hall, Assignor to C. A. Tatum, New York. U.S. Pat. 
1,091,215, March 24, 1914. 

Aie is compressed and passed through water-cooled pipra 
*or through a chamber containing baffle-plates whereby 
the moisture is condensed. The dried air then flows 
through a reducing valve into a heating chamber, and 
•tbenoe to a chamber where it is used as a diying mefflum. 

— H.H. 

Drying loose materials, A. Hofmann. Fr. Pat. 465,966, 
Nov. 20, 1913. Under Int. Conv., Nov. 12, 1912. 
Tkb material is dried upon a series of superposed traveUing 
•bands within a ohamber. It is fed on to one end ol the 
>Aippermo8t band and drops from the other end on to the 


band next below, travelling in the ophite direction, 
and so on to the bottom where it is disoharged. The 
speed of tho bands is decreased from the top downwards 
to compensate for the shrinkage of tho material due to 
drying. Furnace gases are passed through a series of 
longitudinal flues Wow the chamber ana air is blown 
by a fan through a number of transverse flues which pass 
through the longitudinal flues. The heated air rises up 
through the chamber and is withdrawn from the top 
by a fan.— W. H. C. 


Spraying or atomising liquids by air or gases ; Appliances 

for . E. Samuelson, Banbury, and J. Backhouse, 

Bootle. Eng. Pat. 9823, April 26, 1913. 

Tub liquid enters the box, c, from the pipe, 6, through 
tho nozzle, a, provided with the needle valve, and 
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At 0, BO that the di«tanco between the nozzle, a, and the 
orifloe, r, through which the mixture of atomised liquid 
and air efloapeB can be adjusted. The ruifice, e, i« pro- 
vided with an iris diaphragm, h, by which the size of 
the aperture can be varied. — W. H. 

Spraying apjMratus for the treating of gaaee and vapours 
mtk liguids. C. H. Fowler and K. A. Medley, 
Liverpool. Eng. Pat. 10,963, May 9, 1013. 

In the apparatus described in Eng. Pat. 23,864 of 1911 
(this J., 1912, 1 167) in which the washing li<iuid is sprayed 
from a number of horizontal discs mounted on a rapidly 
rotating vertical shaft, a series of vanes or a single cylinder 
provided with a lip at its lower edge, ora combination of 
both, is arranged around the shaft below the discs so as to 
dip into the liquid in the trav beneath. When the shaft 
IS rotating, the vanes or cylinder cause the liquid to rise up 
until it reaches the level of a si^ries of openings, pierced in 
the cylindrical support of the discs, through which it 
escapr« and is again sprayed by the discs.’ W. H. C. 

Air, gas or mjtour, and liquids; Means and apparatus 

for the treatment of . J... f'hcw. London. Eng. Pat. 

24,601, Oct. 29, 1913. 

Wire netting is wound tightly round a perforated vertical 
cylinder which is fixed within a casing ; at the top the 
cylinder makes a gas tight joint with the casing. Washing 
liquor is sujiplied at the top, flows downward through th<^ 
annular coil of netting, and collects in t he lower part of the 
casing, sealing the kiwer ojien end of the js*rforate<l 
cylinder. The air or gas to be purified, is delivered 
horizontally into the cosing, passes through the meshes 
of the netting, thus coming into intimate contact with 
the washing liquor, and is withdrawn from the interior 
of the |ierforated cylinder.— W. H. (1. 


Spraying pulverulent or other materials with liquids ; Plant 

or installation and apparatus for . C. E. Gai'dncr, 

Ulouocster. Eng. Pat. 10,548, May 5, 1913. 

Tue material to l>e sprayed by means of a compresstHl 
air spraying device on to the pulverulent or other material 
IS contained in two vessels so connected that they may j 
serve alternately to supply the atomiser ; or a single 
vessel may be used in which a constant head is maintained 
by means of a force pump or a ball valve.— W. H. C. 

Furnaee ; Regenerative . H. Walsh and A. Priestley, 

Halifax. Eng. l*at, 10,950, May 9, 1913. 

The waste gases pass backwards and forwards through 
horizontal tubes arrang(»d on each side of the producer, 
and the secondary air for the combustion of the producer 
gas is preheated by circulating around the tubt^s in an 
ascending zigzag direction. The tubes have a rectangular 
external section and a circular bore, and the secondary 
air inlet tubes are formed with an (qien or slotted side. 

A baffle-plate is fixed between each tier of tubes to lengthen 
the path traversed by the secondary air.— T. St. 

Oas furnaces of the Siemens type ; Reversible regenerative. 

. A. Keynolds, London. Eng. Pat. 14,641, 

June 24, 1913. 

To obviate danger of explosion in the flues and stack and 
to increase the efliciency of the regenerators, separate flues 
and draught-producing devices arc provided for each 
reversing valve system. — W. H. C. 

Filters. H. Sefton- Jones, London. From K. Kiefer, 
Cincinnati, Ohio, U.S.A., Eng. Pat. 14,136, June 18, 
1913. 

The filter consisU of a wide shallow tray containing a sheet 
of filtering jiapcr with ridges omboseed thereon, the ridges 
on the bottom running diagonally towards a spout at one 
corner of the tray, and the ridges on the sides runmng 
vertically. Th» ndgee are tenninated at a short dwtance 
from the folded edges so as to leave an unembossed i^nct 


around the bottom close to the sides. Some of the nprii^h 
ridges adjacent to the comers are embossed on opqxiaitA- 
sides of the paper so that the overlapping portions of paper 
at the corners are separated by the ridges. — H. H. 

Filters, J. H. Carruthors and Co., Ltd., and J. Gourlay,. 
C. M. Jackson and G. K. Johnstone, Glasgow. Eng. Pnt.- 
14,396, June 21, 1913. 

A number of filter elements is arranged wthin a easing^ 
Each element is formed of filtering material stretchedo* 
a cylindrical frame constructed of perforated metal roon 
having a wire threaded helically through the perforations* 
The filter is intended more particularly for the removal 
of oil or grease from feed water for steam generators. 

— W. H. C. 

Slime CAkes ; ProecM of dislodging Filtering leaf^ 

G. W. Shepherd, New York, Assignor to The Buttem 
Patent Vaeuum Filter (.b., Mo. U.B. Pats. 1,096,132 
and 1,096,133, May 12, 1914. 

Pipes are provided on each side of the upper edge of tho 
filtor-leaf for the purpose of supplying water under messuro 
I between the surface of the filtering medium and the baOK 
I of the cake in order to dislo<lge the latter. — W. H. C. 

i Separating specijieully heavier admixtures from gases and 

1 vapours ; Apparatus for . E. Kluge, Leipzig,. 

I Ge^any. Eng. Pat. 22,646, Oct. 7, 1913. Under 
' Int. Conv., Oct. 8, 1912. 

Oil, etc., is separated from steam or other vapours or air 
by means of baflles built up of alternate non- perforated 
1 corrugated plates and flat perforated plates so arrange 
! that tno gases flowing between any two adjacent corrugate 
! plates have to pws backwards and forwards through the 
! perforated plate separating them.— H. H. 

i Oases and liquids; Apparatus for separating suspended 

' impurities from . C. Pfaul, Nachf. von h. Bode. 

Gcr. Pat. 272,288, Dec. 10, 1912. 


A NUMBER of discs, /, are mounted cl^o together on a 
hollow, perforated shaft, g, within a casing, e, adjacent to 
nhich is the casing, h, of a centrifugal fan, i. The gas to 



be purified enters at d, and the purified gas is drawn through 
the perforated hollow shaft and forced out through k. 
The impurities are prevented from reaching the hollow 
shaft by the discs, /, and are continuously projected 
wards by centrifugal force; they accumulate m tho 
casing and are removed by the screw, 1. — ^A. S. ' 

Centrifugal-mebchines. J. A. Norc^m. Stookholm, 

■'^eden, Eng. Pat. 22,989, Got, 11, 1913. 

The vertical spindle d the centrifugal maolnim is 
in both ends of a socket free to osmUate latecaliy, aa* 


engaged between the ends by the screw drive. The socket 
ifl retained in poeition by longitudinal springs which press 
against its lower end. — W. H. C. 

Pulverisers. E. C. R. Marks, London. From Blake 
Crusher and Pulveriser Co., Pittsburg, Pa., U.S.A. Eng. 
Pat. 27,162, Nov. 26, 1913. 

The material is fed into the crusher from a hopper pro* 
Tided with a rotating screw which is tapered towards its 
receiving end ; the r^ial length of the blades of the screw 
is reduced in the direction of the taper. — W. H. C. 


Compressed gases ; Preventing the freezing of vapour during 

the discharge of from storage vessels. L’Air Liquidc, 

Soc. Anon, pour T Etude et T Exploit, des Prooiki^s 
G. Claude, Paris. Eng. Pat. 746, Jan. 10, 1014. Under 
Int. Conv., Jan. 14, 1913. 

The high-pressure gas chamber is thermally ii»8ulat«‘d 
from the expansion chamber by non-conducting material. 

.^VV. 11. C. 


Sejtarating gases from liquids. F. Strohbach, Cbarlotfen- 
burg, Germany, Assignor to General Electric Co. U.8. 
Pat. 1,096,478, May 6, 1914. 

The liquid is introduced from below into a conical 
chamber having an o])ening at the apex, where it overOows 
in a thin film, passing over the outer surface of the cone 
into a surrounding tank. The oceluiled gases become, 
separated as the liipiid descends, and escape into the upper 
portion of the tank. — H. H. 


Solutiorif purification and rrystallisalion of substances 

which arc only slightly soluble in water ; Process of , 

and apparatus therefor. L. M. Rousseau Fr. Pat. ] 
466,640, Feb. 8, 1913. 

The substances arc dissolved at as high a temperature as 
practicable in an autoclave provided with an agitator. The 
solutions arc purified by filtration in a second autoclave 
and received in a third in which crystallisation is allowed 
to take place either rapidly with agitation or slowly with- 
out agitation according to the product rofjuired.— W. H. C. 


m 


of the tubes diminishes continuously from the inlet to tko* 
outlet} the convolution of the portion H,H\ may be* 



taice the length of the mean radius of curvature of this- 
portion, and the convolution of G,G', is several times as 
long as that of H,H'. — A. 8. 

Evaporation ; Continuous . M. Pragor, Berlin. U.B. 

Pat. 1,096,193, May 12, 1914. 

See Fr. Pat. 449,672 of 1912 ; this J., 1913, 625.— T. F. B. 
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Exirarior ; Vylindiical, vertical . Harbiirgcr Eisen 

mid Hronzowerke A.-G. Fr. Pat. 465,t>40. Dec. 4, 
1913. 

The vertical shaft carrying the agitator blades passes 
through a stuffing-box iii the centre of the bottom of the 
cylinder. The stufling-box is sealtHl by a liquid which is 
not miscible with the solvent used in the extractor. 

—W. H. C. 


Gaseous mixiuies ; Process and apparatus for the separation 

of . E. N. Mazza. Gor. Pat. 272,863, Dec. 10, 

1912. 

The separation is effected by eon verting the potential 
energy of the gaseous mixture into kinetic energy by 
passage through a curved tube of diminishing cross-section 
from inlet to outlet, whereby the lighter and heavier con- 
stituents accumulate respectively nearer to, and more 
remote from, the' centre of curvature of the tube. The 
apparatus (sec Fig.) consists essentially of a chamber, B, 
to which the gaseous mixture is supplied, another chamber, 
A, to receive the separated heavier constituent, and 
>4^ween these on© or more separating elements, each con- 
srlling of two portions, viz., G,G' in which transformation 
of the potentiu energy of the mixture into kinetic energy 
first takes place, and H,H', which is the separator proper : 
the separated Wvier oonststuent is divert^ into A by the 
partition, C. The tubes, G,G', and H,H', consist of 
oytindrioai surfaees joined hy flat side walla, and are ourved 
in such a manner ^hat U^ther they have ettbetantiaUy 
the form of an arohimedeao spiral, The radiue of curvature 


; Coed solvents, h. Vignon. Gomptes rend., 1914, 
1421—1424. 

The action of alcohol, ether, benzene, toluene, aniline, 
nitrolienzene and quinoline was investigated. In the oaee 
of a bituminous gas coal from the Loire district, aniline 
dissolved 23*4% and quinoline 47-3% at the boiling-point, 
t With bituminous coal a smaller proportion is soluble. 

! The dissolved substances are precipitablo by aoid. The 
I soluble part is richer in ^drogen and lower in ash than 
the insoluble portion. The coke from the former is 
j vesicular and glassy, that from the latter is powdeg.^ 

I Electrical iejnition of ga^neous mixtures. W. M. Thornton. 

I Hov. Soc. Proc., 1914, A, 90 , 272—297. (Sec also this 
J.,*J913, 935 and J149). 

The results of a comprehensive investigation of the 
relation between the nature of the combustible gas, the 
composition of the mixture, the voltage, and the 
magnitude of the least igniting current (continuous and 
alternating) are given in numerous diagrams. The 
current required for ignition diminished very rapidly as 
the voltage was raised, the curves obtained for continuous 
ourrent being similar to those which are charaoteristio 
of stoflHiy arcs. With alternating ourrent the variation 
with frequency is shown in Fig. 1. In the paraffin series 
the relation of the least igniting current to the composition 
of the gas was different for continnoos and altenmtii^ 
oarreats. Continuous currents gave ourves (see Fig. 2) 
the nd^le portions of which were straight lines all paming: 
through rero or nearly soi^ ehovrixig that Gie igniting cnirent - 
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WM proportional to the number of molecules of com- 
bustiole gas in unit volume of mixture. The same 
igniting current was required for each most inflammable 



no. 1. 

Influence o( frequetjry in igniting current in a O’f) per cent, mixture 
of lucthaiie and air. Iron poles, alternating current. 


mixture, and such mixtures contained as a rule a slight 1 
excess of air. The bIojk? of the straight portion of the I 
curve was greatly diminished by an increase in the voltage, j 
Alternating curront.s gave curves which had no straight 
portion and were almost symmetrical between the limits 
of inflammability. The minima were at different current 
values, but the minimum current multiplied by the 
poroentago of inflammable gas in the corresponding : 
mixture was the same for all members of the series. The ' 
igniting current was always greater for alternating than | 
for continuous current with the same voltage. The i 
compositions at the minima of the alternating current ! 
curves corres[)ondwl with combustion to equal proportions 
of carbon monoxide and dioxide. The alcohols gave curves 
similar to those for the paraffins. Benzene gave with 
both currents almost symmetrical curves with no straight 
portion and the most sensitive mixture corresponded 
with combustion to carbon monoxide. Carbon bisulphide 
gave curves with a straight portion for both currents and 
the minimum corresponded with comi»leto combustion to 



Leait igniting currents for the paraflln gases in air. Continuous 
current. Iron poles. 1 00 volts. 


monoxide these conditions wore reversed. External 
ionisation (from X-rays or ultra-violet radiation), which 
did not itself cause ignition, had no influence on the 
minimum igniting current. — W. H. P. 


Gas ; Uses of . W. A. Bono. Report of Brit. 

Assoc., 1913, 440—444. 

ArrKK referring to the industrial applications of coal gas, 
water-gas, prr>ducer gas, and blast-furnace and coke- 
oven gast^i (compare this J., 1907, 674 ; 1908, 1008 ; 
1910, 395; 1911, 1456; 1912, 114; 1913, 1013, 1067), 
it is stated that at the Skinningrove Ironworks, since 
October, 1911, blost-funiace gas enriched with coke- 
oven gas up to 130 B.Th.U. per cb. ft. has been regularly 
supplied to boilers, power house, and soaking pits, the 
whole of the stool output of a 276-ton Talt^t furnace 
lieing converted into finished steel sections without the 
use of any outside fuel. By supplying the Talbot furnace 
with an enriched gas of 180 B.Th.U., a saving of 2^ — 3 cwt. 
of coal per ton of steel was effected. — A. S. 

Naphthenic acids from different petroleum distillates. 

E. Pyhala. Chem. Rev. Fott Ind., 1914, 21, 128—130. 
Commercial naphthenic acids prepared from a series of 
distillates from Baku petroleum oil had the following 
characters ; — 
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Iodine value 1 

Correspondin 

fracti 

g petroleum 
ion. 




ViscoBlty 

1 (Englcr) at 




Naphthenic acid from 

value. ! 

irwc. 

(HUbl-Waller) 


Viscoeity at 
80" C. 


1 

1 


80' C. 

1 

1 


{ Sp. gr. at 
1671B'C. 

Serosl&e 

310 

1 

0-9860 




1 0-8265 

1-06 

Do 

solar oil 

265 

180-6 

1700 

0-0460 

0-0621 

0-9613 

cia 

8-36 

16-00 

0-9 

^42 

0-8260 

0-8640 

0-8818 

1-08 

1- 46 

2- 10 

Vaseline oil fraction 

162-0 

0-9471 

— 

— 

0-8804 

8-20 

Heavy solar oil 

136-0 ; 

0-0418 

18-90 

260 

0-8924 

8-40 

fipindle oil 

Machine oil 

108-0 

0-9868 

84-76 

4-17 

0-9020 

7-12 

87-6 1 

0-0860 

47-71 

7-18 

0-9100 

14-12 ^ 

Cylinder oil 

82-4 

0-9294 

97-92 

11-86 

0-9210 

(40«C.)8M 


carbon dioxide. With hydrogen and carbon monoxide both 
curves (alternatii^ and continuous) had a straight portion, 
but in the continuous current curve for hydro^ the 
straight portion was horiiontal and in the alternating 
current curve it was slightly inclined. For carbon 


The relatively low neutralisation values accompanying 
fairiy high iodine values were probably due to the 
naphthemc acids being partly in combination with 
nnsaturated hydrooarl^ (imbably terpenee). Thii 
would account for the difficulty of iaolating pure 
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nftphthenio AddB of high moleoaiwr weight. A fairly 
pure naphthenio acid waa isolated from the o^^nary 
waste lyes from the refining of maohine oUa. This had 
Bp. gr. 0‘9470 at 19*8® /lo® C. ; neutr^eation value, 
160-7 ; and io^ne value, 2*54. On fractional distillation 
it yielded al^ut 13% of eikosinaphthenio acid, 
and 63% of tikosipentanaphthenic acid, C,^H 4 gOs. 

— A. M.. 

Mineral ail industry of the Caucasus. Board of Trade J., 
May 28, 1914. [T.R.] 

It will be seen from the following table that, owing to the 
large falling-off in the output of the Baku, Cheleken, and 
Maikop oimeldB, the production of petroleum in the 
CausaHus in 1913 showed a decrease of 211,387 tons as 
compared with the previous year 


j 

Production. 

OUticld. 

1 

1012. j 

1013. 

Baku 

Island of Cheleken 

Surachani 

Orosni 

Maikop 

Other (HJurceM 

Tons. j 

1 6,758,054 I 
200,677 i 
500,0(Kj 1 
1,048,380 1 
145,161 

1 662,880 ' 

Tons. 

6,200,323 

129.032 

629.032 
1,120,032 

06,774 

838,581 

Total 

0,324,161 

0,112,774 


just below, within a easing. The air enters the blower 
from the casing which is provided with an adjustable 
damper.— W. H. C. 

Combusiioti of gaseous or vapourous combustibles ; Appare^ 

for ike catalytic corMuslion of . L. Schmidt, 

Dusseldorf, ai^ F. Krieger, Benin, Germany. Eng. 
Pat. 9678, April 24, 1918. Under Int. Conv., April 24, 
1912. 

A BUUMiGR of the Bunsen type is fitted with a dosed hollow 
extension made of a highly porous^ refractoiy' material, 
such as closely woven asbestos, impregnate with a 
catalytic material such as findy divided platinum. The 
gases burn on the outer surface of the porous body, no 
combustion taking place within it. — H. H. 

Fud ; Compositions for aiding the combustion of . 

A. Morin, L. Hamon and £. Hess, Montreal, Cimada. 
Eng. Pat. 27,648, Dec. 1, 1913. 

Tub fud is sprayed with a solution of sodium chlorate or 
perchlorate and permanganate. — W. H. C. 

Goal ; Preparation of a solution for economising — — . H. 
I^wison. Ft. Pat. 466,995, 1^. 8, 1913. Under Int, 
Conv., Sept. 4, 1913. 

An aqueous solution of a mixture of powdered potassium 
nitrate, 60, calcined sodium carbonate, 32, and potassium 
permanganate, 8%, is poured over coal for the purmwe of 
securing a more complete combustion thereof. — 11. H* 


The decline in Russian production is attributed princi- 
pally to the strikes at, and the exhaustion of, the wells in 
’the Baku area. The number of feet drilled in 1913 was 
219,625 against 192,423 in 1912. Although progress 
in prospecting on new oil-bearing lands was made during 
the year, it is too'soon yet to arrive at any conclusions as 
to the possibilities of the two areas which have come under 
exploitation. Petroleum prospecting work in Gouria was 
not very successful, but throe derricks are being erected 
preparatory to commencing boring operations. A black 
thick oil, not heavy, has been mot with in the district, and 
it is possible tliat now drilling operations are to be taken 
in hand prospects in this locality may bo more promising 
t-hit n they were in 1913. The ox])loratory work done during 
the year on the Taman jieninsula was not attended with 
results of a very promising character. 

According to a review of the petroleum industry in 1913, 
published by the Baku Petroleum Association, the following 
changes took place in the production of crude oil during 
the year as compared with the figures of 1912. In order 
to show the leadmg position Russia held in the oil industry 
of the world in 1901 the approximate figures of the pro- 
duotion of that year are also given. 


Country. j 

1001. 1 

1012. } 

1013. 

1 

Tons. 

Tons. 

Tons, 

United States 

8,051,000 

20,161,000 1 

31,084,000 

Russia 

10,084,000 

0,324,000 1 

0,118,000 

Mexico 


2,450,000 

2,068,000 

Roumanla 

226,000 

1,774,000 

1,839,000 

Dutcli East Indies 

613,000 

1,452,000 1 

1,645,000 

Austria-Hungary. . 

451,000 

1,177,000 

1,016,000 

Other countries .... 

484,000 

1,709,000 

1,919,000 

Total .... 

21,709,000 

i 

1 47 047,000 

i 

1 50,484,000 


Patsnts. 

Furnaces and fuel feeding devices iherefor. C. J. Green- 
straet, St. Louis, Mo., U.S.A. Eng. Pat. 1515, Jan. 18, 
1918. Under Int. Conv., Sept. 26, 1912. 

PownxBiD coal is fed from a hopper, throu|^ adjustalde 
doom at the bottom,, to a feed-box, whenoe it is trans- 
ported by adjustable oonveying gear to the bto wem^ a o e d 


Fud briquettes. T. H. Peters, sen., Chiswick, T. H. Peters, 
jun., Brentford, Middlesex, G. L. and C. P. Tnxford, 
Richmond, Surrey. Eng. Pat. 4757, Feb. 24, 1914. 
PowBBBED fuel is agglomerated into briquettes by means 
of a mixture of 1 cwt. of Portland cement, 5 os. of notas- 
sium |)ermanganate, and 5 lb. of ochre to each ton of ooal, 
coke, or peat. — H. H. 

Coal arid lignite ; Briquetting by means of a mixture 

of pitch and oils resting from the distillation of tar oils, 
V. Morean. Fr. Pat. 465,530, Dec. 1, 1913. Under 
Int. Conv., Sept. 23, 1913. 

Coal dust, etc. is mixed with |X)wderod pitch, and sufficient 
tar oil is added to dissolve the pitch, the resulting paste 
being moulded into briquettes.—^. H. 

Briquettes from waste woodf Manufacture of . E. 

Eckstein and C. Wislioki. Fr. Pat. 466,363, Dec. 18, 
1913. 

Waste wood or sawdust (80 kilos.) is impregnated urith 
rosin (25 kilos.) in a heated vacuum chamlw, ai^ the 
mass is oompreesed into moulds which have been sminkled 
with sawdust to prevent adhesion of the blooks. — H. 

Agglomerating coal and other powdered materials ; Process 

for . H. Steven, Fr. Pat. 466,420, Deo. 20, 1913. 

Under Int .CJonv., Jan. 20, 1918. 

A MiZTUBB of a powdered material {e,g, ooal dust) and 
an agglomerant is subjected in moulds to a series of prassiiig 
operations of inoreasing intensity, air and ffases bring 
eUminated in the first, liquids in the second, and oon- 
Bolidation taking place in the third. Any oiaoks produced 
by the heavy oompreHion ate closed by a final U^t 
oompresaion. The apparatus used oompnsea a riioular 
plate containing the moulds and a seriea of hydsanlic 
pistons of unifom size at the top fin: entering the moulds 
bat of vaiying size at the bottom where th^ enter a 
common hydhauUo chamber. The varying preisons are 
thus obtained automatioatty and the idrions operated by 
a "inglft hydraulic control The pistons are withdrawn 
after earii operarion and the moulding plate turned to 
bring the next moulds into positiom*-9L 
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Wa9k from cocU-miningi and from coking instaUaiiona ; i 

UtiUiation of ky mixing with coal sludge, C. j 

HUgenstock. Qor. Pat. 272,852, Doc. 3, 1912. | 

Thi: sludge obtained in coal-washing plants is made to flow j 
upwards through a filtering l)ed of the dry waste from j 
ooal mining or nroni coking installations. — A. 8. ! 

DiatiUation of coal. J. Stephenson, Salisbury. Ishig. Pat. 
1.3,104, .June .3, 191. 3. 

The coal is continuously charged into and the coke 
discharged from a series of vertical retorts heated by a 
(JOntinuouK supply of a prodeterminod proportion of 
water-gas from a pair of water-gas gcnerat(»rs. The 
remaining portion or the water-gas is carburettod. The 
producer gas obtained from the water-gas generators 
during the “ blow ” |>criod is burned in a chamber pro- 
vided with a number of cross flues in which the air used 
to burn the water-gas is preheated. The hot products of 
combustion of the producer gas also servo to heat the flue 
or flues in which the watcr-g»w is carburetted- — W. II. 

IHstitling c^il in tnnjc charges ; ProersH of and amnir- 

ntus thmfor. H. HreuilK*. Second Addition, dated 
Nov. 10, 1013, to Fr. Pat. 430,189, Oct. 13, 1911 (this J., 
1912, 323). 

Benka 9U the rekwis is a ohannel provided with a conveyor 
for removing the ash so that all manual labour is avoided. * 

— W. H. C. 

(Jok% ovens ; Process and apparatus for destroying fmms j 

from during, discharging am charging. F. J. 

(lollin. Ff. Pat. 4«tt,07l, Dec. 11, 1913. 

The gas- outlet pipes of coke ovems are connected by elbow 
pipwi with a channel passing through the masonry above 
the ovens and loading to the main chimney. This channel 
is opened when the ovens are being charged ; the gases in 
the ovens are drawn into the channel, and arc burnt by 
air admitUid for tliat purpose. — H. H. 

Oas-prodticcrs. .J. A. Weil, Stockton-on-Tees, Eng. Pat. 
4452, Fob. 20, 1914. 

The cylindrical portion of the rotary grate of a gas 
producer is sot olnictuely and is formed with a corrugated 
periphery to crush the ash and facilitate its discharge. 

-W, H. C. 

Oas ; Apjtaralus for use in manujkicturing . J. E. 

Cochran, Assignor to The National Gas lYocess Co., 
Elkhart, Ind. U.S. Pats. 1,090,223 and 1,006,224, May 
12, 1914. 

(1) The gas. is passed in succession through a number of 
compartmcnjliS {ormod in a chainhor by means of parti- 
tions, the first two comjiartmenls containing agents for 
removing impurities and the others, through which 
cooling tubes pass, serving as condensing chambers. 
Staggered baffles are arranged in the condenser com- 
partments to force the gases into contact with the cooling 
tubes. (2) The condensing chambers are replaced by a 
single chamber provided with hollow shell-like baffles 
projecting into it so os to form a tortuous and narrow 
pasi^e for the fluid. A cooling medium is circulated 
through the baffles. — H. H. 

Gm process and products W. 0. Snelling, Pittsburgh, Pa., 
Amgnor to Consolidated Liquid Gas Co., Chicago, Til. 
D.8. Pat. 1,996,797, May 12, 1914. 

Acetylene is forced under pressure into a vessel partly 
filled wth liquefledi mopanc, butane and ethane, and the 
miEturo stored. Wnen the pressure is, released, the 
hydrooiuebons Yaporise with the acetylene and 
egeape in admixture therowith.r-H. H. 

Oas Of, smU washer,. 0. Mf Foster, C^khart, Ipd., Assignor 
to Amttnpan ^oke Co., Cleveland, Ohio. 

l,P96,50l.May 12, 19T4. 

The gas or smoke is deliveped fsom the omn end- of the 
pipe, 10, benealh a senes o8 coaeeiitrie hoods, 7; 6^ % 


the lower edges of which dip iato the wsshing liquid 
contained in the vessel, 1. The innermost hood, 7, is open 
at tho top, the next, 8, closed and the third open and 



liriguettes of coke dust alone or mixed wit t wood uHistc. 
•J. Alexander, Altona, Germany. Eng. Pat. 16,838, 
July 22, 1913. 

See Fr. Pat. 461,065 of 1913 ; this J., 1914, 67.— T. F. B. 

HriquHles ; Manufacture of - (1. Fohr, Munich, and 
E. Kleinschmidt, Frankfort on Maine, Germany. Eng. 
Pat. 17,519, July 30, 1913. Under Ink Conv., Aug. 2, 
1912. 

Hek Gor. Pat. 263,158 of 1912 ; this J.. 1913, 901.— T.F.B. 

Gas-producer. C. Whitfield, Sydenham. U.S. Pal. 
1,096,774, May 12, 1914. 

See Eng. l»at. 1117 of 1913 ; this J., 1914, 190.— T. P. B. 

Gas washer or scrubber. W. J. Fiddos, Tottenham. Eng. 
Pat. 13,813, June 14, 1013. 

See U.S. Pat. 1,095,8:15 of 1914 ; this J., 1914, 685.— T.F.B. 

Generator gas, miter gas, and the tike ; Purifying apparatus 

for . Berlin* Anhaltische MaBchinenbau-Akt.-Gcs., 

Berlin. Eng. Pat. 28,389, Dec. 9, 1913. Under Ink 
Conv., Doc. 11, 1912. 

See Ger. Pat. 271,122 of 1912 ; this J., 1914, 472.— T.F.B. 

Process of treating sulphur -beming materials. Eng. Pat. 
21,386. .SV,c VII. 


Ub -destructive DISTILLATION; 
HEATING; UGHTING. 

Patents. 

Acetic acid ; Uunufacture of by the destructive dis- 

UUaJtion of woody matters. G. Calvert, London. Eng. 
Pak 10,687, May 6, 1913. 

Coffee husks or the like are heated in a continuous 
retort provided with a screw conveyor and the gaseous 
products of distillation are drawn off and treated for th^ 
recovery of acetic acid and then returned to the fnriufm 
where they are burned to assist in the heating of^he 
retort. — W. H. C. i 

Wood; Process for the continuous distillation of -^ — . 

E. J. J.) B. Ck A., and 0. A. R. Pampa Ger. Pat. 

272,720,. Oot, 24, 1911. 

A MFiKm temperatuee is maintained in the etiU hm 
laeaaa o# a diaphragiia*]»gaktee. TW vegujatoe ^ 
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connected with a rectifying column, depklegmator, and oil 
eeparator in such a manner that when the temperature 
of the dietiHation gasee falk, further heat in apj^ied by 
means of a closed heating coil, whilst when the temperature 
rises too high, a quantity of the lighter and lower-boiling 
oils is run into the still from the oil separator. — ^T. F. B. 

Ammonia from the productu of the destructive distillation of 

coal or the like ; Direct recoivry of . C. Still, 

Recklinghausen, Germany. Eng. Pat. 28,245, Bee. 8, 
1913. Addition to Eng. Pat. 28,072 of 1012, dated 
Dec. 6, 1911 (this J., 1013, 590). 

Betwesn the reheating apparatus in the principal patent 
{loc. cit.) and the intermediate cooler, a gas exhauster is 
provided, which serves for imparting motion to the gases 
within the plant, and an additional final cooler is arranged 
behind the ammonia saturator. A certain volume of the 
ammonia-freed gases is returned to the main gas 
current at a po-int between the cooling and reheatviig 
stages, whereby the volume of gases to be reheated is 
augmented and their capacity for saturation with aqneous 
vapour enhanced. — O. R. 

Heuting roUzry tubular kilns ; Method of . W. Engel - 

hardt. Fr. Pat. 406,347, Dec. 18, 1913. Under Int. 
Conv., Dec. 30, 1912. 

Liquid fuel is forced under pressure tlu'ough parallel or 
converging jets into the end of the kiln which is obstructed 
Of narrowed at a point somewhat in advance of the nozrJes 
HO that the fuel, and the air drawn with it, are thoroughly 
mixed at this point and a zone of intense combustion 
produced. — U. H. 


IH,— TAR AND TAR PRODUCTS. 

m-Anisidine and dimelhyl-m-anisidine. F. Keveidin and 
A. de Luc. Ber., 1914, 47, 1537- 1645. 

To prepare w-anisktinc, C,H 4 (OCH 8 ).NHj, a solution of 
commercial fu-aminophonol (UO grms.) in a mixture of 
water (100 c.o.) and glacial acetic acid (70 c.c.) was shaken 
with acetic anhydride (100 c.c.) and kept at the tempera- 
ture of the water- bath for haLf-an-hour. On cooling, the 
acetyl derivative setmrated. This (152 grms.) was dis- 
solved in an aqueous solution (300 c.c.) of sodium hydroxide 
(60 grms.) and well sliaken with methyl sulphate (100 
grms.) added in small portions. The yield in each of 
these two operations was well over 90% of the calculated 
amount. Ido resolting acetyl-m-aniaidino was crystallised 
from 60% alcohol and hydrolysed by heating for 20 mins, 
on the water-bath with its own volume of hydrochloric 
acid (2:1). On pouring the product into water and 
rendering alkaline with ammonia, m-anisidino was obtained 
as an ou of b. pt. 243° C. Several salts and derivatives 
are described ; m-auisidino-azo-/3-naphthol fonns rod 
needles. Dimethyl-m-anisidino, C,H4fOCH8).N(CH,)a, 
was prepared by gradually adding m-anisiaine (12 grms.) to 
methyl sulphate (24 grms.) and subsequently heating for 
an hour on the water-bath. The product was poured 
into sodium hydroxide solution and to the soparatod base 
was added acetic anhydride (20 c.o.) in smalf portions to 
aoetylate the primary and secondary base contained in 
the mixture. After warming for an hour the solution was 
neutralised with sodium carbonate and distilled with steam. 
Dimothyl-m-amsidine, boiling at 237° C., was thus obtained 
in a 75% yield. The nitration of this base is- described, 
the ohirf products being 4.6-dinitrodimethyl-fn-anwidine 
and 3-metnyhiitrammo-4.6-<iinitro-l-ani8ol.--^. R. 

hydrocarbons; Hydrogenation of by means of 

sodammaswum . P. Lebeau and M. Picon. Comptea 

rend., 1914, IM, 1614—1617. 

8 oDnn«, (2 — 10 atoms), was dissolved in a sohstion of 
naphthalene in anhydrous liquid ammonia. The action 
proceeds best under pressure at 16^0. The remiltmff 
produets wore sodamide, tetrahydronaphthafeim, (90% 
yield), and a considerable propention of an unfilentfiSM 


solid compound, (OmHis), which boded with decompou- 
tion at 460° 0., producing, apparently, a mixture ol 
G,,Hi„andC,rtH„.-^T.L.F. 

Patents. 

Sulphophenol- 0 ‘Carboxylic acids ; Process for producing 

compounds cojUaining derivatives of . Farbeidal^. 

vorm. F. Bayer und Co. Fr. Pat. 466^236, Deo. 16, 1913. 
Under Jnt. (’onv., Feb. 17, 1913. 

The sulphoohloridoB of aromatic o-hydioxycarboxylic acids 
are (loiulonsed with ammonia, amines, an^ophenols, 
aroinonaphthols, or their sulphonit' or oarboxylk acids or 
other derivatives. For example, salicylsulphamide, 
HOOC(HO).C,Hs.SO,NH 8. is obtained by the action of 
aqueous ammonia on the p-sulphoohloride of salicylio 
acid. The products may bo used in. the preparation of 
dyestuffs. — T F. B. 

A7Uhraquinone-a-nitri!es ; Process for preparing . 

Farhwerke vorm. Meister, Lucius, und Brhning. Oer. 
Pat. 271,790, Feb. 18, 1913. 

a-HALOOEN-ANTUUAQUiNONES are heated with oo]^r 
cyanide in presence of an indifferent solvent, to produce 
anthraquinonc-a- nitriles. — ^T. F. B. 

AA' -Diaminodibemyl sulphide and its derivatives ; Process 

for preparing . Chem. Fabr. vorm. WeUar-tor- 

Meer. Ger. Pat. 272,292, Nov. 1, 1912. 

Aromatto amines or their homologuss or substitution 
products with free p-position to the amino group or greupa 
(aniline, ethylaniline, o- or m-toluidine, o-OMoroaniltDO, 
metanilic acid, m-|ffienvlenediamiiie, or a-napblhylamiM) 
aro treated with formaldehyde and an alkali thiosulphate 
in presence of an acid. The products are derivatives of 
4.4 -diaminodibonzyl sulphide, (NH 8 .C,H 4 .CHg)jS. 

~T. P. B. 


AcetoacslaniUde-p-carboxylic acid ; Process for preparing 

. Farbonfabr. vorm. F. Bayer und Co. Qer. Pat. 

272,5;i0, May 15, 1913. 

AcETOAtiRTANiLiDE-p-OABBOXYLio acid, whioh is a 
valuable azo dyestuff component, is obtained by saponify- 
ing its esters with caustic alkalie ; no other dsoom^^tioa 
of the molecule takes place. — T. F. B. 

Aretoacetanilide ; Process for preparing derivatives of . 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 273,321, 
May 10, 1913. 

Acbtoac£Tanilid£-p-oabboxyuu acid esters are obtained 
by heating p-aminobenzoic esters with aoetoaoetio eeter, 
either alone owin presence of a diluent. The yields ore 
good, whereas when the isomerio amraobenisoio esters am 
used, the reaction is very incomplete. — T. P. B. 

Acridine derivatives from amiruthydroxy^pJUhalenesui- 

phonic acids ; Pror^ess for preparing . Farbwerke vorm 

Moistor, lAiciuH, und BrUning, Ger. Pat. 272,612, 
Dec. 6, 1912. 

l-AMTNOUYDBOXYNArUTHAT.ENK»IJLPUONlC Ooids whioh 
have a free 2-po8ition or 2>amiDohydroxynapbtiiat6ae‘ 
sulphonic acids with a free 1 -position are treated wi^ a 
tertiary aromatic amino and formaldehyde in presence of 
dilute mineral acid. The propertiea aiidi eompoiUtiMa of 
the produets indicate that they arajp-diolkylaiiiiao^mt- 
phenyidihydraxynaphthacridinea. — ^T. P. B. 

Condensaiion ^oducls of the anihragumone aeries ; Proeess 

for preparing nitrogenous . Farbwerke yorm. 

Meister, Lucius, und Briining. Ger. Pat. 272,613, 
.. Dbg. 14, 1912. Addition to Ger. Pat. 270,790 (sw this 
J., 1914, 476). 

a-HADOOSNANTHRAQumtoNBa OT tkeb dsciTotms or 
substitution products are heated with salts of aromatic 
glycines, prmably in p t ss o nm of snhstmioet whioh 
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combino with acids (acetates), under pressure to a high 
temperature {t.g. 160® — 170® C.). Tne products are 
identical with those obtained according to Ger. Pat. 
270,780 (this J., 1014, 474).-T. F. B. 

Condensaiion jtroducUt of the anthrw/uinone if cries ; Process 

for •preparing nilrogenous . Farbwerko vorm. 

Meister, Lucius, und Briining. Ger. Pat. 272,614, 
Deo. 15, 1912. Addition to Ger. Pat. 265,725 (see this 
J., 1913, 1060). 

a>ABYLAMiNOANTUiiAQUtM()NE8, OF the acridine compounds 
derived from them, arc molted with naphthols and zinc 
chloride. — T. F. B. 


reagents. Similarly to the dimethyl ether it gave a mix- 
ture of anisic and veratrio acids on oxidation with alkaline 
permanjmnate solution. NitrosantaUn monomol^^^l ether, 
^s,sHig04(NOj|)^(OOHy)4, was purified by dissolving in acetic 
acid and precipitating with water. It was an amorphous 
brown powder, solulue in alkalis and not melting nelow 
300® C. Oxidation of nitrosantalin dimethyl ether yidded 
anisic acid, 4-nitro-2.3-dimothoxybenzoio acid and two 
other acids. It was concluded that the skeleton formula 
of santalin might be that of a dianthracene derivative. 

—P. Shdn. 

Datiscetin; The constitution of . J. Loskiewioz and 

L. Marchlowski. Bor., 1914, 47, 1699—1600. 


Anthra^inone ; Process for preparing——. Farbwerko 
vorm. Meister, Lucius, und Briining. Ger. Pate. 273,318, 
Dec. 14, 1912, and 273,319, Feb. 11, 1913. 

(1.) Antiolacenk is oxidised t(^ aiithraquinono by means of 
iron chlorate or a mixture of an alkali chlorate and an iron 
salt. (2.) The chlorates or salts of other metals which can 
exist in the bivalent or tor valent form, arc used to oxidise 
anthracene. In this and the previous jiatent, alkalino- 
oarth chlorates may bo used instead of alkali chlorates. 

—T. F. B. 

A nUi,raquinone-N -1.1 '-oxazine ; Process for preparing . 

Farbwerko vorm. Meister, Lucuis, und Briining. Ger.’ 
Pat. 273,444, March 20, 1913. 
Anthraquinone-N-LP-oxazinb is prepared by treating 
with condensing agents the 2-methoxy-l.r-dianthrimido 
obtained by. the action of l-chloro-anthraquiuone on 1- 
amino-2-methoxvanthraquinonc (see also Ger. Pats. 
266,946 and 266;946 ; this J., 1913, 1161).— T. F. B. 

Amino-derimiives of unthruquinorui ; Proc-ess for preparing 

. Farbwerko vorm. Meister, ljucius, und Briining. 

Ger. Pat. 273,810, July 11, 1913. Addition to Oer. Pat. 
267,212 (see this J., 1913, 1151). 

Anthraquinone-I-solphonk! acid, anthra(|uinonedi- 
sulphonic acids, or derivatives of anthraquinonesulphonic 
acids are converted into the corresponding amino deriva- 
tives by treatment with ammonia in presence of a barium 
compound which will combine with the free sulphurous 
acid liberated during the reaction. — ^T. K. B. 


FKOid the products of the oxidation of datiscetin (a colour- 
ing matter present in Datisca Cannedfina) with bromine, 
hromosalicyiic acid, and tetrabromophlorogluoinol were 
isolabed. ftiiice me suostance is an isomerioe of luteolin, 
and yields tetrabenzoyl and acetyl derivatives, these 
results are in agreement with the oonoeption of datiscetin 
as 1.3.r-trihyc&oxyflavonol. — G. F. M. 

Indigo •production in India. Kept, on the Progress of 
Agriculture in India for 1912-13. [T.R.J 
The area under indigo in India in 1912 declined by 
nearly 20% to 214,600 acres, the output of dye declined 
by 21% ai^ the price by 6-4%. The reduction of area is 
probably due to some extent to declining yield as well as 
to falling prices, the crop having been affected by a con- 
dition which seriously r^uoes the yield of “ khoonties 
and the production of seed, in the Java plant. 

The Bihar Planters* A^ociation having found itself 
unable to continue its subscription to the maintenance of 
the Sirscah Kosoarch Station, the latter has been closed. 

It has been agreed that the most efficient methods of 
manufacture now in vogue in Bihar certainly extract 
within 30% of the possible amount of the colouring 
principle and that the present state of the industry does 
not justify further search for improved methods which 
would bo likely to promise at best a further 15 % of 
outturn in return for considerable capital exranditure on 
reorganisation of plant. It has consequently been decided 
that the imT)rovoment of yield by a botanical study of 
the crop and by selection of the best type of plant offers 
the best chance of success, and this work is being under- 
taken at Pusa. 


IV.-COLOURING IttATTERS AND DYES. 

Thujin. A. G. Perkin. Chom. Soc. Trans., 1914, 106, 
1408—1413, 

Thujin, isolated by Roohloder and Kawalior in 1868 
(Wien. Akad. Ber., 10) from the green (mrtions of the 
Arbor vitm {Thuja occide.rdcdis)t is found to consist 
of quorcitrin, with a trace of another glucoside, also 
probably of the flavonol group, whilst thujetinic acid is 
compoBM mainly of quercetin. Thujigonin is not reguxled 
as a definite compound. — F. Sodn. 

SaniaUn : Researches on . Part 11. J. C. Cain, J. L. 

Simonson, and G. Smith. Ghem. Soc. Trans., 1914, 105, 
1336-1342. (See this J., 1912, 680.) 

Moleovlab weight determinations by Barger’s method 
indicated Gi^mOjo as the formula of santalin. Ethyloar- 
bonatosantwn, 09oH,40jo(GOOr|H4)„ was prepar^ by 
treating an alkaline solution of santalin with ethyl ohloro- 
formate. After purification by dissolving in ethyl benzoate 
and precipitating with benzene, it formed a reddish-brown 
powoer, which could be hydrolysed with the production of 
santalin by warming with diuiute potassium hydroxide. 
It was not acted upon by diazomethane and could not be^ 
former methylated. Santalin monomethyl ether, 
C.qHm 04(GCH|)4, was formed during the met^lation of 
santw and melt^ at 248®— 266® w It was insoluble in 
alkalia and was not acted upon by the osnal hydroxyl 


Patents. 

Vat {anthracene] colouring matters ; Production of . 

J. Y. Johnson, London. From Badische Anilm und 
Soda Fabrik, Ludwigshafen on Rhino, Germany. Eng. 
Pats. 12,817 and 27,010, June 2 and Nov. 24, 1913. 

A NiTRO or amino derivative of normal or tso-dibenz- 
anthrone is treated with a “reactive” chloride, viz., alu- 
minium chloride, antimony pentachloride, phosphorus 
trichloride, or phosphorus pentachloride. The reaction is 
preferably carried out in presence of nitrobenzene. The 
products give grey dyeings which are faster towards hypo- 
chlorite solutions than the dyeings obtained from the 
known grey dyes of this class. (Iteferenoe is directed in 
pursuance of Sect. 7, Sub-sect. 4, of the Patents and 
Designs Act, 1907, to Eng. Pat. 22,619 of 1906 ; this J., 
1906, 634.)— T. F. B. 

Azo dyes containing an arvlsulphonic. ester grof^ ; Manu- 

facture of . Anilinwben- und Extr^-Fabr. vorm. 

J. R. Ge'gy, Basle, Switzerland. Eng. Pat. 30,066, 
Dec. 31, 1913. Under Int. Oonv., Jan. 2, 1913. 

The arylsulphonio estera of aminophenols (other than that 
of o-aminophenol) are used for the production of monoazo 
or primary or seoonda^ disazo dyestuffs. The dyestuffs 
have a great affinity for wool in neutral solutions, the 
shades produced being fast to milling, whilst the ckeiags 
on silk are fast to water. Their lakes are very tut to 
sublimation. For example, orange-red dyestuffs are pr^ 
dttoed from the p-aminophenyl ester of p-tbluenesuluh^c 
add after diaiotisatiou and oombiniag witibi jS-napkthol } 
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by oombiiii&g the diuo oompoand with l*ph6nyl-3« 
methy^6•pyx»at(done» yelbwkh neendyestafib are obtained 
A blae*bliMsk dyeetun k obtamed by diasotking the m- 
amino|dienyl ester of ^toluenesulphonio aoid. oombining 
with 1.8*aininona^hthol-3.6-dkulphonio acid in acid 
solution, and oombming thk product in alkaline solution 
with diaaotked p-aminophenyl ester of p-toluenesulpbonio 
acid.— T. F. B. 


Azo dyeaiuffs ; Production of new diazotimble . Farben- 

fabr. vorm. P. Bayer und Co. Fr. Pat. 466,794. Dec. 6, 
1913. Under Int. Oonv., Jan. 7 and June 28, 1913. 

Dyestuffs which give yellow shades when developed 
with jS-naphthol are obtained by combining the diazo 
compounds of nitro-(aoetylamino-)arylacidyl derivatives 
of aromatic diamine-sulphonio or-carboxylic acids with the 
pyrazolones or pyrazolone-carboxylic acids derived from 
aminothiazoles, e.g, dehydrothiotoluidino or Primuiine, 
and afterwards reducing (sa^nifying) the nitro-(acetyl- 
amino-)group. Examples of the first component are 
nitro-(aoetylainino)-benzoylpheuylenediamine-sulphonicor 
-carboxylic acid, or the corresponding derivatives of 
benzidinesulphonic acid, diaminostilbonedisulphonic acid, 
etc. — J. B. 


Indigoid dyestuffe ; Proc^SH for prejMring . Farben- 

fabr. vorra. F. Bayer und f-o. Ger. Pat. 273,536, 
Aug. 16, 1912. 

Dbrivativks of 2.3-naphthiBatin halogenatod in the 
naphthalene nucleus, and in which the a-keto oxygon 
is replaced by chlorine or an anilino or similar group, 
are condensed with components necessary for the forma- 
tion of indigoid dyestuffs. — T. F, B. 

Vat dyeMuffs analogtnm in constitution to ijulirubin ; Process 

for preparing . Farbenfabr. vorm. F. Bayer und 

Co. Ger. Pat. 273,637, Aug. 30, 1912. 

Haloorkated 2.3<naDhthiBatinB are condensed with 
oxythionaphthene, inaoxyl, or analogous compounda 
containing the ^oup, (JHj.CO, or their substitution 
products. — ^T. F. B. 

Indigo mt; Preparation suitable for the . A. Schmidt 

and A. Steindorff, Assignors to Farbwerke vorm. Meister, 
Lucius, und Briining. Hochst on Maine, Germany. 
U.S. Pat. 1,096,060, May 12, 1914. 

Sbb Eng. Pat. 17,046 of 1911 ; this J., 1912, 808.~-T.P.B. 


Sulphurised dyes and process of making same. H . 
Heimann, D^au, Assignor to Act.-Ges. f. Anilinfabr., 
Berlin. U.S. Pat. 1,096,716, May 12, 1914. 

Saw Ft. Pat. 464.782 of 1913 ; this J., 1913. 863.— T. F. B. 


Azo dyestuffs. H. Jordan and W. Neelmeier, Leverkusen. 
Assignors to Farbenfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. U.S. Pat. 1,097,231, May 19, 1914. 
Sbs Ft. Pat. 467,840 of 1913 ; this J., 1913, 1004.— T. F. B. 


Vat [anfArocena] dyestuffs; Qreen and process of 

making same. B. Mayer, Assignor to Soc. of Chem. 
Industry in Basle, Switzerland. U.S. Pat. 1,097,343. 
May 19, 1914. 

See Ger. Pat. 261,667 of 1912 ; this J., 1913, 822.— T. F. B. 


-4*0 dyestuffs containing arylsulphonic ester groups; 
Process for preparing — — Fabriques de CouWn 
d’ Aniline et a*Extraits oi-dev. J. R. Geigy. Fr. Pat. 
466,161, Deo. 13, 1913. Under Int. Conv., Jan. 2, 1913. 
Ski Bng. Pat. 80,066 of 1913 ; preceding. — ^T. F« B. 


V.-FIBHBS; TBX11LBS; (»II«UL061; 
BAPER. 

Pa^ and paper yams ; Dry and wet strengths of , 

C. Beadle and H. P. Stevens. Cbem. News, 1914, 109, 
242-244. 

The strongest Swedish kraft ” papers used for the 
manufacture of pa][>or yams show a tensile breaking 
length in the maohme mreotion of over 9 km. ; papers 
made from Hedychium for the same purpose show over 
10 kra. When thoroughly wetted, the strong^ of the 
Swedish pamrs either disappears altogether or is reduced 
to a negligible quantity (hipest 0*68 lun.) ; the strength 
of wet Hedychium papers is still considerable (1*68 km.). 
The modem process of twisting paper yams from the 
finishedpaper, subsequently moistened, results in a decrease 
of tho diy strength, the yams from'the Swedish papers 
showing an average breaking length of 6*89 km. and those 
from Hodyohium papers 7*37 Ira. On the other band, 
the stron^h of thoroughly wet paper yam is very much 
greater than the stren^h of the originm paper in the wet 
state. Yarns from the Swedish papers snowed a wet 
strength of 4*18 km. on tho average, and yams from 
Hedychium, 4*90 km. This increase of wet strength as 
between paper and paper yam is due to the twisting of the 
strips. Yam made in the old way, by twisting strips 
without drying and finishiim the paper, gave inferior 
results, both dry and wet. In the manufaoture of yam, 
the general nile is to produce a paper of a substanoe of 
4 0 44 grms. per sq. m. and to vary the count of the yam 
by varying the width of tho strips. — J. F. B. 

Sulphite pulp waste lyes ; Disposal of . Lassar-Cohn. 

Chom.-Zeit., 1914, 88, 667—668. 

A REroKT on the disposal of the waste lyes from two 
sulphite pulp mills in the neighbourhood of Kfinigsberg. 
The effluent from one mill is discharged into the town sewers 
for irrigating the sewage fields. The admixture of the 
sulphite lyes with the sewage has produced a benefioial 
effect upon the crops, the large proportion of non-nitro* 
genouB organic matter introduoea by the lyes having an 
effect similar to that produced by the straw of farm-yard 
manure when used in oonjunotion with town-sewtta, 
great bacterial activity being thereby induced. The 
soluble sulphur compounds probably ako play an important 
part, for it has been shown that cueotrolytioally prepared 
phosphates are by no means so suooessful as ordinary 
superphosphates, owing to the absenoe of calcium sulphate. 
The waste lyes from the other mill, situated at the mouth of 
the river, are oarried out into the bay by tank-steamers 
and gradually discharged on the voyage. Here again, 
a benefioial result is recorded. The organic matters of the 
lye encourage the growth of the plankton, which attracts 
the fish, and the local fishery statistics show considerable 
increase. The question of profitable or even oostless dk- 
posal of the lyes still awaits solution. Tho hygroioopio 
nature of the solid matters of the lyes makes mem un- 
suitable for fuel briquettes, although small quantities are 
Bucoessfully applied for briquetting blast-fumaoe dust; 
the evaporation, however, is a difficult problem. Over 
2 million kilos, of waste lyes are produora daily by the 
German pulp milk alone.-^. F. B, 

Pseudo-tannins in sulphite-cellulose extracts. Moeller, 
Su XV. 


Detection of sulphUe-cellulose extract. Qansser. 8u XV. 


Patents. 

Air-craft ; Fabric [conducting ekctricity] for use in the 

manufacture of . R. Weil, Hanover, Germany. 

Eng. Pat. 28,932, Oot. 22, 1913. Under Int. Conv., 
Jan. 16, 1913. 

Fabbios are treated with finely powdered mphite or 
with a mixture of rubber and grapnite, or with each sue- 
oessiTely. The conducting material is so applied or 


Manufacture of pigments. Eng. Pat. 20,106. See XHI. 
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bnuked into tK« falmc that any movement of the latter 
independent of the conducting powder id impossible. 

— J. F. B. 

Fur and hair ; ProTjtm for cairottinj . L. F. Parid, 

Paris. Eng. Pat. 5409, Mar. 3,19 J 4. Under Int. CJonv., 
Mar. 5, 1913. | 

Fun or hair intended for the manufacture of felt is sub- i 
ieoted to the action of nitrous anJ*ydrido, nitrosyl chloride, j 
and a eombiiiation of nitrosyl chloride with a metallic ; 
ohloride, e.g., ZnNOCJj, or a mixture capable of yielding j 
such substanoes, together with a small excess of nitric j 
and hydrodrt)chioric acids. Example : for a yellow j 
oarotting fluid, sodium nitrite and mtraUi (300 grms. of 
each) are dissolved in 8 litres of water and 100 c.c. of : 
eommeretal sodium hypochlorito solution added. A 
mixture consisting of nitric acid (sp. gr. 1-31), 1800 c.c. ; 
hydroohlorie acid, 500 c.c. ; zinc chloride solution (sp. gr . 
l-iii), 360 c.c. is then stirred in and the skins treated in the 
ordinary way. A neutral salt, e.g., a strontium or barium j 
salt may be added to impart a lustre to the hair and preci- 
pitate any sulphuric acid present.— ^1. F. B. | 

Acetylcellulose solutions; Manufarturr of . D. E. 

Reid. Assignor to Kastman Kodak Co., Hochostor, N.Y. 
U.8. Pat. 1,006,990, May 5, 1914, 

Acktyloicllulosk is dissolved in a solvent of low boiling 
point, mixed with a transmrent non- oleaginous liquid 
which is not a solvent of cellulose, has a relatively high 
boiling point, is incapable of combining chemically with 
the cellulose or the solvent, and is non inflammable. 

A solution of acetylcelliiloso in acetone, containing penta- 
ohloroethane in the proportion of 50 — 100% of the weight 
of the cellulose, is specified. — .1. F. B. 

Cellulose esters; ProccM for jweptinng . Knoll und 

Co. Ger. Pat. 272,121, Dec. 20. 1911. 

Cellulose or an analogous compound is treated with an 
organic anhydride in prosenoe of a salt of anesfer-sulphuric 
acid. By adjusting the conditions of t he reaction, addyl- 
celluloses soluble In chloroform and insoluble in acetone, 
or soluble in acetone may be obtained. Salts of the 
weaker bases are the more active catalysts. — T. F. B. 

Pulp stuff ; Apmrntus for refining for use in the \ 

inanufaciure oj paper aiul me like. T. H. Na.sh, St. 
Paurs Cray, Kent. Eng. Pat. 0876, Mar. 18, 1914. 

The stuff is contained in a mixing chest having a well- 
shaped or Bomi-oiroular bottom in order to retain the 
heavy impurities which settle out ; an agitator or zig-zag 
frame, mounted on a horizontal shaft in bearings situated 
in the ends of the chest, serves to keep the pulp well 
mixed. At a point above the lowest level of the ohest is 
a sluice from which the stuff may lie discharged in a regu- 
lated stream into a shoot, which delivers it down an inolined 
base, feeding the staff between the roll and bed-plate of a 
beating engine. The beating apparatus may consist of one 
or several rolls, with their respective bed plates, arranged 
oonsooutively on the inolined base. After treatment 
under the lowest beater-roU the stuff is returned to the 
mixing chest by a pump.-^T. F. B. 

Papers ; Manufacture of opaque . A. D. Daigre and 

L. P. A. A. Bailleul, Paris. Eng. Pat. 7883, Apr. 3, 
1913. 

Opaque papers are made by the superixisition of two or 
more layers of paper or partly manufactured moist paper 
coming from the paper-forming wires, the inner faces of the 
outside layers being coloured or coated and the whole 
united in a single sheet by suitable couch or press rolls. 
Preferably, the opaque or coloured layer is applied in the 
form of a very fine paper pulp introduced lietweon two 
outer layers of paper »o that under pressure it tends to 
flU up the pores of the inner surfaces of these layers. This 
opaque intermediate layer may bo composed of a basis of 
carbonate with the neoesMry quantity of 
oolbaring matter and a small proportion of ffnaly beaten 
fag or eSber eto^.— J. F. B. 


Paper ; Manufacture of a flexiUe and waterproof material 

from . 0- Magnasoo, (3enoa, Italy. Eng. Pet. 

18,836, Aug. 19, 1913. 

Sheets of paper are coated or impregnated with a mixture 
of animal glue, 26 parts ; glycerin, 20 ; albumin, 10 ; 
camphor, 8 ; linseed oil, 10 ; sulphur, 7 ; water, 20 
jiarts. The product is then tanned with formaldehyde 
or tannic acid on one side and a number of superposed 
shcots arc compressed together. Tissues, threads or 
wires may bo interposed between the sheets to strengthen 
the material. 1’he composite sheet is afterwards again 
immersed in a tanning solution, driwi and coated with 
paraffin wax or fats. — J. F. B. 

Insects \in furs, skins, etc.]; Process of deMroying 
A. Ertenbach, Dessau, Assignor to Act.-Ges. f. Anilin- 
fabr., Beriin. U.S. Pat. 1,097,406, May 19. 1914. 

See Fr. Vai. 442,719 of 1912 ; this.!., 1912, 1026.— T. F. B. 

Producing fermentable sugars [from cdlulosic materials] 
U.S. Pat. 1,096,030. See XVII. 

Purifying alcohol manufactured by distilling fermented 
I sulphite liquor. U.S. Pat. 1,096,830. See XVIII. 


j VL— BLEACHING ; DYEING ; PRINTING ; 

j FINISHING. 

I Dyeing of wool; The Ihsory of the-—-. Preliminary 
! investigaiiov of the constitution and dyeing properties of 
tvool. K. (iebhanl. Z. angew. Ghem., 1914, 27, 
297 307. 

The presence of a primary amino group in wool is evident 
from the formation by the action of nitrous acid of a 
diazo compound and hot a nitrosamino. In agreement 
with this is the absence of any reaction between the diazo- 
compound und phenol and sulphuric acid, also the normal 
combination of the diazo-com pound with a scries of azo- 
components and the fact that any condensation which 
has the. effect of stopping up or removing an amino group 
has the effect of rendering wool undiazotisable. Treat- 
ment of iazotised wool with c^mstic soda causes a brown 
coloration and an increase in the acidic properties of the 
wool (loss of affinity for aeid dyes) which suggests the 
formation of a triazone. The fact that wool has not yet 
been deamidisod by decomposition of the diazo compound, 
which points to nitrosification rather than diazotisation, 
may be due either to ring formation between the diazo 
and the carboxyl groups or reduction to hydrazine. In 
support, of the latter assumption is the violet colour which 
diuzotised and boiled- out wool gives with caustic soda, 
just like the hydrazinesulphonic acid of unthraquinone. 
The hydrazinesulphonic acid of wool gives an orange 
coloration with zinc chloride, and it is suggested that ring 
formation takes place. The power of this condensation 
product still to fix to a certain extent acid dyestuffs 
suggests the weakly basic properties of a pyrazolone ring. 
Treatment of woolVith acetic anhydride seems to lead in 
the fiwt instance to simple acetylation of the amino 
group. The wool loses its basic proiierties and its affinity 
for acid dyestuffs, whereas its affinity fur basic dyestuffs is 
increased. Further action causes a strong brown colora- 
tion of the wool, due to ring (lactone, raiacin, pyridone) 
formation. Aldehydes which condense with the amino 
group, bisulphites which convert it into hydroxyl or 
Bulpninic acid and oxidising agents which convert it into 
hyoxoxyl or cause ring (indazole) formation all have the 
effect of depriving wool of its basic functions as phown 
by loss of affinity for acid dyestuffs and increased affinity 
for basic colours. Wool also behaves like a pomar^ 
amine in forming salts, for instance with phosphotu^tio 
acid. This salt formation is prevented, by acetylation of 
the wool but is not affected by esterification of the carboxyl 
group. The existence of a carbonyl gro^ is shown by 
the action of hydroxylatnine on wool The afilnity for 
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acid dyiSBtaffs ia thcrebv deoreaaod, that for basic dyestuffs 
unohauged or inoroased. These effoota can bo heightened 
bv inner salt formation, according to whether it takes 
place between the K!) : NOH residue and the amino noup 
or the carboxyl group, phosphotnngstio acid furnishing 
an example of the former ana aluminium acetate of the 
latter. That a carboxyl group is present in wool is shown 
by the formation of coloured metallic salts and by the 
fact that esterifioation with alcohol and sulphuric acid 
leads to a loss of all the acid proi^rtios of the wool. For 
complete reservation of wool against acid dyestuffs inner 
complex ring or salt formation involving both the amino 
and the carbonyl groups ap])ears to be necessary, examples 
of which are the products of reaction of wofd with pyro- 
tartaric acid, urea or methylenedisalicylic acid, or the 
well-known tannin-stannous chloride reserve. The com- 
plex salt wool oxime- phosphotungstic acid is also an 
example. Of a large number of amino-acids examined in 
regard to their behaviour towards dyestuffs and mordants, 
only such as contained an aromatic nucleus, and particu- 
larly anthranoylanthranilic acid, approximated in their 
properties to wool, and it is concliiaed that a substance 
analogous to anthranoylanthranilic acid is the chief 
constituent of wool. — .1. B. 


Borir. acid ; The use of — — for muring. R. Weiss. 
Healed note, No. 1366, dated Dec. 29, 15102. Report 
thereon by Th. Strieker. Bull. Hoc. Jnd. Mulhouse, 1914, 
84, 127—128. 

A SOLUTIOK containing 3 grins, of Imric acid per litre is 
used for souring after bleaching. There is not the same 
risk of tendering as when mineral acids are used, as a 
solution of boric acid can be dried on the fibre without 
risk. Ramie is said to be improved in ajipearanoe by 
this process. — .1. B. 

Barium alumivate as a mordant for cotton ; The use of . 

L. Grenot. Healed note, No. 1366, dated Dec. 25, 1902. 
Report thereon by M. Battegay. Bull. Hoc. Ind. 
Mulhouse, 1914, 84, 124—125. 

(/OTTON is imi>rognakHl with a solution <»f barium aluminate 
and exposed to the air, whereby the salt is decoinjKMed 
and alumina is deposited on the fibre. The process is 
applicable to Alizarin dytung with or without oiling. 

B. 


Heaerve ; A new [ under zinc dust and stannous chloride 

discJtarge^]. A. Lt^hmann. Sealed note. No. 1381, 
dated Feb. 23, 1903. Report thereon by H. Schmid. 
Bull. Hoc. Ind. Mulhouse, 1914, 84 , 125—127. 
I^BCiPTTATKi) sulphur is prouoBe<l as a reserve under 
zinc dust discharges, and sulphur in the form of hydro- 
sulphite 08 a reserve under stannous chloride discharges. 
Uydrosulphite also gives gocxl results in reserve printing 
under ohlorate-pruasiate black. The sulphur reserve is 
now obsolete since zinc and tin-salt have been replaced 
by hydrosulphite for disc;harge work, \mdor which the 
usual reserves are nitrite and other oxidising agents or 
non-volatile organic acids.— J. B. 

Patknts. 

BUiaching Uqnor ; Process for the re{ieneration of . 

W. Matheeius and M. Freibergeo'. Fr. Pat. 466,121, 
Deo. 12, 1913. Under Int. Oonv., April 2, 1913. 
Blbachiko kier liquor is regenerated by boiling with 
lime, filtering, treating with an oxidising agent («.g. a 
hypMhlorite), boiling and finally correcting the excess of 
oxidising agent, with bisulphite, for example. — B. 

Singeing yam and fabrics ; Process and anpartUms for . 

B. Szilard, Para. Eng. Pat. 16,867, July 9, 191S. 
Undter Int. Oonv., July 10, 1012. 

A QtJAlitK aeireen is inte^osed betweeii thh flgttie and the 

iUFiiole to bo iingOd. — J. B, 


Mercerising yarn; Machines for . P. Hahn, Niedelr* 

lahnstoin a/R,, Germany. Eng. Pat. 14,702, June 26, 
1913. 

Tm® mechanism for stretching the yarn in mercerising 
machines of the type describe in Eng. Pat. 22,236 m 
1902 (this J., 1903, 993) is modified so as to avoid unneces- 
sary stroBsos on the wearing parts of the machine during 
that part of the ))rocos8 in which the yarn is not under 
tension. — J. B. 

SUk ; Weighted and proeeM of making iU E. Stelrn, 

Hanover, Germany. Assignor to Deutsche Gas^Uhlioht 
Akt.-Ges. (Auerges.), Berlin. U.S. Pat. 1,096,684, 
May 6, 1914. 

Silk is troated with a solution containing a cerium salt 
rich in didyraium and lanthanum, a zinc salt and a tin 
salt. - -,J. B. 

Bhifti^ig hanks of yarn in dyeing ; Anparaius for 

NuMlorlaHhsteiner Maschincnfabrik (a. m. b. H. and 
P. Hahn, Niederlahnstoin-on-the-Rhine, Germany. 
Kng. Pat. 10.738, July 21, 1913. Addition to Eng. Pal. 
13.982 of 191 1, dated Juno 13, 1910 (see Fr. Pat. 421,183 ; 
this .1., 1911, 486). 

A RKUULA'riNG mcohanism is incorporated in the maohine 
to enable adjustments to bo made before starting, so that 
the beginning of the j)erio<l, at which hanks must be turned 
and displaced on their carriers, can bo regulated relatively 
to the intermediati^ jieriod during which the hanks are only 
displaced. Tlio regulation may bo varied, according to 
the nature nr the qualities of the yarn to be treated and 
the dye employed, thus enabling operations previously 
carried out by hand to be done automatically. — B. N. 

[Developed] dyestuffs on the fibre by the one-bath method ; 

Production . A. G. Bloxam, London. From 

('horn. Fabr. Griesheim-Klektron, Franlrihrt a/M., 
Germany. Kng. Pat. 9102, April 9, 1914. 

Cotton goods are padded or printed with a caustic soda 
solution of an arylide of 2.3 hydroxynaphthoio acid and a 
nitrosamine salt (e.^., that derived from p-nitranilino) and 
developed by passing through a solution of a weak acid or 
an acid salt, for (?)xamplc aoetio aoid or sodium bichromate. 
Brilliant rod shades are produced. (See Eng. Pat. 18,766 
of 1912; this J., 1912, 915.)— ,1. B. 

Dyeing wool ; Process of by means of furfural, A. 

and E. Lodcrer. Kr. Pat. 4^,323, Doc. 17, 1913. 
Wool is dyed yellow by treating it with a solution of 
furfural, the shade changing to a black on exposure or by 
the action of hydrochloric acid. Hydrochloric aoid may 
be added directly to the bath or the process be advan- 
tageously employed in connection with carbonising. The 
addition of inotallic salts varies the shade and it is also 
})oHsible to use the condensation products of furfural with 
phenols or other substances cajiable of undergoing th© 
Perkin-(3aiHon condensation.- -J. B. 

Dyeing furs ; Process for . L. CassoUa und Co, Ger. 

Pat. 272,736, June 13. 1913. 

Fub skins are chrome-tanned and simultaneously or previ- 
ously treated with formaldehyde, then treated with 
chlorine and finally dyed With an aoid wool dyestuff. Tl^ 
formaldehyde treatment reduces the amount of chloride 
of lime required to about one- third. If it is not desirable 
for the skin itself to come in contact with the formaldehyde, 
the fur alone is treated prior to tanning. — ^T. F. B. 

Printing Alimrins ; The preparatiion of esfsrs of high 
molecniar weight and their appikaiion in -- — . MoUa^ 
and Gurnet. Fr. Pat. 466,006, Deo. 10, 1013. 
SuBBTANOBfl of the ©ster type arc produced by treating 
fatty acids of high molecular wei^t and having an alcoholic 
function (e.o., ricinoleio acid) with adds other than sulphuric 
or formic for ekample phosphoric, acetic, lactic or 
acids. 1^6 new products hr© Stable Itt the cold out 
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deoompofle on in the preienoo of water with 

liberation of the fatty acid, which property emblee them 
to bo used for the direct printing m Alizarine without 
previoue oiling.-— J. B. 

Brown or grey prints on vegetable fibres ; Process for pro- 
ducing fast . Farbworko vorm. Moieter, Lodue, 

und Briining. Gor. Pet. 272,686, March 30, 1913. 
Addition to Ger. Pat. 271,262 (see this J.. 1914, 480). 

Hsxamethylenetetkaminb is used in place of formalde- 
hyde in the process described in the principal patent. The 
printing colours prepared in this way are more stable than 
those made with formaldehyde. —T. F. B. 


efficiency of the oelL For the prooew to be of indnetnal 
value Bolid ferricyanide must lie separated at the anodg 
since the alkaline liquid which aooumula^ there could 
not be evaporated without loss. By keedng the anolyte 
saturated with ferrocyanide, the ferricyanide was deposi^ 
in a pure finely oryi^Uine form. M^en the anolyte had 
become so alkaline that oxygen began to be evolved 
it was regenerated by adding a suitable amount of 
potassium calcium ferrocyanide and passing in carbon 
dioxide : CaK,Fe(CN),+2KOH+CO,=rK4Fe(CN),+ 

CaC0*-fH,0. When nickel electrodes were used in the 
electrolysis it was necessary to exclude chloride from the 
electrolyte. — W. H. P. 


Lace and other similar goods, vx)ven or other fabrics ; Coat- 
ing mih meial. E. A. and B. (). Holland, London. 

Eng. Pat. 9786, Apr. 26, 1913. 

The lace or other fabric is rendered waterpnmf by immer- 
sion in a solution of shellac or other varnisli ; after drying, 
it is coated successively with a mixture of Oxford ochre 
and boiled oil, leaf-metal, and two layers of thin varnish 
or lacquer. The first treatment may be jiartly replaced 
by the application of rubber solution and {larchmont size. 

— .1. F. B. 


Aluminium nitride; The preparation of from its 

elements. J. Wolf. Z. anorg. Ghem., 1014,87, 120 — 128. 
Puke aluminium heated quickly to 2000® C. in a current 
f»f nitrogen and kept at this temperature for 60 mins, 
gave a product containing 33*9% N (theoretical 34*08%). 
Aluminium nitride dissociates in nitrogen at atmospheric 
pressure at about 1850® G. When heat^ in nitrogen at a 
])ressuro of 4*3 atmospheres, it melts at about 2160° 
2200° C. It ap|K>ara to exist only in the crystalline 
form. — T. St. 


Hanks of yam ; Apparatus for treating ivith a liquid 

contained in a trough. H. Habliitzel, Zurich, Switeer- , 
land. Eng. Pat. 16,868, July 22, 1913. 

See Fr. Pat. 460,829 of 1913 ; this J., 1914, 73.— T. F. B. 

Mercerised cotton ; Production of . C. Rumpf, Berlin. 

Eng. Pat. 24,236, Oct. 26, 1913. Under Int. Conv., 
Oct. 28, 1012. 

See Fr. Pat. 464,114 of 1913 ; this J., 1914, 418.— T. F. B. 

GoUton; Process for the treatment of . B. Teufor, 

Chemnitz, Germany. U.S. Pat. 1,097,377, May 19, 
1914 

See Fr. Pat. 463,073 of 1913 ; this J., 1914, 248.— T. F. B. 

Printing gaUocyanine dyestuffs on cotton ; Resist method 

of . Farbwerke vorm. L. Durand, Huguenin und 

Go., Basle, Switzerland. Eng. Pat. 8366, April 2, 
1914. Under Int. Conv., May 2, 1913. 

See Ger. Pat. 269,933 of 1913 ; this J., 1914, 418.— T. F. B. 

PrinRng-ccdours. L. SchUtze, Loipzig-Eutritzsoh, and 
R. Pieoher, Leipzig-Reudnitz, Germany. U.S. Pat. 
1,096,198, May 12, 1914. 

See Eng. Pat. 12,667 of 1913 ; this J., 1913, 1007.— T. F. B. 

Finishing or dressing textile fabrics with soapy preparations, 
R. Weiss, Kingershoim, Germany. U.S. Pat. 1,097,493, 
May 19, 1914. 

See Ft. Pat. 448,490 of 1911 ; this J., 1913 436.— T. F. B. 


Vn.-ACIDS ; ALKALIS ; SALTS ; NON- 
BIE1ALLIC ELEMENTS. 

Potassium ferricyanide; Klectrcdytic production of . 

G. Gmbe. Z. Elektroohom., 1914, 80, 334 — 344. 

In the electrolysis of potassium ferrocyanide, good current 
yields of ferrioyanide in solurion were ob^ned when 
the anode and the cathode wore separated by a diaphragm 
and the contents of the anode compartment well stirred. 
The current yield was bast at low anode current densities, 
and was independent of the nature of the anode (nickel, 
platinum, iron, copper or lead peroxide). Maximum 
yield was obtained at about 60° C. ; abm this tern- 
pemttue the alkaline solntion of ferricyanide in the anode 
compaitaient suffered a purely chemical decomposition 
with fonaation of iron oxide which produced a non- 
oondaotUig ooat on the anode and ^us lowered the 


Nitrides ; Dissociation pressures of some . R. E. 

Slade and G. I. Higson. Re|K)rt of Brit. Assoc., 1913, 
461. 

Vanaotttm, tantalum, or boron was heateil inanunglazcd 
porcelain boat in ifocuo, nitrogen was admitted and 
allowed to react until the dissociation pressure of the 
nitride was attained, then some nitrogen was pumped off, 
and equilibrium establishetl from the other side. 1’he 
results obtained were : — 


! TemptTature. j Prosjuirc. 


1 *• 0. mm. 

Vanadium I 12<)» Not greater tlian 

„ 1271 ; „ „ 

Tantalum I 1170 „ „ „ 

Boron I 1222 „ 


0*2 


0 4 

0-4 


—A. S. 


Nitric oxide ; The compounds of with ferrous and 

copper salts. W. Manchot. Ber.. 1914, 47, 1601— 
1614. (See also this J., 1910, 563 and 1202.) 

On account of the reversibility of the reaction FeS04-f 
N0^FeS04*N0, only a portion of the iron in aqueous 
solutions of ferrous sulphate is combined with nitric oxide. 
In alcoholic solution, however, the absorption proceeds to 
comidetion, and by the addition of ammonium phosphate, 
potassium ferrocyanide, borax, or sodium arsenate, the 
msoltiblo ferrous-nitric oxide salt is precipitated, free from 
admixed ferrous salt. The product precipitated with 
ammonium phosphate had the composition Fe(NO)HP04 
and formed a crystalline mass molti^ at 16° C. Tbs 
ability of copper salts te combine wite nitric oxide is 
limited to the bromide, chloride, and sulphate. In each 
case only 1 mol. NO is absorbed per atom On, and the 
products are extremelv sensitive to water. The view 
previously put forward that the brown iron compounds 
are analogous to the hasio ferric salts (HO*Fe : SO 4, 
NO Fe : SO.) is confirmed by the isolation of the phosphate 
above, and by the fact that a brown (FeNO)"ion wanders 
to the cathode during electrolysis. In the previonsly 
described green compounds a (FeNO) group exists in the 
anion. The red iron-nitrio-oxido compound, and all the 
copper oomponnds me negative results on eleotrolysia. 
Iron in stable oom^exes as the lerrooyanides or the tri- 
a,a-dipyTidyl iron compounds is unable to oombine with 
nitric oxide (or carbon monoxide, which is of importance 
with regard to hiemoglobin), butif one of the oo-ordinated 
groups IB less firmly oound, e.g, in Na.F^CN).NH|, the 
loosely bound group can be displaood. It is prooable that 
in every ease the ntteio oxide first oombines udth the whole 
moleotue by subsidiary valencies, since all oondittons 
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favouring diminution of dissociation favour the com- 
bination with nitric oxide. In diwocjating solvents ion 
formation may ^n occur, the brown compounds being the 
limiting case.— O. F. M. 


where leaks may occur, to fcarn acid- and heat-resisting 
seals. Such a cement may be compos^ of fossil earth, 
barium sulphate, and sodium silicate, with or without the 
addition oi iron powder. — 0. R. 


Ferr<mB-nHir%c oaade compounds ; Lecture experime^ 
11^*^ . pjjT. Manchot. Ber., 1914, 47 , 1014 — IBIB, 

Tnn reversibility of chemical action can be readily 
demonstrate by means of the reaction FeS04-i-N0l;; 
FeS04-N0 (see preceding abstract). The displacement 
ot the equilibrium to the right is shown by the complete 
absorption of nitnc oxide by a concentrated ferrous 
sulphate solution in a nitrometer, and the rt^versc reaction 
by leading first nitric oxide, and then hydrogen into 
ariilute ferrous sulphate solution in a wash-bottle, when 
the intense brown colour fimt produced will, a^r 3—4 
mins., have completely disappeared. Coloration and 
decolorisation can be effected in a similar manner, and 
still more rapidly, if a dilute alcoholic solution of cupric 
chloride bo substituted for the iron solution.— ^1. F. M. 


Drying liquids^ gases and vapours [nitric acid) : Process 

^ . Norsk-Elektrisk Kvaelstofaktieselskab. Pr. 

Pat. 465,604, Nov. 29, 1913. Under Int. Oonv., Nov. 30. 
1912. 

The weak nitric^acid is vaporised and the vapours passed 
lip a tower supplied with concentrated sulphuric acid, so 
that only practici^y dry nitric acid vapour escapes from 
the top. To avoid irregular working due to the heat 
evolved by the absorption of water by the sulphuric acid, 
a portion of the latter is withdrawn from the lower part 
of the tower, ]>asBod through a cooler and returned higher 
up. The diluted sulphuric acid from the bottom of the 
tower is concentrateil for use i gain but is ^ firot passed 
through an apparatus in which the nitric ^id is expelled 
by a current of air, the vapours of nitric acid carried away 
being passed up the first tower. — W. II. 


Radium preparations and mesothorium preparations of 

different ages ; Distinguishing by the aid of their y- 

radiation. O. Hahn. Strahientherapie, 1914, 4 , 164 — 
174. Chem. Zentr., 1914, 1, 1779 — 1780. 

If a solution of a radioactive salt bo heated for several 
hours on the water-bath, with occasional boiling, the 
penetrating radiation falls to practically nil in the case of 
a radium salt, since the active dejiosit aecomposes and the 
emanation is prevented from accumulating. If meso- 
thorium be present, the penetrating radiation diminishes 
by an amount corresponding to the proportion of radium 
present. In fredily-propaied mesothorium products a 
radium -content corresponding to 26% of the total 7- 
radiation was found. In the following table the pene- 
trating powers of the 7-ray8 from various radium and 
mesothorium preparations are shown, the figui^ repre- 
senting the proportions of the total radiation passing layers 
of load of increasing thickness, the portion p^ing a layer 
3*3 mm. thick being taken as 100. 


I 

I 

Thlrknoss; Pure 
of lead, nullum 
In mm. bromide. 


Commercial 
mesothorium bromide. 


Freshly About 2 
prepared, years old. 


Mesothorium 
bromide 
free from 
radium. 


Radio- 

thorium. 


Hydrosulphites ; Manufacture of anhydrous . .1. Y. 

.Tohiwon, London. From KinxllMirger und (Jo., Prague, 
Austria. Rng. Pat. 11,010, May 9, 1913. 

Anhydrous hydrosulphites are firepared heating 
sodium formate with sodium bisulphite or sodium p3rro- 
Hulphite to 66° — 70° C. in the presence of alcohol, of 
70 — ^90% strength, preferably with addition of sulphur 
dioxide or formic acid, or both. — 0. R. 


Sulphur -bearing materials ; Process of treating . 

H. Koppers, Essen-Ruhr, Germany. Eng. Pat. 21,386, 
«ept. 22, 1913. 

SuLPHUB-BKABiNQ materials, especially the residues from 
the purification of coal-gas, are passed continuously 
through a container, in which they are subjected to the 
action of steam and gases, heated to o temperature below 
that at which sulphur volatilises. The issuing gases are 
drawn through a saturator, for the absorption of the 
ammonia (which is formed and evolved in the container), 
and forced through a superheater back into the container. 
The object of the process is to remove organic matter, etc., 
from the material and render it more suitable for the 
production of sulphur dioxide for use in the manufacture 
of sulphuric acid. — 0. R. 
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CkirvM plotted from results such as these afford a r^y 
means of characterising various radioactive preparatiomi. 
Attention is drawn to the great influence of the material 
of the electroscope : the action of the 7-rayB was con- 
siderably greater in an electroscope made of lead than in 
one of ^uminium or sine, thus affording proof of the very 
strong secondary radiation of lead. — A. o. 


Determinatum of ferrocyanides by oxidation with an alkali 
bromate. De Koninck and Joassart. See XXIII. 


Patents. 

Acid-resisting pipes and vessels for use in sulphuric acid 

eoneeniratlon ; Process of manufacturing . W. 

Stnoda, SohoppinitE, Germany. Eng. Pat. 26,732, 
Nov. 20, 1013. 

An inner, a 4 sid-pioof lining is separated from an outer, 
iron shell by a porous, aekL-Tetisting oement, wbioh is 

capable of leaoting with iron and solimurio add, at places 


Aluminium nitride; Meihod of obtaining by heatxng 

alumina or aluminous rruUerxals and carbon in an ofmo- 
containing nitrogen. Soc. G4n4rale des Nitrates, 
Paris. Eng. Pat. 23,740, Oct. 20, 1913. Under Int, 
(kmv., Nov. 22, 1912. 

A MIXTURE of aluminous substances and carbon is blown, 
dropp^, or passed in a state of suspension through a 
vrapnite tube, several metres high and 12 cm. in diameter, 
which is heated electrically to aoout 2000® C. — 0. R. 


Aluminium nitride ; Preparation of tn de^rtefurw^ 

heated by the eketric arc. Aluminium Industrie Akt.- 
Ges. Fr. Pat. 466,807, Dec. 6, 1913. Under Int. CJonv., 
Dec. 7, 1912. 

A MIXTURE containing alumina and carbon is heated by 
the electric arc, and a plentiful supply of nitrogen or gas 
containing nitrogen is led directly into the flame through 
hollow deotrodes, or is passed between tiie arc and the 
mixture, leaving the furnace at a somewhat lower level. 
The furnace (preferably of the shaft type) is provided with 
a cover, and the wall is pierced at about the level of the 
deotrodes by channels directed downwards and normally 
olos^ which oommunioate with a spherical cavity in the 
charge, formed around the deotrvm during working. 
The channels serve for recharging and jwrmit of working 
the charge, so that the reaction product (rdativdy pure 
aluminium nitri^) may be legulmly withdrawn through 
an opening at tiie bottom ci the fnmaoei— F« Soon* 
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Nitrogen compounds of ohiNkinium and alkali or alkaline- Antimony oxide ; Method of manufacturing . A. L. 

earihmetala; Manwacture of double . D. Peniakoff. Stark, Assignor to The Enamel Company of America, 

Fr. Pat. 466,679, Feb. 11, 1913.^ ' Elyria, Ohio. U.S. Pat. 1,096,468, l&y 12, 1914. 

Aif alkali or alkaline>earth aluminat<e (or substance yielding A combustiblk mixture of air and hydrocarbon holding 

such on heating), mixed with an amount of carbon powdered antimony sulphide in suspension, is discharged 

equivalent to the combined oxygen present, is heated into a chamber whenut is ignited, the mixture of antimony 

in a current of nitrogen or gas containing nitrogen, which oxide and sulphur dioxide produced is immediately cooled 

is readily absorbed at a relatively low terajierature. The so as to prevent the formation of antimonic oxide, and the 

double nitride thus obtained is treated for the production antimony oxide separated, e.g., by passing the combustion 

of ammonia or other nitrogen coiujpound, with simul- pr<Kiiicts through a settling chamber and dust collector. 

taneouH recover}^ of aluminate, or oi pure alumina and — F. SoDN. 

alkali or alkaline-earth compounds. -F. Soum. 

Radium, radioactive emanations, and other radioactive 

Zinc lyes; Treatment of . W. Buddeus, Charlotten- mihstances ; Process of eMracMon, isolation, and con- 

burg, (lermany. Eng. Pat. 26,9«7, Nov. 12, 1913. ceMration of . E. Ebler. First Addition, dated 

Under Int. (.Wv., Dee. 11, 1912. 4, 1913, to Fr. Pat. 440,236, Feb. 16, 1912 (this J., 

„ , . . . , . . . , . 1 ^ 723). Under Int. Conv., Doc. 11, 1912. 

AINC lyes containing ferrous iron are treated with sutnciont . . . , , , , 

slaked lime to ymxjipitate all the zinc and all the ferrous Ao.sotti‘TiON is effected by means of hydrated manganese 
iron, the precipitate is dried by means of air, which oxidises peroxide which may be formed in situ by redtioing y er- 
all the ferrous to ferric hydroxide, and the dried mass is nw^nganate (preferably with manganese chloride), and the 

treated with sufficient acid to form the corresponding zinc radioactive salt, extracted from the adsorption product, 

salt only, all l<he zinc hvdroxidi^ being <liaHolved before the redissolved, and the treatment ref)eated until the desired 
ferric hydroxide is attacked.— 0. R. •ioncontration of radium (with resyiect to barium, for 

instance) is effwted. — F. Sown. 


Hydrogen peroxide ; [Electrolytic] Manufacture of ^ 

H. Wade, London. From Henkel und Co., Diissoldorf, ! 
('Jermany. Eng. Pat. 764, Jan. 10, 1914. 

In the electrolytic yirodiiction of hydrogen ywroxide, as 
described in Eng. Pat. 8582 of 1913 (this J., 1913, 791), 
the amalgamated gold (lathodos are replaced by cathodes 
composed of silver or copper amalgam.- -< ). R, 

Calcium cyanamidc ; Process and means for producing 
cantinuously — -. Dettifoss Power (’o., Ltd., and 
J. H. Lidholm, London. Eng. Pat. 3646, Feb. 11, 1914. 
Under Int. Conv., Feb. 18, 1913. 


Radioactive prejtaraium, Radiogen-Oes. m. b. H. Fr. 
Pat. 466,016, Doc. 10, 1913. Under Int. Conv., Doc. 13, 
1913. 

A RAnioAt’TiVK substance, of such a nature that its first 
decomposition jiroduct is the mother-substance of the 
emanation of the radioactive matter, is incorporated in a 
porous, inert vehicle. For example, radio-tnorium, the 
[ first yiroduct of which, thorium X, gives rise to thorium 
I emanation, may bo used. — 0. R. 

Sfdiam chloride ; Pi mess of decomposition of . A. 

Helbronner, Fr. Pat. 466,360, Feb. 3, 1913. 


CAliCiUM carbide is fed continuously through an elec- 
trically heated, inclined, rotary tube furnace, into which 
nitrogen is injected under yiressure. The furnace con- 
tains, in addition to a main channel, one or more longi- 
tudinal ohannola, and is y)rovidcd with a system of injectors, 
which produce a circulation of the nitrogen, the flow of the 
gas in the main channel being in counter- current to 
the passage of the carbide, which moves from a hopyxT 
at the food end, through the /one of highest temyioratiire, 
to a collecting chamber at the delivery end. — (). H. 


NitroMn compounds derived from carbides [cAikium cyana- 

miae]; Manufacture of . J. H. Lidholm and 

Dettifoss Ptiwer Co.. Ltd. Fr. Pat. 466.473, Nov. 28, 
1913. Under Int. Conv., Feb. 24, 1913. 

Nitrogen is supplied to a closed (preferably hcH-shayNKl) 
furnace chamber, fitted with a movable hearth which may 
be lowered from the furnace and removed on rails. The 
charge is not allowed to come into contact with the walls 
of the chamber, hut is introduced inte a receiver on the 
hearth, before this is moved into position, or is fed in 
gradually through a device in the roof of the chamber. 
A second charge is introduced into the heated furnace, 
on a new heart-n, as soon as the first has been withdrawn. 

— F. SoDN. 


Aluminium-hearing materials ; TreatmerU of . H. P. 

Bassett, Catonsville, Md. U.8. Pat. 1,096,306, May 5, 

1914. 

Clay, felsyiar, or the like, is heated with an equal weight 
of a mixture of sodium oarbonate, 3, and sodium chloride, 
2 parts, the*Boluble portion of the treated mass is extracted 
with water, carbonated, and the aluminous precipitate is 
•eparated. Caustic alkali is added to the remaining 
soltttioii, to convert sodium and potassium bioarbonates 
into oarbonates, and the solution sufi&olently evaporated 
to separate sodium oarbonate and ohiorlde.’^O. R. 


SoDTUM chloride is subjected te the combined action of 
I (;arbon and steam (or their reaction yiroducts) in the 
j presence of metallic oxides (such us ferric oxide or alumina) 
j which react with the sodium hydroxide formed to give 
I such compounds as ferrites, aluminates, etc.- ~F. Soon. 

i 

j Ammonium nitrate ; Manufacture of — — . Wulfing Dahl 
und ('o. Fr. Pat. 466,683, Nov. 18, 1913. 

SooiiTM nitrate (1 mol.), or a mixture containing alkali 
nitrate and other alkali or ammonium salts, is treated 
in aqueous solution with sufficient ammonium sulphate 
(at least 1 mol.), to convert all the alkali metal into alkali 
ammonium sulphate, and the ammonium nitrate formed 
is Bei>arated by fractional crystallisation from the less 
Holuhle double salt, or the solution is concentrated and 
oxtraiited with alcohol or other solvent. Or, sodium 
nitrate and ammonium sulyihate are allowed to interact 
in eiyiiivalent ytroportions, the double salt destroyed by 
heating {e.a., to 119“ U.), the solution concentrated until 
most of the sodium sulphate has separated, and the 
mother liquor, after adding more ammonium sulphate 
to convert the remaining somum sulphate into double salt, 
is treated as above. — F. Sodn. 

Separation of particles easily condensed or absorbed from 
1 tlwse which are not easily condensed or absorbed, from 
I mixtures of hot comjnressed gases, [Ammonia from 
hydrogen and nitrogen.] B. Ijopsius. JV. Pat. 466,102, 
])ee. 12, 1913. Under Int. Conv., Dec. 13, 1912. 

The hot mixture of ammonia with the residual hydrogen 
and nitrogen coming from the contact apparatus is paim 
into the cylinder of a compressing pump where it ex][>aDdB 
and is cooled, at the same time doing work. The cooled 
mixture of gases is then passed through an absorbing or 
condensing apparatus and the ammonia separated. The 
residual hydro^n and nitrogen pass back into the other 
end of the oylindOr and ie^ oompreesed, whetebv they 
are raised to a suitable temperature and p r es su re for use 
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isaiB m ^ ootttMt appantwi. Fr6«h imppliM eft hydro* 
and nitrogaii may be added to the reeidual gasesj 
any defiowncy of power w supplied from externa^ 
eouroes. — W. H. C. 


Ammonia ; Process for the catalytic, jnr^uciioii, of~~. 
B^isohe Anilin und SocUt> Fabrik. Pr. Pat. 466,303, 
Deo. 6, 1913. Under Int. Conv., Feb. 26, 1913. 


In the synthesis of ammonia from nitrogen and hydrogen 
under pressure, the contact mass is cooled, t.g, by embed- 
ding in the mass a spiral cooler, through which a current 
of cold, compressed gases circulates.— 0. R. 


Ammonium sulphate from, calcium carbonate muds coniuinin^ 

it ' Extraction of . Badische Anilin und Soda 

Fabrik. Fr. Pat. 466,302, Deo. 6, 1913. Under Int. 
Conv., Fob. 26, 1913. 

Calcium carbonate slimes containing ammonium sulphate 
are filtered in an “ immersion suction filter,” comprising 
a number of submerged filtering elements, each con- 
sisting of two filtering surfaces mounU^d on a frame, 
and separated by a sjwice from which conduits lead to a 
suction device. — 0. R. 


Nitrous gases ; ProreAS for the absorption of . Norsk 

Hydro-Eloktrisk Kvaelstofaktiosolskab. Fr. Pat. 
466,740, Dec. 4, 1913. 

Dilute acid produced bv absorption of nitrous gases is 
alternately neutralised (oy limcistone, for example) and 
employed for absorbing further j^uantities (»f the gases 
until any desired concentration of calcium nitrate is 
reached. — F. Sodn. 


through 1, and by way of the open tap, 6 (Up, 7, 
closed), into the expansion motor, w, which it enra w 
leaves at temperatures of about —100® C. and — 18o U. 
respectively, the air passes into the liquefier, o, arc 
through the open tap, 8, by way of the tube, e, into the 
worm, 3, of the interohangor. Taking the other course 
down the worm, 2, the air passes through the tap, 12, into 
the coils, tt, of the vaporiser, g, where it is cooled toy a 
shower of liquid air issuing from the rose, c. Leanng u, 
the air, now liquefied, passes by way of the tap, 14» into 
the worm, y, of the liquefier, d, and through z to the rose, s. 
The spray* of liquid air falling on the cbils, a, underg^ 
partial vaporisation, gaseous nitrogen a^ndii^ tne 
column, /, and liquid oxygen collecting at its foot at g. 
ilemnd phase : When the coils, m, are entirely submerged 
in liquid oxygen, which roaches nearly to c, the motor, w, 
is stopped, the taps, 4, 6, 12, 13, and 14, are closed, and 
tht^ taps, 6, 7, 9, and 11, are ojie'hed. Air now poss^ 
down the worm, 1, only, through the tap, 7, and Ube,^ 
intcj the coils, m, whore it is liquefied, passing out to be 
expanded at 10, into the rose, t, from which it flows down 
and IB roctilied in the column. /. Nitrogen escape « 
top and passes through A, and 9, into the worm, 3, ^“itot 
oxygen flows through s, and 11, into the worm, 2, of the 
interchanger. — 0. R. 

Oxygen and nitrogen ; Process and ap^ratus for the serra- 
tion of liquid air, by distillation only, into Uomp. 

Internationale do TOxygAiie. Fr. Pat. 466,316, Dec. 16, 
1913. Under Int. Conv., Dec. 2, 1913. 

Stronolv oooled, compressed air passes upwards through 
the tube, 3, 4, and expansion- valve, 6, whereby it is 
I liquefied. The liquid air overflows from the well, 10, and 


Colloidal silicic acid ; Process for the puriiUAition of liquids 

containing . H. W. do Stucjklc^. Fr. Pat. 465,817, 

Dec. 6, 1913. Under Int. Conv., Doc. 7, 1912. 
HYDROFLUOSiLiOTn acid, or one of its salts, is use<l to 
precipitate silica completely from its colloidal solutions, 
the separation taking place instantaneously at boiling 
temperature. A portion of the silica present may be 
converted into hydrofluosilioio aedd by addition of a 
fluoride and a mineral acid, and used to proci]>itate the 
remainder. — 0. R. 

Liquefaction of air, with a view to its separation into its 
constituent eJements ; Process and apparatus for the • - . 

01. F. Jaubert. Fr. Pat. 465,822, Fob. 14, 1913. 

First phase : Air at about 25 atmospheres pressure is 
forced by the pump, a, (sw Fig.), through the purifier, b. 




into the worma, 1, Ond 2, of the interohangor, o, the tap, 4, 
bring open, tad «»e top, 6, olo«d. Puring downwMd* 
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are of very thin, hoat>oonduoting material, and the thin 
layers of liquid air, the thicknesses of which are determiimd 
the rims, 9, are evaporated by the heat, which ia fur- 
nished by the air asceiming in 4 ; gaseous nitrogen rises 
upwards to escape at 11. and liquid oxygen descends and 
is collected at 12. — 0. R. 

Dividing acids ; Method of and means for . W. Hof, 

Frankfort, Germany. Eng. Pat. 21,291, Sept. 20, 1913. 
Under Int. (k)nv., Sept. 20, 1912. 

8«b Fr. Pat. 463,208 of 1913 ; this J., 1914, 421.~-T. F. B. 

Ammonium ehlurid.e ; Manufacture of . Berlin- Anhalt- 

ische Maschinenbau-A.-G. Abteilnng Koln-Bayenthal, 
Germany. Eng. Pat. 11,312, May 14, 1913. Under 
Int. (Jonv., May 30, 1912. 

Ske Fr. Pat. 457,681 of 1913 ; this J., 1913, 1009.— T. F. B. 

Amnumium sulphate ; Manufacture, of . J. Y. John- 

son, London. From Badische Anifin iind Soda Fabrik, 
Lndwigshafen on Rhino, Germany. Eng. Pat. 12,979, 
dune 4, 1913. 

Skf. Fr. Pat. 462,487 of 1913 ; this J., 1914, 483.— T. F. B. 

Hydrogen peroxide.; ProceM of producing . A. 

Pietssoh and G. Adolph, Miinchon, Germany. Eng. Pat. 
13,544, dune 11, 1913. 

See U.S. Pat. 1,083,888 of 1914 ; thisd., 1914, 200.— T. F. B. 

Refractory fibrous material {silicon oxy carbide] and proceM 
of making the same. British Thomson-Houston Co., 
Ltd., London. From General Electric Co. Schenectady, 
N.Y., U.S.A. Eng. Pat. 16,299, July 15, 1913. 

See U.S.Pat. 1,094, 352 of 1914 ; this J., 1914, 594.— T. F. B. 

Nitrogen simultaneously with oxides of nitrogen ; Process of 

w^ucing . M. Rohmer, Gersthofen, Assignor to 

Farbworke vorro. Moister, Lucius, und Briining, Udchst 
on Maine, Germany. U.S. Pats. 1,096,392 and 1 ,096,393, 
May 12, 1914. 

See Fr. Pat. 453,845 and Eng. Pat. 28.737 of 1913 ; this 
J.. 1913, 791 ; 1914, 483.— T. F. B. 

Lead salts of acetic add ; Manufacture of . F. J. 

Kalkow, Offenbach on Maine, Germany. U.S. Pat. 
1,097,099, May 19, 1914. 

See Eng. Pat. 29,048 of 1913 ; this J., 1914, 256.— T. F. B. 

Manufacture of acetic acid by the destructive, distillation of 
vvtody matters. Eng. Pat. 10,687. See IIb. 


Vm.~GLASS; CERAMICS. 

Rye-preserving glass for spectadeM ; Preparation of . 

Sir W. Crookes. Phil. Trans. Roy. Soo., 1914 [A. 500], 

1—26. 

The main object of the research was to prepare a glass 
which would out off those rays from highly heated mdten 
glass which dami^e the eyes of workmen, without obscur- 
ing too much light or materially affecting colours of 
objects seen through speotaoles made of the glass. The 
screening properties of glass plates for ultra-violet, 
luminous, ana infra-red radiations were investigated. 
Photo-spirographs were taken, with exposures vazying 
up to 3 hours, of the radiations from a glass tank in aotuu 
practice, the temperatme at the melting end being 1600* G., 
and at the working end 1200*’ C. Infra-red ra^ beii^ 
found in far greater abundance than ultra-violet, it is 
inferred that daMWorkeit* cataract must be ascribed 
prinoipa&y to heat rays. A series of glasses was made 
hy adding pure metallm oxidee and ear^ as oolouring or 
abeoilte materials to a soda flux. Abtenoe of strim 
was oMuned by repeated stirring with a platinum rod ; 


and freedom from air-bubbles, by leaving the glass in 
perfect repose for 14 hours at fhe maximum temperature. 
After cooling for 12 hours, plates were cut, ground and 
polished to a thickness of 2 mm. By superposing on the 
radiation from a Nernst lamp the light irom a l^h- 
tension discharge between poles of pure metallio uranium, 
a practically continuous beam extending from \ 3000 
to X 8000 was obtained, and the absorption of the glass 
plates recorded on a speotograph. Biotite (black mica) 
from Norway and “ black amber ” mica from Africa were 
found most effective in obstructing light while trans- 
mitting heat rays. Athermanoy of various glasses by the 
readings of a thermometer biilb corresponded with the 
-xesults obtained from a radiometer balance. The prepared 
plates were first tested in the spectrum apparatus to 
ascertain the upper limit of transmission of ultra-violet 
rays. They wore next put into the radiometer balanoe, 
then tested in an ojMicity balanoe to ascertain the percent- 
age of luminous rays transmitted, and finally their colour 
was registered in a Jjovibond tintometer. The com- 
])OBition of the glasses selected for practical use, in 
percentages by weight, is as follows ; — 160 : fused flux 
90-00, cerium borate 8-13, NiS04,7H,0 0^07, U^Og 1*80 ; 
158 ; fused flux 89-75, cerium borate 8-13, 2-03, 

eVgOg 0-09 ; 165 : raw flux 87-56, cerium borate 8*00, 
FeS04,7Hg0 3-00, UO, 0-66, NiO 0-09, OrgO, 0-80; 
187: fused flux 83-0, Ce{NOg)„6HgO 17-0; 197: fused 
flux 79-00, Ce(NOg)a,6HgO 20-50, NiS04,7Hj0 0-30, 
GoS04,7Hg0 0-05, UgOg 0-16; 202: flux 96-16, 
Fe.Og 4-76, CoS04,7Ha0 0-10; 210: fused flux 89-0, 
FeSOgjTHgO 8-9, Cr,Oa 1 -3, carbon in flne powder 0-8 ; 
217 : fused flux 96-80, FcgOg 2-86, C 0-35 ; 221 : fused 
flux 80-0, Ge(N08)a.6H,0 13-4, UgOg 6-6; 238: raw 
flux 77-0, C:e(NOa)g,6HgO 23-0; 240: raw flux 90, 
FeCa04,2H80 10 ; 2^ : tis 240 with a small quantity of 
red tartar and powdered wood charcoal to prevent 
oxidation ; 247 : raw flux 92-00, cerium borate 6-30, 
NiO 0-04, FegOg 1-60, 0r,Og 0-06; 248: fused flux 
94-60, Ce(N0g)„6H,0 4-72, UOg 0-30, NiO 0-30, 
CoS 04,7 Hj 0 0-08 ; 249 : fused flux 88-47, FegO, 1-60, 
CoS04.7HgO 0-03, Co{NOg)g,6HaO 10-00; 260: raw flux 
88-00, cerium borate 5-00, FeS04,7H,0 4-16, UgOg 2-76, 
eVgO, 0-10 ; 251 : raw flux 92-0, Fe804.7Ha0 8-0 ; 262 : 
raw flux 72-60, Ce(N0g)g,6H,0 24-90, CuS04,6Hg0 2-10, 
NiO 0-40 ; 268 : raw flux 88-6, fused black biotite 11-5. 
The last^mentioned glass has properties contra^ to what 
might be expected from its biotite content ; it offers almost 
complete oDStruction to heat rays. The transmissive 

5 )ower8 of biotite itself appears to be due to iron proto:tido. 
in the foregoing recipes the flux used has the composition : 
sand 61-00, anhydrous sodium carbonate 25-50, 
rocrystaUised sodium nitrate 5-00, precipitated calcium 
carbonate 7-20, borax 0-75, arsenic trioxide 0-65%. 
The optical properties of the glasses are shown in the 
foUowmg table • — 


No. 

Heat rays 
absorbed. 

Absorbs violet 
and ultra- 
violet rays of 
wave length 
shfwter than : 

Luminous 
rays trans- 
mitted. 

Colour. 


% 


% 


150 ! 

87 

3620 

78 

Pale yellow. 

158 1 

63 

3700 

64 

Pale greenish yellow 

165 I 

38 

8680 

42 

Pale yellowish green. 

187 ! 

27 

3650 

00 

Practically colourless 

197 

41 

8800 

45 

Pale nenbral tint. 

202 

83 

3830 

26 

Neutral tint. 

210 

87 

8620 

80 

Bluish green. 

217 

06 

8660 

40 

Bluish green tinge. 

221 

30 

8665 

60 

Faint yellow. 

238 

84 

8610 

71 


240 

88 

8050 

86 

Smoky green. 

246 

98 

3800 

27-6 

Sage green. 

247 

20 

3620 

71 

Faint green. 

248 

47 

3550 

80 

Neutral tint. 

240 

61 

8560 

63 

Pale blue. , 

250 

25 

8685 

74 

Yelkm, gnen tinge. 

251 

37 

3560 

89 \ 

Faint 

252 

47 

8660 

46 

Faint DliUsh green. 

253 

04 

3610 

30 

Sage green 


OlaMM Nos. 246, 2r7, 263, 240, 210, and 168 am most 
effsotivE for oatMng off heat rays. Not. 240, 202, 246. 
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197» ld8» 221» Mid 150 for absorlimg ultra-Yiolefe nm 
Nos. 187, 251, 250, 150, 247, and m for transmitting 
luminotts rays, and Nos. 249, 197, 252,165, 210, and 248 
for reducing glare (of sun on chalk, snow, or sea). — ^H. H. S. 

[Zifconia crucibles]. Researckes in the field of high tempera- 
tures. IV. O. Buff and Q. Lauschke. Z. anorg. Chem., 
1914, S7, 198—208. (See also this J., 1914, 262, 693.) 

Tubes grades of sirconium oxide were formed into 
crucibles, baked at temperatures varying from 1500'^ 
to 2400'* C., and the shrinkage, loss of weight, and porosity 
determined. One grade consisted of the naturm oxide 
and contained ZrO, 83-63, SiO, 11-48, Al,0, 0-68, 
Fo.Oa 4-66% ; the other two woro obtained by pre- 
cipitation and contained ZrOg 98-73, SiO, 0-96, 
Fe,0, 0-27 %. The first of those was ignited at 
900° — 1000° C., and the second for 10 hours at about 
1400° C. The natural oxide gave good crucibles when 
baked below 1900° C. Above this tomiHsraturo silica 
was volatilised and blisters were formra. The more 
strongly ignited prepared oxide was less plastic than the 
other and i^uired an agglutinant, the brat results being 
obtained with about 1% of dry starch; the addition of 
starch increased the porosity. The less strongly ignited 
oxide gave the greater shrinkage and the lower porosity. 

— T. St. 

Enamel glazes free from lead and tin. A. Borge. Sprochsaal, 
1914, 47, 339—341. (See also this J., 1913, 142.) 
Antimony compounds as a substitute for the costly tin 
oxide in producing opacity have not yet been unanimously 
condemned as |K>i8onous. The following molecular 
formula are given for glazes fired at cone 010 with an 
addition of 7-6% Sb,Oa, and found after ten weeks to be 
free from crazes : — 


- 1 







1 

2 

3 

1 4 1 

5 

810, 

Al.O, 

1 2-8 

20 i 

3-0 

3-2 

30 

1 (J<25 ! 

0-2 

0-3 

0-1 

0-2 

B,0, 

, 0*30 

0 1 

0-40 

00 

0-5 

K,0 

: 0-5 

02 

0-3 

OJ 

0-2 

CaO 

(»•& 


0-27 

0-2 

015 

Na,0 

MgO 


025 

0-2 

0-3 

026 

— 

0-1 j 


023 


BaO 

— 

045 
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H. S. 


Enamels ; Covering power of chuding agents for . 

R. Vondracek. Sprechsaal, 1914, 47, 341 — 342. 

A NEW class of substances for producing opacity in glazes 
has appeared in water- and alkali-containing forms of the 
usual reagents, the oxides of tin, zirconium and titanium. 
The increased power of the new products, which may 
contain for example 3% Na^O and 10% H,0, cannot bo 
explained on chemical grounds alone, but is probably 
due to the oxide being in the colloidal state of a gel, 
the water being absorbed. This hypothes's explains also 
the fact that the presence of alkali may bo injurious to the 
covering power of tin oxide, when the latter has boon 
dead burnt,’* in which case it loses its power of absorption 
and gel formation. — H. H. S. 

Patents. 

Glase furnace. P. Bourdu. First Addition, dated Nov. 11, 
1913, to Pr. Pat. 418,482, July 21, 1910 (this J., 1911, 87). 
In place of separate wells to receive the molten glass in 
ease of breakage of a pot, as cissoribed in the chief patent, 
a circular gallery with the bottom sloping downwards 
to the middle is provided. — H. U. S. 

Ceramic makriale ; Manufacture of . W. J. Mellersh* 

Jackson, London. From H. H. Randolph, CSiioago. 
:&ig. Pat. 8748, April 14, 1913. 

SixFr. Pat 466,837 of 1913; tide J., 1913, 1069 — T. F. B. 


[Packing makrial for] Electric batteries and acoumukUors. 
Eng. Pat. 16,684. See XL 


IX.— BUILDING MATEBIALS. 

Portland cement ; The presence of combined nitrogen in . 

V, Kratochvil and G. Weissenberger. Ocsterr. Chem.- 
Zeit., 1014, 17, 116—118. 

Portland - cement was boiled for half an hour with a 
30% solution of caustic alkali, and the evolved ammonia 
determined. An average of 0-00026% of combined 
nitrogen was found, and control determinations with 
powdered granite, to which woro added aluminium nitride, 
caloium cyanamide, and calcium cyanide, indicated that 
aluminium nitride was the most probable source of the 
combined nitrogen. — 0. R. 

Cements; Influence of common salt on various . 

A. O. Passow. Tonind.-Zoit., 1914, 88, 996—997. 

Cement made from granulated, vitreous blast furnace slag 
with Portland cement, and Passow’s cement (a mixture of 
vitreous and devitrified slag) were found to be improved 
by the addition of common salt (0-6 — 1%) or by immer- 
sion, after gauging, in a solution of salt, greater strength 
being develop^, e^ecially during the early stages of 
hardening. The effect is attributed to the increased 
solubility of lime in salt solution. Mortar made with 
ordinal^ Portland oomont and sand was little affected by 
salt. — F. SoDN. 


Patents. 

Paviftg or building blocks [and tVon] ; Process for treating 

fusible domestic and (kher refuse for obtaining . 

fi. Becker and H. Unger, Berlin, Germany. Eng. Pat. 
10,281, May 1, 1913. 

The fine material obtained by sifting the refuse is made 
into briquettes and fused with an excess of coke (in a 
biast-furnaoe), so as to produce metallic iron and slag, 
which latter is drawn off separately and poured into 
moulds. The product is granular in structure. — ^F. SoDN* 

Artificial marble ; Manufacture of . E. Gousal, 

Paris. Kng. Pat. 22,297, Oct. 3, 1913.* Under Int. 
Conv., May 10, 1913. 

Vaseline oil is mixed with a pasty mass, composed of 
calcium carbonate (preferably crystalline), an oxide and 
halide or basic halide of a divalent metal (having a ** non- 
coloured ” oxide), and water ; lead acetate solution is 
added, and the mixture oast in moulds, which are ooi^«d 
with a solution of gum lao in sodium borate to render 
polishing unnooessary. Suitable profX)rtion8 aren— 
chloride of divalent metal 100, oxide of divalent metal 500, 
water 150, vaseline oil 75, calcium carbonate 960, and 
lead acetate 60 grms. Quartz and fluorspar may 1^ 
added, if desired, and metallic oxides to impMt colour. 
The product is very hard and resists both heat and 
moisture. — F. Sodn. 


Lithographic stones ; Manufacture of artificial . V. 

Hereng, Brussels. Eng. Pat. 6869, March 7, 1914. 
Under Int. Conv., Mar^ 7, 1913. Addition to Eng. 
Pat. 12,640 of 1013, dated May 30, 1912 (this J, 1918, 
82). 

One part by weight of white sand is added in making the 
mixture previously specified. — F. Sodn. 


Cementitious compound. B. J. Morris, Assignor to J. E. 
Carroll, Seattle, Wash. U.8. Pat. 1,096^84, May 12, 
1914. 

A MixTUBB of 3 parts of magnesia and 1 part of oaldam 
hydroxide. — 0. R. 


(^X.-HftrAl8i ItltTAlXUBGt, IMOLttblllG dLiCrntO-MiifALLtiftGT. [Jm»U,iiAi. 


Wood; linpregnation of . Hiilsberg und (Jo., Ckwi. 

m. b. H. Fr. P»t. 46e,2tt3, Deo. 17, 1913. Under 
Int. (Jonv., May 8, 1913. 

Thk wood after being Biibjectod to the action of a vacuum, 
iH treatiod first with Hteaiii, then with com])re8sed air ; 
it is next imiareguatod by liquid under oresaure in the 
usual manner, and again subjected to ino action of a 
vacuum. The wood may also be subjected to the action 
of a vacuum between the tn-atments with steam and with 
compressed air lesp’ntively. H. H. S. 

Wear ’resisting boflg \itinterfd alu.miva\ and method of making 
ike same. C. Dantsizen, Schenectady, N.Y., Assignor 
to (ieneral Klectri c (lo. , N ow Y ork . 1 1 . H. Pat. 1 ,096,888, 

May 12. 1914. 

Skb Eng. Pat. 4887 of 1912 ; this J., 1913, 363.~T. F. B. 

Production of fat lime for vitievUnre, agriculture generally, 
and building irurpoHcs. Fr. Pat. 405,8/)l. See XVI. 


X.— METALS ; METALLURGY, INaUDIMG 
ELECTBO-METAUURGY. 

Iron and ded ; Advanced in the metallurgy of . Sir 

Bobt. Dadfield. Presidential Address, Faraday Soc., ' 
June 11, 1914. [Advance proof.] (Pamphlet of 

40 pages.) 

The following are the subjects of this address consecutively 
arranged : Early metallurgy and alloys of iron and 

steel, (ii.) Ancient iron and tho Delhi Pillar, (in.) 
Faraday’s experiments in 1822. (iv.) Early workers in 
scientitic metallurgy, (v.) French metallurgy in the 
18th and 19th centuries, (vi.) Value of research, (vii.) 
The author’s research work, (viii.) Metallurgy in the 
middle of last century, (ix.) 8tool alloys resoareb. (x.) 
Boience and practice working together, (xi.) Develop- 
ment of research during the last fifty years, (xii.) Bpecial 
steel alloys, (xiii.) Effect of carbon upon iron, (xiv.) 
The author’s exjieriments on alloy tool steel, (xv.) 
Tool stool of lower carbon ^lorcentage. (xvi.) Tlie great 
work of Lodebur. (xvii.) AUotropic theory, (xviii.) 
The author’s papers on alloys of iron, (xix.) Thermal 
treatment, (xx.) Low temperature ex})eriment8 in Great 
Britain and America, (xxi.) Field for research, (xxii.) 
The non-ma^netic and magnetic conditions of manganese 
steel. (xxiii.) Melting points, (xxiv.) Microscopy 
(Sorby’s work as the originator of metallography), 
(xxv.) Percy’s work, (xxvi.) Tho art of scioutific 
discovery, (xxvii.) Why research work is so valuable, 
(xxviii.) The work of the National Physical 1 laboratory, 
(xxix.) Past progress in metallurgy, (xxx.) The scope 
of the University, (xxxi.) The Faraday Society.' 

Iron orea ; ExperimenU on the reducibUUy of by 

flowing gases. L. Mathesius. Stahl u. Eisen, 1914, 84, 
866—873. 

Various raw and calcined ores and briquettes were 
heated for 6 hours in a euiront of coal gas at 460°— 900'’ C., 
and the amounts of metallic iron and ferrous oxide formed 
determined. Calcined spathoso ore was easily reduced; 
the reducibility of other ores was smaller and roughly 
proportional to their porosity. The FoO-content of 
magnetite was hardly affected by the treatment, the ferric 
oxide being more easily reduced. Ore and flue-dust 
briquettes were much more easily reduced than ores, 
over 80% of the iron being reduc^ to metal at 900° C. 
Sintering caused an inoroase in ferrous oxide and decrease 
in tbs xsduotion to metal — ^W. R. S. 

Cyanidaiion ; FUtering slimes in . H. A. Megraw. 

Eng. and Min. J., 1914, 97, 1057—1061. 

Fn:4mA.TiON becomes very diflioult when moss than 
20—30% of colloidal slime is present, and it becomes 
necessary to add sand. Vacuum or pressure filtration is 
more economical than the ordinary filter-press. In the 
movable leaf filter (such as the Moore), a smee of Isaves 


is immersed in the tank, and when the cake is formedr 
the leaves are removed to other tanks for wadiiBg. In the 
stationary loaf type, fittration and wariiing is effected 
in tho same tank. The Merrill plate*and*frame press, 
in use at tho Homestako mill, has a sluicing bar through 
the bottom of each frame ; after the cake been made 
and washed, it is sluiced out by a stream of water. la the 
Oliver vacuum filter tlv: filtering medium constitutes the 
face of a drum which revolves in the suspended slime. As 
the cake emerges it is dewatered by the vacuum and washed 
by sprays from nozzles attached to tho drum. The cake 
is then detached by reversing the air ciurrent. In tho 
continuous decantation process tho pulp passes through a 
ni'rios of Dorr thickeners. The thickened pulp is thinned 
in each case with washing solution, and transferred to 
another thickener. Where the solution is relatively poor 
in metal values, final filtration may not be required in this 
process. — W. R. S. 


Silver -silver sulphide ; The system . C. C. Bissett. 

Chem. Soc. Trans., 1914, 106, 1223—1228. 

Thk addition of silver sulphide to silver caused a gradual 
lowering of tho freezing point from 961° C. to 903° C. 
at about 17% AgjS ; between 17 and 94% Ag,S the 
freezing ])oint was constant (903° C.), practically pure 
silver separating from the mixtures until a liquid con- 
taining 94% AgjS remained. Above 94% the freezing 
jsiinf gradually fell to 804° C. at 99% Ag»S (tho mixtures 
being homogeneous when solidified) and then rose to that 
of pure silver sulphide (815° C.). No indication was 
obtained of the existence of any sulphide other than 
Ag^S.— W. E. F. P. 


Copper ; / njiueuce of temperature and pressure on the 

oxidation of . E. Berger. Cornptos rend., 1914, 

158, 1502-1505. 

(■OPPKR oxidises in comparatively dry oxygen at 16“ C. ; 
tho velocity slowly increases until a certain temperature 
is imchod, when its rise becomes rapid. This tempera- 
ture dc|iendB upon the [ihysical state of the copper, varying 
from 103° 0. in tho cose of turnings to 71° 0. in the case m 
metal obtained by reducing cupric oxide at 130° C, The 
ex])eriinont8 were oonducUid iu a V-shaped tube, one 
limb of which constitul-ed a manometer, the other, con- 
taining the copper, being heated by the vapour of a 
suitable boiling liquid. The velocity is tripled for a 10° G. 
rise in temperature in tho neighbourhood of 170° C. ((’u 
turnings), and seems to be directly related to tho con- 
centration of tho film of gas, (pressure), condensed on the 
metallic surface. — .1, L. F. 


Copper ; Rapid electrolytic sepa/ration of from arsenic. 

A. Sievorts and W. Wippelraann. Z. anorg. Chem., 
1914, 87, 169—174. 

The copper-arsenic alloy is dissolved in nitric acid, tho 
solution evaporated, and the residue, with 2*6 grms. of 
ammonium nitrate, dissolved in 125 c.c. of 6% ammonia 
solution. Using concentric gauze-electrodes, the foUowing 
conditions give a quantitative arsenic-free deposit of OS 
grm. On in 16 minutes at 90° C. from solutions eontainii^ 
0*22 grm. As : — speed of glass stirrer 600 — 660 revs, per 
minute ; current density 7-6 amps, per sq. dm. The cathode 
is washed without breaking the current, dried, and weighed. 
The arsenic is not reduced and can be determined directly 
by pre(!ipitation by magnesia mixture. It is essential 
that no tri valent arsenic be present during eleotrolyriB. 

— T. St. 


Aluminium and silicon; The alloys of . C. E. 

Roberts. Chem. Soc. Trans., 1914, 106> 1383 — 1386. 
Results obtained by the method of thermal analysis and 
micTOSCopio examination confirmed the oonolusiom of 
Fraenkri (this J., 1908, 1023), viz., that the aUoye of 
aluminium and silicon form, only a simple euteetio sariee. 
The eutectic contains about 10% Si OM melts at about 
76° C.— W. E. F. P. 
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Tkofiwm, wtmwm, itrcontitm and tUanium ; Preparation 

of the elemente . D. Lely, jun., wid L. Hamburger. 

Z. anorg. Cbem., 1914, 87, 20^228. 

The metals were obtained by reduction of the chlorides 
with sodium in a cylindrical steel bomb, which was 
exhausted and then heated to 600° 0. In the case of 
titanium the bomb was cooled with alcohol and solid 
carbon dioxide during exhaustion. 

Thorium. The anhydrous chloride was pre])arod by 
passing a stream of ohlorine and sulphur chloride vapour 
over the pure oxide at 670° C., and purified by sublimation 
in a vacuum. Metallic thorium was obtained in grains of 
different sizes, the largest containing Th 99*0 and O 0*1%. 
The metal was lead-gray, very ductile, and rubbed down 
in an agate mortar to a mirror. It could bo melted and 
completely vaporised in a high vacuum on a tungsten suj)- 
port. In the coarse form the metal was unattacked by 
water, alkali solutions and nitric acid. Warm hydrochloric 
acid attacked it, and tifjtLa re/jia oxidised it to ThO^. 
It oxidised very slowly in the air at the ordinary tem- 
perature. The powder had the sp. gr. 11*2. A rml formed 
by pressure out of grains of about live same size, then 
rendered conducting by heating for 30 mins, in a vacuum 
at 1100° (I, and sintered by an alternating current in a 
high vacuum, was exceedingly diudilo, even in the cold. 
Uranium. The tetrachloride was ])reparod by heating the 
oxide in a stream of sulphur chloride vapour at about 
500° C., and purified by sublimation in a porcelain tube 
at 660’ — 750° C. in a current of chlorine with which was 
mixed a little sulphur chloride vapour. The larger 
metallic grains obtained contained U 99'5 and () 0*5%. 
The metal was darker in colour and less ductile than 
thorium ; it was not attacked at the ordinary Umi^iorature 
by water, alkali solutions or acetic! acid ; it dissolved in 
dilute! hydrochloric acid forming UCI4, and in concen- 
trate hydrochloric acid forming violet UCl, which 
oxidised later to the green U(l4 ; nitric acid dissolved 
it giving yellow UOa(N()3)2 j the metal became brown 
in the air. A rod formed by ]»rea8ure became conducting 
after heating for half an hour in a vacuum at 1400° (5. 
and could then be sintered into a solid metallic rod. 
Z'ireonium. The chkirido was obtained in a compact 
crystalline form by jiassing a very slow stream of chlorine 
uontaining cmrbon tetrachloride vapour (one to two 
bubbles per second) over the oxide heated to about 800° (1. 
The chloride subUnied to the cooler ]iarts of the tube, 
kept at about 140" C. The metal was very ductile and was 
easily obtained in the compact form. It resisted the 
action of concentrated hydrochloric and nitric acids. 
Hot aqua regia^ hot oonooatrttU!d sulphuric acid, and 
cold hydrofluoric acid attacked it quickly. Titanium. 
The obloride was obtained by heating 62% ferrotitaninin 
to 400° — 500° ill a current of chlorine, and carefully 
fractionating the product to a colourless liquid. The 
metal was less ductile than thorium, zirconium or uranium, 
and was obtained in rod-form only with s{wcial precautions, 
owing to its ready oxidisability. — T. St. 


MeUde and intrnnektUic compounde; The rapaeUp for 

heat of between 18°— (WC. P. SohtibeL Z. 

anorg. (^em., 1914, 87, 81—119. 


The specific heats of Mg, Al, Or, Pe, Ni, Co, Sb, Pb, Bi, 
Cu, Zn, Ag, Sn; Cu,14g, Cu,Al, CuAl, CuAl., Cu,Sb, 
Ou,Sb, AgMg, Ag,Al, Ag^l, AgjSb, MgZn*, 

NijSn, CojSn. FeSi, NiiSi, NiSi, and l^tSi were 
determiiUHl at intervals of 100° C. between 18° and 600^ C. 


From the moan exiieri mental values the true specific heats 
were obtained graphically. The change of atomic heat 
with tomp(!rature was in general nearly linear above 
100° 0., both for the pure metals and the compounds. 
1^0 experimental values for the comixMinds agreed well 
with those calculated from the sjieeific heats oi the com- 
ponent metals by the rule of Neumann and Kopp. — ^T. St. 


Pidladium hydnqen aUojf« ; The epeci^- electrical con- 
ductivity and devjtittf of . 0. Wolf. Z. physik. 

(^hora., 1914, 87, 575^—688. 

Palladium wire was used alternately as anode and 
cathmle in dilute sulphuric acid for a short time, and 
then for a longer iieriod as anode. After this tpeatRMnt 
it absorbed hydrogen very readily. The conductivity 
fell progroHsivoly with the iKsolusion of hydiv^en, reaching 
aliout half its original value at saturation. The eurve 
connecting the conductivity with the hydrogen absorbed 
consisted of three parts, tn tlm tint tlm diminution was 
diiectly proportional to the hydrogen dissolved. In the 
second the conductivity diminished asymptotically, 
oorreH|)onding to the formation of PdH., while in the third, 
wher<! hydrogen was dissolving in the PdH„ the diminution 
a^in became linear. The density of the alloys diminkrilked 
with incH’iasing hydrogen content, the curve oonsaitnig of 
two ()arts. In the first part the gradient was steep and the 
form of the curve was hyperwlic. In the second tha 
gradient was muck smaller and the curve became a straiijfot 
Rno.— W. H. P. 


DimH’,iation '^tresnurea of some nitrides. Blade and Higsea. 
8m VII. 


Patents. 

Steel; Mnmiifacture of . H. H. Benjamin, New 

York. U.S. Pat. 1,096,184, May 6, 1914. 

Acid steel obtained by removing silicon and most of the 
carbon from iron in a convertor is refined with a basic 
slag in a mixer and thc^n treated at a high temperature 
in a furnace with metallic oxides in an atmosphere (d 
carbon dioxide and nitrogen. — W. E. F. P. 


Tool-steel; High-speed . R. Furness, Jenkintown, 

Pa. U.B. Pat. 1,096,842, May 6, 1914. 


Reduction of oxides by carbon ; Equilibria of . R. E. 

Blade ana G. I. Higson. Report of Brit. Assoc., 1913, 
460^-431. 


A STEEL containing V 1 — 2 (preferably 1*6), Co 3 — 7 (4)^ 
Cr 2 r)-4 (3) and W 16 6— 20 (17-6) %.— W. B. F. P. 


VAHADiVMi, tantalum, chromium, or tin was heated in 
an unglaned porcelain boat in vacuo, and carbon monoxide 
was admitted and allowed to react with the metal until 
tiae pr^ujie fell to. that of oquilibnum. Home carbon 
monoxide was then pumped out and ec^uilibrium attained 
from the other side. The reactions taking plaoe are of the 
type; MO-l-C;jCO+M or 2M04-3C=-M,C-f 200. The 
results obtahted were ; — 


J 

Temperature. 

1 Presauro. 


® 0. 

1 

mm. 

Vauadtum 

1340 

1-5 

Tantalma 

1270 

<9'L 

Ohromltun. 

1292 

0-2 


1339 

9-2 

Tin 

760 

>760 

Tin in presence of 616*4 

763 

670 


xi: 


Iron and steel ; Process of treating . H. Lamon, 

Peaver, Colo. U.S. Pat. 1,096,006, May 6, 1914. 

A MIXTURE of potassium cyanide 1, boric acid 1, and 
aluminium sulphate part, is used for hardening and 
toughening iron and stem. — W. B. F. P. 


Tin ores; Dressing of . W. M. Martin, Redruth. 

Bng. Pat. 19,614, Aug. 28, 1913. 

Carbon dioxide is forced through tin-ore pul^, con- 
centrate, etc., whereby any gelatinous silica present is 
removed as a lighter product than tbe gang[ue, and a 
better seiiacatioii of the tin oxide is obtained. The 
separated gelatinous material is heated to render the 
silica insoluble, pulverised, and again treated on con- 
centrating tables to recover any ^ present. In many 
cases a better extraction is effected by adding alkaU 
with or after the carbon dioxida— T. 
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Aluminiwn alloy and mdhod of vrodueing the same. W. A. 
MoAdami, Bay Show, N.Y. U.S. Pat. 1,095,663, | 
May 6, 1614. | 

An alloy of A1 70, Zn 22, Cu 3 and Sb 6, parts by weight, t 
A portion of the aluminium ia heated to a high temperature, | 
the copper and then the wmaindor of the aluminium | 
added, the temperature lowered, the zinc and antimony \ 
added, and the mixture agitated. — W. E. F. P. * | 

FiUralion of fine dust^ fume^ and like fine solid impwilies | 
from furnace gases. G. Rigg. Palmerton, Pa., Assignor . 
to New Jersey Zinc Co., New^ork. U.S. Pat. 1 ,096,676, 
May 6, 1914. j 

Tuk gases are passed upwards through a layer of coarse : 
material until an efficient filter is form^ by accretion of the 
solid impurities, after which the conditions are maintained 
constant by the periodic removal from below of the layers j 
of coarse materud which tend to become clogged and by i 
the addition of fresh coarse material at the upper side of the I 
filter.-H. H. I 

Copper alloys containing a small amount of tin; Process ! 

of harde/ning . H. Bryda, Blaokstonoi Mass. 

U,S. Pat. 1,096,804, May 6, 1914. I 

The alloy is filed on the surface while hot, then placed | 
upon a layer of loam “ which has not been allowed to i 
come into contact with water or sunshine,’* allowed to | 
remain until the filed surface becomes bluish, and cooled ^ 
in a dry place. — W. E. F. P. | 

Platinum [dungsien] alloy. E. Weintraub, Lynn, Mass., 
Assignor to General Electric Co. U.S. Pat. 1,096,666, 
May 12, 1914. 

This malleable alloy, iwrraanent in air and more refractory 
and Iwucder than platinum, contains Pt 20 to 60 and 
W 40 to 80%.— B. N. 

FwriMce ; Electric unth an deetric arc or arcs for 

melting and extraction of metal from ore. P. Krofting, 
Christiania, Norway. U.S. Pat. 1,097,336, May 10, 
1914. 

Thb furnace has a closed melting chamber into which 
several electrodes project, and a vertical charging shaft 
above. A flue leads from the melting chamber through 
the descending charge in the shaft. Several extensions 
from the shaft communicate with charging apertures, 
normally closed by the charging material, and conveyors 
located in the extensions charge the material from the 
shaft into the molting chamber. — B. N. 

Iron ; Manufacture of dectrolytic- . Sue. Anon. | 

“ Le Fer,” Grenoble, Franco. Eng. Pat. 16,666, .luly 18, 
1913, Under Int. Conv., Aug. 2, 1912. 

See Fr. Pat. 468,294 of 1912 ; this J.. 1913, 1116.— T. F. B. 

Steel ; Purifying . E. Humbert, Barleduc, Franco. 

Eng. Pat. 18,866, Aug. 19, 1913. 

See U.S. Pat. 1,081,532 of 1913 ; this J., 1914, 86.— T. F. B. 

Tool^steel ; High-speed . 11. Becker, C’refeld, Ger- 

many. U.S. Pat. 1,096,669, May 12, 1914. 

See Eng. Pat. 27,838 of 1912 ; this J., 1913, 430.— T. F. B. 

Ziitc and zinc- oxide ; Apparatus for Ute. manufacture of . 

P. Ferrere, Paris. Eng. Pats. 3966, Feb. 15, 1913, and 
9368 of 1914, date of appl., Feb. 16, 1913. Under Int. 
Conv., Feb. 17, 1912. 

See Fr. Pat, 461,680 of 1912 ; this J., 1913, 663.— T. F. B. 

Metal furnace. I. HaU, Birmingham. Eng. Pat. 29,525, 
May 21, 1913. 

See Fr. Pat. 462,568 of 1913 ; this J., 1914, 320.— T. F. 


Agglomerating fine ores or metalliferous products ; Proeess 

of E. A. Fwteeille, Nantes, Fwoe, Assignor to 

Metallurgisobe Ges. A.'G., Frankfort, Germany. U.8. 
Pat. 1,096,054, May 12, 1914. 

See Fr. Pat. 419,626 of 1909 ; this J., 1911, 136,— T. F. B. 


Metallising the surface of cast-iron, wood, gypsum, paper, 
and othw porous substances or articles ; Process of supers 

ficidUy . P. Marino, London. U.S. Pat. 1,096,177, 

May 12, 1914. 

See Eng. Pat. 20,012 of 1911 ; this j, 1912, 193.— T. F. B. 

Hef factory metals and alloys ; Process for the manufacture 

of bodies of . P. Schwarzkopf and S. Burgstaller, 

Assignors to Wolfram Laboratonum Dr. P. Schwarz- 
kopf G. m. b. H., Berlin. U.S. Pat. 1,096,464, May 12, 
1014. 

See Fr. Pat. 448,229 of 1012 ; this J., 1913, 431.— T. F. E 


Treating fusible domestic or other refuse for obtaining jiving 
or building blocks \and iron]. Eng. Pat. 10,281. See IX. 


XL-ELECTRO-CHEMISTRY. 


Electrical ignition of gaseous mixtures. Thornton. See Ha. 


Electrolytic 'production of potassium fmicyanidc. Grube. 
See VII. 


Electrolysis of molten sails of the fatty acids. Petersen. 
Sec XX. 


Patents. 

UcHisiance materials : Production of electrical . Re- 

sisto-Electrical Manufacturing Co., Ltd,, London, and 
C. Kuzicka, Gravesend, Kent. Eng. Pat. 11,976, 
May 22, 1913. 

A CAHUiDE of a metal or metalloid, such as boron, having 
a comparatively high Hj>ecific electrical resistance and a 
melting point above ISOO” C., is mixed with a carbide of a 
metal, such as iron, having a relatively lower spocitic 
resistance and a melting point between 800” and 1600° C., 
and a permanent inert substance, such as felspar, which 
acts as a conductor of the second class, is relatively neutral 
to the other substances, and has a melting point below 
those of the carbides employed. The powdered mixture 
is fused in a furnace, whilst surrounded by a neutral or 
reducing gas, at a tomporature sufficient to melt the 
carbide of the metal of lower melting point. — B. N. 

Batteries and accumulators ; [Packing material for] Electric 

. F. Sablon. Eng. Pat. 16,684, July 21, 1913. 

A HiXTU&E of a double silicate of mMnemum and calcium, 
such as asbestos, and a trisilicate of magnesium, such m 
stoatito, is baked, and the oeramio mass crushed to frag- 
i ments about 1 mm. in diameter, these being used lor 
pacing primary wd secondary batteries to prevent move- 
ment m the electrolyte or the plates. — B. N. 

Electrode for electric furnaces. A. T. Hinckley, Niagara 
Falls, N.Y., Assignor to National Carbon Co., ClevelaiHl, 
Ohio. U.S. Pat. 1,097,227, May 19, 1914. 

The electrode is composed of two pa^, one of which has, 
in one end, a longitudinal hole provided with an anhular 
enlarging groove, with two holM leading from it to the 
outer surface of the electrode. The second portion has 
an int^al pin, smaller in diameter than the eleotrode, 
which ^ the hole, and the pin is also provi^ with m 
groovc. A Cement ring of conducting material 
embraces the pin and fills up the grooves.— B. N. 
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a«MM; 

Wt. P«t: 466.029, Deo. 10, 1913. Under Int. Oonv., 

Oel. 27, 1918. 

I)f tJhe npomtoB deaoribed in U.S. Pat. 1,066,674 of 1913 
(this X, 1913, 796) the hollow, oylindrio^ electrodes and 
^eleotno tubw are so arranged as to be easily removable, 
and are {Hrovided with means for centering and withdrawal 
in ease of breakage. To that end. the top of the outer 
electrode is provided with a flange, which rests on the 
casing of the apparatus, and the bottom of the eli^trode 
oarriee a framework fitted with inclined arms, on which the 
dielMtrio tube rests and centres itself. A vortical branch 
extends upwards from the centre of the framework and 
terminates in an insulating cone, which ].)onctrate8 and 
centres the internal electrode. — 0. R. 


Lead accumulaior cells ; Solution for use in . P. 

Babbidgo, Neutral Bay, New South Wales. Eng. Pat. 
19.782, Sept. 1, 1013. Under Int. Conv , Sept 2, 1912. 

Sbb Ft. Pat. 462,663 of 1913 ; this J., 1914, 322,— T. F. B. 


Secondary baUeries ; Ne^/ative electrode for alkaline . 

H. P. B. L. Pdrsoke and J, A. E. Achonbach, Hamburg. 
U.S. Pat. 1,096,761, May 12, 1914. 

Sbb Eng. Pat. 29,848 of 1912 ; this J., 1913, 664.— T. F. B. 

Electrolytic process and apparaitis [for treating alkali salls\ 
C. White, London. U.tS. Pat. 1,096,086, May 12, 1914. 
Sbb Eng. Pat. 1936 of 1913 ; this J., 1914, 200.— T. F. B. 

Furnace: Electric [for treating lamp filaments], 

W. D. Coolidge, Schenectady, N.Y., Assignor to General 
Electric Co., New York. U.S. Pat. 1,096,414, May 12, 
1914. 

Sbb Eng. Pat. 282 of 1909 ; this J., 1910, 163.— T. F. B. 


Insulating material, J. L. 11. Hayden, Schenectady, 
Assignor to General Electric Co., New York. U.S. Pat, 
1,096,839, May 19, 1914. 

Sbb Eng. Pat. 13,946 of 1910 ; this J., 1911, 906.— T. F. B. 


[Electrolytio] Manufacture of hydrogen peroxide, Eng. Pat. 
764. See VII. 


Process of and apparatus for treating ufater, U.S. Pat. 
1,095,893. See XIXb. 


Xn.-FATS; OILS; WAXES. 

Mowrah fat ; The unsaponiflahle constituents of 

and the detection of mourraih fat in animal and vegetable 
fats. P. Berg and ,1. Angerhausen. Z. Unters. Nahr. 
Genussm., 1914, 27, 723 — 731. 

Mowbah fat yields about 2% of unsaponifiablo matter 
havi^ [a]D«+27*l°. When the unsaponifiable matter 
obtained from 100 gnus, of the fat is dissolved in 6 c.c. 
of ether and the. solution poured into 100 c.c. of absolute 
alcohol about 0*3% (calculated on the fat) of a white, 
amorphous, opticalTy inactive precipitate is obtained. 
The portion of the unsaponifiable matter soluble in alcohol 
has the rotatory power [a]D~+34®. The rotations are 
best observed in chloroform solution. The optical 
properties of the unsaponifiable matter of mowrah fat 
may be used for its detection in other fats and oils. The 
rotatory power of the ubsaponifiable matter of lard, 
for instance, is [a]i>» — 19*6**, whilst that of lard oon> 
taining 10% of mowrah fat is The 

onBaponifiabTe matter of mowrah fat oontahia only a 


yery small quantity of phytosterol (reoognbed by 
prempitation with digitonm), and Bomer’s phytosteiTl 
acetate test yields a noMtive result. In the ease of otlmr 
fate yielding optically active unsaponifiable oon- 
stituente, these may be removed by precipitation 
with digitonin (this J., 1913, 1118) previous to the 
separation and' determination of the optical properties 
of tho remaining substances. A preliminary test for the 
detection of mowrah fat in lard depends on the wtial 
insolubility of the unsaponifiable matter of the former 
in alcohol. The unsaponifiable matter is dissolved in a 
small quantity of ether and the solution is diluted with 
alcohol ; in the case of lard, the mixture remains clear, 
whilst with lard containing more than 10% of mowrah 
fat a turbid solution is obtained. — W. P. S. 

Jatropha curcaa [purging nut\ seeds; Toxicity 
J. Folko. Landw. Ver8.-8tat., 1913, 82, 427—468. 
Chem. Zontr., 1914, 1, 1968—1969. ^ 

(>UR0A8 (purging nut) oil was separated by treatment 
with alcohol into a non- poisonous insoluble ana a poisonous 
soluble part. The toxic constituent, curanolic acidf was 
isolated from tho soluble portion by stirring with a hot 
saturated solution of baryta, washing the resulting paste 
with cold water, drying, extracting with ether, evaporating 
tho ether solution, extracting the residue with absolute 
alcohol, and treating the alcoholic solution with sulphuric 
acid. It sot to a jolly at about 10° C, 

Curoin, tho toxic principle isolated from fat-free ouroas 
seeds by extraction with physiological sodium chloride 
solution, was very sensitive to acid, and had a retarding 
influence on tho coagulation of blood. — A. S. 

Cholesterol in fats ; Determination of . M. Kloster* 

mann and H. Opitz. Z. Untors. Nahr. Genussm., 1014, 
27, 713—723. 

Whilst about one-half of tho oholesterol ooourring in 
blublier oils is present in tho form of esters, practically 
all animal fats arc free from cholesteryl esters, the 
cholesterol being present in the free state, and there is, 
consequently, no necessity to saponify the fat before the 
cholesterol is precipitated by moans of digitonin (this J., 
1913, 1118). In vegetable oils, tho greater part of the 
phytostcrol is present in tho form of esters and saponifioa* 
tion is essential before tho whole of the phytostorol can be 
precipitated by digitonin. Previous saponification is, 
therefore, also necessary when it is desired to detect 
vegetable oils in animal fats by moans of the pbytosteryl 
acetate tost. — W. P. S. 

Rice oil and rice fat. J. Davidsohn. Seifonfabrikant, 
1914, 84, 178—179. Ohom. Zentr., 1914, 1, 1788. 

On keeping, a solid fat, m.pt. 46° C., separated from 
rtoo oil. The characters of tho residual liquid oil (water 
0‘32%) andof the solid fat (water 0-43%) wore as follows 


Bp. RT. at 
ID" C. 

1 Butyro- 
rcfractomctor 
reading. 

Acid 

value. 

Baponif. 

value. 

Iodine 

value. 

Baponl* 

liable 

matter. 

0-918 

0-924 

67-8 C.) 

44-7 (OO-^ V ) 

08-50 
124 80 

108-44 

197-21 

- i 

00-48 


The oil is suitable for tho manufacture of soft, and the 
fat. (tho mixed acids from which iTjelt at 39*6° C.) for the 
manufacture of hard soaps. — A, S. 

Beeswax; Use of ozonised air to whiten . Times, 

June 6, 1914. [T.R.] 

A I'LAHT has boon built for tho Eparohioal Candle Works 
at St. Petersburg for bleaching b^wax by osonised air, 
for use in making church candles. The air is cooled to 
about 0° C. and passed through a bank of nine osoniseni, 
each having an electrode area of 40 sq. It., and supplied 
with high-tension current at 7000 to 9^ volte by means 
of three transformeis. Each osoniier takes from 300 to 


B 
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000 watts, according to the voltage of the seoondar 
current, and the whole plant, which is able to treat old .1 > 
ton of beeswax in a day of 10 hoars, requires 10 kw., indnd* 
ins the power for the blower and refrigerator. 

With energy at 0*6d. per unit the working costs for 
treating a ton of beeswax are about 6s., exclusive of 
interest on capital and costs of maintenance, whoreu it is 
stated that with the bichromate methed commonly 
employed for bleaching wax the cost ])or ton is about 
£3 158. The loss of material is said to bo practically 
negligible, and the wax is harder than that bleached by 
other methods, 

Patents. 

Oil from seedft and the like ; Apparutuft for the extraction 

of by means of a solvent. J. E. McCoid, Kingston- 

upon-Hull. Eng. Pat. 1 1 ,059, May 10, 1913. 

Means are provided for tilting the extraction vessels or 
pots so as to discharge the spent grains, etc. on t(» a platform. 
Any material requiring further extraction is then returned 
to the pots, whilst the remainder is made to fall through 
a trap-door on to an endless belt or screw conveyor. | 

— C. A. M. 


Fats and oils ; Process for improving Ute odour and taste 

of vegetable, and animal . F. Gdssel. Ger. Pat. , 

273,009, May 12, 1912. 

Milk, e.g., skim milk, buttermilk, or the like, which has 1 
Im^oii soured by the bacteriological method, is mixed with | 
the fat or oil and the mixture heattd until the water is 1 
evaporated and the acid constituents of the milk acquire | 
a brown colour. A p(»rtion of th(' water may be evaporated , 
from the milk, before or after souring, before mixing with ! 
the oil or fat. Cocoanut oil treated in this way acquires I 
the odour and taste of freshly rendered lard. — A. 8. 


F(Us and oils ; Process of irexiting in the manufacture ! 

of faity acids and glycerine. E. Twitcholl, Wyoming, I 
U.8.A. Eng. Pat. 9160, April 18, 1913. 
tiEE Fr. Pat. 456,956 of 1913 ; this J., 1913, 1 119.— T. F. B. 

Faity acids and their glycerideji ; Process for the reduction 

of unsaturated . W. Fuchs, Vienna. Eng. Pat. | 

11,543, May 17, 1013, Under Int. Conv., May 18, 1912. I 
8EEFr. Pat. 458,446 of 1913; this J., 1913, 1119.— T. F. B. I 


Oil and like extractors. 0. Wilhelm, Stralsund, Germany. 
Eng. Pat. 25,026, Nov. 3, 1913. Under Int. Uonv., 
Dec. 31, 1912. 

See Fr. Pat. 457,057 of 1913 ; this J., 1913, 1095.— T. F. B . 


Oils ; Process of introducing water -insoluble into i 

emulsions or ivaier -soluble bodies. J. H. 8niith, La I 
Garonne-C-olombes, France. U.8. Pat. 1,096,465, May 
12, 1914. 

8ke Fr. Pat. 446,570 of 1911 ; this .1., 1913, 150.— T. F. B. 


Xm.-PAQITS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Hed lend ; A nalysis and composition of . A. P. West. 

Philippine J. Sci., 1913, 8A, 429—437. 

An analysis of commercial red lead which is generally 
regarded as a mixture of Pb ,04 and PbO showed a dis- 
, orepanc^ of 3*69% Pb between the total Pb found by direct 
estimation and the Pb calculated from the amounts of 
free PbO found by leaching out with lead acetate solution, 
and of Pb^Oi obtained by decomposing with nitric acid 
and wcighii^ the resulting PbO,. The author oonidders 
that red lead consists of PbO in admixture with Fb^O, and 


Pb|Os and recommends the following methods oi analysii. 
( a ) Insoluble naUer (Bauoher's method, *Petlt, 

Pharm., 47, 2061). 2 nms. are boiled with 100 cM^of 
10 % nitric acid for a few minutes, the insoluble PbO^ 
formed is reduced with sucrose solution and diasolu^in 
nitric acid, and the insoluble matter is weighed in ^ctepoh 
cnioible. (b) Free PbO. This is best estimated by 
Lowe’s method (Lowe, Dingl. polv. J., 1889, 871, *472); 
(>•5 grm. is digest^ on water- bath for about one hmr with 
10 % lead nitrate solution, boiled for 10 mins., dilu^ with 
2 vols. of hot water, the residue collected and weighed in 
a Gooch crucible. ( 0 ) {PbO^-\-insoluhle matter) am {free 
PbO combined PbO). 0*6 grm. of sample is heated mth 
100 c.c. of 10% nitric acid, the PbO, formed + insoluble 
matter is colleoted in a Gooch oruoible and weighed. The 
lead in the filtrate is estimated as sulphate in the usual 
manner and indicates the combined and free PbO in the 
sample, as Pba 04 and Pb^Oj are decomposed by nitric 
acid in a similar way : — 

Pb304+4HN(),*>Pb0,-f2Pb(N()a)3+2H,0. 

The amount of free Pbl) being already known the combined 
PbO can be calculated. The iwrcontage of PbO com- 
bined PbO indicates the percentage of red lead present 
in the sample. A table is given showing the amount of 
combined PbO in mixtures of P 03 O 4 and Pb 405 from 
which the relative ptfreontagos of these oxides can bo readily 
found. The total lead in the sample may bo determined 
as sulphate and corresponds very closely with the total 
load ealoulatod from the PbO, PbjO. and Pb 40 ^ as deter- 
mined by the methods described. For rapid approximate 
work, it is sufficient to estimate insoluble matter and free 
PbO; % red lead =100 — (free PbO + insoluble matter). 

— K. G. P. 

Patents. 

Pigments ; Manufacture of . J. Y. Johnson, London. 

From Badische Anil in und 8 oda Fabrik, Ludwigshafen 
on Rhine, Germany. Eng. Pat. 20,106, Sept. 6 , 1913. 
OoMrouNDS of the general formula, 

""" "“NO, 

where. U represents 00 or SO,, or derivatives of these 
compounds siibstituUwl in either or both of tho benzeno 
nuclei, are mixed with a substratum such as alumina, 
barium sulphate, or china clay to form pigments of clear, 
yellow shades of good colouring power and fast to light, 
water, lime, and alcohol. They do not sublime, and, with 
few exceptions, are insoluble in oil. They may be used for 
colouring paper, or as oil paints, or for lithographic or 
other printing. The preparation of pigments for various 
purposes from different sulphobenzicle and benzophenono 
derivatives is described in detail. — T. F. B. 

Paints [for the inside of boiler tubesl W. Chadd, Wilkes- 
Barre, Pa., U.S.A. Eng. Pat. 26,186, Nov. 4, 1913. 

Lttuabou and plaster of Paris (say, equal parts) are incor- 
porated with, say, one-third of their quantity, of rwin, 
and with the desired amounts of boiled linseed oil, driers, 
and pigment, to obtain a paint which is not affected by 
“ sulphur water ” or strong brine. — G A. M. 

Iron ; Composition for application to for the purpose 

of acting as a presertfative. A. C. Aglioubz and G. A. 
Howkins, Manohoster. Eng. Pat. 27,698, Dec. 2, 
1913. 

A MIXTURE of tar containing oreosote oil 40, benzine 3, 
torebene Ij), turpentine 2 , pmts, black-lead 2 oz., and if 
desired, “ patent driers ” ^ lb.— T. St. 

Paint ; Method of producing a weatherproof and rust- 

preventing . M. Brennoisen, Bern, Switzerland. 

Eng. Pat. 4113, Fob. 17, 1914. Under Int. 'Conv., 
Feb. 19, 1913. 

Linseed oil varnish (140 grms.) is made into a paste with 
zinc TOwdor (1 kilo.), and tho mass stirred with concen- 
trated hydrowlorio acid (180 gnus.) and subsequently 
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WHIkM mth Unaeed oil vtkrikk (320 gau.) and turpsnfciij^ 
0giQr gnnsw), or tb« like.~€. A. M. 

prodw^ ; Manufacture of . J. P. A. 

, McCoy, Wilkinsburg, Pa., U.S.A. Eng. Pat. 13,667, 
Jane 12, 1913. 

See Pr. Pat. 468,904 of 1913 ; this J., 1913, 1163.— T. F. B. 


of mblMr, it wwdd appear that it is tha inaelaUe raMy 
ol m^BE whioii in a naeoent oonditioii conabinee widi’or 
is adiOTbed by the rubber. No TuloaniaatiaD takea plMO 
uttleas the sulphur is in salution. The vuloaniaed mateiial 
is oharaeteris^ by the low percentage of oomhined sulphur 
(0‘6%) nooessary for a good product, a faet whi^ reeaUs 
the pdymerising action of 0*2% of sulphur in the prepam- 
tion of synthetic caoutchouc from isoprene. — £. W. L. 


XIV.—INDIA-RUBBER ; GUTTA-PERCHA. 

iiubber ; Insoluble constituent of raw , its isolation and 

characterisation. D. Spence and C. D, Kratz. KoUoid- 
Zeits., 1914, 14, 262—277. 

1 1 ’ a small quantity of acid bo added to a rubber fiolution, 
•tlio viscosity is lowered almost to that of the pure solvent, 
and from the resulting solution the insoluble nitrogenous 
oonstituent of the rubber can be easily separated. The 
.reduction of viscosity is accelerated by sunlight and by 
iieat. The insoluble constituent was separated from a 
nuinber of ditferent kinds of rubber by a methixl based 
on this fact. 100 grnis. of washed and dried rubber were 
•treated with 1 litre of benzene containing 0*3 — 0*6% of tri- 
chloruacotic acid and the mixture exposed to sunlight or 
warmed gently on the water- bath. After about 48 hours, 
with occasional vigorous agitation, the mixture was allowed 
to settle, the clear liquid injured oil, the insoluble matter 
extracted twice for several hours with 600 o.c. of benzene 
< 3 oqtaining trichloroacetic acid, then washed with pure 
•benzene, dried, powdered, extracted with benzene to 
-remave the last traces of rubber, washed with alcohol and 
dried. The insoluble constituent separated in this way 
from four samples of plantation Para rubber contained : 
N 9*83, 10*90, 11*68 and 12*08% res^tivcly. It was 
selufale in a 1% solution of sodium hydroxide, and repre- 
•cipitated by dilute acetic or hydrochloric acid. It agroqd 
in nitrogen content and reactions with the gluoowoteins. 
The insoluble constituent from throe sani]^ of hard 
-cure” Para rubber contained : N 7*76, 9*6 and 10*3% 
peotiveiy. It resembled generally that from plantation 
Pfl^-a rubber, but gave reactions for proteins and oarbo- 
i^ydrates only after being dissolved in dilute alkali. The 
insoluble constituent (N about 5^) of balata and speci- 
jnetpi of protein (N 9*6 and 11*6%) isolated from Funtumia 
■daatica latex ali^ possessed the characters of a complex 
of jgotein and carbohydrate. The authors' results, which 
-4iD^ AMontially from those of Schmitz (this J., 1913, 499), 
.estaldiah the fact that the nitrogenous constituent of 
xuhhec is not a sim^Ue protein but a complex of pro^n 
aad carbohydrate, probably a gluooprotein. The factor 
•d*26 usually employed for calculati^ the percentage of 
dnnluble mtrogenous constituent in rubber from its 
'iiitgqgen-Gontent, gives incorrect results. For Para and 
|i^llt§tion Para rubbers a factor of about 10 should be 
ntaeiL — A. S. 


Rubber; Action of cojtper and other metals on . I. 

Cable insulation. F. Frank and E. Marokwald. Qummi- 

Zeit., 1914, 28, 1280—1282. 

The destructive action of copper is largely attributed to 
the wandering of colloidal copper sulphide (cf. Lewis and 
Waumsley, this J., 1912, 518) due to insufficient vulcanisa- 
tion, as shown by analyses of cables which had and had 
not perished : in the former case a very high acetone 
extract was found. To avoid this effect cable wires 
should bo provided with a good and homogeneous tin 
coating and the rubber insulating composition should be 
vulcanised at a high temperature, preferably using basic 
accelerators, so that the wire inside will not be over- 
heated during the short jjeriod roiiiiirod for oom|dete 
vulcanisation. Under- vulcanisation followed by wter- 
vulcanisation is inadvisable. — H. E. P. 


Patents. 

Rubber latex ; Apparatus for smoking . J. S. Cardwell- 

Quinn, Belio-Horizonte, Brazil. Eng. Pat. 11,424, 
May 16, 1913. 

Latex is supplied to an endless travelling band, on which 
it is spread uniformly in a thin layer by means erf a spread- 
ing knife or “ dootw ” provided with side guides. The 
endless hand passes into the horizontal exit due of a smoliEe- 
generating apparatus where the thin layer of latex is 
smoked and ooagulateil, and is afterwards subjected to 
the pressure of a roller in order to remove exoeMtVe 
moisture. The endless band is supported, where engaged 
by the spreading knife, between two rollers, by means of 
an endless rubber apron mounted on these two roUere. 

— E. W. L. 


Caoutchouc ; Process for producing woducts similar to 

vulcanised . P. A. Newton, London. From Fswben- 

fabr. vorra. F. Baver und Co., ElberfeW, (Senawsy. 
Eng. Pat. 11,209, May 13, 1913. 

See Ger. Pats, 266,619, 267,946, 268,387, 268,^47, and 
269,512 ; this J., 1914, 93, 94, 269, 366.— T. F. B. 


Elastic and plastic substance ; Production of an J. 

Btockbauson, Crcfeld, Germany. En^ Pat. 27,863, 
Dec. 1, 1913. Addition to Eng. m. 92 m of 1911, dated 
April 16, 1910. 

See Fr. Pat. 466,308 of 1913 ; this J., 1914, 668,—T. F. B. 


JRubber i Vulcanisation cf solutions of by means of 

vUra’Wolet rays. A. Ifelbronner and G. Bernstein. | 
Cqiaptes rend., 1914, 168, 1343—13^. 

'When a sohitioa of lubbet oontaiaing sulphur is exposed 
•to the action of ultra-violet light vulcanisation takes place, 
and a gel is formed the stability of which is so great that 
mot a trace of precipitation occurs on standing for several 
•months, nor on heating for 18 hours at 80® C. ^ On ovapora- 
Gtioo, however, an insmuble pelliole of vulcanised rubber is 
left behind- Examination by means of the ultramioro- 
soope shows that there is very little difference in size 
between the particles present in the vuloanured solution 
•und those in the unvumantsi^ solution ; if anytldng the 
iaiter -are dighftly smaller and more numeroue than the 
focaaer. Smitfe and Wiegand have obeerved that oltra- 
viqtet light eonverts soliible sulphtir lute ihe colloidal 
rfom wmloh it then preomitated from iohit^n. Snoe no 
^oipitafte or eveu oio«dniees is produced in the pre e eao e | 
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Hides and skins ; Second report of the 
mission far the preservation^ cure and disthf^ign — . 
A. Seymour- Jones. Collegium, 1014, — 27T. 

Preservation.--The “ Assocmtkm frangam pmr la 
destruction du Varron** have found that one dnem of 
iodine, injected into the tnmour caused by the larsa of the 
warble fly, killed the larva, acted aa an aseptie and unf a 
more effective method than the old- method of squeening 
out the larva with tbeAagsiB. A more Bimple osetM is 
to pierce larva wHhf a heated laaoet or knitting 
needle. Bicoh ml, anpUed to the sidee of the 
cattle betoe leavings the Bhedn for the ^tm m» 
effectim in nreWnlfaig the attaahaof the warble fljf. The 
reinoval of karms famn marbled cattle wm alwairt tqttimd 
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by a oontiderable inoroMe of weight. Feiimoagen 
gathering limea are a great source of trouble to tanners 
and oouu adranta^uuy be replaced by clean water to 
which ** Beta-l^f'* or “ Arasol haa been ad<kd. 
Such materials form no chemical compound with the pelt, 
arrest all decay and can be completely washed out of the 
pelt before putting into work. It is suggested that 
butchers should spray all hides and skins with such 
a solution after flaying and before salting. 

Cure — ^The successfiu results obtained % Becker in the 
laboratory in curing hides with a mixture of salt and soda 
have been oonfirmra on the large scale. Many stains are 
described as salt stains which are of quite a different 
origin. It is probable that the decomposition products 
of the albumin form new compounds with the impurities 
in the salt. Abt has isolated a bacterium which produces 
a brown colour in the medium on which it is grown and the 
colour becomes darker as the medium Incomes more 
alkaline by the production of ammonia. The colouring 
matter is precipitated by iron salts, rodissolved by 
ammonia and contains h^ss nitrogen than peptone. The 
colouring matter is carried down by gelatinous precipitated ! 
phosphate of calcium and if the bacterium is sown on a | 
Petri dish and in other parts a precipitate of calcium 
phosphate is produced the greati^r part of the colouring 
matter is attracte<l to the precipitate. In the formation of 
a salt stain the brown colouring matter produced by the 
bacteria would be fixed by the cmcium phosphate produced 
from calcium sulphate in the salt i in other cas<^s it would 
be precipitated by the iron salts derived from the heemo- 
globin, etc. Abt has also isolated a streptothrix, a variety 
of Aclinomycejt chromogenes Gasperini, which produces a 
colouring matter of similar nature. All bacteria which 
colour culture media without being coloured themselves, 
are capable of producing salt stains. Pin-holes are of 
quite a different origin from salt stains and a^o produced 
by the crystallisation of salt in the grain thereby breaking it. 
Halt stains are U «8 common when sea salt is used than 
when rock salt is used ; the latter contains calcium 
sulphate. A process in which the grains of calcium 
sulphate were allowed to settle to the bottom of the brine 
gave the fewest stains. No better results were obtained by 
adding 4% of sodium carbonate to the salt. The use of 
salt of ft9‘9% purity, which has lately come into commerce, 
is recommended. 

Disinfection. — Abt found that chlorine was not a 
satisfactory disinfectant and sterilisation was never 
obtained with mustard oil. Seymour Jones’ formic 
mercury process gave good results and the Schatteniroh* 
Kohnstcin method was efficient, but was harmful to the 
skin. As a preventative treatment to be applied to ail 
dried skins the Heymoiir- Jones’ method is recommended 
provided that depilation is carried out with pure lime, 
with lime and arsenic sulphide or with concentrated sodium 
sulphide solution. Vocum oondemns the official methods 
of the U.S. Government on account of inefficiency or 
destruction of hide substance. Disinfection with carbolic 
acid, sulphur dioxide and mercuric chloride are condemned 
for the same reasons. Rohm has patented the use of 
solutions of copper salts, containing the metal in the 
form of complex ions, as a method of disinfection. — D. J. L. 


Tannins ; Pseudo in sulphite ceUulose extracts. 

W. Moeller. Collegium, 1914, 5, 31^324. 

Wood pulp liquor produced as a by product in the manu- 
facture of eelluloBe by the soda process has quite different 
properties from that from the suliihite process. The 
liquor from the latter process contains much lime and 
smphurous acid, which must be removed before it can be 
used as a tanning material ; all wood pulp extracts produced 
in Germany are of ttiis variety. Liquors from the soda 
prooess only require to be neutnJised with a weak acid 
before use. Alt oellulose extracts have about 16% of 
ash and Giis ki included in the total soluble matter. They 
also contain quantities of non-tannins such as resin, 
sugar, etc., which must also be reckoned as useless when 
the oost price is calculated. All these non-tannins ranain 
in the liquors when celluloee extract is used mixed wi^ 
Other materials hnd noomaulate in the suspender liquors 


to such an extent that they can only be run away. 
Molasses, cane sugar and glucose are much chemr to uso 
for weighting leather than cellulose extract. Even nften 
used as a weighting material only, scarcely 50% of the 
total soluble matter of cellulose extract is utilised.—^. J. L* 


Sulphite cellulose extract ; Detection of . A. Qansser. 

Collegium, 1914, 5, 324--325. 

Mobllbr (this J., 1914, 365) and Loveland (this J., 1913, 
373) have been unable to confirm the author’s results 
in the detection of oellulose extract in the extract from 
leathers on which it has been used (Collegium, 1912, 482). 
It must be assumed that there are some cellulose extracts 
which do not give the Procter-Hirst reaction (this J,, 
1009, 293) and Becker has shown that such extracts may bo 
produced. Quebracho wood which is kept away from 
light and air and under the action of mould growths will 
give the Procter-Hirst reaction. — D. J. L. 


Leather liming control; Light . J. T. Wood. Colle- 

gium, 1914, 395—311. 

A ftEPORT of further work done on the subject since the 
last report presented at the London Conference of tho 
I.A.L.T.C. in 1912 (this J., 1912, 446). Giusiana (this.),, 
1912, 1192) states that the addition of magnesium and 
ammonium salts to tho lime liquor results in a fine grain 
and Bugg(«ts the following composition of a lime liquor 
where it is not desirable to swell the skin : Na-S, 5 ; 
Ca( 1, (oryst.) 8-7 ; 8 ^5, NH 4 CI 21 and BaCI^ 9-65 

kilos. i)er 100 litres. From the preliminary report by the 
author and D. J. Law {he. cit.) it was found that tho 
greatest amount of nitrogen is dissolved out of tho goods 
in the first draw and that there is a definite amount of 
nitrogenous substance which tho limes are capalJe of 
extracting from the skin. Nitrogen in a lime liquor up to 
0*2 grm. per litre is not detrimental but it depends upon 
other factors such as temperature, degree of breaking 
down of the proteins and number of proteolytic bacteria 
present, so each case must be judged on its merits. R. F. 
Innes has found as much as 14% CaO in a fully limed goat 
skin but no regular curves of absorption of lime could 
be obtained ; the ash usually contained 65 — 75% CaO. 
The author has found, in the case of sheep skins that have 
been over-limed, that in the early stages of liming the 
hyaline layer is not attacked by tryptic enzymes oven by 
long exposure to their action but, alter a certain time in 
lime, these enzymes are capable of attacking this layer. 
Stiasny made experiments with the stalagmomoter on old 
lime liquors, the number of drops falling showing tho 
surface tension (<r) and the time required for emptying tho 
tube showing the viscosity ( »/). Peptones and glyoocdl (as 
representative of amino acids) diminished the surface 
tension but did not increase the viscosity. Inorganic 
substances (lime, sulphide, etc.) had no influence on mther 
tho surface tension or the viscosity. Gelatin slightly 
increased the surface tension, very dilute solutions l^ing 
relatively more effective than strong ones, and considerably 
increased the viscosity. Mixtures of Witte peptone and 
gelatin showed also the groat influence of peptones on tko 
surface tension and their small influence on the viscosity^ 
and the small influence of gelatin on the surface tension and 
its great influence on the visoositv. Measurements of s and 
for old and medium limes are given. — D. J. L. 


Patents. 

Chrome-kather ; Method of treating to render it strongr 

and resistant to water. 0 . Walter. Ger. Pat. 272,534,. 
March 23, 1913. 

I 

Thi leather it treated with a ooUoida] solution, e.g. of glue,, 
gelatin, agar-agar ox the like, and with formaldehyde, then 
strongly com pre ss e d at a temperaiure above atmotpherio, 
^ried, and treated at about 90^0., under dhninished 
pressure, with a oompoeition oonsiitiiig of wool-tet,. 
asphaltum, pitch, gutta-percha, and the like.— A, 8 . 
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Ton 


: Manufociwt <%f . K. Eyler. 

Ger. Pat. 272,678, Got. 11, 1612. 


Takiuno with an emulsion containing formaldehyde, a 
fat or oil, and magnesium silicate is preceded or followed 
by tanning (and u desired colouring) according to one of 
the usual processes. — ^A. S. 


Homy or leathery nuderkda from Uathtr or Uaih^ refuse ; 

Process for the production of . P. P. Damgaard, 

Frederiksberg, Denmark. Eng. Pat. 22,644, Oct. 7, 
1913. Under Int. Conv., Oct. 17, 1012. 

See Ft. Pat. 463,596 of 1913 ; this .J., 1914, 432. — T. F. B. 


XVI.— SOILS ; FERTILISERS. 

Phosphates in soil extracts ; Determination of . J. A. 

Prescott. J. Agric. Sci., 1914, 6 , 111—120. 

A MEASURED volume of soil extract containing 5—10 
ingrms. P, 0 . is evaporated to dryness and the residue 
ignited at a dull red heat for 15 mins., or if much silica is 
present for two hours at 120°— 160® C. It is then digest^ 
for half an hour on a sand bath with 50 c.c. of 10% sulphuric 
acid, the extract diluted, and Hltered, and the residue 
washed with hot water. The solution is treated with 
25 o.G. of concentrated ammonium nitrate (500 grms. per 
litre), warmed to 55° C., 25 c.c. of ammonium molybdate 
(150 grms. in 1 litre of water poured into 1 litre of nitric 
acid of sp. gr. 1 * 2 ) at the same temperature added and 
the mixture allowed to cool. After two hours the pre- 
cipitate is washed several times by decantation with 2 % 
sodium nitrate solution, filtered on, dissolved in excess of 
standiard {N /lO) alkali and the excess titrated back with 
standard acid. The best factor is 1 c.c. of ^/lO alkali 
— 0 0003004 grm. P.O 5 . It is important to remove all silica 
and to avoid too nigh a temjierature for precipitation. 
The method is quicker and more accurate than the load 
molybdate method of Brearloy and Ibbotson C*Anal. of 
SteA Works Materials ”).— W. H. P. 

Sulphites^ thiosulphates and sulphur present in soil ; Influence 

of on the groteth of the plant. W. Thalau. Land- 

wirtsch. Versuchsst., 1913, 8^ 161 — 209. Biedennann’s 
Zentr., 1914, 48, 228—231. 

Abimonium sulphite is equal to ammonium sulphate as 
a manure on loamy soils. On sandy soils it is not quite 
so good, while on p^ty soils it is considerably less effective. 
In water cultures it is harmful even in very sinall quan- 
tities : at concentrations higher than 0*4% it retards 
germination, and at 1 % it prevents germination entirely, 
while 1 % ammonium sulphate has no harmful action at 
all. Ammonium sulfdiite is readily oxidised to sulphate 
when exposed to air, the oxidation being more rapid in 
solution and still more rapid when the ssit is mixed with 
soil. Calcium sulphite is harmless in loamy and sandy 
soils. On peaty soils it has a slight retarding effect ; and 
in water cultures increasing quantities of calcium sulphite 
produce a progressive decrease in the yield. Sodium 
thiosulfate appears to have no harmful action on plant 
growth. Flowers of sulphur is somewhat variable in its 
effects, but it does not usually increase growth or yield. 

— W. H. P. 


Preparation and composition of lime-sulpliur sprays, 
Ramsay. 8ee aIXb. 

Further observations on the fungicidal action of Bordeaux 
mixture. Barker and Gimingham. Su XIXb. 

PATEim. 

Calcium Cjfanamide powder ; Process for Ike agglomeration 

of . A. Gork and C. Visohniao. Fr. Pat. 465,514, 

Nov. 29. 1918. 

Tbb powder is treated with a dilute solution of sodium, 
alummium, or other sulphate, and the resulting mass 


crushed to a dense, grannlar, non-oaostio material, free 
from carbide. A mixed fertilim is produced by employing 
potassium sulphate in the process.— F. Sodn. 

Lime for viHculiurtt agriculture genercdlu, and building 
purposes ; Proce^ss and apparatus for the, production of 
Jat—. P. A. M. Filleux. Fr. Pat. 465,851, Deo. 6 , 
1913. 

Quicrlime is slaked with solutions containing a small 
quantity of an antiseptic and /or a dyestuff, such as piorie 
acid, methylene blue, potassium permanganate, or the 
like ; the slaked lime is tempered (in a silo, in trucks, or 
otherwise), graded in a separator, and may finally be 
mixed with powdered sulphur or copper sulphate. — 0. R. 

Process of dissolving organic substawes of animal origin 
and the Ration of their nitrogen tn the form of sdukle 
compounds. Fr. Wt. 466,150. See XIXa. 

Treating fish to obtain dried fish and fish guano. Fr. Pat. 

460,392. See XIXa. 


XVn.-SUGARS ; STARCHES ; GUMS. 

Cane sugar factory ; Studies in the . [AncUyses of 

sugar canes, cane, juices, the ash of cane juice and cane 
syrup, incrustations of juice-heaters and defeaiUtrs,'] 
C. Fribourg. Bull. Assoc. Chim. Suer., 1914, 81, 
778—802. 

Louzier cane. — An average sample of this variety, which is 
almost exclusively worked in Brasil, contained : fibre, 
10*50; Bucroao, 15*42; non-sugar, 3*44; and water, 
70*64%. Juke, of Louzier cane. — Juice obtained by dry 
crushing in a laboratory 3-rollor mill, gave the following 
figures in grms. per 100 c.c for (a) the apparent and (b) 
the true anal 3 r 8 i 8 : Sucrose, (a) 20*04, (b) 20*31 ; reducing 
sugars, (A) 1*16, (b) 1*31 ; ash, (a) 0*35, (b) 0*34 ; organic 
matter, (a) 1*38, (b) 0*64 ; Brix degree, (a) 22*93, (b) 
22*60 ; purity, (a) 87*40, (b) 89*80 ; saline coefficient, (a) 
57*20, (b) 59*70; glucose ratio, (a) 6*80, (b) 6*40; ratio of 
ash to organic matter, (a) 3-94, (b) 1*88. Ash of the Louzier 
cone.— SiO,, 2>*96; Al,0„ 0*02 ; Fe,0„ 1*02; Mn|0, 
0*68; CaO, 7*64; MgO, 9*19; K,0, 36*17 ; Na*0, 1*89; 
CO., 6*91; SO,. 3*21; P,0„ 7*18; Cl, 0*81. Compoeitkm 
of Louzier and Ribbon canes according to their height,^ 
Results confirming in a general way those of other workers 
were obtained, these indicating that the density of the 
juice is lowest near the root, at its maximum in the middle 
of the stalk, and gradually diminishes towards the tem ; 
the purity of the juice is highest near the root, and gradu- 
ally diminishes towards the top ; the sucrose content is 
TMTactioally the same for three-quarters of the height, but 
u distinctly lower in the top quarter ; the reducing sugars, 
ash, and acids are lowest near the root, and highest at tibe 
top ; while the fibre content is highest at the root end* 
Composition of the ash of mill juice a^ clarified syrup.— The 
raw juioe was sulphitod to an acidity of 0*75 grm. jper litre, 
limed to neutrality in the cold, heated to 60° C. in re- 
heaters, and allowed to settle in the usual way, the clear 
juice being separated from the top scums and the bottom 
muddy juioe. Analysis of the m of (a) the raw uiMnal- 
phited mill juioe, and (b) the clarified syrup after evapora- 
tion, gave the following values, expnmsed in parte per 
1000 of sucrose ; BiO,, (a) 1*99, (b) 0*88 ; Al.O,, (a) (W, 
(b) 0*01 ; Fe,0„ (a) 0*48, (b) 0*14 ; Mn|0« (A) 0-12, 
(B) 0*03 ; CaO, (a) M2, (b) 6*47 ; MgO. (a) 1*87, (b) 1;W ; 
k,0, (A) 15*36, (B) 16*02 ; Na,0, (a) 0*68, (b) 0*38 ; OOj, 
(A) 4*86, (B) 8*93 ; 80„ (a) 0*97, (b) 2*10 ; P,0„ (a) 2*0^ 
(b) 0*30 ; Cl, (a) 0*48, (b) 0*60. The total amount of aeh 
per 1000 of sugar had in c re a sed, owing to the introduetlon 
of sulphitoe and sulphates in sulphitation, and of linM and 
magnesia in defecation ; while the silica, oxides of iron 
and alumina, and phosphoric acid had diminished, having 
passed into the scams. IncruskUion from limed Juice- 
Jl^.^Water (at 100° C.), 1*86; ommio matter (in- 
dud^ begaeee) and eombined water, ^65 ; sand, 0*16 $ 
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8tlio», (hl^; oaloram sulphate, 6*5^; osleiwm phosphate, 
61‘13, magnesia, 0*36; ferrio oxide, l-4d; lime oombined 
with organic acids, 4-90; alkalis, oarhonio acid, and 
undetermined matter, 0*78%. Incrustation from raw , 
juice deftcator.—Watfst, 8*54 ; organic matter (including : 
a large proportion of bagasse), 33*55 ; sand and silica, i 
0*46 ; calcium sulphate, 2-82 ; calcium phosphate, 48*38 ; j 
and undeterminiMl substances, G-26%. Incrustations j 
from triple effect eifaporators.—Thc: deposit from the first , 
body has a similar composition to those found in the | 
limed juice re-heater and the defecators ; calcium sulphate ! 
, is present mostly in the first and least in the third body ; 
on the contrary, calcium oxalate, which is not met with • 
in the d^)sits of re-ht^aters and defecators, nor in the first 
lK>dy of the triyfie effect, ap(>ears in considerable amount 
in tKo second, and to an oven greater extent in the third ' 
body ; combined silica is principally deposited in the last 
body. — J. P. O. 

Clarification of Louisiana cane juica ; Nulphitation and < 

carbonatation processes for the . W. E. Cross. 

Agrio. Expt. Station, Louisiana State Univ., fbiU. ! 

144, 1914, 39 pages. , 

Sulphitalion . — ^The Java method of liming before I 
sulphitation is not suited to liouisiana juices, owing to 
risk of the decomposition by lime of the reducing sugars, 
which are high in Louisiana juices. For white sugar 
manufacture, the maximum liitiit to which the raw juice 
may bo sulphited in most factories in the State is such that 
8 c.c. of Jv /lO sodium hydroxide solution are required 
to render 10 c.c. of the juice neutral to phonolphthalein ; 
under those conditions a hard filter-press cake and light 
mobile juices are obtained. After the sulphitation of the 
raw juice, a precipitate containing : moisture, 4*07 ; 
fat and wax, 32*57 ; proteins, 23*63 : ash, 9*48 ; crude 
fibre, 8*05 ; and gums, t^c., 22 21)% separated. A sensible 
increase in the purity of the raw juice was effeotiHi by the 
removal of this precipitate, and although in the factory its 
fUtraikm was impraoticable, promising results were 
obtained by oentrimgal separation. In 'timing back” 
Loodiiana juices, whioh on the average contain 10% of 
saorose and 1*5% of rodncini^ sugars, the most suitable 
point was found to be neutrauty to litmus, corresymnding 
to 0'8~>-l’0 c.c. of iV/10 sodium hydroxide solution per 
Id O.O. of juioe, using phoncdphthaloin as indioator; at 
stage ^e muddy juioe sef^id well, and there was no 
danger of it becoming alkaline on boiling. Before 
eraaoration in the effect, this aoklity could be increased 
with advantage regarding the colour of the syrup sub- 
sequcBtly obUined; in faotK)ry trials no measurable 
amount of mrenoon occurred with an acidity corresponding 
to I'd 0 . 0 . of N /lO sodium hydroxide solution per 10 o.c. 
of juioe, but there was a diitinot risk if it was inoroased 
to 1*5 0 . 0 . It is of much iaqiortanoe in making white 
sagar tiiat the clarified juioe Ito free from all susaended 
matter when taken into the effect, and the use of moonanioal 
fiitsm in addition to settU^ is advocated. 

CairhemakUioa . — In Louiiuaaa the carbonatation prooeM, 
siiiiisimfiilly used in Java, has not made mmoh progress, 
owing to the high ghicoae content of the juices, but the 
reenlta of the past three grinding soasons have shown 
that it oan be applied, proved the juioee be not heated 
above 40*^ — 50° (1, when the prodnete of the decora- 
poiitian of the redmo^ aa{||aFs are neither dark-coloured 
nor mdMiigenie. Either ungle or double oarbonatatkm 
may be applied the alkalinity of the first saturation in 
double earbonatntaon being stopped at a point oorrespond- 


donble oarMnatataon being stop^ at a point correspond- 
ing to 1*2 — 1*8 O.C. of N /lO acid 10 o.c. of iuioc, and 
the temperature of filtration never rising higher than 60° C. 
Hnriofl’s acid thin juioe proeeu (this J., 1913, 1036) may be 
apphed to Louisiana juices with success, though the need 


of filter^ at 70° G., necessitates the use o! a large amount 
of lime in sin^ oarbonatation, viz., 1*2 — 2*5%. 

tenp (rsotaietil.— Sulphitation Bjmipa did not filter 
rewmjy, and it was best to heat them to 70° 0., add 1 — 2 
parts of sodium phosphate ^ 100,000 parts, and allow 
to ailtla ; traataent with stupharons or phosphorio acids 
was * also often helpful. Chrbonatatioo syrups were 


was * also often helpful. Chrbonatatioo syrups were 
ttsually assy to filter, and with these also istprovemont 
ww ^eSestsd by adda t ton- of sidphuroot or phosphoric 


acids, the amotmt dspending upon the origiaal acidity of 
the clarified juice.— J; P. 0. 


Diffusion; Tmperatwre ai which should 

be operated. A. Hewfeld and L. Kuntze. Deut, 
Zuokerind., 1914, 89, 289—291. 

Aooobdino to Herzfeld, a temperature above 40° — 60° C. 
ia preferable in operating the ordinary process of diffusion, 
and when the Pfeiffer- Bergreen or other method of 
returning the residuary waters to the batteiy (this J., 
1906, 328 ; 1907, 704 ; and 1913, 954) ia applied, about 
70° 0. should be maintained throughout, in order to 
inhibit the action of micro-organisms, and prevent the 
formation of gas. Such methods of ” hot ” diffusion 
|)roduce a pulp of better kcejiing qualities, either in the 
oi)en air or in the silo than '' cold ” diffusion. Kuntze 
obtained satisfactory results when filtering the residuary 
diffusion and pnjss waters, and using them in place 
of fresh water throughout the campaign, by working at 
the following temperatures in a 9-cell battery : in the first, 
freshly charged, 38°-— 40° ; in the second, 60° ; in tho 
third to tho seventh, 82’ ; in the eighth, 75° ; and in the 
last, 40°— 60° C. The essential conditions for successful 
working with residuary watem are great rapidity and the 
avoidance of any stoppage. Provided the pulp is siloed 
immediately after being discharged, and well covered with 
earth, it keeps well. — .T. P. 0. 

Intermediate [M] juice ; Analysis of a predpiiaie from 

the sulphitation of . A. Kiroff. Deut. Zuckerind., 

1914, 89, 419. 

On sulphiting tho intermediate juice in a Russian 
bt^et factory, difficulty was subsequently experienced 
in i^assing it through the cloths of a mechanical 
filter owing to tho slimy nature of the precipitate, analysis 
of which gave the following figures : water, 4*09 ; insoluble 
1 in hydrochloric acid, 4*59 ; sugar from the intermediate 
1 juice, 19*30 ; non-sugar, 1*67 ; calcium sulphite, 44*94 ; 

! calcium sulphate, 1*31 ; calcium salts of organic acids, 

^ 19-00 ; . calcium otherwise combined, iron and alumina, 
2*12; fat, 1*38%.— J. P. 0. 

I 

1 Nipa palm ; The as a commercial source of sugar 

I). S. Pratt, R. R. Williams and H. I). Gibbs. Philip- 
pine J. Sci., 1913, 8, A, 377—398. 

The nipa palm, Nipa frulicans Wurmb., is abundant in 
swamps in tho Philippine Islands and other parts of the 
tropics. The juice obtained from tho flower stalk ia used 
j on a large scale as a commercial source of alcohol, and 
i the authors’ expiffimeots have led to the conclusion that 
! the nipa palm should furnish a cheap supply of sugar. 
The nipa palm produces about 40 litres of sap per tree 
in an average season, and at a conservative estimate a 
yield of about 30,000 litres of sap per heotm-e per year 
should be obtain^ The sap is available in sufficient 
quantity for the supply of sugar mills for about six monthi 
in the year; contains on an average about 15% of suoroBe 
and has an apparent purity of not leas than 86 ; traces 
of invert sugar are present and about 0*6% of sodium 
chlorid^ but waxes, acids, and pectins are absent. The 
chief difficulty is the presence in the sap of ensymes of 
i the invertase and peroxidase types which cause inversion 
I and decomposition of the sugar with great rapidity ; by 
placing a small amount of lime cream and sulphite in the 
ooUeoting vessel— which should be fitted with a funnel to 
cause the sap to mix tiiorwi^hly with the lime^ cream — ^the 
enzyme action oan be inhibited and the sap will then keep 
witbont decomposition for several hours. The sulphite 
also renders further bleachinc at the sugar mill unneoessa^. 
It is estimated that sap can bo delivers to tho sugar mills 
at about 1*6 dollars (U.S.A. currency) per 1000 litres, 
from which 116 kilos, of commercial white sugar polarising 
99*— 99*6° oan be obtained. About 9000 litres of sap 
would be required to produce 1 metric ton. of 96® eujpa ; 
a 10-ton mill would require therefore 90,000 litres of sap 
daffy^, or the invdato od ia»o«t 450 haelarw of niM tWMiip. 
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haciMe -and dextroit ; D^AerwityoHon of im l*e copper- 

iodide method, 6. W. Colo. Bioehom. J.» 1614, 8> 
134—142. 

A BiGOBOUSLY standardised modification of Sohoorrs 
method (this J., 1899, 791), similar to one described by 
Peters (J. Amer. Chem. Soc., 1912, 64^ 928), in which the 
cuprous oxide is filtered off before the unreduced copper is 
titrated. A table is given for lactose, corresponmng to 
that for dextrose given in Peters* paper. — J. H. L. 

LaemJme ; Simple (jpuditatwe and guaniikUive teete for 

in presence of other eugara. £. Pinoff and K. Gude. 
Obem.-Zeit., 1914, 88, 625-^6. 

The following qualitative test is more satisfactory ihan 
that previoumy described (this J., 1906, 1192) : — 6 grms. 
of finely powdered ammonium molybdate dissolv^ in 
6 o.c. of jailing water, are oooled to 40“ C. and mixed 
with 6 c.c. of the liquid to bo 'tested (containing 0*03 — 1 
grm. of sugar) which n»ust contain no free acid. The 
mixture, kept at 40“ C. for 15 mins., becomes blue if 
Isevulose is present. The only other sugar which reacts 
in this way is dextrose, but the colour pr^uoed by 1 grm. 
of Ihe latter is only equal in intensity to that produced 
by 0*03 grm of l«*vuloBe. 

The dif^enylamino colour test may bo applied quanti- 
tatively as follows : — 2*6 c.c. of the liquid to be tested 
(containing not more than 20% of sugar) are mixed with 
2-5 c.c. of 96% alcohol, 10 c.c. of a mixture of alcohol 
with sulphuric acid (750 c.c. of 96% alcohol and 200 c.c. 
of concentrated acid), and 01 grm. of diphenylamine, 
and the mixturo is heated to 70“ C. in 15 mins, under a 
reflux condenser, maintained in ebullition for 3 mins., 
quickly cooled, |K)urod into a Hehner colorimeter vessel 
(or a measuring cylinder of 3 cm. width) and the colour 
observed through a Huectrometer, If the original sugar 
solution contains IcdvuIoso, the liquid after heating is blue 
and shows a broad absorjition band (\b« 500 — 550). The 
band is only just distinctly visible when the original 
solution contains 0*036% of Itcvuloso and larger quantities 
are estimated by ascertaining the extent to which the 
final liquid must be diluted (with alcohol) to reduce the 
intensity of the band to correspond with this quantity of 
Iwvuloso. — J. H. L. 

Jdalioae ; Action of dilvic aoluliona of barium, and other 

hydroxides on , L. Kolb, ilioohem. Zoits., 1914, 

68,1—67. 

Maltose was decomposed by the hydroxides of load, 
magnesium, calcium, strontium, and barium to an 
extent which depended on the degree of dissociation 
of the hydroxioc ; of the alkaline-earth hydroxides, 
barium hydroxide acted most strongly. The deoom^si- 
tion, as indicated by the fall in optical activity of the 
solution, was accelerated by rise of temperature, but was 
characterised at all temjieratures by an initial rapid phase 
followed by a slow phase ; the solution could be rendered 
quite inactive if a sufficient quantity of hydroxide was 
employed. In the course of decomposition, the solution 
always became more or less intensely brown. Barium 
hydroxide first converted maltose into dextrose, a raqud 
reaction which corresponded to the initial rapid fall in 
optkuid activity. The dextrose was slowly converted into 
an inactive mixture of Irevulose, mannose, dextrose (op. 
Lobiy de Bruyn and van Eokensteiu, this .1., 1896, 2lv) 
and glutose (?), these changes corresponding to the slow 
fall in optical activity. Organic acios wwe also formed. 

— L. £. 

Sucrose ; Inversion of by acids in ufoter-ahohol solu- 

Hons. G. J. Borrows. Cnem. Boc. Trans., 1914, 106, 
1260—1270. 

The rate of inversion of sucrose by hydrochloric or 
sulphuric acid in mixtures of water and ethvl alcohol up 
to 75% of the latter falls to a minimum as the proportion 
of alo^ol is increased to 45 — 60% and then increases 
again. Since the conductivity of the acid is a function 
of its diseooiation and of the sM^biUty of the aens {&ad 
titerefoxe of thefiuidity of the solntioti), the wateos obtained 


by dividing the inversion welooity constants by the con- 
ductivities of the corresponding solutions, represent the 
influence of the solvent on the activity the eaitalyet. 
Those values show that the catalytic activity of the 
hydrin ioiw is greater in ideohrilic than in aqaeons 
s^tions. The activity of N jt hydrochloric acid relative 
to that of N j2 ssdphario add is greater in mixtures of 
alcohol and water tMn in water atmie, — L. £. 


Gheosfs : Partially methylated , 111. MonometkyU 

glucose. ^ .T. 0. Irvine and T. P. Hogg. Chem. Soc, 
Trans., 1914, 166, 1886—1396. 

Monombthylqlucosb (m. pt. 160*5“ — 161“ C.) is obtained 
by hydrolysis of monomcthylglucosediaoctone which is 
formed by the action of methyl iodide ard silver oxide 
on gluoosediacotone. Since monomethylglnooee yMds, 
on strong oxidation with nitric acid, not a oubasic acM bat 
monome^ylgluoonolactone, and also gives the name 
phcnylosaaone as is obtained from monomethyUmciose, 
its constitution is : — 

H HOH H 

CH. O CH,- i • C • t— CHOH 
OH j j 

The a- and jS-forms of the sugar exhibited mntarotation, 
the initial rotatory powers bdng [«}db* •4*167*6 
and -f24*4 and the pernmnent rotations 68*5“ and 68*8“ 
respectively. — L. E. 


I Carbohydrates ; Methods of determining . 11. Deter- 

I mi-nation of starch in plani maierial. W. A. Davis and 
I A. J. Daisb. J. Agric. Sci., 1914, 6, 162 — 168. 

The Sachsse method of estimating starch (U.8. Bmraau of 
Ohom., Bull., 107; Allen’s “Commercial Org. And.,” 
4 Ed., Vol. i., p. 420), involving hydrolysis with dilute 
hydrochloric acid, is unreliable in the presence of plimt 
material. The tissuea invariably contain pentosans which 
yield pentoses that count as dextrose, and actual destroetion 
of dextrose takes place during the prolonged treatment 
with dilute acid. O’Sullivan’s method (Ohem. Soc, Trans., 
i 1884, 46, 1 ; also this J., 1904, 137), involving the use of 
I diastase, gi ves low results owing to the loss of dextrin which 
; takes })lace on purifying the solution by the precipitation 
! method after the conversion. The use of Taka-cUastase 
j avoids this objection as it yields -Mily dextrose and maltose 
I (free from dextrin) and no* loss of these sugars occurs when 
the solution is treated with clearing awnts such an land 
I acetate. In the preparation of ^ plaat material it is 
j necessary to destroy all enzymes immediately the sample 
I is taken. This is done by dropping the leaf or other 
material into boiling 95% alcohol cont ainin g a little 
I ammonia. The sugars are removed by extract ion w ith 
I boiling alcohol. If necessary gums, etc., are r emoy w by 
j extraction with water, as their optical activity vrotud wd 
i to an error in the subsequent starch estimation. ‘Th e 
I extracted material is usually preserved in a bottle and great 
care must be taken in subsequent sampUng, owing to the 
tendency for starchy matter to aooumulat© at 1»e 
bottom. About 10 grms. ol the oven -dried extraoM 
material ore dried in vacuo at 100“ — 110“ CJ. for 24 ho^ 
or longer, and then gelatinised with 200 o.o, of water. 
After cooling to 38“ C., 0*1 grm. of Taka-diastase and 2 c.c. 
of toluene are added and the mixture loft for 24 itours. 
It is then heated to boiling, filtered, washed, and Hie 
filtrate together with a sufiioient quantity of baric lead 
acetate is made np to 800 c.c., and sgain fiBiored. In 
100 c.c. of filtrate &e slight cxcom of toad is preoiHtated 
by sodium carbonate, the solution made up to 116 0 -c., 
and filtered. 50 o.o. ol the filtBate are used for red uction 
.and another portion is Mlartoed in a 400 mm. t ube, 
the reduction and pmarimetrio data the dextrose mid 
mritose and hence the original starch can be oalonlat^ 


TJto OhmpenHer tks mai mnni s e rt madiie apvlicaiiM it 
dMrifisiw4md si^/srie^- bktorsl^y. am XlXB. 
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(Jttoe 90, 1014. 


Patvkts. 

8%^f'eoniaini<ng juice ; Process of purifying raw . 

J. Carniol, Vienna. U.B. Pat. 1.095,189, Iilay% 1914. 
Thi slioed material containing the juice is treated with 
powdered limestone, and the juice is heated to about 
70° C., miied with powdered iimestono and sufficient lime 
to prmluce an allUiinitv of 0*3% on saturation, and 
altered.-^. H. L. 

Sugars; Process of producing fermenUMe [from 

ceUuloinc materials]. F. E. Gallagher, Newton, and 
H. S. Murk, Boston, Mass., Assignors to Stand«urd 
Alcohol Co., Now York. U.S. Pat. 1,096,030, May 12, 
1914. 

As one step in the production of sugars from lignocellulose 
or other collulosic material, the moss is digested under 
pressure with a dilute solution of sulphuric acid and a 
soluble metallic chloride {e.g., sodium chloride). — J. H. L. 

Betaine or its salts ; Manufacture of from molasses, 

exhausted molasses, or other residues of the beet sugar 
factory. Act.-Gos. f. Anilinfabr., Troptow, Germany. 
Eng. Pat. 2813, Fob. 3, 1914. Under Int. (Jonv., May 7, 
1913. 

The exhausted molasses or other raw material is freed as 
far as possible from water by eva^mration in a vacuum 
and the residue is mixed with concentrated hydrochloric 
acid under such conditions that a temperature favourable 
to the formation of humic substances is not reached 
{e.g., the temperature should not exceed 50'’ or 60° C.). 
When the mass is cooled, practically the whole of the 
betaine separates in the form of hydrochloride mixed with 
alkali chlorides, which are separat^^ by the usual metho(bi, 
such as by crystallising from methyl alcohol and recrystab 
Using from water.— T. F. B. 

Sugars ; Process for producing fermentafUe . F. E. 

Gallagher, Troy, N.Y., U.S.A. Eng. Pat. 14,937, 
June 28, 1913. Under Int. Oonv., July 15, 1912. 

See U.S. Pat.l, 056,161 of 1913 ; th-s J.,1913, 441.— T. F. B. 


Xm-FERHEinATION INDUSTRIES. 

Wort ; Assimilable nitrogen in and its relation to the 

yeast and fermentation. ¥. Schonfeld. Woch. Brau., 
1914, 81, 197—199. 

Or the soluble nitrogenous matter in beer wort, 45 — 65% 
is assimilable by yeast, but owing to the conditions of 
fermentation, only 15—30^ is actually assimilated. In 
the determination of assimilable nitrogen in wort by fer- 
mentation, the wort is much diluted, treated with a con- 
siderable Quantity of sugar and a very large quantity of 
fresh distillery yeast, and fermented at a hiw temperature 
with vigorous aeration and stirring; the assimilable 
nitrogen is thus removed in 5 — 6 hours. The results tend 
to be rather low sinoe nitrogenous matter may diffuse into, 
and remain in the wort, but the error thus introduced is 
not serious. During fermentation, beer worts of high 
nit^t^n-content lose less nitrogen, absolutely as well os 
r^tively, than worts poor in nitrogen, since the yeast 
** breaks much more readily in the former cose and thus 
loses much of its power to assimilate nitrogen. The loss 
of much nitrogei^ characteristic of worts poor in nitre^n, 
aooompanies a high attenuation. The amount of assimil- 
able mtrogen in Berlin Weissbier wort does not exceed 
46%, but almost all of this is assimilated, and the final 
attenuation is attained in the primary fermentation. — ^L. S. 

Sworami Thermoregensration of . G. Bertrand and 

M. Roaenblatt. Oomptes renl, 1914, iBS, 1465—1468. 
Tn aathon eonfirmed a recent obeenration of Dorieux 
(this J., 1914, 661), that if drM yeast is macerated in 


water and portions of the mash are heated for 1 min. at 
various temperatures and subsequently filtered, the 
filtrates which have been heated at 90° or 100° C. exhibit 
greater inverting activity towards sucrose than those 
heated at 70° or 80° C. This ''thermoregeneration,'’ 
was observed with different kinds of yeast, and appears 
to be a consequence of autolysis, for it u the more marked 
the more slowly the yeast is dried prior to maceration. 
Thus, it was not shown by fresh baker’s yeast after 
grinding with sand or killing by successive treatments 
with alcohol and ether, whereas the same kind of yeast 
dried slowly at 35° C. (48 hours or longer) and then 
macerated for 2 hours, and heated for 1 min. at the 
temperatures indicated, gave the following values for the 
relative invertase activities of the filterra juices : — not 
heated, 3*377 ; heated at 50°, 3*292 ; heated at 70°, 
0*068 ; heated at 80°, 0*150 ; heated at ^°, 2*446 ; heated 
at 100° C., 3*430. A sample of yeast killed by acetone 
and dried, behaved similarly, but in a less marked degree. 

-J. H.L. 

Yeast; Enzymes of washed zymin and dried [v. 

Lebedeff). /. Carboxylase. A. Harden. II. Reductase. 
A. Harden and K. V. Norris. Bioohom. J., 1913, 7, 
214—217; 1914,8,100—106. 

Zymin and dried yeast (prepared by v. Lebedeff ’s method) 
after being freed from co-enzyme by washing, and thus 
rendered incapable of fermenting dextrose (see Euler and 
Backstrom, this J., 1912, 404), readily decompose pyruvic 
acid into carbon dioxide and acetaldehyde (cp. Neuberg 
and others, this J., 1911, 379, 1179) provide that the 
acidity of the solution is kept low. If therefore the 
decomposition of pyruvic ac.d actually be a stage in the 
alcoholic fermentation of dextrose, the soluble co-enzyme 
must be required for some stage precedent to the pro- 
duction of pyruvic acid. 

The presence of a fermentable sugar favours the 
reduction of sodium selenite by living yeast, but has 
little influence on the reducing power of zymin unless 
the sugar is present in high concentration, when inhibition 
occurs (cp. Palladin, this J., 1908, 870). Sodium selenite 
at a concentration of 0*5% almost totally inhibits the 
fermentation of dextrose by zymin and dried yeast ( 10 grms. 
per 100 c.c. of 10% dextrose solution), an effect much 
greater than can be explained by Lvoff’s hypothesis 
(see this J., 1913, 955, 1167). When dried yeast or zymin 
is washed with cold water until incapable of fermenting 
sugar, it loses its power of reducing methylene blue and 
sodium selenite. Buch washed preparations reduce 
methylene blue in presence of many aldehydes (not, 
however, formaldehyde or acetaldehyde) or of bouillon, 
but these do not restore the power of producing alcoholic 
fermentation. Addition of the boiled washings to the 
washed preparations restores both the mwer of fermenting 
sugar and i^ucing methylene blue. — J. H. L. 

Port wine; Substitutes for genuine . So-called 

Spanish {Tarragona), Grecian, Californian, and Cape 
port wines. A. Kiokton and R. Murdfield. Z. Unters. 
Nahr. Genussm., 1914, 27, 617-676. (See this J., 
1913, 670.) 

Imitation port wines are generally made from completely 
or almost completely fermented red and white wines 
which are sweetened by addition of boiled or fortified 
wine must, and render^ stable by addition of alcohol. 
Of nearly 600 samples examined by the authors, only 
three oorresmnded in composition with normal genuine 
port wine. On the other hand, some genuine port wines 
possess a slightly abnormal composition. Imitation mrt 
wines seldom contain more than 14*5 grms. of alcohol or 
less than 0*5 grm. of acid per 100 o.c., and fairly frequently 
contain 2*6-^ grms. of sugar-free extract per 100 c.c. 
These values differ appreciably from those previously 
given for genuine port wines {loc. cii.) Fumer, the 
imitation wines frequently contain less Iwvulose than 
dextrose, the reverie beii^ the case with the genuine 
samples.— L. E. 

The Charpentier ikemal oaoniser and its applieaHon in 
the dishilery and sugar factory. SidenAy. See XlXn. 
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Patknts, 


Fermented beverages; Manvfaciwe of—. E. W. 
Kuhn, BrusoeU. Eng. Pat. 11,124, May 10, 1913. 


MaU esetraets ; Process for removing the bitter taste amd 

burnt smeU from . E. Cantor, Nurnberg, Gotmany. 

Eng. Pat. 5026, Fob. 36, 1914. Under Int. Conv., 
March 6, 1913. 


T^hb procew deeoribed in Ens. Pat, 4622 of 1908 (see thii 
J 1908, 826) is modified in that the eteel container is not 
oompletely filled with the liquid to be fermented, the fiw 
«na<^ being filled with carbon dioxide or other suitable 
gas under a pressure of 6 atmospheres or more. Part 
of the requisi^ caseous pressure may be urc^ueed by 
forcing additional liquid into the container. — L. E. 


Beer containing iron; Preparation of-—. P- Narjes, 
Hanover, Germany. Eng. Pat. 14,972, June 28, 1913. 
WoBT containing a high proportion of sugar is fermented 
in an open vat at 8“— 9» C., by about i% of thick j^ty 
yeast added in small quantititw at intervals durmg 7 — ^8 
clays, until about 60% of the extract has been fermented 
and considerable quantities of lactic acid have been formed. 
The yeast is then removed and the wort transferred to 
storage vessels where it is mixed with an exo^ of iron 
hydroxide and again treated with small quantities of yeast 
until all the sugar is fermented and the lactic acid has 
combined with the iron. Finally the beer is allowed to 
ferment in closed vessels. — J . H. L. 


Wort; Apparatus for extracting . W. T. Ramsden, 

London. Eng. Pat. 18,237, Aug. 11, 1913. 

A LONG perforated rotatable drum, mounted horizontally 
or nearly so above a trough, serves as a draining and 
sparging vessel for the mash, which is fed^ into it at one 
end and conveyed along it by means of inclined blades 
cr screws fixed to a shaft passing axially through the drum, 
this shaft rotates in a direction opposite to that of the 
^rum, and is hollow to serve as a duct for the sparge w^er. 
At certain enlarged sections of the drum, the mash is 
thoroughly stirred by the interplay of rods fixed 
respectively to the drum and the shaft, and the sparg^ 
water is injected into the mash at those places, through 
perforations in the shaft. The drum may be replaced by 
a perforated trough, in which case an oscillatory an^lar 
motion is impart^ to the hollow axial shaft. — J. H.X. 


Stram is passed through the extract, in particular high- 
dried malt extract, hi^-dried malt wort, “ odour beer,** 
etc., in order to remove bitter or empyreumatic substances. 

— L. E« 


AlcoJiol manufactured by distilling fermented sulphite 

liquor ; Method of purifying . 0. Ekstrom, Haniis, 

Sweden. U.S. Pat. 1,096,830, May 6, 1914. 

During the distillation the alcoholic vapours are treated 
with basic substances (r.g., soda solution) capable of 
binding the sulphurous acid and decomposing the aldehydio 
compounds present. — J. H. L. * 


Alcohol ; Process of malAng . F. Thatcher, El Paso, 

Tex., Assignor to L. M. Stiles, Haohita, N. Mex, U.P. 
Pat. 1,096,966, May 19, 1914. 

A MIXTURE of comminuted cacti and water is stirred and 
treated with superheated steam at 260'’ — 276'’ F. (121® — 
1,36® C.), in a digester. The steam is then blown off, 
carrying with it formic acid extracted from the cacti. 
The liquid is expressed from the mass, and treated with 
ammonium phosphate and with a yeast capable of pro- 
ducing alcoholic lermentation in presence of the remaining 
traces of formic acid, the formenU'd liquid being distilled. 

— L. E. 


Fungus ; A new and its use in the saccharification of 

starch and the production of alcohol. H. Boulard, Paris, 
Eng. Pat. 26,406, Nov. 6, 1913. 

Sbe Fr. Pat. 464,601 of 1913 ; this J., 1914, 497.— T. F. B. 


Producing fermentable sugars [from cellulosic materials]. 
U.8. Pat. 1,096,030. See XVII. 


Method of utilising and treating the lighter portion of sewage 
solids. Fr. Pat. 466,387. See XIXb. 


Mash. filter s ; Process for washing the press-cakes in . 

W. Hofmann. Ger. Pat. 272,600, April 6, 1911. 

The wash-liquor is passed through a number of press- 
< 5 ake 8 in succession, and to allow of this being done without 
•using an excessively high initial working premure, a force 
pump or other pressure-increasing device is interposed 
between successive chambers containing the press-cakes. 

— ^A. S. 


Brewing liquor ; Treatment of . A. E. Berry and 

A. Boake Roberts and Co., Ltd., Stratford, Essex. 
Eng. Pat. 20,712, Sept. 13, 1913. 

The browing water is treated with lactic acid, c.g., about 
O-Ol — 0-02% in excess of the quantity required to combine 
with the alkaline salts present. — J. H. L. 


Mops ; Process and apparatus for the production of extracts 

from . L. A. von Horst, London. Eng. Pat, 

24,813, Oct. 31, 1913. 

Thb hop oil is first extracted by passage of steam through 
the dkmtegrated hops, and recovered by condensation ; 
4 knd the dn^ hops are afterwards enclcMd in bags and 
extracted by boiling once or twice with alcohol and finally 
with water. The apparatus used lor the steaming ol the 
hops comprises a closed vessel com m unicating with a 
4 )ondenser, and provided with a perforated steam coil 
Alt the bottom, above which is a gM support^ a fibre 
matting to serve as a couoh for theheps.-J.fl,L. 


XIXa.— FOODS. 

!heese ripening ; Biochemistry of . Occurrewe of p- 

hvdroxyphenylethylamine in normal cheese and its forma- 
tton by lactic aetd bacteria. F. Ehrlich and F. Lange. 
Bioohem. Zoits., 1914, 68, 166—169. 

\hL cheeses contain a quantity of p-hydroxyphenyletoyl- 
imino which is produced by the action of micro-oraa^ms 
in tyrosine ; the amine is a normal constituent w cheese 
knd is r reduced before actual decomposition of the lattw 
akes place. A Swiss cheese, containing 36% of water, 
delded 0-06% of the amine. The oiwanisms which pro- 
luce the substance have been separated ; they bew a gjmt 
limilarity to the Bac. casei a-, Freudenreseh, with wl^h 
ihev are probably identical. Alcohols and hydroxy acids, 
luch as p-hydroxyphenylethyl abohol and i^hydroxy- 
shenyUactio acid, which may be produced by the artion 
5f yeasts on tyrosine, are only present m traces, if at all, 
n ripened cheese. — W. P. S. 

Ireatine \e.g., in meat extracts] ; Cclarimetric ddemtnation 

of . ^E. Baur and G. Trfimpler. Z. Uators. Nahr. 

Genussm., 1914, 27, 697 — ^718. 

Fh* authors investigated the conditions governing 
letermination ol creatine by Jaf!4*s method, partioularly 
the influence of time, temperature, aoid-oonoentmtion, 
uto,, on the oonvetsion of creatine into creatinine, sod wy 
noommend the fottowing modified method lor di^- 
ot oteotiiie is moot extmota : Cnahm»^ Tea 
grms. of the extract nre dtoiolTed in 100 o.c. of water, ana 
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S (tjo. «l thii #rintioii ate mixed ^ith 16 o.c. ot « 1^2^ 
pipM aieid tohiiaoo And 6 e.c. of 10% eodiam hydroxide 
Mdniiofo ; after 7 mins, the mixtoce is diluted to 600 o.o. 
with water at 17® C. and the coloration eompar^ with 
that idiown hy & dehnite depth of N /2 potaeaiuin hi- 
cbroniate solution. Creatinine and creatine. Ten ^nns. 
of the extract are dissolved in 100 c.c. of N /I hydrochloric 
acid, the solution heated for 4 hours to 97® C., diluted to 
S/00 o.c., and 10 c.c., after neutralisation, treated with 
16 c.c. of picric acid solution a^nd 5 c.c. of sodium hydroxide 
ediitioo. Tl» coloration is oomimred as before, '^e 
diffomnoo between the two estimations givii^ the quantity 
of creatine present, li^ig’i exteact was found to oontain 
from 0*76 to 6*66% of creatinine and fr<nn 1*38 to 6*68% 
of creatine. Meat extracts prepared by the authors 
yielded from 7*6 to 8*9% of cre^inine plus creatine. ^See 
also this J., 1907, 709 ; 1908,87; 1009, 737).— W. P. S. 


Pfudin : Irmstigation of — . R. H. A. Piimmer and 
H. J. Page. Biochem. J., 1913, 7, 167—174. 

A resumi of previous work is given (see Winterstein, this 
J., 1897, 1061 ; Hart and Andrews, 1904, 33 ; Patten and 
Hart, 1904, 618 ; Suzuki and Voahimura, 1907, 1061 ; 
GSeys, 1916,970; Anderson, 1912, 701 ; (ksUison, 1912, 742 ; 
Contaadi, 1912, 1006). Tho inorganic phosphorus in ph^in 
oan be iwulaly detei*mined by precipitation with ammoniupa 
mdybdate in N /2 nitrio acid at ordinary tomperatures ; 
precipitation is comfdete in 1— ’2 days, when the yellow 
liquia has become colourless, and no hydrolysis of Ibe 
phytin is to be feared. The calcium cannot be determined 
by precipitation as oxalate, but accurate rosulte arc 
obtained by precipitation as calcium sulphate in presence 
of alcohol after oxidation with nitric and sulphuric acids. 
The magnesium in the filtrate can be estimated subse- 
quently as pyrophosphate. The following figures rcpro- 
sent the limits of composition of 8 samples of commercial 
phytin: — total phosphorus 17*74 — 20*04, inorganic phos- 
phorus 0*89—0*98, calcium 12*1—12*82, magnesium 0*44— 
0*81, and loss at 110® C. 6*81—8*62%. It apixjars that 
phytin is a calcium salt, tho small quantity of magnesium 
Deing present as impurity. There is great difliculty in 
removing the oaloium from phytin in the preparation of 
phytic acid. The yield of inositol obtained when phytic 
acid is hydrolysed by acids is not quantitative (for inositol 
bexaphosphato) and tho authors consider that another 
organic constituent may be present. (See also this J., 
1914, 371, 436).— J. H. L. 


Canadian pure food reaulations. Chem. Trade ,J., June 6, 
1914. [T.R.] 

A Canadian Ordor-in-CouncU, dated April 4 last, lays 
down certain regulations made in accordance witb the 
provisions of Section 26 of tho Adulteration of Food Act. 


apply to foods intended for domestio consumption. Foods 
intended for export may contain certain preservativeB 
provided that, both in specific character and in amount, 
Buch*prceervative8 do not conflict witb regnlatiorMi in force 
in the *oottntry to which export is made. 

It is forbidden to odd any preservative whatever to 
milk, or any ntber peservativee than the following to 
foods especially mtended for the use of infants or invalids : 
Oommon salt, saltpetre, wood smoke, vinegar, acetic acid, 
spices, or alcohol. These preservativee, which arc included 
in OUiBS I, may be need withont declaration of their 
presence provide that such use does not conflict witb any 
other statutory regulations. 

r ll. refers to preservatives which may be used until 
notico, provided that no more Uian one kind of 
preservative suMtanoe, named in the list, shall be added 
to any one kind of food, or to any mixture of two or more 
kMs -of food, that the amount -of preservative shall not 
eseoedfiiemaxiinom amount named, and that the presence 
of UN) pieseryatlve shall be declared on the label. 

MeMlMoii pf the use of this class v>f preservative is 
dopeoMt ttpon the fact that avallahle evidence eon- 


harmful to health in such a degree as to bring them under* 
Section 3 (/) of the Adulteration Act, which reads as f^ows r 
“ Food sh^ be deemed to be adulterated witl^ Hi© 
meaning of this Act if it contains any added poisoBOus 
ingiSM^nt, or any ingredient which may reader auch air 
aitioie iojariotts to the health of the penons or cattboon- 
sumingit.” Shoohi satisfactory svideaioe of tbs h a n af u liicss 
to heSthof any of the preservatives named in dasa IK 
be forthcoming, such praseerativea would immediataiy fail 
under the coi^emnation of the Adulteration Act, and 
foods containing eooh preservatives would be deeiaredt 
to bo adulterate. 

(1) Boric acid (boracic acid) or borax. Limit : 1 part im 
400 in cream ; 1 part in 200 in butter and other foods. 
(2) il^nzoic acid (benzoate of soda). Limit : 1 part in 1 jOWb 
parts. (8) SaHoyhe acid. Limit : 1 part in 6,000 parts. 
(4) Suli^urous acid (bisuliAite of soda, potash, or linie). 
limit: 1 part in 10,000 parts in bei^ages; I part im 
2,000 parts in solid foods. (5) Saccharin. Limit : ^ I part 
in 1,500 parts in beverages ; 1 part in 700 parts in wriad 
foods. (This snhstanoe shall not be umd to take the place 
of sugar in any food in which sugar is wm^yed as a laouro©- 
of nutriment, or for its feeding value. Whore wgar is aamd 
only as a sweetener, saooharin may replace it under the 
conditions defined above.) 

The fodowing preservative substances, included id * 
Class III., are prohioitod from use in foods : Fornudidyiyifo 
(formalin), beta-naphthol, abrastol (asaprol), hydrofluoric 
acid, fluorides, fluo-borates, fluo-silicatee, or other fluorine 
compounds. 

Unsaponifiable constituents of mowrah fat, and detection of 

mowrah fat in animal and vegetable fats. Berg and 

Angerhausen. See XII, 


Patents. 

Bread, biscuits and thr- like ; Mannfmiure of . R. W, 

Dunham, Little Ilford, Essex. Eng. Pat. 2682, Feb. !, 
1913. 

Wjieaten bran is moistened with an infusion of hops 
which has been boiled and strained, and when cooled tn- 
about 86® F. (29® C.) a quantity of a “ sponge ” proved 
from whoaten flour, water and yeast, is added and the 
whole well worked together, and left in a warm place for 
24 hours. It is then broken up, dried by exposure to air, 
the bran and fibrous particles removed by moans of a 
sieve, and the screened product used os a yeast food, 
instead of potatoes, in the manufacture of br^d, oralooe,. 
as a ferment in the manufacture .of biscuits. Or, the 
kneaded mass may be diluted with water and filtered, and 
the extract mixed with pure flour by sprayiqg or otherwise. 
The yeast food, as thus prepared contams an extract iaom 
the cerealin cells, on tho inner side of the bran, which i«. 
of importance for the nutrition of the nervous system. 

^ — E. W. L. 


Mali [food] preparations. F. Hofimann and C. Meerwein,. 
Basle, Switzerland. Eng. Pat. 6001, Feb, 1914, 
Under Int. Ck>nv., March 8, 1913. 

Nox^<moeooFio food-preparations are made bymixiin|( 
calcium caseinate with extract <rf malt, either in fibe dny 
state or in solutions to be subsequently evaporated. 

— J, H. li. 


Cacao beans; Process of treating appHealie to the 

manafaelme of ckoooUUe, cocoa, and .prcparttimiu. 
L. i: 0. Vignas. Fr. Pat. 466,487. Nov, 29. 4fl3. 
Cacao beans are roasted under reduced prewure and fiho 
volatile vredueta are oondensed and ittixed with 
eoeoa. Acrid mriMtanoee which are given o€ 1h© 
oottmeneeBtost «« the roasting may be allowed 
briom the ndisoqnont vapours are eonAoned, wr ^ 
eondoBsed may 4»e heated to wxpri Hmm woridL 
substaneea.**'^. P. "S. 
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(?fjpu«ic «M6«<aMce« ; Fi«0oe«(> diMOivi^g 

und iht jixaiMm «/ 4A«tr nitr^gm in the form «>/ 

aofttMe txmpounds, J. Sloan and E. Bohon. Fr. Pat. 
466,150, Feb. 21, 1913. 

The organic substance (flesh, etc.) is dissolved in a solution 
of j»otM«iiun or sodium h37dii^dos, the nuxtsire is 
neutBalised with a minocal aoid, flltored, and ooncentratod. 
Products suitable for use as lo^tuffs or as fertilisers are 
obtained. — W. P. S. 


Fish ; Process of treating to ohUiiti- dried fish and fish 

guano» E. Bodin, H. Dupont, and M. Biom. Fr. rat. 
466,392, Doc. 19, 1913. Under Int. Conv., Dec. 20. 1912. 

Fim are treated with air containing fomakldiyde vapour, 
under pnesfmre at SO^" to 100° C., then dried in a current 
of air at i50° C. The fish may bo jpamed through a die* 
intfigeatof before being (dried, and then ground to a 
powder. To obtain a 6sh guano, the treatment with 
forjaoaldehydo is carried out at above 100° C. — W. P. S. 


MUh : Manufacture of deskcaied . J. D. Davis, 

Bridgeport, Conn., II.S.A. Eng. Pat. 21,295, fSept. 20, 
1913. Under Int. Conv., Oct. 7, 1912. 

See U.S. Pat. 1,070,781 of 1913; this J., 1913,921.— T. F. B. 

Flour ; Mtihod of maturing and hleaching . J. A. 

Wesener, Chicago. U.S. Pat. 1,096,480, May 12, 1914. 
See Fr. Pat. 465,300 of 1913 ; this J., 1914, 498.— T. F. B. 

Process for improving the odour and taste of vegetable and 
animal fats and oils. Uor. Pat. 273,069. Hce XIT. 


XIXb.- WATER PURIFIGAHON; SANIIATIOM. 

Lead aful copper in drmking umier ; Two reliable colorim/^ric 

methods of determining . C. Heoso and J. Drost. 

Z. angew. Chera., 1914, 27, 307—312. 

A liteb of the water is taken, the bottle rinsed with hot 
distilled water and 2 c.c. of concentrated hydrochloric 
acid, and the whole evaporated until it can be made U)> 
to its original volume with distilled water. Any cloudiness 
due to ferric oxide must be brought into solution. Finally the 
hydrochloric acid is neutralised by 4 grma. of crystallised 
s^ium acetate. A standard water of the same colour 
as the sample but free from lead is treated in exactly the 
same way and from this a scale is prepared by adding 
various amounts of standard lead nitrate solution (1 c.c.~ 
0*1 mffrm. Pb). To 1410 c.c, ot the water in the colorimeter 
tube 3 0 . 0 . -of acetic acid (10%) arc added and freshly 
prepared hydrogen sulphide sor^on, or better, sodium 
•ul^de as used by Wiakler (this J., 1913, 157). The 
sample it then compared with the scale in the ooloniDeter 
as vsiial Copper when present is >«8timated by the 
feUowing modification liVinkler’e method {loc. cit.) ustng 
the soale and standard water as above. To 160 c.c. of the 
mater in the oolorimeter tube 16o.o. of a solution ooutaining 
ie6.gr«»* NH 4 a and 16 o.Ci of pure anetic acid in 500 o.c. 
are added and, with amtatien, 10 c.c. of hydvqgen sulphide 
mchitioa. The total mad and copper is thus estiawted. 
To 406 o^e. of the water are then added 2 drops of 16% 
potassium cyanide, and, after standing 2 to 3 mins, to 
allow the copper and ferrous salts to mrrn complex oom- 
pounds, 10 C.C. of hydrogen sulphide are added and colori- 
metric comparison made with the scale as before. This 
reading gives the quantity of lead. The method can only 
be ap^ed in the absence of ferrio oxide, which giv«9 a 
coloration with cyanide. The above method gave results 
«!g|teeiiigwitlB*6>lmgnn. ThsrOupertttre. Hiessosad 
naethod nvofds the ^Usadvmntage 4if usms a^ rttndsTd 
iMd-iMe water, ft is wo se s sa r y te use aonrtions which 
'hwf« %ara oMtdallj freed from hs awy n s s tai i wad flilend 
dhropigh purs as b est o s. hetlte m viosed ndt, nto. ns 
km tlw IM MCNflisd said dO to 26 e. 0 i Wf pu ai i s d wodhMn 


aoeUte sohxtioa <1 : 8b o.e. of ^aeial weetio neid, wd# ^ 
crystals of sediuin oulphido and a littio pari||Bd ashinloo 
added. If the sample is diwwa directly liom the te 
only necessary to add A ojc, of gladal aeetio aeid, SD dumis 
of ammonhnn nitrate solution {I ; 2), oodinm salphMt 
crystals and asbestos. After standing ovendght the , 
preei^tate is ooUeoted on asbestos, washed with hvdboaen^ 
sulphide water, dissoWedfr<n[i tefite and Iram.tMihMs > 
of the flask by means «f 20 «.o. of noinitrio acid (I paartof ‘ 
acid of t)p. gr, 1*4 and 1 of water) awltbajofaitkm 
to 90 to 1^ c.c. with the washing water and evaporated 
with the addition of 3 drops of concentrated sulphuno acid 
until free from nitrie aera. The lead sulnbate is ten 
fliterodoff on a double paper, washed witbdmtemdphnrio 
acid (2 : 100), and dissolved from the flltor and thp evapo* 
rating basin by means of 40 o.o. of hot sodium awtotw 
(1 : 3) solution. 20 c.c. of this solutton (oorrsspondang to 
160 CrC. of the original water) arc made up to 166 oJe, in 
the colorimeter tube, 2 drops cd potassium oymido 
sdution (16%) added and after ahaking well aUoned to 
stand 2 to 3 minutes. Another tube it ohar^ with a 
corresponding pure sodium acetate solution and tseated in 
the same way, lead having been added to it for the pro- 
paration of the scale in the usual way. The m tho 

filtrate is also determined colorimetrioally. Teo aoale is 
p^pared by adding known amounts of copper sulphate to 
a solution made to ooirespofid to the filtrate by mixing 
3 drops of concentrated sulphuric acid, 46 o.o. oi dilute 
sulphuric acid (2 : 100) and 3 c.c. of oonoontrated a maon ia 
in 200 C.C. In each case 20 c.c. of solution are made up 
to 100 c.o. in the tube, 5 o.c. of ammonium chlo ri de 
solution (10%) added and, after shaking well, 10 c.o. of 
hydrogen sulphide water. The greatest errors observed 
were 0*1 mgrm. Pb and 0*11 mgrm. Cu per litre. — J. B. 

! Ozoniser ; Tlie Charpentier thermal , and its appliccUion 

in the distillery and sugar factory. D. Sidersky. Bull. 
Assoc. Chim. Suer., 1914, 21, 747 — 750. 

A oAS or aloohol flame is drawn from b into the funnel, c,. 
by the injector action of oompressod air forced in through 



I the pipe, g, and annukr space, c'. hot g^irom the 
flame are oesded suddonly by edmixtuse with the laiM 
volume of air, and the mmed gases leaving « ace asid to 
oontain up to 1 grm. of lOaMme perob. metre. Waterwider 
pressure may be used iasteaa of air to produos a jet of 
oflonised water. A portable j^ppmatus on this psmoi{fie 
is stated to give vssults in steriUsing lecmeuta- 
‘ tioii vats, di&skmdisohsxge watem, eto.->J. P. 0. 

i Water ; Cofonimelric determination of iron in . F; 

Qothe. Z. Unters. Nthr. Oeaussnou, 1914, J7» 676—613. 

I OoiWMSV to te a t a tem ea t of .SeiUig i(lam»g. jMss. oM, 
Bakult. OeideHMig, W3), te author teda tet in te 
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Cu XIXi.— WATER HJBIFICATION; SANITATION. 


(Jane 90, im. 


oolorimetfio determinAtion of iron with thioeynnAte 
AoourAto resalts mAy be obtAined whether the prelimuMiy 
oiidAtion be effected with hvdroohlorio Acid And potASsinm 
ohlorAto or with nitric aci^ provided the Acidity of the 
solution be low and equal to that of the standard solution, 
and a large and equal quantity of thiocyanate be added 
in each case. If 95 c.c. of the iron solution, containing 
1 0.0. of hydrochloric acid of sp. gr. M25, are treated with 
6 O.C. of a 10% solution of potassium thiocyanate, 0*02 
mgrm. of iron per litre of water may be determined. — ^L. £. 


Formaldehyde ; Content of methyl alcohol in the vapours 
produced in the differetU methods of disinfectinif rooms 

mth . G. Lookemann and F. Croner. Z. Hyg. u. 

Infekt.-Krankh., 1914, T7, 257 — 281. Chom. Zentr., 
1914,1,1772—1773. 

On distilling off four-fifths of the volume of a 16% formalin 
solution, 78*2% of the formaldehyde and 99-5% of the 
methyl alcohol originally present wore volatilised. In the 
formalin-permanganate mooess, without lime, 38*3% 
of the formaldehyde and 79*3% of the methyl alcohol 
were recovered on distillation. In presence of lime only 
12*4% of the formaldehyde was recovered and the quantity 
of methyl alcohol recovered amounted to 1691% of that 
present originally. In the “ Autan ” process 20% of the 
paraform used was volatilised as formaldehyde and at 
least 14*8% was converted into formic acid and methyl 
alcohol ; with paraform and {wrmanganate but no lime, 
the corresponding figures wore 42 and 8*7%, and with 
paraform, permanganate and lime, 8*6 and 72*3%. — ^A. 8. 


Disinfection ; Relations of the phenols and their derivatives 
to moteins. A contribution to our knowledge of the 

me/^nism of . II. Comparative study of the ejects 

of various factors upon the germicidal and pr<Aein- 
precipitating powers of the phenols. III. Chemical 
action of qutnone upon proteins. E. A. Cooper. 
Biochem. J., 1913, 7, 175—185, 186—196. 

The prmicidal and protein precipitating powers of 
phenol are, in general, similarly affected by the entrance 
of various chemical groups into its molecule, e.g., diminished 
by hydroxyl groups and increased by nitro groups or by the 
amino group. The monohydric phenols are BU{)erior to the 
alcohou, both as f^ermicidieB and as protein-precipitants. 
8odium chloride increases the germicidal and protoin- 
precipitating action of phenol, by increasing its smubility 
in proteins (cp. Reichel, this J., 1910, 107), whilst alcohol 
has the ojiposite effect. Solutions of phenol in absolute 
alcohol or in oil exert no germicidal action upon spores 
and have no visible precipitating action on gelatin. Very 
small quantities of alkali inhibit the precipitating power 
of phenol u^xin proteins, and moderately low concentrations 
of alkali effect a measurable decrease in its germicidal 
power. The precipitating action of phenol is increased 
by the addition of aoiajs. It is concluded that the 
aiisorption of phenols by bacteria is merely the initial 
sta^ in the process of disinfection, and that the germicidal 
action whico follows is due, nut to a typical chemical 
union of the phenols with the bacterial protoplasm, as 
appears to be the case with formaldehyde, but to a 
de-emulsifying action upon the colloidal suspension of 
some constituent protein or proteins essentim for the 
vitality of the organisms. 

Aqueous solutions of quinone give a red coloration with 
many proteins, proteoses, amino-acids and imino- 
compounds. In the ease of proteins this reaction appears 
to be preceded by sdution of the quinone in the colloid ; 
no coloration is produced in presence of absolute alcohol, 
which on account of its great sdvent power for quinone 
would diminish the absorption of the latter by the protein. 

' Formaldehyde, when present in sufficient quantity, 
completely inhibits the colour reaction (but not in* ^ 
ease of Mlatin, aniline or ammonia) probaUy by combining 
itself with the amino and imino groups. Acetone differs 
from quinone in acting as a protein-pKccipitant. There 
is some evidenoe that the gennioidal power of quinone 
is due to itrdMiBiical aotioo upon some protein or proteins 
of the baeterhun, and that the superiority of quinm as a 


germicide, to phemd, quinol and acetone, is explained by 
its reactivity towards protein at much lower co new trattons. 


Lime-sulphur sprays ; Preparation and composition of . 

A. A. Ramsay. J. A^c. Sci., 1914, o, 194 — ^202. 
The recipes for lime-sulphur washes adopted in various 
localities vary very greatly (c.9., from 0*88 to 2*08 parts of 
sulphur and from 10 to 111 parts of water to 1 part of 
lime by weight). Using the lime and sulphur in different 
proi>ortion8 and calculating the amounts entering into 
solution, the author concludes that the best ratio of lime 
to sulphur is about 1 to 1*95, and it is suggested that 
100 galls, water to 501b. of lime with about the above 
quantity of sulphur will be the most economical recipe. 
The solution produced on boiling appears to consist of 
calcium hydroxyhydrosiilphide, calcium thiosulphate, 
and calcium sulphate with sulphur held in solution. 

— W. H. P. 


Bordeaux mixtures ; Further observations on the fungicidal 

(tetion of . B. T. P. Barker and C. T. Gimingham. 

J. Agric. Sci., 1914, 6 , 220—232. 

The authors adduce further evidence in favour of their 
view of the action of Bordeaux mixture (this J., 1911, 
760) which has been opposed by Pickering (this J., 1912, 
196). Living cells with readily ])ermeaUe walls of the 
unchanged cellulose typo are able to render soluble and 
subsequently a^orb copper from insoluble compounds 
such as the basic sulphates. The effect on the organism 
depends on the connection between its rate of growth 
and the rate of absorption of copper. If a fungus is well 
established and growing rajudly, spraying may fail to 
check its growth. Cells with walls of an im^rmeable 
character have no solvent power. In the case of vigorous 
apple loaves there is no injury except when the cuticle 
has been recently injured. Under certain conditions 
cells with normally im})ermeable walls may become 
permeable and absorb copper oomi>ounds. Autumn 
apple foliage for instance is damaged by Rordoaux mixture 
owing to this cause. The hairs on the under surface of 
apple leaves, which arc decadent colls, will absorb copper 
even in summer when the epidermal cells (which are full 
of life) are untouched. It is therefore evident that the 
nature of the cell is the determining feature in the action 
of Bordeaux mixture. — W. H. P. 


Patents. 

Chemical treatment of large ^ntities of liquid [water]. 
J. J. Lassen and V. F. Ujort, London. Eng. Pat. 
13,974, June 17, 1913. 

To control the supply of chemicals to a stream of water, 
a weir is formed in the channel through which the water 
flows, BO that the level of the water almve the weir varies 
with the quantity flowing. A portion of the water above 
the weir is divertra to a plant where the necessary chemicals 
are added to it and is then returned to the main stream 
by a pump which delivers it into a veesel provided with a 
return overflow to maintain a constant lev^ The 
solution flows from this vessel through a valve the size of 
the opening of which is controlled by float gear from the 
channel above the weir. — W. H. C. 


Water; Apparatus for removing air from . W. 

Kiescr, ^lin, Assignor to General Electric Go. U.S. 
Pat. 1,095,463, May 5, 1914. 

The water passes upwards through a pipe into the lower 
part ol a snubU ohamber, the poison <h the pipe in the 
ohambnr being expanded into the form ol a funnel with 
waOs ourviog outwards, so that the water is delivered 
I honsontaliy into the chamber, Separate outlets are 
I provided for the air and the de-aerataa water.— W. P. S. 
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Vaitr : Process of arid apparatus for treating . C. P. 

liitotli. PhAiSelplSr P». U.S. P*t. 1.0»6,89S. 


May 6, 1914. 

The water 19 passed under pressure through a chamber 
fitted with a series of rotating aluminium eleotr^es to 
which alternating and direct currents of electricity are 
supplied simultaneously. — W. P. S. 


DiMilUd water : Apvaraiua for the production of . 

B. Bleicken. Fr. Pat. 466,162, Dec, 13, 1913. 


An apparatus for the production of distilled water from 
sea-water consisto of a tubular boiler arranged above a 
furnace, the steam evolved being superheated by the 
waste gases from the furnace before it enters the con- 
denser. Evaporation is carried out under slightly reduced 
pressure, and by means of an external return tube, a 
constant circulation of the water in the tubular boiler is 
effected. This circulation is aided by the introduction of 
water from the condenser, a portion of which is admit^ 
to the supply pip© entering the bottom of the tubular 
boiler whilst another portion is injected into the return 
tube.— W. P. S. 


Water ; Process of purifyiug and clarifying [removing iron 

and nuinganeae from] , particularly potabh and 

industrial water a, 0. Vollmar. Fr. Pat. 466,177, Deo. 
16, 1913 Under Int. Conv., Dec. 17, 1912, and Sept. 1, 
1913. 


The water is filtered through material containing algal 
growths such as Syderocaiiaa Dreadensia, 8. 

Clonothrix Fuaca, Crenothrix Polyapora, Lepfothrix Och- 


raceOf etc. — W. P. S. 


Water ; Procesa and ajiparatua for cooling drinking . 
M. P. Otto and A. Postel-Vinay. Fr. Pat. 466,220, 
Dec. 16, 1913. 


A PORTION of the water is passed in the form of a spray 
into a chamber where it is brought into contact with diy 
air under reduced pressure ; the water thus cooled is 
collected in a vessel containing a coil through which the 
main volume of the water is circulated. The coil may be 
constructed of porous material, in which case it is cooled 
by the current of dry air which is brought into contact with 
its outer surface. — W. P. S. 


WaaUdiquida ; Purification of and extraction of water 

from aludgea, Richter und Richter. First Addition, 
dated Nov. 11, 1913, to Fr. Pat. 443,789, May 14, 1912 
(this J., 1912, 1006). Under Int. Conv., Nov. 16, 1912. 

The process described {loc. cit.) may bo applied to the 
purification, etc., of oily residues, vinasses, viscous sub- 
stances, peaty sludges, paper sludges, etc.— W. P. 8. 


Sewage aolida ; Method of utiliaing and treating the lighter 

portion of . J. de la Fresnaye. Fr. Pat. 466,387 , 

D^. 19, 1913. 


The lighter portion of the insoluble substances contained 
in sewage, and particularly in the waste-water from towns 
wood-paved streets, is separated, washed, and 

a jed by treatment with a mineral or organic acid ; 

ulose present is thus converted into dextrins, 
sugars, etc., which are submitted to fermentation in order 
to produce aJeohoL — W. P. 8. 


Incinerator for town refuae, P. Auvergne. Fr. Pat. 
466,969, Nov. 10, 1913. 

The refuse is discharged periodically from a hopw <m to 
rollers situated above a furnace in a closed chamber; 
while on the lolleffS, the refuse is dried, and the steain and 
other gaees am eoaiuoteA ronnd tiw4w>pper fae n t a imn g 
'fresh charge of refuse) and thence to a eondenssr. jRie 
material falls from the rollers into the famaee and the 


combustible gases produced are mixed with hot air imd 
conducted to a oomnustion chamber, the heat from which 
is utilised to supply a current of hot air to the furnace, 
etc., or to heat a wiiler.— W. P. 8. 


Smoke, vapours or gases suitable for use in the treatment 
[sterilisation, etc,] of various materials ; ApjMmtus for 

the production and treatment of ;. T. Q. Marlow, 

Streatham, and The Pulsometer Engineering CJo., Ltd., 
Reading. Eng. Pat. 9872, April 26, 1913. 

The chamber in which smoke or the like is produced by 
dropping a suitable substance on to a hot band or otherwise, 
is separated by a movable screen from the chamber in 
whicn the material is treated with the smoke. The smoke 
is carried into the treating chamber by a current of air, 
for example, as described on Kng. P^aL 10,299 of 1911 
(this J., 1912, 909).— W. H. C. 


Sterilising liquids and gases by means of nltra-vwM rays 
in vacuum-tubes. E. 0. 8cheidt. Ger. Pat. 272,772, 
April 2, 1912. 

Tubbs of opaque quartz are used which hinder the passage 
of the inactive visible rays but allow the free passage of 
the ohemicallv active invisible rays. — A. 8. 


Vermin ; Combustible for destroying A. 

Karlsruhe, Germany. Eng. Pat. 20,396, Sept. 9, 1913. 
Under Int. Conv., Sept. 9, 1912. 


Three parts of a mixture of aluminium powder, 9, and 
sulphur, 16 {>arts, are added to 1 part ox a mixture of 
charcoal, 3, sulphur, 4, and barium nitrate, 33 parts ; 
shellac solution is then added so os to form a thin pMte 
which is applied to strips of wood or strands of fabne, 
and dried. Th6 matches thus obtained are ignited m 
places where it is desired to destroy such vermin as mice, 
rats, wasjis, etc. — W. P. 8. 


Water ; Process for removing oxygen from . R. 

GrUnewald-Berlin, Germany. Eng. Pat. 20,466, Sept. 
10, 1913. Under Int. Conv., Sept. 11, 1912. 

See Fr. Pat. 462,446 of 1913 ; this J., 1914, 331.— T. F. B. 


Disinfectants; Process for the production 0/7 — -P* 
Flemming, Hamburg, Germany. U.8. Pat. 1,096,361, 
May 12, 1914. 

See Ens. Pat. 4838 of 1912 ; this J., 1913, 305.— T. F. B. 


Treating fusible domestic and other refuse for obtaining 
paving or building blocks [and trow]. Eng. Pat. 10,281. 
See IX. 


XX.-4)RGAN1C PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

AcetylatrychninoUme ; Oxidation of , and preparation 

of an isomeric strychninoUme. H. L^uchs and 0. 
SohwaebeL Ber., 1914, 47, 1662 — 1660. 

Steychninolio acid upon treatment with N /I -sodium 
hydroxide yielded strychninolone, oor tespo nding to 
braoinolone from bruoinoUo acid. Aoetylit^hninolone 
when oxidised in acetone solution with permanganate 

g ave rise to a single acid, of which the barium salt, 
«HiaO.NaBa, was isolated. This oonraaponda to the 
acid, obtained in tmaU quantities under 

similar oonditions from aoetvlated crude braoinolone: 
whence the original stryolinmc^e is hdd to be analogous 
to the isomeride of bmciiiolone present in small a^unt 
in crude braoinolone. By treatment with ammonia the 
original steyohaiiieloiie mianged into an isomeric form. 
It is oonohided that bmeiBOBo acid when treated with 
yie^ first an (a) form of brucinolone, which, under 


«M CL.XZ.-OBOAHIO»ODD<n«iinanCINAL6I7BSTlllCBB;Ba8EIimALOIL8. (Jime «0, ItU. 


tho inflneiice of tlie alk&li, ohinget npidlji into an nomeric | 
<») foim •. — I 

, ^ R=CH— OH R=C=CH ! 

}j_C!0-CH *** N-CO-tlH,. ! 

In the case of atrychninolonc, however, the primary (a) , 
form is the more st-able ; bwt in both cases the conveTBion i 
of (a) into (b) is effected rapidly in presence of ammonia. ; 
The above-mentioned acids, C-,H, 40 ioN, and , 

would thus be derived from toe (a) forms ; wnile the so- j 
called acetylbrucinolic acid, CjaHaiO^Nj, would be given ; 
by toe stable (b) form of bruoinolono. The acids derived ' 
from toe two forms differ as shown below : — , 

R=CH— CXJjH IWCO rOjH j 

ii— CO— cOjK ® ii— CO— CH*. ; 

~^.R. 

OaUgine'; Constitution oj . G. Tanret. Comptos ! 

rend., 1014, 156, 1426-1420. (See this J., 1914, 611.) | 

Galbgine, CeHjjNj, is unsaturated and contains i 
no asymmetric carbon atom. On dry distillation j 
it yidds methyl - 3 • pyrrolidine. Benaoylgalegine, ' 
CftHaN ; C(NH.CO.CflH,)j melts at 05"— 96“ C. Galegine 
bicarbonate readily condenses with ethyl oxalate to form , 
oxalylgaloginc melting at 203^' — 206“ C. When heated 
with baryta water at 100“ 0. galegine is quantitatively 
hydrolys^ into methylpyrrolidine and urea. — F. SHDjr, 


Adonis vernalis : Constituents of . L. Mercier. Nouv. 

Rem., .Jan. 8, 1014, 1 ; Pharm. J., 1914, 92, 713. 

The aqueous extract was treated with lead acetate, filtered, , 
the filtrate treated with basic lead acetate and the pre- j 
cipitate consisting of lead adonidate was suspendoa in j 
water and treatS with hydrogen sulphide. The solid I 
which remained susjKmdod in the liquid was filtered off 
and extracted with hot alcohol to remove too adonidic 
acid. The alcoholic extract was evaporated with sufficient 
hydrochloric acid. The filtrate from the lead adonidate 
was treated with sulphuric acid, the filtrate neutralised 
with sodium carbonate and treated with tannic acid 
solution. The adonidin tannato was toon treated with 
zinc hydroxide and alcohol, eva})orated to dryness at 
40“ — 50“ 0., and tho residue extracted with absolute 
alcohol in a Soxhlet apparatus. Adonidin was olitained by 
evaporating the alcoholic solution with hydrochloric acid, 
any adonidic acid so^mrating being filter^ off. Adonidic 
acid gives no colour reaction with sulphuric acid, reduces 
Fehling’s solution and is precipitated and decomposed by 
bromine water.— F. Shdn, 


Squill ; The toxic principle of the . W. Kopaezewski. 

Coniptes rend., 1914, 158, 1520—1622, 

Thbee substanooe have been isolated from Scilla maritima. 
One has diuretic properties, a second is a polysaccharide, 
and the third is bitter and oxtromoly poisonous. The last 
is a light, yellowish non-crystalline powder of distinctive 
odour, probably a non-nitrogenous ^uooside of the 
formula Ci 7 H| 50 e. It is soluble in aK^atic alcohols, in 
acetone and in acetic acid and slightly in water. It melts 
atl62“— 154“C.-J. L. F. 


Ac^ulcJwline, a new aciive principle of ergot. A. J. Ewins. 
Bioofaem J., 1914, 8, 44 — 49. 

An, active principle of e^ot, reocwniaable by its inhibitor 
action on toe heiurt and m stimulant action on intestinal 
•auede, was isolated and identified as Aoetyloholine. 

“~J. 11. L. 

Ejphedrine and pseudoepkeirine. E. Schmidt. Arch. 
Fharm., 1914, 882, 89—188. 

and with potassium imi- 

cyiMa in potassium hydroxide sohitioB. A oondsnsation 
product, benialephedrine was formod as a by-product and 


melted at 72“— 73“C. after crystallking from stoer. 
The oorresponding benzalpseudoepbedrine was not found 
amongst the oxidation products but was prepared by the^ 
interaction of benzaldenyde and pseudoephedrine in the 
presence of alkali and melted at 66 “ C. Heating to 
205“ C. had no effect on either ephedrine or pseudo^phe- 
drine hydrochloride. Both hydrochlorides when heated 
alone to about 240“ C. yieldeil ethylphenylketone (semi- 
oarbazone m.pt. 172“— 173“ C.), methylamine, trhnethyl- 
amine, and ammonia. When warmed with phosphorus 
pentabromide, both hydrochlorides yielded toe 

hydrobromide of phenylmethylaminobromopropane, 

CeH 5 .CHBr.CH(NHCH,).CHa,HBr, melting at 17i*5“C. 
after crystallising from alcohol and etuer, and with 
ra]p«— 92-79“ in absolute alcohol. The acetyl oomposuad 
of this base melted at 176“ C. and had [a]D~4-8^® 
water. After reduction with zinc and hydiwjhlorio acid,, 
toe above hydrobromide gave phenylmethylaminoiwpopane, 
the hydrochloride of which inelt.^ at 172“ C. and had 
[fl] 0 ssr-f 19-14° in aqueous solution. Both ephedrine aid! 
fiseudoophcdrine when dissolved in concentrated salphario 
acid and too solution diluted with water after 15 minutes, 
yielded a substance, CioHi^NO.SO,, melting at 244® C., 
and with [o]d= + 109-02“. When a solution of ephedrine 
in chloroform was treated with bromine, ephedrine hydro- 
bromide sejmrated. rscudoephedrine hydrobromido was 
also formed in the same way. The two substanoee are 
probably optical isomerides. — F. Shdn. 

Croedin. F. Decker. Arch. Pharm., 1914, 252, 139 — 160. 

Cbocbtin, CjoHiiOj, contains one hydroxyl group, the 
hydrogen of which can bo readily replaced so os to form 
salts with potassium, aniline, etc. It takes up two at(ms 
of bromine with the formation of a yellowish crystalline 
substance, melting at 103“— 104“ C. Aoetylcrocetin forms 
rod newlles melting at about 174“ C. A crystalline com- 
j)ound, C 7 HioBr 8 ()j, is obtained by treating an alkaline 
solution of crocetin with bromine. — F. Shdn. 

Pfiosjdmus compounds ; Hydrolysis of organic by' 

dilute acid and by dilute alkali. R. H. A. Plimmer. 

; Biochem. J., 1913, 7, 72 — 80. 

The esters of phosphoric acid are very resistant towards 
the hydrolytic action of alkalis. Glycerophosiihoric acid is 
I completely hydrolysed within 10 days by iv /4 sulplmric 
acid at 92“ G, phytic acid is not completely hydrolysed 
: m 17 days by 2iV nitric acid at 75“ C., and ethylphosphoric 
! acid is hydrolysed only to the exkmt of 50% by heating 
1 with N /I hydrochloric acid for 20 days at 76“ C. These 
1 esters undergo hydrolysis more slowly when heated aloBo 
I in aqueous solution, but they are not appreciably attacked 
by very prolonged heating with A /I or 2N caustic atoali. 
Hexosephosphate and phusfihoprotein differ so markedly 
from them in their behaviour towards alkalis, as to indicate 
a different constitution. HexofKqihoBphate is completely 
hydrolysed in ^ hours by 1 - 6 .?^ somum hydroxide At 
I 75 “ C., and in 3— -6 days by N /I hydrochloric acid at the 
I same temperature, whilst phosphoprotein (see Plimincr 
j and Scott, Ofaem. Soc. Trans., 1908, 98, 1699) is die- 
' tinguished from all other animal organic phoi^tooirua 
j compounds in yielding the whole of its phosphorsf ae- 
inorganic phosphate when warmed for 24 hours at ZV C. 

I with a 1 % solution of sodium hydroxide. In its behavkmr 
! towards dilute acids and alkalis, nucleic acid oeonpiee a* 
position intermediate between the stable esters and the 
very unstable hexosephosphate. — J. H. L. 

Lime-juice; Nitrogenous constitumts of C. Funk. 

Biochem. J., 1913, 7, 81—86. 

In an investigation of commercial lime-juice for onti- 
I scorbutic substances, the author found small quaqtitieaafi 
a crystalline compound, belonging to the 

terpene group and melting at 97—100“ C., and relativpW 
minute quantities of three . niticq^ous oo rop o n qa 
precipitated by fdioaidK^ipMstU) acid, viz., ‘On^ 
C*H,0,N„H.O, beloi^iiig to the purine group, anotte. 
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poambly identical with that of the methylptMi^l- 
aoe^etaine desoriM by Braun (Ber., 1908, it, 2129). 
No antiscorbutic substance was found. — J. H. L. 


Dacryodea 


Sohimmers Rep.j 


hexandra ; Oil of . 

April, 19U, 50—62. 

By the fractionation of a largo quantity of oil, obtained 
by steam distillation of the resin of Dacryodes hexandra^ 
the presence therein of i-sylvestrene, yielding a hydro- 
chloride. m. pt. 68°C.,[ttlD=-— 21'3'’(inother8olution)hM 
been proved. (See also More, this J., 1809, 718.) — R. 6. P. 
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FremkiHcenae oil. Sohimmers Rep., April, 1914, 62—03. 
Pbankinoensb (olibanum) oils at present found 
commerce are dextro-rotatory. «d= + 17'^ 
formerly the oils were Isevo- rotatory, ttD= 

A sample of oil gave the following results Sp. gr. at 
15® C., ()-8776 ; rtD-=-f 19® 18' ; nti’ ==1-47246; acid value, 
1-8 ; ester value, 7-6 ; after acetylation, 106 ; soluble ^ 
in lip to 2 vols. of 90% alcohol, solution clear at first but 
turbid after adding more than 2 vols. of alcohol. The 
terpene fractions of the oil consisted of nearly 99% of j 
a-pinene and camphono with about 1% of dipenteno and 
p-oymeno; phollandrcne, /i-pinene and torpinene could ; 
not be detected. — R. U. P. 1 

i 

Neroli oil. Schimmel’s Rep., Ajiril, 1914, 70 — 71. 1 

Fabnesol, b. pt. 140®— 14 PC. at 3 to 4 mm. pressure; I 
sp. gr. at 16® C., 0-8934; ao-O® ; n®*? -- 1-48991 ; was , 
isolated from those fractions of neroli oil boiling above j 
127® C. at 4 to 6 mm. pressure; the amount of farrmsol | 
probably docs not exceed 2%. — R. (1. P. 

Pagsaimjuin oil. Sohimmers Rep., April, 1914, 73 — 74. 
This oil is derived from Canarium villoaum. F. Vill. and 
has been stated by Bacon (PhiUipine J. Science, 1910, 
5, 257) to contain d-c-pinenc, dipenteno and formic acid. 
The sample of oil examined consisted chiefly of /-/S^inene, 
together withp-cyraene and probably campheno. — R. G. P. 

Peru balsam oil. Sohimmers Etep., April, 1914, 80 82. 

(See also this J., 1914, 666.) 

A SAMPLE of Peru balsam oil gave the following results ; 
sp. gr. at 16® C., 1 1200; a 0 =+O® 66 '; n*d =1-67177 ; 
acid value, 36*4 ; ester value, 228*2 ; soluble in 0-6 vol. 
of 90% alcohol. On saponification with alcoholic potash 
and subsequent steam distillation, benzyl alcohol was 
obtained at first, and towards the end of the distillation 
a light oil with a characteristic balsamic odour. After 
repeated fractionation this gave the following results: 
b. pt. 126®— 127® C. (4 mm. pressure) ; sp. gr. at 16® C., 
0-8987 ; aD=* d- 12® 22' ; nH =1-48982. It was found to be 
a sesquiterpene alcohol, CjsH^eO, identieal with Hesse 
an d Zeitschers nerolidoL (this J., 1903, 162) and with the 
nerelidol isolated from neroli oil. The peruviol, CiyHssO, 
isolated by Thoms (Arch. Pharm. 1899* 28>7» 274) from 
Peru balsam probably consisted of nerolidol, at any rate 
in part.— R. G. P. 


oampheneohlorofainlrhi to beta-ohloroisoborneol Chromium 
trioxide disBolved in acetic acid oxidised the ohlotohydrin 
to a ohloroketone (ohlorooamphor), m. pt. 1 S 2 ® C., which 
gave an oxime, m. ]^. 142® — 143® C., ana a semicarbazone, 
m. pt. 220®— 221® C.— P. Shdn. 


ThymoUmenthol emulwid in glycerin; A . J. Doiij. 

KoUoid-Zeits.. 1914, 14 , 263—266. 

Thymol and menthol when mixed together form a liquid 
at the ordinary temjierature unless a veiy largo excess of 
one component is present. The oryohydrio point is — ^9® V: 
for a mixture of 2 parts of mimthol and 1 of thymol. If 
a mixture of 100 grms. of glycerin with 6 grnis. of thymol 
and 2-6 grms. of menthol at 80® C. be shaken vigorously 
and allowed to stand, an upper layer consisting of a liquid 
mixture of thymol and menthol is farmed above a milky 
liquid com|>osed of an omulsoid of glubulo.s of the thymol- 
menthol mixture (of size ranging from O-l mm. downwards) 
suspended in a solution of thymol (2%) in glycerin ; most 
of the suB{)onded particles are of colloidal dimensions. 
This milky liquid keeps apparently unaltered for months. 
Its viscosity is greater than that of glycerin. — A. S. 


Action ^ hypochloroua 
1. M. Heilbron, 


Terpenea i Chemistry of - 
4 Mtid on ecunphene. G. G. Henderson, 
and M. Howie. Chem. Soc. Trans., 1914, 106» 1367- 
1372. 

Whbk was treated in the cold with a dilute 

AaoeouB solution of hypoohlorous acid it was converted 
absmst quantitatively into oampheiieohlorohydrin, 
C^i,C1.0H, a oolouile« ciystaHine solid, m.pt. 93® C. 
TTr^ment with potmium hyikoxide or silver oxide 
converted th is into tsooamphenilanaldehyde, and phos- 
phoro pentacUoridw c onv ert e d it into c aa M^n e dl- 
oUoride, m. pt. 130^—140^0. Tlko solo pcodmt aftor 
wHdi rtitc and alcohol was M ohonwo t , in dto nt i ag 


Cyclohexane : Mercury derimtieea of . G. Griittner. 

Ber., 1914, 47, 1661—1666. 

Cyclohex YLMKBCUR io chloride and bromide were pre- 
pared by the interaction of oyolohoxvlmagnesium halide 
and excess of mercuric chloride or bromide ; either of 
these substances when treated with aloohoUc potassium 
iixlidc yielded cyolohexylmercuric iodide. By employing 
about 6 times tbe theoretically requisite amount of cyolo- 
hoxylmagnesium bromide, reaction occurred with mercuric 
broinido with formation of merourv dioyolohoxyl, which 
was freed from oyclohexylmorcurio bromide by separation 
from supersaturated ethereal solutions at 0® C. All these 
derivatives are much more soluble and far less stable than 
the corresponding phenyl compounds, and they exhibit 
strong reducing properties. — J. R. 


Olycerylphosphates ; Constitution of the - — . Synthesis 
of a- afid a-glycerylphosphates. H, King and F. L. 
Pyiiian. (^hom. Soc. Trans., 1914, 106, 1238 — 1259. 
The pure sodium, calcium, barium, brucine, and quinine 
salts of a- and /s-glyoerylphosphorio acids were prepared 
synthetically and are described. The oominereial oryi^l- 
lised sodium salt, introduced by Poulenc (this J., 1907, 
716), is sodium /S-glyoerylphosphate, whilst the acid 
prepared by esterifying glycerol with phosphoric acid 
at 100® C. is mainly the a -compound. Tno miinine salts 
of the two acids are readily distinguished by their melti^ 
points, the a-salt becoming transparent at 166®— 186® (J. 
and only forming a meniscus at higner temperatures, whUst 
the /i-salt melts sharply at 178® — 180® 0. The brucine 
salts, however, resemble one another closely, differing pnly 
in crystalline form; when dried at 100® — 105® C., they are 
siraiiar as to melting point, sintering at 150® C., becoming 
transparent at 168®— 100® C., and flowing to form 4 
meniscus between 180^ and 195® C. Arauments as to the 
constitution of glyoerylphosphatee which have been boeed 
ui)on the m. pt. or water of orystaUisation of the btueiiie 
salt (Paolini, C!arr4 ; this J., 1912, 203, 1063) are regarded 

as valueless.— F. Bodh. 


Ethul aceloacetate s Manufucture of . A. Ckvbeiusi 

Chem.-Zeit., 1914, 88^ 666--66d. 

The reaction is carried out in a hennipherieal copper 
vassel of 100 litres capacity provided wRA a lid and mao* 
hole and heated by an oil bath. An upright tube eomieots 
the lid with a copper reflux conienaer, and a small vcmwl 
provided with stopcocks is set boHrtea ^iese so tiiat Crtali 
Sthyl oeeUle oui W addedrdnri!U|J^reaoti« « nseamuty; 
'FhelatimrsIwiildiMAat 7r---^C. and shaiikl hivniio 
aotiow on cImmi aediani^ alter two hwewf ooadart attirt 
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ordinary temperature. A charge of 6 kiloe. of eodium 
(cut into Bhavingi under lylene) and 40 kiloe. of ethyl 
acetate ie placed in the cold copper veeeel, the whole mixM 
with wooden etirren, and the oil bath slowly heated to 
] 00 *^ — ^105*’ C. As soon as the temperature of the oontents 
reaches 45®— 50® C., the oil bath is cooled to 55® — 60® C. 
After 30—45 minutes heat is again applied till distillation 
recommences and is kept up for 5 — 6 hours. The contents 
are rapidly transferred to a leaden vessel provided with a 
stirrer, and mixed with 35 litres of water and the calculated 
amount of acetic acid. The crude ethyl acetoaoetate is 
then separated and purified by distillation under ordin^ 
or reduced pressure. With careful working the yield 
is almost quantitative. — P. Shok. 

Niton [radium emanation] aa a therapeutic agent. W. 

Kamsay. Lancet, 1914, 186, 1481—1483. 

For theraf)eutic purposes the use of niton ]>os8esBes the 
advantage that there is no risk of loss of the valuable 
radium salt. The radiating power of niton is 75% of that 



of the radium from which it is 
derived, and its “ stren^h ” at 
any given time can be read 
from a curve representing its 
rate of decay. An apparatus 
for filling with niton, tubes, 
bulbs or noUow discs of iron or 
nickel, preferably the latter, is 
described and illustrated (see 
Pig. 1 ). The reservoir, A, from 
wmeh the air has been pre- 
viously expelled through M and 
£, by merouiy from B, is placed 
in communication with the 
bulbs, H, containing a solution 
of radium bromide, and the air 
which pMses from the bulbs 
into A ie expeUed as before. 

These operations are repeated 
three or four times and air is 
exhausted in a similar manner 
from the hollow disc or the like, 

is to be filled with niton. Then after, say, 34 hours 



have aoonmulated in H are drawn into A, and after raising 


B, a spark is passed between wires sealed in at D. iUtor 
expkxung, about 0*5 c.o. of hydrogen, carrying the niton^ 
is left and this is allowed to psm into J by turning tl^ 
tap, 0. The vertical tube from J is preferably of thin 
lead so that it can be sealed by pinebng with a pair of 
pliers. Any gas left above Q is drawn back into A by 
lowering B. If the amount of gas be too large, for example, 
for filling very fine glass capilbry tubes, a small quantity 
of oxygen (about hau the volume of the residual hydrogen) 
from the tube, K, is trapped by means of mercury in the 
inverted siphon, £, drawn into A, and a spark i^ain 
passed, the minute residue then l^ing forced into the 
capillary tube to be filled, in the manner described above. 
To recover residual niton from a hollow disc or the like 
after it has been used, the apparatus shown in Pig. 2 is 
used, wherein a is the piece of rubber tubing shown at I in 
Pig. 1, d is the thin lead tube projectii^ from the hollow 
disc, J (Fig. 1 ), and 6 is a piece of steel with a sharp cutting 
edge. Aftc^r exhausting the air by manipulating the 
mercury reservoir, B, 6 is pushed in so as to cut the tube, 
d, whereupon the niton passes into the reservoir, A. 
Gloss capillaries are introduced into the tube, c, and 
broken by shaking. If gas be “ drawn ” from 600 mgrms. 
of radium bromide after 24 hours, 3*6 c.c. arc obtained, 
containing 01 5 of the total amount of niton in equilibrium 
with this quantity of radium, and as the efficiency of the 
niton is 75 per cent, of that of the radium, this quantity 
at the time of “ drawing ” would be equivalent to 
500x0 16x 0-75=56 mpms. of radium bromide. If gas 
be “ drawn ” at the end of 12 hours, 1*8 c.c. are obtained 
containing 0-08 of the total amount of niton in equilibrium 
with the radium, and hcncc equivalent to 600 X 0 08 X 0-75 
=30 mgrms. of radium bromide.' It is therefore advan- 
tageous to make frequent drawings ” of niton from the 
radium bromide, and this is an argument in favour of 
a central institution where a large supply of radium could 
be kept. — A. S. 

SaUa of the fatty acids ; Electrolysis oj molten . J. 

Petersen, t Blektrochem., 1914, 20, 328—323. 
When molten lead, zinc, and sodium salts of fatty acids 
were electrolysed the products at the anode were similar 
to those obtained from aqueous solutions, but much 
smaller in amount. The secondary decomposition of the 
anode radical was however much more complex and the 
gases evolved contained (in addition to carbon dioxide) 
carbon monoxide, hydrogen, olefines, and usually more 
than one saturate hydrocarbon. The saturated hydro- 
carbons wore mainly ethane and methane. On heating 
the anhydrous lead salts of the fatty acids with sulphur, 
the volatile portion consisted of small quantities of gas- 
as above, and a liquid consisting almost entirely of the 
corresponding fatty acid, together with a trace of the ester 
(methyl acetate, ethyl propionate, etc.). — W. H. P, 


Patents. 

VaccineSf cuUureSt and the Uhe^ and the preparation thereof, 
C. J. H. NiooUe, Paris. Eng. Pat. 26,535, Nov. 19, 1913. 
Soluble fluorine compounds are used to stabilise ** 
vaccines from bacterial cultures or killed virus. The 
bacteria may 1^ suspended or emulsified in a 0*7% solution 
of sodium fluoride, centrifuged rapidly, and separated 
from the solution ; the separated mass is again suspended 
in sodium fluoride solution and centrifuged, and the 
deposited matter emulsified and diluted to produce the 
vaccine. The fluorine oomi>ound may be rendered in- 
soluble at the time of using, if desired, ^ adding barium 
chloride or a salt of lead or calcium.— T. P. B. 

Ethyl acetate from acetaldekyie ; Preparation of . 

Consortium f. Elektroohem. Industrie, Oes. m. b. H., 
Nfimbm, Germany. Eng. Pate. 26,825 and 29,826» 
Nov. 21, 1918. Under Int. Conv., Nov. 27, 1912, and 
Feb. 21, 1913. 

(1.) Aoraldbetde is converted afanoet quantitatively 
into ethyl acetate by means of small amounts of aluminium 
alkyl oxides (alooholates) in presence of catalytic agents^ 
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partiottUriy holidoi or haiofon oompoondi, such m thoM 
of tin, almninlum, nnd lilioon, whioh ore not bv them* 
selyee capable of forming acetic ester from aoeUldehyde. 
For example, 6 puts ox alnmininm ethoxide, containing 
about 10% of aluminium chloride, is added gradusUy 
to 135 parts of aldehyde ; after standing for ten hours, the 
acetic ester (123 parts) is separated by distillation. (2.) 
Instead of using an aluminium alkyl oxide and another 
catalyst, the product obtained by treating aluminium 
alkyl oxide with water or a substance containing water, 
may be used to convert acetaldehyde into ethyl acetate. 
The most active of the products of this class appear to be 
those containing from 10 to 25% Al. — ^T. F. B. 


esters of arylcarbamio acids. The products are powuful 
anASthetios.— T. F. B. 


Halogenated CC-dkUkglbarbU»ric acide ; Proceaa for 
preparing -^ — . A. Einhorn. Cer. Pat. 272,611, 
Nov. 27, 1912. 

(Xy-DrALKVLBARBiTnRio aoids are heated with hdogens 
under pressure, preferably in presence of an indifferent 
organic diluent. The resulting halo^n compounds 
contain the halogen in the alkyl groups. They arc soluble 
in dilute alkali carbonates and m ammonia, and may be 
used for the preparation of soporific agents.— T. F. B. 


Halogen derivatives; Transfornutiion o/— -[/nfo oWe- 
hydes], Fabriques do Produits de Chimie Organique 
de Laire. First Addition, dated Feb. 11, 1913, to 
Fr. Pat. 452,537, March 7, 1912 (soo this J., 1913, 673). 

A NUMBER of now aldehydes have been prepared by the 
action of urotropine on monohalogcn derivatives, as 
described in the principal patent; among them are 
VI- and p-toluio aldehyde, 3.4-, 2.4-, and 2.5-dimethyl- 
benzaldohyde, p-ethyl-, ®-propyl-, p-butyl-, p-isoamyl-, 
and p-cyclohexylbenzaldehydc, and mothylethyl-, methyl- 
propyl-, and methylbutylbenzaldehyde. 1 he mi xed phenol 
carbonates, such as CjH 50 .C 0 . 0 C,H..CHa 01 , may also bo 
used for the preparation of hydroxyaldehydes. — T. F. B. 


Hydroxylaminc nitrite and other sails oj hydroxyUimine ; 

ProceM for preparing . Toolle und vom Hofo, 

and J. Kronen. Fr. Pat. 466,070, Dec. 11, 1913. 

A SOLUTION of a nitrite is mixed with ammonia or an 
ammonium salt and reduced by means of zinc dust. 
Inferably 4 parts of scxlium nitrite and 3*1 parts of 
ammonium chloride arc dissolved in 50 parts of water, 
and 3 to 4 parts of zinc dust is slowly added, with stirring : 
a solution of hydroxylaminc nitrite is obtained. — T. F. B. 


Mercary paranucleinale toUh alkalis ; Process for preparing 

compounds of . Knoll und (jo. Ger. Pat. 272,687, 

Jan. 21, 1913. 

Mbbcuby p-nucleinate is dissolved in alkali and the 
solution treated with alcohol, or p-nuoleinic acid is 
neutralised with an alkali and the solution is treated with 
mercuric chloride and alcohol. The products are easily 
soluble in water, giving neutral solutions suitable for 
therapeutic injection. — ^T. F. B. 

Mercury paranucleinale with tannin ; Process for preparing 

compounds of . Knoll und Co. Ger. Pat. 

272,688, Jan. 21, 1913. 

Compounds of mercury p-nucleinate with tannin are 
obtained by treating the mercury salt with a solution of 
tannin, or by dissolving mercury p-nucleinate in alkali 
and treating with a solution of tannin, or by treating 
sodium p-nucleinate with mercuric chloride solution and 
tannin solution. — ^T. F. B. 


Dihydroxybemene-arsinic acid ; Process for preparing a 
— . Farbwerko vorm. Moister, Lucius, und Brtining. 
Ger. Pat. 272,690, Deo. 14, 1912. 
m-DiHYDBOXYBBNZENB-ARSiNic acid w obtained by 
heating resorcinol with arsenic acid. — ^T. F. B. 


Olycerol-halogenhydrins and polyhydroxy-fatty acid esters 2 

Process for preparing . A. Griin. Ger. Pat. 

272,337, July 23, 1912. 

Triglycerides of hydroxy-fatty acids are treated with 
the calculated quantity or with excess of hydrohalogen 
acid in the gaseous form or dissolved in alcohol, under 
pressure; the glycerides may be used in the form of a 
solution. The principal producte from castor oil are 
glycerol mono- and diohlorhydrins and esters of poly- 
ricinoleic aoids. The yields of chlorhydrins amount to 
90 to 98%, whilst the polyrioinoleic acids arc obtained 
in theoretical quantity. — ^T. F. B. 


Albumin with alkaline-earth or heavy metal phosphates, 
sulphates, and sUioates ; Process tor preparing com- 
pounds of soluble in alkali, W. Wolff und Co. 

G. m. b. H. Ger. Pat. 272,517, July 18, 1912. Addition 
to Ger. Pat. 253,839 (see this J., 1913, 47). 
Albuminoids, albumoses, peptones, or their hal<^n 
substitution products are treated in aqueous alkaline 
solution with an alkali phosphate, sulphate, or silicate 
and a soluble salt of an alkaline-earth metal (other than 
calcium) or of al »"*ioium , chromium, zinc, lead, bismuGi, 
copper, silver, ot tin ; the complex albumin compound 
is separated from the resulting solution by neutrmising 
with a small quantity of aci^ by addi^^ ammonium 
sulphate or sooium chloride, or by precipitation with 
alcohol or acetone. — ^T. F. B. 


Cyanhydrins of aldehydes and ketones ; Process for pre- 
paring derivatives of . A. Albert. Ger. Pat. 

273,073, July 30, 1912. Addition to Ger. Pat. 259,502 
(see this J., 1913, 673). 

Selenium compounds, analcgous to the sulphur wm* 
pounds described in the principal patent, are obtained by 
treating acylated cyanhydrins with hydrogen selenide. 
They may be used in meaicine. — ^T. F. B. 


Acetic anhydride ; 
Gos. f. Anilinfabr. 


Process for preparing Act.- 

Ger. Pat. 273,101, Jan. 16, 1912. 


A GOOD yield of acetic anhydride is obtained by passing 
chlorine into a mixture of an acetate and a chlorine com- 
pound of sulphur ; the temperature should not be allowed 
to rise above about 20® C.— T. F. B. 


p^Aminophenyl ester of salicylic acid; Process for pre- 
paring derivatives of containing sulphur. J . Abelin, 

eT B ttrgi, and M. Perelstein. Ger. Pat. 273,221, May 18, 
1913. Addition to Ger. Pat. 268,174 (see this J., 1914, 
220 ). 

The ®-aminophenyl ester of salicylic acid is treated with 
an alkali or ammonium salt of w -methyl-, eth 3 d- or 
propylsulphonic acid in presence of methyl or e^yl 
alcohol ; it is preferable to add a condensing agent, snob as 
sodium acetate. The alkyisulphonates are obtaM in 
almost quantitative yield and in a state of purity.— T. F. B. 


Aruharbamic acid esters; Process for weparing . 

Farbwerke y<»m. Meist^, Lucius, und BrOning. Ger. 
Pat. 272,529, Jao. 9, 1913. 

ALEYLAimiiB are treated with derivatives of eiylearbi^o 
acids, or aliphatic andnes are treated with halogenalkyl 


Us of lower fatty acids ; 

. J, Bonrer. €ter. Pat. 2^271, May 27, 1913. 

4ddHion to Ger. Pat. 272,986 (see this J., 1914, 568). 

DOVTABLB matter other than wood, rooh w 

ivee, nut-shells, etc., are extracted with dilute ilkaline 




«oluiion«, either at the ordinoiy temp^tuie or at hkhar | 
temperatures and pressures, in a diffusion battery, sm tiie I 
liquor is evaporated. The yields of lower fatty acids 1 
obtainable from beech leaves and hay by this process j 
amount to 4% of the weight of the air-dry material, l 

-T.F.B. 

Cu,pric salt of cholic acid ; Proces.i for preparing the . ' 

Knoll und Uo. Ger. Pat. 273.317. April 18, 1913. 

*SoLtJTiONS of cupric salts are treated with sodium cholate 
in presence of methyl or ethyl alcohol ; cupric cholate is 
obtained in a jmre, comfwict form, which can easily be ^ 
dried, whereas when the reaction is carried out in aqueous ' 
solution the product is obtained as a voluminous, gela- 
tinous mass which it is difficult to dry. — T. F. B. 

Bromodialkylacciumide ; Process for jtrepariug derimtives > 

of . Farbwerke vorm. Mcister, Taicius, und Briin- 

ing. Ger. Pat. 273,320, April 18, 1913. 

Bbomodi A LKYLAOBT AMIDES are treated with formaldehyde 
in presence of a condensing agent, to jiroduoc N-methylol | 
compounds, of the composition, RBiOBr.CO.NH..CH|OH, ' 
where H and H, represent alkyl groups. The products j 
pOBsesB strong hypnotic and sedative properties. — T. F. B. j 


Alkyl‘ and arjflatnimmethylalkyl ethers; Process f nr pre- 
paring . E. Merck. Oor. Pat. 273,323. Jan. 23, 

1913. 

One mol. of a halogenmethylalkylether is brought to 
reaction with two mols. of an aliphatic or fatty-aromatic 
primary br secondary amine, nreferably in jiresonce of an 
indifferent organic solvent. Tne products have the general 
formula, alkyl.O.CHj.NRRi, where R represents alkyl or 
.aralkyl and Rj hydrogen or alkyl ; they may bo used in 
,the preparation o{ medicinal products, such as hydrastinine. 

— T. F, B. 


Panama bark ; Treatment of for ftreveniing the pro- 

duction or separation of druM therefrom. E. Mandelbaum, 
and Dr. A. Kauffmann und Co., Asperg, Germany. 
Eng. Pat. 21,862, 8ept. 27, 1913. Under Int. Oonv., 
Sept. 27, 1912. 

:SKlGer. Pat. 264,163 of 1912; this J., 1913, 1031.— T. F. B. 


nChlariwtlsd aromatic or cydk compounds ; Manufxicture 

(jjf . Fabriquea de Produits de Chimie Organique de 

Laiie, Issy les Moulinoaux, France. Eng^. Pat. 30,068, 
Deo. 31, 1913. Under Int. Conv., Jan. 17, 1913. 

..See Fr. Pat. 464,646 of 1913 ; this J., 1914, 503.-T. F. B. 

AcMiekyde ; Process of preparing . E. Baum and 

M, Mugdan, Assignocs to Consortium f. Elektroohem. 
Industrie G. m. b. H., Nuremberg, Germany. U.S. Pat. 
1.096,667, May 12, 1914. 

.See Fr. Pat. 466,370 of 19U ; this J., 1913, 969.— T. F. B. 


JSthyl acstahefram acetalddiyit ; Process for preparing — 
OoMortiuni I. Elcktcoohem. Industrie G. nu b. H. Fr. 
Pat. 466,966, Nev. 26, 1913. 


Eng. Pats. 26,826 and 26,826 of 1913 ; 
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amidol and 2-5 grms. of thiosidphate in 100 e.o. of water, 
does not give images of suffloieiiit density, and requiic* 
from 37' to 46 minutes to act completely. The autboes 
tried to prepare an amidol solution wuch would wofk 
more rapidly, by increasing the amounts of amidol and 
thiosulphate, but the images were still too thin. Similarly 
with metoquinone and s^um sulphite and carbonate it 
was imiKMsibie to obtain sufficient density. However, it 
was found that the use of caustic soda instead of carbonate 
resulted in a rapidly acting solution which gave satisi^- 
tory images. The best formula is, metoquinone, 0*6 gnn. : 
anhydrous sodium sulphite, 3 grms. ; caustic so^, 6-6 
grm. ; sodium thiosulphate, 0 grms. ; water, 100 c.c. In 
this solution the imago is completely dovelojied in 60 to 
90 seconds at a temjierature of 18° to 22" C. It is best to 
make the metoquinone and sulphite into one solution and 
the caustii; soda and thiosulphate into another, and to mix 
the two at the time of using.— T. F. B. 


Patent. 

Tellurium toning bath for photographic, silver images. 
Chem. Fabr. auf Action, vorm. E. Kchering. Ger. Pat. 
272,162, .Ian. 1, 1913. Addition to Ger. Pat. 271,041 
(see this J., 1914, 503). 

Developed and lixod '' gas-light ” prints are toned 
pleasing bluish-grey shades by using solutions of tellurium 
m alkaU sulphite. — T. F. B. 


XXIL-EXPLOSIVES ; MATCHES. 

ICrplosion ; Circumslance,s attending an , which occurred 

on Feb. 20, 1914, in an incorporating house in the factory 
of Nobel's Explosives Co., Ltd., at Ardeer, Aw. Major. 
A. Cooper-Key, H.M. Chbf Inspector of Explosives. 
LCd. 7396.] 

Eight men were killed os the result of an explosion of 
4180 lb. of blasting gelatin and gelignite in a building, 
43 ft. by 26 ft., constructed of wood, in which wore eight 
incorporating machines. The machines hod two yortmal 
revolving gunmetal spindles, each canning 12 horizontal 
Idades, in three sets of 4, the blades of one spindle being 
about ^ inch below the corresponding blades of the other. 
There was ample ciearaaoe between the ends of the blades 
and the sides of the pan containing the ox|doBive. In 
the Insi)eotor’e (qnnion the accident was probably due to 
some action on the part of one of tho men engaged in 
charging the machines, and the only loose artiim which 
could possibly fall into the machines, during the operation 
of loading, would seem to be a thin sheet-lead apron 
employed to prevent s{)illage during the traneforenoe of 
the thin jelly from the box to tho pan. Three “ runners ” 
wore among those killed. The erection of a simple form 
of shelter ageiASt the outer slo^ of the mouod sm ole^r 
of the tuBOel would be an adoationdl factor of safety for 
'^runners.’* Attention is drawn to the probable aavis- 
ability of isolating incorporating maobinee in separate 
compartments* dimed by oonerete walls, but the iBspaotor 
is not peeper^ to make a definite recommendation on 
this pomt. The incorporating machines were driven by 
a line of shafting level with the oeilins. In the present 
case one ^rtion of this shafting, 21 ft. in length, was 
found halt buried iu the ^und, and another piece, 16 ft. 
long, was dug out of we mound protecting a dannr 
bunding. Thu souBce of danger would be Aviated py 
the use of two separate shafts, one on each side, situated 
outside the building and sunk level with, or Mow the 
level of, the floor.— G. W. MoD. 


Silver bromide-gelalin plates ; The simvitaneous develops 

mmt and 4a^n of . C. Otsuhi and T. Sudsuhi. 

Mem. Coll Soi. and Eng., Kyoto Imp^ Univ., 1914, 6, 

2^22. 

-5!mi emebined devslopwn and fifung solution pw^ppsad hj 
jQMtif (MhOt* JEen., 1911,. 170), oontsuung 1 gpatL of 


Smokeless powders ; ExperimerUs upon the i^kioh of large 

guatUHies of at ihe Russian Powasr Factory at 

SMMbwrg^ A. Saposohnikow. Z. gee. Sohiess- und 
Speengitoffw., 1914, 10, 187—190, 217-219. 

NiT»QCiiu«v<.(>8a powder, either in the form of strip .or 
tube from 2 to 3'O.mm. in thiokness> or diameter, w|u 
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partiottUriy holidoi or haiofon oompoondi, such m thoM 
of tin, almninlum, nnd lilioon, whioh ore not bv them* 
selyee capable of forming acetic ester from aoeUldehyde. 
For example, 6 puts ox alnmininm ethoxide, containing 
about 10% of aluminium chloride, is added gradusUy 
to 135 parts of aldehyde ; after standing for ten hours, the 
acetic ester (123 parts) is separated by distillation. (2.) 
Instead of using an aluminium alkyl oxide and another 
catalyst, the product obtained by treating aluminium 
alkyl oxide with water or a substance containing water, 
may be used to convert acetaldehyde into ethyl acetate. 
The most active of the products of this class appear to be 
those containing from 10 to 25% Al. — ^T. F. B. 


esters of arylcarbamio acids. The products are powuful 
anASthetios.— T. F. B. 


Halogenated CC-dkUkglbarbU»ric acide ; Proceaa for 
preparing -^ — . A. Einhorn. Cer. Pat. 272,611, 
Nov. 27, 1912. 

(Xy-DrALKVLBARBiTnRio aoids are heated with hdogens 
under pressure, preferably in presence of an indifferent 
organic diluent. The resulting halo^n compounds 
contain the halogen in the alkyl groups. They arc soluble 
in dilute alkali carbonates and m ammonia, and may be 
used for the preparation of soporific agents.— T. F. B. 


Halogen derivatives; Transfornutiion o/— -[/nfo oWe- 
hydes], Fabriques do Produits de Chimie Organique 
de Laire. First Addition, dated Feb. 11, 1913, to 
Fr. Pat. 452,537, March 7, 1912 (soo this J., 1913, 673). 

A NUMBER of now aldehydes have been prepared by the 
action of urotropine on monohalogcn derivatives, as 
described in the principal patent; among them are 
VI- and p-toluio aldehyde, 3.4-, 2.4-, and 2.5-dimethyl- 
benzaldohyde, p-ethyl-, ®-propyl-, p-butyl-, p-isoamyl-, 
and p-cyclohexylbenzaldehydc, and mothylethyl-, methyl- 
propyl-, and methylbutylbenzaldehyde. 1 he mi xed phenol 
carbonates, such as CjH 50 .C 0 . 0 C,H..CHa 01 , may also bo 
used for the preparation of hydroxyaldehydes. — T. F. B. 


Hydroxylaminc nitrite and other sails oj hydroxyUimine ; 

ProceM for preparing . Toolle und vom Hofo, 

and J. Kronen. Fr. Pat. 466,070, Dec. 11, 1913. 

A SOLUTION of a nitrite is mixed with ammonia or an 
ammonium salt and reduced by means of zinc dust. 
Inferably 4 parts of scxlium nitrite and 3*1 parts of 
ammonium chloride arc dissolved in 50 parts of water, 
and 3 to 4 parts of zinc dust is slowly added, with stirring : 
a solution of hydroxylaminc nitrite is obtained. — T. F. B. 


Mercary paranucleinale toUh alkalis ; Process for preparing 

compounds of . Knoll und (jo. Ger. Pat. 272,687, 

Jan. 21, 1913. 

Mbbcuby p-nucleinate is dissolved in alkali and the 
solution treated with alcohol, or p-nuoleinic acid is 
neutralised with an alkali and the solution is treated with 
mercuric chloride and alcohol. The products are easily 
soluble in water, giving neutral solutions suitable for 
therapeutic injection. — ^T. F. B. 

Mercury paranucleinale with tannin ; Process for preparing 

compounds of . Knoll und Co. Ger. Pat. 

272,688, Jan. 21, 1913. 

Compounds of mercury p-nucleinate with tannin are 
obtained by treating the mercury salt with a solution of 
tannin, or by dissolving mercury p-nucleinate in alkali 
and treating with a solution of tannin, or by treating 
sodium p-nucleinate with mercuric chloride solution and 
tannin solution. — ^T. F. B. 


Dihydroxybemene-arsinic acid ; Process for preparing a 
— . Farbwerko vorm. Moister, Lucius, und Brtining. 
Ger. Pat. 272,690, Deo. 14, 1912. 
m-DiHYDBOXYBBNZENB-ARSiNic acid w obtained by 
heating resorcinol with arsenic acid. — ^T. F. B. 


Olycerol-halogenhydrins and polyhydroxy-fatty acid esters 2 

Process for preparing . A. Griin. Ger. Pat. 

272,337, July 23, 1912. 

Triglycerides of hydroxy-fatty acids are treated with 
the calculated quantity or with excess of hydrohalogen 
acid in the gaseous form or dissolved in alcohol, under 
pressure; the glycerides may be used in the form of a 
solution. The principal producte from castor oil are 
glycerol mono- and diohlorhydrins and esters of poly- 
ricinoleic aoids. The yields of chlorhydrins amount to 
90 to 98%, whilst the polyrioinoleic acids arc obtained 
in theoretical quantity. — ^T. F. B. 


Albumin with alkaline-earth or heavy metal phosphates, 
sulphates, and sUioates ; Process tor preparing com- 
pounds of soluble in alkali, W. Wolff und Co. 

G. m. b. H. Ger. Pat. 272,517, July 18, 1912. Addition 
to Ger. Pat. 253,839 (see this J., 1913, 47). 
Albuminoids, albumoses, peptones, or their hal<^n 
substitution products are treated in aqueous alkaline 
solution with an alkali phosphate, sulphate, or silicate 
and a soluble salt of an alkaline-earth metal (other than 
calcium) or of al »"*ioium , chromium, zinc, lead, bismuGi, 
copper, silver, ot tin ; the complex albumin compound 
is separated from the resulting solution by neutrmising 
with a small quantity of aci^ by addi^^ ammonium 
sulphate or sooium chloride, or by precipitation with 
alcohol or acetone. — ^T. F. B. 


Cyanhydrins of aldehydes and ketones ; Process for pre- 
paring derivatives of . A. Albert. Ger. Pat. 

273,073, July 30, 1912. Addition to Ger. Pat. 259,502 
(see this J., 1913, 673). 

Selenium compounds, analcgous to the sulphur wm* 
pounds described in the principal patent, are obtained by 
treating acylated cyanhydrins with hydrogen selenide. 
They may be used in meaicine. — ^T. F. B. 


Acetic anhydride ; 
Gos. f. Anilinfabr. 


Process for preparing Act.- 

Ger. Pat. 273,101, Jan. 16, 1912. 


A GOOD yield of acetic anhydride is obtained by passing 
chlorine into a mixture of an acetate and a chlorine com- 
pound of sulphur ; the temperature should not be allowed 
to rise above about 20® C.— T. F. B. 


p^Aminophenyl ester of salicylic acid; Process for pre- 
paring derivatives of containing sulphur. J . Abelin, 

eT B ttrgi, and M. Perelstein. Ger. Pat. 273,221, May 18, 
1913. Addition to Ger. Pat. 268,174 (see this J., 1914, 
220 ). 

The ®-aminophenyl ester of salicylic acid is treated with 
an alkali or ammonium salt of w -methyl-, eth 3 d- or 
propylsulphonic acid in presence of methyl or e^yl 
alcohol ; it is preferable to add a condensing agent, snob as 
sodium acetate. The alkyisulphonates are obtaM in 
almost quantitative yield and in a state of purity.— T. F. B. 


Aruharbamic acid esters; Process for weparing . 

Farbwerke y<»m. Meist^, Lucius, und BrOning. Ger. 
Pat. 272,529, Jao. 9, 1913. 

ALEYLAimiiB are treated with derivatives of eiylearbi^o 
acids, or aliphatic andnes are treated with halogenalkyl 


Us of lower fatty acids ; 

. J, Bonrer. €ter. Pat. 2^271, May 27, 1913. 

4ddHion to Ger. Pat. 272,986 (see this J., 1914, 568). 

DOVTABLB matter other than wood, rooh w 

ivee, nut-shells, etc., are extracted with dilute ilkaline 


I9yi8i6,l»u. 


^70 


by the prtf^UUon of biiirinm ralpliAto, whkih k 
quently treated with eulphdrio Mid, the fluorine beihg 
ni^ly converted into Iom fluoride, and the lead doteC’ 
mined eolorimetricaUy as colloidal lead sulphide. 
results of the examination of a number of natural waterl^ 
by this method show that their fluorine content vari^ 
from 0*6 mgrm. per litre in the case of the R. Vilaine„ 
draining plutonio and metamorphic rooks, to 0*01 mgrm. 
for the Lake of Geneva, whose waters are partly odicaroous, 
serving to precipitate the fluoride in the presence of 
soluble, phoBphate8.->-J. L. F. 


Boron in mineral watere. H. Fonzes-Diacon and Fabre. 

Comptes rend., 1914, 158, 1541 — 1642. - j 

The boron-content of various mineral waters was invosti- 
gated by the colorimetric method of Bertrand and 
Agulhon (see this J., 1014, 105, 273). It seems to depend, 
to some extent, upon the temperature, varying from 0*06 — | 
0*07 mgrm. per litre for the Royat group, and rather loss 
for the Vichy group, to loss than O-OOS mgrm. in cold 
mineral waters. — J. L. F. 


Dumreoid [colloidal] mluliom ; Procenaes which occur on 

making unth liquid and solid mhstanee^ jmuAicaUy 

inaduble in the dispersion-medium. P. von Weimarn 
and A. Alexejow. J. Russ. Phys.-Chem. Gee., 1^14, ^ 
46 , 133—135. Chem. Zentr., 1014, 1, 1627. 

Conteary to the statements of Salbom (Kollo.dchem. 
Beihofto, 1011, 2, 79) and Zsigmondy (Kolloid-Zoits., 
1013, 18, 105), it was found that all colloids in aqueous 
media, even those with a negative electric charge, are 
coagulated by sufficiently prolonged shaking with liquids 
insmuble in water. An aqueous colloidal gold solution 
was coagulated by toluene, bromobonzene, oil of turpen- ! 
Aine, salol, diphenylamine, brucine, iodoform, copMr oleate, i 
acetic anhydride, other, petroleum spirit, chloroform, | 
and petroleum ; a colloidal gold solution in glycerin by 
toluene, chloroform, and petroleum spirit; an aqueous 
alcoholic colloidal barium sulphate solution by toluene and 
oil of turpentine, and an aqueous colloidal ferric hydroxide 
solution oy oil of turpentine. — A. S. 


Books Received. 


fhtu i— (!•) iBtrodooiioii: IL' AppUanoit -flof litatiiig. 
III. Egfp. IV. Bearing. V. Temperatnxe'and bnoddity. 
VI. SiuT-worm diseases. VII. Pasteur system of seleoti^ 
disease-free eggs. VIII. Grasserie. IX. FMheriSb 
X. Musoardine (all three, diseases). XI. Reeling. ]UL 
Mulberry, and its diseases, etc. XIII. Silk washing. 
XIV. Silk dyeing, with Mid colours, basio colours, alizarui 
colours, and vegetable colours. XV. Weaving. XVI. 
Advice and information. 


Lbctitbeb on Ekflosivbs. By Wiluxm Maonab, 
[The Institute of Chemistry of Great Britain and 
Ireland.] 30, Bloomsbury Square, London, W.O. 
1914. Price 2s. 6d. 

Two lectures delivered before the Institute, the first on 
February 26th, 1014, and the second on March 26th, 1914. 
They fill 67 pages, and contain 19 illustrations. The 
classification of matter is as follows : — T. Historical sketch 
of manufacture and use of ei^losives. II. Detonators, and 
their use and scope. 111. (Varactor of explosive decom- 
(Hisitions. IV. Two modes pf explosion i—(a) Combustion 
or deflagration. (6) Detonation. V. Velocity of explosion 
wave in detonat^ explosions. VI. Conditions for fore- 
seeing explosions, and interferences necessitating experi- 
ment, also e:^)ori mental limitations. VII. Heat developed, 
etc. VIII. Explosion heats ; attempts at measurement. 
IX. Sensitiveness, etc. X. Qualities explosives should 
possess. XI. Testing explosives. XII. Governmental 
rules and regulations (Home Office) for construction and 
working of i^tories. XIIl. I^ooesses and plant. ' XIV. 
Military propellants. XV. Sporting powders. XVI. 
Fiery coal mines and explosives (Home Office). XVII. 
Filling for shells. XVIII. Novel application of explosives. 
XIX. Scope of chemists’ work with explosixes. 


The Gas Chemists’ Summary, 1913. By ,A. V. Hbnd- 
RiuKsoN, Chemist to the South Suburban Gas 
Company, etc. Walter King, 11, Bolt Court, Fleet 
Street, London, E.C. 1914. Price Ss. fid. 

Volume (8i by 6J ins.), containing 107 pages of subject 
matter, witn Bibliography of 8 pages, and .n alphabetical 
index, also a few iliustrations. The classification of 
subjects is as follows : — I. Carbonisation. II. Condensa- 
tion, washing, purification, and naphthalene extrMtion. 
1 1 1. Tar and ammonia. IV. Oil gas and carburetted water- 

g as. V. Photometry and calorimetry. VI. Gaseous 
eating and ventilation. VII. Gas analysis. VIII. Tests. 
IX. MlsoellaneouB. 


The Fixation of Atmospheric Nitrogen. By Joseph ] 
Knox, D.So., Lecturer on Inorganic Chemistry, : 
University of Aberdeen. Gurney and jMkson, 33, | 
Paternoster Row, London, E.C. 1914. Price 28. net. j 
Volume (7| ins. by 6 ins.), containing 103 pages of subject- : 
matter, 6 of bibliography, and an alphabetical index. > 
There are seven illustrations. The text is classified m | 
follows I. Fixation of atmospheric nitrogen as nitric t 
and nitrous acids, or as their salts. II. Synthesis of j 
ammonia and ammonium compounds from atmospheric j 
nitrogen. III. Conversion of atmospheric nitrogen into , 
compounds which readily yield ammonia. j 


Instructions for Rearing Mulberry Silk-Worms, j 
[Agricultural Research Institute, Pusa.j Bulletin | 
No. 39, 1914. By M. N. De. Member of the Sericulture 
Assoc., Japan, etc. Calcutta : Superintendent Govt. 
Printing, India. 1914, Price 4 annas, or.6d. 

Pamphlet (9|inB. by 7JinBr), containing ^ pages of 
subjdct-'mAtter with 8 illustiations. The text' is dassified 


I Monographs on Biochemistry.] Alcoholic Fermen- 
tation. By Arthur Harden, Ph.D., D.Sc., F.R.S., 
Professor of Biochemist^, London University, etc. 

1 2nd effit.]. Longmans, Green & Go., 39, Paternoster 
Row, London; Fourth Avenue and 30th Street, New 
York ; Bombay, Calcutta, and Madras. 1914. Price 
48. net. 

Volume (94 by fi| ins.), containing 135 pages of subject 
matter, with 7 illustrations, 19 pages of Bibliography, and 
an alphabetical index of subjects. These monogiuphs are 
edited by R. H. A. Plimmer, D.So., and F. G. Hopkins, 
D.Sc., F.R.S., and the present volume contains a general 
preface by the editors. The classifioation of the matter 
IB as follows:—!. Historical introduction. II. Zymase 
and its properties. III. The function of phosphates in 
alcoholic fermentation. IV. The Go-enzyme of. yeast- 
juice. y. Action of some inhibiting and accelmrating 
agents on ^ enzymes of yeast-iuioe. VI. Garboxylase. 
^1, The by-products of alcoholic fermentation. VIII. 
The ehemioal ohanges involved in fermentation. IX. 
liic mechanism of fermentation. 
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DISCUSSION ON FUEL-GASEOUS, LIQUID, AND 
SOLID. 

Professor John W. Cobb (Leeds), in opening the 
discussion, said that when such a fuel as coal was burned 
completely, the same amount of carbonic acid and water 
was always formed, and the same amount of heat generated, 
but the amount of heat utilised depend^ on a number 
of considerations, and called for skill in the design and 
use of apparatus. Moreover, coal was not simply a 
potential source of so many heat units but was a chemical 
substance capable of 3 rielding other chemical substances 
of considerable commercial value on its way to carbon 
di-oxide and water if the process were controlled. That was 
the reason for the existence of many fuel problems, and, 
particularly, modern fuel problems. If coal were burned 
in one stage the smoke problem had to be fa^. The 
existence of the smoke nuisance might be said briefly to be 
duo to this particular fact : that although distillation 
and oxidation of coal could both go on at low temperatures 
the distillation reached a high vdocity at a comparatively 
low temperature, at which combustion was very slow. 
Another problem arose from the difficulty of using large 
quantities of fine dust coal. The dust below ground was a 
^nger, and the most effective means of securing that it 
should be brought out was to make its economical use 
possible. Dust-firing for boilers and furnaces was 
fortunately making some headway. 

A practical method of dealing with the smoke 
problem was to effect the combustion of coal in 
more than one stage; in one, the coal was gasified, 
in the otW, the gas was burned. A blast of air used 
below a deep layer of glowing coal half-burned it to what 
was known as producer gas, which could be taken away 
and burned completely where desired ; it contained the 
nitrogen of the air-blast and so was called low-grade gas. 
If the coal were only heated, without contact with air, 
as in gas retorts, or coke ovens, the gas contained very 
little nitrogen and was a high-grade gas. The advantage of 
producer gas was made oWious to certain industries by 
the introduction of the important principle, for fuel 
users, of regeneration. As soon as gaseous fuel was used 
it bemme possible to design apparatus in such a way 
that some of the heat leaving furnaces in the product 
of combustion, was restored to the gas and air entering. 
Thus the open hearth steel process became a commercial 
possibility. A higher point of efiioienoy was attained and 
the use of higher temperatures became feasible. The 
process of regeneration was necessary for high temperatures 
with producer gas, but ceased to be of the same importance 
with nigh-grade gas. The significance of that was best 
when one attempted to design a small scale 
appmtus umng the regenerative principle. 

There was also the difficulty in appl 3 ringtne regenerative 
principle to snoall furnaces that the expense of construction 
would be prohibitive, and the cost of renewal of com- 
pBoated working pa^ too great. The possibilities of 
p^ucergas were much increased as soon as another 
disadvantage was removed. For delioate work there 
should be a proper control of the flow of gas and 
air, and the xegeneratois, ports and passages should remain 
unlnse^ and be free from dust. A considerable step was 
made in tlis develonment of producer-gas engineering 
and fumaosi when it became eoonomioiMIt on a large 


scale, to wash producer gas. That was effected success- 
fully by the introduction of a plant the primary purpose 
of which was the recovery of ammonia. 

Dr. Mond found that by the use of a la^ quantity of 
steam it was possible to got half the nitrogen— a pro- 

portion since increased — as ammonia. Under that process 
about 2^ lb. of steam were required for every pound of 
coal, and ^a considerable amount of that steam went 
through the producer undecomposed, so that to establish 
a high degree of thermal efficiency it became necessary 
to recover the latent heat of the large quantity of steam 
escaping through the producer. It was this which led to 
the system of washing towers, by which the gas was sent 
away washed and cooled. It could then be controlled 
and distributed in small pipes ; and the most delioate 
ware could bo exposed, if necessmy, to the full a^on of 
the gas without danger from coal ash. A claim had , 
recently been made that the same high ammonia iwults . 
could he obtained with a smaller quantity of steam in the 
blast essentially by water-jacketing the top of the pro- 
ducer ; but he thought that those who had had much to 
do with the ammonia recovery process would require 
a stricter and narrower definition of the claim made 
before accepting its probable validity. 

Ammonia recovery introduced a new problem since 
ammonia, when it was recovered in producer-gas, coal-gas 
or coke-oven practice as ammonium sidphate, required 
that sulphuric acid should be brought to it, and that had 
to be bought or made. Interest, therefore, attached to 
any process which would do away with the necessity of 
providing sulphuric acid, especially in plants erected in 
somewhat inaccessible places abroad. The sulphur was 
in the coal. The ammonium sulphide was in the gas, 
and by the simple addition of oxygen one got ammonium 
sulphate. The addition of the oxygen was not a process 
as simple as it appeared, but several processes were on 
trial for doing it. 

If no oxygen were used in gasifying coal most of the 
carbon remained as coke, the rest going forward with 
other constituents as permanent gas, and as vapouM. 
Until recently there were two established methods for 
working that sort of process. If town gas were reqmred 
it was made in retorts ; if coke were the primary product 
desired it was made in a coke oven. Modem develop- 
ments were tending to unify the science and practice of 
carbonisation to this extent — ^that it would bo moro 
necessary in the future to consider carefully local condi- 
tions and markets, and decide what modification of 
plants, or what combination of them, was most effective. 
The old horizontal retort was being, to some extent, 
replaced by the vertical retort, in which gravitation was 
used to save labour, and continuous vertical retc^ 
were another development. Processes were also bei^ 
tried and worked in which the temperature and ^ the 
conditions of carbonisation were even further altered "Cnn 
the normal. One object was to make a coke which 
ignited easily and burned cheerfully. If a low t^peratm 
of carbonisation was used only a portion of the vwtUe 
matter was driven off from the coke— the part moat limy 
to produce smoko, such a substance was opalite. 
A ffisadvantage of low-temperature coke wa that it 
was rather soft for carriage, and there was a ffifficnlty in 
controlling the distribution of temperature in a retort 
working at low temperatures ; it was apt to be irregiw* 
In low-temperature carbonisation it was not only the 
coke which was altered, but the gas was richer, M the 
tars and oils which came out and condensed were 
lighter. This was now a point of great importance, 
because of the large and increasing use of motor traffic 
and internal combustion engines generally. The dOTM^ 
had arisen for an increased supply of an ml or spirit which 
was easily and completely volatilised in n;!m:imnt of com 
air, and could be used in a carburejfior. Ono way of 
meeting the difficulty was to design a new carburettmr 
worl^g on a less volatile dL Another wy wy t ^wesk 
out a process by which, a mixture of oils of difiefeiit 
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denaitiM, suoh m ft crude petroleum, could be Altered in 
ohemioftl nfttnre lo fti to contain ft much higher propoftion 
of Tolfttile oik. Work in both theae directiona waa being 
proaecuted vigorously. A third way which would inoreftae 
the supply akhough not to the extent aometimea stated 
waa to carbonise coal so as to yield a large supply ot light 
oils. In the coalite process that waa done by uwi^ a lower 
temperature, but processes were also being tried using 
higher and lower raessures. It was not of course correct 
to say that high benzene yields resulted from low tern* 
peratures ; as a matter of fact, the volatile oik produced 
were more like petrol itself. 

Whether ooke or gas, or both, were burned, we should 
be freed from the smoke nuisance ; but the gas indus^ 
was handicapped by a system of selling ^ at a price 
too far above that of its manufacture and distribution. 
That policy had been defended as a definite means of 
indirect municipal taxation. It was a tax placed upon the 
home'manufaotured article, and the competitor, raw coal, 
was out of reach of the imposer. In effect, it placed a 
premium upon the wasteful use of fuel and pollution of the 
atmos^ere. 

* Dr. W. B. Davidson said he was strongly in agreement 
with Professor Cobb in suggesting that coal should bo 
brought into disuse as mt^ as possible, in favour of 
ooke and gas. From eight years^ personal experience 
he could say that it was quite an easy matter entire^ 
to displace coal in one’s house. If he were on the City 
Council he would make it his business to bring forward a 
resolution that a byelaw be made prohibiting the use 
of coal unless it ooufd be burned without smoke. Some- 
thing drastic waa necessary. The great objection to 
ordinary good gas ooke was the difficulty of ignition 
because it contained only one or two per cent, of volatile 
matter. With a ooke of 6 or 6 per cent, there was no 
difficulty in ignition. He was gl^ that Professor Cobb 
hit out against municipalities who contributed to the 
rates from the gas profits. It was a great mistake not to 
reduce the price of gas to the lowest point. There was, 
he added, a tremendous wastage of fuel even in gas works 
where huge quantities of coal were dealt with. In Birm- 
ingham the amount required in heating the retorts was 
1(M,000 tons and that amount could oe out down by 
the simple device of controlling the primary air as by 
Brooke’s air regulator. At one of the city gas works the 
fuel consumed had been reduced from 26,000 tons to 
16,000 tons per annum — a saving of 9,000 tons, or an 
equivalent oz £5,000. If that were done in the whole 
of the Birmingham gas works there would be a saving 
of 36,000 tons, or nearly £20,000 per annum 

Mr. CoOFBB stated that the prMuction of metalluTgioal 
ooke was about 11 million tons per annum, of wmeh 
not more than 65 to 70 per cent, was produced in a 
Boientiflo way. Taking a coal which haa 30 per cent, 
of volatile matter from this coal when carbonis^ in the 
modern ooke oven the jpeld of coke would be approxi- 
mately 70 per cent With the same amount of coal 
utiUsra in the old type of oven there would probably 
not be more thfm 56 to 60 per cent, of ooke. In addition 
with the bye-produot oven one got 5,500 oubio feet 
of surplus gas, about SO lb. of sulphate of ammonia, 
10 gallons ^ tar and 2| gallons of b^ol. In the ease 
of we beehive oven one got nothing but the coke. It will 
be seen, therefore, that n all the ooke were made in bye- 
produot ovens there would be an enormous saving amount- 
ing to some millions of pounds per annum. In Germany 
greater progress had been made in this respect than 
m this country, as was shown by the figures for the pro- 
duotion of smphate of ammonia. The rapid inorewo in 
produotion was due to the total ad(mtion of bye-product 
ooke ovens in place of those of the Imhive type. There 
were over 3,060 beehive ovens in Yorkshire, over 4,000 
beehive ovens in Durham and several others in o^er 

C of the country. He thoui^t it could be safely said 
every class of coal which was coked at all oouM be 
dealt with in bye-prodnet ovens. This was especially 
important ako m>m the point view of the produotion 
<4 MMeons fuel 

firmi n gfaam had taken the lead in another devdop* 
ment, namaty, the adoption of ohamber ovCna for gaa 
produetion, and theae had kd to a Ug caving of fuel on 


account of the fact that the ovens were heated by pro- 
ducer gas which could be made from inferior fuel and the 
nitrogen could be recovered from these in the form of 
snlplmte of ammonia. He was very soeptioal as to the 
claims made in rriation to the results of low temperature 
oarbonisation. An interesting development of this system 
of carbonisation which was to be worked on a Yorkshire 
Colliery was a combination of the Coalite process with 
gasification of the resulting ooke in gas produoeiB. The 
private Company working this scheme Had realised the 
difficulty they nught be fa^ with when it came to getting 
rid of the smokeless fuel and they had, therefore, adopted 
the idea of gi^fying this in produoers and reoovering the 
ammonia, surplus gas was to be sold to an electric 
power company for the production of electririty. On a 
coke oven plant the surpIuB gas was used for boiler firing 
purposes and in some oases in gas engines. Its value 
on the colliery for boiler firing purposes as compared 
with coal on the oalorifio value basis was about 2a. per 
thousand cubio feet. 

Mr. H. T. PiNNOOK pointed out that it was the applica- 
tion of the regenerative and recuperative principle that 
brought prominence and position to producer gas. This 
principle was easily applied, and it was that oircumstanoe 
which made it fiowble for producer gaa to compete with 
higher power calorific gas for high temperature furoaoe 
use. Ajs to the question of abstracting the sulphur from 

S roducer gas he agreed that such a course was most 
esirable both from the point of view of making sulphtmo 
acid and to facilitate certain kinds of work in which 
sulphur was injurious. Finality had not been reached 
in regard to producer gas and ho thought it was likely 
to develop to that end on the lines of reduced steam 
consumption for making ammonia. He thought there 
would be difficulty, if it was a producer of largo sizo--- 
of from 10 ft. to 11 ft. ffiameter — to cool the interior of it 
sufficiently, merely by outside water iaoketing. Another 
way in which producer plants might bo expected to 
improve was in the more centralism extraction of tar. 
That was the^bugbear of many plants which had to work 
in limited places. The tar had to be extracted at various 
places in cooling, and the colouring matter therefrom 
often found its way into the canals and drains, and caused 
conflict with the local authorities. As to the firing of coal 
dust, the Bettington boiler struck him as ideal from the 
point of view of fuel oonsumption. He did not altogether 
like the idea of small and lone tubes working at high 
rates, owing to sealine, which often meant the scrapping 
of the tubes. If such tubes were employed the proper 
softening of the water had to bo very carefully attended to. 

Mr. W. J. Rxss was of opinion that progress must be 
along the lines of the recovery of the by-proauots, particu- 
larly in gsa-produoer work, serious question presen^ 

was the immense capital expenditure necessary in laying 
down recovery plants with works using large quantities 
of coal It was also neoessary to aim at the further 
removal of dust and of sulphur from producer gas ; and 
if that could be economiwy aohieved without resort 
to by-product recovery the advantage would be con- 
siderable to industries, and to the glass industry 
in partieukr. With some fuek it was poasibk to 
some of the sulphur out of the producer gas by spriBkhng 
the fuel withimilk of lime, but this method was not really 
satisfactory in any way. As to the coal-dust problem, 
it was possibk that much of the dust could be used by 
mixing with tar, and using in briquetted form. 

The London County Council insisted upon purchasing 
coal only on a oalorifio value basis. There were adopted 
four standards— Kialorific value, moisture, ssh content, and 
price. Deductions were made pro rata if the fuel were 
oelow the standards agr^ to in the contracts, and 
oorrespiNidnig bonuses paid if the fuel were above the 
standards. 

Mr. E. J. Guild (Leek) stated that his firml who were 
paper manufactuxers in North Staffordshire, were rMuotant 
to adopt medianical ^tokerji or patent fumaoea. In order 
to avoid BULoke they insisted cn seeding up an excess of air ; 
and he asked if low temper a ture ooke would be of use to 
tiitoL He ako mentioned that hie firm would not oon- 
ai^ tiie uae of oil or gaa aa fuek. Hia difficulty aU 
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•long li^ been to iadnoo thorn to me coal in a more 
oeonomlonl way. 

Dr. W. B. Datissoh etated that not the least dlfflouity 
would be experimioed in burning ooke in a Laneaehiie 
boikor-HQid, of oouree, there wm no imohe. 

Mr. W. B. Pabxsb commented etron^y on the fact 
there was no reoognieed standard of punty for coal warned 
and sold for boiler purposes. The ash approxima^ from 
10 per cent, to 25 per cent. It seemed to him that the 
consideration, prior to that of the scientific utilisation of 
fuel, was whether efforts should not be directed to secure 
that colliery owners would supply fuel of higher quahty. 
He suggested that what was necessary was a central 
author^ for the fixing of a quality standard for each pit. 

A reasonable specification as to percentage of ash was 
wanted. 

Mr. E. W. Smith (Birmingham), said it was startling 
to hear t^t coal gas could be produced even at 
a colliery at 2d. per 1000 cubic feet. No doubt 
it could be made in the retort house at that figure, 
but then all the charges for carriage, coal handling ai^ 
purifying the gas, and for distribution, must be added. 
Birmingnam prices were extremely low, having regard 
to the rates in many other towns, so that manufacturers 
had the advantage. The aim must be to obtain the 
highest efficiencies in securing the greatest amount of 
heat from the original fuel, and also from the apparatus 
in which it is to be used. Until recent years it had not 
been possible to obtain economical results in heating 
processes, but now, as a result of improvements in the 
design of furnaces, the cost compared favourably with 
that of solid fuel furnaces and oil furnaces. He had no 
faith in the claims made for “ surface combustion ” at 
high temperature, nor witib the results obtained. Although 
ho had seen large apparatus working under the so-called 
new process, he had soon nothing, either in boilers or 
furnaces, practicable, or likely, eracimitly, to last. The 
scientific explanations given with regard to si^ace 
combustion — in which there was nothing new either in the 
form of combustion or the type of furnace employed — ^were 
unnecessary and unsatisfactory. Interest would centre 
on an experiment, shortly to bo made on the lines of low 
temperature carbonisation, by a large firm of continuous 
vortical retort makers. They were about to insWl a plant 
in the Midlands for experiments on those lines mainlv with a 
view to producing hard ooke and largo volatile oil yields. 
In the Birmingham Gasworks fuel was being used in what 
appeared to be an ideal way. The volatile matter was 
driven off from the coal ; the ooke was then put into 
producers and was gasified and gas was made from this 
product with which the retorts were heated. This meth<^ 

g ave the further advantage of enabling them to obtain 
y-produots in sulphate. A drawback in the use of pro- 
ducer gas for industrial purposes lay in the fact that it 
oontaiim a large amount ox sulphur compoun^. That 
was an almost insuperable stumbling-block in many 
processes. In the new Corporation plant experienw 
showed that the tar was materially reduced by the centri- 
fugal extractors before the sawdust scrubbers were reached. 
He did not see why it should not be possible to use coal 
dust when low in ash in ooke ovens compressed with 
water. The ooke would be useful for small furnace work 
if the ash content was not too high. A ooke of high 
porosity burned much more easily than ordinary gas ooke, 
and ignited immediately from ompa. 

Mr, F. R. O'SHAVOHNXSSy stated that he was interested 
in two of the by-produots of the gas industry, vis., nitrogen 
and tar. The nitrogen in ooal hM an interesting biological 
significance, for its presence there instanced in a most 
striking manner the extraordinary stability of certain 
kinds of nitrogenous organic matter when subjected 
to destructive putrefaction. If one considered that 
the vegetable matter from which this nitrogen came 
underwent decay for an indefinitely long time when the 
temperature at the earth's surface was probably much 
higher than now, the |Hesenoe of so much r^dual nitrogen 
in the ooal now was almost startling. In promoting 
destructive pntrefaotion of sinular organio matter on the 
large scale winch was present in sewage sludge he was 
struck very mudi by the rssistaiit character cl the 


nitrogenous bodies, and next to mineral matters tto wcm 
the most resistant normal constituents of the s w iq g a . 

He wouki like to recommend this fact to the notice « 
enthusiasts who lamented the loss to agrioultiice cntsiled 
by our present methods of s^age dispMak 
not ueany so great as they imi^ned, for the bunt of the 
nitrogen was not available, and in fact the onW way to 
make it available was to subject the dried sludge, like e^ 
to destructive distillation. By oo-operation wito tiie 
local gas officials experiments were to be made by hi m 
and them on making “ producer ’* gas from the 
sludge with recovery m the nitrogen as ammonium sulphate. 
The other by-produot to whioh he isferxed, Via»» tar, 
had a melancholy interest for him as a sewage enpsrt. 
Gertain portione of the tar were until reoen^ not 
oommerotaJly recoverable ae they exisM in the form of 
an emulsion, and not infrequently this aqueous r etidu e 
found its way into the sewers aim produced disastre^ 
effects if allowed to enter the slud^ digestion tanks. 
He was very pleased indeed to hem that tifis nasless 
by-product might be used for m a kin g briquettes, etc., 
ana he hoped the gas experts wouW be able to recover the 
whole of this tar and prevent it exerting its banelui 
influence on the biological operations at the sewage 
purification works. , , ^ 

Professor Ck>BB, in reply, said as regarded tar extraction 
lyioy i ammonia recovery in producer-gas plant, centxaliss^on 
would simplify the cooling process, but he was doubtful 
as to air-condensen being applioable to lai» plan^ 
The difficulty of cooling deponoed upon the fan that the 
thermal capacity was so enormously inorei^ by toe 
latent heat of the steam present. Calculations he had 
made on surface cooling gave discouraging rmo^ fcwr a 
plant of any sixe. He agreed that a careful ol^M or 
treatment or both of water for such a boiler as the Belliim- 
ton would be neceisa^. One difficulty of utiM omm 
oven gas in regenerative furnaces was the constdcrable 
loss in actual heating power, when the gas passedj^u^ 
the regenerator, on account of the decomposition m 
hydrocarbons. Mixing witii blast-furnace eas was reported 
to be successful. He agreed that the coke oven prooM 
might deal satisfactorily with dust of certain queJitiei. 
iUh could not bo determined accurately without very 
careful sampling because so much was concentrated in the 
smaller ooal, and, particularly, the dust. He egreed 
that the question of purchasing ooaJ, on standardised lines, 
would assume greater importance in the future. 
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SOME STUDIES ON THE REDUCTION OF 
URANIUM OXIDE. 

BY BRIO K. RIDBAL, FB.D., B.A. 

Within the last two years several investigators have 
published papers drawing attention to the oons^t 
accumulation of uranium sidts as by-products of the radium 
industry. The general idea of all is to draw attention to 
the necessity of finding (in the near future) some teohnioal 
applications for uranium or its salts. 

The use of the oxide to produce a yellow glaae in 
ceramics, snd also a yellow opalesoent glass, has long been 
known ; and although this glass is of an expensive nature, 
up to 20% of uramum oxide being frequently added to 
produce a good colour, the consumption of uranium by 
these indui&ies is not enough to absorb all toe oxidM at 
present available. It must be rei^embered t^t about 
one ton of pitchblende yields less than 0-2 grm. of raffinm, 
and the mitrket lor arampm colours is not 
photograpbio work also oonsttmes a osrtain an^nt of toe 
•api^ The nranous salts are effective reducing agents, 
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but appear to be more expensive to work with than the 
titanous oompounds which have been extensively used in 
the trades. 

Metallic uranium and uranium carbide have not been 
well investiffated on account of the difficulties of pre- 
paration. It would appear, however, that if a method of 
manufacture were devised which produced this metal as 
economically as the more easily reducible tun^ten, 
chromium or molybdenum it woula prove an asset if not 
a valuable adjunct in ma^ industnal processes. In an 
anonymous article in the Oest. Zeit. f. JBei];. u. Hutten- 
wesen, 1909, we are informed that uramum increases 
the tenacity of steel, and, although not quite as good as 
vanadium, chromium, nickel, or tungsten for general 
purposes, it is specially suitable for cannon met^, and 
armour plates. I^ank L. Hess (U.S. OeoL Survey, 1911) 
records that uranium steel is very similar to tui^ten 
steel but at the present time very much more expensive. 
Further investisation is needed to confirm these statements. 
Uranium carbide mixed with oxides has been used for the 
cores of arc electrodes as a source of ultra-violet light, 
while the metal and carbide are said to have been used in the 
production of gas mantles and electric filaments, although 
on account of the relatively low melting point of the metal 
the utility of the latter is* not at once obvious. Possibly 
the carbide or an alloy of uranium and iron would be 
used as a substitute for “cereisen” in automatic pipe 
lighters and so on. Moreover, it furnishes a direct meraod 
of conversion of coal and probably gas coke into the more 
useful liquid hydrocarbons; but at the present time 
the method has no more than a scientific significance. 
The finely divided metal is even more efficient than 
osmium as a catalyst for the conversion of hydrogen and 
nitrogen gas mixtures into ammonia. 

The following is an account of an investigation into 
the various metnods of producing uranium from its salts ; 
these methods are divisible into two classes. 

1 . Production from uranous salts. 

2. Production from the black-green uranium oxide 

U.Og. 

1. Production of uranium from uranous salts. 

(a) Preparation of dry uranium tetrachloride. 

Many methods have bmn suggested for the pro{Miration 
of this salt from the oxide.* The following method gives 
good results. 

Uranium oxide and sugar are heated together in absence 
of air to form an intimate mixture of carbon and the oxide, 
which is then heated to a low red heat in a current of 
chlorine saturated with carbon tetrachloride vapour. 
Crystals of the salt mixed with pentachloride sublime 
on to the cooler parts of the tube. Copper salts exert a 
little catalytic activity, but are remove b^r sublimation 
of crystals of a double salt UCI42GUCI in the form 
of long golden brown needles. On redistilling the 
mixed chlorides in a current 0! dry CO|, the tetrachloride 
is obtained in a state of purity. 

(fl) Preparation of the metal from the chloride. 

According to Zimmermann [Ber. XV., 1182, Ann. 
210, XIV. (1883)] uranium mav be obtained as a blMk 
powder and as solid metal by reauction of the tetrachloride 
by sodium in the presence of sodium chloride. These 
experiments were repeated in a steel cylinder of the 
form shown in Fig. 1. 




FiQ. 1. 

A mixture of 10 grms. UGI4 with 4 grms. sodium and 4 
gnus. NaOl are heated to SOO** C. in a resistance furnace 

Iiothar Meyer, Ber. 181 
A. Odanl, Ana. Obem. 


** Zlmiawniiann, Ber. 1088 (1881). 
(1887). (Tamboulevis O.R. l&O, 176. 
Ph»s.'(8)l8.(1907). 


for 45 minutes. The cylinder is subsequently coded 
in oil, opened and washra out with aloohd and water ; 
a brown powder containing 99'3% of uranium is obtained. 
Zimmermann’s statement that mdted uranium is obtained 
by this method has not been confirmed. The method 
has been investigated since these experiments wore made 
in greater detail by A. Boderburg [Zeit. Anorg. Chem. 
LXxXI. (1913)], who has shown that the steel cylinder 
under the action of the sodium contributes varying 
amounts of iron to the uranium, and that uranium is nc% 
obtained molten under these conditions. Substitution 
of magnesium for sodium and of uranium tetrafiuoride 
for the tetrachloride jdelded less satisfactory results. 

Electrolysis of uranium tetrachloride soluHons. 
According to Fer4e (Bull. Soo. Ghim. [3], 022) uranium 
amalgam can be obtained by the eleotrol;^is of an aqueous 
solution of uranium tetrachloride using a mercury cathode. 
The uranium is obtained by distilling off the mercury in 
vacuo. 1 repeated this method with a 5% UGI4 solution 
and obtained a red liquid containing UGL (Loebel, Ueber 
Halogenverbindungen des Urans. Dissert., Berlin, 
1907), and a black deposit which contained both mercury 
and uranium. Only a very small quantity of uranium 
was recovered from the mercury ; alterations in the 
current density, temperature, and concentration of the 
solutions did not markedly affect the result. 

As a general conclusion the preparation of uranium 
from uranium salts does not appear feasible from the 
industrial point of view. 

2. Production of uranium from urano-uranic oaside (U|Og). 

This oxide is the usual article of commerce, and is 
therefore the most suitable for use as a raw material for 
direct reduction. With A. Fisoher (Zeit. Anorg. Chem. 
LXXXI., 170, 1913) I have shown that pressM urano- 
uranic oxide possesses a distinct electrical conductivity, 
its sp. resistance at 18*^ G. lying between 2702 Ohms /cm 
and 2705 Ohms /cm. 

The following curves showing the relationship between 
current, temperature and applied electromotive force 
indicate that the conductivity is pseudo-metallic at low 
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E.M.F.’b and afterwardti deotrolytio in oharacter» a 
somewhat remarkable phenomenon in a coloured powto. 

The decomposition voltage between platinum eleotrodw 
is 7*0 volts. The rapid increase of the conductivity with 
the temperature suggests the possibility of electrolysis 
in the solid state in an atmosphere of hydrogen, the 
liberated oxygen being removed as fast as it is formed. 
The form of apparatus is evident from the appended figure. 



Tungsten electrodes must bo used, since when carbon 
ones are used much carbide is formed. The pressed oxide 
in the form of a rod mounted between the tungsten 
electrodes is heated by the oxy-hydrogen flame : when 


The product is black, of a weU-defined crystalline 
character, and easily soluble in strong nitric acid with the 
evolution of nitric oxide fumes. 

Since indications have been obtained of reduction by 
means of hy^ogen under normal pressures it seemed 
worth while to attempt the reduction by this gas under 


pressure. 

Accordingly a special furnace was designed and con- 
structed for the purpose. 

The furnace consisted of an iron shell 100 mm. internal 
and 178 mm. external diameter 300 mm., long turned out of 
the solid.- One end of this cylinder was an integral part 
of the whole, while the lid, 39 mm. thick, was attached by 
8 screws, each 17*6 mm. in diameter. A gas-tight j(fint 
between cylinder and lid was obtained by means of a copper 
asbestos ring. The inside was lined with asbestos paper. 

The heater was constructed of a porous porcelain 
cylinder wrapped with platinum wire, which was embedded 
in a paste ox a mixture of precipitated alumina with a 
trace of magnesia. When the paste had set it was covered 
with asbestos paper and iron sheathing. Thick platinum 
leads insulated by quartz tubes and asbestos discs were 
brought through the lid of the furnace, the asbestos discs 
being tightly compressed by cone-shaped check nuts. 
The leads for a pyrometer were brought through in a similar 
manner. By this artifice the heating unit could be taken 
out at will for repairs or replacement. 

Admission and escape for the hydrogen was provided 
by weldloBs copper tubing brought through the bd and 
end of the furnace respectively. With a cumnt of 10 
amperes at 220 volts, a temperature of 1000° C. could be 
maintained for prolonged periods, while a slow current of 
hydrogen, controlled by Desaga valves, at 100 atmospheres 
pressure was continually passing through the apparatuo 
The oxide U^Oe however could not be reduced further 
than UO, under these conditions. 

Experiments were then made on the possibilities of 
anplving the “Thermite” process to this region. 
According to Aloy (Bull. Soo. Chim. 26, 344) and SUven- 
hagon (Ber. 32, 1899) magnesium or aluminium powder will 



Pio. rv 


warm the oxygen was burned off and the heating con- 
tinued for one hour at a temperature (ff 1200° C. by means 
of tile cnirent in a hydrogen atmosphere. Analysis of 
^0 resulting prodnet yields : U 89*6% ; UO^ 
contains 88 * 2 %. 


reduce the oxide UjOg to metal of 96%— 97% 

On repeating Stavenhi^n*s experiments only a regn^ 
of magnesia or alumina with uranium dioxide and metaUie 
magnesium was obtained. It appeared that the tempera* 
ture of the mixture did not rise high enough to ocmplete 
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the mt>oeBS of reduotion unlees suffioiant air was indent, 
whioa of oouiBe permitted the uranium metal to re*oxidiae. 

Finallv an eleotro*thermal thermite prooeea was adopted 
which yielded excellent results 


A. A. Csrbon Ptsistitnc^ 



Briefly the apparatus consisted of a resistance combined 
with an arc furnace. The granular carbon resistor was 
used to heat up a tube of pure magnesia which containbd 
a mixture of 80% U^Og and 20% magnesium powder 
pressed into the form of solid rods by means of an oil 
press. The ends of the rods in the magnesia tube were 
placed in contact with carbon electrodes, and a current 
of hydromn was passed through the apparatus. \^6n 
hot enou^ they became conducting and the main electrodes 
were connectea to the 1 10 volt mains which caused an arc 
(at a current of 30—40 amperes) of magnesium vapour to 
play in the centre of the magnesia tube. The magnesium 
vamur effectively reduced the uranium oxide to metal 

The hydrogen had to be displaced by carbon dioxide 
before the finely divided “ uranium black ” could 1^ ox- 
pMed, since the fresh metal spontaneously ignites in the air. 
The magnesia could be separated by washing with dilute 
acetic acid ; this did not seriously dimin ia h the yield of 
uranium. Analysis yielded 98 — ^% metal. 

Reduction of the oxide may also be brought about by 
magnesium powder and sodium in the presence of calcium 
chloride as a catalyst. 

A mixture of 60% U,0*, 16% CaCl,. 15% Mg. 20% Na, 
was heated in a snu^ iM cylinder to a bright red heat. 
After being cooled in oU the cylinder was opened and 
washed out with alcohol, weak acetic acid, and water; 
the product was a powder grey black in colour and con- 
tainM 09*4 to 99*6% metal with traces of iron. 

Eeditcfton wUh carbon. 

According to Moissan [C.R. 122 (1896), 1088] and Moxter 
[Zeit. Anorg. Chem., 78, 231, (1912)] uranium oxide is 
reducible to metal of vaiying purity by carbon in the arc 
furnace, when proper precautions were taken. Uranium 
is teohnioally made by this method and varies in purity 
between 96 and 98% metal (0*1% deficiency is equivalent 
to roughly 1% uramum carbide as carbon). 

On a small scale it was found that even this state of 
purity could not be obtained. Professor Hodgkinson’s 
method of using calcium carbide might yield more favour- 
able results. 

Fusion in vaetto. 

The m.pt. of uranium containing 0*4% carbon lies 
between ISOO** and 1400^ (unoorrectra). The apparatus 
used was Boderborg's modification of Wartenbeig’s 
vacuum furnace (Bor. 40, 3287, and Zeit, Anorg. Chem., 
LXXXl., 1913), which, as it probably has a future in 
Industrial chemistry, is described below. 

The apparatus consists of a glass globe of about 3 litres 
capacity with three carefully ground-in tubular attach- 
ments. The lower one holds the anode A, a short rod of 
lungsten metal surrounded by a magnesia tube D and a 
quarts tube B ; the rod is attached to the lead F, a brass 
rod fixed in the end of the tubular attachment by means of 


sealing wax. The upper tube is water coded and carries a 
massive tungsten cathode B coated with the oxides of 
barium and calcium. The Small eleotrode C serves as an 
auxiliary eleotrode. 





h 


20 Otfl 





The apparatus is evacuated to 0*01 mm. of merou]^ and 
an alte^ting current is sent through B and 0 (the 
voltage necessary variM between 2000 and 4000). The 
eleotrode B emits white hot partioies which permit a 
direct current of only 100 voim pressure between the 
electrodes A and B to arc across. 

The main drop of potentid and consequentiiy the 
maximum heat formation occurs at the surface of the ■wmii 
Mode A which shortly begins to melt. The point of fusion 
is determined by an optical pyrometer. 

It is evident tnat A may consist of any metal provided 
it is in the form of a short oondnoting rod. 

The author devised a modification of the apparatus 
lor the fusion of powders or non-conducting soliem 

The small tungsten eleotrode A is replaced by an 
annular one oonwning a small magnesia crucible fitted 
with a magnesia block lid. An apparatus of thip rise 
can be made to take a crucible of about 2 0 . 0 . capaoity. 

A similar apparatus can be constructed of metal (e.g., 

S r) provided that due precautions are ta^ for 
tion. By settiim the electrodes A B hcrisontal 
instead of vertical, and feeding the electrode A by means 
of a worm as required, considerable amounts of metal fused 
in vacuo may be obtained. 
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fat, was, ladia rubber, gutta peroha or baUta gum 
mixtures of the same. He gives the following example : 


Meeting held on Fridag, January 23r(f, 1014. 


MB. Q. W. THOMPSON IN THE OHAIB. 


THE INVENTION OF CELLULOID. 

The following remarks were made by Prof. C. F. Chandler 
on the oooasion of the jwesentation of the Perkin Medal 
to Mr. Hyatt (see this J., March 16, 1914, pp. 226 — 229), 
and were omitted from the published report ; — 

1 should not take up your time by enlarging further on 
the history of oelluloid were it not that in one of our most 
important and most recent works on applied chemistry 
I iwd it stated as follows under the head of oelluloid : — 

“ The substance was first produced by Daniel Spill 
of Hackney, England, and came into commerce under the 
name of Xylonite. 

Spill's method of converting the nitrocellulose has 
been followed for more than forty years." 

I have had oooasion, in connection with oelluloid and 
nitroooilulose litigation, to study most carefully the 
history of the pyroxylin industry, and there is no logical 
ground for making the above statement. Celluloid was 
invented by the brothers Hyatt, and not by anyone else. 
This whole matter has boon thrashed out in the Federal 
Courts as long ago as 1886, and the Hyatt patents have 
been sustained, although overHhing that had been 
patented or published was carefully studied and discussed 
during the litigation. 

It is quite true that many other experimenters sought 
to prepare useful plastic compounds with the aid of 
pyroxylin prior to the Hyatt invention of celluloid. Most 
mominent among these experimenters we find Alexander 
Parkes and Darnel Spill, out neither one of them ever 
suggests the essential features of the Hyatt method for 
manufacturing oelluloid. Parkes’ patents relate to the 
following points ; — (1) Making liquid solutions by the use 
of various solvents, rendering the material less inflammable 
b^ adding chloride of zinc or tungstate of soda or gelatin 
dissolved in acetic acid. (2) Mmcing sheets by pouring 
the solution on glass and allowing it to evaporate. (3) 
I^hydrating wood alcohol or naphtha as a solvent by 
distilling over chloride of calcium. (4) Adding castor 
or cottonseed oil, gums or resins, or oil previously treated 
iinth chloride of sulphur to the solvents. (6) Intooduoing 
nitrobenzene or glacial acetic acid or hydrocarbon solvents. 

In one patent he proposed to remove the solvent from 
the solution of pyroxylin by adding water, mineral naphtha, 
or other liquids. In another patent he gives compositions 
to be used as varnish. 

There is nothing whatever in any one of these patents 
that anticipates Hyatt. 

As for Daniel Spill, his patent 2666 of 1867 sug^ts 
as substitutes for dehydrating alcohol or wood naphtha 
as a solvent for pyroxylin, fish, vegetable oils, essential 
oils, resins, gum resins, spirits of turpentine, fats, light 
oils and naphtha from coal and mineral naphthas. 

One example of a suitable solvent contains 80 per cent, 
alcohol and 20 per cent, of rosin. Another contains 
60 per cent, of alcohol, 3 of castor oil, 1 of essential oil of 
lavender, 3 of resin and 34 of coal naphtha or benzol 

The Spill patent 3984 of 1868 claims the production of 
compounds of Xyloidine by the employment of non* 
volatile solvents, mentioning animal fish, vegetable, or 
mineral oils, as mineral tar, lard oU, liver ou, cam^or 
oil or liquid camphor, linseed oil or heavy coid oils or 
mixtures of the same. He further states that the foUowiag 
substances may be added; paraffin, camphor, reams. 


Oamphor, esmphor oil, or liquid ozmphor 20 parts by weight. 
OU. such, for examiUe. at castor or lioteed 
oil, either before or after tiioh oUt have 

been oxidised or boiled 40 parts by weight. 

Xyloidine 40 parts by weight. 


The claim of the patent is for the production of com* 
pounds of Xyloidine by the emplo 3 rment of non-volatile 
solvents. 

This is also the essential feature of the claims of Spill’s 
American patents 91,377 and 91,378 in 1869. 

Spill took out another British patent 3102 of 1860, 
substantially identical with U.S. Patent 07,464 of the 
same year. This does not differ materially from his prior 
patents. Ho mentions a great variety of solvents, many of 
them mentioned in his previous patmits and these he 
groups under eight numbered paragraphs and gives the 
following as the only example of his invention : — 


Xyloidine 

(^itOT oU 

Camphor 

Solvents, either of the Nos. 1, 2, 3, 4, 6, 6, 
7, 8 


27 parts by weight. 
27 parts by weight. 
6 parts by weight. 

40 parts by weight. 


The Spill patent 180 of 1870 is for bleaching Xyloidine. 
His patent 787 of 1870 and his U.S. patent 101,176 of 
1870 am for the employment of eva]MratiDg and con- 
centrating apparatus, to remove the solvent from the 
fiuid preparations and convert them into masses of a 
greater degree of consistence, at the same time recovering 
the volatile solvents evaporated. 

These inventions give a fair picture of the condition 
of the efforts to m^e a useful plastic from pyroxylin 
prior to the date of Hyatt’s invention of oelluloid wmoh 
was patented July 12, 1870, and which in the clearest and 
most unequivocal language sets forth the nature of his 
invention. His claims are as follows 

1. Grinding pyroxyline into a pulp, as and for the 
purpose described. 

2. The use of finely comminuted camphor-gum mixed 
with pyroxyline pulp, and rendered a solvent thereof by 
the application of heat, substantially as described. 

3. In conjunction with such use of camphor-gum, the 
employment of pressure, and continuing tne same until 
the mold and contents are cooled, substantially as 
described. 

Considering the claim that Daniel Spill was the inventor 
of oelluloid, it is very significant that as late as the 11th 
of May, 1876, he took out a British patent 1739 of that 
year, for producing and applying Xyloidine. In this 
patent he makes no references to any material that oonld 
possibly be called celluloid. On the contrary, he recom- 
mends the following mixture as a suitable solvent for 
soluble guncotton or Xyloidine : — 

260 parts by weight of alcohol 

160 parts by weight of ether. 

10 parts by weight of nitrobenzole. 

33 parts by weight camphor or camphor oil. 

260 parts by weight hyorocarbons, from coal, shale 
or other bituminous substances boiling between 
220 and 400® F. 

Or he says the following solvent may be employed ; — 

400 parts alcohol. 

200 parts hydrocarbons, before referred to, and 
33 parts of camphor or of camphor oil. 

Now this patent was taken out nearly five yean after 
Hyatt’s celluloid patent, and although Spill in this patent 
suggests adding a small quantitv of camphor to larm 

S uantities of other solvents, volatile and non-volatile, 
0 always mentions it as camj^or or camphor oil regarding 
them as equivalents. They certainly are equivalrats for 
Spill’s pur|K>ses to produce liquid solutions cl pyroxylin, 
but camphor oil is not equivalent to camphor in Hyatt’s 
process for making celluloid and it would be absolutely 
impossible to malm oelluloid by any process suggested 
in any one of these patents of SpU or Pl^s, or any other 
inventor prior to Hyatt, and this is what the federal 
judges demded when matter was tried out in court. 
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Meeting hdd at Chemists* Building, on Friday, April %iih, 
1014. 


MB. O. W. THOMPSON IN THE CHAIR. 


WHO INVENTED CELLULOID ? 

BT ROBERT 0. SOHiiPPHAUS, PH.D. 

Being the author of the article on celluloid in the new 
edition of Thorpe’s Dictionary of Applied Chemist^, 
from which Prof. Chandler* submits a mangled quotation 
with his emphatic disapproval, and looking back on 
thirty years’ experience in the celluloid industry, I feel 
constrained to reply to the statements of the Professor. 

It is necessary mnt to repeat that part of the history 
of the nitrocellulose industry which bears on the [^oxylin- 
camphor compound best known as celluloid. I concede 
at tne outset that the word “ celluloid,” the registered 
trade>mark, was coined by one of the Hyatt brothers 
and that several books on the industry, all of them written 
by outsiders, ascribe the invention to Hyatt or the Hyatt 
brothers. Even Beilstein’s great handbook falls into this 
error. 

The first mention of camphor in conjunction with 
pyroxylin is contained in the British patent 1638 of 
July 26th, 1864, granted to James A. Cutting, of Boston, 
U.S.A., for photographic pictures. Cutting dissolved 
32 grains of camphor in a pint of collodion, already con- 
taining 80 grains of ]K)tassium iodide, and claims by this 
addition to increase the vigour and distinctiveness of 
delineation of the positive picture and particularly the 
half tints, also the beauty of the picture, by giving a 
fineness of deposit not heretofore attained by any otner 
means. The very nature of his solvent prevented him 
from observing any solvent action on the pyroxylin 
duo to the presence of camphor, and nobody will be 
rash enough to assert that this disclosure of Cutting 
constitutes the invention of the pyroxylin-camphor 
compound. 

The next mention of camphor is in British patent 
” Manufacture of Compounds of Pyroxylin” No. 1313, 
of May 11th, 1866, of Alexander Parkes, Birmingham, 
the one which is relied on to try to rob Spill of the credit 
due to him. Parkes mentions in this speoifioatico four 
solvents of low volatility, aniline, nitrobenzol, glacial 
acetic acid, and camphor, the latter only casually The 
three former are sproifically enumerate in his claim, 
but camphor is omitted, a point of significance tc any one 
familiar with patent matters, espeoially in view of the fact 
that Parkes and Spill were associates. There is not a 
word in either this or any other of Parkes' patents that 
directs the joint use of absolute alcohol and camphor, 
as has hven deseed by some from the famous decision 
(rendered August 2l8t, 1884) which held Spill’s U.S. 
patent of November 30th, 1869, invalid. In patent 1313, 
Parkes recommends, as he does elsewhere, absolute wood 
alcohol or what he conceived to be such; and in his 
British patent No. 2675 of October 28th, 1864, ‘‘ Pre- 
paring Compounds of Guncotton and other Substancos,” 
ne states that alcohol, treated in an analogous manner, 
may be substituted for wood alcohol. Now both these 
alcohcds gelatinise pyroxylin, so the dissolving power 
of camphor was not disclosed. Spill, who was a keen 
observer, noted that it was possible to use moist pyroxylin, 
as may be gathered from several of his patents, and 
drew the conclusion that in certain combinations the 
employment of anhydrous alcohols was not essential. 
In his British patent 2666 of September 2lBt, 1867, 
“ Treating Xyloidine,” he dves us the important solvent 
commercial gn^ alcohol mixed with benzol Two 
years later, in British patent 8102 of October 26tb, 1869, 
and U.S. patent 97,464 of November 30Ui, 1869, he pub- 
linked his famous formula of a solution of camphor in 
commercial grain slcohol, and this formula and this 
dJaolosure are and have been the foundation of the celluloid 
industry. Spill’s process of gelatinising pyroxylins by 
. meaiN of wb solvent and masticating the pasty mass 

• See pnoedlDgi page 677. 


between rolls is and has been the process followed by 
celluloid manudfacturers all over the world, Hyatt and 
his backers included, and not the visionary, inoperative 
process of U.S. patent 106,338 of July 12th, 1870, granted 
to John W. Hyatt, jun., and Isaiah S. Hyatt. The 
patent covering this alleged invention was several times 
re-issued, exal^ to the state of a fetish, and made an 
instrument of the most oppressive patent litigation. 
Hyatt disclaims the use of alcohol, but m practice cannot 
do without it. What his actual knowledge was, is best 
evidenced by this quotation from the text of U.S. patent 
105,338 : “ The pr^uct is a solid about the consistenoy 
of sole leather, which subse(][uently becomes as hard as 
horn or bone by the evaporation of the camphor. Before 
the camphor is evapora^ the material is easily softened 
by heat, and may be moulded into any desirable form, 
which neither changes nor appreciably sorinks in harden- 
ing. We are aware that camphor made into a solution 
with alcohol or other solvents of camphor has been used 
in a liquid state as a solvent of xyloidine. Such use of 
camphor as a solvent of pyroxylin we disclaim.” 

In {lassing, I may remark that the step of the firet claim 
” Grinding pyroxylin into a pulp ” was published in 
British patent 2249 of September 16th, 186(), granted to 
Stephen Barnwell and Alexander BoUason. 

That Hyatt experienced groat difficulty in circumventing 
' Spill’s patents and in fact did not succeed, does not 
I constitute him the inventor of the pyroxylin-camphor 
compound which Spill first made, ana which is made 
to-day by Spill’s original method. 

The decision that the stop taken by Spill was too short 
to entitle him to a patent may have am)eared very obvious 
in 1884, especially to his rivals, but 1 am of the opinion 
that it was a tremendous leap forward in 1869. But 
whichever way one may view this decision, it d(^B not 
establish that Hyatt was the inventor of celluloid, the 
material, not the trade-mark, nor that Hyatt’s process 
is the one used in the industry. Rather the reverse; 
it says that anybody may use Spill’s process, Hyatt’s 
backers, the defendants in this suit, included. 

Considering the exceptional opportunities which Prof. 
Chandler has enjoyed to acquaint himself with the real 
processes and the history of the cellulose industry, nothing 
could be less defensible than the use he tries to make 
of Spill’s British patent 1739, of May 11th, 1875. I 
append an extract from a circular of the Xylonite Com- 
pany Limited, bearing date of March 3lBt, 1871, which 
shows better than anything else what hod been accom- 
plished at that early date. 

“The Xylonite Company Limited.” 

“Manufactory: Hackney Wick, London, N.E.” 

“Mr. D. Spill, Manager.” 

“ Xylonite : a substitute for Ivory, Bone, Horn, Tortoise- 
shell, Hard Woods, Vulcanite, Papier Maoh4, Marbles, 
Brass, and Veneers for Cabinet Work. It is also applied 
to Waterproofing Fabrics, Leather, Cloth, Book Binders’ 
Cloth, Cara doth. Writing Tablets, Bagatelle Balls and 
Pianoforte Keys, Gear and Friction Wheels, and Bearings 
for Machinery, Spinners’ Bosses, Tubing; and as an 
Insulator and protector of Telegraph Wires. 

“ It may be embossed, turned, polished, and worked 
in the same manner as the substances above named; 
is not affected by chemicals or atmospheric conges, 
and is, therefore, valuable for shipment to hot dimates. 

“ It is also applicable to Photographic purposes, viz., as 
windows for the Dark room, for which the material is 
chemically prepared so as to arrest the actinic rays of 
light. It can uso be spread upon fabrics for the purpose 
of Field Tents, thus avoiding the uso of colourra glass 
windows; and lastly, differently jmpar^, is a sub- 
stitute for glass plates for Negatives, it having the, advan- 
tages of being light, flexible, and durable, and perfectly 
struoturdessT^ 

(Full instructions are given for surfacing and polishing 
sheet xylonite and for working and fixing hanraes.) 

Tons of Spill’s ^Ionite were at this time imported into 
this count^. Worden’s description (Nitro-oeUulose 
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Indut^, pp. 671, 572) of Spill’s work is incomplete ; 
bis criticism of Parkes’ processes (ibid,, p. 668, footnote) 
does not tally with the laots. 

In regard to the dehydration of p 3 rroxylin by means 
of alcohol, Mr. Hyatt labours under a muutpprehension. 
This process is about as old as collodion its^, and was 
first patented by Cutting in 1864. It was first employed 
in an industrial way by J. R. Franer, the late President 
of the Arlington Company (died in 1806), and when his 
Company was sued for infringement of the Hyatt alcohol 
dehydration patent, it took only one hearing to cause a 
discontinuance of the suit. 

The invention of celluloid has been discussed* before. 
I think I gave Mr. Hyatt due credit in the article which 
Prof. Chandler takes exception to, as 1 also did in 1896, 
when I said : “ In the United States, J. A. McClelland 
and Jo^ H. Hyatt were at work to utilise the valuable 
properties of soluble pyroxylin. But ani nvontion over- 
shadowing all the others In importance was made by 
Daniel Spill in 1869, when he first produced a p 3 rroxylin> 
camphor composition, plastic at about 76*’ C., by gela- 
tanizing pyroxylin by means of a solution of camphor 
in commercial grain alcohol. As far as the chemical 
side is concerned, Daniel Spill must be hailed as the father 
of the celluloid industry, while to John W. Hyatt, at that 
time of Albany, N.Y., the greatest credit is due for devising 
suitable machinery for the intricate processes involved, 
for discerning the importance of pure materials, and for 
the perseverance which he exhibited under most a I verse 
conditions.” 

It would have been much better to have the presenta* 
tion of the Perkin modal to Mr Hyatt based on the things 
which he accomplished, of which there are a good many. 

Discussion. 

Prof. C. F. Chandler said that Dr. Schiipphaus had 
laid considerable stress on the fact that he had had 
thirty years’ oj^rience in the celluloid industry. His 
(the speaker’s) familiarity with pyroxylin began about 
1861, when as a boy fourteen years of age, he nad made 
explosive guncotton, whilst in 1867 he had made his own 
soluble pyroxylin and collodion for photographic purposes, 
and, during recent years, had had occasion to look up the 
history of pyroxylin plastics as expert in the Kodak film 
case which had b^n recently decided. Since that time he 
had act^ as expert in several investigationB involving 
pyroxylin, explosives, varnishes, etc,, and in June, 1881, 
had testified in the suit of Daniel Spill against the Celluloid 
Manufacturing Company. But in forming an opinion 
on the subject under discussion, he did not rely on his own 
experience. The issue was a matter which must be 
settled by fMts. His quotation from Thorpe’s dictionary 
was verbatim as follows : ‘‘ The substance was first 
produ^ by Daniel Spill, of Hackney, England, and 
came into commerce under the name Xylonite.” ” Spill’s 
method of converting the nitrocellulose has been followed 
for more than forty years.” A verbatim quotation of two 
entire sentencM, can hardly be said to oe “mangled.” 
In the first edition of Thorpe’s Dictionary, the cr^t of 
first making celluloid is given to Hyatt. Further, Dr. 
Schupnhaus seemed to err in the use of the word celluloid, 
by making it include plastics containing not only pyroxylin 
and camphor but a variety of other substances such as 
animal and vegetable oils, gums, resins, etc., such as were 
m^o by Parkes prior to 1866 and later by his pupil. 
Spill, who became associated with Parkes in 1864 in the 
Parkesene Co. They did not call their product “ Cellu- 
loid,” and he had seen no evidence that I«i him to thinlr 
that they had ever made celluloid till after Hyatt made 
it, and a man who learned the process from Hyatt, later 
entered the service of Spill 

The American conditions on which patents were granted 
wore quite different from those that prevailed in 1Ciigla.nd_ 
In the United States, a patent could only be issued to the 
firet and^ original inventor. If a man who was not the 
original inventor secured a patent, it became null and 
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void when it was shown that he was not the inventor. 
In England it was quite different. On March 23, 1876, 
Daniel Spill’s Bill of Complaint against the O^uloid 
Manufact^ng Co. was sworn to, and promptly filed in 
the Circuit Court of the United States. SpiU came over 
himself, employed the best patent lawyers, testified him- 
self, producM many other witnesses, took testimony in 
London by Commission, and spent eight and a half years 
in vainly trying to prove that the Celluloid Co. had 
infringed his patents. The weakness of his case was 
shown at the outset. With all his patents and those of 
Parkes, he was only able to charge two infringements ; 
the use of camphor and alcohol solvent undw patent 
97,464 of 1869, and the bleaching of pyroxylin under 
^tent 101,176 of 1870. The case was argued before 
Judge Blatchford, one of the most eminent United States 
iud^ especially omrienped in Mtent litintion. In 
nifi opinion given May 26, 1880, he decided that the 
defendant, the Celluloid Co., had failed to prove that 
Spill was not the first person to use camphor and aloohd 
to dissolve pyroxylin, or that he was not the first person 
to bleach pyroxylin. Ho declared both patents valid, 
and awards to Spill recovery of profits and damages, 
to be ascertained by reference to a master, and a perpetuai 
injunction. The injunction, however, had proved inopera- 
tive, for when the Celluloid Co. continued to manufacture 
and Spill’s counsel made a motion to punish the Company 
for contempt, the (kimpany showed that it had given up 
bleaching pyroxylin, and had substituted methyl alcohol 
for ethyl alcohol. The court had ruled that tnis was a 
valid defence and that the Company was not in contempt, 
so they continued to manufacture. In the meantime, 
I the plaintiffs had proceeded to prove damages and profits 
I and the defendant Company put in further evidence 
in defence. On February 26, 1884, the Master had 
filed his report, stating that Spill’s lawyers had failed 
to furnish the necessary data to enable him to report 
any profits, or to fix any damages. Spill’s lawyers clairoed 
$276,667.66 on account of the alcohol camphor patent; 
$604,306.26 on the pyroxylin bleaching patent. The 
litigation was continued, more testimoiw was taken 
by Doth sides, and on Augimt 21, 1884, Ju<Ige Blatchford 
reversed his original decision against the Celluloid Co. 
He decided on the testimony and documents presented 
that Spill’s patent 97,454 was invalid as far as it claimed 
the use of camphor and alcohol as a solvent for pyroxylin, 
for the reason that this invention was made by Parkes. 
Further, he decided that Spill’s patent 101,176 was invalid 
as far as it claimed bleacmog pyroxylin, as that was not 
a patentable invention. 

He did not think that either Dr. Schiipphaus or himself 
was competent to reverse the final decision of Hon. Judge 
Blatchfo^ reached after many years of litigation in which 
Spill had every opportunity to prove his case. He had 
certainly failed to prove tnat he invented ocdluloid, or 
that Hyatt’s company had appropriated anything that 
he had invented. 

Dr. R. C. SohOpphaus said in reply to Professor 
Chandler that he had been in six interference suits, and 
had been a witness and principal in more than a dozen 
patent suite. Of course, the fact that Spill was the 
inventor waa^shown by his United States patent. He 
naturally could not sue anybody in the Umted States 
on a British patent. He had explained somewhat in 
detail the decision of Judge Blaohford in the suit of Spill 
against the Celluloid Company. It was not true, as he 
hM said before, that in any of Parkes’ patents could be 
read instructions to use absolute alcohol and canmhor 
in conjunction. It could only be read into tiiem. Spill, 
of course, did not claim the use of absolute alcohol and 
camphor, but he did claim the use of oommeroial grain 
alcohol and camphor, revealing for the first time the smvent 
properties of camphor, and that was a tremendous advance. 
It was very easy for a Judge in 1884 to give -a decision 
that the step was too short to entitle Spfli to a patent. 
But in those days it was a tremendous step, and it was an 
invention, and he thon^t that it might Ito airfield. Of 
course, the fact that Judge Blaohford leveroM himself 
1 was not a fit subject for discussion in a technical society. 
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AN EFFICIENT STIRRING APPARATUS. 

BT WILHBLM GLUUD AND BICHABD KEMPF. 

{ConbrOmlion from the Davy^Faraday Laboratory, Royal 
Inetituiion.) 

In ohemioal literature many BuggestionB are given for 
stirring apparatus which can be made by the worker lumself 
from the simplest materials. Modern laboratory work, 
however, does not afford time for making apparatus : 
everything must be ready to hand and certain to work. 
Moreover, no ready-made apparatus would stir under vary- 
ing conditions, such as under reflux, with exclusion of air, 
at high temperatures, etc. We had thus to make such an 
apparatus for ourselves. 

Tlie main idea of the construction is to met^t as many 
needs as possible with one apparatus. We therefore 
made a constriction in the vessel, so that the part below 
the constriction held 500 c.c., in order to secure effective 
stirring of small quantities of liquid down to 150 c.c. 
The total capacity of the flask is about 1500 c.c., and this 
volume of liquid can be easily worked. 

We had to avoid all rubber and cork stopiiers, so as to be 
able to use the apparatus for nitration and similar processos, 
a thing which, so far as we know, is not done by any pre- 
vious contrivance.* It was also necessary to make it 
possible to heat the whole arrangement in an oil- or water- 
bath, which, in spite of the strong glass used in its con- 
stniotion, can be done without any risk, owing to the high 
efficiency of present-day glass manufacture. 




The apparatus also must easily be taken to pieces. 
This is done by loosening the screw above the driving-wheel. 
The inside .screw is split, and, on screwing down the nut 
on to it, contact is made between the metal and the stirring- 
rod. The pear-shaped vessel fused to the shaft of the 


stirring rod serves the purpose— by trappiim the lower 
end of the ground stopp^ in a fluid seal— of effeotivelv 
preventing contact between the vapours in the main flask 
and the metal parts of the apparatus. In order to make 
all parts of the apparatus detaonable, we had to arrange this 
pear-shaped vessel inside the main flask in which the 
reaction takes place. 

The shape of the stirrer (which reaches neiurer to the 
bottom than is shown in the diagram) adapts it for stirring 
up precipitates and making oils into emmsions. 

The size of the hollow ground-stopper, which was neces- 
sitated by that of the stirrer, at Imt seemed somewhat 
dangerous, but nevertheless proved quite satisfactory. 
We chose this form of stirrer (which corresponds to 
the form used by Pieraerts (Chem. Zeit. 29, 671 (1906)), and 
which is like that used in the mash-tubs of breweries) 
because those with movable arms,* used, for instance, 
by E. Fischer {loc. cit.), often give trouble, especially 
when dealing with heavy liquids or thick precipitates. 

Working at ordinary temperatures, it is sufficient to fill 
the pear-shaped vessel round the stirrer with water, 
paraffin oil, or mercury (in the latter case only half full). 
There is no danger of these liquids coming over the edge. 
At higher temperatures, some of the reaction mixture 
will distil over into the pear-shaped jacket. If interaction 
with the mercury should take place, as, for instance, in 
nitration, it is better to use instead a liauid heavier than 
water or dilute nitric acid, such as nitrobenzene or brom- 
naphthalene, etc., or, better still, to fill the jacket nearly 
full of water, then set up the whole apparatus, raise the 
stirrer a little, and, with a pipette, introduce a little 
paraffin oil into the S|>ac6 thus loft between the metallic 
connection attached to the stirrer and the connection 
ill the neck of the hollow stopper. The oil collects in the 
elongated joint of the ground-stopjiier, above the water, 
which may bo contaminated with acid constituents, and 
prevents these from coming into contact with the metal. 
Our experience shows that even in rapid rotation the 
oil always stays in its place inside the elongated part of the 
stopper, but it is necessary to find out what quantity of 
paraffin is needed, as the different forces produce a stretch- 
ing of the oil-layer, which may cause oil to enter the jacket 
itself. 

In cases where contamination by acid vapours may bo 
expected, the apparatus is very useful. When working in 
an atmosphere otW than air, e.g. hydrogen, the dropping- 
funnel can be replaced by a stopjier fitt^ with inlet- and 
outlet-tubes, ana liquids can he introduced through the 
condenser. For purposes of temperature measurement, 
the apparatus is also fitted with an upright condenser into 
which a thermometer can be inserted. 

The apparatus stands firm by reason of its own weight, 
one clamp being sufficient, and even in rapid rotation the 
vibration is very slight. Steady rotation is best main- 
tained by means of a small electro-motor, and the speed 
is regulated by tightening or loosening the belt connecting 
the motor to the stirrer. 

Care should be taken to oil the joint of the stirrer and 
to grease the ground-stopper well. If grease must be 
avoided, graphite can be used instead. (R. Kempf, 
J. Pr. Chem. (2), 78, 207 (1908) .) 

After continued working at high temperature, it is 
advisable to loosen the stopper while the apparatus is still 
warm. We never experienced any difficulty in doing this, 
as the grinding is very carefully carried out. We kept 
the apparatus working for days at 100°, being placed on 
a small porcelain support covered with sacking in a vessel 
of boiling water. 

Among the numerous experiments for which this 
apparatus was successfully used, only the almost quan- 
titative oxidation of c-nitrotoluene to c-nitrobenzoio acid 
may be cited, which UUmann (Ber. 36, 1797i (1903)) 
carried out in a specially constructed copper kettle. 

The apparatus may be obtained from Qabr. Muenoke, 
Sohumannstr. 2, Berhn, N.W. 


* B. Flsolisr. Anl. sur Darstelluitt organ. Frijiaratft, 7 Aufl, 
IMS, Be^ 41. 2882 (lM8);nyid. Ber., IT, 90 (XM4). 
Heise. to., if. 1149 (1906), etc. 


« SohuJbw. to., O, 2888 (1896); Mlttelbaoh, Chem. Sett., 81, S84 
1M7). Platieln, Ohem. Zett., 87, 091 (1918). 
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Paraffin motor ; The . Times Eng. Suppl., June 26, 

1914, 10, 48. 

Pabaffik motors are suitable for powers of from 20 to 
100 h.p. and have been construoted up to 180 h.p. The 
power obtained is about 10% less than with petrol, and the 
consumption is 0*7 to 0*8 pint of paraffin (sp. gr. 0*82) per 
b.h.p.-hour. The normal speed varies from 600 to 800 
r.p.m. with the size of the motor, and the motor can be 
run down to one-fourth the normal speed. Paraffin 
carburettors, for running a petrol engine with paraffin, 
are not entirely satisfactory. In the paraffin motor, the 
vaporiser is usually heated by the exhaust gases, and the 
engine is started on petrol or the vaporiser is heated up by 
a blast lamp. A lower compression is used than in petrol 
motors. — ^A. T. L. 


Mixing-machine; A new . L. Wiokop. Z. angew. 

Chem., 1914, 27, 318—320. 

The stirring gear, working in a cylindrical vessel with a 
conical bottom, consists of a single paddle driven by a 
central vortical shaft. The paddle is shaped to act with 
centrifugal force in producing a funnel-like depression in 
the contents of the vessel. Adjustable “ wave^reakors ” 
are fixed at such a height that the outer and upper parts 
of the revolving liquid are dashed toward^ the centre of the 
funnel. Thorough mixing of the contents of the vessel 
is thus brought about very rapidly with low power con- 
sumption. — ^T. St. 

Patjehts. 

Mixing, washing, and screenina materiala ; Apparatus for 

. P. G. S. Price, Glasgow. Eng. Pat. 12,191, 

May 26, 1913. 

Two drums, mounted end to end, on the same horizontal 
axis, and containing respectively a right-hand and a left- 
hand apmoximately spiral passage, one of which is fitted 
wi^ blades, communicate by a central opening containing 
a jet and a screw device for conveying materud from one 
drum to the other. Peripheral ports receive and eject the 
material when the drums are rotated. The apparatus may 
be made wholly or partly of perforated matenal. 

—0. E.M. 

Boilers or evaporators. C. B. Catt, Harrogate, Yorks- 
Eng. Pats. 13,188 and 18,607, June 6 and Aug. 16 
1913. 

The boiler is provided with vertical heating tubes into 
which gaseous or liquid fuel and air are passed ; the fuel 
is bprnt after impinging on fire-resisting granular materiaL 
The tubes are arranM in a circle aroui^ the axis of the 
boiler where the liquid to be heated is admitted. The air 
and fuel pi^ leading to the tubes are similarly arranged 
in conoentno circles and are connected with superposed 
air and fuel supply chambers. The supply pipes to these 
chambers are s^m-jaoketed. — ^A T. ll 

Svaporiation and cooling of solutions or emulsions ; Appara- 

iw for ihe . W. G. Bobber. Get. Pat. 2*^^7, 

Deo. 6, 1912. ^ 

inner suxlhoe of a rotating Jiusketed drum serves as 
the heating or ooding sarftme. The drum is open at one 


end, but has a flange projecting inwards to retain the 
materiaL The solids which separate are removed from 
the surface of the drum by an i^juBtable scraper and fall 
into a trough whence they are removed by a screw con- 
veyor driven by gearing from a spindle fixed to the closed 
end of the drum. — ^A. 8. 


Se^rators for treating inMmmcMe or explosive materials ; 

Electrostatic . J. ^aus, Braunsonweig, Germany. 

Eng. Pat. 26,802, Nov. 21, 1913. Under Int. Conv., 
Oct. 27, 1913. 

The electrically attracted particles are carried away by a 
movable dielectric arrangra between the material to be 
treated and the attracting surfaces, the latter being formed 
of a substance which is a partial conductor, such as wood, 
marble, or the like, or of a non-conductor, such as glass, 
parchment, or the like. — B. N. 


Centrifugal process of separation. J. Bosines, Madrid. 

U.S. Pat. 1,097,661, May 19, 1914 ; date of appl., May 10, 

1911. 

A CENTRIFUGAL separator comprises a cylindrical vessel 
rotating upon a vortical axis and having a number of 
horizontal ring-shaped baffles arranged in proximity to 
the cylindrical surface, so that the liquid passing through 
the separator is caused to flow alternately with am against 
the diction of the centrifug^ force. The inner surface 
of the liquid in the separator is in contact with the atmo- 
sfffiere. — H. H. 


Distillation apparattts. E. Hart, Easton, Pa., Assignor to 
General Chemical Co., Now York. U.S. Pat. I,(w0,838, 
May 19, 1914 ; date of appl., March 27, 1911. 

At the top of the still is a hwizontal tube from which a 
number of vertical tubes, closed at the lower end, project 
downwards into the still. The liquid (acid) to be distilled 
is run into the lower ends of the vertical tubes through 
thistle funnels, the heads of which are contained within a 
supply trough arranged above the apparatus. — H. H. 


Crystallisation of salts and the like from solutions by cooling ; 

Process for the . E. Fromme. Ger. Pat. 272,983, 

July 13, 1912. 

The solution is forced through a cooling apparatus, under 
pressure, and with considerable velomtv, whereby the 
crystals are prevented from adhering to the walls. — ^A. S. 


Filtering apparatus. A. Holken. Ger. Pat. 273,072, 
Aprfl 9, 1913. 

The apparatus consists of two drums rotating in opposite 
directions, each composed of compartments, filled with 
sand and covered with filtering matwial. The material to 
be filtered is fed into the space between the drums and is 
carried forward and compressed between them. Means 
are provided whereby the comjpartments of the drum, as 
they become covert on their outer surface with the 
material, are put into communication with a suction 
dei^, in order to augment the oi^^Uary action of the 
sand and ra^y remove the liquid from the interstioss 
thereof. — A. 8. 
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IIa.-^FUEL ; GAS ; MINERAL OILS AND 
WAXES. 

Resina^ in Paleozoic plants and in coals of high rank D. 
White. U.S. Gool. Survey, ProfesBionol Paper 86 E. pp. 
66 — 83, plates ix — xiv. 

The supposed absence of resins from the ooals of higher 
rank has led to the view that the ooal-forming floras 
of the Carboniferous period, to which most bituminous 
and higher*rank coals belong, were destitute of resin- 
bearing plants, and that those coals have not at any time 
existed as peats. From a study of petrifled fragments of 
Carboniferous plants, and from observations of Paleozoic 
coals (“ stone-coals ”), the author concludes that some 
of the Carboniferous coal-forming vegetation contained 
secretions of a resinous nature which b^me concentratsd 
in the ooals owing to dehydration and the more rapid 
decay of the other plant tissues. Lump or exudate 
resins as well as canal secretions were found in Paleozoic 
coals of low bituminous rank. The failure to detect their 
presence in coals of hi|^her rank is considered to be due to the 
changes which the resins undergo during the transformation 
of the ooal. These changes, as shown in coals of the 
Cretaceous and Tertiary periods (usually lignites or brown 
coals), are a darkening of the colour to a smoky brown, 
followed b^ blackening, cracking and shrinking of the 
lumps, which are later reduced to dark brownish^black 
spongy or granular residues and finally to a thin, fine, 
powdery black scale. The reduction of the resins coincides 
with rapid do-oxygenation of the coal, and occurs when the 
proportion of fixM carbon in the coal substance is 60 — 66%. 
The qualities essential to the production of high-grade coke 
are developed at the same time. — A. T. L. 

Refractory materials [for gas retorts}. Report of Refractory 

Wterials Committee of the Institution of Gas Engineers. 

F. J. By water. J. Gas Lighting, 1914, 126, 899 — 901. 
Silica retorts. — ^These have recently been used in America 
with satisfactory results. The retorts were made from 
crushed ganister (juartz (96% SiO)), with 2% milk of lime 
as binding medium. They wore of D-soction, and 
were built up from bricks and tiles. The expansion on 
heating was 1/8 to 3/16 in. per foot, and was allowed 
for by making the joints either with thick paper or straw- 
board, which burned away leaving a thin carbon joint, 
or with cement consisting of mild aluminous clay, which 
shrank when heated. The mouthpiece ends of the retorts 
were made of solid moulded fireclay so as not to crack when 
cooled by the opening of the lid. The retorts were used 
with various types of hydraulic discharging machines. 
In some cases less carbon was formed on the inside of the 
silica retorts and the surface became glazed, facilitating 
discharge by pushers. The fife of the retorts was 3| to 
4 years. The thermid conductivity was greater than with 
clay retorts, the fuel consumption was less, and the output 
greater owing to the shorter period required for burning oS 
the charge. 

Testinq refractory materials under had. — ^The melting 
point of various clays used in the manufacture of 
^brick and retort material was found to bo 200® — 320® C. 
lower when the clay was under pressures of 64 to 112 lb. 
per sq. in. — ^A. T. L. 

Coke-ovens; Temperature distribution in . 0. Sim- 

mersbach. Stahl u. Eisen, 1914, 84, 964—958. 

The temperatures in a Koppers oven were recorded every 
12 minutes by pyrometers placed at three points along 
the axis of the oven, 1 metre above the sole, and also at 
three corresponding points in the free space above the 
ooal. The period of coking was 29 hours. The tempera- 
ture inoresM most rapidly, and was finally i^hest 
at the narrower charging ena. The temperatures in the 
gas space above the coke did not change in the same way 
as the temperatures within the mass of coke at the cone- 
spending points, but depended on the position of the gas- 
outlet. Samples of gas were taken every two hours. 
The proportion of oa^n dioxide decreased from 8'8 to 
1 % in 19 hoars and then became nearly constant ; benzene 


decreased from 1-8 % to zero in 17 hours ; ethylene fell 
from 4 to 0*3 and methane from 36*66 to 4*7% during’ the 
whole period, whilst carbon monoxide increased from 
0*9 to 6*8 and hydrogen from 42*6 to 70%. The heating 
value decreased from 5402 to 2419 cals, per cb. m. — ^A. T.[L. 

Surface combustion ; Flamdess incandescent k H. H. 

Gray. J. Gas Lighting, 1914, 126, 786-789. 

The author criticises the view that surface combustion 
consists in a catalytic action of the incandescent surface 
and that the combustion takes place in molecular layere 
in contact with the surface. The size of a gas flame is 
reduced by increased aeration, and depends upon the time 
required for the gas and the oxygen to mix and burn. 
The absence of flame when a murture of gas and air is 
brought into contact with an incandescent surface is 
therefore to bo expected. The process occurring in the 
tube of a Bonecourt boiler is considered to be a modified 
detonation in which the propagation of the combustion 
through the gaseous mixture is effected by the incandescent 
solid instead of by the adiabatic compression of a detona- 
tion wave. The setting up of a detonation wave is pre- 
vented by the rapid flow ot gases in the opposite direction 
and by the baffling effect of the solid material. — A. T. L. 

Carburetting uxUer-gas ; Thermal reactions in . M, CL 

Whitaker and W. F. Rittman, J. Ind. Eng. Chem., 
1914, 6, 383—392, 472—479. 

The first portion of the paper comprises a comprehensive 
theoretical study of the manufacture of carburotted 
water-gas from the standjicint of mass action and thermo- 
dynamics, the effects of temperature, pressure and concen- 
tration on the equilibria being considered. (See also Ritt- 
man, this J., 1914, 626.) It is deduced from the theoretical 
considerations that to obtain a maximum yield of gaseous 
illuminants by “ cracking ” petroleum, the process should 
be carried out at low pressure (to increase the yield of 
gaseous products) and in an atmosphere of end products, 
such ns hydrogen and methane (to prevent the decomposi- 
tion of hydrocarbons otherwise necessary to furnish the 
proportions of such end products req^uued to maintain 
equilibrium). The equilibrium conditions in the manu- 
facture of “ blue ” water-gas have already been thoroughly 
investigated (Hahn, this J., 1903, 1038; Jiiptner, 1904, 
977 ; Allcut, 1911, 606 ; Neumann, 1913, 362), and in the 
present investigation only the “ cracking of the oil was 
studied experimentally. The oU used (400 c.c. in each 
experiment) was “ 160® (F.) water white oil ” of sp. gr. 
0*7984 at 16® C., b.pt. 150® — 290° C. The results of some 
of the tests approacning most nearly the desired object, t.e., 
to increase the yield of illuminants by obtaining the largeet 
yield of hydrocarbons and eliminating, as far as possible, 
carbon dioxide, water vapour, deposited carbon, and tar 
vapours, ore given in the following table ; — 


Temp. 

Preiwure. 

Qas. 

Carbon. 

" Tar.” 

Illumin- 

ants 

In gas. 

C. 

atmoB. 

litres. 

grms. 

c.c. 

% 

760 

^ to 

146 

1 

163 

661 

850 

do. 

211 

3 

100 

52*9 

900 

do. 

234 

3 

60 

52*1 

050 

do. 

236 

1* 

58 

46*9 


In farther experiments in which the oil was cracked 
in an atmosphere of hydrogen, a considerable proportion of 
the added hydrogen was converted into hydztxMurbons, 
the quantity and ouality of the gas increased, and the 
quantities d tar ana deposited carbon decreased. (See also 
Hempel, this J., 1910, 261.)— A. S. 

[Coal-gas Purification of — by heat. C. C. (]!arpenter. 
J. Gas Lighting, 1914, 126 , 928—938. (See lUso this J. 
1913, 742.) 

Plant for passing purified coal-gas over finely divided 
nickel at 430® 0. so as to convert carbon bisulphide into 
hydrogen sulphide, which is then removed, has been 
installed capable of treating 15 million cb. ft. of m per 
day. The jdant conauts of 5 units, each oompansing a 
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g«8-prodaoer and oombustion chamber^ two heatinff 
ohambera oontaimng vortical reaction tubes mked wiw 
the catalytic material* and two heat-inter^anMia for 
preheating the gas to 400*’ C. The weight of niokel used 
u 1321 lb., and the plant consumes 5^ tons of coke per 
day. The average quantity of sulphur in the gas was 
reduced from 35*07 to 7*82 grains 100 cb. ft. or by 
77*7%. The greatest reduction was from 63*78 to 10*34 
(83*8%), and the least, from 19*21 to 5*34 (72*2%). The 
quality of the gas was as follows : — 



Before 

treatment. 

After 

treatment. 

Illuminating power (candles) 

14.7 

14.7 • 

Oaloriflc power (gross B.Th.U.) 

Naphthalene (grains per 100 cb. ft.) 

590 

694*4 

554 

4-71 

Hydrocyanic acid ( „ ) 

22*19 

18*75 

Analysis (% by vol.) : — 

Carbon dioxide 

1-44 

1*45 

Hydrocarbons 

3*65 

3*63 

Oxygen 

0*33 

0*06 

Carbon monoxide 

816 

8*03 

Methane 

26-85 

27*26 

Hydrogen 

Nitrogen 

5419 

54*26 

5*48 

5*32 


One of the retort houses was worked at low temperature 
so as to produce gas of average candle-power 20*54 ; after 
treatment the candle-power of this gas was 20*46. The 
capital cost of the plant was about £1500 per million ob. ft. 
per day and the working costs were 0*299d. per 1000 ob. ft., 
including repairs, maintenance, interest, and depreciation. 
Plant for treating 1^ million cb. ft. of gas per day has been 
worked for 2 years. The wasting of the reaction tubes is 
very slight and the efficiency of the oatalyser is unim- 
paired. — A. T. L. 


used without sawdust will absorb 68—69% 8. The oxide 
should contain not more than 25% of moisture. The 
volume of gas purified per metric ton m the fresh material 
varied from 188,900—141,730 ob. m., with velocities of 
the gas-oiunmnt varying from 8 to 10 mm. per sec., and 
with a revivified matorial the volume varied from 163,000— 
93,270 ob. m. with velocities from 6*0 — 7*1 mm. per sec. 
The crude gas contained 0*7% (by vol.) Tar, 

cyanogen and ammonia were first removed from the gas, 
and 2 to 4%^ of air added at the inlet to the oxide-purifiers. 
The proportions of free oxygen in the gas entering the first, 
second and tliird purifiers and in the gas leaving the third 
purifier were 0*7— 0*5, 0*5— 0*4, 0*35—0*25, and^3— 0*2% 
respectively. 

For the determination of sulphur in gas the author 
uses the Drehsohmidt apparatus ; the rate of burning 
the gM should not exceed 15 litres per hour. 
Oxidation of the combustion products to sulphate is effected 
with hydrogen peroxide instead of bromine, and the 
sulphur is determined by titrating the free acid. A deter- 
mination can be made with half the quantity of gas 
required when the sulphur is weighed as barium sulphate. 
Comparative results were by titration, (a) 41*22, (b) 
53*89, (o) 49*01, (d) 48*24, and by gravimetric anidysis 
(A) 41*69, (B) 53*38, (o) 50*8, (d) 47*87 gnns. S per 100 
ob. m. of gas. 

^ In laboratory experiments, air containing carbon 
bisulphide was passed over hydrated iron oxide at 
various temperatures. The sulphur was partially re- 
moved, with formation of iron sulphide and carbon 
dioxide. At 90° C., the heat of the reaction caused 
ignition of the gas. Purified lighting gas oontaiidng 49— 
57 grms. 8 per 100 ob. m. was passed over hydrated iron 
oxide at temperatures from 32° — 87° 0. ; the proportion 
of sulphur removed varied from 7*6— 46*0%, being greatest 
at 80° C. The proportion of sulphur removed was still 
greater at temperatures up to 250° C» — A, T. L. 


Lighting gas ; Removal of sulphur from . G. Ander- 

son. J. Gasbeleucht., 1914, 67, 547—552, 569-575. 

PiTRK dry hydrogen sulphide was passed through a tube 
containing cither (a) ferric oxide (96*4% Fo,0,), (b) ferric 
hydroxide (Fe,Oj| 66*5, H.O 17*4, impurities 16*1%), 
or (o) precipitated ferric hydroxide. The atomic propor- 
tion of sulphur absorbed when the material was saturated, 
as shown by the presonco of hydrogen sulphide in the 
issuing gas, was : (a) 0*48 and 1*06, (b) 0*85 and 0*97, and 
(c) 0*67 S for each atom of Fe. Ihirther experiments 
showed an increased absorption of sulphur with increased 
subdivision of the oxide, and with decreased velocity of 
the current of gas. Dry ferric oxide was as active as the 
^droxide, but the activity could be destroyed by heating. 
With moist hydrogen sulphide the atomic proportion of 
S to Fe in the saturated material was less than with the 
dry gas :^a) dry gas 0*83, moist gas, 0*76 ,* (b) dry gas, 
0*97, moist gas, 0*75 ; and (c), diy gas, 0*67, moist gas, 
0*63. With precipitated ferric hydroxide, the proportions 
were 0*55 with moist hydrogen sulphide contahiing 
ammonia, 0*59 with moist hydrogen sulphide free from 
ammonia, and 0*67 with dry hydrogen sulpUde, and with 
more finely divided material, 1*29 with moist hydrogen 
sulphide containing ammonia, and 1*11 and 1*47 with d^ 
hydrogen sulphide. With a dry mixture of hydrogen 
sulphide and ammonia, the proportions wore 0*996 and 
1*073, compared with 1*472 and 1*4M in similar experi- 
ments with pure dry hydrogen sulphide. The composition 
of the spent oxide was the same with pure and with ammo- 
niacal hydrogen sulphide. Prom 15 to 38% of the sulphur 
could be extracted with carbon bisulphide and about 4% 
was present as iron disulphide. The atmospheric oxidation 
of the spent oxide at the ordinary temperature gave free 
sulphur, and only traces of ferrous smphate. The iron 
disulphide wm not oxidised. In experiments with pre- 
^^pifftted ferric hydroxide and a purified ligh ting gas to 
which 0*3 to 1*85% by volume of hydrogen sulphkb was 
added, the spent material contained a much lower atomic 
proportion of sulphur (0*56—0*19 8 for each atom of Fe), 
the proportion being higher with moist than witb dry gas. 
In gas works, the author has used oxides obtained as oy- 
produots in working up copper ores, and in making alum 
from bauxite. These matei^ when finely divided and 


Oasoline ; Suitability of natural gas for making — 

G. A. BurreU. Teohn. Paper 17. Dept, of the Interior, 
Bureau of Mines, U.8.A. Sept., 1913, 17 — ^23. 

In the state of Oklahoma alone the recoverable gasoline 
escaping as gas is estimated at 10% of the crude oil 
obtained In many of the plants the natural gas is drawn 
from 50 or more wells 4 miles away under a reduced pressure 
of 25 in. The gas is first compressed at 25 to 50 lb’, per 
sq. in. aud passed through cooling coils sprayed with water. 
A small amount of liquid is thus obtained, and the residual 
gas is compressed at 350 lb. per sq. in. and cooled as before. 
The yield is about 1^ to 4 galls, of liquid per 1000 ob. ft. 
of gas, and the pmuots range from 0*676 to 0*582 
sp. gr. The latter constitute the **wild*' products and 
lose from 10 to 50% on exposure. The methods of testing 
the natural gas inmude determinations of the sp. gr. a^ 
solubility in olaroline ” oil, kerosene, alcohol or olive 
oil, oomDustion analysis, and practical trials at the well- 
hei^ with gasometer and compressor. Gases with density 
as low as 0*81 (air=l) and as nigh as 1*64 have been used, 
while natural gas with an absorption coefficient cd only 
30 (in “ olaroline ” oil) is being compressed. The absorp- 
tion test is made by shaking lOO o.o. of the.gaa with ** daro- 
line ** oil or with 50 o.o. of alcdioL Few plants.deal with 
as little as 40,000 cb. ft. of gas daily, and tne most suooess- 
ful use at least 125,000 cb. ft. Great variations in qnantity 
and composition of the gas may be shown by adjoining 
wells. A plant costing $9000 to $10,000 (£1850 to £2065) 
will deal with 500,000 ob. ft. of gas per day, and can be 
worked by two men. (See also this J., 1912, 630 ; 1913, 
999, 1096.)— C. A. M. 


Petroleum from Bioritau, Formosa ; A study of the crude 

. T. Katayama. J. Ind. Eng. Chem., 1914, 6, 

469—471. 

Tkb most important oil deposit in Formosa is at Shukko- 
kosio, 7 miles south of Bioritsu. The crude oil is a clear, 
mobile, brownish liquid, which solidifies at 0° C. It has 
the sp. gr. 0*831 at 15° C. and yields the following fractions 
on distiUation : below 100° C., 1-5% by voL ; 100°— 125°, 
15*8 (sp. gr. 0*7770) j 125°— 150°, 21*8 (0*7980) ; 150°— 


684 


Cl. ILl-- 7USL| <U8| lONEBAL OILS AND WAXES. 


[ivif IS, 1914. 


176«, 12-2 (0-8156) ; 175®— 200®, 8-8 (0-8205) ; 200®— 225®. 
7-8 (0-8860) ; 225®— 250®, 7-6 (0-8585) ; 260®— 275®, 7-5 
(0-8790); 275®— 300® C., 4-3; residue. 13-2% by vol. 
(■olid ordinary temperature). The keroaene friustioD 
(150® — 275® 0.) mter being refined by the uiual method 
could not be uaed as a lamp oil owing to iU Tery smoky 
flame. The smoky constituents appear to be aromatic 
hydrocarbons ; they are soluble in acetic anhydride, are 
readily nitrat^ and have a higher s^ gr. than the non- 
smoky constituents. They can be remoTed by treatii^ 
the ou with a sufficient quantity of conoentrated[ sulphuric 
acid, espeoi^y on heating to 100® C. By treating the 
kerosene with 6% of sulphuric acid for 5 hours at 100® C. 
an oU mvin^ a non-smoky flame was obtained, and 
the qumity improved as the proportion of acid was 
increased. — ^A. 8. 

Paraflin wax ; Separatum of from petroleum oila by 

cold meHhodi. M. A. Rakusin. Petroleum, 1914, 9 , 
1374—1376. 

By oentrifuging petroleum oils at the ordinary tempera- 
ture the propoHion of paraffin wax, asphaltic substances, 
etc., is reduced, as is indicated by the lowering of the 
soliffification pt. (e.u., from 9®C. to 6®C.). This effect 
increases with the decrease in the temperature of centri- 
fuging. Thus at 6® C. the solid, pt. of the oil was reduced 
from 9® C. to 1® C. Carbonaceous substances (“ kohligtn 
Subitanzen ”) are also partially eliminated, as is shown by 
the increase (about 30%) in the “ carbonisation constant” 
of the oil (see this J., 1909, 614). The sp. gr. of the oil is 
reduced (c.g., from 0*8619 to 0*8649). — C. A. M. 

Naphthenic acids ; Experiments upon the. deodorisation 

of . E. Schmitz. Lea Matieres Grasses, 1914, 7, 

4115-4117. 

HexA' and hepta-naphthenic acids, prepared syntheticallv, 
had an odour wmilar to that of the technical uroducts, but 
by distillation at 260® C. (90 mm. pressure), tW odour was 
considerably ffiminished though not eliminated. By 
treating the ” petroleum acids ” of the alkaline lyes from 
the refining of lamp oils with dilute sodium carbonate 
solution, ” salting out ” the naphthenic soaps, liberating 
the naphthenic acids, and n^peating the process several 
times, the final product had only a very faint odour. The 
oxygenated compounds insoluble in sodium carbonate 
solution but soluolc in potassium hydroxide solution were 
of a phenolic character, and had a dark colour, and an 
intense penetrating odour. They could be brought into 
solution in the niq»hthenic soap* by adding a very small 
amount of sulphunc or hydrochloric acid. They gave an 
intense bluish-green coloration with copper salts, and to 
their presence is attributed the well-known reaction of 
naphthenic acid with copper salts. This reaction, how- 
ever, is by no means characteristic, since copper oleate is 
also soluble in petrcdeum spirit. It is suggested that the 
**oU,” wUoh rorms a law beneath naphthenic soaps 
when “ salted out,” should be used as a basis of green 
lacquers, for wood, etc. It forms about 1% of the crude 
” petroleum acids.” Hydrogenation in presence of a 
catalytic agent did not affect the odour or properties of 
crude naphthenic acids. Treatment with ozonisM air for 
11 to 2 hours at 14-3® to 16-6® C. caused slight reduction in 
the odour and colour, and increased the sp. gr. (e.g., from 
0-9622 to 0-9665). At 50® C. ozone caused slight bleaching, 
followed by the formation of a yellow preciptate, whilst at 
100® 0. it produced polymerisation chanpng the colour 
of the acids to wine red, but not improving the odour. 
Treatment with ozone for a short time at a low tempera- 
ture would be useful, provided that the naphthmiic acids 
had first been freed from the malodorous phenolic sub- 
stances by treatment with sodium carbonate or pre- 
liminary ** salting out ” as described. — C. A. M. 

Thermal phenomena in carbonisation. Boilings and Cobb. 

See IIb. 

Iodine 9fdm qf Usueed and wirdinm oils. Smith ond 
Tuttle. See XII. 

TakaeaVArkcml, Thslbeig. ^aeXII. 


Power \gas\ from spenl tan, Ftoker. See Xv. 
Patmstb, 

[Peof] Fuel ; Production of . T. 0. Eranke, London. 

Eng. Pat. 12,238> May 26, 1918. Under Int. Conv., 
Nov. 9, 1912. 

OOMBUSTiBLB substanoos, such as coke dust, which are 
mixed with peat to facilitate the escape of water under 
the press, are rendered imperviouB by impregnating them 
with solid or liquid organic substances. — 0. E. M. 

Coke-ovens. N. Schuster, London. Eng. Pat. 29,494, 
Dec. 22, 1913. 

To avoid overheating the gas with which regenerative 
coke-ovens are fired, cold air is drawn through ohanndb, 
parallel and adjacent to the gas passages, by connecting 
the channels with the uptake. IHie ^ nozzles deliver 
into a chamber, with inclined walls, below the heating 
flues, and are thus protected from falling debris. The 
gas pressure is maintained at the inner ends of the gas 
passages by gradually diminishing their cross-sectional 
area and providing an intermediate auxiliary gas passage. 

Coke-oven. F. W. Sperr, jun., Chicago, HI. U.S. Pat. 

1,097,196. May 19, 1914 ; date of Appl, Jan. 31, 1914. 
In a regenerative coke-oven, the fuel passages underneath 
the heating flues are provided with vmves to admit 
air for consuming carbon deposits therein, the arrange- 
ment being such that half the passages can bo so treated 
while the other half are in use for heating the oven. 

-H. H. 

Cos ; Charging or discharging retorts used in the manufacture 

of . Drakes Ltd. and A. Dobson, Halifax. Eng. 

Pat. 4106, Feb. 18, 1913. 

The vertical or inclined retort is closed below by two 
concentric semi-cylindrical drums, one fitting j^t inside 
the other, and both having toothed cutting eo w . The 
drums are rotat(Ml in oppo.site directions. When the 
drums are in one position the coke in the lower portion of 
the retort descend into the open side of the inner drum ; 
the cutting edges of the drums then approach each other 
and detach the coke in the drum from that in the retort. 

-J. L. F. 

Qas retorts ; Drawing and charging . H. Bird and G. 

Hayter, Hayes. Eng. Pat. 12,976, June 4, 1913. 

The coal is held in ];^ition in. the retort by meqns of a 
suitable frame, carrying hinged plates, during the with- 
drawal of the scoop, the frame being subsequently with- 
drawn by independent mechanism. The coke is removed 
by telescopic cnannel irons severally fitted with rake and 
plate, which ride up on their hinges upon insertion into 
the retort, but engage with the coke upon withdrawal. 
The plate travels twice as fast as the rake, both being 
arranged to complete their working-stroke simnltaneonily. 

— “J. It. F. 

Vertical retorts for carbonising coal; Beating ot^,—^, 
A. M. Duokham, Ashtead. Eng. Pat. 12,338, May 27, 
1913. 

Thx air or air and m are preheated by means of the heat 
of the coke, by passing them through flues disposed around 
the lower part of the retort. In contact with these ^kaiea 
is a second set of floes through which the waste gases 
from the heating flues are pMsed in order further to> 
tugment the temperature of the air or ga8.-«J. L. 7. 

Oas and coke ; Process for the immediate fractional recovery 
of ihe bye-products (mined ta the production of iOuminat- 

ing town . J. Fisoher, Vienna. Eng. m. 21,290, 

Sept. 20, 1918. 

TsH gales iisning from the retorts «re p en e d in a thin 
stream through a seriea of vertkial hollow plgtl eoadenaeta 
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maintaiiMd at yaricms t«mperatiires by the oiiooktioii of 
air and water reepeotiv^y. The air-oooled oondenaers 
are oooled by a lingle ourroit of the oooUng meditun, which 
is ledaoed in temperatiue where neoeeia^ in passing from 
one condenser to another by circulation through long 
pipes exposed to the air. — H. H. 

; Appairahu far woducing . A. Choury, 

Nanterre, Ir^oe. Eng. Pat. 19, Aug. 27, 1913. 

Ix a generator in which the air-blast passes upwards and 
the steam-blast downwards through t^ fuel, the air and 
steam are preheated by passing through coiled pipes 
arranged in an annular chamber between the generator 
walls and an outer casing. — A. T. L. 

0€U produeer$. A- Sahlin, Brussels. Eng. Pat. 27,888, 
Dec. 4, 1913. 

Thb blast is distributed by a central stopped conical 
grate (shown in plan in the figure) carried by a revolving 
water-sealed ash-pan and having annular or&ces between 



the successive steps, d. The several steps, d, of the grate 
are triangular pyramidal frustums with convex sides, 
so proportioned that the smallest radius, OA, of the base 
of each frustum is equal to the extreme radius, OB, of 
the base of the next frustum above it, whereby the blast 
is distributed as an even sheet and the fuel receives a 
gentle undulatory and ^atory motion. The ash-pan 
also carries a cam-shaped scraper formed in two vertical 
steps, ai, a*, a*, and 6^, 6®, 6®, above which is a vertical 
wall, 0, of the same shape, as the lowest section of the 
conical grate, which ensures the passage of the ashes into 
the pockets formed by the oam-s^ped scrapers. — A. T. L. 

OuB producer. H. Poetter, Busseldorf, Germany. U.8. 
Pat. 1,097,141, May 19, 1914 ; date of Appl., JiTov. 28, 
1913. 

A POSTiOK of the cylindrical wall of a gas producer is 
rotatable and carries a hollow stirrer which projects 
laterally into the distillation sone of the producer. As the 
stirrer rotates, it is simultaneously oscillated in an upward 
and downward direction by an eccentric. The stirrer is 
cooled by circulation of air therein. — H. H. 

Chu ; Man^acture of . H. W. Benner, Bethlehem, 

Pa., Assignor to Intermit ional Gas Development Co., 
New York. U.S. Pat. 1,097,613, May 19, 1914 ; date 
of Appl, Feb. 25, 1914. 

Thx coal is charged into vertical retorts which have 
preyioi^y been heated to a temperature sufficiently high 
to initiate the distillation, and wator-jn» is t^en passed 
throu^ the charge from below in sufficient quantity to 
prevent the deposition of carbon from the disUlling gases 
upon the walla of the retort The water-gas ia preferably 
produced bjjr forsing steam through a layer ol iiKmijdesoent 
coke introdboed at tibe bottom of the retorts bd^ t^y 
aie ohaiged with eoal— H. H. 


liquoff Proem for Ikt trcolmfaf of Berlin- 

Anhaltisohe MasohiiMnbatt-A.-Q. Ger. Pats. 269,6(i8t 
May 10, 1913, and 272,986, Oct. 22, 1913. 

(1). Thx gas liquor is first introduced into a vessel heated 
bv the waste heat of the retort-furnace, whereby a portion 
of the volatile ammonia is expelled, a^ the remainder te 
then driven off by heating the liquor more strongly ia a 
second vessel. The hot Tiauor iwm this second vessel 
terves to heat the acid bath in which the volatile ammonia 
is absorbed and then passes to the water-seal of the retort- 
furnace to be ova|)orated beneath the grate. (2) The 
evaporatiim vessels in which the liquor is ncated strongly 
to drive off the last portions of the volatile ammonia are 
disposed in the masonry at the top of the retqrt-fumaoe. 


Iffnition of gases ; Apparatus for determining the speed of 

btf measuring the inner cone of the flame. M. Hofaikss. 

Ger. Pat. 272,705, Aug. 28, 1913. 

Thb gas is burnt in a Bunsen burner connected at its 
lower end with a pressure-gauge and a regulator for 
ensuring a constant jpresauro and at its upper end with a 
device whereby the height of the inner cone of the flame 
can bo measured or recorded photographically. The 
supplies of gas and of air are so regulated that the 
inner flame has approximately the shape of a right cone, 
the surface of which is directly proportional to its height. 
The speed of ignition of the gas is equal to the quotient of 
the velocity at which the mixture of gas and nrimary air is 
supplied to the burner and the surmce of the inner cone 
of the flame. For example, under similar conditions the 
surface of the inner cone of a carbon monoxide flame is 
about six times that of the inner cone of a hydrogen flame, 
the speed of ignition of hydrogen being six times greater 
than that of carbon monoxide. — A. S. 

Oils : Treatment of for cracking, pwticularly for 

the manufacture of liquid combustibles. C. E. 0. Luck, 
Dartford, Kent. Eng. Pat. 12,069, May 23, 1918. 

Liquid fuel for internal-combustion engines is made by 
fractionally distilling a mixture of petrmeum (sp. gr. not 
exceeding 0*805), benzene, a gum resin or a renn and 
picric acid. For example, 12 galls, of 90% benzene are 
mixed with 84 galls, of petroleum and a solution of 6 lb. of 
roan in 14 galls, of 90% benzene. A solution of 5 lb. of 
picric aoia in 2^ galls, of 90% benzene is stirred in and the 
mixture distill^. The distillate passing over between 
125° and 205° C., forming about 76 — 80% of the original 
volume, is collected, and any further distillate is added 
to the original mixture. — A. T. L. 

Combustible mixtures for irUernal-combustion engines, 
G. E. Heyl London. Eng. Pat. 18,417, Aug. 13, 1913. 
Rich gases such as acetylene, coal gas, etc., are dilntod 
with air sufficiently to preclude ignition, and teee hydrogen 
is added in sufficient quantity to propagate ignition through 
the mixture in the manner desoribkl in Eng. Pat. 4570 of 
1913 (this J., 1913, 903).— A. T. L. 

Process for obtaining sulphur by the interaethn of sulphur 
duaide and hydrogen sulphide. Ger. Pat. 272,474. See 
VII. 

Qas analysis apparatus. Eng. Pat. 17,079. See XXUL 


IIb,-DB 811IUCTIVB 1HSTE1A110V; 
HBATOTG; UGOnifO. 

Carbanieation : Thermal phenomena in — . H. HoUings 
and J. W. Cobb. J. Gas Lighting, 1914, 126, 917— 
BrruMiHOUS’ ooals, anthraoites, onniiel coal, peUnlose and 
dehydrated oeUolose were heated under the aame oondi- 
tiona aa a aample of eoke, and the tonipevatoio oompared 
with that of the ooke in order to detemuae when heat wia 
being absorbed or evolved by the daoompoaitiaiiol theeoal 
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or cellulose. In all oases, distillation oommenoed at 
260® C., and up to 1100® C. various exothermic and 
endothermic stages of the distillation were observed. 
The total quantity of heat evolved or absorbed on balance 
was very smaVL With coal there was no sudden decompo- 
sition at a definite temperature such as occurs with 
ceUulose. In a typical experiment with bituminous coal 
containing 40-2% of volatile matter, endothermic 
reactions predominated up to 410® C., exothermic from 
410® to 470® C., and endothermic from 470® to 610® C. 
The exothermic stage above 610® C, was always vei^ 
marked, and was interrupted between 760° and 800° C. 
Exothermic reactions probably continue to a higher tem- 
perature. The evolution of heat above 610® C. was 
probably due to reactions in which methane was produced, 
these reactions being succeeded at 760° C. by others in 
which large quantities of hydrogen wore formed. — ^A. T. L. 


Coal-gaa and petrol [air-] gas [for lighting] : a eompariaon. 

B. Scott-Snell. J. Gas Lighting, 1914, 126, 708—710. 

(See also this J., 1913, 128.) 

Fob equal amounts of heat of combustion, petrol air-gas 
with petrol at Is. lOd. per gall, costs four times as much 
as coal-gas at 28. 2d, per 1000 cb. ft. When used in 
incandescence burners for lighting, taking into account 
the lower density and the smaller proportion of a^ded air 
in the case of petrol air-gas the author calculates that 
coal gas must be supplied to the burner-nozzle at a pressure 
10-3 times as great as for petrol air-gas in order to form 
a completely combustible mixture moving with the same 
velocity. Hence low-pressure petrol air-gas, at say 2 ins. 
water column, produces a lighting effect similar to that of 
high-pressure coal-gas at about 20 ins. water column. 
Light petrol has been found to give 9360 candlo-power-hours 
per gifil., and assuming a lower efficiency than this, the 
cost is calculated at 2*6d. per 1000 candle-power-hours, 
with petrol at Is. lOd. |)er gall. On this bwis, petrol-air 
gas cannot compete with coal-gas in towns ; it is, nowevor, 
much cheaper than acetylene lighting, estimated to cost 
6*7d. for 1000 candle-power-hours.— A. T. L. 


Electrodes; Light from unconaumed . A. Vosmaer. 

Met. and Chem. Eng., 1914, 12, 377 — 379. 

If the discharge from a Ruhmkorff induction coil equipped 
with a modem Wagner hammer be made to pass between 
2 nickel wires about 2 mm. apart, the ends will bum and 
form globules. If now the distance is increased to 3 — 4 
mm., the wires will go on glowing without further adjust- 
ment. No oxidation or vaporisation takes place, as the 
distance between the wires remains the same, and spectro- 
scopic examination shows a continuous spectrum without 
linM. Platinum wires melt rapidly under the same 
conditions. If a copper wire is substituted for one of the 
nickel wires, the nickel electrode glows while the copper 
electrode remains dark. — W. R. S. 


Patbnts. 

DistUkUion of wood, soft coal, lignite, peat and shale, apd 
wtUiaation of t)^ woducts of ike dietulation for creosfjing 
timber and for other purpoees. D. de Nagy, London. 
Eng. Pat. 12,427, May 28, 1913. 

The wood or other material is stacked upon a circular 
platform beneath which are a number of chambers, 
separated by radial walls, communicating with a central 
cMmney. The wood, etc., is covered in with cardboard 
saturated with soluble dass, and with an outer layer of 
earth, in which suitable holes are made to maintain 
combustion. The mass is ignited in the interior, and the 
distillation products pass downwards through gratings 
into the chambers beneath the platform, and thence to 
the chimney, the draught being regulated by a dai^er. 
The condensed portions of the distillate are run off from 
the chamheit. Two or four of the chambers are fitted 
with ftir4kkt iron linings and Connected with oompre^re 
so wood can be creosoted in them with the fresh 
pfodoots of distfilation.— A. T.Tj* 


Coml^ion of combuetible mixtures. Furnaces or other 
hooting apparatus. 0. D. McOourt and Boneoourt 
Surface Combustion Limited, London. Eng. Pats. 
11,966 and 11,967, May 22, 1913. 

The apparatus described in Eng. Pats. 26,808 and 29,430 
of 1909 (this J., 1910, 1448) is provided with a chamber 
in which the sprayed liquid fuel, or gas, is mixed with air 
and partially burnt, before reaching the region of surface 
combustion. — 0. E. M. 

Heating or cooling fluids; Apparatus for . H. B. 

Watson and T. C. Billetop, Newcastle-on-Tyne. Eng. 
Pat. 19,970, Sept. 4, 1913. 

The apparatus of surface-condenser type described in 
Eng. Pat. 7023 of 1911 is made more efficient by providing 
diaphragms to promote the circulation of the cooling 
water round the tubes and of the liquid to be cooled 
within them, by making the ends of the tubes bell-mouthed, 
and by leading the hot liquid in at the top and the cooled 
liquid out at the bottom, to assist in maintaining its fiow. 


Incandescent body for decirie glow lamps, and process 
for the manufacture of such b^ies. A. Just, Budapest, 
Hungary. Eng. Pat. 8956, April 16, 1913. Under Int. 
Conv., April 18, 1912. 

Filaments are made from a micro-crystalline solid solution 
in tungsten of 0*1 to 3*0% Cr, V, Mo, Th, Ti, Mn, Bi, U 
or Zr. Such solutions are made by molting the metals 
together in vacuo in an electric furnace with tungsten 
electrodes, or by compressing the powdered metals into 
the form of a rod and passing an electric current through 
the rod. The hot metal is c^led by immersion in oil or 
water, and finally tempered by heating to 1200° C. and 
allowing to cool slowly, rolled or hammered, and drawn 
into the required form. — A. T. L. 

Arc-light carbons. H. Ayrton, London. Eng. Pats 
22,319, Oct. 3, 1913, and 7792, March 27, 1914. 

The negative carbon is coated with a thin film of oopMr 
or other material less combustible than carbon. '!^e 
copper is volatilised to a distance from the arc dependii^ 
on the thickness of the coatii^, and the thickness is 
therefore determined so as to give a carbon tip tapered 
to such a length as ensures a steady arc, and a rate of 
burning equal to that of the positive carbon. The negative 
carbon is made hollow but closed at the outer end, the 
hole being of such size that the are completely surrounds 
it. There may bo a central pencil of carbon within the 
hole. For an open direct-current arc using a current of 
86 amperes with a cored positive carbon, the negative 
carbon is made 12 mm. diam. with a hole 2 mm. diara. 
and a coating 0*04 mm. in thickness. The cross-soction 
of the negative carbon i« less than half that of the ordinary 
carbon, and the arc throws less 8hadow.--A. T. L. 

White light resembling normal daylight j Production of — -. 
P. Grosheintt, Basel, Switzerland. Eng. Pat. 26,117, 
Nov. 14, 1913. Under Int. Conv., Nov. 16, 1912. 

The light is produced by surrounding an incandescence 
electric lamp or other source of light radiating an excess 
of reddish-yellow rays with an envelope consisting solely 
of cobalt blue glass of the requisite tint and intensiW. 


in.-TAR AND TAR PRODUCTS. 

Trinitrotoluene ; Waste product from the nianufacture of 

. E. Molinari and M. Giua. Z. ges. Schiess- und 

Sprengstoffw., 1914, 9, 239. 

The heavy duty on spirit in Italy renders it impossible 
to make trinitrotoluene from the residues obtained in the 
manufacture of dinitrotoluene for dyes, as is dwie in 
Germany. A dinitrotoluene most be prepared of suffimeiit 
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purity to yield on nitration a trinitrotoluene melting at 
-80® C. without purifioation. The orango-red oily'^ liquid 
removed by the centrifugal from crude dinitrotolueno 
intended ^or further nitration was investigated. A 
■series of fractional distillations and crystallisations showed 
it to contain m- and p-nitrotoluone, 1.2.4*dinitrotoluene. 
constituting 20% of the oil, 1.2.5-, 1,2.0-, and 1.3.4- 
dinitrotolucne, 1. 2.3.5- or 1. 2.3.0- trinitrotoluene (a new 
isomorido), 1.2.4.0-trinitrotoliieno and a crystalline sub- 
stance probably consisting of nitroxylcnes. — O. E. .M. 


With the exception of the cumaranonc derivatives the 
new dyestuffs Rive vats with hydrosulphite and dye in the 
usual way. A displacement of the conjugated double 
linkages is probable, e.g.^ 



itro-compounda ; InveatigufianJt on . I. Mniual 

aoluhilittf of some nilrotolupnea in tfip solid state. M. Giua. 
Bcr., 1014, 47, 1718—1723. 

’Thk fluidity of the oil obtained a.s a by-product in the 
preparation of l.2.4-dinitrotoluenc is evidently duo to the 
mutual solubilities of the isomorides pn^sont. Four 
■systems were studied : p-nitrotoluene and 1.2.4-dinitro- 
toluene, 1.2.6- and 1.2.4 -dinitrotolueno, 1.2.'l-dinitro- 
lolueno and 1.2.4.6-trinitrotoluene. In all cases the 
melting-point curves had a horizontal portion indicating 
the formation of a compound, which contained in general 
3 mols. of the lower to 2 of the higher nitro-<;om pound, 
and was completely dissociated in the liquid state. Those 
compounds form so slowly that the motastablo region 
could be investigated, so that in all oa.s< s but the last the 
existence of a metastable eutect-ic ])oint could be demon- 
strated. — 0. M. 


The now leueo compounds are coloured intensely orange- 
yellow' to orangt'-red like the analogous dihydroxyditliio- 
naphtheno- ketone 


C'OH 


COH 


C.H / Vf'O.C^ V.H. 

whence it would appear that the .011 : OK. and the .00. 
have the same tinctorial effect. The new dyestuffs 
phthalie and terephthalic aldehydes give oolourlesB 
vats which oxidise first to a blue and then to the original 
orange-rod. This suggests an intormediato qiiinonoid 
reduction phase, 


(-’.H./ ^ ^C.CU : O.H. : CH.C< ^ ' ^ ^C.H,. 


l'(OHk 




Patent. 


giving finally, 


Pitch filter. A. :Michpl, jun. Ger. Pat. 273,664, Sept. 25, 
1013. 

The apparatus comprises a steam- jackeUHl vessel divided 
into tlireo sufKirposed compartments. The crude pitch 
is melt<‘d in the top com|>artment, and flows through a 
sieve into the middle compartment, in which is the filter 
proper, consisting of three vertical concentric gauze 
cylinders, the innermost one having the flnost mesh. 
From the interior of the filter, the pitch passes through 
a valve, operated from outside, into the bottom compart- 
ment, from which it is draw n off. — A. S. 


IV.-COLOURING MATTERS AND DYES. 


indigoid dyestuffs. P. P>iwllandor and F. Risse. Bor., 
1914, 47, 1919—1929. 

I)ye.stttff.s of the indigo tyi>e but with the group 
^ CH.GH : introduced between the two symmetrioal 
halves of the molecule show only insignificant differences 
in shade from the i>areut substances. Thus the dyestuff, 
/CO . CO V 

/C ; CH.CH : C<^ ^C,H 4 , which is obtained 


ffrom indoxyl and glyoxal, hardly differs from indigo 
Analogous products have been prepared from hydroxythio 
naphthene and glyoxal and from ciimaranone ana glyoxal 
■Just as an extra CaH. residue is introduced above, so b} 
the use of maleic aldehyde the residue ; CH.CH : CH.CH 
can bo introduced into known types of dyestuffs. In u 
■ similar manner phthalie aldehyde gives dyestuffs of the type 

. CH-C C.CH ; 


CH CH 

*^.^<^pkthalic aldehyde analogous products* In genera 
■we introduction of long ohains of conjugated double Imkagei 
in this manner in the indigo series has the effect of displao 
mg the shade of the dyestuff towards the violet end w thi 
ispectnim, instead of the expected deepening of the shade 


CoH*/^ ^ \CeH4. 

-J.B. 


Anlhanthronc. J. L. Kalb. Bor., 1914, 47, 1724 — 1730. 

l-r-DiNAPimiYL-8-8'- and 2-2'-dicarboxylic acids, on 
treatment with acid oondensiiig agents such as sulphurio 
acid, chlorosulphonic acid, or aluminium chloride, both 
yield the same new qiiinone called “ anthanthrone.’’ 
Fusion of the carboxylic acids with alkali yields the quinone 
together with a hydroxy-derivative. Anthantbrone is a 
characteristic, orange coloured, vat dyestuff, soluble in 
aniline, very slightly soluble in ether, acetic aohl, alcohol 
and benzene, giving pufe yellow coloured solutions, and 
crystallises from nitrobenzene in orange coloured flat 
sjiears melting above .300® (5. It dyes cotton orange 
yellow shades of excellent fastness to alkalis and oxidising 
agents. — G. H. F. 


Azine, azoxine and thiazine dyestuffs ; The constitution and 

CAilour of . Quinonedmiae dyeMuffs. III. F, 

Kehrrnann, E. Havas and E. Grandmougin. 3er., 
1914, 47, 1881—1903. 

The absorption in the visible and invisible portions of 
the spoctnim of a largo number of dyestuffs of the above 
groups has been aotorrainod. The tinctorial effects 
observed with a series of salts of the dyestuffs, with increas- 
ing concentration of acid in the solution, agree with the 
theories as to the constitution of such salts previously 
advanced by the authors. (See this J., 1913, 783, 973, 
1061.)— J. B. 


Phenols and phenol ethers ; CombiTMiion of — - with 
diazO’Compwnds. K. H. Meyer, A. Irsohick and H. 
Schlosser. Bor., 1914, 47, 1741—1755. 

From a study of the ease with which various dlazo- 
compounds combine with phenols and their ethers, it is 
shown that combination takes place most readily the 
more native ** are the substituted groups in the diazo- 
oompound. Thus the diazo-salt ot op>dinitroaniline 
combines instantaneoui|ly in acetic acid solution with 
resorcinol and naphthol ethers, while diazo-benzens does 
not combine therewith. If the negative group is in the 
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phenol other, as in /^-nitroanisol, naiihthol-ethcrsulohonio 
acid or carboxylic acid, or p-nitronaphthol-cthylether, | 
combination is hindered, taking jjlaco only very slowly | 
or not at all. The following com])oundB arc arrangetl in 
the order of the facility with which they combine: | 
phloroglucinol, a-naphthol, rt^sorcinol, /S-nai)hthol, pyro- 
catechol, phenol, (juinol, o-nitrophenol. This order 
applies also to their res}K!ctive ethers. In combining I 
ethers the alkvlatcKl hydroxy-azo derivative may be ; 
formed, or the free hydroxyazo-dcrivative or a mixture 
of the two. This is *ex])lained by the direct addition i 
of the diazoniurn salt at the double linkages similar to 
bromination and nitration and to the action of alkyl 
iodidim on phenols. A fact against the addition theory 
is that phenols substituted in the ortho or para position | 
contain no labile hydrogen atom, but the authors find I 
that ])henol others ‘ substitutwl in the ortho and para . 
po8iti<mB do combine with diazo-comyjounds, for example, 1 
y>-rnethylanthranolmothylether combines with the diazo ■ 
hydrate of p-nitraniline yi('lding only nitrobcmz<meazo- , 
Ruthranol, and this js explained by the following scheme 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

IhdycJiinni pulp ; Influence of the addition of to- 

chemical and mechanical umd pulfis upon the physical 
qualities of pajtcr produced thcrefnmu C. Beadle and 
H. P. Stevens, Chem. Nows, 1914, 109, 280 — 281. 
(8ee also this J., 1914, 308.) 

With chemical wood pulp, 10% of Hedychium is sufficient 
to produce sclf siziiig properties, whereas with mwhanical 
wood pulp at least 50% is rcouired ; a mixturc of Iledtp 
chium with about 40% of clay also showed self-sizing 
ipialities. With the //cdyrAiMm-mechanical pulji mixtures, 
there is no evidence of diminution in the bursting strain 
of the pa[)cr, with decrease in Hedychium, until the com- 
position is between 00 to 70% of Hedychium, but from 
this point the bursting strain diminishes, and the pure 
rnc'chanical pulp papiT has less than half the bursting 
strain of the pure lUdychium. With the Hedychium- 
ehemical pulp mixtures, from pure Hedychium uji tr> 


0(’H, 

(‘«h/ /VI, + 


OH 

-► 

N:NH 


0(^H; 


3\ 




OH 




i;h/ \N;N-R 


0 

+ (;h,oh 

vn/ \N;N-C'„ 1 I,-N 0 , 


In support of the addition theory the authors find that 
unsaturated hydrocarbons give compounds with diazonium 
salts. — (1. H. F. 


tSclenazine dyostuffe. H. Hauer. Ber., It)l4, 47, 
1873— IHSI. 

1.3 DiNiTHOSRnKNAZiNK is obtained by condensing pieryl 
chloride with o-aminoselenoyihenol and closing the ring 
with loss of a mol. of nitrous acid by boiling in alcoholio 
alkaline solution. Further nitration of this substance 
gives 1.3.t)-trinitro selcnazine. Reduction of the nitro- 
compounds and oxidatKtn with ferric chloride gives 
1.3-diamino- and 1 .3.0-triamino- phenazselenonium 
chlorides. The former gives a brown-green, the latter 
a violet solution in water. On tannin- mordanted cotton 
the triamino dyestuti gives a bluer shade than the corn^s- 
onding thiazini^. The selcnazines show the same 
ehaviour towards try[»aiioBomes as the oxazines and 
thiazinos. — J. B. 


Tri-indylmcihane dy( stuffs. IV, A. Kllinger and C. 

Flainand. Z. physiol, ('hem., 1914, 91, 15 — 20. 

The dyestulT obtained by the authors by boiling ^-indole- 
aldehyde with acid (this .1., 1909, 1120) and described as 
a tri-indylmethane tlerivative has been subseqiK'ntly 
stated to be a methylindylmethylindolidenmethane 
derivative by Kbnig (Z. angew. (.'hem., 22, 1907 ; .1. prakt. 
Ohora., [2], 84, 194), who obtained it by acting on methyl- 
indole-aldehyde with aeid and also by acting on 2 mols. of 
mothylindolc with one mol. of orthoforinic I'ster and the 
calculated quantity of concentrated acid. Sclioltz (Ber., 
1913, 46 , 2138, 2539) has come hi the same conclusion as 
Konig, preparing the dyestuff from methylindole and 
formic acid. By heating the aldehyde with dilute acid 
(»r by a mcKiification of Scholtz’s method the authors have 
obtained a dyestuff (dimethylindylmethylindoliden- 
racthane) which is closely related to the louco compound 
of tnmcthylindylmcthane. Further a tri-indylmeihane 
derivative has now been pn'iiared from indole-aldchydo 
and Ba-chloro-Prj-methylindole, which gives yellowish red 
salts and a yellow colour-base. There is a iiossibility here 
of the splitting-off c»f a mol, of chloromethylindole with 
the formation of a dyestuff of the indylindolidenmethane 
group, but the analysis agrees closely with the figures for 
a tri-indylmethane. It is not unlikely that the constitution 
of the pr^uct is largely influenced by the oonditions of 
reaction, e.g, oonoenteation of acid, so that the different 
investigators have been dealing with mixtures of dyestuffs 
of varying oomposition.— J. B. 


mixtures e<mtaining 50‘^(, of chemical pulp there is a 
gradual im'reaso in the bursting strain, and from this 
point to the pur<‘ chemical wood pulp impel* there is 
a corresponding gradual decri'iise. — B, N. 

Uses of coUmlion in father finishing, Higgins. •S'cf NV. 

Patents. 

('cllulosi esters of organic acids; Manufacture of . 

Act.-i.Jes. fiir Aiiilinfabrik., IVeptow', Germany. Fng. 
Pat. 1159, -Ian. 15, 1914. Under Int. Conv., .Ian. 14, 
1913. Adilition to Kng. Pat. 10,700, May (i, J91:i 
(this.I., 1913,482). 

Uellolo.se derivatives, made by the action of more or 
less eoneeniratisl nitric acitl on cellulose, arc treat'd by 
the usual methods of esteriiieation for [irodiiciug cellulose 
I'Htcrs. — B. N. 

Threatls, films and tin hke ; Mnnujactnre of . 

F. Sb'immig, Hanover, Germany. Eng. Pat. 5238, 
Feb. 28. 1914. 

The viscose is squirted into a warm highly-concentratoil 
solution of a neut ral salt containing a small perccntagi^ of 
a soluble ammonium salt, and the thread is thou exposed 
to the air for some time (s<*e also Eng. Pat. 11,104 of 1913 ; 
this J., 1913, 1153).~B. N. 

Pa per- pulp : Production of . The Watford Engineer- 

ing Works, Ltd., and .1. Paramor, Watford. Eng. Pats. 
19,427 and 24,930, Aug. 27, and Nov. 1, 1913. 

The machine comprises a steeping chamber and a cylin- 
drical pulping-barrel, traversetl liy a rotating shaft carrying 
lioatiiig arms. The latter, within the steeping chamber, 
an? carried upon a hollow shaft mounted upon the rotating 
shaft, with means whereby the n?lativo speeds of the two 
may be varied to suit particular conditions of working. 
A stirrer shaft, provided with arms or projections, is also 
arranged in the lower part of the steeping chamber, and 
the portion of the pulping-barrel adjacent to the steeping 
chamber is of a aiameter greater than the remainder. 

~B. N. 

I 

Paper ; Prying and surface finishing of . C. E. Pope, 

Holyoke, Mass., U.S.A. ‘ Eng. Pat. 2847, Feb. 3, 1914. 

Hollow rotating drying drums are arranged in two tiers, 
each provided with an endless apron to guide the web of 
paper round the drums, and with pressure rolls which 
bear directly upon the aprons and press the web of paper 
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against tbo drums. The pressure may be varied by 
rotatable adjustable cams, which prt'ss against the bars 
carrying the pressure rolls. The guide rolls, for the 
loojwd portions of the aprons, are so set with respect to 
the two tiers of rolls, as to shorten the gaps which the cn<l 
of the paper must traverse in passing from a lower to an 
advanced upjwr drum in starting after a brt‘ak. The 
paper is thus gradually dried and finished, which gives it 
a suitable printing surface without substiqiient calendering. 

— B. N. 

Mnnufacturf of produefft \alginatrA] from srawr-fd, and 
trmtmcnt of jKipcr, Uxtilcs^ cU'.^ with mrh produrift. 
Eng. I’at. 1M,7T7. See VI. 


VL— BLEACHING ; DYEING; PRINTING; 
FINISHING. 

Wool ; The action of sohitlons of Glauber n naif on . M. 

Fort. J. Soe. Dyers an<l (ktl., 1914, 30 , 228 — 2.*I1. 

A REPLY to llerz and Barraclough (this .J., 1914, 479). It 
is shown that exact tintometric lietenni nation of the 
strength of the dyeings obtained by Her/, and Barraclough 
confirm the author's conclusions that the effect of sodium 
sulphate in dyeing atiid dyestuffs from a neutral bath 
IS to increase the amount of dyestuff taken up. The 
author adheres to Ins opinion that the injury to the luHtre of 
wool in dyeing in the Glauber's salt hath is caused by loss 
of wool substance from th(' fibre duo to a reaction betw'eeii 
the salt and the wool. — ,J. B. 

Wool : Sorption [ab/^or ption and ndmrption ] of some aetdn 

ami non-elect rot if tes by . A. Dietl. Kolloid-Zeits., 

1914, 14 , .*119—321. 

Von (JKORdir^VK’s (thi.s ,1., 1914, 201) has shown that 
in the soTfition of acids by wool, the value of the exponent x 
in Boedecker's distribution formula, which may be taken as 
a measure of the amount of adsorption, varies in the sanH* 
way as the strength of the acids. Walker and Appleyard 
(this .1., 1890, (150) found that aromatic acids w'ere more 
strongly absorbed than other acids, and the author there- 
fore made ex]»eriments with salicylic and benzoic acids 
and also with phosphoric acid. The results show that 
though these acids arc strongly absorbed by wool, the 
values of x are smaller than in the case of stronger mineral 
acids, and are in agreement with von (feorgievics’ rule. 
Moreover, acetone and sucrose, which, as non -electrolytes 
should be only slightly adsorbed, gave abnormally low 
values for x, viz., about 1 -47 and 1 •! rcs|)ectivcly, indicating 
that in thew* eases the absorption is due mainly to the 
formation of solid solutions ; the total sorption is low 
in the case of acetone and sucrose. — A. S. 

Silk -weighting with stannic chloride ; 71ie theory of . 

F. Fichter and E. Muller. Cheni.-Zeit., 1914, 38, 
693—694. 

Silk was found to take up stannic chloride in a fixeni 
proportion fr<im a solution of the salt in lienzeno whatever 
the concentration of the latter. Adsorption is unlikely 
here on account of the low surface tension of the benzene 
and the ex}>eriment is considered a confirmation of the 
theory of chemical combination, in opposition to the 
views of Sisley and Ley (Chem.-Zoit., 191 J, 621 ; 1912, 
1465 and 1466 ; this .1., 1913, 81). The authors' theory is 
that an addition product is formed between the amino-acid 
— fi broi n — of the silk and the ti n salt. They have i solated 
such addition products in the case of the analogous sub- 
stances alanin and glycocoll. They have the constitution 
Snfamino acid) 4 Cl 4 . They are very soluble in water and 
undergo progressive hydrolysis, the amino-acid and 
chlorine Iroing graduafiy replaced by hydroxyl until 
finally stannic hydroxide is left. Analogous addition 
products are probably formed in silk-weighting, hydrolysis 
taking place in the washing, at the end of which process 
the fibroin is restored to it« orimnal condition and is ready 
to take up a fresh charge. — J. B. 


Grey ; Fast steam . E. Justin-Muellcr. Sealed Note, 

No. 2047, dated Oct. 22, 1910. Report thereon by 
C. Favre. Bull. Soo. Ind.-Mulhouse, 1914, 84, 217—220. 

H YUKON Blue G and R is transformed by treatment 
with bisulphite into a grey which when printed with 
chromium acetate givtM* shades perfectly fast to soap and 
chlorine. Other reducing agents acting on Hydron Blue 
in slightly acid mediums also give greys (for instance, 
stannous chloride, glucose and sugar), but differing some- 
what in properties from the bisulphite grey. The report 
state's that these dyestuffs also give greys when printed 
simply with chromium acetate by Bayer und Co.’s process, 
though the shade is not so good. — J. B. 

\^Printing,] Fixing dyestuffs on cqtton ; New fwore^s for . 

P. I > 08110 . SeaW Not,e, No. 1305, dated Dec. 4, 1901. 
Report thereon by H. Schmid. Bull. Soc. Ind. Mulhouse, 
1914, 84 , 215—217. 

A BA.sie dyestuff (e.g., 1'hionine Blue, Thioflavin) is 
printed together with a caustic soda solution of zinc 
ferrocyanide and, after drying, the cloth is passed into acid, 
whereby a fast lake is formed without steaming. The 
process is a modification of the old method of forming lakes 
<»ii a zinc ferrocyanide mordant first described by (>. 
K<*ben and afterwards applied for illuminating Amlino 
Blacks and azo colours by W. E. Key and The Thomlic- 
bank (.*o., Glasgow (Eng. Pat. 713 of *1893 ; this J., 189.3, 
1027), and for illuminating Naphthylamine Bordeaux 
by F. Oswald in 1893 (this d., J894, ]]U3).~J. B. 

Light on dyed fabrics ; The action of . W. Harrison. 

J. Soc. Dyers and Col., 1914, 30, 206—211. 

A REPLY to criticism by Gebhard (Chom.-Zeit., 1013, 60J, 
622, 638, 662, 679, 717, 765) of the author's theory (soo 
this J., 1912, 681) that the fading of dyed cotton is duo to 
the reducing action of the products of decomposition of 
ci'llulose. Those decomixisition products apjiear to bo 
of an acid character ana are iiossibly hydroxy-acids liko 
tartaric acid. Dyed cotton faded more iiuickly if treated 
with tartaric acid before exposure ; also cotton which 
had been exjiosod to light from a meremry vapour lamp 
until slightly tendered was found aftiT dyeing with a 
benzene solution of picric acid to fade much more rapidly 
w hen exiiosed to sunlight in vacuo than did an untroatod 
luittern. Ge.bhard’s theory of auto-oxidation (this J., 
1910, 691) is also discussed — .1. B. 

Patents. 

Merceristttion ; Process for cleansing the lye used in 

from size and other organic substances. J. Matter, 
J^ioacken, Germany. Eng. Pat. 28,250, Doc. 8, 1913. 
OiujANTC impurities arc precipitated by treating tho 
mercerising liquor with a finely divided silicate (c.gr., 
kaolin, china-clay, pumice, talc* white bole, etc.) ai^ 
allowing to settle without heating. The process may bo 
advantageously worked in conjunction with the gypsum- 
limo process.-^. B. 

Cheeses^ cops and similarly ufound forma of woollen and 

worsted yarn ; Treating preparatory to dyeing or 

bleaching. H. Heymann, BractfoM. Eiig. Pat. 19,522, 
Aug. 28, 1913. 

The 3 'arD is first dogroasod by passing a volatile solvoot 
through the cheese, cop or similarly wound form, and the 
pure solvent remaining is removed by a vacuum |>uinp 
and condenswl. — B. N. 

Products [alginates] from seaweed ; Manufacture of 

and the treatment o/ pc^, textiles^ leathery or the Uhe^ 
with such products. T. Ingham, Liverpool. Eng. Pat. 
13,777, Juno 14, 1913. 

Soluble double metallio alginates, suob as theso of 
aluminium, zinc, iron, cadmium, copper, or the like, wHIi 
ammonium, sodium, or potassium, are prepared Im 
treating an alginate solution with an excess of an al k a li 
hydroaSde, or carbonate, and then adding a ablnbla 
metallio salt, sufficient to normally precipitate tibe 
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whole of the alginic acid in the mixtwTo. The product ia 
employed for treating or finialiing paper, textile fabrics. 



VIL-ACIDS; ALKALIS; SALTS; NON- | 
METAUiC ELEMENTS. 

Plnlinum ; HesUlaMP of to hoi vilric arid. ' 

(}. P. Baxter and F. L. Grover. J. Amer. f!hem. Soc., 

1914, 36, 10S9— 1091. 

Kxtm-irimknts an! diwrihod which show, in contradiction 
to tht5 evidence of Jannek and Meyer {Z. anorg. (’hem., 
1913, 83, r>l), that hot concentrat,ed nitric acid extracts i 
practically nothing from ]>\!re, well-eh‘aned platinum. ; 
kesidtics olitainifd aftiir the evaporation of nitric a(;id ; 
which had been distilled through platinum eondensors are , 
probably duo cither to traces of hydrochloric acid in the , 
acid or t(» the ineflicient ch'ansing of the. condenser or of | 
the [)latinum vossi^ls used for th<! evap<»ration. — G. F. M. i 

i 

Halphales ; Volumetrir drtvrmlnation of . H. North. ! 

Am(!r. J. Pharm., 1914, 86, 249— , ! 

A MOPiKif'.VTiON of the chromate method (compare thi.s [ 
J,, 191 tb 40.5, 902), deaign<*d to avoid the carrying down 
of soluble chromate with the barium chromate precipitate, i 
The Holutipn containing about O KI grm. SO.,, is diluted to ' 
30 e.c., treaUxl with suflicient hydrochloric acid (s[». gr. i 
M2) to bring the total amount present to 4 c.c., and i 
heated to boiling; 20 c.c. of A/3 liarium chloride and, ; 
after again boiling, 10 c.c. of A /I potassium bichromate j 
are added, then 10 (j.c. of rinsing water and a mixture of ■ 
ir> c.c. of ammonia (sp. gr. 0-98) and 2 c.c. of 36% acetic i 
acid, drop by drop, with constant shaking. The mixture i 
ia cooled, diluted to 100 e.c., filtered through asl)ostos ! 
(dried at 1 UP C.), and 40 o.e. of the filtrate treated with | 
1 grm. of ]>otassium iodid<! dissolved in 20 c.c. of dilute j 
8ul|)huri(; acid (I : 9, by volume) ; 40 c.c. of rinsing water | 
are added, tlic covenMl flask allowed to stand for 6 minutes, j 
1.50 c.c. of waUir introduced, and the lilwrated iodine ; 
titrated with A/10 thiosulphate. The number of c.c. of i 
thiosulfjliato, multiplied by the factor 0-008, gives the j 
weight (grins.) of S()4 c>riginallv takiin. The barium ! 
chloride solution (10 c.c., with 4 c.c. of hydnsjhloric acid ; 
and 40 c.c. of water) is stamlardised as above, and the | 
tl\ioaulphate likewise checked by adding 20 e.c, of ; 
A/10 bichromate to ]>otassium iodide (1 grm. in 20 c.c. 
of dilute sulphuric acid) and titrating as describetl, I 
CO c.c. of rinsing water being used in ])lace of 40 c.c. j 
With less than 0-16 grm. SO., 0-3 e.c. of A/10 i 

thiosulphate should be deducted for every 40 c.c. j 
of filtrate, owing to the slight solubility of barium j 
chromate. The solution raav contain the ions Li‘, ■ 

Na, K ,NH\,Gu,"Mg -, Ca”,Zn -,0d’,Hg'*,Ar”, Ni ', ! 
Co”, CF, PO4'’"’ (in limit^ amount), and B4O/', but not 
iron. A determination may be ma<lc in 50 minutes. 

“F. SODN. 

Dh^ium phosphate : Heduction of by alternating 

electric currents. P. Wenger and L. Hoinen. Ann. 

(^hira. Analyt., 1914, 19, 209-211. 

Thk effects of time, temperature, and concentration on the 
nnluction of disodium phosphate by the action of an 
alternating current arc recorded. With a 1% solution of 
the salt at 18° C., the amount reduced increases from 
1*05% in 1 hour to 8*34% in 5 hours ; the reduction also 
increases with rise of temperature, 2*59% being reduced 
in 1 hour at 80° C. When the concentration of the 
phosphate solution is increased, the amount reduced 
diminishes considerably ; for instonce, with a 10% solu- 
tion, only 0*1% is reduced in 1 hour at 18° C. u>pper 
electrodes were used, and practically the same results were 
obtained with stationary as with rotating electrodes. 
The phosfdkite produced by the reduction was estimated 
by titration with iodine in the presence of sodium bicar- 
bonate.— W. P. 8. 


Fluorides ; Action of weak cuiids on soluble — — . P. A. E. 

Richards. Analyst, 1914, 89 , 248—250. 
Lactic, butyric, tartaric, malic, citric, formic, salicylic, 
and licnzoic acids all liberate hydrofluoric acid from 
})utaHsium and sodium fluorides, the reaction taking place 
even with 1% solutions of the acids. Carbon dioxide 
also liberates hydrofluoric acid from these fluorides, 
but none of the acids mentioned attacked calcium fluoride. 

-W. P. S. 

Cyanides ; detection of in prcsoice of ferro- and 

ferrkyanides and Ihiocgnnatet. G. Tj. Barnebey. J. 
Amer. Chern. 8oc., 19 14,' 38, 1092—1093. 

The test is based upon the solubility of copper sulphid^^ 
in alkali cyanides. A suspension of copper sulphide is 
made by passing a few bubbles of hydrogen sulphide 
into a weak ammouiacal solution of cofiper sulphab-, 
and if the colour is discharged on the addition of an 
ammoniaeal solution of the substance, the presence of a 
eyanide is indieated. By using a sufficiently dilute c()])per 
solution, the test has a didicacy of 1 part of hydrocyanic 
arid in 10,009, and it is not seriously interfere with by 
the prestmee of fi'rro- or ferricyanides or thiocyanates. 
In presence of 2 gnus, of thcsi! substances, 0-5, 1, and 
0 5 mgrm. rcsjiecti vely of hydrocyanic acid can be detected. 
By using a standard coyijicr solution the test can be 
utilised for a rough quantitative determination if only 
<*yanido8 are present. — G. F. M. 


Ferricyanides in presence of ferric iron and cyanides ; 

Voltunefric delenni nation of . F,. Miillcr and F, 

Seidel. Z, anal. Chem., 1914, 53, 416 — 420. 

To suppress the liberation of iodine by ferric iron, 
potassium fluoride is added to the feebly acid solution 
of the ferncyanide in the pro|)ortion of 6 grm. -atoms of 
fluorine to 1 of iron. Potassium iodide and zinc sulphate 
are then addl'd, and th<! libiirated iodine titratnl with 
thiosulphate. Any hydrocyanic acid present is first 
removed by passing a current of carbon dioxide free 
from rothicing substances through the lii^uid warmed to 
.50° G. and made acid with suljihuric acid. — 0. K. M. 

Cyanamide ; Volumetric determination of . G. 

Grube and J. Kriigcr. Z. angew. Chom., 1914, 27, 

326—327. 

The cyanamide solution is diluted to 300 c.c., acidified with 
1 c.c. of 2A nitric acid, .50 c.c. of A /lO silver nitrate added, 
and the solution made just alkaline to litmus by adding 
2% ammonia. Yellow silver cyanamide, (’NNAgj, is 
precipitated. The mixture is made up to 600 c.c., and 
the excess of silver determin(*d in 250 c.c. of the filtrati! 
by titration with thiocyanate. The results agree with 
those obtained by Caro’s method of determination of 
nitrogen in the silver evanamide by Kjeldahl’s process 
(this J., 1911, 23).— W. R.S, 


Nitrogen compi/unds of nitroUm {crude cakivin cyanamide) ; 

Solubility of the in water. C. Manuclli. Annali 

Chim. Appl.. 1914, 1, 412—413. 

Four grms. of nitrolim (N 20’25%) were mixed with 
100 c.c. of water and kept at a constant temperature of 
13*2° — 13*4°C. After one hour about 80% and after 
6 hours 88% of the total nitrogen had passed into solution ,* 
after this the amount of dissolved nitrogen began to 
diminish, evidently owing to the transformation of 
cyanamide into the sparingly soluble dicyanodiamido. 
A sample of granulated nitrolim (N 12*88%) gave similar 
results, 79% of the total nitrogen being dissolved in 1 hour 
and 90% in 8 hours.— A. S. 

Calcium cyanamide. into ammonia ; TramforrMUion of , 

C. Manuelli. Annali Chim. Appl., 1914, 1, 388—396. 
Althouuh the conversion of the nitrogen of calcium 
cyanamide into ammonia by the action of steam under 
pressure at 170° C. is the basis of a oommercial process 
carried out on the large scale in Italy, Belgium, Clermany, 
France and Japan, no published data as to the yield of 
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ammonia arc available. In the author’s experiments 
weighed quantities (usually 100 grms.) of nitrolim (cnide 
calcium cyanamidej were intimately mixed with water 
and then heated with excess of water under pressure in 
an autoclave for 0—8 hours at 170^^ — 180° C. Yields of 
about 90% of the theoretical (quantity of ammonia were 
obtained and these could be inoreas^ to 97 — 99% by 
using only 10 grms. of nitrolim or by repeating the treat- 
ment. In practice, using an autoclave provided with an 
agitator to prevent formation of hard lumps, nearly 
theoretical yields of ammonia could be obtained. The 
cost of fuel, sulphuric acid, and labour for converting the 
nitrogen of nitrolim into ammonium sulphate by this 
proetjss would be about 20 centimes jW3r kilo, of nitrogen 
(0-86d. per lb.).— A. S. 

Amnionia : Amdic oxidation of in alkaline, solution 

in presence of silver salts. G. Scagliarini. Gaz. chim. 
ital., 1914, 44. 1., 54.3—547. (See also this J., 1913, 138.) 

Kxperimknts on the electroljdiic oxidation of ammonia, 
in presence of silver sulphate, in a solution to which 
potas.siuin hydroxide was added, showed that, as in the 
experiments of Miiller and Spitzer (this J., 1905, 279, .550) 
in presence of copper salts, with high concentrations of 
free alkali the oxidation was almost exclusively to nitrous 
acid. The yield of nitrous acid increased considerably as 
the concentration of the ammonia solution was diminished 
and that of potassium hydroxide increasetl ; it also 
increased somewhat with rise of tem|Kiraturc up to 52*^ C. 
and with increase in the concentration of silver sulphate. 
The highest yield of nitrous acid recordwl (11*92 grms. jier 
190 grms, Nlfj,) was obtained in 4 hours at 30° ('., using a 
current density of 2*5 amperes at 20 volts, the cathtalc 
liquid being a 3% solution of ammonia and the anode 
liquid 200 c.c. of a 3‘)o solution of ammonia, 30 c.c. of a 
25% s ilution of potassium hydroxide and 2 grms. of 
s'lvcr sulphate. — A. S. 

[Silic'itcs, borates, etc.'] S ponlaneous erj/sfallisation ; A 

method of inducing . G. Tammann. Z. anorg. 

Ghem., 1914, 87, 248—252. 

The riK'thod consists in heating one end of a column of the 
mvtenal to a tiunfs^rature above the melting point, the 
other end being unheated. The material is contained 
in a receptacle of high heat conductivity to diminish 
as far as possible the steepness of the temperature gradient. 
Under these conditions, after some time, a turbidity due 
to incipient crystallisation will be observed in that part 
of the column between the temperature of maximum 
crystallisation velocity and that of maximum power of spon- 
taneous crystallisation (see Z. physik. Chem., 1898, 25,441). 
The zone of turbidity gradually becomes larger and crystals 
(usually sjiherolites) visibles to the naked eye separate. 
If the material is contained in a glass tube this may bo 
cut at the zone of turbidity, and the crystals added to a 
mass of the material heated to a temperature somewhat 
above that at which the crystals formed, whereupon by 
vigorous stirring, the whole mass can be made to crystallise. 
J^y this method of heating a column of the mati^rial at one 
end only, fine needles containing 10*89% Na were obtained 
from a fused mixture of HoOa.OO and Na^iBiO, 34%, 
and large tcansfiarcmt' crystals of K^SiO, from a mixture 
of eijuivalent proportions of potassium carbonatt; and 
sdica. — A. 8. 

Thorium .* New method for the determination of in 

momizile sand. K. J. Carney and E, I). Campbell. 
J. Amor. Chem. Hoc., 1914, 36, 1134 — 1143. 

The method depends upon the complete precipitation of 
thorium pyroiihosphate by means of soaium pyrophos- 
jihate in acidf solution. The pyrophosphates of cerous 
cerium and of the other rare earth metals with the exception 
of zirconium are soluble in acid and remain in solution. 
The sand is first decomi>osed with concentrated sulphuric 
acid (Meyer and Speter, this .J., 1910, 486), and an aliquot 
portion of the diluted and filtered solution, representing 
about 2*5 grms. of the mineral, is diluted to 450 c.c., 
acidified with 5 c.o. of hydrochloric acid and 15 c.c. of 5% 
olution of sodium pyrophosphate added. After boiling, 


the precipitate of thorium and zirconium pyrophosphates 
(containing also traces of ceric and other pyrophosphates 
mechanically brought down) is filtered off and converted 
into sulphate by digestion on the filter fiapor in a Kjcldahl 
flask with 15 c.o. of concentrated sulphuric acid and a 
few crystals of ammonium perchlorate. After cooling 
the clear solution is diluted and the hydroxides ere pre- 
cipitated with sodium hydroxide. Those are then after 
filtration dissolved in hydrochloric acid, a few c.c. of 
concentrated sulphur dioxide solution added to reduce 
any ceric cerium, and the phosphate precipitation and 
subsequent conversion into sul^ihate and hydroxide 
nqHiatcd. The hydroxides of thorium end zirconium are 
dissolved in hydrochloric acid and the thorium precipitated 
from this solution as oxalate by the addition of 2 grms. 
of oxalic acid. The solution is diluted to 450 c.c. and 
allowed to stand over night. The pure thorium oxalato 
is then filtered off, and ignited and weighed as oxide. The 
oxide obtained was always quite white, and free from 
phosphate and from cerium. The results of analyses 
both of mixtures of thoria with purti rare earth salts, and 
of various samples of monazite dcmonstrateil the reliability 
of the methori, and they were in close agreement with 
those obtaincul by the ifxlato method of Meyer and Sixstcr. 

— G. P. M. 

Jjinihamim and the, didymiums ; Action of Inrotnine on . 

r. E. Browning. Comptes nmd., 1914, 158, 1679 — 1680. 

Of the hydroxides of the cerium group of metals remaining 
after removal of the ceria by the metho<l previously 
described (this J., 1910, 210), that of lanthanum dissolves 
most readily in bromine water. This proiierty can bo 
utilised for the separation of lanthanum from neodymium 
and prase(Kl\Tnium, three treatments sufficing for an 
almost comi>lete separation. The method is more rapid 
than that of fractional crystallisation of the douolo 
nitrates of the metals and ammonium, though the latter 
gives better results in the final stages of purification. 

— L. 15. 

Tunystic acid by means of “ nitron ” ; Separation and 

determination of . A. Outbior and G. L. Weiao. 

Z. anal, (-hem., 1914, 58, 426—430. (See also this J., 
1905, 289, 291, 638.) 

The weighwl tungstic acid is moistened with water and 
dissolved with the aid of heat in the smallest [lossiblo 
quantity of concentrat^'d sodium hydroxiile solution. The 
clear liquid is diluted to about 150 c.c. with boiling water, 
rendered acid with acetic acid, precipitated, while being 
vigorously stin'ed, with a small excess of “ nitron ” 
(diphenyl-pa'/o-anilinodihydrotriazole) acetate solution, and 
at once allowed to c?ool. The precipitate is washed with a 
0 * 4^0 solution of “ nitron ” acetate, igniU^d at 800° C. and 
weighed as tungsten trioxide. — O. E. AT. 

Vranyl thiocyanate. P. Pascal, (bmptoa rend., 1914, 158, 
1072-1674. 

I'^RANYi. thioeyanatc is obtaimnl by mixing cold solutions 
of eqiiimolecidar quantities of uranyl sulphate and barium 
thiocyanate, filtering, and cva))orating the filtrate in vacuo 
over sulphuric acid. The pasty mass thus obtained 
yields, in the course of some days, orange yellow noodles 
of the compound, U 02 (UNS) 2 -l- 8 Hj,(). This salt, which 
is extremely deliauoscent, is very soluble in water, ethyl 
and amyl alcohols, acetone, and ether. It is strongly 
ionised in aqueous solution, and is hydrolysed on heating 
the solution to 100° C. Uranyl thiocyanate forms double 
salts with alkali and alkaline-earth thiocyanates, e.g . : — 
U0,(CNS)„3NH4GNS.6H,0 ; UO-(ONS)i,,5NH^CN8, 
2 H 2 G ; and U 02 (GNS) 2 ,Ba(CNS) 2 , 6 H 20 , which are very 
unstable, none of them, in a()uoou 8 solution, presenting 
the character of a complex salt. — L. E. 

Hydrogen peroxide ; The photochemical decomposition of 

. J. H. Mathews and H. A. Curtis. J. Phys. 

Chem. 1014, 18, 521—537. (See this J., 1914 352.) 
Aoetahipe, urea, boric acid and barium chloride had 
practically no effect on the photolysis of hydrogen peroxide ; 
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acetic, tartaric and phoephoric acids, sodium chloride, 
potassium chloride and potassium nitrate were slightly or 
mildly inhibitive, as also was sulphuric acid of concentra- 
tions varying from 0*001 76iV to 0 0349 N ; barium nitrate 
acted as a jwsitive, and b<*nzoic acid as a strongly negative, 
catalyst. The thermal and photochemical decompositions 
were not similarly affected by the same catalyst. 

— W. E. F. P. 

MeUdlic oxiths and hydroxides ; Beltariour of some 

nith solutions of ethylene-diamine ; W. Tran be and 
B. I^we. Ber.. lOl^, 47, 1 90S 19 1 9. 
Ethvlisnediamink is known to dissolve certain metallic., 
hydroxide.s in definite molecular proj)f)rtionH, but the 

f >roducts have not previoiwly been isolated in the solid 
orm. The authors have obtained the compound trmthyl- 
onediamine nickel hydroxide, [Ni(CjHgN2)3](OH)j+8Hj(), 
in the puns state by evaporating the solution obtained 
either by shaking powdered nickel with ethylenediamim? 
and oxygen or by the addition of barium liydrr>xide to 
triethylenediamine nickel sulphate. The corre.sponding 
}>ases derived from oth(!r metals decomposed on evapora- 
tion, but (ividenoc was obtained that the hydrogfui of the 
amino groups can be eompletoly replaced by copfwr, and 
that two of the four hvdrog<*n atoms can be rejdaced b\ 
silver. Mercuric iodide and cadmium hydroxidt* dissolve 
in othylenediamine in indefinite pro|M)rtionH ; in presence 
of oxygen cobalt yields a solution containing one atom 
of trivalcnt metal to two mols. of the amine. A divalent 
cobalt derivative was obtaint^d in solution by the action 
of cobalt on the eopfx^r compound in absence of oxygen. 
On admission of oxygen the cobalt passed quantitatively 
to the trivalont condition. — 0. E. M. 

Colloidal carhon oUained by a chemical meihoiL L. liiabba- 
tani. KoUoid-Zeits., 1914, 14, 29—31. 

Two grms. of finely powdered sugar are added, gradually, 
during 2 hours, to 20 c.c. of concentrated sulphuric acid, 
with constant agitation, and the mixture allowed to stand 
at the ordinary temperature. After 24 hours the viscous, 
doef) black lupiid is poured gradually, with agitation, 
into 80 c.c. of water, the solution filtered, and dialysed 
until fnu‘ from sulphuric acid. The clear, black solution 
of colloidal carbon thus obtained is very stabh* ; the 
colUiidal [larticles have an electro-negative charge. Ocla- 
tuioiis carbon is obtained by mixing the sugar and acid us 
described above, shaking for 2 hours, allowing to stand 
for 3 — 4 days at the ordinary tein|K!rature. th<*n pouring 
into a shallow vessel and leaving it togi'ther with a vessel 
of water under a bell. Aft(*r 7 — 9 flays th(^ viscous solu- 
tion is converted into a gelatinous mass, which is freed 
from acid bv immersion in water, the latter lK*ing frequently 
changed. \V^hen withdrawn from the water and ex|Ki8ed 
to air, the j(*lly gradually shrinks and loses weight. After 
drying it forms a very hard, shiny mass, difliciib to 
pulverise, and showing a conchoidal fracture. It swells 
slightly in water, and dissolves sparingly in alkalis, yielding 
a colloidal solution. — A. S. 

Patents. 

Sulphuric acid ; Chambers used in the manufacture of . 

W. (J. Mills, C. T. Packard, and E. Packard and Co., 
Ltd., ]{)8wich. Eng. Pat. 12,007, May 23, 1913. 

The chandler is of the 8ha[)o of a frustum of a cone or 
pyramid and is cooled by water flowing over the exterior, 
preferably from a series of pt*rforatod pijies surrounding 
the chamber at different heights to form a numlier of 
cooling zones. The water from each zone flows into a 
corrtis ponding gutter which also surrounds the chamber 
and, being attached to the main framework as well as to 
the chamber itself, heljis to support the walls. — F. 8odn. 

Caustic alkalis from alkali carbonateji / Manufacture of . 

E. Schiitz. Ger. Pat. 272,790, April 19, 1913. 
Alkam carbonate and quicklime are intimately mixed in 
the dry state, and the mixture treated with sufficient water 
to slake the lime. The heat developed is sufficient to 


hydroxide, and the remainder is then causticised in the 
usual manner.— A. S. 


[Zinc] Sulphate liquors ; Process for the electrolysis and 

treatment of . E. J. Hunt, Oldbury, and W. T. 

Gidden, Warley. Eng. Pat. 11,631, May 19, 1913. 

In the electrolysis of zinc sulphate solution containing 
free acid, with lead anodes, particles of undissolvcd lead 
compounds (j^eroxidc and 8ul})hate) are prevented from 
reacliing the cathode by interposing a porous diaphragm 
{c.fj., of asbestos cloth) which allows sufficient circulation 
to ensure substantially the? same electrolyte at the anode 
and cathode. Fresh supplies of electrolyte are prepared, 
preferably, by treating crude zinc oxide* or carbonate 
with acid liquor free from suspended lead compounds and 
then agitating the solution with the separated jieroxide, 
in order to remove iron and mangane.se. — F. Soon. 


Zinc sulphate liquors; Process for irentimj . E. J. 

Hunt, Oldbury, and W. T. Gulden, Warley. Eng. Pat. 

2952 of 1914, date of Appl., May 19, 1913. 

Crude zinc sulphate liquors intended for electrolysis are 
])urirtod from ferrous iron and mangaiuwi* by treating 
(preferably hot) with lead peroxide, obtained, for example, 
as desjiribed in Eng. Pat. 11,634 of 1913 (s(*t^ preceding 
abstract). An alkali or metallic oxide or carbonate may 
be added to complete the separation. — K. Sodn. 


Boron suhoxide ; Processes of iwoduciny . The 

British Thomson- Houston (‘(»., Ltd., London. From 
General Electric ('o., Schenectady, N.Y.. U.S.A. Eng. 
Put. 15,757, July 8, 1913. 

An intimate mi.xtiire of a boron compound and oxidisablc 
silicon material (r.r/., bora.x, 7—8 parts, and silicon, 1 part) 
IS heated electrically to the boiling point of the charge in a 
refiactory container, which is lined, preferably, with 
pajM>r. The crushed product may be purified by boding 
with sodium liydroxule solution (to remove uncombined 
silicon and by-products). — F. Sodn. 

Cyanoqen cnmpound^'< ; Process of prejmring — — -. J. E. 
Bucher, Coventry, R.T., Assignor to Nitrogen Products 
Co. l-.S. Pat. 1,094,976, Ajiril 28, 1914 ; date of Ap]»l., 
Dec. J8, 1912. 

In the jjruocss of jiroducing alkali cyanid(‘s by the inter- 
action of alkali carbonate, carbon dissolved in iron, ami 
atmospheric nitrogen, the iron acting as a catalytic agent 
(see Fr. Pat. 455,799 of 1912 ; this J., 1913, 943), the alkali 
cyanide when formed is removed from the reaction zone 
by distillation under diminished pressure. —A. S. 

Sulphur; Pri}cess for obtaining by the interaction of 

sulphur dioxide and hydrogen sulphide. W. Feld. Ger. 
Pat. 272,474, Dec. 31, 1911. 

The two ga.seB, alone* or mixed with other gases or vapours, 
or di88olvi*d in liquids, are allowed to act simultaneously 
or successively on a solution of one or several thiosulphatf^ 
of metals, the sulphides of which are soluble in water. 
For each part by weight of hydrogen sulphide one part or 
more of sulphur dioxide must ho present, and if the gases 
contain also ammonia, an additional two parts of sulphur 
dioxide for each part of ammonia must be added. The 
polythionatc produced by the excess of sulphur dioxide 
is reducejl to thiosulphate by treating the solution with 
basic or reducing substances, e.g., with gases or vapours 
containing hydrogen sulphide or ammonia or both. This 
may be effected by using the solution for ropvoving 
ammonia or ammonia and nydrogen sulphide from gases 
by the process described in Fr. Pat. 431,241 (this J., 1911, 
1381). Any hydrogen sulphide remaining in gases which 
have been treated as described in Fr. Pat. 431,241 (loc. 
cii.) may be removed as described above. The thiosulphate 
solution is diluted from time to time to maintain its 
activity. — A. 8. 
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ilydrogtn peroxide ; Prorens for the cathodic production 

of in electrolytes containing oxygen or an oxygen- 

containing gas. Hcnkol und Co. Ger. Pat. 273,269, 
Aug. 6, 1913. Addition to Gor. Pat. 266,610. 


In carrying out the process descril)ed in the chief patent 
<8ee Eng. Pat. 8682 and Fr. Pat. 467,696 of 1913 ; this ,1.. 
1913. 791, 1010), tantalum, tungsten, niobium, molyb- 
•denum, or a metal of the platinum group is used as cathode. 
Cathodes of these metals do not deteriorate in use as do 
the amalgamated gold cathodes desorilxid previously. 

— A. S. 


Hydrazoic acid or azide-f ; Manufacture of . H. 

ytaudinger. Ger. Pat. 273,667, May 27, 1913. 

Hvdhazine hydrate or a hyiirazine salt is treated with the 
nitrosaminc of a secondary amine, such as dinheuylamine, 
in alcoholic solution, in presence of caustic alkali or alkali 
4-arbonate. The reaction proceeds slowly in the cold, 
Anor(‘ rapidly on heating ; — 

(C,H,),N.NO+NH2.NHa+NaOH--: 

(C^HJ.NH + NaNa f 2H.,0. 

—A. S. 


Vin.-GLASS; CERAMICS. 

A^ilrafes ; Use of the gla>’<it indtislry. L. Springer. 

Sprechsaal, 1914, 47. 361—363. 

Thk value of nitrates in glass-making depends on their 
•oxidising, jmrifying and decolorising effects. They 
•counteract the rislucing action of the fire-gas<‘S an<l of 
sulphur dioxide in lead glazes and in colours dependent on 
chromates or manganates. On the other hand, nitrates 
are costly and strongly attack th<* hearth and walls of the 
furnace, with consequent solution of alumina in the glass. 
For this reason it is recommended that not more than 
5 fiarts of saltpetre should b(‘ used with lOO of sand, ami 
that not more than 16% of the total alkali content should 
A)t‘ introduced as saltpetre, this proportion lieiug reduced 
•to 111 the case of crystal glass. — H. H. 8. 

•Ciold : Use of in ceramics. A. (iranger. La (V‘nim- 

ique, 1912, 262 and 1913, 3; Sprechsaal, 1914, 47, 
369—360, 373—375. 

‘Gold is used on pottery either for gilding or as a colouring 
agent in glazes. Its valiu' for gilding lies in its resistance 
to oxidation and the fineness of layer which can be pro* 
•dueed. for which reason it is not an expensive stain. 
The aid of a flux is employed in ajiplication, and mercurous 
oxide is found to reduce the amount of gold required. 
A mixing of the composition : 30 parts by weight of pre- 
cipitated gold, 16 of black mercurous oxide, 2*6 of basic 
bismuth nitrate, and 0*3 of melted borax, is recommended ; 
the addition of 3 parts of silver carbonate to this produces 
n greenish tint. After firing in the muffic the gold has a 
matt surface, and must be polished with bloodstone or 
•agate. A cheaper process, which does not require |iolishiiig 
after the burn, is the use of “(ilanzgold” or “Meissen 
gold,” a preparation of gold solution with an organic 
medium such as turjxmtinc, lavender oil and a balsam 
•or resin. As a colouring agent in glazes, gold produces 
shades from violet to purple and red, of which the best 
kriciwn 18 purjile of (’assiiis, a lake of precipitated gold 
with a metallic hydroxide, nreferably that of tin, which was 
formerly regarded as a dennite compound. Tlie presence 
•<>f ammonia or alum in the stannous chloride solution 
produces shades from dark to rose purple, and the tint 
may be further modified by the substitution of antimony 
•or magnesia for tin. Choice of flux materially influences 
the colour ; various recipes are given containing lead 
oxide, borax or felspar ; and kaolin may he used us a 
l)ase for the lake. In lead glazes 1 part of gold in 1006 
parts of glaze powder will pi^uoe a deep red glaze ; and 
in leadless glazes, 1 in 10,000. An underglaze stain can 
4)6 produced from 50 parts of pegmatite, 50 of alumina 
And 1 of gold chloride. Oo\d may \x.‘ applied under a 


glaze on places previously moistened with gum tragaoanth 
solution.— H. H. 8. e e 


Lead problem ; The . J. Dorfner. Sprechsaal. 1914, 

47, 390—391. 

Lgadlesh glazes are much more sensitive to firing con- 
ditions than those containing lead, and projier manage- 
ment of the burn is more important than molecular 
composition. The author recommends the following 
formuke for a stoneware glaze fired at cones 010 — 07, 
the composition of the basic side being the moat difficult 
of adjustment : — 
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All these glazes fall within the limits proscribed by Pukall, 
who gives the general formula : KoO, 0*1 — 0*4 RoO., 
0-0*5 ILDa. 2—4 8i()2.— H. H. 8. 


Refractory materials \for gas retorts]. By water. See IIa. 

Patents. 

Olass : Ovens for the mannfarlure of sheet . Montan- 

iind Industrialwcrke vorin, tl. 1). 8tarck. Eng. Pat. 
6,367, March 12, 1914. Under Int. Conv., April 16, 1913. 
In a spreading oven for the manufacture of sheet glass, 
the movements of the spreading trucks and of the traverser, 
or the movi'ments of their driving parts, are transmitted 
to a switch gear controlling the driving motor and the 
change-over devices in the power transmission or driving 
gear, so as to ensure the automatic stopping of the motor 
as well as the automatic Ofieration of the change-over 
devices of the driving gear. Electric clutchi'S are thrown 
out (if gear by means of a switch gear provided with a 
niimiMT of contaels corresponding to the four movements 
of the trucks and of the traverser, and comprising two 
contact rings mounted on a hollow spindle, one ring 
carrying the contacts used for reversing the driving 
motor, the other the contacts intended for throwing out 
of gear the clutches. Other claims refer to the driving 
of the trucks and to a grid conveyor. — H. H. S. 

Silvering of mirrors and the like ; Protecting . Marly 

FWtcs, Bordeaux, France. Eng. Pat. 10,006, April 22, 
1914. Under Int. (Wv., April 30, 1913. 

To prevent deterioration of the foil of mirrors by friction 
during trans{K)rt and manipulation, and adherence of 
flilverwi shwts of glass by contact, two distinct ooatinm 
are applied to the silver or to a suitable varnish previously 
spread over the silver. The first is an adhesive, resistant 
to chemicals, e.g., guttafx^rcha, certain tars, bitumens, 
or resins, gums or waxes, used at a temfierature above 
the normal. The second consists of thin supple sheets, 
of pafXT for example, resistant to mechanical chang(% 
applied at a tem|Kjraturt* sufficient to render the first 
coating pasty. — H. H. 8. 

Illuminating glass ; Method and batch or mixture for 

making . G. A. Maclw'th, Assignor to Maoboth- 

Evans Glass Co., Pittsburgh, Pa. U.8. Pat. 1.097,600. 
May 19, 1914 ; date of Appl., May 9, 1913. 

A foundation mixture capable of making substantially 
colourless clear glass (and preferably including a chloride) 
is fused with an aluminium compound and a fluoride, 
the weight of aluminium compound being gronter than 
that of the fluorine, e.g.^ 160 fiarts of foundation mixture, 
9-1-16 of alumina, and 3 — 8 of the fluoride ; the heating 
o#ration is stopped before the melt returns to a clear 
^i^s stage and before tbe s))ec\cs are eliminated. — ^F. Book. 


m 
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aiazi, 9 lipt arid the like ; Apparaiutfw a^Mpamii^ 

poller's . F. Bcanlraore, T. H. Gaekell and W. 

Boulton Ltd., Burslcm, Staffs. Eng. Pat. 12,284, 


May 27, 1913. 

A COMPACT apparatus contained in one frame comprises 
a sifting device, a pump for circulating the slip, and one 
or more dipping tubs, together with valved mpe con- 
nections so that the slip can be pumped to the sifter 
and from the dipping tubs back to the sifter. A magnetic 
separator may bo provided for removing metallic particles 
from the slip during circulation.— H. H. S. 


IX.-BUlLDniG MATERIALS. 

Cement plants ; Determination of the. dust fall in the neigh- 
bourhood of . J. P. Mitchell. J. Ind. Eng. Chem., 

1914, 6, 454—459. 

Mbthods in which the air is passed through box-like 
chambers or through filters give the quantity of dust 
present but not the amount which would be dejiosited 
under normal conditions. The author uses glass plates 
coated with vaseline which are exposed on horizontal 
tilatforms mounted at the top of polea at a height of 25— 
30 ft. After exposurt^ the plates are cleaned with gasoline, 
the dust recovered by filtration, and incinerated. From 
analyses of the dust thus obtained, of field dust obtained 
in a similar manner at a place outside the possible path 
of the cijment-dust, and of dust issuing from the stack 
of the cement plant, the approximate relative proportions 
of “field dust” and “cement dust” in the collected 
samples arc calculated. In some determinations made 
by this method the fall of cement dust calculated to lb. 
per acre per day varied from 0*4 to 10*4 at different 
stations according to the direction of the wind and other 
oonitions. — A. S. 


Magnesia and dolomite PorUaml cements and their properties, 
M. V. Qlasenapp, Chem.-Zeit., 1914, 88, 589. 


The calcium oxide in Portland cement was replaced by 
an equivalent quantity of magnesia, the clinker then 
containing 59% MgO and 41 % silicate. To effect solution 
of the magnes'a in the silicate a much higher temperature 
(17000—1800° C.) was required than in the case of ordinary 
Portland cement. This magnesia cement only reacted 
with water after 6 to 8 mouths, crystals, apparently of 
magnesium hydroxide, then being discernible. No gel 
formation could be detected in this period. The dolomite 
cement prepared from normal dolomite requirt^d a tem- 
perature of 1600° C. It was but little affected by water, 
and the magnesia prevented the separation of calcium 
hydrtwilioate crystals. The use of magnesia as a sub- 
stitute for calcium oxide is thus impracticable, although 
there is a possibility that ignited magnesite might be 
added to Portland cement without injurious effcHJt ; since 
although the magnesia combined with silica is hydraulically 
inactive, caustic magnesia in the form of a very fine 
powder slowly hardens into monoliths of great stabilitv. 
The higher the temperature of burning the more slowly 
docs the magnesia harden.— C. A. M. 


case of Sorors cement) in regard to the proportion of 
filling materials which can be incorporated. This is 
opposed to the commonly accepted view that crystalliwtion 
tends to disintegration of the mortar. The separation 
large crystals of calcium hydroxide in thin sections of 
Portland cement clinker is cited in support of thw vie^ 
but such formation of large crystels is not to be observ^ 
in the hardening of cement mortars in practice. Ip 
addition to calcium hydi'oxide, hydrosilicates and alumi- 
nates also crj'stallise in the hardening of cement mortars, 
apd even gel-like substances show a similar tendency. 
The alterations in Portland cement after 3 years are 
attributed, not to chemical action, but to stroctural 
changes, through the slow conversion of colloids into 
crystalloids. This is supported by the fact that thm 
sections of old cement mortars (up to 30 years) showed 
increased transparency to polari^ light with their age, 
and minute crystals could be found. The colloidal 
substances appear to act, in part, less through their 
action os a “ mineral glue ” than through conversion into 
crystalloids during the hardening process. — C. A. M. 


Plaster of Paris ; CotUribution to the knowledge of- — from 
the technic/ll poini of view. G. Gallo, Gaz. chim. ital., 
1914, 44, I., 497—537. 

Expkrimbnth on the conversion of gypsum into plaster 
and the setting of plaster are described. Ordinary 
idoster of Paris when freshly premrod consists mainte of 
soluble anhydrite, but rapidly absorbs moisture and in 
a few hours is converted into the half -hydrate, CaS 04 , 4 H.jU, 
In calorimetric tests the heat liberaUxi during the setting 
of plaster corresponded very closely with the boat of 
formation of the dihydrate, CaS 04 , 2 H 20 , from the half- 
hydrate. The following scheme for the analysis of plaster 
of Paris is submitted :—//ygro«ro/>tc moisture is first 
determined by drying for 2 hours at 60"'— 00^ C. and then 
to constant weight over sulphuric acid of sp. gr. 1*4 ; 
and the dried material is ustKl in the following tests : 
Soluble anhydrite. The sample is exposed together with a 
vessel of water for 12 hours under a bell, then dried ov<t 
sulphuric acid of sp. gr. 1*4 till of constant weight. The 
quantity of water absorbed multiplied by 15*11 represents 
the soluble anhydrite. Half -hydrate. The sample is 
treated with excess of water, dried first at 60'^' — 65° C., then 
for 24 hours over sulphuric acid of s)). gr. 1 *4. The quantity 
of water absorbed, loss that reqi ired for converting the 
soluble anhydrite (previously doterrained) into the di- 
hydrate, is multiplied by 5*3707 to obtain the quantity of 
half-hydrate. Total water is determined by heating to 
incipient redness for 10 mins. The difference between the 
toUl water and that from the half-hydrate rqiresenta 
that from the dihydrate {unburnt gypsum). The difference 
between 100 and the sum of the jiercontages of soluble 
anhydrite, half-hydrate, and dihydrato, represents the 
Tiercentage of natural anhydrite (or overburnt plaster) or 
foreign impurities. If overburnt plaster be present, the 
total SOj will not correspond with that present as soluble 
anhydrite, half-hydrate, and dihydrate. A commercml 
sample of plaster contained : soluble anhydrite, 0 : half- 
hydrate, 94*05 ; dihydrate, 2*21 ; and overburnt plaster, 
0*36%. (See also Davis, this J., 1907, 727.) — A. S. 


Patents. 


Mortars: Formation of crystalloids and colloids in the 

hardening of . M. von Glasenapp. Chem.-Zeit., 

1914,88,588-589. 

In all cases of the hardening of mortars there is a mew 
formation of crystalloid or colloid monolith elemmts 
through the action of water or salt solutions, the 
hardening of all mortars, with the exception of Portl^M, 
Boman and slag cements, de^nds exolusively upon||be 
formation of crystalloids, whilst in the case of siUlmte 
oements^Fortlaira comont, etc.) formation of both erjnl* 
loids and ocdloids occurs. Crystallisation processes ine 
will produce monoliths equal in hardness and durafewy 
to those Portland cement and even superior (€.p,i|Ae 


Stone, work and jdaster ; Method and means for treating 

damp porous bodies^ especially . A. Finklor, 

Moscow. Eng. Pat. 26,079, Nov. 13, 1913. 

The snrfaoe is treated with a solntion of celluloid in 
acetone or strong wood spirit, mixed with a solution of 
vegetable tar {resini pint) and rosin in ether, to, which ia 
added white manganese (manganese borate) ; c.e., acetone 
22 kilos., ether 22, celluloid 8, manganese borate 16, 
resini pini 16, and colophony 16. The mixture counter- 
acts the infiuenoe of hygroscopic salts, causes moisture to 
evapoiate (with the ether and acetone) from the poroua 
body, and forms a waterproof layer on exposure to the 
air.— F. Sodn. 
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Concrete and the like; Method of mixing . L. H. 

Eiohelberger, Baltimore, Md. U.6. Pat. 1|007,084, 
May 10, 1914 ; date of Appl., May 21, 1913. 


Iron ; The y’^-trantiformaium of pure and the influence 

of carbon^ eilicon, cobalt and copper thereon. R. Ruer 
and R. Klesper. Peinim, 1914, fl, 257>-201. 


Thv constituents are fed into a container into which 
multiple jets of water-laden compressed air are so directed 
as to maintain a vortical whirling movement of the mass, 

— F. SODN. 


DistiUation of wood, eoft coal, lignite, peat and shale, and 
utUieation of products of distillation for creosoting timber, 
Eng. Pat. 12,427. See 11b. 


X.~MErALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

BlasUfurnaces ; The relations between the composition of 

the throaUgas and the working conditions of . M. 

Levin and J. Wesselmann. Ferrum, 1914, 11, 261 — 271. 
The working of five blast-furnaces was investigated, 
from 59 to 294 analyses of the gases leaving each furnace 
being made. Two of the furnaces had a (Uily output of 
400 tons, and the other three of 250 tons ; four produced 
basic pig, and in the fifth haematite was smelt^. The 
*’ reduction-coefficient ” CO, : CO was found to bo much less 
suitable as a measure of the fuel requirement than the 
ratio CO : CO+CO,. in the Thomas-iron furnaces the fuel 
required was nearly proiHirtional to the carbon required 
for direct ro<luction, ».e., about one-fifth of the total carbon 
required. In these furnaces no ontiroly indirect reduction 
took place. No definite connection not ween the blast- 
temperature and the composition of the furnace-gas was 
observed. When the blast-pressure was lowered or the 
blast stopped, the ratios CO, :0O-f-CO, and H,:CO 
increased, and the ratio CO ; CO -f CO, clecroosod ; the 
effect of higher temfMU'ature of the furnace-gas was in the 
opjwsite direction. The mean ratio of volume of furnace- 
gas to that of blast-air was 1-37. — T. ISt. 

Steel-furnace: New design of open-hearth using 

producer-gas. H. F. Miller, jun. Trans. Amer. Inst. 
Min. Eng., 1914, 46, 346—354. 

The furnace (fig.) has a single air-uptake, A, at the back 
of the gas-uptake, B, the latter being 6 — 10 ft, from the 
bath and of the same width as the port which is made 




low and of small oross-seotion to promote rapid union of 
the pre-heated air and gas and produce a short but very 
hot flame well under control throuj^hout the run. A 
furnace in Sweden similar in principle to Uie design 
described was operated for 58 weeks without repairs. 

— W.6.F.F* 


Purs eleotrol 3 rtio iron containing C 0*009, Cu 0*03 and 
8 0*001 to 0*002% gave a distinct ^y-transformation 
point at 1401° C. on cooling, and 2 to S^C. higher on 
heatini^. The temperature of the transformation rose with 
increasing carbon to 1487° C. with C about 0*1% ; it then 
remained constant up to C about 0*4%, above which 
concentration y-solid solution orystallised at once. Silicon 
up to 1*2% lowered the melting point of pure iron very 
little, and up to 0*2% had no effect on the y^-trans- 
formation temperature. Higher proportions up to 1*2%, 
when the indications had b^omo very indistinct, oausM 
increasingly greater falls in the transformation temperature 
which h^ dropped to 1335° C. i.with Si 1*2%. The 
y^-transformation curve for alloys of cobalt and carbonless- 
iron ris(«B in a straight lino to 1492° C. at Co 16*5%, and 
the horizontal of complete equilibrium running from this 
point meets the melting point curve at Co 26%. With 
oopper-iron alloys the y£-transformation curve rises to 
1477° C. at Cu 6*5%, the horizontal from this )ioint meeting 
the melting point curve at Cu 13%. The results with 
the cobalt- and oop|)er-alloys are little different from 
those previously obtained using iron containing C 0*08% 
(this J., 1913, nil).— T. Sr. 

Iron -carbon alloys ; Observations on the hardness and the 
electrical resistance of — — . R. Vondr4cek. Int. Zeits. 
Metallog., 1914, 6, 172—182. 

Andrew's theory that the hardness of quenched steels 
is duo to the presence of finely divided cementite embedded 
in a groundmass of austenite and a-iron (this J., 1914, 
359) is not in accord with the law that the hardness of 
sneh alloys is the moan of the oorrestiondiag hardness 
valtim of the components, nor with the results of the 
author’s oxftoriments on the electrical conductivity of 
hardened 8tt*»>ls. The total carbon in quenched steels is 
practically all in solution, and the theory is advanced 
that the hardness is a particular function of the trans- 
formation, and is due to the breaking up of the metal, 
as it wore, during roerystallisation. In this respect there is 
no essential diftoreneo between iron alloys and bronzes. 
It is deduced from the resistance of hypocutectoid steels 
that the ferrite which they contain has an appreciable 
carbon content, which increases as the total carbon 
increases, Kutoctoid ferrite probably contains from 
0-08 to 0*07% C\ and with falling temperature the carbon 
content rises to a maximum of 0*14%. — T. St. 

[/r(?».] Castings ; A study of the annealing process for 

malleable . (>. W. Storey and E. L. Lcasman 

Met. and Chem. Eng., 1914, 12, 383—389. 

Bar.s of white iron containing C 2*(I0 — 2*70, Si 0*65 — 0*70, 
S 0*06, P 0*14, and Mn 0*27% were converted into malleable 
iron under varied conditions. The influence of the several 
variable factors on the structure of the casting was os 
follows : Packing materials. The ordinary packing 
materials did not directly affect the structure ; with a 
loose packing, allowing a une circulation of oxidising gases, 
a carbonless rim was produced, but in a neutral atmosphere 
the structure of the rim was the same as that of the 
interior. Temperature and time of annealing. — ^Tho 
decomposition of the oomentite into ferrite and temper 
carbon, which determines malloabillty^ required more 
than 70 hours at 740° C. ,* it was oommete after 18 hours 
at 985°, and 36 hours at 870° C. Ilie rate of cooling 
after annealing is an important factor: a high rate of 
cooling results in a steely structure. The critical cooling 
range 18 between 830° and 740° C., in which all the carbon 
ssparatca if the rate is sufficiently low ; if so, the rate 
of cooling below 700° C. has little effect upon the iron. 

— W.R.S. 


d-sted; The chames produced in by annealing, 

A. Stadeler. Ferrum* 1914, 11, 271—276. 

ixTS of basic Siemens-Martin steel containing C 0*1% 
oiled to a thickness of 16*6 mm. and annealra in a tin- 
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plate annealing furnace at the iiaual temperature for from 
1^ hours to 25 days. A slight excess of carbon monoxide 
was maintained in the furnace and the sheets were pro- 
tected from the direct action of the flames. After 25 | 
days the thickness of the samples had become reduced to 
13*6 mm. Decarburisation was olwervable at the edges 
after 3 hours, and was complete in 15 days. Manganese 
and phosphorus remained constant throughout, and 
sulphur for eight days, after which it rose slightly. 
Mechanical tests showed that the strains product by 
rolling were removal by annealing at about 860° 10° C’. 
for 1 ^ hours. This produced also maximum strength under 
impact test. Grain-development began after 3 hours, 
and was found to be a function of the time of annealingr 
So long as decarburisation was insignificant the strengtli 
under imfmet test diminished with increasing size of 
grain. — T. St. 


Ccmentalion ; Pr^venfimn of by metallic dejmilH ; 

(fifftmon of mlid metaln. L. Guillet and V'. Bernard. 
Bull. Soc. d’Eneour., 1914, 121, 588 — 018. 

A TiAYEft of electrolytically dcfiosited copjier, 
0 02 — 0 04 mm. thick, is stated to be the most advantageous 
coating agent for protecting portions of an article from 
cementation. Nickel cannot Is* used instead of copj)er 
as it is jHirmeable to carbon monoxide. 

Diffmiun of solid niclals. When the following pdirs 
of metals were heated togidhor, with their surfaces in 
intimate contact to a temfK'rature ladow the fusion-point 
of the lowest-melting rnetal. diffusion of one iiudal into 
another was observed : Fe-.\1 ; Fe-Cu ; Cu-Ni ; Cu- 

bronze ; (lu-Sn; Cu -brass ; Gu-Zn. — W. R. S. 


Tool steels ; General properties of . M. Denis. Rev. 

Met., 1914, 11, 569-609. 

The effect of chilling and anni'aling at various tem|)eraturps 
on the hardness, resiliency, and tenacity, both in the cold 
and hot state, of a number of tool stuels was deteriuimid, 
and also the tcm|>orature at which the edge attained its 
maximum cutting power. Seven carbon steels, three 
chrome-, two tungsten-, and two nickel-chrome special 
steels, and six chrome-tungsten and four chrorne-tungsten- 
vanadinm high speed steels were used in the tests. Tv^o 
pages of curves and tables are given for each sample. 
The resiliency of the carbon stwls increased after rc{)catcd 
chilling followed by annealing, being double the original 
in some coses after 5 successive treatments. After 10 
successive treatments, the hardness of carbon steels with 
more than ceased to be uniform, whereas the 

a{)ecial steels showed uniform, though slightly decreased, 
hardness. Following, the steels are arranged in order of 
efficiency, as measurtni by output (quantity of articles 
flnished, and quantity of turnings removed, l)efore the edge 
of the tool was blunted ; — Gold tests : (1) chrome steels 
<0r 2-2 — 3-4‘^'o) ; (2) hyiH^reutcctoid carbon steels (G 
0-91-— 1-26%). Hot tests: (1) Sfiecial steels; (2) 
hy}>ereutectoid carbon steels ; (3) hypoeutectold carbon 
steels. The samples showing the highest cutting efficiency 
at higher temfieratures were : ( 1 ) tungsten steel ( W 3-53%) ; 
(2) hyperoutectoid carbon steels ((- 0-95 — 1-20%) ; (3) 
chrome steel (Gr 3*40%). ~W. R. S. 

Iron and steel ; Direct determination of carbon in . 

W. D. Brown. Met. and Ghem. Eng., 1914, 12, 390. 

In the process described the boat containing the metal is 
placed in the cold [>art of a silica tube, which is then 
closed with a two-hole stop{)er fitted with a nichromo 
filunger rod. After the air has l>een displaced by oxygen 
the boat is pushed into the hottest part of the tube by 
the plunger ; oxygen is pa8ge<l at the rate of 400 o.c. per 
minute. The tube contains a layer of loosely packed 
ignited asbestos which acts as a catalyser. Under these 
conditions, with an initial tem|)erature of about 980° 0., 
a temperature of about 1650° C. is obtained momentarUy 
and complete combustion takes place as fast as fihe 
oxygen is supplied. The determination may be oompleiM 
in 10 minutes. — W. R. 8. 


Carbon in steel and iron by the barium carbonate titration 

method; Determination of . J. R. Cain. J. Ind. 

Eng. Chora., 1914, 6 , 465—468. 

Caebon in iron and steel may be rapidly determined by 
burning it to carbon dioxiae, absorbing the latter in 
barium hydroxide solution, filtering off the barium car- 
bonate, with exclusion of air, on a filter comiiosed of a 
mat of asbestos and a layer of quartz grains of different 
sizes (50^, passing a 20- mesh, and the remainder passing 
a lO-mesh and retained by a 20-me8h sieve), washing 
with water free from carbon dioxide (150 c.c. are usually 
sufficient), dissolving in excess of JV/10 hydrochloric acid, 
and titrating the excess of acid with N/IO sodium hy- 
droxide, using methyl orange as indicator. The usual 
purifying train connected with the combustion tube may 
be disyKmsed with, an 8-bulb Meyer tube containing the 
barium hydroxide solution Ijcing directly attached. The 
oxygen should not be passed too rapidly. In te.sts with 
i U.S. Bureau of Standards analysed irons and steels, the 
mean error in eight determinations was — 0*000056 grm. 

, —A. S. 

I l*Si7«er omv.] Desulphurising process at the Nipissing milly 
j Ontario. Min. and Eng. World, June 6, 1914, 1070. 

I A WET de.sulphurising process in which the slime pulo is 
' mixiHl with caustic soda solution and passed through a 
revolving tul>o mill in which there are a number of alumi- 
nium ingots. A further treatment is given in a tank 
lined with aluminium plates, in which the pulp is slowly 
agitated for 24 — 36 hours. The slime is then dewatered 
in a Butters filter plant, and cyanided for 48 hours. The 
silver is obtained in a spongy metallic state, readily 
amenable to the cyanide treatment, resulting in improved 
extraction aftiT shorter contact with the evanido liquor. 
(Sec also Eng. Put. 18,600 of 1912; this J., 1913, 915.) 

-W. 11. S. 

Hilver bar ; Fineness of ike 800 standard . 0. Yama- 

gata. J. (^oll. Eng. Imp. Uuiv.,Tokio, 1914,5, 191 — 212. 
The silver bars uswl for 50-sen coinage at the Imyierial 
Mint, Osaka, arc 584 mm. long, 49*2 wide and 11*88 
I thick ; they are cast “ on end,” and, after removal of the 
top portion (2 — 3 cm.), rolled down to “ fillets,” 50*6 mm. 

! wide and 1 *73 thick, from which the “ blanks ” are cut. 
A number of fillets (some from whole bars, i.e., as cast) 
were cut lengthwise into equal striyis and then transversely 
j at equidistant yioints. each portion being assayed seyiar- 
I ately. It was found that throughout the length of the 
I fillet the fineness was highest along the middle and 
gradually decreased towards both sides. The yxirtions 
representing the toj) and bottom ends of the bar wore 
resywetively richer and yworor in silver than the bulk, the 
comyjosition beiing irregular at the former, but uniform 
at the latter, yiart ; for this reason, at least 2 cm. should 
he cut off the toy> of the bar before rolling, and it would 
also be advisable to reject a small portion of the bottom 
of the finished fillet. At all other parts of the fillet the 
average fineness was yiractically uniform and in agreement 
with the yxit assay. The fineness of a bar oast from the 
very bottom of a yiot (i.e. the residue of a melting) was 
irregular and considerably higher than the corresponding 
pot assay. Accurate samyiling of the normal bar by the 
method of cutting assay -pieces is regarded as practically 
\ imyxissible. A 50-scn coin was samyded by talcing three 
; equal, circular punebiny^s, one from each angle of an 
equilateral triangle described in a concentric circle having 
fivivsevenths of the coin's diameter; this method gave 
better results than that involving a central punching of 
the coin. The average fineness of the alloy at each stage 
of minting was as follows : — ymt assay 798 0, fillet 799*1, 
“ scissol ” (the portion of the fillet remaining after the 
“ blanks ” have been cut out) 798*5, blank 799*2, coin 
799*6.— W. E. F. P. 

Copper-nkkel ores ; Chloridising the Sudbury . A. H. 

Carpenter. Eng. and Min. J., 1914, 97, 1085-— 1089. 

In tests made on the applicability of the Longmaid 
Henderson process to the treatment of cinders from 
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iSudbury copwr-nickcl ores, in order to leach out the 
-copper and ootain a residue suitable for direct smelting 
to feiTO«nickcl pig or steel, the most favourable conditions 
ivere found to be as follows : the final temperature in 
roasting must be high enough to decompose the nickel 
■sulphate ; the ohloridising roast must bo conducted at 
370® — 425® C. to prevent the formation of nickel chloride 
and its volatilisation. The sulphur content should be 
reduced to 1^ times the cop|)er content, and if more is 
removed by roasting, a suitable amount of p3rrites is 
4Mlded previous to ohloridising. I*ow<grade copper-nickel 
matte was also treated successfully by this method. 

— W. R. S. 

JSpelter ; Production of in Upper Sikfiia. A. Rzehulka. 

Z. angew. Chom., 1014, 27, 327 — 328. 

The production of sjjoltor in Silesia dates back to 1809, 
the total production up to 1913 inclusive being 5,047,421 
tons. Oxidised ores were treated exclusively until about 
1860 ; since then blende also has been worked, and is now 
by far the most important ore. Belgian retorts have 
lately dis])iaced the large Silesian muffles, although the 
latter were more advantageous in the treatment of low- 
grade ores. — W. R. S. 

Zinc hkndm ; Trmlment ofroaded for the decomposition 

of zinc ferrites }yrevious t/i didilUilion. V. Lindt. Metall 
u.Erz, 1914,11,405-408. 

ZtNC ferrites formed in the roasting of blende may be 
•decomposed by reduction with producer ga.s. in a 
laboratory experiment in which a samjde of roasted 
blende was treattKl with coal gas, the content of zinc 
present in the form of combined ZnO fell from 6-4 to 2*5% 
nfU'r 40 minutes’ heating. — W. R. S. 

Aluminium ; Nickel- ftluted . E. Tassillv. Rev. Met., 

1914, 11, 670-673. 

An adherent nickel deposit on aluminium is easily obtained 
by (Janac’s process (Eng. Pat. 24,019 of 1911 ; this J., 
1912, 394). The aluminium is troattd with boiling 
fiotassium carbonate solution, then brushed with milk 
of lime, and immer.stHl for a few minutes in a 0*2% solution 
of potassium cyanide, and in a solution of 1 grin, of iron 
in 1 litre of hydrochloric acid (1:1) until it acquires 
■a moire appearance. The nickel is deposited as usual, 
from a bath containing 50 grms. of nickel chloride 
and 20 grms. of boric acid per litre. The addition of iron 
to the last preparing solution is essential ; a minute 
deposit of iron (0*25 — 0-5 grm. per sq. metro) was found 
•on the aluminium, and microscopical examination of the 
aurface showed a cellular structure. The iron apfiears 
to form a network of microscopic galvanic couples, which 
produces a rough surface. This accounts for the strong 
adhesion of the deposit, which cannot be detached without 
also tearing off aluminium fiarticles. — W. R. S. 

Arsenic ; The melting point of . W. Heike. Int. 

Zeits. Motallog., 1914, 6, 168—171. 

Heattno and cooling curves of arsenic contained in an 
•exhausted porcelain vessel packed in sand in an iron 
bomb, gave a molting jioint of 830"' No other thermal 
■effects were observed between this temperature and 
J 50® C. The arsenic after having been melted was steel- 
grav to lead-gray in colour ; it was very brittle and broke 
■easily with a brilliant fracture ; the hardness on Mohs’ 
scale was 3| — 4. — T. St. 

Jtesistunce of pkUinum vessels to hot nitric acid, Baxter 
and Grover. See VII. 

Determination of nickel by dimethylgly oxime. O. Brunck. 
Nee XXlli. 

Patents. 

iron ; Treatment of . A. V. Dismore, Slough, Bucks. 

Eng. Pat. 4292, Feb. 19, 1913. 

Tss iron is made the cathode in an eleotrol^ composed 
of ** nickel salts’* lib., common salt l^ib., platinam 


bichloride 3*75 grains, and water 1 gallon, the anode 
consisting of nickel and carbon placed respectively on 
opposite sides o| the iron. A low-tension current is first 
paa»ed through the bath, and then a high-tension current 
(up to 1(^ volts), which automatically outs out the first 
current, is suddenly switched in. After a suitable time 
the iron is cleaned by immersion in Imiling water. The 
treatment is stated to produce enhanced malleability, 
ductility, and tensile strength. — T. St. 


Cast-iron Production of . A. W. Gregory, London. 

Eng. Pat. 6530, March 17, 1913. 

Oast iron suitable for conversion into malleable castings 
is made by molting steel or wrought iron scrap with 
carbonaceous and silicon- bearing qiaterials. Manganese 
is removed by the addition of a sulphur-liearing material, 
preferably an inferior coke, high in sulphur, whereby 
manganese sulphide is formed and i>asses into the slag. 

— T. St, 

Steel manufacture. The British Thomson-Houston Co.» 
Ltd., London. From Gtmoral Electric Co., Schonootadv, 
N.Y., U.S.A. Eng. Pat. 11,370, May 15, 1913. 

The hysteresis action of silicon steel is reduced by 10 — 30% 
by heating it for 2 — 5 hours at 1 100”— 1325® C. in a 
reducing atmosphere (hydrogen) or in a vacuum (2 — 2*6 mm. 
of mercury). — W. F. P. 


[N/rri]. Metallic articles such as gun-barrels, and turbine 
blades, which require great power of resistaiwe to corrosion, 
that is against the influences of moist air, water, sea- 
miter, and the like {not acids). C. Pasel, Essen (Ruhr), 
Germany. Eng. Pat. 13,414, June 10, 1913. Under 
Int. Oonv., Oct. 17, 1912. 

The steel alloj’s used contain Or 7 to 25, Ni 20 to 0*5, 
and C up to 1%, and when the articles are required to be 
non-magnetic, the chromium should be not loss than 8%. 
Those of the alloys with a Brinell hardness above 380 
are made soft and workable by heating to between 600”C. 
and the critical point (72*0® — 780” C.) and cooling. 
Preliminary heating to 800” — 1000” 0. imparts great 
strength and toughness, and subsequent heating to 
800” — 900” 0. rehardens the alloys. Those of the alloys 
with a Brinell hardness below 350 are mode very tough 
and non-magnetic, by heating to 1100” — 1200” C. and 
cooling rapidly. — T. St. 

[Sleel.] Metal articles such as vessels, tubes, and jmrls of 
machinery, which require great power of resistance to 
attack by acids and great strength. C. Pasol, Essen 
(Ruhr), Germany. Eng. Pat. 13,415, June 10, 1913. 
Under Int. Conv., Dec. 20, 1912. 

A STEEL alloy containing Or 15 to 40, Ni 20 to 4, and 
0 up to 1%, is very resistant to the action of acids, 
es{K4cially nitric acid, and possesses great strength. After 
being heated to 1100” — 1200" C., the cooled alloy is 
very tough and may be worked up into sheets, tubes, etc., 
without difficulty. — T. St. 


[/row and copjwr.] Metal and, carbon ; Manufacturing 

agglomerates of reduced , termed in particular 

ferro-carbonite^^ and cupro-carbonite.*' J, G. Aarta, 
Dongen, Holland. Eng. ^t. 17,613, July 31, 1913. 
Under Int. Conv., Aug. 1, 1912. 

A mixture of the (iron or copper) ore with powdered coal is 
“ carbonised ” in a vertical retort the up{)er part of which 
is heated (attaining a temperature of alwut 1200” 0. 
at the hottMt zone) while the lower end is immersed in 
water. The red-hot agglomerate is oontinuously dis- 
chained into the latter, the steam generated passing 
upwards throuj^h the charge and producing hydrogen and 
carbon monoxide by which the ore in the upper zones of 
the retort is reduoM. The proportions of ore and coal 
are adjusted so that the agglomerate contains suffleient 
fuel for subsequent fusion in the cupola. — W. E. F. P. 
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[lfon\ Ores; Process of reducing , H. C. Alford, 

8t. Louii, Mo. U.S. Pat. 1,097,156, May 16, 1914 ; 
date of Appl, Bept. 1, 1011. 

PowD£EED iron oxide ore ie preheated, then mixed with 
excese of carbon and heated to about 1000®?. (638® C.) 
in order to effeot reduction without fusion. Two horizontal 
cylinders, one above the other, and geared to rotate 
together in opposite directions, are mounted in a heating- 
chamber. Tney are connected within the chamber by a 
vertical end-piece, fitted with an inclined side-pipe through 
which coal is introduced by means of a screw conveyor. 
Within each cylinder is a fixed worm or screw so that, 
on rotation, the charge is propelled through the apparatus 
continuously. The ore is preheated in the upper and 
reduced in the lower cylinder. — W. E. F. P. 

Armour-plate; Method of treating . S. S. Wales, 

Munhall, Assignor to Carnegie Steel Co., Pittsburgh, 
Pa. U.S. Pat. 1,01)7,572, May 19,1914; date of Appl. 
Nov. 15, 1906. 

The forged plate is successively heated to 700® C., re- 
forged, heated to 876° C., quenched, heated to 776° C., 
air-coole<l, machined, re-heatM to rather less than 776" C., 
formed, annealed, machined, and water- hatxlened. One 
surface of the hardened plate may be softened by heating 
and air-cooling, the ojiposite side being sprayed during 
the operation to prevent equalisation of the temperature 
through the material. — W. E. F. P. 

Metals; Anti-friction . C. Billington, Stoke-on- 

Trent. Eng. Pat. 11,138, May 13, 1913. 
SN-SB-Cu-Aux)ys, with or without Pb and containing 
Ni 0*1 — 5'0%. The following jwreentago compositions 
are given as examples; — (1) Sn 84, Sb 9, Cu 6, Ni 1 ; 
(2) Sn 74, Sb 9-76, Pb 10, Cu 6, Ni 1-25,— W. E. F. P. 

Furnaces ; Muffle awl similar . August’s Muffle 

Furnaces Ltd. and .1. R. C. August, Halifax. Eng. Pat. 
11,386, May 16, 1913. 

A FURNACE in which the gases issuing from the fire-box, 
2 (see fig.), through a series of slots, 4, arrang(Hl along the 
middle of the slab, 3, forming the roof of the fire-box, 



are caused to pass successively along passages between this 
slab and the bottom, 6, of the muffle ; through flue bricks, 
11, forming the sides; over the top, 12, and towards 
the front of the muffle, beneath removable, wedw-shaped 
slabs or blocks, 13, supported along the middle of the 
structure by a keystone, 21, secured to the upmr portion 
of the anparatus ; through internal, horizontal passt^ies, 
14, in the slabs, 13, towaixls the book of the furnace; 


above the slabs, 13, towards the front, and thence to tho 
chimney. — W. E. F. P. 

[Lead and zinc.] Ores; Separation ofmetaUie sulphide .. 

F. J. Lyster, Broken Hill, N.S.W. Eng. Pat. 11,939» 
May 22, 1913. 

The ore is treated twice by froth-flotation at atmospheria 
temperature : first in a neutral or alkaline solution to 
produce a concentrate relatively rich in galena ; and then 
in water to produce a concentrate relatively rich in blonde.. 
The medium in which the first separation is effected may 
bo a natural “ mine water ” or a prepared solution ebn-^ 
taining one or more of the following com^munds : chloride, 
hydroxide, nitrate or sulphate of calcium, magnesium, 
s^ium or potassium ; chloride of barium, carbonate or 
bicarbonate of sodium, sulphate of manganese, zinc, 
iron or aluminium. — W. E. F. P. 

Sulphide ores; Flotation process for the concentration of 

by means of oil and nascent gases. Tellus A.-G. fiir 

Bergbau und Hiittenindustrie. Gor. Pat. 273,266, 
March 1. 1913. 

The finely ground ore is mixed with water to which 
sodium sulphide or carbonate is added, and with oil, 
and the pulp is distributed uniformly over the surface 
of a body of water to which acid is supplied below the 
surface. The hydrogen sulphide or carbon dioxide 
evolved adheres to the oiled sulphide particles and carries 
them over the edge of the receptacle, whilst the particles 
of gangue sink to the bottom. The proportions of sodium 
sulphide or carlionate and of acid may be adjusted so as 
to give a neutral effluent. — A. S. 

Silver-lead-zinc, ores ; Treatment of by smelting with 

zinc chloride or its double salts. E. Langguth. Ger. Pat. 
273,483, April 5, 1913. 

The molt, containing lead chloride, without separation 
of unattacked ore or gangue, is granulated in water. 
The lead chloride remains dissolved in the hot solution 
I of zinc chloride produced, and after separating insoluble 
matter, can bo recovered partially by crystallisation, or 
entirely by precipitation with metallic zinc. — A. S. 

Tin ores ; Treatment of . H. Wade, London. From 

J. B. Macdonald, Pazna, Bolivia. Eng. Pat. 12,267, 
May 26, 1913. 

The concentrate from lead-bearing tin ore is calcined 
with an alkali nitrate to produce lead sulphate which is 
subsequently removcnl by treatment with a hot solution 
of caustic soda; when containing iron sulphide the 
material is roasted at a low temperature and re-oon- 
contrated before treatment with alkali nitrate. — W.E.F.P. 

Slimes ; Separators for treating metallurgical and for 

like purposes. H. W. Hardinge, New York. Eng. Pat. 
20,919, Sept. 16, 1913. 

The apparatus (fig.) consists of a rotatory truncated 
conical receptacle, 1, into which the ]>ulp is introduced 



through the smaller end, 4, from a hopper, 5, by a pipe, 6, 
and discharged in part from a central opening 8, in the 
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larger end, 7. The opening, 8, is provided externally 
with a funnel, 9, and internally with a series of open, 
radial pipes, 10, which rotate with the receptacle and are 
carried at their converging ends in a block, 11, clamped 
against the side of the vessel by means of a r(^, 12. During 
rotation the heavier particles of the material gravitate to 
the larger end of the receptacle, are taken up by the 
pipes, 10, and discharged through the funnel, 9 ; while 
the lighter particles are discharged through the opening, 
4, the level for discharge being preferably such that the 
receptacle wiU never be quite naif full. — W. E. F. P. 

Ore A pparatiis for washing . H. A. Brackelsberg, 

Hagen, Germany. Eng. Pat. 13,987, Juno 17, 1913. 
TflB^^finely powdered, dry ore is allowed to fall freely 
from a hopfwr, 9 (fig.), on to a distributing cone, 11, 
and thence to a spreader cone, 13, upon the surface of 



which is maintained a continuous stream of water, sup- 
plied through a pipe, 6, to the interior of the cone, 11, 
from which it is deliver^, through openings, 11', under 
a steady pressure by reason of the air cushion in the 
upper part of the cone. Beneath the spreader cone, a 
series of funnel-shaped vessels, filled with water and 
levelled by means of screws and ball-headed bearings 
at the base of the apparatus, are disposed concentrically, 
AS shown, classification of the ore pulp being effects 
by moans of the successive overflows, and clear water 
discharged peripherally from the outermost vessel. 

-~W. E. F. P« 


\Tnng8len.'] Wire ; Proeeae ofdraioing , and apparatus 

for same, H. Schinnerling, lleinickondorf-Oat, Germany, 
Assignor to General Electric Co. IT.S. Pat. 1,096,806, 
May 19, 1914 ; date of Appl., April 16, 1913. 

Thb (tungsten) wire is drawn through a die immersed in 
A bath of lubricant (oil) at 300® —400® C. — W. E. F. P. 


Wires 7 Method of pointing for wire-drawing, Wol- 

fiamlampen.A.-Q. Ger. Pat. 272,731, May 7, 1912. 
Thx end of the wdie is treated with a fused chlorinating 
or sulidiuiisi]^ bath of hiorganio chlorine or sulphur 
oompounds. For example the may be dipped into ^ised 

anteony pentaohloc^ or used as anode m the eleetm- 
lysis of fused ealoinm chloride. — A. 8. 


Metals and alloys ; Process of easting ingots of-^-^t and 
apparatus therefor. P. H. G. Durvifle, Paris. Eng. 
Pat. 23,719, Oct. 20, 1913. Under Int. Conv., Nov. 21, 
1912. 

Thx apparatus (fig.) consists 
of a mould, 1, having an 
extension, 3, to which a 
reservoir, 2, is attached, the 
latter and extension l>eing 
lined with refractory material, 
4. The reservoir is charged 
and the apparatus slowly in- 
verted so as to fill the inould 
without agitating the molten 
metal.— W. E. F. P. 


\ 


[Zinc from brasM.] Volatilised matter ; Process of separating 

and recovering . G. Mellon, East Orange, N.J. 

U.S. Pat. 1,097,135, May 19, 1914 ; date of Appl., Doc. 
19, 1912. 

Molten brass is caused to flow down a scries of steps 
within a vertical furnace and exposed to the action of a 
gasooua stream traversing the lurnaco in the opposite 
direction. Volatilised zinc oxide is ooUectod at the top, 
and the molten residue at the bottom, of the apparatus. 

— W. E. F. P. 

Metals and oxides ; Process for separating and recovering 

from molten slags and other produds. A. Desgraz. 

Ger. Pat. 273,047, Juno 13, 1913. 

The metals or oxides are separated from the slag or the 
like by treatment with reducing agents, with or without 
other additions, in a reverberatory furnace so arranged 
that the charge moves with decreasing velocity towards 
the hottest part of the furnace, whilst simultaneously its 
surface increases. The furnace is divided into several 
compartments arranged in steps, so that as the surface 
of the charge beoomos larger its depth becomes less. As 
the charge moves towards the hottest part of the furnace, 
and the desired metals are separated from the slag, the 
latter becomes lighter and, Be{>arating from the heavier 
ymrtion, becomes exposed in increasing degree to the 
flame. — A. S. 

Platinum ; Process for separating from iridium and 

other metals. Verein Chomischer Fabriken in Mannheim. 
Ger. Pat. 273,178, March 28, 1913. 

The mixture of metals is treated with chlorine above 
until the iridium is completely oonverted into 
chloride. A portion of the platinum is oonverted into 
chloride and volatilised, but most of it is unattaoked and 
is separate from the non-volatile iridium triohlorido by. 
elutriation or by dissolving in agua regia.— -k. S. 

Chemical reactums sensUiw to air or oxygen [e.g., reduction 

of easily oxidisabU metals] ; Process for carrying out 

in on inert atmosphere. 0 . Kndfier und Co. Ger. Pat. 
273,218, Got. 18, 1912. 

A SOLID or liquid substanoe, which on heating gives off 
non-oxidising vapours, is added to the reaction mixture. 
Formaldeh^e, for example, is decomposed into carbon 
monoxide and hydrogen at 600 ® C., ana easily oxidtsable 
metals such as thormm, aireonhim, oarinm, titanium, and 
vanadium may be obtained from their oompoundi by 
heating with metattio oaloiom in pceseace of 6 -- 10 % of 
trioxymethylene. Ammonhtm compounds and hyojro- 
oarbons may be used in a similar manner to produce a non- 
oxidii^ atmosphere. — ^A. B 
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ISeUda ; Furnace for obtaining eattily oxidieahie 
A. Zavelberg. Ger. Pat. 273,308, Aug. 7, J913. 
Addition to Gor. Pat. 226,257. 

In carrying out the process described in the chief patent 
(this J., 1010, 1460), in order to maintain the inner portions 
of the walls of the reaction chamber at a uniform tempera- 
ture and restrict the cooling to the outer surface, heating 
flues are constructed in the walls. — A. S. 


with constant agitation ; the very small crystals are 
removed from the product by elutriation),— W. H. P. 

Ar^dic oxidation of amnwnia in alkaline aolution im 
presence of silver salts. Scagliaiini. See VII. 

Heduclion of disodium phosphate by alternating electric 
currents. Wenger and Hcinen. See VII. 


Iron and manganeM ores, pyrites cinder, blende, etc. ; Pro- 
cess for roasting and sintering ores and metallurgical 

products, e.y. . W. Buddous. Gcr. Pat. 273,277, 

.Jan. 16, 1913. 

Thin metal tubes, spaced afmrt, are nlacod in the sintering 
chamber and the ore is fed in around the tubes. The fuel 
is then introduced into the spac-es onclosod by the tubes 
and the latter are withdrawn. Sintering is effected by a 
blast of air forced through the charge in a direction parallel 
to the columns of fuel. — A. S. 

Aluminium ; Production of a coating on resisting the 

ariion of sea-)mtcr ami concentrated acids or alkalis. 
L D’Amico. Ger. Pat. 273,292, Doc. 10, 1912. Addi- 
tion to Gcr. Pal. 248,857 (this .J., 1912, 824). 

The aluminium is treated first with a solution of caustic 
alkali and then, without removing the aluminate formed 
and the excess of alkali, with a solution containing 
potassium-iron tartrate and cupric, ammonium, ferric, 
zinc and stannic chU •rides. The coated metal is washinl 
M'ith lime water and warm water, heatetl, and treated with 
a mixture of oils and balsams as described previously 
{loc. cit). The cupric chloride may be replaced by co]»per 
sulphate, and finely powdered calcium carbonate or a 
caustic alkali may be added to the solution of metallic s^ts. 

Aluminium; Process for protecting ami dexornting . 

J. Tronel. Ger. Pat. 273,498, May 21, 1912. 

The metal is first sprayed with a mixture of an alkaline 
cleansing agent, ainmoniacal nickel sulphate s<dution, 
precipitated silica, and small quantities of zinc and tin 
oomnounds, then washwl with water, drierl, treated with 
a solution of rubber, gutta-jx^rcha, and nitrated castor 
oil or its substitute's, again dried, at a high tcmi>cratnrc, 
and then treated with a solution of nitrocellulose, celluloid 
(inflammable with difficulty), fatty acids, and gnm-like 
substances prtidueed by the transformation of lactic acid 
in presence of organic and inorganic salts. An elastic 
transpartmt roatii^? is obtained which is not broken even 
when the metal is worked mechanically, — A. S. 

Electrolytic furtuices for the production of light metals. 
(». B. Ellis, London. From {Sodium Ih-ocoss Co., New 
York. Eng. Pat. 29,418, Doc. 20, 1913, 

See U.S. Pat. 1,092,178 of 1914 ; thisJ., 1914, 55.5.— T.F.B. 

Treatment of phosphate sUig for agricultural purposes. 
Eng. Pat. 922. See XVI. 


XL-ELECTRO-CHEMISTRY. 

Mercurous sulphate; Conmereial preparation of 

for normal cells. E. Warburg. Z. Eloktrocheni., 
1014, 20, 345. 

Ordinary commercial mercurous sulphate is not suitable 
for the preparation of Weston normal cells, but there is now 
on the market material prepared under the advice of, 
and tested by, the Physikaliach-teohnisohe Roiohsanstalt 
specially for purpoBo. The salt is contained in sealed 
and stamped ve«efai under saturated oadmium sulphate 
solution. It U prepared by von Stcinwehr's precipitation 
method (2L Instminentenkunde, 1905, 26, 205 : to obtain 
propanyttoni oomposed of crystals at uniform size, and 
henoa the same aolubiuty, and giving, in the cell, 

the aiMta £lf.F., one of the reacting solutions is heated 
to 2g^«-.100^ C., and the other is added, drop by drop, 


Patents. 

Refractory materials fusible only at high temperatures ; 

Fusion of . E. Podszus. Fr. Pat. 4C5,6()4, Leo. 2» 

1913. Under Int. (Jonv., Doc. 2, 1912. 

The process is designed for the fusion of o.\idc8 of zircon! unk 
thorium, aluminium, etc., which is impossible in an 
ordinary electric arc on account of their combination of 
low conductivity and high melting-])oint. An inner 
chamber of refractory clay, surrounded by shoot iron, is 
provided with electrodes of which the upfjtu* can bo 
manipulated in rtrder to adjust their distance apart. 
The current is started with the electrodes close together,, 
and the lower one, packed in the badly condiuding material 
— which is in a granular condition and not powdered lest 
it should be scattered and ^thus extinguish the arc — 
attains a high temperature and melts th(i surrounding 
particles which percolate to the bottom and in the melted 
condition arc sufficient ly good conductors to f ake the plaeo 
of th(J lower electrode, so that the ore plays on the surfaco 
of the melt. Volatilised fumes raise the conductivity 
of the atmosphere, and liy raising the upper electrodo 
an arc of 20 cm. length is obtained at a tension of 220 
volts. Electrodes of com)>osition resembling thii material 
to be fusiid may be used. — H. H. S. 

Process fur treating zinc sulphate liquors. Lng. Pat. 2952.. 
See Vll. 

Electrolysis and trcalmcni of [s/zir) sulphate liquors. Eng.. 
J’at. 11,634. See,Vn. 

Electrostatic se pirn tors for treating injlauiwahlc or explosivt. 
materialf. Eng. J*at. 26,802. See 1. 

Cathodic produrtioH of hydrogen peroxide in electrolylcn- 
containing oxygen or an oxygen^contnining gas, Gcr.. 
Pat. 273,269. ‘ Sec VIT. 


Xn.-FATS; OILS; WAXfS. 

Fats ; Prcftaration of optically active . /. Synthesis 

of optically active, halogenhydrln^. K. Abderhaldcn 
and E. Eichwald. Ber., 1914, 47, 185(>— 1866. 

Allylamine was neutralised with hydrobromic acid and 
brominated, and from the resulting dibromopronylamino 
hydrobromide, CH,Br.('HBr.({H.i.NHj.HBr, the a-tartrato 
(m.pt. 131° (\) was obtained by treatment with d-«lver 
tartrate. On fractional crystallisation crystals with 
[ajt)=+ 25-59'* and -f-3M7° were obtained. By treating 
the d- tartrate with sodium nitrite, d-dibromhydrin 
([a]ij=+6.25°) separated, whilst the Lproduct could 
senorated from the mother liquor. The optically activer 
dibromhydrin was transformed by alcoholic potassium 
hydroxide into d- and Lopibromhydrins, the former having 
[ajD~-f 6-45°, Introduction of caproio acid into the= 
hyffiroxyl group produced a pronounced increase in the 
optical rotation. Attempts to remove both bromine atoma 
from the dibromhydrin were unsuccessful.— C. A. M, 

Linseed and petroleum oils ; Iodine value of . W H. 

Smith and J. B. Tuttle. U.S. Bureau of Standards,. 
Technologic paper No. 37. J. Franklin Inst., 1914,. 
177, 687. 

The iodine values of raw linseed oils determined with Hanna’' 
eolation, were oonoordant for amounts up to 0-25 grm., but 
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docieasod with tho increase in weight above that liinit. 
With burnt oils, an inoreaso in the degree of burning 
reduced the limit of agreement with different weights of 
oil. With petroleum oils tho iodine values were con- 
cordant for quantities of 0*0 grm. and upwards, the 
maximum absorption being obtained in about 10 mins. 
Oils with the highest iodine values did not require the 
largest excess of iodine to obtain the maximum absorption. 
The influence of temperature was greater upon the iodine 
value of burnt than of raw or boiled linseed oils. — C. A. M. 

Acetyl value of oilsy fats^ etc. ; Determination of the . 

E.' B. Holland. J. Ind. Eng, Chom., 1914, 6, 482—480. 

The author recommends determination of tho saponiflea- 
tion value of the fat before and after acetylation, the 
difference being the acetyl value and representing the 
number of mgrms. of jiotassium hydroxide required for the 
saponification of the acetyl fixed by 1 grm. f>f oil on 
acetylation. 5 grms. of fat are heated with 10 c.c. of 
acetic anhydride for 1 — Ij^ hours under a reflux condenser, 
and the acetylattnl fat with addition of suflicient ])urc 
ccresin, washed and separated as in the determination of 
the insoluble acids, and its saponification value deter- 
mined. If the original fat contains free soluble acids, a 
correction must be applied. — A. S. 

Hardened oiU. E. Mcllana. Annali (’him. AppL, 1914, 
1, 381—387. 

Samples of cottonseed, soya bean, kapok seed, whale 
and sperm oils were hardened by hydrogenation in }iresenco 
of reduced nickel, and the characters of tho products 
compared with those of the original oils. Samples of 
“ talgol ” (from whale oil), “ candelite ” (from w^hale oil) 
and coryphol ” (from castor oil) were also examined. The 
results are shown in the following tabic : — 
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The oils after hydrogenation resjionded to the general 
colour reactions for seed or marine animal oils respectively, 
but less distinctly and with more or less modified colour 
effects. Halphcn’s and Milliaus' reactions for cottonseed 
and kapok seed oils usually gave negative results with tho 
hanlened oils. All of the samples contained traces of 
nickel. (See also this J., 1912, 996 ; 1913, 201, 370, 665.) 

-A. S. 

Soaps ; Contribution to the knowledge of . The 

gelatinisation of solutions of potassium laurate.and olrnte, 
and of mixtures of the two. J. Kurzmann. Kolloidchom. 
Beihefte, 1914, 5, 427-484. 

To obtain information regarding the property of forming 
a jelly which is possessed by solutions of potassium laurate 
and of mixtures of which it is a largo constituent, C8i>ecially 
in presence of an electrolyte, the author determined tho 
viscosity and electrical conductivity of solutions of this 
salt and of potassium oleate and of mixtures of tho two. 
T^e determinations were made under very varied con- 
ditions of temperature and concentration and in the 
presence of different electrolytes, the viscometer used 
being specially dosigped to permit of determinations 
being carried out with highly viscous solutions. The 
viscosity of potassium oleate at first increased gradually 
with increasii^ concentration, but with solutiona m | grm.- 
mol. per litre and upwards the riae was extremely rapid. 


the viscosity attaining a very high value, even exceeding 
that records for potassium palmitate by Farrow (this d., 

1912, 280). Solutions of the oleate of OAN strength 
and less exhibited a high tem^ierature ooefiioient of 
viscosity. The rise in the viscosity of potassium laurate 
solutions was very moderate and gradual, and even with 
the more concentrated solutions tho temperature coefli- 
cionts wore of a lower order of magnitude than those of 
the oleate. The behaviour of potassium myristate gave 
results intermediate between those obtained with the 
laurate and oloato though it most resembled tho laurate. 
Tho behaviour of tho ixitassiiim soap obtained from palm- 
kernel oil, the chief constituent of which is pota«ium 
laurate^ was very similar to that of tho pure laurate.' The 
addition of small proportions of potassium laurate to 
fKitassiuin oleate slightly raised the viscosity at .90° C. 
and considerably roauotHl it at 20° C^, the temperature 
cotiffioient of the viscosity of such mixtures being consider- 
ably less than that of pure })otassium oleate solutions, 
especially at fairly high concentrations. Tho addition of 
}wta8sium h 3 ’(lroxide to a neutral soap solution decreased 
the viscosity at low concimtration but at higher concentra- 
tion increased it. To obtain tho same effects with potas- 
siiiin oloato solutions as with potassium laurate solutions 
much smaller quantities of tho hydroxide wore required 
and the action of the hN'droxido was greater tho more 
concentrated tho oleate solution. The addition even of 
smalt quantities of ]iotasBiiim laurate to tho oloato caused 
the pro|)ert.ics of mixtures to approximate to those of tho 
pure laurate. The action of tho hydroxide varied with 
the teiniH^rature in such a wa v, that concentrations which 
reduced tho viscosity at high temperatures incroaaed it 

' at lower temperatures. The critical concentration of 
tho potassium hydroxide at which tho viscosity was 
increased may be called tho “ gelatinising ” concentration 
since at this ];K)int cooling the solution brought about 
the formation of a jolly. The temiwrature coofficiont of tho 
viscosit}' was decreased by tho addition of small quantities 
of iKitossiiim hydroxide and increased by the audition of 
larger quantities before the “ critical concentration of 
gelatinisation'* was reached. The temperature coefficient 
of the oleate was much higher than tnat of tho laurate. 
The viscosity of the jiotassium soap obtained from palm- 
kernel oil was much less affected by potassium carbonato 
I than by {xitassium hydroxide when the effect of solutions 
I of equivalent concentration was compared, but when 
j iMpiimoleeular solutions were comfiared tho effect of 
1 potassiurn carbonato was of the samo order as that of 
pot<aHsiufn hydroxide. This indicates that the effect is 
due to tho anion, tho divalent carbonate ion being more 
active than the monovalent hydroxyl ion. It is not yet 
fMiHsiblc to explain the jx^culiar course of the viwosity 
curves which represent the effect of increased additions of 
potassium hydroxide. Tho peculiar minimum on the 
viscosity curves observed on adding increasing quantities 
of potassium hydroxide cannot bo ascribed to tne infiucnco 
of electrolytic or hydrolytic dissociation of the soap since, 
on the one hand, similar effects may be observed with 
potassium hydroxide and potassium chloride (Goldschmidt 
and Wiessmann, this J., 1912, 593) and on tho other 
hand, colloids which cannot dissociate exhibit similar 
l^haviour on the addition of an electrolyte (Woudstra, 
Kolloid-Zeitflchrift, 8 , 80). Tho properties exhibited by 
the potash 8oaj« wore distinctly different from those of 
the albumins in which tho formation of albumin ions or 
alkali salt seems to bo associated with an alteration in 
viscosity. This change in tho viscosity is an increase 
and not a docroase and is similar to tho behaviour of 
ammonia sof^is on tho addition of ammonia (this J., 

1913, 201). The curves of the molar conductivities wore 
abnormal for all the soaps examined and were similar to 
those already determined for the soda soaps. An addition 
of potassium hydroxide or potassium carbonate lowered 
the conductivity of all tho soaps examined, the conduc- 
tivity of the mixture tending to become lower than that 
of the pure electrolyte which had been added. The 
temperature coefficient of the oonductivity of the mixtures 
fell regularly from the high values oha^teristio of the 
neu^tu soaps to those ahmy known for pure potassiuin 
hydroxide solution. The oonduotivity of a mixture of 
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notawinm Uurate and potauium oleatc waa higbei than 
the sum of the oonducjtivities of its components and this 
increase in the conductivity was more pronounced at low 
than at higher temperatures. When applied to technical 
operations the results of this investigation show that a 
calculation to determine the behaviour of a mixture of 
fats cannot be made additivelyjfrom a knowledge of t^ 
properties of its constituents and that complicated 
reciprocal influences operate in mixtures of soaps of 
different molecular weignts. — J. A. 


Uvav: Dekrmimtion of ihe fatty acid content of 

A. A. Besson. Chem.-Zeit., 1914, 88| 045 — 047, 680^ 
087. 


The author comjiared the efliciency of i)etroloum spirit 
and ether as solvents for fatty acids. Tlie latter is to bo 
preferred on account of the greater ease with which it 
can bo vaporised without leaving any appreciable residue. 
The short iwriod of heating requir^ to remove this 
solvent also reduces the loss of volatile fatty acids to a 
minimum, this loss always being considerable when even 
carefullv distilled ])etroleum spirit boiling below 66 
is employtid. Further, ether is a better solvent for 
lactones and hydroxyfatty acids, which occur in many 
fats (sulphur olive oil for instance) ustnl extensively for 
soap making. The solubility of water in ctlmr *» 
objectionable as this is considerably reduced by the 
presence in the water solution of the salt formed when 
the soap is dccomiiosed with an acid.— J. A. 


I 


Talc as' a lubricant. F. Thalberg. Chem.-Zeit., 1914, 88, 
711—712. 

Talc does not behave bke grajihite on treatment with 
tannin solutions, but may be brought into a finer molecular 
state by being heatod with ammonium carbonate, or by 
treatment for several hours with a current of dry ammonia. 
Afterwards the talc is dried in mrwo, since heating cauaes 
the particles to agglomerate again. The treated nja^^ial 
forms fine suspensions in water which are very dinicult 
to filter, and subsides exceedingly slowly in lubncatmg 
oils of medium density. When once suspendi^ in a 
neutral oil no subsidence of the talc occurs on heatiiw. 
The change in the character of the talc is attributeil to the 
absorption of a minute quantity of ammonia. Worn 
40 to 00% of ordinary talc may be intrwlucod into heavy 
mineral oil provided that the oil be added to the talc 
and not the reverse. — C. A. M. 


Deodorisation of wiphthcnic acidft. Schmitz. See Ha. 

Treatmejit of grain [in the diHlillery] far the rfovery of oil, 
utilmng enzymes. Vasseux. See XVI II. 


Patents. 


Catalysing a^enis [for hydrogenaiim 

0f . W. Fuchs, Vienna. Eng. Pat. 11,542, May 17, 

1913. Under Int. Oonv., May 18, 1912. 

To reduce unsaturated liquid fatty acids and their 
Blvoorides, carbonates of base metals easily dissociated, 
such as nickel carbonate, arc heated to 230° C. beneath 
the surface of the oil, and subjected to the action of 
hydrogen under pressure. When metallic nickel has been 
formed, the redaction of the oil is brought about at a lower 
temperature. (See also Eng. Pats. of 1910, 13,619 

and 25,326 of 1911, 4702 of 1912, and 4144 of 1913 ; this 
J., 1912, 398, 660, 1190 ; 1913, 706.)— B. N. 

Oil; Ilydrogtnakd or hardened 

Q. Ellis, Montclair, N.J. U.S, PWt. 1,097,308, 


May 19, 1914 ; date of appl* Nov. 22, 1912. 

EwBLi produoU free from toxic motallie TOmpoun^ 
and of the oonaistenoe of butter or lard, are obtained by 
the oatalytie hydroMoatioii of oottoneeed oil or mixtorea 
of ediWe C« A. M» 


FaUy acids and their esters ; Process for reduction fjydro- 

genation] of unsaturated . C. H. Moryott, Dall^, 

Tox. U.S. Pat. 1,097,466, May 19, 1914 ; date of appl, 
Nov. 30, 1912. 

A SOLUTION of the fatty acid or oil in ether or other suitable 
solvent is treated with hydrogen in the prewnce of a 
catalytic metal of the palladium group, and in the absence 
of any material quantity of water or other liquid in which 
fats are insoluble. — C. A. M. 


Fish oil : Process for the preparation of clear and odovHeJis 

oils from . F. Borgius, Hanover, Germany. Eng. ^ 

Pat. 18,925, Aug. 20, 1913. Under Int. Conv., Aug. 20, 
1912. 

Fish oil is deodorised by a single heating for several 
hoiiis at a temperature between 250° and 300 C., wthout 
iiroliminary treatment with steam, etc. After deodonsa- 
tion. purification of the oil may be completed by washing 
or steaming. (See also Eng. Pats. 15.491 
of 1906, and 15,012 of 1912; this .1., 1888, 756; 1907, 
±9 (\ . ion. .*14. 4361— C. A. M. 


Hydraulic presses for scexls and the like. Harburger Eisen- 
und BronzewerKo Aktienges., and G. Koelior, Harburg, 
Germany. Eng. Pat. 28,262, Doc. 8, 1913. 

A (’ONSTANT quantity of material is supplied to the press, 
the piston of which is made to descend automatically m 
regulated stages by d’seharging definite amounts of the 
pressure-medium, e.g., water, through a measuring 
the discharge being controlled by the movements of the 
hop|>er into which the material is fed. — C. A. M. 


Press-filters for seeds containing oil. Harburger Eisen- und 
Bronzowerke Aktienges., Harburg, Germany. Eng. Pat. 
29,913, Dec. 29, 1913. 

The lateral inner walls of the filter-chamber arc pierced 
with numerous small holes which open radially into 
larger holes at an angle to the axis of the latter, thus 
increasing the outlets for the oil without notably weakening 
the walls. — C. A. M. 

Process for obtaining a substitute for boiled linseed oil. 
Gcr. Pat. 273,347. See Xlll. 


XIIL-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 


White lead ; Eximriments on . R. S. Owens. J. 

Phys. Chem., 1914, 18, 461—473. 

By precipitating load hydroxide and carbonate, separately 
or together, from solutions of lead acetate, crystals of the 
former were obtained varying in size aooordiM to the 
Doncontration and temiierature employed. Load oarton- 
ate was not obtained in definite crystalline form, but, 
between narrow limits, the particles varied in size according 
to the conditions of precipitation. By keeping a mixtiw 
of lead carbonate and hy^xide (separately preoipita^j 
under a solution of sodium acetate, white le^ wos obtamed 
in particles of one size irrespective of the dimensions of the 
reacting particles. White lead obtamed by co-precipitation 
of the carbonate and hydroxide wm composed of rounded, 
translucent, non-crystalline particles wnioh were larger 
or smaller according as the precipitation was slow or »pid . 
The oommerdal wmte leads examined, and those produced 
in the laboratory by the Woltereok and Luckow eleotro- 
Ivtio prooesses, were found to oonsist o| paitiolM cow- 
spondW in size to those of white lead drahiMd by •hiw 
^lOtetion. Wl»n oompoMd rf the 
preeipitated white lead absorbed less ou 
a better paint than when composed of Ul„ . 
uniformity in siie of particles is, how^, not 
an advantage in a jiint.— W. E* P. P. 
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Med lead ; Phyaico-ckemical and technical etudiee on p. 

Prepofution of pure lead orihoplumbaie, J. MUbauer. 
Ghem.-Zeit, 1914, 8$, 477—479, 659—560, 566—667, 
5S7—6BB, 

'Tab author critically reviews published methods for the 
preparation of pure rod lead, and gives two new methods. 
Dry method. — ^^ty grms. of potassium nitrate are slowly 
heated to 339*^ C., and a tube containing reorystallised 
dead chloride (m.pt. 484° 0. ) is immersed in we melt. Lead 
peroxide is gradually added with constant stirring, and the 
nesting continued until oxygon ceases to be evolved, 
nnd the lead chloride in the tube has melted. The mass 
is then extracted with hot water, washed until free from 
nitrate, and dried at 1 10° G. IVoducta thus obtained 
invariably contained 100% Pb304, were of a bright red 
-colour, and had sp. gr. 8-7 at 17° 0. Wei method. — 
mixture of lead oxide and lead |X)roxide (3PbO : 2PbO|) is 
cradually added to a concentrated solution of potassium 
hydroxide (160 to 200 grms. i>er 100 c.c.), and the liquid 
heated for 6 mins. A deposit of red lead is formed, with 
layers of other oxides above it, and the former, when washed 
with water, yields 100% PbaO*. With other proportions 
of the lead oxides preparations ranging from green to 
brown or purplish-red in colour were obtained. 

lly extracting commercial red lead (68% Pb304) with 
boiling potassium hydroxide solution ( ICO grms. in 100 c.c.), 
there was obtained after 25 minutes a residue containing 
92 to 96% Pbj04, whilst a second extraction of 6 minutes 
yielded 99*7% Pbj04. This method is not universally 
applicable, since it does not remove impuiitios such as 
■calcium carbonate. (Soo also this J., 1913, 97, 161.) 

— C. A. M, 

Thitsi [Burmese lacquer]. L. Rosenthal. Farbenzeit., 
1914, 19, 1673—1574. Chem. Zentr., 1914, 1, 1979. 

“ Thithi ” is obtained from the stems of the Melanorrhoea 
usiUUa a.H ft ^rey, very viscous liquid of sp. gr. 1-0016 at 
20° C., which on exposure to air becomes first brown and 
then, very rapidly, deep black. The drying of the lacquer is 
not accelerated by siccatives and is retarded by dry heat, the 
presence of moisture being essential. The constituent 
of the lacquer soluble in alcohol is identical with the 
urushinic acid, C\4Hi80„ of Japan lac. The other 
extract consists of a gummv substance soluble in water 
and a nitrogenous, coagulaule substance, similar to a 
protein, which is insoluble in water ; this latter substance 
acts as an oxygen carrier in the drying of the lacquer, but 
k loses its activity when heated above 60° C. The compo- 
sition of two samples of the lacquer was : urushinic acid, 
86*24, 83’24 ; gum, 3*08, 3-62 ; oil, 0, 0‘53 ; residue insoluble 
in ether, 1*71, 2*14; moisture and volatile matter, 8-97, 
10-57%.— A. S. 

Patents. 

. Linseed oil ; Process for obtaining a substitute for boiled . 

E. F. Waentig. Ger. Pat. 273,347, Feb. 28, 1913. 
Addition to Ger. Pat. 272,465. 

* The oils are heated with water under pressure before being 
r treated with superheated steam as described in the ohim 
patent (this J., 1914, 604).— A. S. 


detemining the carbon content of the latter by 
oombiutiOT this J., 1913. 614). Contrwy to On 
01 Alexander (see this J., 1907, 422, 538 ; 1911, 
6W) it was found that no appreciable quantity of carbon 
dioxide IS formed during the conversion of caoutchouc into 
the nitrosite.— A. 8. ^ 

Patents. 

Bubb^; Meihod of vulcanising and means therefor. 

F. E. BlaisdoU, London. Eng. Pat. 1 1,257, May 14, 1918. 
The vulcaniser consists of a steam-jaoketed vessel with 
mea^ for admitting both steam and compressed air into 
the inner ve^l. The rubber articles are placed in the 
inner vessel into which steam is then admitted, a nd in 
which the pressure is afterwards raised by the admission 
of compressed air. 8team is at the same time led into the 
outer jacket in order to raise the temperature to that 
necessary for vulcanisation. The temperature and pres- 
sure at which the goods arc vulcanised can thus be regu- 
lated indopondontly. — E. W. L. 

Rubber, caoutchouc and the like ; Recovery of the solvent 

from . A. Boeder, Hamburg, Oermanv. Bmr. 

Pat. 22,638, Oct. 7, 1913. ^ “O 

The work tables or rollers over which the materials used 
in the production of rubber textures, such as rubber- 
asbestos sheets, are iiassed while the solvent is evaporating, 
are completely enclosed in a cosing, which is dividedl^r 
the table or rollers into an upper and a lower compartment. 
The two compartments are connected by relatively small 
passage-ways at the sides, the bottom or sides of the lower 
compartment l>eing inclined, and the walls of this com- 
partment being provided with a cooling device for the 
purpose of collecting and assisting in the downfiow of the 
condensed solvent, which is run off from an outlet at the 
bottom. — E. W. L. 

Rubber; Treatment [cAxxgulation] of [by means of 

smoke]. F. Ripeau, Paris. Eng. Pat. 2281, Jan. 28, 1914. 
The latex is poured into shallow pans which are then placed 
on a supporting stand in a smoko chamber. When the 
latex is coagulated sufficiently to enable the whole of it 
to be removed as a sheet, it is taken out, and may then be 
placed flat in a mould of such a size as to prevent lateral 
extension, and there subjected to gentle pressure in order 
to remove excess of water. The coagulated sheet may be 
turned and subjected to further smoking, and a further 
quantity of latex may then be coagulated upon it. The 
sheets are finally placed upon drying racks and kept in a 
drying shed until their surfaces are smooth and ulky to 
the touch without being sticky or tacky. — E. W. L. 

Manufacture of a sealing and bottle imx inscluble or sparingly 
soluble in alcohol. Ger. Pat. 273,346. See XIII. 


XV.-'LEATHER ; BONE; HORN; GLUE. 


> Sealing and bottle U)ax ; Manufacture of a insoluble 

or sparingly soluble in alcohol. J. von Josinski. Ger. 
Pat. 273,346, Aug. 17, 1913. 

' The resins obtained by extracting raw rubber or gutta- 
percha with solvents in which caoutchouc is insolubfe, are 
used, together with the usual colouring and ffiUng materials, 
iin the preparation of the wax.— A. 8. 


XIV 4 ^ 91 A-RUBBER; GimA-FERCHA. 

method for the direct determination of 

G. Wesson. J. Ind. Eng. Chem., 1914, 



AiLi p desoription ol the melhod for tfap deteemina- 
Tat ofWEif^oae by noavneti^g It into Gie nnd 


Colloidal tannins. M. C. Lamb. Leather Trades Year 
Book, 1914, 127—130. 

Quebracho, contain^ 7 parts of tannin to 1 part of npn- 
tannin, penetrates hide mnoh more rapidly, eapeoially in 
dilute solutions, than oak bark, which contains 7 parts 
of tannin to 4 parts of non-tannin. Diffusion is slover 
with oak bark on account of its mcHo colloid oharaoter 
due to the relatively greater amount of non-tatminB which 
it contains. Green pelt is first jdaoed in Uqnors which 
have become mellowed by the accumulation of disedved 
hide-substance and calcium salts and iron which most of 
the astringent tannins have been removed by earUer packs 
of goods, or drawn grain and ca8e>^hiirdeniim is the result. 
The colloidal oharaoter of Hie taniffn matter an 
important bearing on the subsequent bshavionr of ,the 
eolation. G. F. Gross has found that Hie or^oidal snh- 
stance “ tragasol ” extracted from seeds, when mined wjdk 
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tannin, produoM a onrdy precipitate in which the two 
•ubetanoet are combined approximately in the ratio of 
their formula weights. The precipitate is insoluble in 
water but readily mixes with it ; on heating a transparent 
and continuous solution is formed with a great increase of 
viscosity. The substance is suitable for tanning as the 
transition to the insoluble condition by combination with 
pelt is comparatively slow. Goods may be placed, after 
deliming, direct into a concentrated solution of the tra- 
gasol-tannin precipitate, with no water added except 
that held by the pelt, and there is no liability of causing 
drawn or case-hardened grain. Such strengths can be 
used as to tan sole-butts completely in 30 nours. The 
mixture is best applied in the drum and the leather pro- 
duced is water-resistant and of good colour as there is 
little oxidation and the tragasol-tannin complex parts 
with water very slowly. Tannage may also be carried 
out first with the colloidal material followed by the use 
of liquid extract in undiluted form. — D. J. L. 

Tan ; Pawn from apertl . C. K. Parker. Leather 

Trades Year Book, 1914, 201—202. 

The combustion furnace (producer) for converting tan 
into power gas is necessarily larger than that for a similar 
plant using coke or anthracite. Before feeding into the 
producer, the tan is put through a tan-press to nemove 
excess of moisture. Special features in the scrubbers for 
cleaning the gas are necessary as trouble may arise from 
clogging of valves or piston if tar is carried forward with 
the gas. A very efficient gas is protluced from spent tan, 
some -materials being bettor than others in this respect. 
M 3 ’robalans, on account of their oily nature, give a good 
gas of high calorific value- Grude tar is deposited in the 
washer, but the quantity of saleable by-products (oils) 
obtainable therefrom has, so far, not been found to render 
recovery profitable. — T). .J. L. 

Leathrr finishing ; The uses of coUodion in . C. A. 

Higgins. Ix)athor Trades Year Book, 1914, 148 — 161. 

Solutions of collodion cotton or nitrocellulose (celluloid 
solution, soluble cotton mixture, pyroxylin, nitro-ootton 
solution and zapon) are finding application as a varnish 
or a vehicle for the application of pigments and decorative 
materials on account of the ease of application and the 
strength and insoluble nature of the film produced. Care- 
ful selection of solvents and efficient airing of leather after 
coating should leave no cause of complaint of residual 
odour. The advantages of the process over the old method 
of japanning with liniwied oil are that no ovens are required, 
sunning is unnecessary, and the leather retains its natural 
grain surface owing to a thinner coating being used in the 
collodion process. The enamel is stronger and has not 
the brittleness or liability to crack of oil-enamclled leather. 

— D. J. L. 


last for over 1100 years provided proper mining method* 
are employed and means deviled for utilising the lower* 
grade material. Attention is drawn to the increasing 
use of raw ground phosphate rook as a fertiliser. — A. S. 

Basic slag ; Sources of error in the anaiysis of M. 

Popp. Chem..Zeit., 1914, 88, 741—742. 

The sample should bo well mixed after it has been passed 
through the usual sieve, since the sifting operation tends 
to yimd layers of material of unequal composition. The 
time of contact of the sample with 2% citric acid solution 
should be exactly 30 mins, at 17*5'’ C., with continual 
shaking, and the solution should then be poured on a large 
filter ; further quantities of the solution must not be pour^ 
on to the filter as the latter empties. Fifty c.o. of the 
filtrate arc treated with 25 c.c. of iron citrate solution (see 
this J., 1013, 963), 1 c.c. of 3% hydrogen peroxide, and 
25 c.c. of magnesia mixture. — W. P. S. 

Ammonium citrate ,* A comparison of neutral with 

sodium citrate and N / 10 citric acid. P. Rudnick, W. B. 
Derby, and W. L. Latshaw. J. Ind. Eng, Chom., 1914, 
6, 48fi-^87. 

In the determination of insoluble phosphoric acid in 
phosphatio fertilisers, sodium citrate solution of sp. gr. 
from 1‘043 to 1*231 gave results considerably higher than 
those obtained with neutral ammonium citrate solution 
of sp. gr. 1*09. N l\0 citric acid gave results agreeing^ 
well with those furnished by ammonium citrate and haa 
the advantages that it is more easily prepared and 
standardised than the latter, and allows of the extraction 
and filtration being performed more rapidly. — A. S. 

Solubility of the nitrogen compounds of nitrolim {crude 
calcium cyammide) in water, ManueUi. See VII. 

Volumetric determination of cyanamide, Grube and 
Kruger. /S>e VII. 

Use of dicalcium phosphate. (“ phospho-gelose ”) and 
kieselguhr for clarifying cane juice in Brazil. Pellet.. 
See XVII. 

Patent. 

Phosphate slag for agricultural purposes ; Treatment of , 

H. Kiippers and Act.-Ges. Poiner Walzwerk, Peine. 
Germany. Eng. Pat. 922, Jan. 13, 1914. 

Sn.iciovs material, e.g., sand, is added to the molten slag 
as it loaves the converter and is intimately incorporated 
by a rotary stirrer which is plunged beneath the surface 
of the mixture after a crust has been allowed to form. Th& 
phosphoric acid of the slag may be rendered almost com- 
pletely soluble in citric acid by the process. — F. Sodn. 


XVI.-S01LS ; FERTILISERS. 


Phosphate rock; Reserve supply of in the United 

States. W. H. Waggaman. J. Ind. Eng. C^em., 
1914, 6, 464—495. 


The estimated supplies of rook grading from 58 to 70% 
* bone phosphate of lime are as follows. In the case of 
low-grade pnosphate and wash -heaps, the equivalent of 
high-nade phosphate has been oaloulatod. The estimates 
for Kentuelcy and Arkansas, where little development 
work has bera done, are probably not close to the truth, 
but are regarded as dtra*oonservative. Huh-grade rook : 
Utah, Idaho, Wyoming, and Montana, 2,500,0(^,000 tons ; 
high-grade equivaleiit of all grades : Utah, Idaho, Wyoming 
a^ Montana, 7,500,000,000; Florida, 354,300,000; 
Teimessee, 115,075,000; S. Carolina, 10,000,000; 
Arkansas, 20,000,000; Kentucky, 500,000; hi^*grade 
oquivalsat of wash*heaps: Florida, 20,000,000; total 
10,619,875,000 tons. Taking the avenige output daHag 
the life of the deposits ss three times the prssmit output 
(nearly 8 miOioii tons in 1912), the available supidiee will 


XVIL-SUGARS; STARCHES; GUMS. 


Sugar ; Evolution of in the beetroot during its second 

period of vegetation. M. Levallois. Bull. Assoo. Chim. 
Suer., 1914,81,903—909. 

Duukq the period of flowering of the sugar beet the weight 
of the root gradually increases, decreasing again slowly a^er 
the appearance of the seed. On the contrary, the sucrose 
content rapidly falls, the decrease observed in tho 
experiments of the author bein^ from 18 — ^21% in April 
to 8% at the moment of flowei^ in August and to 4% 
on tko formation of the seed in ^ptembw apd October. 


Maize; Manufacture of sucrose from-^^, J. RnhL 
Dent. Zuokerind., 1914, 88, 538—50^ 

1h a large scale experiment, maiie grown in lISSihlttlA,./ 
Argentina, was erashed la a double 3*ro&er ,, 

extraction of 55% by weight was obtained and 
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had the oom^tion : Brix readings 15*9 ; sucrose, 8*75 ; and 
purity, 55*0%. After clarifying by the addition of lime 
and soda, allowing to settle, sulphiting to a slightly acid 
reaction, and boiling, the composition was : Bru r««Miing, 
14*7 ; sucrose, 8*69 ; and purity, 59*1%. The concentrated 
syrup did not crystallise readily in the nan, but after 
breaking the vacuum, and allowing the strike to stand for 
10 mins., a fine grain separated, which on subsequently 
contrifug^ and ** covering with steam gave a sugar of the 
composition: water, 1*15; sucrose, 97*6; ash, 0*34; 
and reducing sugars, 0*31%. In a laboratory experiment 
with an extraction of 64*5% by weight, and a sucrose 
content in the juice of 12*27, tho yield of first and second 
sugars, calculaM to 100° polarisation, was 5*35 and 1*25% 
respectively. It is concluded that the working-up of 
maize juice in tho factory presents no inconvonienco ; 
but that on tho agricultural side there are considerable 
difficulties, namel}*, the necessity of harvesting within 
18 — 21 days to avoid a great loss of sucrose by inversion ; 
the brief duration of tho point at which the maximum of 
sucrose is reached ; and the sensitiveness of the plant to 
diseases and pests, especially in its early period of growth. 

-~J. P. 0. 


BagasAe ; Weighl of in [ttugar] factory control. Q. L. 

Spencer. Intern. Sugar J., 1014, 16, 254. 

In the author’s method of determining the weight of 
bagasse, the weight of the mixed juice is deducted from 
that of the cane and saturation water. This procedure is 
claimed to bo much more reliable than that in which tho 
ratio of tho peroentage of fibre in tho bagasse and in tho 
cane is determined, though it is subject to certain errors, 
the partial drying of the bagasse in f)assing through 
the mills, and the possibility of water entering the juice 
pans from the mill journals. Error in other Sections is 
eliminated as far as possible by the use of automatic 
sampling devices, by taking the actual weights of cane 
and juice, and by the measurement of tho water. — J. P. 0. 


SSSu up to 1000 o.o, Thb 

constitutes the neutral potassium citrate solution, 10 0.0. 
of which will combine with the 5 c.c. of hydrochloric acid 
u?' S’* inversion, forming potassium 

oUondo free citrio uid. fiOO o.o. ue treated with 
zw C.O. of hydroohlorip acid (ap. gr. 1*188), cooled, and 
m^e up to 1000 0.0. This is the potassium chloride and 
citno acid solution, 20 c.c. of which contain the equivalent 
of 6 C.C. of hy^hlorio acid (sp. gr. M88) used for inver- 
sion combined as potassium ohlorkle. Procedure for beet 
Twice the normal sugar weight of the sample 
18 disrolved in 200 0.0. of water without the addition of 
any clarifying agent. For the direct reading, 50 c.o. are 
pUced in a 100 c.c. fiask with 20 c.c. of tho potassium 
chloride and citric acid solution, and. the liquid msde up 
to the mark with saturated bromine water, being polarised 
KA mm. glass tube. For tho inversion reading, 

60 c.c. of the normal molasses solution are hydrolysed 
with 10 c.c. of hydrochloric acid (1 part of acid of sp. gr. 
1*188 to 1 of water) in the usual manner, cooled, and 
uoutral potassium citrate solution and 
sufficient bromine water added to make up tho volume to 
100 c.c. After 20 minutes, the liquid is polarised in the 
200 mm. water-jacketod tube, preferably at 20° C., and 
the content of sucrose oaloulatod from tho formula: 

1) IQP JQ0 

132*6 ^ ~ other 

142*6—^ 

temperature, /, D and I being the direot and inversion 
polarisations ro8[)ectivel3\ Under the conditions of work- 
ing, bromine has no effect either on the sucrose or on the 
invert sugar. The coefficient of 132*6 was established 
with the now procedure in the presence of molasses salts 
and nitrogenous opticallj^-aotive bodies for the concen- 
tration used. This modification gives results that agree 
well with tho Andrlik-Stanok method (this J., 1911, 62), 
but are about 1% higher than those obtained by tho 
ordinary procedure, which is known to be inoorreot on 
account of tho infiuonce of optically-activo amino-aoids. 


■— J. P. 0. 


Dicakium phosphate (“ phospho-gelose ”) and kiesdguhr ; 

Use of for clarifying canr juice in Brazil. L. Pellet, 

Bull. Assoc. Chim. Suer., 1914, 81, 849 — 858. 

The raw sulphited juice is treated in mixing tanks with 
lime and a mixture of dioalcium phosphate and kieselguhr, 
passed through heaters, which raise it to 96°— 100°C., 
and sent to the decantation tanks. After settling, 
a clear and brilliant juice is obtained, whilst tho 
scums are filtered, w^hod, and dried, to be subsequently 
employed as a fertiliser, their composition being : organio 
matter, 64*26 ; organic nitrogen, 1*47 ; tot*l phospWic 
acid, 11*16; total lime, 12*87%. Depending upon the 
purity of the juice, the amount of tho dioalcium phosphate 
and kieselguhr used may vary from 0*8 — 2*8 Wlo. and 0*3— 
0*4 kilo, lespeotively per ton of cane ground.—^. P. O. 


Sucrose ; Modificatiou of the double polarimtion {Clerget- 

Herzfdd) method of determining the in {beet) molasses. 

V. Stanek. Z. Zuokerind. B6hm., 1914, 88, 429-440, 
(See also this J., 1014, 96 and 433.) 


To obviate the influence of salts and optically-activ 
nitrogenous substances in the double polarisation metho 
when appl^ to beet molasses, the author proposes t 
make the direot reading in the presenoe of exactly &e sam 
amount of potassium boride and citric acid as the invei 
sion reading, olarifioatbn being effected with broiuiii 
water in place of lead acetate. Preparation of the cifri 
acid echUum . — 880 grms. of pure potmum hydroxide ai 
troated with about 250 c.o. of water, and when abou 
thro^uartmn have dusolved, riie liquid (sedation 1) i 
Ppuieo (rff, the remaining hydroxide being dissolved i 
about 250 0,0. ol water (solution 2). 400 grms, of pax 
rifrio acid are mixed with 100—200 c.c, of watenr, 

gradually added whi^ stirring. Afttf oo<dim 
the teiid is dilated to about 750 o.e., neutrelMwS 
•ohitlm 2, |dienal|ibthaleiii being ue^ ne kidieatmr, nu 


Adsorption of dextrose. 11. P. Rons and K. v. Toth. 
Biochom. Zoits., 1914, 64, 288—295. (Sec this J,. 1909, 
635.) 

The inhibitive action of acetic acid on the adsorption of 
dextrose by charcoal {loe. cii.) must be duo to the undis- 
sooiated molecules of acid, for it is not affected by addition 
of sodium aoetato or hydrochloric acid. The power of 
inhibition depends on the extent to which the inhibitivo 
substance is itself adsorbed, and this again depends 
on tho extent to which it lowers the surface tension of 
water; for example, the inhibitive action of propionio 
acid is greater than that of acetic acid, but less than tW of 
butyric or isobutyrio acid. The strong mineral acids, 
which are only weakly adsorbed, have very little influence 
on tho adsorption of dextrose, whereas in the ease of the 
urethanes (methyl, ethyl, propyl and butyl) adsorption by 
charcoal and inhibition of adrorption of aextrose are both 
strongly pronounced, and both increase wi^ the molecular 
weight of the urethane. The distinotion b^ween 
mechanical ” adsorption by charcoal and ** electro- 
chemical ” adsorption by kaolin and fenio hydroxide 
{foe. cit.) is well exhibiUri hy the urethanes, wnioh are 
strongly adsorbed by charooaJi, but not at aU by kaolin 
or ferric hydroxide.-^. H. L. 


Laevulose ,* Action of vUravieiet rays &n Famatian 

of formaldehyde and carbon monoxide. A. Rano, 
Bioohem. Zeits., 1914, 64^ 257—287. 

Pure aqueous solutions of Invulose, expooed to the action 
of ultraviolet rays, undergo deoompoeition even at 20^ C., 
with production of gas oonsisting of oSndMm monoxide 
together with small quantities of lormaldehyde and 
0M*bon dioxide. The solutions aftorwsids contain alde- 
hydio and acid substanoes. (Bee also Bieny, Henri and 
Banc, this 1910, 1929; Berthelot and Gaudeefam, 
this J., 1919, 1981).-^. H. 
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Patbkts. 

M^ois furnaces. The Stirling Boiler Company, Ltd., 
London. From E. C. Knight, Tuouman, Argentine. 
Eng. Pat. 12,141, May 24, 1913. 

In fomaoes in which the megaas i« pas^ through a retort 
on its way to the fire, a pipe containing a plun^r oom- 
munciatea at one end with the retort, and near the other 
with a regulating shoot above it. The shoot has a flap 
arranged to open and drop a fresh charge of megass as the 
plunger is returning. — 0. E. M. 

Sugar juices ; Apparatus for baiting by the steam 

from the juice, wiUiout addition of fre^h steam. E. Porte- 
mont. Fr. Pat. 466,566, Dec. 1, 1913. 

The heating apparatus contains two concentric tube 
systems, A and B. The system. A, which serves to heat 
the juice initially, is supplied through the pipe, 13, with 



Fio. 2. 


steam say from the Pauly apparatus, and the system, B, 
through the pipe, 16, with steam from the juice, the 
steam in each case being utilised for two or more effects. 
Condensed water is discharged through the pipes, 14 
and 17, and non-oondensaUe gas tl^ugh toe pipes, 
15 and 18.— L. E. 


Xm-FERMEIITAllON WDUSTRISS. 

Emymes: Specific action of with regard to their 

synthetic properties, £. Bourquelot. J. Pharm. Chim., 
1914 , 9 , 603 - 606 . 

Whin gluoosidase*j8 Is allowed to act upon an alcoholic 
solution of dextrose the ^alooholgluooude is produbed. 
At the same time the equilibrium between we a- and 
^dttooses becomes dfstm^, with the result that the 
wSele of the dextrose becomes converted into the (t-modiSi- 
cation. On the other hand, treatment of a sindlar 


slcoholio Bolutioa of dextrose wi^ fllucosidase*a leads 
to the production of a>alcoholglucoBide. Similar residta 
can be obtained by treating a solution of galactose with 
galaotosidase-a or -jS. Methylgalaotoside-^ has [o]d»« 
— 0‘419“.— F. Shdn. 

Benzoylcarbind and other substances; Formation of 

from phem/lglyoxal by the action of fermenting yeast. 
H. D. Dakin. J. BioL Chem., 1914, 18, 91—93 
When phenylglyoxal is added to an actively fermenting 
mixture of dextrose solution and yeast, the main poduots 
of the aotion are benzoylcarbinol and 1-mandeho acid ; 
small amounts of benzyl alcohol, benzaldehyde, and 
phonylpjTuvic acid arc also formed. — W. P. S. 

Nitrogen; Question of the assimilation of elementary 

by yeasts and mould fungi. A. Kossowicz. Biochem. 
Zeite., 1914, 64, 82—85. 

No evidenee for the assimilation of elementary nitrogen 
was afforded by the author’s experiments, in which 
various organisms, including Aspergillus niger, PeniciUium 
glaucum, and some yeasts, were cultivated for three weeks 
in nitrogon-froo nutrient liquids (cp. Ijpman, this J., 1911, 
1273). -J. H. L. 

Yeast : Aapmmdric and symmetric action of on racemic 

combinations of naturally occurring amino-acids. F. 
Ehrlich, Biochem. Zeits., 1914, 63, 379— 401. (See 
also this J., 1905, 683 ; 1907, 480 ; 1909, 848 ; 1910, 835 ; 
1911,666.) 

Feementing yeast acts selectively on racemic compounds 
of alanine, valine, leucine, isoloucine, serine, glutamic 
acid, phenylalanine, histidine and the dipeptide alanyl- 
glycine, so that in some cases after the whole of the 
naturally occurring isomerido has been docomjiosod about 
60 — 70*j(, of the other form can bo recovered uuohanged. 
There is no such selective action with aspartic acid, 
proline and tyrosine, both forms of which are decomposed 
at the same rate. In his oxjxjrimonts the author employed 
only one yeast, a top-fermentation race. — J. H. L. 

Yeast autolysia ; Synthetic processes of . N. Iwanoff. 

Biochem. Zeits., 1914, 63, 359—368. 

Suspensions of hefanol in water, autolysed until most of 
the protein had been hydrolysed {e.g., for 24 hours at 
63® — 56® C.) and then rendered alkaline with dipotassium 
phosphate, recovered 4 — 9% of their original protein- 
content within 24 hours, whilst at the same time the 
content of proteolytic products precipitablc by load 
acetate (poptio products) correspondingly decreased. It 
is concluded that, provided firoteolysis has advanced far 
enough in the autolysis of yeast, it is possible to reverse 
to some extent the hydrolytic action of the peptase present 
by rendering the liquid alkaline with dipotassium phos- 
phate.-nJ. H. L. 

Yeast juice ; Synthesis of nitrogenous substances in macera- 
tion . S. Kostytschew and W, Brilliant. Z. 

physiol. Chem., 1914, 91, 372—391. 

Lebedeff’s maceration yeast juice (this J., 1911, 147) 
contains endotryptase and a considerable quantity of 
proteins. A large proportion of the proteins is hydrotysed 
on keeping the juice, slightly acidined with aoetio acid, 
at 34® C. for 2 days, though the remainder is not attaolmd 
even in the oourse of 9 days. This hydrolysis is followed 
by synthesis on adding a considerable quantity of sugar 
to the juice (2—4 grms. of dextrose per 8 c.o.); the 
synthesis only occurs, however, if hyi^lysis has been 
fairly eonsiderable, a fact which appears to show that 
the synthesis is aided by the proteolytic enifyme. Ai a 
result of synthesis, the amount of ** protein nitrogen,*’ 
determined by Stutzer’s method of precipitation with 
ooppw hydrojride, may increase by as much as 16% of 
that in the original juice ; the increase appears to be much 
less however, if the “protein nitrogen^’ ii determined 
bv precipHatioa with basic lead acetate, and it is con- 
eluded therefore that the synthetic p^ucts ate not 
identical with the true proteins of yeast foiee.— L. S« 
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Sfunmea ; Contribution to the ekemietry of proteolytic . 

E. Heizfeld. Bioohem. Zeits., 1914, A, 103 — 105. 

It is suggested that the aotive constituents of pepsin and 
trypsin ore respectively peptones and amino-ooids, ».e., 
compounds identical with or similar to the products of 
their activities. As regards their content of nitrogen, 
and of dialysablo substances capable of reacting with 
triketohydrindene hydrate, there is a certain resei^lance 
between pepsin and peptones and between trypsin and 
amino-acids or their derivatives. Moreover, peptones 
exert a proteolytic action comparable with that of pepsin, 
but only towards their parent proteins, e.g., albumin is 
decomposed by peptone from albumin, but not by silk 
peptone. Similarly, amino-acids exhibit tryptic activity, 
which, however, does not ^|)ear to be specific like the 
peptic action of peptones — J. H. L. 

Yeast; Relation of protein substances of to sticrase. 

P. Thomas. Oomptes rend., 1914, 168, 1697 — 1600. 
(See also this J., 1913, 762 and 803.) 

Cebevisin proved capable of hydrolysing sucrose, and the 
action could be increased by finely powdering, warming 
to 62° C., or boiling for a short time with a weak solution 
of urea. The other protein isolated from yeast had no 
such action. Sucraso is considered to be derived from 
cerevisin. — F. Shdn. 

Yeast ; New observations on the production of pyruvic acid 

by . A. Fornbach and M. Schoen. Coinptes rend., 

1914, 158, 1719—1722. (Sec this J., 1914, 97.) 

A SOLUTION of 1*8 kilos, of inverted sucrose in 24 litres of 
water containing mineral salts, was fermented by the 
myco-yeast of Duclaux in presence of chalk, and 279 grms. 
of calcium salts were obtained (ep. lac, cH,), The latter 
wore acidified and extracted with other, and the soluble 
acids distilled in mcuo. The quantity of pyruvic acid in 
the distillate corresponded to only 1*23% of the sugar 
fermented, but the residue from the distillation contained 
much larger quantities of a condensation product of 
pyruvic acid. From the quantity of acetic acid produced 
by oxidation of the calcium salts "(see above) with chromic 
acid, the authors conclude that the amount of pyruvic acid 
present was 8% of the sugar originally fermentwl. Experi- 
ments with otner yeasts gave similar but not quantitatively 
identical results. In the course of fermentation the amount 
of pyruvic acid appears to increase in proportion to the 
sugar oonsuined, until fermentation is complete, after 
which it diminishes. — J. H. L. 

Hops ; Aroma of . The volatile oil in relation to 

the geographical semrees of (he hops. F. Rabak. J. Agric. 
Research, 1914, 2, 115—157. 

Tub essential oil was extracted from hops grown in 
various places during several seasons. The physical 
properties and results of fractional distillation showed 
strong similarities amongst related oils and dissimilarities 
amongst unrelated oils. The following figures give the 
average ester numbers of the respective oils : Bohemia 
23-6; Washington 52*8; New York 60*9; Oregon 68*8; 
California (five districts) 41*6 — 61*0. The ester numbers 
of the oils from hops of any particular season or locality 
were found to be very similar. — ^F. Shdn. 

Wines ; Sdubility of bitartrate in ; on indication of 

dilution, L. Tissier and H. Fran 9 ois. Ann. Folsif., 
1914, 7, 261—264. 

Since wines in their original condition are saturated 
with potassium bitartrate, a determination of the amount 
of the salt that can be dissolved by a sample of wine 
affords an indioation os to whethor and to what extent the 
wine has been diluted. Thus, of 14 samples of undiluted 
red wine, only one dissolved as much as 9 mgrms. of bitor- 
trate per 100 o.o. at 26^ C., whilst most of the others 
dissolved none or even lost a few mgrms. (t.e., were 
slightly supersaturated). Three of the samples also, 
were cooled to 2^ 0. for 10 days prior to the determination, 
but only one was affected thereby, the amount of bitortrate 
disBolvM increasing from 9 to 19 mgrms. On dihiting 


wr 


the wines to 10%, the amounts of bitortrate dissolved per 
100 0 . 0 . at 25^ (;., ranged from 23 to 63 mgrms. In the 
case of undiluted white wines, the solubility of bitortrate 
ranged from 48 to 63 mgrms. per 100 o.o. at 26** 0. ; 
oooQng the wine to 2° C. for 10 days prior to the determin- 
ation, increased this solubility by 8—19 mgrms., whilst 
dilution of the wine to 10% increased the solubility by 
44 — 61 mgrms. — ^L. E; * 

Grain ; Treatment of [in (he distiUery] for the recovery 

of oilt by the aid of enzymes. A. Vosseux. Bull Assoc. 
Chim. Suer., 1914, 81, 882—886. 

The germ of the grain (maiso), and amounting to 20%* 
and which contains almost all the oil, is separated, and 
saccharified at 72° — 76° C. with the addition of 2 — 3% of 
malt, the remaining 80% of the grain being treated in the 
usual manner. It is claimed that in this way the recovery 
of oil is greater, and the flavour of the finished spirit is 
better, than by following the usual proooduro. — J. P. O. 

Cognac i Maturation of . E. P. Haussler. Z. dffenU. 

Chem., 1914, 20, 184—197. 

Distillates from wine were stored for 9 — 15 months in 
contact with oak chips 400 grms. in 3600 o.o.) and 
analysed from time to time. The gravity of the liquids 
increased slightly and in most coses the alcohol-content 
decreased by 1 — 2 %, but fluctuated considerably ; alcohol 
was probably absorbed by the wood in amounts dependiim 
on tno temperature. The content of extract inoreaseo, 
e.g., from 0*1 to 2*0 grm. jx)r litre in 2 months and to 
7*3 grms. in 16 montM. I^he reducing substances, oalou- 
lated as dextrose, constituted 4—8% of the total extract 
before and 8 — 14% after hydrolysis with acid. The 
volatile and total acidities inoroasra uniformly with the 
time, and the ash increased slightly. The content of 
higher alcohols fluctuated without "any general rise or 
fall, and the content of esters (determined in the steam 
distillate) showed no considerable change. A jrare 
aqueous solution of alcohol, treated similarly to the wine- 
distillates, underwent similar changes of composition, and 
afterwards responded positively to some of the usual 
reagents for vanillin. Wine distulatos stored for 1 2 months 
in glass yossels underwent no considerable change in 
composition. Tlio author considers that evidence os to 
sophistication of brandy may be obtained from the osh- 
Gontent which should not greatly exceed 0*3 grm. per 
litre, and from the contents of extract and reducing 
substances (see above). — J. H. L. 

Alcohols: Action of formaldehyde on in wesence 

of sulphuric acid. J. Buraozewski and W. l^tejko. 
Oesterr. Chem.-Zeit., 1914, 17, 130 — 131, 

A REDDISH-BROWN ooloration was produced when alcohol 
was mixed with an equal volume of concentrated sulphuric 
acid in presence of a small quantity of formaldehyde. 
By boiling the mixture and then diluting with water, a 
solid product of indetermihhte composition was obtoiiii^ 
Since the higher alcohols, fusel oil, etc., gave the ooloration 
more readily, and with diluted oc^ the reaction was mode 
the basis of a colorimetric determination of fusel oil in 
raw spirit. Sulphuric acid diluted with half its vdome of 
watCT, and an equal volume of 4M>% formaldehyde sdnrioa 
were the reagents employed. — G. P. M. 

Patents. 

Beer or other liquids ; Method of clearing , and apparalms 

(herefor. E. R. Curtis, Brighton, and J, W. Muxley, 
Guildford. Eng. Pat. 13,619, June 12, 1913. 

The beer is passed, under high pressure, through a vessel 
mounted axiwy on a revolving shaft, the inlet and outlet 
for the beer being situated at or near Gie axis. The 
revolving vessel, which may be contained in an outer, 
stationary one, is fitted with vanes so* that the liquid is 
oaus^ to reMosrith the vessel ; the solid particles thus 
move towards tho periphery and clarified liquid is dis- 
charged through ths outlet. The revolving vessel msj 
be Mted with a disc so jdaced that the beer oixp^ri^tes 
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round it in pMsing through the vessel. In another form of 
apparatus, the beer is introduced through tubular arms 
mounted radially on the revolving shaft. — ^L. E. 

W'orf; Apparatus for extracting . W. T. Ramsden, 

London. Eng. Pat. 19,745, Sept. 1, 1013. 

A CYLINDRICAL basket, mounted horizontally on a rotatable 
shaft and closed at one end, is fitted at the other, open 
end with an intumed flange. The mash is fed into the 
basket at the closcMlond, and the wort passes by centrifugal 
action through the wall of the basket to an outer casing 
fitted with an outlet. A screw conveyor, mounted on a 
shaft passing axially through the shaft which carries the 
basket, causes the mash from which the wort baa been' 
extracted to flow over the inturned flange. Sparging 
water is introduced through a perforated pi[)e extending 
within the basket.—L. E. 


XIXA.-F00DS. 

Bacteria in milk ; A comparison of the mic:oscopical metJtod 

and the plate method of counting . J. D. Brew. 

New Yort Kxi>er. Stat., Bull. No. 373, Feb., 1914, pp. 1 

1—38. 

Although there is little relationship between the results j 
obtaininl by the plate method and the direct microscopic 
method when used for eounting the number of 
bacteria in singde samples of frosli milk, there is a 
certain relationship when a series of samples is examined ; 
the microscopic method yields higlu^r and probably 
more accurate figures. In the case of milk showing 
plate counts of less than 10,000 bacteria {K^r c.c,, the 
count by the niicroscotie shows about 44 times as many 
individual bacteria, or 17 times as many when the clumps 
and isolated bacteria are counted as units. With more than 
one million bacteria })er c.c., the microscojK) count shows 
about 5 times as many as the plate count, or even loss than 
the latter count when the clumps are taken as units. The 
difference is duo to the fact that a colony on an agar plaU» 
develoi>8 either from a clump of bacteria or from a 
single individual. Since the two counts are ])ractically 
the same when the plate count is aporoximately om^ 
million per c.c., it apjxtars that nearly all the bacteria in 
market milk grow on nutrient agar nunlia when Incubated 
at ordinary temiwraturos. The microscojio count, in 
spite of its limitations, possesses the advantage that in 
some cases it shows the presence of bacteria not adapted to 
grow on gelatin or agar ; further, the results may bo 
obtained within a few minutes of taking the sample. 
At the same time, the adoption of the microscopical 
method of counting bacteria in milk would involve a 
complete readjustment of bacteriological standards, 
and more data should bo obtained before any such change 
is made. 

The mierosoopical niethcKl employed by the author 
consisteil in filacing O'Ol c.c. of the milk (by means of a 
capillary pipette) on a glass slide and spreading the drop 
over a surface of 1 sq. cm. ; the milk was then dried, 
treated with xylene to remove fat, fixed with 95% alcohol, 
and stained with methylene blue. The counting was done 
under an oil-immersion lens of 1-9 mm. focus. The medium 
employed in the plate method consisted of Liebig's meat 
extract, 6, Witte’s ])ept'One, 10, agar, 15, lactose, 10 grms., 
and water, 1 litre ; the plates were incubated for 6 days 
nt21'»C.— W.P.S. 

Milk ; Composition of . 11. J). Richmond. Analyst, 

1914, 89, 243-248. 


Thr average composition of 19,807 samples of milk 
rewdved from the farms during 1913, was as follows : — 



Morning’s 

roUk. 

Evf^nlng’a 

inUk. 

Average. 

SpccUlc gravity 

10310 

10316 

1*0317 

nt,% 

3‘5S 

3*88 

8*87 

Solids not fat, % 

-A — :: 

S’ds 

870 

8*81 


During the months of May, June and July, a small per- 
centage of the morning milks yielded less t^n 3% of fat. 
The percentages of fat and the aldehyde figure (see fkis J., 
1911, 148) were determined in a number of samples of 
cream; the average aldehyde figure, oaloulated on the 
cream devoid of fat, was 20*8, practically the same figure 
as is found in the case of milk devoid of fat. The aldehyde 
figure is of use for detecting whether a cream has been 
watered or not, for should a cream be low in fat due to 
the addition of milk, no alteration of the i^ure would 
take place, whilst added water would lower it. — W. P. S. 

Milk ; Determination of the viscosity of as a means of 

deiecting addition of Mxiter. W. D. Kooper. Milch- 
wirtsch. Zentr., 1914, 48 , 169—179, 201 — z08. Chem. 
Zentr., 1914, 1, 1975—1976. 

No definite relation was observed between the viscosity of 
milk and its fat content or 8[)eci(ic gravity, although 
in general a high fat content corresponded with high ^ is- 
cosity. In 50 samples of mixed milk the relation between 
the total solids, T, and the viscosity constant, V (ratio of 
the times of efflux of the same volume of milk and of water 
from the viscosimeter at 15“ C.) was, on the average, 

T~ ()-i384 » Ig the case of milk from which a portion of the 

fat has been removed, or to which water or skimmed milk 
V 

has been added, the ratio gives a higher value than 

corresponds with actual iJcrrsentage of total solids. — A. S 

Proteins of the maize kernel ; Nutritive properties of the . 

T. B. Osborne and L. B. Mendel, J. Biol. Chem., 1914, 
18 , 1—16. 

Exphrtence in the use of maize as a food has led to the 
belief that, conipared with other foodstuffs, it is in some 
respects inadequate. This deficiency appears to be due 
to the fact that zein, the chief protein of maize, does ru)t 
yield amino-acids which are necessary for nutrition, 
li’or instance, glycoooll, lysine, and tryptophane are 
entirely absent from the products of hydrolysis of zein, 
whilst arginine and histiaino are present in only small 
amounts. The addition of amino-acids considerably 
increases the food value of zein, and, although this is 
brought about to some extent by the other proteins of 
maize when the latter is used as a whole, a very small 
addition of a sulratanoo such as lactalbumin to maize foods 
would probabl}’ be of great advantage. — W. P. S. 

Crude fibre [in grain, bran, etc.] ; New method for the 

determination of . H. Stiegler. J. f. Ijaudw., 1913, 

61, 399-^26. Chem. Zentr., 1914, 1, 2016—2017. 
Three grms. of the sample (less if it contain a high 
proportion of crude fibre), in the form of an impal[)ab]e 
powder, are mixed with 20 c.c. of water in a 300 c.c. 
Soxhlet flask such as is used for sterilising milk, 60 c.c. 
of hydrochloric acid of sp. gr. 1*19 are added and well 
I mixed, and after 10 mins, the mixture is diluted to 200 c.c. 
with lulling water and heated for 1 hour on the water- 
bath whilst a slow current of air is drawn through. After 
allowing to settle, the clear liquid is drawn off through a 
tube of 7 mm, dtam., with a oontraetod portion about 
2 cm. from one end and having therein a roll of glass 
wool which projects about 1 cm. from the end of the tul^ ; . 
whilst drawing off the liquid the end of the roll "Oi" glass 
wool is kept quite close to the residue at the bottom of the 
flask ; the glass wool is subsequently knocked out of the 
tul>e into the flask and the tube rinsed. The contents 
of the flask are neutralised and an excess of 60 o.o. of 5% 
potassium hy droxide solution added, the mixture diluted to 
^ c.c. witE boiling water, and heated for ^ hour on the 
water-bath whilst a current of air is drawn through. 
The insoluble residue is collected on asbestos in a Oooch 
crucible, washed with 500 c.c. of hot water, and with 
alcohol, left in contact with ether for \ hour, then dried for 
2 hours at 100“ — 105“ €., weighed, the rmidue incinerated, 
and again weighed. The results agree well with the 
correct values for crude fibre obtained by Weende’s 
method and with the ooUulose values obtained by ToUens’ 
method.— A. S. 
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Svffan in gittgtrbread and simUar producU : B^pmdion 

and dfUrmination of J. Kd^ and W. Burberg. 

Z. Union. Nalir. CI«muMm.» 1914, 87» 761<—774. 

A QUANTITY of 6'25 gmii. of tho powdered sample is mixed 
in a 250 o.o. flask with 25 o.o. of water, and, dtuina a 
period of 2 houn, quantities of 50 c.o. of 96% alcxmol 
are added until tho flask is filled to the mark. The 
alcoholic solution is then filtered, evaporated to small 
volume, and diluted to 250 o.o. with water. Portions of 
this solution are used fmr tho determination of tho polarisa- 
tion before and after inversion, total sugars (total solids 
by evaporation), dextrose and invert sugar (by Soxhlot’s 
methoa), and sucrose. Starch and dextrins are deter- 
mined in the portion insoluble in alcohol. — W. P. S. 

Patents. 

Flour or like material: Treatment of [mth liquids], 

E. Samuelson, Banbury, Oxon., and J. Backhouse, 
Bootle, Lancs. Eng. Pat. 12,299, May 27, 1913. 

Flour is introduced into tho bottom of a chamber, 
preferably wider at the top than at tho bottom, by moans 
of a screw conveyor, or through a hollow vertical shaft, 
leading to a spreader, and is carried upwards by moans of 
revolving lifters, boaters or brushes and fan blades arranged 
on tho vertical shaft. Liquid is atomised in a soparato 
chamber below tho flour chamber, and {lasses upward 
into the latter, where it comes into intimate contact with 
the flour. The atomisers arc arranged tangentially 
and tho supply of atomised liquid mav be regulated 
automatically by moans of a valve actuated from tho flour- 
stipply valve. — E. W. L. 

Grain cleaning apjdiancejt ; Treatment of residue from. . 

T. Robinson & Son, Ltd., C. .1. Robinson, and T. J. 
Stevenson, Rochdale, Lancs. Eng. Pat. 13,037, June 6, 
1913. 

RESinuKa from grain cleaning appliances are freed from 
dust and then imssed through closed, air-circuit aspirators, 
whereby tho small soods and impurities aro separated and 
collected in different compartments. — W. P. S. 

Cream, milk, and the like : Apparatus for use in pasteurising 

. H. Tckit, Lonsahn, Germany. Eng. Pat. 27,208, 

Nov. 26, 1913. 

A VERTICAL rotating drum is mounted in a vessel con- 
tained in a casing. The liquid to be pasteurised is passed 
upwards through tho space between the drum and the 
vessel, and the inner wall of tho drum and tho outside of 
the vessel are heated by jets of steam. Tho heated liquid 
leaving the top of the apparatus is conducted to a spraying 
chamber and thonco to a cooling apiwtratus. Tho drum 
and the vessel may bo slightly conical so that the width of 
the space between them can be adjusted by raising or 
lowering tho drum. Means are provided for removing 
condeni^ water from the apjmratus. — W. P. S. 


XIXn.-WATER purification ; 
SANITATION. 

Hardness of water ; Determination of . L. W. 

Winkler. Z. anal. Chom., 1914, 68, 409—415. 

The total alkalinity is found by Lunge’s method ; carbon 
dioxide is then reduced to about 1 c.c. per 100 c.c. of the 
water by means of a current of air, and tho total permanent 
hardness found by Blacher’s method (this J., 1913, 158). 
The hardness duo to lime is found by running a standard 
aolution of pure sodium oleate into a measured quantity 
of the water containing alkaline Rochelle salt Motion, 
until a permanent lather is produced. The magnesia, 
which is not precipitated, is found by difference. — 0. £. M. 

Manganese in water, its detection and determination. J. 
Tillmans and H. Mildner. J. Gasbeleuoht., 1914, 57, 
496-4S01, 523-^26, 544-^7. 

Hanoansss in water, in the absence ol iron salts and 
other oxidising compounds, may be detected by reoderi^ 
the water all^ine, shaking it in a vessel oontainiag air, 


acidifying with sulphuric acid and adding potassium 
iodide and starch, when a blue coloration develops,. 
Iron salts may be removed previously by means of sino 
oxide, or sodium phosphate may be added to prevent their 
action on the potassium iodide. Verv small quantities of 
manganese (down to 0*05 mgrm. per litre) may be detected 
by shaki^ the water with potassium periodate, acidifying 
with glaoim acetic acid and addiim a solution of tetramethyi- 
diammodiphenylmethane ; a blue coloration is obtained 
when manganese is present. Excess of periodate does not 
interfere with tho reaction, but iron suts, when present 
in largo, quantity, should be removed. To determine 
manganese the authors recommend a modification of 
Marshall’s process. Ten o.o, of the water are treated with 
0*5 c.c. of dilute sulphuric acid (I : 3), from 3 to 10 drops 
of 5% silver nitrate solution and 0*5 grm. of potassium 
persulphate, and heated for 20 mins, in a boiling water- 
oath. After cooling, tho permanganate coloration 
obtained is compared with that exhibited by an alkaline 
standard phenolphthalein solution, prepared by dissolving 
50 mgrms. of pure phenolphthalein in 100 o.o. of absolute 
alcohol and diluting to 100 times its volume with 50% 
alcohol ; 1 c.o. of this solution, when diluted with 10 c.c, 
of water and treated with 4 drops of N /4 sodium hydroxide 
solution, gives a coloration equivalent to the permanganate 
coloration shown by 1 mgrm. of manganese per litre of 
water. With loss than 0*5 mgrm. of manganese per litre, 
it may be determined by means of the tetramethyldi- 
aminophonylmethane colour reaction, whilst quantities 
above 5 mgrms. per litre may be determined by treating the 
pennanganate formed with potassium iodide and titrating 
the liberated iodine with thiosulphate solution, or the 
permanganate may be converted into manganese dioxide 
end the latter determined iodomotrioally after the 
addition of sofliiim phosphate to prevent the interference 
of ferric salts — W. F. 8. 

Manganese in uater ; Colorimetric determination of small 

quantities of . 11. Liihrig. Chom.-Zeit., 1914, 88, 

781—783. 

100 c.c. of water aro mixed with 3 o.o. of concentrated 
nitric acid and sufficieit silver nitrate to precipitate the 
chlorides, then 3 grms. of ammonium persulphate in 
strong solution are added, and the liquid heated to boUtng 
for five minutes. If manganese compounds are present 
the colour of ])ermanganate is produced, and as little as 
0*005 mgrm. can be detected. By comparing the colour 
with that given by a standard solution, tne method can be 
made quantitative. The distilled water used must be 
purified by oxidation and rtnlistillation. As a standard, 
jx^rmanganate solution, freshly prepared with the special 
distilled wat4jr and containing about 0*05 to 0*10 mgrm. 
per C.C., was used. The addition of too little silver nitrate 
flinders the formation of the colour, and tho addition of 
too much, or too long standing, renders the liquid dark. 
A water containing much ohlonne causes the colour to be 
bluer than the true violet shade ; this difference can be 
eliminated by adding about the same quantity of common 
salt and a known amount of the standard manganese 
solution to distilled water, and using this to obtain the 
com{)ari8on colours. The varying ciopths of colour are 
most sharply distinguished when 100 o.o. of a water is 
taken containing between 0*3 and 0*6 mgrm. Mn 
per litre. In two series of experiments under different 
oonditions on 50 c.o, of water containing 0*044 mgrm. Hn, 
the moans of the amounts found were 0*0498 and 0*0483. 
Increasing quantities of common salt and ferrous sulphate 
added to the water tended to make the results too nigh. 
In tests with tap-water to which from 1 — 10 mgrms. Mn 
was added per litre, satisfactory results were obtained 
provided tho water was not allowed to stMid too long 
before titration.— J. H. J, 

Lead’poisoning ; Value and importance for the German lead 

industry of blood examination in . J. Schoenfeld. 

Z. angew. Chem., 1914, 87, 313—315. 

“ CkiLOUB ** signs and hematoporphyrinoria are not b y 
themselves reliable iadioations of lead pokoning. Examine 
ation of the tdood, stained either with weak borax* 
metbylene-btuo solution, or ** axure D-giMtksa ** afilntion. 
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i» the only reliable tost. An alteration of the odour of 
the red oorpuaoles is to bo seen before true basophilic 
panuUtion sets in. The author gives tho results of his 
investigations among load workers, and suggests regula- 
tions for tho control of lead-working industriM. The oest 
remedy for lead poisoning is occupation in fresh dust-free 
air.— T. St. 

Mercuric iodide ; Bactericidal power of — ^ — . H. Stassano 
and M. Gomi>el. Oomptos rend., 1914, 158, 1716 — 1719. 
Comparative experiments with mercuric chloride, iodide, 
cyanide and benzoate, carried out with very dilute 
solutions (iV/lOOO — iV/500,000) in order to avoid the use 
of double salts, indicate that mercuric iodide is a much 
more powerful bactericide than the other salts and is 
about ten times as active as tho chloride.— H. L. 

Patents. 

LiquidM ; Meihod of and apparatua for pasteurising . 

C. Krug, Frankfurt-on-Maino, Germany. Eng. Pat. 
27,904, i)ec. 4, 1013. Under Ini. Conv., April 26, 1913. 
In steam chambers for pasteurising liquids in bottles, 
compressed air is admitted through pipes so arranged 
that the air is heated by tho steam. When the steam 
supply is out off, the current of compressed air is continued 
in order to expel tho hot air and steam from the chamber 
and gradually cool the bottles.— W. P. S. . | 

XX.-OROANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Morphine; The non-interference of piomainea with certain i 

testa for . J. Rosenbloom. J. Biol. Chom., 1014, I 

18, 131—132. 

The products formed during tho aerobic and anaerobic 

J mtrolaetion of human organs do not give a reaction with 
errio chloride, nitric acid, and iodic acid, or with Frohde’s, ! 
PoUagri's, and Husomann's tests for morphine, and there ■ 
was no difficulty in detecting tho presence of morphine in 1 
putrefied organs removed from a body 13 months after j 
burial. Further, tho bacterial products did not give any j 
reactions similar to those yielded by coniine, nicotine, ' 
atropine, strychnine, digitalino, veratrine, colchicine, and i 
delphinine. — W. P. S. | 


Strychnine ; Vae of manganese carbonate for detecting 

traiccs of . G. Guerin. J. Pharm. Chim., 1914, 9, 

595—697. 

The alkaloidal residue is dissolved in two or three drops 
of sulphuric acid and a few mgrms. of manganese car- 
bonatio are stirred in with a glass rod. With strychnine 
a blue coloration appears which slowly changes first to 
violet and finally to rose : 0*01 mgrm. of the alkaloid can 
be detected in this way. — F. Shdn. 


I drug) are drawn off and evaporated till the residue weigha^ 
I 7 to 8 grms., which is then mixed with 100 gnus, of 6% 

I barium hydroxide solution and heated on the water bath 
I till the odour of the chloroform has disappeared. The- 
j liquid is filtered through a wet filter and the insolublo 
1 matter washed twice with 10 c.c. of hot water. The* 
i filtrate and washing are acidified with 6 grms. of 25% 

; hydrochloric acid, heated on the water bath for a few 
I minutes, cooled, and shaken out with 20, 16, and 15 c.c. 

I of chloroform. The extracts are filtered and evaporated 
i to dryness. The residue is dissolved in 7*6 grms. of 
absolute alcohol and 42-5 grms. of hot distilled water added. 

I The milky liquid is filtered immediately into a tared' 

I "flask and the filter is washed twice with 10 grms. of 16% 

! alcohol. After 24 hours tho liquid is filtered through a 
taretl filter, and the flask and filter washed twice with 
10 grms. of the dilute alcohol. Tho flask and filter aro 
then dried at lOO® C. to constant weight, 0*04 gnn. being 
added to the weight of santonin found. — F. Shdn. 

I Phytin ; Olmrmtiona concerning . W. Heubner. 

I Biochem. Zeits., 1914, 64, 409—421. 

, Commercial barium and sodium salts of phytic acid 
wore found to contain 4 atoms Ba or 8 atoms Na for 
j every 6 atoms P, and it is suggested that tho sodium 
salt, for example, mav be a di -substitution product of 
I inositol, (Na,O^P),PO*C^H,oOij-PO(POjNaa) 2 . Tho rat^ 

' I of hydrolysis of phytic acid in presence of 1-5 N mineral 
acid at 37“ C., is less than 1% per day, and appears to be- 
■ somewhat accelerated bv light. (See Plimmcr and Page, 
this J., 1914, 600.)— J. H. L. 

: Sandalwood oil ; Determination of anntalol in . E, 

, Wende. Apoth.-Zeit., 1914, 29, 541—542. 

I A STOPPERED bottle of 100 c.c. capacity containing 5 grms.. 

' of sandalwood oil, 6 grms. of acetic anhydride and 1 grm. 
of finely powdered anhydrous sodium acetate is well* 
shaken and heated in a water-oven for an hour with 
I occasional shaking. Tho acctylated oil is then separated 
I in tho usual way, and P6 — 2*0 grms. are dissolved in 3 c.c. 

I of aUiohol in a 100 e.e. stoppered bottle, neutralised,. 

1 and 25 c.c. of N /2 alcoholic potassium hydroxide solution 
! added. The bottle is securely fastened, placed in a water 
! oven, heated for 30 mins, after the water has begun 
j to boil, and the excess of free alkali titrated. Tf a grms. 
j be the weight of acetylatod oil taken and n the number 
I of 0.0. of N/2 potassium hydroxide solution consumed, the 
I percentage of santalol, iS, is given by the formula : 

Oil of Chinese bitter orange [Citrus sinensis^ Person] ,* 

Characters of . P. Fenaroli. Annali Chim. Appl., 

1914, 1, 408—412. 

The Chinese bitter oranp is used largely in tho manu> 
focturo of jireserves, and recently extraction of the oil 
from the outer skins has been undertaken on a commercial 


Buquinine and ariatoquinine. P. Biginelli. Annali Chim. I 
Appl., 1914, 1, 397—400. | 

Euqvinine and aristoqiiinino aro usually described respec- 
tively as tho ethyloarbonate and oarfionate of quinine. 
They are, however, not true salts of quinine, for they are 
unaffected even by hot caustic alkali solutions. Quinine 
can be recovered j^m them quantitatively in the form of 
bisulphato by boiling with dilute sulphuric acid. The 
compounds must be regarded as derivatives of a quinine- 
carbonio acid, euquinine being C,H80.CO.C|oH„lC,0„ or 
(minineoarbonio acid ethyl ester, and aristoquinine, 
(C|ftHggN,0,)uCO or oaroonvlquinine. True quinine 
carbonate (Cf.oH„N^O,)„H,CO„ m. pt. 168“— 169“ C., 
prepared by passing carbon dioxide into a solution of 
quinine in aqueous ether. — A. S. 


scale in Italy. The cultivation of ibis fruit is extending 
in Italy an<J the oil is likely to acquire some im}X>rtanc& 
as a commercial product. The oil has the sp. gr. 0-847 — 

0- 848 at 16“ C-, off =- -f 94-10" to + 95-40“, n|f - 1-17388— 

1- 47408. It dissolves in 4 — 4^ vols. of 90% alcohoU 

but is only partially soluble in 80% alcohol. When dis- 
tilled at SO mm. pressure it yielded the following fractions : 
102“— 104“ a, 62-6% (at; = 96-76“) ; 104“— 106“, 

27-6% (ab*= -f- 98-80“); 106“ — 110“, 6-2% (ah* « 

+90-28“); 110“— 120“ C., 2% (ai)*=* +80-64“) ; residue, 

2- 8?^ (tti*= +23-40“). Examination of the various frac- 
tions showed that tho oil oontains 97 — 98% of d-limonene, 
and small quantitieii of a substanoe of lower boiling point, 
probably d-pinene, and of ethers and aldehydes boiling 
much above 176* C. Gitral could not be detected in the 
higher-boiling fractions. — A. S. 


Saniomn [in wormaud] determination; Fromme’s meiho 

nf ^ C. K. Caspari. J. Amor. Pham. Assoc., 19U 

634. Pham. J., 1914, 88 , 819. 


Ttt* ffn^y powdered womseed (13-0 grms.) is allowed to 
maoeiate with occasional shaking with 130 gms. of 
ohlcTclovin. 102-6 grms. of the liquid (=*10 grms. of the 


Cineoi; lodo^derivatives of . [Determination of cineol.] 

E. Fromm and H. Pluck. Annalen, 1914, 405. 175— 180t 
On shaking cineoi with a ornde concentrated aqueous 
solution of hydriodic acid, fine darii-gr^n crystals of a 
fairly stable iodine comriound are obtained. Hydriodic 
acid containing no free iodine does not giye these orystala 
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bat yields di^tene di-iodide. The cr}*stahi were found 
to be identioal with a eubetance obtained by Wallaoh and 
Brass (Annalen» 1884, 225, 300) by the action of iodine 
in petroleum ether on oineol and by Kraut and Wahlfors 
(Annaien, 1863, 129, 295) by the action of iodine in 
potassium iodide on wormseed oil, and described m 
oineol di-iodide (CioHwOgl^jTa. From the elementary 
analyses and iodometrio determinations the crystals are 
considered to be a double compound of cineof di-iodide 
and oineol hydriodide. Cineol can be determined quanti- 
tatively by adding a known excess of acidihed A^/10 
iodine solution, mtering off the iodo-coropound and 
titrating the excess of iodine with standard tniosulpliate 
solution. — ^T. C. 

Galangal oil; Conatitue^nU of . E. Fromm and H. 

Fluok. Annalen, 1014, 405, 181—187. 

About 1 kilo, of galangal oil was fractionally distilled. 
All fractions yielded only traces of substances soluble in 
alkalis, and the presence of eugenul, previously recorded, 
is doubtful. The first runnings, distilling at 157° — 159° 0., 
formed the smallest fraction and were not examined. 
The chief fraction distilled at 171° — 173° C. and consisted 
largely of oineol, which was determined by means of the 
hydriodide of the iodo-com pound and obtained pure by 
decomposing this compound with cold aqueous caustic 
soda solution (sec preceding abstract). The fraction 
boiling at 208° — 210° C. formed only 1 to 2% of the oil 
and its constituents could not bo ascertained. Repeated 
fractionation gave a fraction boiling at 2fi0°— 263°0. 
containing two new sesquiterpenes, one boiling at 160° — 
165° 0. at 18 mm. and giving no hydrochloride, and the 
second giving a hydrochloride crystallising in needles 
from alcohol, m. pt. 118° C. Tho sesquiterpene ]ireviou8ly 
described by Schindelmeiscr (Chem.-Zeit., 1905, 29, 308) 
could not bo detected. On standing, tho highest boiling 
fractions yielded a small amount of a sul^stance crystallis- 
ing from dilute alcohol in needles, ui. pt. 167° €.,* having 
tho formula, CjilJafiO. — T. 0. 

Linalool ; Comiituiwn of . P. Barbier and R. 

Loequin. Oomptes rend., 1914, 168, 1554 — 1668. 
Whkn reduced by means of platinum and hydrogen at 
the ordinary temperature, linalool yielded a saturated ter- 
tiary alcohol, (CHa), : CH-CH 2 -CH/C(OH)((:Ha) CH, CH.„ 
boiling at 86° — 88° C. at 10 mm., sp. gr. 0-851 at 4° C., 
and aD= — 24'. This was readily converted by heating 
with anhydrous formic acid into an unsaturated hydro- 
carbon, b. pt. 102° C. Tho latter yielded meihylisohexyl- 
ketono when oxidised with chromic acid. Isoamylacetyl 
acetate was hydrolysed and tho ketone converted into 
tetrahydrolinaiool which had tho same physical characters 
as the above tertiary alcohol but W’as optically inactive. 
The allophanate from the inactive tertiary alcohol melted 
at 110° — 1H°C., whilst that from the active modi- 
fication melted at 88 ° 0. The formula for linalool, 
(CH J, : CH*CH2'CH2-C(0H)(CH3) CH ; CHj, proposed by 
Semmler and Tiemaiin was thus confirmed. — F. Shdk. 

Phytosterok. Hydro-carotin. E. Beschke Ber., 1914, 47, 
1853—1866. 

Carrot roots {Daucua carota) wore extracted with water, 
dried, and extracted with light petroleum. The residue 
from the latter consisting of hydro-carotin was crystallised 
from alcohol and melted at 136° — 136° C., the yield being 
0*01%. By treatment of the bromine addition products ; 
of the acetyl compound, it was found that hydro-carotin 
consisted of 90®(> of sitosterol, ra. pt. 136° — 137° C., and 
10% of stigmasterol, m. pt. 170° C. — F. Shdm. 

Dimtthylglwxime ; The preparation of without the 

use of hydroxylamine. J. M. Johlin, jun. J. Amer. 
Chem. Soc., 1914, 26, 1218—1221. 
IsoKrreasoMBTHYLBTHyL ketone (diaoetyl monoxime) 
dissociates, under the influence of strong acids, in part 
at least, into (Baoetyl and hydroxylamine, which recom- 
bine under suitable conditions to give the less soluble 
dioxune. 860 o.o. of metbylethyl ketone were treated, 
according tp ihe method of Diels and Stephan (Ber., 


1907, 40 4337) for the preparation of diacetyl, with 
30 0 . 0 . of hydrochloric acid and 1000 c.c. of amyl nitrite. 
The resulting mixture was shaken with sodium hydroxide,, 
and the alkMinc layer acidifled with 26% sulphuric acid. 
After standing 24 — 86 hours 60 — 60 wms. of dimethyl- 
I glyoximc hail crystallised out and & oily layer had 
almost disappears. The mother liquors were further 
I treated for the recovery of diacetyl according to the 
prescribed method. — G. F. M. 

l.Jy-Dikeiones : Aritonr of aodamide oti . E, Bauer, 

'Comiites rend., 1914, 168, 1080 — 1683. 

The author has already shown (Comptes rcud., 1913, 
166, 1470, 1684) that sodamide converts 1.6- and 1.7* 
diketoncs into cyclopontane and cyclohexane derivatives. 
With 1.6-diketone8 it forms disodium compounds which 
interact with methyl iodide aud yield dimethyl derivatives 
of tho original diketones. Dibonzoylpropane, for example, 
yields amongst other products diraothyldibenzoylpropano, 
whereas benzaldiaootophononc yields 83% of a mixture 
of ethylphenyl ketone and benzalpropiophenone, both 
of which are doubtless produced bv fission of the dimethyl- . 
benzaldiacotopheiKmc first formed. — J. H. L. 

Ace:U>ne ; Equilibria in the systemSf water ^ , and in- 

organic salts. G. B. Frankfort-er and L. Cohen. J, 
Amer. Chem. Soc., 1914, 86, 1103—1134. 

An investigation of tho o(|uilibria in tho four systems : 
water, acetone, and potassium fiuorido ; water, acetone, 
and potassium carbonate ; water, acetone, and calcium 
chloride ; water, acetone, and sodium chloride, has led 
to the following conclusions. Potassium fiuoride is as 
efficient as jxitassiiim carbonate for salting out acetone, 
and acts raort^ rapidly, giving cleaner out separations. The 
saturated solution of potassium fluoride dehydrates to 
98% of acetone, that of potassium carbonate to 96*6%, 
and of calcium chloride to 98-4%. Tho use of calcium 
chloride entails loss of acetone sinoo tho aqueous solution 
retains 23%, whilst in tho saturated solutions of the 
other substances acetone is practically insoluble. Sodium 
chloride is the least satisfactory substance for salting out 
acetone as it retains 21% and dehydrates only to 86*8%. 
The lower critical solution temperatures for a series of 
solutions are given ; no upper oritioal solution temperatures 
could be observed. A method for tho quantitative 
determination of acetone in aqueous solution, provided 
no other substance is present, depends on tho ^t that 
for every mixture of acetone and water there is a corre- 
sponding amount of potassium fluoride roq^uired to pro- 
duce tho just homogeneous mixture. This amount is 
determined experimentally, and from tho table for the 
binodal curve of the system water, aoetone, potassium 
fluoride, the corresponding amount of aoetone is obtained. 

— G F. M, 

Acetaldehyde from acetone ; Quantitative separation of , 

£. Hogglund. Z. anal. Chem., 1914, 68, 433 -h(30. 

On heating in the water-bath a mixture of 16 o.c. of water, 
60 c.o. of N/2 silver nitrate, 9 o.c. of N /I sodium hydroxide, 
26 c.o. of ammonia of sp. gr. 0*92, and 10 c.o. of a solution 
containing not more than 2% of acetaldehvdo, the whole 
contained in a closely stop^red bottle, the i^dehyde is 
oxidised and may be estimated by titrating the nnrMttoed 
silver in an aliouot portion of the clear limiid. Acetone 
and acetaldehyae may be determined togewer by adding 
excess of bisulphite and titrating the exoess in alkaline 
solution with JV/IO iodine. The acetaldehyde having 
previously been determined as described above, the 
acetone is obtained by difference. — 0. £. M. 

Carbon dioxide anew; Substitute for--i — [TrichloroaceUo 
acid], £. Sommer. Schweiz. Rundsch. Med., Jan. 10, 
1914. Pharm. J., 1914, 88 , 786. 

The use of trichloroacetic acid in the solid form or in 
aqueous solution is recommended in place of carbon 
dmxide snow in dermatology. — F. Shdk. 

SeknaxiTke dyestuffs. Bauer. See IV. 
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Aroma of hop$. The vdUUiU oil tn relation to the geograpki- 
cal wurcee of the hops, Rabak. See X Vlll. 

Dderminaiion of inorganic phosphoric acid in wesenee of 
phosphoric ac%d esters. Heubner. See XXIIL 

Determination of phylin by titration. Heubner and 
Stadlor. See XXIII. 

Patent. 

Orthovanadic esters and their solutions ; Prejtaration of • 

L. Hobs. Gor. Pat, 273,220, March 28, 1013. 

Vanadium pentoxido dwaolvos in primar)', Bocondary, 
tertiary mono- or polyhydric alcohols with formation of 
0 Iters of the tyw, RjVOi. Vanadic acid ethyl eater. 
(rjH,) 3 VO^, is a liquid of faint yellow colour, sp. gr. M67 
at 15^ V., b. pt. 108'^ C. at 26 mm. The isopropyl ester is 
a yellowish liquid boiling at 124* at 21 mm. The 
amyl ester boils at 161“ C. at 19 mm. and has the ap. gr. 
0*993 at 16“ C.-A. S. 


XXIL-EXPLOSIVES; MATCHES. 

Explosion at the works of the Akiien-GeselUchaft fur Anilin^ 
fabrikation, Rummelsberg, Germany. Chem. Ind., 19l4, 
87, 337—342. (Sec also this J., 1014, 376.) 

The Commission appointed to enquire into this accident 
considered the following stiggestions among others : That 
it was due to the admission of largo quantities of acid, 
cooled below the reaction-tomjKjrature, to the nitrating 
vessel, followed by an uncontrollable reaction on a rise 
of temperature ; and that ignition of the mixture of 
benzene* vapour and air was due to direct action between 
benzene and nitric acid at 100“ — 170* (’. An ajqiaratus 
was doBcribod by Neumann in which the qnantitioa 
reacting are small and are rapidly romovetl ; the liquids 
flow through the annulus between an inner rotating and 
an outer hxod cylinder, both carrying blades and cooled 
or heated, hwallv or throughout, as required. Ter Moor’s 
apparatus (Ger. Pat. 228,644 ; this ,1., 1911, 373) was also 
described. Further suggestions were: the interlocking of 
cocks and striking gear, the provision of a pendulum in 
the liquid, with an ox^rior iiidicator to show that the 
liquid 18 in motion, the use of a cast iron fume pipe leading 
to a separate tower, and of a stronger cover. — (). E. M. 

Perchlorates of aromatie. amines. R. Spallino. Annali 
C’him. Appl., 1914, 1, 4.3.') — 440. 

The perchlorates of aniline, p-nitroaniline, p- and m- 
phenylonediaraino were proimred by double decompo,sition 
of barium perclilorato and the sulphate of the amino- 
compound, the solution, after filtering off the barium 
sulphate, Iwing ovaporat^ over a direct flame to incipient 
crystallisation. 3’hoy wore stable on cxi) 08 ure to air and 
light, and began to decompose, without exploding, onl^ 
at 200“ — 220“ C. when heated. When wrapi)ed in tinfod 
and submitted to the falling weight tost, using Od ^m. of 
substance and a weight of 2 kilos., the fall required to 
produce an explosion was 70 — 75 cm. for the perchlorate 
of aniline, 80 cm. for that of p-nitroaniline, 66 cm. for 
that of p-phenylenediamine, and 60 cm. for that of m- 
phenylenediamine, as oomiiared with 73—75 cm. for picric 
acid.— A. S. 

Waste product from the manufacture of trinitrotoluene. 

Molinari and Giua. See III. 

Patent. 

Explosives. F. L. Nathan, 3V. Rintoul, and P. Baker, 
Ardeer, Scotland. Eng. Pats. 4940 and 4941, Feb. 26, 
1913. (See also Eng. Pats. 12,743 to 12,746 of 1012 ; 
this J., 1913, 991.) 

A FBOPSLLAKT is obtained by incorporating a gelatinising 
agent, wUeh remtuns in the powder, and a stabiliser, 


both freely soluble in nitroglyoerin, with nitroglycerin 
and nitrocellulose, without the use of a volatile solvent. 
The stabiliser may have little or no gel^inising eff^t, 
and is used with a substance of relatively high gelatinising 
action. Amyl or ethyl phthalate, mono-, di-, or triacetin, 
or a nitro-derivativo ot an aromatic hydrocarbon, sneh 
as di- or trinitrotoluene, is used as a gelatinising agent, 
with or without methyl- or ethyl-/f-naphthyl ether, 
phenylhenzyl ether or phenanthrene, as stabiliser. Such 
a prq)eUant contains about 40% of nitroglycerin, 50 of 
soluble nitrocellulose, and 10 of gelatiniser and stabiliser 
together, and may be made by bringing the ingredients 
together suspended in water, removing the excess of water, 
and gelatinising at 50“ — 70“ C.— 0. E. M. 


XXIII.-ANALYTICAL PROCESSES. 

Mercury resistance thermometer as a reproducible empirical 
temperature scale. W. Jaeger and H. von Steinwehr. 
Ann. der Physik, 1914, [4], 48, 1105—1185. Chem. 
Zentr., 1914, 1, 1985. 

The thermometer used by the authors consists of a quartz 
cajullary about 1 m. long and 0*9 sq. mm. cross-section, 
bent into W-form and connected at the ends with some- 
what wider quartz tubes to receive the platinium electrodes. 
Accurate measurements showed that when pure mercury 
was used, the calculated and observed resistances at 
different temperatures were identical within the limits 
of accuracy of the measurements, so that only one lived 
]K)Int {e.g., 0“ C.) is necessary for calibrating the instrument 
throughout the whole range — 30“ to -f- 300* C. — A. H. 

Copper and tin groups ; New procedure for the separation 

of the . L. J. Curtman and J. K. Marcus. J. 

Amor. Chem. Soc., 1914, 88, 1093—1103. 

The objectionable features of the ammonium polysulphide 
and sodium hydroxide methods for the B(*paration of the 
copTier and tin groups may be avoided by a scheme of 
analys's of which the following are the principal points ; 
Preliminary precipitation of the alkaline-earth metals 
and some of the lead from the filtrate of group I. by 
sulphuric acid and analysis for these metals by the method 
of Gurtman and Frankel (this J., 1912, 1203). Treatment 
of the filtrate from the precipitation of the alkaline- 
earth metals with sulphur dioxide, l)t‘fore passing in 
hydrogen sulphide, to oxidise stannous tin and reduce 
quinqucvalent arsenic. The complete separation of the 
sulphides of the divisions of group II. by moans of 25% 
potassium hydroxide solution. — G. F. M. 

Potassium ; New method of determining . F. Marshall. 

Chcm.-Zeit., 1914, 88, 685—587, 616—616. 

The solution containing only the alkalis as chlorides 
(about 0 05 grm. of KjO) is evaporated on the water-bath, 
the residue dissolved in the smallest possible quantity 
of water, and the solution treated in the cold with an 
excess (20 e.c.) of a 2% alcoholic solution of tartaric acid, 
winch has been stirred at intervals for several days with 
solid potassium bitortrate and then filtered. After the 
preoipitatiou from 10 to 20 c.c. of 96% alcohol saturated 
with iiotassium bi tartrate are added, and the liquid boiled 
for about 10 mins, on the water-bath. It is then left 
(with frequent stirring) for 24 hours, after which the 
precipitate is collected in a weighed Gooch crucible, 
washed first with the saturated alcohol and then with 
pure 96% alcohol, dried at 80“ 0. and weighed as 
potassium bitartrate. The results are in close agreement 
with those given by the platinum chloride method. 

■— C. M. 

Nickel; Determination of by dimethylglyorime. 0. 

Brunck. Z. angew. Chem., 1914, 27, 315—318. (See 
thiaJ., 1907, 643.) 

To ensure the complete prMipitation of the aiokel after 
adding the dimetfaylglyoxime, the soluima should be 




m 



Allowed to Btond for one hoar before filtering. 
Ignition of the precipitate to oxide gives aooorate 
results if proper preoantions are taken (this J., 1906* 
812). When a solution of ferric and cobalt salts 
contadning tartaric acid and dimethylglyoxime is made 
ammonia^, an insoluble iron-cobalt compound of di* 
methylglyoxinie is precipitated, but if the iron is present 
in the ferrous condition only, no precipitate is formed. 
Hence to determine nickel in a steel containing cobalt it is 
necessary first to bring and keep all the iron in the ferrous 
condition. This is conveniently accomplished with an 
excess of sulphurous acid. Dimethylglyoxime then 
gives a quantitative precipitation of the nickel, the iron 
and cobalt being left wholly in solution. — T. Si. 


Tellurium; Gravimetric determination of . A. 

Gutbier and S. Huber. Z. anal. Chem., 1914, 68, 
430—433. 

The method of Lenhcr and Homberger (J. Amcr. Chem. 
Soc., 1908, 80, 387) is convenient and accurate. To the 
boiling solution of the sample in 10% hydrochloric acid 
arc added 15 c.o. of saturated sulphur dioxide solution, 
10 o.c. of 15% hydrazine hydrochloride solution, and a 
further 25 o.c. of the sulphur dioxide solution. The 
nrecipitated elementary tellurium settles in the boiling 
liquid, and is washed, dried at 100°— 106'’ ('., and weighed. 
7’he use of 35 — 40 c.o. of sulphur dioxide solution instead of 
25 c.c. is suggested. — 0. K. M. 


lodinp ; Detrrmination of e^perialh/ in organic. 

nubMance.8. R. Griitzner. Chem.-Zeit., 1914, 88, 

769—770. 

Oroanici matter is destroyed by fusing with pure 
sodium hydroxide, adding sodium peroxide, barium 
jieroxidc, or a readily fusible mixture of alkali and nitre, 
and heating to dull redness (excess of the oxidiser may he 
removed by adding charcoal after cooling and again 
heating) ; the molt is either dissolved in water, and the 
solution diluted, and filtered, or (with barium peroxide) 
it is treated with boiling water, then with carbon dioxide 
and sodium sulphate, and the precipitate well washed with 
water containing sodium sulphate. The solution is treated 
by a modification of the method of Bernier and P^ron (this 
J., 1911, 359), iodide being oxidised to iodato by boiling 
with permanganate, the mixture carefully acidified with 
sulphuric acid, again boiled, cooled, mode alkaline with 
solid sodium carbonate, boiled with alcohol, filtered, and the 
residue washed, whilst hot, with water containing alcohol. 
Kxccss of alcohol is boiled off, the solution made acid to 
litmus with a mixture of phosphoric and 8ul{>hnric acids 
(prepared by treating a hot mixture of 3 vols, of phosphoric 
acid, 1 : 4, and 2 vols. of sulphuric acid, 1 : 4, with A/IO 
})ermanganate in slight excess, and decolorising with JV/10 
oxalic acid), and, after adding solid ammonium sulphate, 
again boiled. The cooled solution is made acid to Congo 
red, treated with potassium iodide, and the liberated 
iodine titrated wnth thiosulphate. One-sixth of the iodine 
found represents that originally present. The method is 
accurate in presence of otner halogens and cyanides. 

-^F. Soon. 


Fluorine ; Oreef s method for the volumetric determination 

of . 1. Bollnoci. Annali Chim. Appl., 1914, 1, 

441-448. 

The author has found that the method recommended by 
Greef (this J., 1913, 992), namely titration with ferric 
chloride solution of a neutral solution of alkali fiuoride 
to which sodium chloride and potassium thiocyanate have 
been added, gives satisfactory results when tne quantity 
of fluoride is about 0*2 grm. ; the results are much too low, 
however, when the quantity of fluoride is less than 0*1 grm. 
The variable results appear to he due to the influence of 
the sodium ohloride. Using 25 c.o. of solution, the most 
satisfactory results were obtained with 10—20 grms. of 
A^uin chloride for 0*2 mm. of sodiom flitorim, with 
2 grms. for 0*04 grm., ana with 1 grm, for 0*02 gmL of 
fluoride.— A. S, 


PAospAonc add; Determination of •norponic — fo 
presence of phospkork add esters, W. Heubner. Bio* 
chem. Zetts., 1914, 64 , 401-40S. 

From solutions containing 4% of concentrated solphurio 
acid by volume, and 16% of ammonium nitrate, inorganic 
phosphoric acid can be quantitatively precipitated as 
ammonium phosphomolybdate of normal composition 
within 6 hours at $7® C. The precipitation is not affected 
by small quantities of phytin ; and provided the phytin- 
phosphorus does not exceed in amount six times the 
inorganic phosphorus, and the concentration of the 
former does not exceed 0-06%, at least f of the inoiganio 
phosphorus present can he found by one precipitation as 
phosphomolybdate, followed by titration by Neumann's 
method (cp. Plimmer and Page, this J., 1914, 660). The 
disturbing infiuonoe of glyoerqphosphorio acid i* 
than that of phytin. — J. H. L. 

Phytin ; Determination of by titration. W. Heubner 

and H. Stadlor. Biochom. Zolts., 1914, 64 , 422—437. 

In solutions containing 0*6% of free hydrochloric acid 
and 0-03% of ammonium thiocyanate, phytin may be 
determined by titration with ferric chloride solutions 
containing 0 05 — of iron and 0*6% of free hydro- 
chloric acid. Under these conditions ferric phosphate is 
not precipitated, but phytic acid is converted into an 
insoluble salt. The titration is oomplete w'hen the liquid 
assumes a faint red colour which aoos not fade within 
6 mins. One mgrm. of iron ourrosponds to 1-19 mgrm. of 
hosphorus present as phytin. The titration is not affected 
y the presence of a moderate excess of inorganic phos- 
phates or glycerophosphate. — J. H. L. 

Volumetric determination of sulpltalea. North. See VII. 

Volumetric determination of ferricyanidcs in presence of • 
ferric iron atid cyanides. Seidel. See Vf I, 

Deteflion of cyanides in presence of ferro- and ferri ‘Cyanides 
and thiocyanates. Barnobey. See VII. 

Volumetric determination of cyanamide, Grube and 
Kriigor. See VII. 

Determination of thorium in monazite sand. Carney and 
Campbell. See VII. 

Separation and determination of tungstic acid by means of 
“ nitron." Gutbier and Woiso. See Vll. 

Direct determination of carbon in iron and steel. Brown- 
See. X. 

Determination of carbon in iron and steel by the barium 
carbonate titration method. Cain. See X. 

Determination of the acetyl lalue of oils, fats, etc. Holland. 

See XII. 

Determination of the fatty add content of soap. Besson- 
See XII. 

Combustion method for the' direct determination of rubber. 
Wesson. See XIV. 

Sources of error in the analysis of basic slag. Popp. See 


A comparison of neutral ammonium citrate tdth sodium 
citrate arid N /lO citric add. Rudniok and others. See 
XVI. 

Modification of the double pohrimtion {Clerget-Henfeld 
mdhod of determining sueroH in (beet) molasses. Stanek. 
See XVII. 
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Action of formaldehyde in f^estnce of evlphwic^ acid, 
BoraonowBki and Matejko. See XVfll. 

A comparieon of the microecopicrtl method and the pkk ' 
method of counting bacteria in milk. Brew. See XIXa, 

Determination of the viscosity of milk as a means of detecting 
addition of ivater. Kooj)er. See XIXa. 

Determination of crude fibre [in grain, bran, etc.]. StMcr. 
See XIXa. 

Separation and determination of sugars in gingerbread and 
similar products. Konig and Burberg. /SWXIXa. 

Determination of hardness of loafer. Winkler. XIXb. 

MangancM in vxiter, its detection and determination. Till- 
mans and Mildnor. Sec XIXb. 

Colorimetric determination of small quantities of manganese 
in uatcr. Liihrig. See XIXb. 

Non-interference of ptomaines with certain tests for morphine. 
Kosenbloom. See XX. 

Use of manganese carbonate for detecting traces of strychnine. 
Gui^rin. See XX. 

Frovme's method of santonin determination [in ivormseed]. 
Caspari. See XX. 

Determination of sanialol in sandalwood oil. Wende. 
See XX. 

] odo-dtrimtives of cine/d. IDetermhuifion of cineol]. 
Fromm and Fluck. *SV(‘ XX. 

Equilibria in the systems, miter, acetone and inorganic salts. 
Frankfortor and Cohen. See XX. 

Quantitative separation of acetaldehyde from acetone. 
Hagglund. See XX. 

Pate^jts. 

Gas analysis apjtaratus, J. G. Taplay and J. Abady, 
London. Eng. Pat. 17,670, Aug. 1, 1913. 
CoMBrsTiON of the non -absorbable constituents (hydrogen 
and methane) of a gas mixture such as coal gas or producer 
gas, is eflfocteti in a vessel containing a tube or rod made 
irom c^{)er oxide and a suitable matrix such as china 
clay. The combustion products aro displaced by mercury 
instead of by nitrogen or carbon dioxide as is done when 
the copper oxide is used in granular form. The oxide is 
reduced to cuprous oxide and no metallic copper is formed, 
so that no amalgamation can occur. — A. T. L. 

Sampling liquids ; Apparatus for . H. L. Chambers, 

Broxburn, Scotland. Eng. Pat. 17,828, Aug. 5, 1913. 

The liquid flows from a constant-level tank into an 
adjustable tilting trough which, when full, delivers partly 
to waste and pa^ly into one of a circle of bottles moved 
round by a step-by-step device actuated by the trough. 

—0. E. M. 


XXIV.-mSCElliANEOUS ABSTRACTS. 

Fluorine in mineral waters. A. Gautier and P. Clausmann. 
Comptes rend., 1914, 158, 1631—1640. 

All mineral waters contain fluorine, the amount found in 
a number of uraten from different sources ranging from 
0*15 to 6*32 mgrms, per litre. The fluoiine-oontent 
appears to bear no relation to the temperature of the 


irater. The ratio, fluorine ; saline residne, is highest hi 
Vsulphurons waters. Sea water contains about 0*3 mgrms* 
; of fluorine per litre. — L. E. 


Light* Chemical action of . (XXX.) Q. Ciamidan 

and P. Sdber. Ber., 1914, 47, 1806—1814. 

The production of an addition-compound of two mols, of 
bonzaldehydo and one of benzophenono, by the action of 
light on a mixture of these compounds, is confirmed. 
A polymeride of benxaldehyde (Patemb, Gaz. chim. ital., 
1914, 44, 1, 153) is not formed. Acetophenone and ethyl 
alcohol yield, in addition to ordinary aoetophenonepinaoone 
'(this J.,*1901, 844), its optical isomorido of m. p. 86° — 87° C. 
Benzophonone and acetophenone, with isopropyl alcohol, 
give respectively benzopinaoono and the two acetophenones 
together with acetone. With ethyl alcohol othylphenyl- 
ketone behaves similarly to acetophenone, giving ethyl- 
phenylpinacono and its ojitical isomeride. Acetophenone 
and benzyl alcohol yield acotophononepinacone ; from the 
residiio, on benzoylation, dibenzoylhydrobenzoin and the 
monobenzoyl derivative of diphenyl methylethyleneglycol 
are obtained. — 0. E. M. 


Books Received. 

ET.ECTRia Furnaces for Marino Iron and Steel. By 
I). A. Lyon and R. M. Keeney. Department of the 
Interior. Bureau of Minos. Bull. 67. Govt. Printing 
Office, Washington. J9H. Price 20c. 

Volume (9]| by 5J in.), containing 133 pages of subject 
matter with 36 illustrations, a selected bibliography, a 
list of publications on Mining and Mineral technology, andl 
an alphabetical index. 

The text is ohissified as follows : — 1. The elf>ctric furnace 
in pig-iron manufacture. II. The electric furnace in steel 
manufacture. 


Gkscjhichte des Klektroeisens, mit besondoror Beriick- 
siohtigung dcr zu seiner Erzeugung bestimmten clektr- 
ischen Oefon. Von Dr. tochn. Oswald Meyeb. 
.luliuB Springer’s Verlag. Berlin. 1914. l*rico M. 7 ; 
bound M. 8. 

Volume (94 by 6J ins.), containing 182 pages of subject 
’Vnatter, witK 206 dlustratjons, a bibliography, and alpha- 
betical index of names. Tlie text is' classified under the 
heads : 1. History of the electrical preparation of iron 
and of the furnaces designed for the purpose. II. The 
present forms of furnaces and of those in course of con- 
struction, for the preparation of iron and stoel. III. 
Classification and general review of the known systems of 
electric furnaces for iron and steel. IV. The revolvinig 
electro-fumaoe of Schatzl-Krieger. 


Enzyklopaoie der tbcmniscuen CuEHiE. Unter Mit- 
wirkung von Fachgenossen. Herausgegebon von Pro- 
fessor Dr. Fritz Gllmakn. Erstcr Band. Urban and 
Schwarzenberg. Berlin N. Friedrichstrasse, 105b, and 
Vienna, 1, Maximilianstrasso 4. 1914. Williams and 
Norgate, 14, Henrietta Street, Covent Garden, London, 
W.C. Price £1 12b. net. 

Volume (10} by 71 ins.), containing 795 pa^s of subject 
matter with 295 illuBtrationB, and an alphabetical index 
of subjects. There is a preface, list of co-workers with the 
editor, Dr. Ullmann, and a table of abbreviations and 
their meaning. 
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with Athylalxohol ” (p. 636—796). At the close of 
each subject under the title Literatur,” is given a liat, 
with references, of all the works, eto., the contents of 
which are utilised. 
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DoncUhy Prof. E., u. A. Lang. Uobor “Oborflaehen- 
verbrennung ” u. “ flammonlose ” Fouerungen. (12 S. m. 
16 Fig.) Lex 8®. Berlin, Verlag f. Faohliteratur. 1914. 
M. 1. 

Forster i G. : Safety Lamps and the Detection of Fire* 
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tnatique du linge. in-8®. H. Nolo, Paris. 1914. 1 fr. 60. 
VIT TrauiZy M., u A. Helmer. Die langsame Verbrenn- 
* ung des lodwasserstolTgases. 1. (36 S. m. 5 Fig ) 
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Kobrichy C. ; Der Bergbau des Grossherzogt. Hessen. 
Kurze Uebersicht 6b. geschichtl. Entwicklg. u. gegenwirt. 
Stand des Berg-, Hutton- u. Salinonwesens, vornehmlioh 
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^ • Brewers and Maltsterers, &c. 1914. Royal 
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Crowther, J. A. : Molecular Physios. Reprinted from 
-“Chemical World.” Cr. 8vo, pp. 176. Churchill, London. 
1914. NetSs. 6d. 

Weimarn, Prof. P. P. v. : Zur Lehre v. den Zusanden 
dor Materie. (r^oisschrift dor ka^serl. Akadcmie dor 
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PROCEEDINGS 

or THB 

THIRTY-THIRD ANNUAL MEETING. 

NOTTINGHAM. 

Wednesday, July 15th, 1014. 

The Thirty-Third Annual General Meeting of the 
Society was hold in the larw lecture theatre of University 
CoUege, Nottingham, on W^nesdav, July 15th, 1914, tho 
President, Or. Rudolph Messel, F.K.S., in the chair. 

The Mayor of Nottingham, Mr. Frederick Ball, 
attended to offer a welcome to the members on behalf of 
the City. He said that as the representative of a city 
whoso past was crowded with historic events of national 
importance, and whose Castle had been the home of Kings 
ana Pailiaments ; as the representative of a city, the 
interest of which was bound up with tho industrial and 
commercial development of our country, he had the 
privilege and honour to give them a cordial welcome, and 
to hope that their deliberations might bo profitable to 
industry and manufactures. Many people had formed an 
opinion that this country had not maae the advance in 
chemical science and manufacture attained by others. If 
there were any truth in such an opinion he trusted that 
this Society would see to it that this stigma was removed, 
and that British manufacturers would nave as much aid 
from chemical science as their comiietitors abroad. King 
George, when Prince of Wales, on his return from his 
Empire tour, and speaking at the Guildhall on December 
5th, 1001, had said “ Wake up, England! ” He was sure 
the Society was alive to the important part it could play 
in giving effect to that injunction. The aid chemical 
science could render to tho local trades of bleaching, 
dyeing and dre8sing..of laco and hosiery fabric, was beyond 
conception. The municipality of Notttingham was alive 
to the importance of imparting knowledge of chemical 
science as applied to industry and had, through the Uni- 
versity College, given every facility for its study, esiiecially 
in connection with the staple trades. 

The President, in acknowledging the welcome, desired 
on behalf of the Society of Chemical Industry to offer their 
cordial thanks for the hearty reception which the Mayor 
had given to them. The Mayor was perfectly right to 
remind them of the words of the present Kirm, when, as 
Prince of Wales in 1901, he said “^Wako up, England ! ” ; 
he was also right to expect that tho Society should do groat 
things for ohemistiy and industry. As far as chemical 
industry was concerned, His Majesty's words held as good 
to-day as they did in 1901. It was true that they had 
made considerable strides in many directions, especially 
in this district ; still they had a great deal of leeway to 
make up. It was curious that many inventions which had 
their origin here in England seemed, after all, not to have 
been worked in this country as they ought to have been. 
British mannfi^turors ought to tase up new industries. 
As a case in point, he referred to the synthetic production 
of ammonia, the invention of Prof. Haber ; he did not see 
why this could not be made one of the great industries of 
this country, where the facilities for canying it on were 
equal to those in Germany. He regretted/however, to 
say that there was no indication of any intention to take 
it up in this country. It was not only a case of “ Wake 
up, England,” but of “ Wake up, masters,” to whom he 
Nmuld say : “ Be less conservative, and see that you take 
advantage of evetything that science offers and that energy 
can accomplish.” 

Appointment of Scrutators. 

On the motion of Mr. J. T. Wood, seconded by Prof. 
Lang, Messrs. T, D. Morson and J, P, Bowley were 
appointed serataton. 

RiSKurATzoK of the Editor. 

FRasiMSNr sakl that dnoe the Report of Clhanoll 
!!?* fcy the Ooimeil he hod leoeivM * hitter Ifoitt 

the Editor of the Journal, who etatod that, hefi^f wow fn ” 


his*74hh year, he desired, owing to failing health and 
^ngth, to be relieved from his duties. The Council could 
do no other than accept the resignation with great regret 
and app^ation of over 33 years’ faithful service. The 
Coumal desi^ to bring this before the Annual Meeting so 
that they might show their concurrence in its statement 
of regret and appreciation of the services of the Editor. 

The meeting unanimously agreed. 

Report of Council. 

The Secretary road tho annual report, which was adopted 
I on the motion of Professor A. G. Green, seconded by Mr. 
j R. B. Batty, os follows : — 

The number of members now on the register is 4143, 

[ The losses by death amount to 36, viz. ; — Frank Baker, 
j W. P. Bloxam, Dr. E. A. Byrnes, M. Bythway, C. 0. Connor, 
L. M. Deane, Daniel Drew, I^of. K. Kennedy Duncan, 

I W. J. Evans, Walther Feld, Herman Frasoh, E. R. Gabbett, 
j Dr. John Gibson, Wm. Hammersley, R. C. Heath, W. I). 

I Howard, H. Howell, C. C. Hutchinson, Dr. J. Ijcwkowitsch, 
j John Macallan, D. McKeohnie, Dr. Hugh Marshall, R. C. 
Menzies, Jas. Pass, H. T. Penterman, W. Pethybridge, 
H. Pocklington, F. L. Senior, W. T. Skaife. E. S. Sperry, 
Jos. Stirk, Sir Joseph Swan, F.R.8., Dr. W. E. Tetlow, 
Jos. W. Thomas, and G. C. Vogel. 

Four Ordina^ Members retire from tho Council, and to 
fill the Tacanoies thus created, seven nominations have 
been received, one of which was invalid. A ballot will 
therefore bo taken. 

The following Chairmen of Local Sections retire, viz, : — 
Prof. R. F. Ruttan (Canada), Mr. T. W. Lovibond (New- 
castle), Sir John Turney (Nottingham), Dr. Thomas Ewan 
(Scotland), Mr. Loxley Meggitt (Sydney), and Mr. George 
Ward (Yorkshire). The following have been elected to 
succeed them Prof. J. W. Bain, Dr. F. C. Ganett^ 
Mr. .lohn White, Mr. Robt. Hamilton, Prof. C. E. Fawiitt, 
and Mr. F. W. Richardson. The following Hon. Loedi 
Secretaries retire, vit, Mr^ J. R. Cost© (London), Dr. 
F. C. Garrett (Newcastle), and Dr. H. Sand (Nottiimham), 
and are succeeded bv Mr. T. D. Morson, Mr. E. F. 
and Mr. J. M. Wilkie. Mr. W. H. Coleman (Manchester) 
was succeeded ^ Mr. L. E. Vlies soon after the last annual 
meeting. The Council desires to express its thanks to the 
retiring Chairman and Secretaries for their services to the 
Society. 

The Balance Sheet and Annual Statement of Account, 
which has already appeared in the June 30th number of 
the Journal, will be laid before the meeting. 

The Society’s Modal has been awarded to the Rt. Hon. 
Sir Henry Roscoe, LL.D., P.R.S., for his services to 
science, education, and to the Society. 

At the close of last year, our President, Sir William 
Crooke«, was elected President of the Royal Society, and 
consequently relinquished his office in this S^iety. Dr. 
Rudolph Messel, who bad but recently resumed his former 
post of Hon. Foreign Secretary on the death of Dr. 
I/ewkowijech, consented to be nominated President fan 
the remainder of the term, and the Society is de<^y 
indebted to him for his aid i n this emergency. Sir William 
Crookes continues to take the closest interest in the 
Society’s affairs, and now becomes a Vioe-PPesident. 

The Journal in 1913 contained 1172 pages of text as 
compared with 1204 pages in 1912. Bi^lu received lor 
notice or review will in rature become the property of tho 
Society, and add to the usefulness of the library. 

Dr. Messel, who represents the Society on the governing 
body of the Imperial CoUege of Science and Technology, 
has been instrumental in securing the establishment of 
fuU Professorships both for Organic and for Physical 
Chemistry. He also strongly supports the movomont In 
favour of the complete independence of the Coilsge. 

The Council has accepted an invitation to hold the next 
Annual General Meeting of the Society in Manchester in 
September, 1916. The British Association meets there 
about the same time, and special arrangements are being 
made for giving facilities to members of this Society who 
attend the meeting. The Council is giving serious ooii- 
sideration to propoMds lor adding to the sdentifio vahw 
aad i nte rs rt of Anniial Meetingi by the additioa of oon- 
Iwfws m i on mattsn dossly nlhed to the interests of 
Chemical laduitry. 

» » : 
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The Oounoil nominated delegates to take nart'tn a 
deputation to the President of the Board of Irade vith 
regard to amendment of the Patent Act. 

A Committee has been appointed to report to the 
Council on means for increasing the memoership and 
usefulness of the Society, and several valuable suggestions 
have boon received which are still under consideration. 

A letter has been received from Mr. Watson Smith, 
stating that, being now in his 70th year, he desires to be 
relieved of his duties, owing to failing health and strength. 
The Council can only accept the resignation with groat 
regret and with appreciation of over 33 3'ear8’ faithful 
service. 

TRKASxniER’a Report. 

Mr. Txrkr said that it had been an uneventfu year so 
far as hnanoo was concerned. The only item to wliich 
attention should bo drawn was that, in common with 
commercial and hnancial affairs generally, there had been 
a depreciation in gilt<edged investments. Of investments 
amounting to the very respectable sum of £19,648 17a. Id., 
the market. value on December Slst was £17,349 ISs. 5d. 
But one thing had to be remembered, namely, that the 
dividends wore the same. The Stock Exchange latest 
records showed them to be better oil on this statement 
by some £300 or £400 than thev wore in other ^oars. In- 
vestments had appreciated rather than depreciated, oven 
to that small extent. General expenses were much the 
same as in 1912 and 1911. Subscriptions were loss by 
£102 lla. and advertisements loss by £32 19s. 6d. That 
was not very serious, but from a business })oint of view 
the result ought to be better having regard to the 
character and large circulation of the Journal. On the 
other hand, sales of Journals had increased £88 14s. 2d., 
making a total of £807 6s. 6d. — a very respectable sum. 
There was a largo stock of collective and decennial indexes 
which were very valuable and which they would be pleasdo 
to see sold. Expenditure was less in some directions. 
They must not be misled by the £1285 Ss, lid. stated aa 
excess of income over expenditure. That included 
interest on their savings and oortain items which had 
to go to capital account. The aooounts had been carefully 
kept, and the auditors had been particularly inquisitive 
betore they had attached the usual professional certiHoate. 

Mr. Walter F. Keio moved a hearty vote of thanks to 
the treasurer. The work that Mr. Tyror placed before 
them in such detail and order took much valuable time. 
The Society knew no better friend than Mr. Tyrer had 
been from the oommonoement. 

Mr. N, H. Martin seconded the resolution, remarking 
that Mr. Tyrer had brought to bear on his office the same 
oonspiououB ability which had marked the other depart- 
ments of his work. 

The resolution was carried, and Mr. Tyrer, in aoknow- 
ledging it, said that so long as ho had health and strength 
and the C^unoil would submit his name for their approval 
as treasurer, so long would he be pleased to hold the office. 

The President said the meeting in Kottingham had 
promised to be one of the most illustrious ever held by the 
l^ety. They had expeoted Sir William Crookes and 
Sir Heni^ Rosooe to be present. Both were octogenarians. 
Sir William Crookes being 82, and Sir Henrv Rosooe in his 
82nd year. At the last moment neither of those gentlemen 
was able to come on account of ill health. All know, 
of oourse, that Sir William Crookes was his predecessor in 
office, being elected last autumn, but he had venr soon to 
retire because a great honour was done to him and 
through him to their Society, by his being elected Preudent 
of the ^yal Sooiety^the greatest soientifio honour in this 
country, and it was an unwritten law of the Royal Society 
that its President should hold no similar office simultane- 
ously. The Royal Society had only had two ohemioal 
Presidents in a century, the first one being Sir Hump^ 
Davy and the second their worthy President, Sir William 
Crookes. 

pRtstDiwTUL Address. 

Br 8ii WiLUAX Cboosss, OJC., Pbxs. R,S. 

In U|e absenoe Sir Wifiiam Crookes his address was 
read by the PfOsldent, as foUowt (onittbaf ^ referwwei 
lo bimaelfl 


I fear that you may {cel a little onmiied at be^ called 
upon to listen to a I^idential Address deUvsr^ one 
who no longer has the honour of being your President. 
But I cannot forego the opportunity m expressing my 
regret at being compelled to rorign mv position. My 
election to the Presidonoy of the Royal miety makes 
it impossible for me to continue to hold the office, but my 
interest in the Society of Chemical Industi^, of whioh the 
Nottingham seotion is so vigorous and flourishing a branch, 
can suffer no diminution. Mv regret at Miiing is greatly 
tempered by the reflection that in Dr. Meesel, who has 
consented to step into the gap, the Society will have a 
President of pre-eminent suitability and unnvalled qualifi- 
cations. There is little need for me to remind you that 
Dr. Messel’s knowledge of Industrial ChemisUy and his 
close oonneetion and aoquaintanoe with foreign manufac- 
turing practice will be of great value to Engliw Chemists. 
His work on the industrial apj^ioations of Catalytic pro- 
oosaes has brought him world-wide fame, and our Society 
is fortunate in having a man of such eminence at the head 
of its affairs. 1 must eongratulato you heartily upon the 
energy and enterprise displayed by your Members, and 
upon the success of the work aecomplished. Technical 
ohemistry makes great strides. The past year has seen 
the publication ot results which, although perhaps not 
sensational enough to stir public imagination, nor intrinsi- 
cally im'portant enough to bo dosoriM as epoch-making, 
are a sufficient tribute to the steady industry of investi- 
gators, tp their resource in overcoming difficulties, and 
their acumen in elucidating the causal relations of. some 
particularly interesting phenomena. 

Foremost I must mention Haber’s process for the 
production of ammonia. Ammonium sulphate is now 
synthesised by the Badisehe Company, whioh is about to 
enlarge their plant by the end of 1915 to a oapaoity of 
130,0^ tons per annum. The catalyst osmium nas been 
replaced, first by uranium, later on by Fe,Oj. The 
investigation of the process has shown that the latter 
catalyst is made more active by the addition of certain 
substances, e.g,, oxides, hydroxides, and salts of alkali 
metals, while other substances, such as arsonio, act as 
specific poisons towards ammonia catalysts. 

The demand for nitrogenous fertilisers steadily advances. 
There is also an increasing demand for nitrogenous products 
for industrial purposes, oonoontrated nitric acid being one 
of the most important of these products. The Nor- 
wegian Hydroeleotrio Nitrogen Company, limited, among 
others, have worked out a simple method of obtaining 
dilute nitric acid by the oxidation of atmospheric nitrogen, 
and then concentrating the dilute acid by makii^ use 
of the hot gases of the furnaces. The concentrated acid 
can thus be very cheaply obtained. The Norwegian 
Company find that the pure acid can be transport^ in 
aluminium tanks. A stumer equipped with alamininm 
tanks for 40 tons is already in regular servioe between 
Notodden and Eugene on the Christmniafiord, and deeigns 
are in progress for 600 to 700 tons tank steamera for rpgmar 
servioe to England and the Continent. The outpat 
of the Company’s work at Rjukau and Notodden have 
now reaohea — 

80.000 to 90,000 tons of nitrate of lime, 

10.000 tons of nitrite of soda, 

5.000 to 6,000 tons of refined nHarate of soda, 

15.000 tons of nitrate of ammonia. 

The work of Dr. E. J. Russell and others on the notion 
of antiseptios on soil in increasing the growth of orope 
hM led to deeply important xesulte. The anonudous 
effects of the partial sterilisation of the soil in causing 
first a fall and then a rapid rise in the number of bacteria, 
were first observed. Farther study showed that the 
increased productiveness of partially sterilised soil is duo 
to the inoreaenil p^uotion of ammonia, and that the 
inorease in baoteria is the result of an iipproyement 
of the soil as a medinm for bacterial growth. S^m 
the experimenti Dr. Russell oondudee that ordinary 
soil oontahif a faotor which limits the bacterial populatkm 
and prevents its leaehiiig its maximnai. The eewoh for 
this soil organism revee l w the pressmse ef tnasgr pretoaoa, 
now heisg examined from a w ot M o U peint of view, 
TheM ^t the det ri sm nt al oigenfame am mem easily 
ka!ed.«um the rnkthdotganisiM oipiiiM manypaieilesdsel 
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at Um ultiinately hmeBmtX influenoa on 
mdaetivmm of kiiig<ooiiiiiined i^oite and dioudito, 
whiek ai« karmful to ofijaiilainB. IHie “ aiokiieM^' of 
greenhooae aoil has bean invaatiKated ; it is foand that it 
may be asoribed to two oanaes-Hui aocmnulatioii of peats 
uid an abnormal development of faotors detnmental 
to baoteria. Blethods are now in progress for the partial 
aterilisatioii of the soil on a large ao^. The action of 
different aatiseptioa has been studied and interesting 
conclusions drawn from the work. It is found that there 
is a decided difference in the action of different antiseptics ; 
only actual trial will decide which may be best in special 
oases. Generally speaking formaldehyde and pyridine 
are the most useful for sick soils ; cresol, phenol, etc., 
coming next, while the higher homologues of benzene 
are the least effective. None of these, however, answers as 
well as steam — ^the most efficient of all sterilisers. 

A remarkable acduevement in technology is due to a 
member of our Society who recently di^ I refer to 
H. ^asoh — to whom the Society's Perkin Medal was 
awarded in 1012. Frasoh successfully solved the 
problem of the extraction of sulphur from the deeply 
buried deposits of Louisiana. He conceived the idea 
of melting the deposit in situ by means of superheated 
steam, and forcing the molten sulphur to the earth's 
surface through an inner tube. The process has worked 
satisfactorily and Imrge quantities of sulphur are thus 
extracted. 

An interesting modern process is that of Dr. Walther 
Feld, whose death in his p^e is a severe blow to soienoe. 
A strenuous worker of great orginality, Feld has 
enriched technology with many discoveries ; the most 
important relates to the preparation of ammonium 
sulphate direct from crude coal-gas. The problem of the 
utilisation of the sulphur of the crude gas has thus been 
completely solved by a particularly neat and ingenious 
method. Using ammonium pomhionate, ultimately 
obtaining ammonium sulphate, sulphur, and sulphurous 
aci^ the two latter are again utilised in the process, 
while the ammonium sulphate is obtained by evaporating 
the solution. The practical value of a process in which 
ammonium sulphate is obtained without the use of sul- 
phuric acid is oovious. The researches of Feld in working 
out the details of this method also throw light upon 
many interesting scientific questions. 

Another method of fixing nitrogen by utilising the 
sulphur of coal is that of K. Burkheiaer. In this process 
bog iron ore is used to absorb the sulphuretted hydrogen, 
and the sulphurous acid produced from it is used for 
the formation of a mixture of agimonium sulphate and 
sulphite. The process is working at Flemalle Grande, 
near Li^, in Bmgium, and is giving satisfactory results. 

Recent work on the synthesis of Rubber has attracted 
much attention, and notable advances have been made. 
As long ago as 1S82 Tilden noticed that isoprene is con- 
verted into rubber by certain chemical reagents; ten 
years later he showed that the synthetic product obtained 
from isoprene is capable of vulcanisation. Subsequent 
work led to the recognition of the fact that most sub- 
stances containing a conjugated double linking tend to 
polymerise, the polymers ranging from sticky substances 
through well-defined rubbers to hard resins. Polymerisa- 
tion may be spontaneous, or it may be brought about by 
ohemicai reagents — acids or alkalis— -by heat, or sunlight. 
In 1908 it was simultaneously discovered by 0. Harries and 
F. E. Matthews that sodium is an excellent agent for the 
polymerisation of isoprene. The action is practically 
quantitative, and is not affected by the presence of im- 


E urities. Moteover, it takes place in the cold, or on 
eating very moderately. Harries riiowed that a superior 
quality rubber could be obtained by the polymerisation of 
butadieiie. Beseamh showed that the isoamyl alcohol 
obtained from eommeroial fusel oil was the most suitable 
material to woric upon. By means of dry hydrooUorie 
acid it was convert e d intdttie chloride, and then eidorinatsd 
to give the diohloride, from whidi the kydrooldorio aeid 
was etiminated by passing over hot toda-lisM. Ths 
MMqwona sras than s s M sd np with 8 per cent, thin sodium 
wire, snd heated sevsnd days to 8fP. 


brown prodnet tfans ohtainsd was frestsd wfrh^ 
to preoipitato Hie znbhsr. . 


To obtain fusel oil, Fembsoh has worked out a new 
process of fermentst^ starting with starch. Holt has 
recently made some valuable dObooveries relating to the 
manufacture of isoprene from the fraction of petroleam 
of lowest boiling-point, and the preparation of Dutadiene 
from benzene or ^en^ tetrahydrobenzene being formed 
as intermediate product. He hss also observed that 
isoprene when treated with sodium in an atmosphere of 
carbon dioxide gives quite Afferent products from those 
obtained by the same action in air. No perceptible change 
occurs at fiitt, but finally a black voluminous mass Is 
obtained, which gives pure white caoutchouc with water 
or alcohol. Recent work shows that all synthstio 
caoutchoucs differ chemically from natural caoutchouc. 
Physically the vulcanised moduots from synthetlo 
(isoprene) caoutchouc are equal in quality only to products 
from medium grade natural rubbem 

Another series of remarkable syntheses is due to Fisober 
and Frendenberg, who, starting from gallic acid, have 
succeeded in obtaining lichen constituents and tannins, 
for which the general name ** depsido ” has been sug^ted. 

The process recently patented by Dr. F. Berrios for the 
preparation of hydrin, and hut investigations of the 
preparation of cou from cellulose at high temperatures and 
injures, are of deep interest. At high tempmturM 
water acts as a fairly strong acid or base, provided it 
is kept liquid. In presence of a metal such as iron hydrogen 
is ovolv^ The gas is obtained in a pure state and 
the speed the reaction is very high. The cost of produc- 
tion U about Id. per cubic metre at atmospheric pressure, 
and this wonla be reduced in large plants ; It is considerably 
less than that of the cheapest method now known. 

Water kept liquid by high pressures acts as an exoeUeot 
Hiermostat in consequence of its high specific heat ; this 
fact can be applied in the preparation of coal Iw the 
decomposition of cellulose. The product has sU the 
ohemicai properties of natural coal, though physically 
it differs from it. If, however, the temperature and 
pressure during formation is greatly increased a substanoe 
IS obtained which closely resembles anthracite, 
specific gravity increases wiHi the duration of compression 
and the temperature employed. 

The use of hydrogen in the hardeninff of fats has 
recently found favour. The natural supply of hard fats 
is absorbed in the manufacture of margarine and other 
foodstuffs— hence for soap-making and other similar 
purposes artificially hardened fats are employed. Whale 
oil gives a go^ fat for soap-making when hardened 
in presence oi reduced nickel ; the product seems likHy 
to be useful for lubricating and other purposes. 

I may perhaps be allowed to allude to such parts of my 
own worx as may be of interest to Industrial (^emiats. 
Such are the investigation of the spectrum of silicon in a 
veiy pure state, and also the preparation of eye-preservii^ 
glass for spectacles. The main object of this last research is 
to prepare a glass which would cut off those heat rays from 
molten glass which are injurious to the eyes oi workmen, 
without obscuring too much light, or materiaUy i^ecting tiie 
colours of objects seen through the glasses. The-researoh 


was afterwards extended to the examination ot tbesoreemng 
properties of different glasses for ultra-violet luminous 
rays, and many specimens of glasses containing known 
quantities of pure metaliic oxides and earths were prepwed 
in my own laboratory. 1 succeeded in obtaining a cdMS 
which out off 98% of the heat rays, while others, whiob 
I have called Anti-glare Glasses," out off practically 
all the ultra-violet and a considerable proportioii m 
the heat rays. 1 am now investigating the question of 
choice of a glass which will reduce to a minimum the 
fading and alteration of the odours in water-ooknir 
patnSags on exposure to sunlight and diffused daylight, 
series of experiments is not yet eonduded. • 

In spite of the advances which 1 have jnst briefly 
brought to your notice, and notwithstandM the fact 
that the aotive investigation of seientifio and industrial 
problems is going on at a rate^ the World is greatly 
m need of illeResearohers, periu^ more so now thiw 
at any ptevioos time in its history. Ws may be certain 
Hmt disoGveries of vast hnportaiieo are waiting their 
Mnrtmi. BMtrt. «il «• to 
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the Attitude of the puhlio towards inreetigators lacking in 
understandiiig and imagination, and do not the anth^ies 
treat^ientific exploration in a niggardly spirit t Scientifio 
men have to deplore the fact that there appears to bo a lack 
of men gift^ with the genius for Research and for grappling 
with the Riddles of the Earth. Scientific research hasl^n 
aim is being starved. It is high time measures should be 
taken to remedy this state of affairs, which otherwise can 
^y end disastrously for the nation. I do not wish to come 
^fore you as an alarmist, but rather as one who can 
diapOBo the disease and suggest the remedy. I know you 
will bo in hearty and enthusiastic agreement with mo 
when I say that the allotment of puBlio monies jbo the 
f^heranco of scientific work, the tangible recognition of 
the services of scientific men, the provision of opportunities 
for all kinds of investigations of scientific problems 
without reference to their immediate commerciaf value— 
these are the benefite we look for at the hands of Govern- 
ment and of the Nation. And what are our responsibilities 
and duties in regard to research ? I think our chief 
care should be to see that we encourage and cultivate 
the right typo of man for research work. Wo should 
make more definite efforts to select suitable men from 
among our students and to train them to the highest 
pomt of efficiency, after having made up our minds what 
are the special qualities wo need. I think we can learn 
a great deal from the training of our Army ^outs. Our 
researchers are actually Scouts, penetrating strange and 
unknown countries, and the keys to success arc the same 
M for all scouts. The princi]^ qualifications arc con- 
fidence, keenness, intrepidity, inspiration. The knowledge 
that you are well equipped for your work, the belief that 
your training has been thorough, and that you have made 
the best possible use of it, should develop in you the self- 
reliance and boldness indispensable in a scientific scout ; 
other valuable qualities, quickness of eye and mind, and the 
power of reasoning and expression, can undoubtedly be 
d^elopod and perfected. And what can be promised as 
the reward of scientifio work?— “Not the reward, the 
work makes man sublime.” Perhaps after all only the 
Fight, the Struggle, the Search— but Research, like 
Virtue — 

“ Desires no Isles of the blest, no quiet seats of the lust 
To rwt in a golden grove, or to bask In a summer aky : 

(jJve her the wages of going on, and not to die.” 

Dr. Mbssel, having read the address said : You will 
agree that it is very remarkable that a man, the greater 
part of whose life work has been devoted to scientific 
research, should take an interest in technology such as is 
s^wn in his address, which I have just had the pleasure 
of reading to you. Ho does not, however, do himself justice. 
He refers here to the famous Haber process for the synthetic 
production of ammonia, and to the Norwegian process 
for the production of nitric acid and nitrates in various 
forms, but not a word does he say as to whom all this work 
IS in the first instance due. It is, I contend, due to no one 
else than our Past-President, now the President of the 
Sodety, Sir William Crookes. He says at the end 
of ma address here : “ I do not wish to be an alarmist.” 
In his address on the great food wpoblom before the British 
^sociation m 1898 he undoubtedly seemed to be an 
alarmist lest our food supply ooukl not keep pace with 
our requirements. He pointed out that ever larger 
quantities of manurial material would be required if f^ 
supplire for future generations were to bo sufficient to 
meet the enormous increase of population and its require- 
menU. But though it may be right that he was an 
al^armitt, yet he has renders a great service by calling 
at^tion to the facts. Not sufficient stress, howev^ 

IS Iwd on the fact that, as a true physician, iie likewise 
pr^onbed the rea^y. In his address of 1898 naked 
if It was not possible to solve this momentous nrohiem. 
aim he proceeded to deaoribe the fixation nf nitregen as 
vital to the progress of civilised humanity. Not only in 
tmrms did he refer to it, but he pointed out that as 
tor back M 1892 he had exhibited hkfore the Royal jSooiety 

^ Botmng Nitrogeiu^’ 
ThiiiBethod has sinee been aaadoiiae of by Lord Ra^igh 
of ^i«iii>tingjdtrogen from the air,^ 
the of ivodnoing argon. Tlie data thus obtatnad 


Crookes made use of in calculating the cost of nitrate of 
soda, and he proceeded to show that eleotrioity prodneed 
by means of coal and steam engines would be too costly 
for industrial punmses, but that at Niagara, where water 
power was utifised, eleotrioity was sold at one-seventeenth 
of a penny per Board of Traire unit, and at this rate nitrate 
of soda would not coat more than £5 per ton ; the limit 
of cost, however, had not yet been reached. He also 
pointed out that Niagara alone was capable of producing 
all the enew required to supply the world with nitro- 

g enous fertilisers, without materially reduoing its mighty 
ow. The address in question has* thus called attention 
to the necessity of proouoing and fixing nitrogen in some 
wav or another for the purpose of increasing crops. Sir 
William likewise shows how absolutely practicable it 
would be to combine atmospheric nitrogen, which 
costs nothing and which is at our hands in such 
quantities that it can never be a question of our having to 
starve, if onlv we make use of it. True there have come 
after him other inventors, one greater perhaps than the 
other, devoting themselves to nitric acid and ammonia 
problems, and I do not for one moment wish to take 
away the credit from these great men who have built 
up these important new industries. On the contrary. 
But if, at an earlier stage of this meeting, in answer to 
some remarks of the Mayor, I endorsed the words of the 
King, “Wake up, England,” I am equally anxious 
to give credit where credit is duo, and to point out 
that these vast problems were really first of all 
suggest^ hero in our country, and that the impulse 
to achieve these great results was primarily due 
to the foresight of an Englishman, Sir William CVookes. 
Then again, his reference to the work he has done with 
regard to the discover of a glass that enables people 
to work at furnaces without suffering injuiy to eyesight, 
is of the greatest importance. He also reiers here to a 
paper on the pr^uotion of hydrogen for use in connection 
with the hardening of fats and the production of ammonia. 
But one of Crookes’ very early investigations and dis- 
coveries was that of thallium in 1862, and it is noteworthy 
that now, after more than 50 years, this work has found 
practical application in a recently patented process 
involving the use of thallium chloride in producing 
hydrogen. I could not refrain from making some 
comments on the work and address of Sir William Cookes, 
and I ask you now to accord a hearty vote of thanks to 
him. 


Prof. G. G. Hendxbsox, seconding, referred to the fact 
that Dr. Messel had omitted to read Sir William Crookes’ 
reference to himself in the early part of his address. Having 
road the passage in question, Prof. Henderson reminded 
them that three years ago, in -recognition of his scientific 
achievement and of his services to the Society, Dr. Messel 
was elected to the Presidential chair, that he had dis- 
charged the duties of his offioe for the normal period with 
the greatest advantage to the Society, and that also during 
the following year, when the chair Vas occupied by 
Bogert, Dr. Messel was acting as president during piof. 
Bogert’s absence from this country ; and finally, when 
the Roval Society had risen up in its might and taken away 
from them their President, tne Council had unammonsly 
agreed to ask Dr. Messel to fiU the gap thus oreated, 
believing that in the interests of the Society he 
would consent so to act. This was a unique record. 
Th6 Society was under a debt to Dr. Messel, which 
it would TO very difficult to pay, but at leart they 
recognised their indebtedness by offering him their most 
cordial thanks. That he would ask them to do. 


The resolution having been supported by Mr. Eustace 
Cixxr, was carried unanimously. 

The Pexsidest, in acknowledging the vote, aaid that, 
the membnrs haying again shown their oonfichqioe in him, 
and having received mm with such heartiiieis, he could 
only aay how v^ greatly he appreciated their kiadiiess 
towards him. The fact that he had had the heartiest 
support of everybody had made it possible fot lum to have a 
snooessful year of office once more. U he had done 
anythinfl for the Society in the peat he was only too 
de^ht^ te hasra done it, and he was eqaaUy reM^ to 
•ssitt the Society ln.the future, . 


M jixia, 9o. 14.) 
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FEisnfTATiov or the Soouty’s Msxull, 

The PBBSmEirr then proceeded to make the pceientation 
of the Sooiety'e medal, the recipient being the Bight Hon. 
Sir Henry A Boeooe, LL.D., F.R.Sm who wae unable 
through indispoeition to be preeent. Dr. MecBol first read 
a telegram from Sir Henry, sendii^ affectionate greeting 
and wishihg euooess to the meeting, and also a letter 
otpressing his sincere regret that he found it impossible 
to attend to receive at the President's hands the medal 
uriih which the Society had honoured him. He felt 
oonfident ^at his enforced absence would not be taken 
by the members as indicating either want of interest on 
his part in the proceedings of the Society or of gratitude 
to tnem for the award of the medal. With regara to the 
first point, that was impossible for a man who was present 
at the birth of the Society, acted as its first President 
33 years ago, and since then had watched its process from 
year to year and rejoiced in its increasing usefulness. As 
regarded the second point, all ho could say was that the 
honour was a great one, and for any service he had rendered 
to the Sooietv in the past he had been more than amply 
repaid. Sir rfenry then referred to the origin of the Society 
and mentioned that one of its objects was to promote a 
good understanding and friendly intercourse between pro- 
fessional and industrial chemists. 

The pRKsrnKNT then proceeded as follows : — 

** The recipients of the Society’s medal fom a record of 
eminence in pure and applied chemistry and in the further- 
ance of the objects of the Society, of which any association 
may feel justly proud. The addition of the name of the 
Right Hon. Sir Henry Roscoe, which has already been 
announced by the f^ouncil of the Society, will add further 
lustre to our roll of medallists, and will, I feel sure, be 
welcomed most heartily by every raeinber of the Society. 

“ According to our Charter the recipient of the medal shall 
be a person who, in the opinion of the Council, has rendered 
oonspicuous service to applied chemistry, or to the Society 
in furtherance of its objects. 

“ Sir Henry Roscoo's long record of eminent service both 
to chemistry and to the Society needs no words of mine to 
justify our selection, but I may bo permitted to recall 
something of the work of his distinguished career, especially 
at a time when modern advances in science are apt to make 
us unduly forgetful of the past. 

** Roscoe’s earliest researohes, which were conducted in 
conjunction with Bunsen nearly 00 years ^o, were on 
the measurement of the chemical action of light, a senes 
of investigations which laid the basis of quantitative 
photo-chemistry and which have played a 1^^ part in 
modem developments of the photographic industry. 
Some few years later, during the early days of his tenure 
of the Chair of Chemistry at Owens College, Manchester, 
he carried out his well-known work on the composition of 
the halogen acids of constant boiling point ami on per- 
-chloric add. Then followed in 1808 his classical research 
on vanadium. Roscoe proved that the substance previ- 
ously described as vanamum by Berzelius was, according 
to the method adopted in its preparation, either an oxide 
or nitride. He was the first to isolate the element and to 
Assign to it its right fdace in the periodic classification ; in 
addition he determined its atomic weight and prepared a 
large number of new vanadium compounds. 

** It is worthy to note that with all the improvement 
suggested by the vast amount of research work on atomic 
weights, both in America and in this country, practically 
no difference is found in the latest determinations of the 
Atomic weight of vanadium. Many valuable technical 
uses of vanadium have followed in the wake of Rosooe’a 
discoveries. Vanadic acid has been employed as an 
oxidising agent in the aniline colour industry, whilst the 
metal has received many important ap^ioations in 
metallurgy. 

** Apart from these direct services of Rosooe's own work 
to ap^ied chemistry, he has contributed a large indirect 
share to the advance of chemical teohnoloffy through the 
conspicuous success of the School of Chenustry be estab- 
lished at the Owens College (now the Univemty), Man- 
•Chester. Brnring the 80 yean of bis profeMoislup---from 
1887 to lS87‘--clo8e on 2,W0 students passed through the 
ourrionlnm of his laboratccies. Of these ntai^ neeiqpy 
positiont of trust end lespoasibOt^ ill efaeniM iadnray 


and have contributed much to the advanoemeat d applied 
chemistry. 

** Rosooe’s fuwooiatlon with this Society commenced with 
iti inception and his selection as its first President wae an 
aumry of its lutoie success which has been eo amply 
re^s^ He gave his active support to making the 
Society a national institution ana secured the interest 
of many notable chemists in its work. Throughout the. 
life of the Society Sir Henry’s interest in its welfare 
has never waned and we owe much of its progress to his 
stimulating activity. 

“ I must not omit one other feature of Rosooe’s many« 
sided labours which has reflected on our welfare, ms 
work in tcohnioal education. With a firm belief in the 
efficacy of scientific training, he taught his students 
! and his follow citizens in Manchester to realise the value 
of the application of scienoe to industry. He was a 
member of the first Royal Commission on Technical 
Education and during his subsequent Parliamentary 
career took every opportunity to forward the means 
for the technical traimng of chemists and to brii^ the 
best methods for the education of future captains of . 
industry before the authorities concerned. 

“ The success that has marked all Rosooe’s work in its 
exceptional breadth and thoroughness is the most lasting 
memento of its merit. Its recognition by the meml^rs of 
this Society is but one further record of appreciation 
to the many that have been accorded to him. It is the 
highest honour we can confer on one who has done much 
for the advancement of chemical industry and who by 
his wonderful personality and high character has endeared 
himself to us all. 

“ May ho long be spared to us 1” 

Dr. Mxsbel intimated that Sir Henry had asked him 
to receive the medal on his behalf, and he would hand it 
to him in duo course in the name of the Society. 

Election of Attditoiui. 

On the motion of Mr. W. T. Gent, seconded by Mr. 8. H. 
Davies, Messrs. Feasey and Co. wore re*eloctw auditors 
at a fee of 20 guineas. Mr. Davies said he hoped t^t the 
suggestion of seeing whether some papers of scientific 
interest could, not be arranged for at the annual meetii^ 
would be considered. They ‘did not want to brittle the 
social side, but as they generally met seotionally aU 
year through it was desirable that something more should 
fc) added to the Annual Meeting. 

The President intimated that the matter had been 
favourably disoussed by the Council, and the rescdutioii was 
carried unanimously. 

Election of Council and Officebs. 

The President announced that 128 ballot papers had 
been examined of which 4 were spoilt. The nominalksM 
for President, Vioe-PresidentB, and ofBoers were ponfirm^ 
and the following had been elected ordinary membeis of the 
council : Mr. J. H. Conte, Professor F. B. Buttaii,to. A. 
Gordon Salamon, and Mr. J. T. Wood. A list of the new 
Council will bo found on page 717. 

Next Ybab’b Mbewho. 

Blr. J. HObnee said the Council had kindly aooepted 
an invitation to hold the next annual meeting eff the 
Society in Manchester, and it was his pleaaant doty ^ 
extend to the Society a most hearty weloome. In W15 
they would be in an exceptionaUy foTtanate pipition 
as the British Airooiation were to meet, in Manchester 
and extensive preparations for it would be made. . 

of these be had no doubt their Society wonW also be able 

*^Mr? fiosEASON supported the invitation, whi^ WM 
unanimously approved, and the PaiaiDBirr, on behalf 
of the Society, tendered to Manoheater a hearty vote of 
thanks. 

Thanes to Univeisity Couumub. 

The Pbesident said that they were syateM 
auGioritiee of Unhreiaity CoUem f<w lenmng 

spkm^room. The inteirort efthe Soidrtw ww 

ol OoUagM m tto one iB wfadi 
It waa very important that ooDeges should fcsip in teueh 
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with foioiioe, and that the Society ihoidd keep 

in touch with the ooUem 

Sir JOHir Tueksy Mud he had been eaked to eeooiid the 
vote,, hot it ieemed rather itrange that he ehoukl be doing 
so, heeanse indirectly he was associated with UniTCraty 
College as a member of the City Council, which be bad been 
for a few years. However, he would like to say on behalf 
of the people who controlled the work in this CoUcm 
that they were always willing to do all they possibly 
could to forward that which was for the benefit ofHhe 
peode in regard to things scientific or practical. 

* Ijio meeting then closed. 


Visit to Southwell Catuedkal. 

After luncheon at the Victoria Station Hotel, by 
invitation of the Nottingham Section, members and 
ladies proceeded by motor to Southwell where they visited 
the Cathedral, Chapter House, and ruins of the Palace 
of the Archbii^ops of York. 

Garden Party at Brackenhurst Hall. 

On leaving Southwell, the party drove back a short 
distance to Brackenhurst Hall where they wore entertained 
at a garden party by Mr. and Mrs. W. N. Kicking. Tea 
was served in the park, and was followed by a jiastoral 
play entitled the Spirit of the Future,” rendered by 
Miss M. Pratt and Messrs. Carey and Creighton. In the 
intervals, music was rendered by an excellent band. Mrs. 
Kicking escorted parties round her fine rose gardens, and 
identified many rare trees and shrubs. 

Reoeftion at the Castle. 

The Mayor and Mayoress of Nottingham received the 
guests in the Art Gallery, Mr. Charles Foulds" orchestral 
band played in the Long Gallery, and refreshments were 
served in the Textile Gallery. 

SECOND DAY. 


VISITS TO WORKS. 

The Corporation Gas Works. 

The Nottingham Gas Works were founded in 1818, and 
have been graduallY extended to their present.prodiictive 
capacity of 10][ mUiion cubic feet of gas per day (including 
I^ million cubic feet of oarburetted water gas). 

The gas is produced at throe different works ; — 

Batford , — ^Horizontal retorts fitted with WesVs com- 
pressM air charging and discharging machine^. 

Ewteroft . — Horizontal retorts fitted with De Brouwer 
electrical stoking machinery ; also inclined retorts. 

Badfwd, where an installation of vertical retorts (con- 
tinuous carbonization) has recently boon put into operation. 
There is also one bench of hand- worked retorts stiU standing 
at Radford. 

The district served by the Nottingham Gas Department 
covers an area of 130 'square milos, the total length of 
mains being upwards of 400 miles. 

The tar prodneed^is distilled at the Giltbrook Chemical 
Works, where also the manufacture of sulphuric acid and 
artificial oxide of iron is carried on. The sulphuric acid 
is made principally for use in the sulphate of ammonia 
plant at the Basford Works, where about 2,300 tons of 
sulphate are manufactured annually. The oxide is used 
at the different gas works in the process of purification. 

The following figures relate to the year ended March 
31et, 1914 :~ 


Coal carbonized 190,025 tons. 

Gas oil used 131,911 gallons. 

Gas made . . . . 2,332,876,000 c. ft. 

Gas sold 2,251,303,000 c. ft. 


NoTnNGHAx Cbi^AnoN Eleotrxcxty Works. 

The Nottingham Oorporation own two eleotririty works, 
the one in TaHmt Street, the other in St. Ann's Well Road. 
The ^ these Works last year was approximately 
nmou The St Ann's Wfdl Works 

ooilte; I# ILiMeashire boilers, 30 ft by 3 ft., eight of 
irith Vicars' meohanioal stokers and ooal 
filanti. nmie ire 2 Green's fuel economiien 


and 2 Berryman feed water heaters. This generating 
plant consists of etoven Willans43iemens sets of 440 kfio- 
watts each, and a 1200 kilowatt Willans exhaust steam 
turbine coupled to two Biemrae oontiuuoua ourrenb 
generators arranged in tandem. The oondensing water is 
artificially oooled by means of a Balcke cooling tower. 

Turney Brothers, Ltd., Trent Bridge Leather 
Wo&K». 

These works were established in 1802 by the brothers 
Edward and John Turney, and stood orminally on an 
island surrounded by canals and the River Trent. A con- 
siderable part of the canal has been filled in since 1898, 
and buildings have been erected upon the site. The area 
at present is 2|[ acres, and the number of workpeojdo 
employed is from five to six hundred. 

Near the entrance to the central yard are the main 
boilers, Lancashire type, .3 in number, 28 ft. by 8 ft. 
supplying steam to 15 engines, and also very largely for 
boiling and heating purposes. Two smaller boilers in 
other [larts of the works supply steam to special depart- 
ments. There is a large number of electric motors, many 
of which are attached to separate machines. 

The bulk of the skins worked are sheep, but goat and 
calf are also used. The sheep skins are received from the 
fellroongcr after the latter has removed the wool. The 
skins are first inspecteri and classed in the central yard, 
and then pass to the liming process. As this occupies 
from 2—3 weeks, a capacity of over lOO.tXM) skins is 
necessary in the '' pit sheds.’^ After liming the skins are 
taken by the “ cobliers,” who remove any wool or hair 
still adhering, and also cut off the heads. The pelts are 
then handed over to the ” fleshHrs ” who remove the flesh 
by means of knives over wooden beams. The flwh is 
aiterwaids pressed in a Ib'draulic press to recover the 
grease contained in it. Tne ” pieces ” are sent to the 
glue works for making into glue and gelatin. After 
noshing, the skins pass on to the ” splitting ” shop, where 
they are carefully sorted into various substances and 

a ualities, and then split by machine. The wool side is 
ian known as a “ grain,” the flesh side as a ” lining.” 
From the splitting shop the two sides of the skin take 
different channels. The grains are washed to remove the 
lime, bated oMnerced, scudded in special machines invented 
by Sir John Turney, then “ drenched,” and are ready for 
the tanning process proper. For this, ground suuiao 
leaves import^ from Sicily arc used, and the tanning 
conducted in paddles, the time taken being about 24 hours 
The tanned skins arc dried in the weather, and are then 
known as ” skivers.” The drying rooms arc very extensive 
and capable of holding over W,000 sldns. They have 
been recently enlarged. Ijurge quantities of skins are 
tanned without splitting, and are known as ” basils,” part 
lieing tanned with larch bark and part with extracts. 

Another tannery is devoted to cliromo tanning of sheep 
and lamb skins for motor clothing and for shoe linings 
and other purposes. Calf skins are also tanned for hat 
leathers ana for shoe work, bookbinding, etc. A special 
department is devoted to tho manufacture of hat leathers. 
BhiH^p skins contain much ^oso, and one of the featuroe 
of the works is the plant W extracting this by volatila 
solvents and afterwa^ recovering both the grease and 
the solvent. Grease is also removed from some skins 
by hydraulic pressure. The flesh side of the skin is niRde 
into chamois leather, and goes through the following 
processes: (1) Frizing; by which tho skin is out down 
or shaved by skilled workmen to the proper thickness, 
(2) liming, (3) washing, (4) pressing in hyoraulio presses 
to remove water, (5) milling with fish oil, (6) stoving, 
(7) heating off, (8) pressing to remove the oil, which is 
completed by (9) soonring. The oil pressed from tho 
leather ie knosm as sod oil, and is used for currying heavy 
leather. The finer sorts of chamois go for glovjM, tho 
poorer quality for wash leathers. 

The Laoe Works or Mrssrs. Thohas Birkin ft Co. . 

The oldest pari of this faotoir dates baok about 80 
years, Mid contains a machine built by Mr. B. Birktn for 
the 1851 Exhibition. About eight hundred people aro 
en^yed in the factory, and the work oompruws all tho 
dUnrast prooeases iot the produotaon of lace, from yam 








in tbe littii^ to the ^nkriiod ^ioditot roody for nio. The 
opemfeioni oenied out inoltide diiMiit, dnHiiig, din 
inndiBf, hroM bobbin winding, wnr^mg , ihmeding, eotmd 
1 m nwldag nnd nlfo nil die dnidiing prooeuee meh «i 
mending, dyeing, diWMlng, dmwing, clipping and tooBc^ihig. 

Varions proocMce in oonneotion with the Laoe Ciutain 
branch of the ton’s btiaineie are alto carried out in the 
Nottingham Works. Among these are the production of 
the dengns and their preparation for the jacquard process, 
and die mending, finishing, and packing of the goods. 

The consumption of cotton yam involved, both ^erican 
and Egyptian, amounts to from 7 to 10 tons a week. 

Thb Wobks or the Ralsioh Cycle Co. 

The Raleigh ^ole Company was founded twenty-five 
years ago, and in 1806 the present works in Faraday 
Road, Lenton, were opened. The frontage is 400 ft., the 
depth 562 ft., and the building covers an area of over 
6 acres. Over 1,600 workpeople are employed and the 
annual output amounts to 60,000 btoycmi, in addition 
to 160,000 Sturmoy- Archer gears, and a large number of 
motor cycle gears, coaster hubs, etc. 

Among the chief characteristics of the Worics is the 
very complete equipment of power processes. Excellent 
results are achieved in the shainng of handle bars, crank 
brackets, frame loops and other portions of the bicycle 
from sheets of high-grade cold-rolled steel. 

In the liquid brazing plant a much more certain junction 
is eifeoted by dipping the frames into molten brass in 
crucibles, than by the ordinary method of hand brazing 
at an open hearth with fire and blow pipe. 

Coslettising,” a process for forming a rust-resisting 
deposit upon tubing and other parts tefore enamelling, 
was seen in operation ; and in the wheel building depart- 
ments some clever devices for spoke making, cutting, 
heading, bending and threading were shown. 

The Company makes its own gas for driving, heating 
and manufacturing purposes, and the power required for 
driving the maemnery is obtained from eighteen gas 
ennnes, with an aggregate brake horse power of 972. 

The most recent edition is a tube making and welding 
plant. Long strips of sheet steel are drawn through dies 
into tubular form, their ed|M8 welded by the oa^^n- 
aoetylene process, and the tubes passed through finishing 
dies, the result showing an improvement upon ordinary 
tubing both in strength and app^rance. 

Boots Cash Chemists. 

This business consists of five companies, all of which 
draw their supplies from Boots Pure Drug Co., Ltd., of 
Nottingham. Their combined capital is improximately 
£2,600,000. The companies employ over 9000 people and 
|iay over £10,000 per week in wages. They control 660 
shm and employ about 800 qualified chemists. 

The promises in Nottingham occupied by the companies 
comprise extensive offices and at least ten factories. The 
offices of idl the companies, with a floor space of 81,683 
square feet and a stim of 6M persons, are coUected under 
one roof at Station Street, Nottingham. 

After inspecting the various office departments, the 
visitors were shown the girls’ gymnasium, the patent 
medicine stock room, the printing works, and finally the 
new pharmaceutical laboratory. 

The LoooMonvE Works op the Midlahd Railway at 
Derby. 

On these works devolves the duty of building the 
locomotives of the Midland Railway, and maintaining in 
mnntng oondition the 3000 locomotives owned by the 
Company. The works date back to the days befmre 1844, 
when the North Midland, the Midland Counties and the 
Birmingham and Derby railways wme separate organisa- 
tions. The area covered by buildinn alone is about 
^ acres, with ground amounting to about 80 acres, and 
is devoted solely to the locomotive department, the 
carriage and iwon works having been moved to a new 
site in 1873. The munber of workmen emplo;^ lE the 
looomotivw works amomits to 4364» that of loneniea, 
clerks, drsfngktanisrL oto. to 383. Hoohi of, the more 
important departments vHted were the hotter sIpofL the 
wheel and tyre ^|i» the ptm ihqip, the lonndiy mth a 
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weekiv capacity of ahoht 420 tons, the machine Ihope 
oonlatning about 670 maohiiies, the erecting shop whimi 
win hold 72 engines, and the paint shop. 

Most of the machines are electricaUy driven, the power 
being generated in the company’s own statiOA by means 
of two 1260 K.W. Parsons’ turbogenerators produdng 
thM-phase alternating current of 80 cycles and 440 volts. 
This station also sanies the Carriage and Wagon Works, ‘ 

The new chemical uboratory has been built on the rite 
of the old electric light station, and is fitted with the most 
rMnt appliances for ohemical. {hysioo-chemical, metallur- 
gical and metsllographio analysis. 

The Works of the Royal Crown Derby Porcelain Co. 

The following is an account of the history of Derby 
China, abstracted by kind permisslbn from the Porcelain 
Companv’s book : “ The Story of Derby China.” 

Porcelain was first produoM in Derby very soon after 
its introduction into Europe. Althougli it was not until 
the early part of the 18th century that John Bdttger, the 
pioneer of the ceramic art, made'his important discovery, 
a China Factory was established at Derby, on the Notting- 
ham Road, by William Duesbury in 1760 and the Derby 
ware soon attained national fame. It furnished the tablm 
of the King, and was sought after by the nobles. Duesbury 
acquired tne right to use the Royal Crown to distinguish 
his wares, and his factory became the most celebrated of 
its kind in the United Kii^om. In 1769, Duesbury 
acquired the famous factory at Chelsea, and it and the 
Bow Works which were shortly afterwards established 
were in 1776 amalgamated with the Derby factory. 

On the death of Duesbury in 1786 be was succeeded 
by his son William, and from him the works mssod, at 
short intervalf , into the hands of Messrs. Ke«n, Bloor, and 
Clark, until, in 1848, they were closed down. The pro* 
duotion of china in Derby was, however, not allowed to die 
out. Mr. Sampson Hancock, assisted by other hai^ 
from the Bloor factory, caflrii^ on a smaU works, which 
produced articles of the old type and oharaoter. In 1877 
a Company, styled the Derby Crown Porcelain Go., lAd., 
was formwl to revive the * industry, and works were 
established on the Osmaston Road. Considerable suooofs 
attended the venture, and in the year 1880, on the 
representation of the 7th Duke of Devonshire, Her 
Majesty, Queen Victoria was graciously pleased to com- 
mand that the Company should in future bo styled The 
R^al Crown Derby Porcelain Company, l.imited 

The Company’s craftsmen have been and are, in the very 
front rank of their profession. Among them may bo named 
Desir4 I^roy, who made a speciality of old-time S4vres 
flower, bird,' and trophy painting, and was also strikingly 
successful with white onamels. Another artist whose 
work is w’dl known is A. Gregory, who has made a special 
study of flowers. 

* The Works op Bbmrosb and Rons, Lthoted. 

Fine Art, General, Railway, Calendar and Collotype 

Printers, Lithographers, Manufacturing Stationem, 

Bookbinders, etc. 

The firm was established in 1826, bv the late Mr. 
William Bemrose, and converted into a Lfmited Omnpany 
on December 2lBt, 1891. It has branches in London and 
J^eeds. Messrs, i^mrose and Sons, Limited, are the 
Printers to the Midland Railway, and their works arc 
situated close to the Company’s Ofliees. The p re mis e s 
cover an area of 78,768 square (eei, excluding oittbundingi 
and open yards. The number of employeeads 1160. 

The chief speciality of the firm is fine art and ootoar 
printing, and they possess for the prodaetkm d this dans 
of work facilities which embody Uie latest types of modem 
maohineiy. 

Some of the departments shown to vkiton wete the 
Composing Rooms (including the Linotype GaS^ and 
the Monotype installation) the Bindery# the Folding 
Department, tlie Rotary Printing Maehtne, the Engiiie 
Room, the Machine RnUng Deparmiit, and the Envelope 
and Die Stamping Room. 

The Motor-Car Wobxb or Messrs. Bolls-Royoe, Ltd. 

The tot car of Mm iU41a>B<m make, a .twD*cyttadcr 
vehiele of 10 h.p.^ waa pvodneed in 1964# and wed in .tho 
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tame ymt^ awarded a Special Medal and Diploma by 
the CommJwionerB of the Paris Sairm. At the presont 
day the only type of chaMis manufactured is a 4(MS0 h.p. 
•ix^cylinder model. 

The varkma operations arc carried out in more than a 
dosen buildings. Of the more important departments, 
mention may 1^ made of the shop containing the automatic 
and semi'automatic machines, the grinding shop, the 
coppersmiths’ shop, the smi^s’ and hardening shop, 
the pattern shojp and foundry, the axle- testing and gear-box 
testing shops, the largo main shop in which bwide a numbei 
of machine and httuig bays is housed the erecting bay, 
and lastly the testing depaftment ff»r the hnishod car... 

The automatic machines produce parts to gauges 
having predetermined limits of error; moat of these 
parts are handed to other departments for finishing. 

Wherever extreme accuracy is required on diameters 
or bores the parts are handed over to the grinding depart- 
ment, where there .are machines by means of which crank 
shafts are ground on the pins and journals, to produce 
a perfectly round and accurate diameter, also cylinder- 
grinding machines, piston ring grinders, ball race grindem, 
and various surface grinders. 

In the smiths’ and hardening shop were seen the harden- 
ing and carburising furnaces, in which practically all 
the stMl parts useeV in the car arc heat-treated at some 
point in the course of their manufacture. ^ 

In the foundry are two oil fired tilting furnacfiS, one of 
them of the latest pattern. 

The completed oars are first subjected to a preliminary 
examination, and are then passed over to the testing 
department, in which after various otht'r tests they arc 
placed on one of the dynamometers. They may thus be 
submitted to a far more rigorous tost than is p^sible on 
the rood, c.flr., they may bo run for long iwriods at full load 
or they may bo run under full load at various Sfieods. 
Before despatch the chassis underges's several road tests 
during which the various adjustments arc completed. 

A special testing track is owned by the works and an 
experimental shop is also provided in which any new designs 
are developed and thoroughly twtetl preparatory to their 
adoption as standard 

Gahden Pakty at Gedlino House. 

In the afternoon, members and ladies went by B})ooial 
train to Gedling, near Carlton, and walked to Oedliiig 
House where they were received by Sir John Turney, 
Chairman of the ^>tion, and Miss Turney. Gedling Park 
differs from Brackenhurst in that it depends for its l^auty 
on its fine timber, in which Sir John Turney takes the 
greatest interest. The trees were of great service 
to the garden party as the afternoon turned out wet, 
and refreshments were thus served under natural shelter. 
A pho^o^raph of the President, the Picsident Elect, the 
Mayor, Sir John Turney, and other Members of Council was 
•eoured by Mr. J. W. Russell, of Hounds Gate, Nottingham. 

THE ANNUAL DINNER. 

The Annual Dinner took place on Thursday evening, 
July 16th, in the Council Cham))er of the Exchange Hall. 
The President (Dr. Meinel) presided, and was supported 
by the Mayor and Mayoress, Professor G. 0, Henc^rson, 
Sir John Turney, and many others. 

The toasts of ’’The &ng,” ’’The Queen, Queen 
Alexandra, the Prince of Wales and other Members of 
the Royal Family,” and “ The President of the United 
States of America,” were submitted by the President 
and fittingly honoured. 

Professor G. G. Henobbson jupposed ” The Society of 
Chemical ludtistij.” He said that befoiv ho addressed 
himself very briefly to the toast he wished to thank the 
Ptesident and the membeii of the Society for the very 
^at honour they had conferred upon him by electing 
Him as their jftesident. He knew only too well that it 
was no easy task to endeavour to tread worthily in the 
footsteps w the great mem who had oocupaed the 
chair of that Society, bn^ he ooald at least momise 
them that he would do *iid no man could dompore. 

He thought every memielr of the Society ought to cemder 
it a privilege to propose this toast, beoause every men^ 
must feel, as he did, a very great pride in the pa^ iffmy 


of the Society and very great confidence in its future. 
Since it was bom, now more than 30 yean ago, the Society 
had never looked back : it had gone on fim strength to 
strength until, numerically at least, it could claim a place 
amongst the greatest technical Societies. And if they 
tried to find a reason for this great, this amaaing develop- 
ment, one, of course, was that there was neira for the 
Society: but another, he thought possibly of equal 
im^rtanoe, was that the foundations of the Society were 
laid with wisdom and remarkable foresight by those 
who presided at its inauguration. This Society was a 
composite organism. It was built up, as they knew, 
of a number of different Sections in this country, and 
also in Canada, Australia, and the United States of 
America. Each of these Sections was practically a society 
within a society, but all were linked together directly 
by moans of the upper hpuse — if he might call it so, the 
Council ; and the strength of the Society arose not so 
much from the fact that they hod a number of independent, 
active Sections, but that these Sections were united 
together. In that respect, as was tnio of all other 
societies, it was union that was strength. At the same 
time, a Society such as ours, however strung it might be, 
could not stand still ; it must advance, or it must of 
necessity fall behind; and, as the report had informed 
them, methods of promoting further development and 
strengthening it still more were engaging the serious 
attention of the Council under the fostering care of Dr. 
Messel. But let them remember that however good a 
Council the Society might have, however muoh it might 
record, and however hard it might work, it could hot 
advance unless members also fell into line with the Council, 
and thus he appealed t-o every individual member, and 
more particularly to the younger meml^ers, to take an 
active part in the work of the Society as a whole and of 
the Swtions to which they belonged, and especially to con- 
tribute to the proceedings of the Section. Even the 
sun had its si^iots, and this Society was not quite perfect, 
and one of tno imperfections-— a marked imperfection — 
to his mind was to be found in this fact, that they bad a 
huge membership, a membership of very high quality 
indeed, and yet the number of original contributions 
received from that huge membership was most distinctly 
not what they were ontitletl to expect. There were, of 
course, obvious diliioulties in the way, but he thought 
that if the members acquired the habit — if ho might call 
it so — of publication to a larger extent, the Journal 
would be very muoh stronger than it was and these 
oomiiarative difficulties would disapfiear. He desired 
to remind them that the Society's year which they bad 
just brought to a oonclusion had bwn a notable one in 
various ways. They had only j ust heard of the resignation 
of the first and only Editor the Society had ever had. 
It was not necessary for him to say anything, he thought, 
beyond reminding them that there was a stately roll 
of witnesses to the capacity, faithfulness, and Walty to 
their Editor in the great series of volumes of the Society’s 
Journal which had been issued under his direction. He 
would say one word only— that no Society had ever a more 
loyal offioer than they had had in their Editor. In another 
way this had also been a very notable year : they bad bad 
two Presidents. They all Icnew the oircumstancet under 
which Sir William Oookes was tom from them, and they 
also knew how the Council felt that one man — and one 
man only— could fill the breach created in their ranks, 
and how that man — of course, as they expected — roae 
to the occasion. Dr. Messel was almost a unioue President. 
Ho did not know uf any other man who had acted as 
President for three years, and he should feel it an 
impertinenoe to endeavour to say more than a single word in 
commendation of his services to the Society. He would, 
however^ say one word. That was that he had made it 
very dillioult for any man to succeed him. But, be would 
like to remind them that it was no recent development on 
Dr. Messers part to be an active worker in this 
Society. Since its foundation he had been intimately 
associated with it. If they would turn to the first 
volume of the Journal they would find that the first 
paper in that vnlnine was contribnted by Dr. Memel, and 
ever since that date he had taken an , active, atrenuous 
and ittvahiable part in promoting the developaient And 
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|jie gre^ protpentj of the Society, end re|oiopd 
that they could ftiU depend upon the benefit of uia wiedom 
and experience upon the Council, He oaked them to 
drink with all heakineee to the general prosperity of the 
Society and especially to drink to the heiuth of Dr. Meswl. 

Ihe Pbxsipxkt, in responding, referred to the election 
of Sir Williem Crookes as President of the Royal Society 
which prevented his continuing to hold the Presidenoy 
of the Society of Chemical Industry. The Royal Society 
know a good thing when thev saw it, and they had come 
to the Society m Chemical Industry to find it. The 
Council had come to the decision, with reference to their 
annual meeting, that some time should be devoted to the 
consideration of special subjects, but os that would not 
come into operation until next year they could enjoy 
themselves tnis year. He had become so accustom^ 
to the chair that he should be quite sorry when his year 
of office expired. But to ho quite serious, ho wished to 
return them his very sincere aud grateful thanks for the 
support ho bad received during the years he had had the 
honour to fill the chair. 

Mr. W. F. Retd, past President, submitted the toast of 
“ The City and Institutions of Nottingham.” He said he 
felt that he ought to say “ My Lord Mayor,” because a 
oity of 270,000 inhabitants and which had had a Mayor 
for 600 years certainly deserved one. At any rate no 
worthier * holder of the position of Mayor was needed 
than the present occupant of the office. He had been 
present on the historic occasion when the King had advised 
England to ” wake up,” but ho felt sure that Nottingham 
was one of the last places in the world where that admoni- 
tion was required. They could not fail to be impressed 
not only by the importance of the industries of this noigh- 
bourhoixl themselves, but hy the finished way in which the 
work was conducted —the organisation of the business, 
the machinery used, etc. In every way Nottingham 
was absolutely up to date in manufacturing processes. 
Nottingham^ loco was worthy of being used and treasured 
not because of the way it was made, but because it was 
beautiful. The lace industry was a very important one, 
but there might be dangers ahead from lace made without 
the intervention of spinning or weaving at all — by a 
simple chemical process. A thick solution made by 
dissolving old linen was passed over an ingrained, rotating 
cylinder and the product was peeled oC It had, how* 
ever, one defect : it was not quite so durable when moist. 
At the same time, as artificial silk had not diminished the 
consumption of natural silk, but rather increased it, so 
an article of this kind might also increase the sale of the 

S emiinc article. This artificial lace was used a good 
eal in Paris, he believed in millinery. There was also an 
intimate connection between the hosiery trade and chemical 
industry. Again, some of the leather made in Nottingham 
was the best that was mode in this country : what he 
hod seen in the factories of Nottingham convinced him 
that the care devoted to the production of leather and 
in the selection of the material used was a raarantee that 
leather mode in Nottingham was beautiful as well os 
lasting. Having mentioned also the tobacco industry, 
Mr. Reid prooe^ed to say that he did not think there 
was any city outside Nottingham whore there were so 
many small indattrica, which meant, moreover, that there 
was an endeavour on the port of individuals. All these 
industries employed a large number of people. The 
preponderance of women, he understood, was a feature of 
Nottingham : it showed that there was a suitable class of 
labour for them, and that they felt that they were earning 
their living in a congenial way. 

The Mayor acknowledged the toast, remarking that 
the posttion of the leather indnstiy was largely due to 
Sir John Turney, of whose works they were very proud. 
They were also proud of his connection with the puldic 
life of the city, no man having filled public offices with 
greater ability and distinction than he. The business 
of Boots was estabiishod by Sir Jesse Boot not more than 
26 or 30 years ago, and it was now a vast conoem. The 
city higmy appreciated the work that both Sir Jesse 
and La% Bwt hod done, the benefit of whieh was fdt 
idl over the oonntxy. 

BrofcMiorSimiio also ooknowletodldie toaiii 
to the oowMCtkMt of University Oslisfi with the local 


Section of the Society of Chemical Industiy. The OeUege 
welcomed the Section and provided it with what acoonnoo* 
dation it hod at tie dispel. A great eficfft was being 
mode to obtain a full charter for the OoUo||e and tmadotm. 
it into a University for the City of Nottingham and the 
East Midlands, and he hop^ that whan the Society 
of Chemical Industry met in Nottingham again the 
University would have some years of snoocsaful progrcM 
behind it. He would like to mention the name of Dr. Sai^, 
their honorary local secretary, ’ in connection with 
University Ooliego and the local ^tion, to whose efforts 
so much of the success of the present meeting was due. 

Mr. Thomas Tvbxr proposed the toast of ” The Sections 
of the Society.” Ho was convinced that the Sections 
hod a unique* opportunity of justifying their existenoe* 
There was no reason why the S^tions should not become 
greater oontrei of activity than they hod ever been. 
Excellent work had boon done, and members oouid show 
their greater appreciation of the Journal by contributing 
papers. There was no Section which contributed more 
useful teciinological papers, crisp end to tbe point, than 
Nottingham. Mr. Tyrer referred to the services of Mr. 
Archbutt, Mr. Trotman, Mr. Pentecost, Mr. White, oud 
Dr. Sand. 

Sir John Turney responded to the toast. 

Dr. Russell W. Moore proposed the toast of, “Our 
Guests,” which was suitably acknowledged by Mr. G. 
Thornton-Si mpson. 


Some of the members availed themselves of the mivilege 
of honorary membership conferred on them by the Notts 
Golf Club at Hollinwoll. The Constitutional and Reform 
Clubs also opened their houses to members. 

THIRD DAY. 

Excursion to the Dukerirb. 

Members and ladies left early by motor. The route was 
past Rufiord Park, through Edwinstowe to Welbeok Abbey, 
where, by kind permission of the Duke of Portland, the 
stables, gardens, underground rooms, chapel and librorv 
were visited. Luncheon was taken in the riding school, 
at which the President acknowledged the obligations of 
the l^oiety to the l>uke for his courtesy, extended to the 
Society not for the first time. The President also took 
the opportunity to offer a special welcome to Mr. John 
Hargreaves, one of the founders of the Society, who was 
present. 

In the afternoon Clumber Church was visited by per- 
mission of the Duke of Newcastle, and the homewoiil way 
was through the Lime Tree Avenue and Normooton, 
past Thoresby House to OUerton, where tea was token. 

Receftion at ” Plaisauroe.” 

Sir Jesse and I.Ady Boot received the members and 
ladies at ” Plaisaunw,” their summer house at West 
Bridgford, and offered them a charming entertainment. 


London Seetion. 

Meeting held at Burlington Houtt, on, Mondag t June Sik, 
1914. 
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BLEACHING EITICIENCY CONSIDERED IN CON- 
NECTION WITH SUGGESTED STANDARD FOR 
TESTING BLEACHING QUALITIES OP CHEMI* 
CAL WOOD PULP, 


BY CLAYTON BIAULB AND HENRY P. BTEVENt, M.1*, PH.D. 

We regret very much that we were not able to be pcemt 
at the reading of Messrs. Baker and Jeimison’a paper, M 
our experience so lor as it goes appears to 1m in w^ 
sevml of the observations and ooncittsions arrived at by 
th^ authors. , 
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We heve kad a good deal of oxperienoe in bkaolniig afc 
diffetent temperatnrea in paper nuliB, and one of ua denMd 
a oinmiating bieaohing ayaiem for rags which waa in nae 
for many yeara, whereby the liqnor in ooorae of oironlaiion 
waa oontinnonaly drawn from the bottom and sprinkled 
upon the top of the material. The liquor waa maintained 
at a constant temperature by means of live steam. By 
stnd3dng the temperature and observing the conditions of 
the bleached material, we came to the oonolusion that the 
result was as good in point of strength of fibre, yield, etc., 
at lOO** F. as at any lower temperature, but that immedi* 
ately we raised it to say 110° F. or over, we noticed 
weakening and deterioration of the material as well as 
increased consumption of chlorine. We therefore main- 
tained the circulating liquor at 100° F. and the bleaching 
waa done in about one-eighth the. time of that required 
at an ordinary atmospheric temperature. This seems 
to confirm Messrs. Baker and Jonnison's statements for 
wood pulp. 

Then, as regards the use of spent liquors, if liquor is 
drawn from a material wluoh is in course of bleaching and 
periodically titrated for chlorine strength, it will be found 
that the chlorine strength diminishes after the liquor is out 
of contact with the material to be bleached, and diminishes 
fairly rapidly. 

Another factor in bleaching is the question of agitation, 
which is a very important one. It is a common practice 
in some mills to add bleach during the process of Wring, 
especially in rag mills. One of us has made determinations 
of the rate of exhaustion of bleach during the process of 
beating and comfiarjd the chlorine consumption with 
that 0? Material bleached, say in the form of half stuff, 
but without undergoing the Wiring operation, and dis- 
covered that for the same amount of bleaching effect, the 
material which is undergoing beating consumes only about 
40% of the amount of chlorine as compared with that in the 
form of half stuff which is not being circulated or beaten.* 
With oloctrolytic bleaching for linen half stuff a saving of 
30% was effected, and for cotton half stuff, 47%, by 
circulating in comparison with non-circulating of liquor. 
No doubt the circuUtion and the rapid agitation in contact 
with air, and possibly with the assistance of carbonic acid 
of the air, enormously accelerates the action, as well as 
making it more economical. Although concentration is 
a very important factor in the economy of bleaching, 
agitation is also important, particularly if the bearing 
operation is proceeding at the same time. We have found 
that, when comparing bleaching efficiencies of different 
hypochlorites solutions such as by making a comparison 
between (a) bleaching powder solution in its normal 
condition, (b) the same on the addition of sufficient acid 
to combine with the base, (c) sodium hypochlorite, and 
(d) calcium hypochlorite produced by bubbling chlorine 
into milk of lime, as well as (e) hypochlorites in the presence 
of salt, a certain relationship of efficiencies is obtained 
with any one particular material at a given concentration, 
temperature, etc., but if several materials are compared 
with one another, these various solutions behave relatively 
differently both in regard to efficiencies, t.e., chlorine con- 
sumption and rapidity of action, so that it cannot be said , 
that one nartioular form of hypochlorite is more efficient 
than anotoer except in relationship to one given material 
to be bleached, and under given conditions. For instance, 
we have compared chemical wood pulps with different 
forms of cotton half stuff and we have found these different 
hypochlorite solutions to behave relatively very differently. 

Quite a number of papers have recently been published 
on the subject of relat>ive bleaching efficiencies of the 
hypochlorites. The conclusions arrived at in most cases 
are in our opinion most erroneous. First of all there has 
only been one kind of raw material experimented upon, 
Bttoh aa boiled linen, and another material might have 
led to quite a different <nder of so-called effioimioies. We 
have an instance in tiie above-cited comparison of cotton 
and linen half stuff and wood pulp compared with cotton 
half stuff. Seaondly, the relative efficienoieB have been 
expressed as ehlorine oonsffinption per unit wmght of 
raw material on the assumption that the same WeacHhig 
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effect is always aooompanied by ths same chlorine eonsump* 
tion, the higher the figure in unit time, the speater the so- 
calM efficiency. As a fact, the reverse is we cate. Tho 
relative efficiencies of all hmchlorite solntiont should be 



bleaching powder solution because the chlorine consump- 
tion per unit of bleaching effect was s i much less than with 
ordinary bleaching powder. This, from the fact that a 
large amount of uneleotrolysed salt is present, may be 
accounted for by the influenoe of the undeoomposed 
salt and not by any special qualities of the electrolysed 
hypochlorite, as it is now found that salt, when added 
in different quantities to solutions of h3rpoohlorite8, has 
a marked effect upon their efficiency. 

In many oases, certainly, the addition of the spent liquor 
is a doubtful economy, as Messrs. Baker and Jenmson 
clearly show in their paper, but we know cases in practice 
where the bleaching liquor which would otherwise have to go 
to waste is usefully expended by using it as a wash water 
in the breaker, the unbleached material in a very few 
moments completely exhausting the chlorine, after which, 
it is slightly further washed and then fresh bleach is added. 
In this manner the spent liquor is taken out of the sphere 
of action before tho fresh liquor is added. 

Wo have often found that bleaching is much more 
effective if followed by an acid treatment or by washing 
and then again bleach added. Many materials seem to 
come to a full stop unless the bleaching products are 
removed. Furthermore, tho addition of acid after the 
hypochlorite bleaching very materially improves the 
colour in many oases. Tho “ more water more bleach 
maxim is fully borne out in the results obtained by tho 
Bubson process where tho material is bleached with the 
maximum concentration, the amount of total liquor 
being only enough to make the material wet, and furtnor- 
more, in tho old-fashioned method of tumbler bleaching, 
as was employed in the early days for rags. We have 
recently drawn attention to the fact that, with some 
lignified fibres, chlorination is produced in acid solution of 
hypochlorites (i.e., by hypochlorous acid) but in alkaline 
solution the ordinary bleaching effect is produced. Either 
one or the other effect is brought about according to 
whether the solution is rendered basic or acid, but tho 
behaviour is largely controlled by the amount of boiling 
to which these lignified fibres have beeti previously 
subjected. 

The use of carbon dioxide as an accelerator to bleaolung 
powder was patented by Tbomppon in 1883, B.P. 959. > 
One of us tested this process at the time that it was under 
investigation by Cross and Bevan, and subf^uently 
suggested in a publication the use of carbonic acid gas by 
di^arging same under the roll of a potcher or hoUander 
in which the bleaching operation a as going on. On 
visiting a German mill many years afterwards wo saw this 
very operation. It is quite evident that a relatively small 
amount of carbon dioxide is sufficient to produce a mar! ed 
acceleration which rather suggests that carbon dioxide acta 
oatalytioally. Very good commercial results are got and it 
is well worth while following up, but so far no reUtive 
figures are available for comparing the bleaching efficiency 
of such a solution with that of orainary bleaching powder 
without carbon dioxide as an accelerator. 

We have tested a process which involves the use of 
liquefied ohlmrine in steel cylinders. This has been in use 
for some yean on the (Continent. This bleaching process 
in some nulls shows a considerable economy, in point of 
bleaching value and also in actual cost, over ordinal^ 
bleaching powder. For this purpose the ohlorine is 
supplied in oylioders under a pressure of 5 atmospheres 
at 15° G. The process is conducted in the folfowing 
manner ; — 

The half stuff is run off on an ordinary wet end madune 
and ^vsred in r^s pontaiiiing from 4<K-4i0% mcristure. 
These rolta an packed through a maaholie door into a largo 
roetaagular cement-liiwd oha^ ehamher is then 

hermeSeaUy eealeiL ThecyBnder eontainwi ditoriae ii 
placed on a weighing machine mid oOniieeited np with tho 
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<sliMnber« ftnd fdilonoa mi fMUied in eqnikl in weight to 2% 
of the ^ weight of the mnteriel ander treetment. At 
the beginning there i« oomiderable pareainre in the ehember. ‘ 
After a fewnoura the whole of the chlorine is absorbed, 
there being no trace of chlorine wheh the workman 
enters for^e removal of the rolls. The rolls are penetrated 
to the interior and uniformly bloaohod. There are no lime 
salts but of courie a slight hydrochloric acidity, which is 
sufficient to dissolve any baric salts already present in the 
half stuff. The bleached stuff, which is now place in 
the boater, generally receives a slight further treatment 
with bleaching powder solution. In a case of cotton rag 
half stuff, which under normal circumstances requires 
12% of bleaching powder, the consumption b^ the above 
treatment was 2% of chlorine -f 2% bleaching powder, 
and with a better colour produced than can be obtained by 
bleaching powder alone. The point here is that, apart 
from a oetter colour, 2% of chlorine as gas replaces 
10% of bleaching powder and therefore 2% of chlorine 
as gas is equal to 3*5% ohlorino as bloacbng powder ; 
that is, the bleaching efficiency of chlorine as gas in this 
case is nearly double that of bleaching powder. In fact, 
for equal colours it is probably more than double but in 
point of fact it shows quite as great an increase in bleaching 
efficiency as an electrolysed solution of magnesium chloride 
+ sodium chloride does over that of ordinary bleaching 
powder. Besides seeing it operated as a regular proci^ 
in Germany wo have tried it in this country. The only 
difficulty hero is the question of transport of the 
compressed ohlorino in cylinders, which is not an easy 
matter to arrange with the railways. 

With iron mordanted rags, bleaching powder sets the iron 
in a more insoluble condition. In su^ cases, when bleach* 
ing powder is used, it is preferable to acidify for the 
removal of the iron before adding the bleaching powder 
solution. Otherwise the iron salts frequently refuse to 
dissolve by subsequent acid treatment, but in the case of 
chlorine, the iron is chlorinated and consequently easily 
removed by subsequent washing. In Germany the 
Bodischo Co. are able to supply to some mills chlorine in 
this form at a rate that renaers the process cheaper than 
using bleaching powder. They generally supply the gas 
in cylinders for use by bubbling into caustic soda, 12*87 
kilos, of ohlorino being required to transfer 100 kilos, of 
lye of 14*5% NaOU into bleaching liquid (sodium 
hypochlorite). 

Some years ago one of us made trials in a paper mill on a 
commercial scale with potassium permanganate in com- 
parison with bleaching powder, and found that 1 lb. of 
bleaching oxygen as contained in permanganate did just 
«8 much bleaching as 5| lbs. of bleaching powder oxygen 
when reckoned from the available chlorine equivalent of 
ordinary bleaching powder. The rapidity ox attack in 
the case of permanganate is infinitely greater. Generally 
speaking, the rapidity of attack and bleaching efficiency 
seem to go togotW. 

The foregoing examples, which might be multiplied, 
merely serve to show that there is a range of bleaching 
efficienev varying with the bleaching agents and the 
materials operated upon, as well as with the conditions 
cn^loyed. 

In spite of all the work that has been done upon the 
subject, the economic problems involved in such operations 
offer one of the most promising fields for industrial research. 
To arrive at praotioal conclusions it is most important that 
the work should be done under mill conditions, or at least 
having due regard to mill conditions. 

It is perfeotly clear, therefore, that in the case of disputes 
as to the bleaomng qualities of pulps, etc., a great difference 
of opinion might exust between the two parties, and it is a 
most desirable thing that a uniform and standmd method 
should be agreed upon not only in case of dispute, but also 
on the question of making oontracts. Heisri. Briw and 
Jennison have made out a veiy excellent ease for their 
own standard which could easily be worked out in an 
•ordinary laboratory, and the proposal to use standard 
•oolottrs in tile lonn tit porcelain is tmc nsece workable than 
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should be specified that it should fall between two of the 
standard ooloun, on account of the fact that there might 
sometimes be a dispute as to which of the particAr 
standards it most closely corresponded with, W, if it 
falls between two, then there can be no question, and it 
gives a slight latitude to the manufacturer. 

Discvssiok. 

Mr. A. Bakxb thought that the treatment of rags for 
the production of high priced rag papers could almost be 
regarded as a specialiaod branch of paper manufacture, 
bemuse in rags the fibres were spun, whereas in chemical 
wood pulp they were dealing with ultimate fibres. In the 
former case, no doubt, it was more economical from a 
chlorine point of view, certainly from a power point of 
view, to do a portion of the blenching during creaking 
and possibly during the actual beating operation. He 
thought, however, that it was far better to make the 
blearing of chemical wood pulp a separate process. 

They wore inclined to think tnat the effect of agitation 
was somewhat over-estimated, and were firmly of the 
opinion that concentration was even more important 
t^n agitation. In actual manufacturing practice when 
bleachii^ large quantities of pulp, complete chlorino 
exhaustion on a large scale could be obtains with about 
8 — 10% concentration in reasonable time, whereas if 
the oonoontration was nogleotod it was very difficult ' 
to get complete exhaustion by a considerable amount of 
agitation in 6 or 8 hours, and certainly not within two 
hours. 

They agreed that the only legitimate use of bleach 
residual liquors when containing available chlorine was 
to wash material which had brnn boiled previously by 
alkaline treatment, and which received a thorough washing 
befbre the actual bleaching was carried out. 

The Dobson process was really the revival of an old 
process. Whilst the concentration was brought to the* 
extreme limit there were grave objeotioiii to be urged 
against that process, one of the chief beiim that all the 
residual chemicals had been left in the bleached pulp 
and all the chlorinated organic compoundi, resinoua 
matter, etc., removed from the pulp, which really demanded 
another process in order to wasn them completely out. 
In the making of high class papers there would be danger 
of sising troubles, and generally speaking he thought it 
was enough to condemn the process in many oasM. The 
use of potassium pennaimanate presented other difficulties, 
because the brown oxiem of manganese formed required 
removal by sulphurous acid or some other treatmmit. 

The use of oxygen, in addition to the ordinary hypo- 
chlorites, was out of the question on account of cost. 
He did not see how, at anv rate in the paper industry, 
the erection of electrolytic bleach liquor pla^ in a paper 
mill could compete with the ordinary bleaohiiig poww 
at the price the latter could bo bought, because in England 
they had a highly organised and successful alkali industry 
and obtained their bleaching powder very cheaply. 

R. L. Taylor (this J., 1914, 308) bad found that 
linen did not bleaoh very Well with chlorine water, and 
that there must te present hypochlorites, and also that 
there was difficulty with ordin^ bleaoh powder solution, 
principally duo to the presence of free Ume; by 
neutnuising the free lime completely or almost completely 
a very much better result was obtained. In the paper 
industry where large quantities of linen, cotton, as well m 
wood pulp were bleached, the matter m%bt be wbstii 
further investigation, and at the present time Mr. JemdsoA 
and himself were engaged in carrying out some liivestifl^ 
tions on a manufaotnrii^s scale wfam might possfitiy oe 
ii interest. 

He thought Mr. Beadle*s suggestkm about odotnr 
standards was useful Possibly if tSe number of standards 
were inoressed say from 4 to 6, one oould, la speoifyiiig a 
oontraot, say the pulp should fait witidn twoeolouis. 

Dr. L. T. Teobxtb said that the exact reprodaotion of 
oonditions in the expeciments eras of great importanos^ 
especially in baatixig and sireolating, beoanse tlMre urns 
present m all these tests an additional ittftuenoe that waa 
generally nsrfsetsd, nasMly,thatof atnioinherfooiuM 
Ito bad oaiSod out oatonstvo expssiamim on a iMge 
seals both In oottoa and wood pid^ of fit 
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sorts, by introducing oxygen into the potcher nt the same 
time that the action of the bleaching powder was going on. 
In some cases 00 tons of paper pulp were extierimented on 
ftt the time. By introducing oxygen in a fine state of 
division in the same potcher one could reduce the amount 
of bleach reauired by 30% and in some cases nearly 50%, 
by the use of the oxygen in conjunction with the bleaching 
jwwder. Whether it was that nascent chlorine, being 
liberated from the bleaching powder, rendered the oxygen 
active, or whether the oxygen was able to oxidise inter- 
mediate unstable compounds produced by the bleach 
from the colouring matters present, it was difficult to say ; 
but there was undoubtedly the fact that if the oxygan 
were passed into the pulp in the potcher without bleaching 
jwwder, there was practically no effect, but if it was passed 
in whilst the bleaching solution was there and the action 
was going on, the amount of chlorine or bleaching powder 
could be enormously reduced. To his mind that was a 
reason that caused a great deal of difference of opinion 
where exnoriraonts were made on the efficiency of the 
different bleaches. If experiments were carried out in 
different potchers the results might be affected owing to 
the different amount of aeration duo to difference in the 
spee^ and the character of the beaters, and so on. The 
possible action of oxygen should certainly be taken into 
account in all tests, where comparisons of efficiency of 
different bleaching materials wore being made. 

Dr, Ebic Kiubal asked whether atmospheric oxygon 
had any effect. They hod found that the carbon dioxide 
had a marked action, but it had been suggested that the 
oxygen also had an influence. He thought that the 
question of bleaching fibre hod, to a certain extent, been 
looked at from the wrong point of view. It was not the 
fibre they wanted to bleach, but the colour of the fibre. 
Those colours were acidic or basic, and in the case of bilsio 
colours, one would at least expect the bleach to bo 
' slightly acid, while for acid oolouru^ one might reasonably 
suppose that the bleach should be a little more basic or 
loss acid. He thought it would be rather interesting if, 
in the ease of the coloured fibres ua^ in commerce, 
the addition of small quantities of alkali or acid would be 
shown to have any dependence on that fact. 

When using liquid chlorine, he had noticed that the 
corrosion of the reducing valve was a very serious problem, 
and ho did not know of any valve for chlorine which would 
stand continuous work without giving trouble. 

Mr. Ci.AYTON Beadle, in reply, said he thought that 
the beating effect which Dr. Thorne had mentioned must 
bo distinguished from the effect of agitation, because 
the process of disintegration, which went on all the time 
during the process of beating, had a very marked effect 
in acoeleratiug the action of the bleach. Quite apart 
from the question of more agitation, i.r., the churning 
effect, the fibre was being reduced and bruised, and that 
no doubt very much accelerated the process of bleaching. 
There was a tremendous amount of agitation in the 
ordinary beater. The roll revolved at a very rapid 
rate, it was half immersed in the liquid mass of pulp, 
and it brought a large quantity of air into close contact 
with the pulp as it travelled round. Ho thought himself, 
the oxygon of the air played a very considerable part, in 
the economy as well as tne rapidity of the bleach when 
it was admitted during the process of beating. They had 
found somewhere between 50 and 60% economy. Inasmuch 
as every kind of raw material behaved differently, and 
different Jdnds of wood ralp also behaved differently, 
each material might be taia to be spedalised and required 
to be studied independently in oomMriaon with other 
materials. When bieaoUng, varying bleaching efficiendes 
had been found for different kinds of chemic^ pulp, 
distinguishing sulphides from sulphates and so forth. 
There was a variation in the rate of bleach and the order 
in wbioh the various solutions behaved relatively, so it 
was a yety complex problem. He quite agreed with Mr. 
Baker wiw mgard to the Dobson process. SuhNBcqnent 
treatment was necessary to remove the products. 
Permanganate bfeach had not been mentioned in the 
paper with the wiew to augj^eeting it ae a oommerdal 
proimtioa, aUhongb it mii^t be on aooount of the modi 
smaUer qnantilgr eeqnifed in eomparicon with hypooldorite, 
but mwely as chmrinf that what th^ e^ oxygen 


equivalent varied so emirmously in the ease of hypo* 
chlorites and other oxididing agents which were used 
for the purpose of bleaching. 

Apart from the work Dr. Thorne had done, he did not 
tidnk any work had been done on the subject of the 
distinct effect of oxygen as compared with the effect of 
carbon dioxide. The bleaching process was not entirely 
a matter of removing the colouring matter ; with some 
materials it was a purification process as well. In most 
cases when the solution was basic, it was inclined to be 
sluggish, and when it was acid there was considerable 
acceleration. 

He had visited a mill in Germany where liquid chlorine 
hod altogether taken the place of the hypochlorite bleach : 
there apf^ared to be no trouble with regard to the valve, 
and considerable economy was obtained in point of cost 
as well as in increased efficiency in comparison with 
I bleaching powder. 

! APPARATUS FOR THE DRYING OF PAPER FOR 
i TEST PURPOSES. 

BY CLAYTON BEADLE AND HENRY T. STEVENS. 

As the qualities of paper are largely affected by the 
method of drying, it is important to imitate in the labora- 
tory as far as possible the methods of drying employed in 
practice. All papers contract in the course of drying 
from 5 to 16 per cent., if not kept stretched. If tension 
is put upon the web, the paper may in some cases actually 
elongate as in the case of the production of fast running 
news, where the tension is so groat as to render it necessary 
to run the drying cylinders at a considerably greater 
8m*ed than the machine wire. If sheets liable to consider- 
able contraction are dried by merely placing in an oven, 
they become cockled and quite usefeas. 

The air drying or loft drying of paper which only slightly 
contracts is easily imitateq on a small scale by hanging the 
sheets upon a line stretched across the room, but in the 
majoritv of tests it is necessary to ascertain what qualities 
aip likely to be obtained by drying under tension in contact 
with a felt to keep the sheets taut, so as to prevent cockling, 
this being the method employed in the manufacture of 
machine-made paper. 

To imitate the aotion of drying cylinders we have 
employed a hot plate made by fixing a full-sized billiard 
table-iron in an inverted position over an atmospheric 
burner consisting of a row of very small gas jets placed at 
jome distanoe from the plate. With a mercury lute and 
a thermometer laid down in a convenient position upon 
the iron, it is possible to record the temperature with a 
sufficient degree of accuracy to imitate the temperature 
of the surface of a steam cylinder- under any given steam 
pressure. The sheets of paper are pressed upon the surface 
of the iron by means of the same kind of felt as ia used 
for the manufacture of the drying felts of the paper 
machine. By such means the conditions of the machine 
diying are fairly well imitated but this method entails con- 
sideriudle care and attention to detail, and moreover each 
sheet has to be dried separately. 

We have recently devised a simple apparatus which 
makes it possible to dry under tension 60 small sheets 
at a time. When finished they are in much the same 
condition as they would be if dried over a steam-heated 
cylinder of a paper machine. This apparatus consists of a 
cylinder of tin plate, blocked at the top end but with a flange 
hole at the lower end. and stands upon a tripod. Beneath 
it is a small Bunsen burner and resting upon the flange is 
a baffle (see sketch). The heat strikes the baffle and 
travels upwards to the top and passes downwards along 
the sides and escapes at the bottom, rising again around the 
outside. The baffle is so designed as to pr^uoe a uniform 
temperature at top and bottom of the cylinder. Without 
a baffle the top half is much hotter than the bottom half. 

To economise heat, the top of the cylinder can be covered 
either externally or internally with a sheet of asbestos. 

For fillii^f, toe cylinder is ])Uoed horiiontally upon a 
table and t^htly wound with one and a half revo- 

lutions. The sheets of paper are then laid upon the unrolled 
doth whilst the oylinoer is revdivod, keeping the cloth aa 
taut M possible, finafly, the do^ is mt taut by ^ing 
tape ima near each end of ttio eyhnder, Tha 
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cylinder it then pboed in ite potiiion npon the tripod. 
A hole for the iiUNurtion of e thermometer may be placed 
near the top edge to that the thermometer balb cw be 
brought in oontaot with the inner turface of the cylinder 
and by raiting and lowering can be made to indicate the 
mean temperature. The sheett of paper are dry and ready 
for removal in about half an hour. 



The hot air may be ma<lc to e8ca])e through holes drilled 
round the bottom of the vertical walls but the apparatus 
answers equally well if no holes arc provided, in which case, 
of course, the air mostly escapes at the oircumfertmee of the 
hole. 

A convenient sized cylinder is 13 in. long bjr 10 in. 
diameter, provided with a 6 in. hole. For this sizeil 
cylinder a very small Bunsen with i in. tube without air 
regulator and flame 2| in. to 3 in. long is sufficient. 

We exhibit (n) paper made by drying down in oven, (6) 
ditto air dried on line, (c) ditto dned by our apparatus. 
This is from stuff very liable to contraction and cockling, 
and the great difference in the appearance of the sheet is 
very evident. 


Sydney Section. 

Meeting held at Sydney on Wednesday, lOfA November, 1913. 

XB. LOXLSY HliOaiTT TS THX OHAIB. 

THE OOCUBRENCE AND DISTRIBUTION OF 
DIAMONDS IN NEW SOUTH WALES. 

BY BABIIL QBOVB. 

The chid DiamoBd Md CtoM FiM 
lcoc4ed wRhiB Urn ifldi 


On the East Coaet lies l^e Portuguese Frovinoc of 
Mozambique, contAining vast coal measures that extend 
^yond Middtebuig into the Transvaal. The riven 
emptying into the Mozambique Channel are (a) -Post 
Tertiary and (b) Heistooene, containing gold and tin 
derived from the Lydenburg and Swaziland Tin Ftelds» 
comprising part of the eastern plateau of South Africa. 
This section embraces pegmatitio granites intersected ' 
by diorites and euritio granites veined with quartz and 
quartzites. Magnetite occurs along the Steelport Valley 
at Magnet Heights, heavily charged with titanium { in 
that locality no coal occurs, whilst to the South West at 
the Middloburg Coal Fields chromate of iron occurs in 
patches as far as the Oliphant River, whore tin deposits 
have boon found in a mineralised matrix that bmoiiM 
to the red granite type of onuitivowocks. Thence to the 
Premier Diamond Mine near Pretoria, a distance of about 
50 miles, arc alternate patches of magnetic iron and 
hapmatite up to within a few miles of Brayton. Twenty 
miles south is the Witwatorsrand gold-bearing conglomerate 
which extends westward to PotohefstroomandKlwksdorp^ 
which are on the eastern edge of the Upper Karroo 
Measures. From this western limit to Griqua Town in a 
westerly line, the whole of the Kimberley diamondiferous 
pi})e and alluvial formation is intorsoctoa and embraced. 

I shall now show the analogy of this to the New England 
Plateau which forms part of the northern section ra the 
main dividing range of New South Wales. Throughout 
the length of that section the main divide is dominated 
by a peneplain structure, namely a plateau of sub-aerial 
denudation. The drainage of the plateau from Gu3rra to 
j Maryland and Liston, forming numerous streams that 
i wear away hard and soft rocks, is, in so far as the eastern 
I water shotl is concerned, eventually carried out to sea by 
I the Clarence. These waters in their downward career 
reach the level or inclined surface that slopes gradual^ 
from a lino somewhat below sea level to a Slight altitude 
j inland, forming what is called “ base level.” A chain of 
volcanoes extends from Guyra vid Ben Lomond to a point 
situat^ between Tenterfleld and Lionsville, the huge 
flows from which followed the eastern and western water 
shed, not only lilling deep valleys in which were oon- 
oontrated gold, tin, and other minerals, ^ liberated by 
erosive agency from their different matrices, but also 
covering ranges of hills, giving them a “skin” that 
produces an exceedingly fertile soil. These lava i^aint 
are called volcanic ^ains. 1 will endeavour to show 
the importance of the Now England Plateau in the whole 
scheme of diamond and other mineral productions. Our 
honoured former President, Professor Sir William Crookes,, 
who has made a special study of the diamond, is of opinion 
that the original matrix was metallic iron in the first 
place, whilst Professor Bonney states that diamonds have 
now been traced to two not dissimilar rooks, namely, 
eclogite in South Africa and dolerite at Oakey Greek m 
Now South Wales. Professor David wrote that ” Thfl< 
Oakey Creek Diamond is actually in situ in the horn- 
blende diabase.” Mr. Pitman, Government Geologist, 
New South Wales, wrote that “ in view of the authentic 
occurrence at Oakoy Creek, near Invorell, it seems now 
more logical to search for diamonds in this country to 
horn-blende diabase rather than in the volcanic breccia 
containing eclogite boulders,” 

Following upon the expressed opinions of the^ scientists, 
and after numerous conversations with practical digflpra 
I on tho field, I have made it my duty to ascertain to what 
I extent there exists an analogy between the New South 
I W^oB and the South African ooourrenoes and diftnbatioB> 
of diamonds. Let us take a section lying between 
29th and 30th parallels of south latitude, and we find to 
this State that the Clarence River not on^ oontatos 
appreciable quantities of alldvial gold, thereby ooRespUiid- 
ing with the rivers emptying into the Mosamhiqiie Channel, 
but it has been stated to me by Mr. AUertnan that he 
obtained two beautiful diamonds, smaB to size, from St, 
Joeeph*s Greek, which is a tributary of the CUrenoe. 
Agidn, at Coaldale, about 40 miles teem Gf^n, I fpimd 
bitumtoons coal, ooneaponding to Mm obal m the district of 
LoQieiioo* Marques. At Goiwmi Apooh, along' the south 
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SMtern TnumuL At Vukilbar, niftgnetHo, aimiUit 
to thftt of lligiiet Hei^ta, TranavMl, oocuni iU(M> ooq- 
Uiiiii)|( tHftfiiam. At Ljoiifiville» gold U found la 
reefi in diorito Mid felaito encash in granite •omewhaT 
aimilar to the fomation at Moodio’a, Xranaraal. Near 
Quyra » aituated a crater not inferior in aiae to any in 
Sooth Africa, of which the plug or core ia undoubtlwy 
dolerite. 1 ^ve therefore come to the conclusion that 
the first eruptive rock to intersect that region waa the 
dolerite, and that the general bearing ia north and south of 
all fissures connected with this and other pipes. Recently, 
upon examining the country between Copmanburst and 
Guyra, I found that a very large carboniferous area has 


QueensUnd-Northem New South Wales Avtesiaa Water 
bearii^ Basin is separated from the diamond bjr 
Triassio coal measures called the Western Secondery 
and Tertiary Beds. There is a noticeable dissimfiarity 
gedogiMlly along the reepeotive sections in the matter 
of erosion. The New England Plateau has yielded to 
erosive forces at three different pariods, the first 
B vnohronising with the dolciitio eruptions which penetrated 
the carboniferous rook; the second dealt with euritio and 
appelitio granites, quartz, porphyries, felsi^ andduaites, 
wnioh pierced the Silurian and Devonian formations, 
bringing with them gold, tin, copper, and other metallic 
forouB minerals ; whilst the third era is oontemporaiy with 



Scale 140 miles to 1 tarh. 


been destroyed by these volcanic pipes and fissures, thus 
corresponding in a remarkable manner with that Eastern 
i^ion of ^th Africa situated between the 26th and 
29th par. in south latitude as far as their intersection by 
the 26th degree of east longitude. In short the 152** 
of east longitude where it interaeots the 29th and 30th 
parallelB of south latitude in this State are as nearly as 
possible ideotioel in geology and minendegy with the same 
Mlitodinsl bearing interseoted by the 26** of east longitu^ 
In South Afitiea. In the New South Wales section quoted, 
oidy the Ashford Coal Messures to the north of Imvmeh 
and the Oemoe Ckial Measurer at and near Coaldate 
have esaiqpan Jeetrnctloh. Then again, the Cape Eiee 
State diaimd nrea quoted isaepMuited from the Oieat 
AiteMan WaAinr BaMn unMam BeolwatulatiH and 
Namaquili|jMl'hy the Upper 'Iml Ak. tlw 


, ourselves in that the basalts and tuffs of the Tertiary 
period which cover the two previously mentioned detritus 
are now being swept by the board, revealing in many places 
isolated depots of diamonds associated with tin and 
other minerals and gem stones. The more notable of 
theee depoeite are at present being worked at 8oldi«r*a 
Hill, the Old Farm, the Mount Boas, the Crown JeweL 
the Streak of Luck, and the Malacca Tin and Diamond 
M i ne s situate on the Copeton Diamond FielaB. One of 
theee minee in particular, called the Bound Mount, waa 
personally inipeoted and tested by myself and fom to . 
contain exoe&ent white and yellow oiamonds of a good else, 
I may state that Hr. Cant cold me a paroel of diamonds 


tahen from this mine wUoh 
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wlukt hM beea itoted ovw Mid om agftin, that thara are 
diamoiide in that region o! good oonunereial siie. Ko 
oimnar eroiion on anything like the scale exhibited in this 
State is proceeding between Pretoria and Kimberley in 
South Anioa, for which reason those who are engaged 
in the local indoetry must not jump at hasty conclusions. 
My personal obsenrations are that diamonds have been 
found not only by Mr. A. R. Pike in the matrix in the 
Donnamia Mine at Oakey Creek and by myself, but 
also by my own independent staff of men who wore 
employed to confirm or refute Mr. Pike's remarkable 
discovery. The specimen of dolerite exhibited this 
evening is similar to the s^imen containing a diamond 
which Mr. Pike has exhibited to Professors Sir Wra. 
Crookes and David, among others. The inference, 
therefore, is that the Inverell Division of Now England, 
where diamonds have been found in the dolerite dyke 
mentioned, is intersected by a series of dykes running 
north and south approximately, and connecting with pi^, 
it being understood that the subsequent deposition of ba- 
salt of the Tertiary period has, in the majority of instances, 
obscured the pipes, craters, cores and plugs. My men 
opened the Donnamia Dyke at two levels so as to obtain 
the exact magnetic bearing, which is 10° west of north by 
10° east of south, the thickness of the principal body being 
26 ft. 6 in. The matrix, which decomposes on exposure 
to the atmosphere with a facility almost equal to that 
obtaining in connection with the blue " extracted from 
South African pipes, is extremely hard in the lower level. 
From nine loads of the decomposed matrix my men 
obtained two beautifully white diamonds which weighed 
slightly under one carat, unspotted and unfractured. 

Mr. Pike and his party indicated to me another matrix 
formation at Staggy Creek since called the Alfrodamia 
Mine, situated on property owned by Mr. A. P. Kemp 
of Qowrie. The return of 770 diamonds weighing 176 1 /32 
carats from 200 loads of the overlying alluvial containing 
giyioh decomposed dolerite, although satisfactory, does 
not convey any definite estimate as to the value of the 
matrix itself. Since that work was carried out, however, 
I have- seen several most promising-looking matrix 
localities in the New Ezigland Plateau, and to the south- 
west of the Donnamia Mine, finding the conditions which 1 
h^ all along hoped to find, nammy, a pipe intact, and a 
pipe that has been deprived of its crater and exterior rook 
by erosion, both containing diamond associates. 1 have, 
therefore, been led to believe that a chain of pipes will be 
found stretching from the contact of the coal measures at 
Ashford with the Secondary Beds along the line of contact, 
through Warialda, Bingara, the Copeton Diamond Fields, 
to Narrabri, thence to Boggabri, Gunnedah, Napier, and 
Gulgong to Rylstone, as the Western Series, corresponding 
with the Griqualand West series of pipes in South Africa, 
whilst an eastern series will most probably be found along 
the Now England Plateau between Tenterfield, Deepwater, 
Glen Innes, Oban, Guyra, and Walcha, which will 
correspond with the Premier Transvaal Crater and other 
craters. The Eastern Watershed has undoubtedly 
conveyed many diamonds and associated minerals to the 
east into the Olarenoe Basin, just as the Western Water- 
shed has conveyed diamond, tin, and other minerals 
through NmteM, Ebmore, Gilgai, Toppers Mountain 
and Stannifer, Tingha, Copeton, into the Gwydir. I 
gather from returns publishea by the Mines Dept., Sydney, 
that 178,971 1 carats of diamonds have been re^terM 
as the output of this State, valued at £120,407, with an 
explanatory note that the returns cannot possibly reflect 
a complete and correct record. 

In condusion 1 may state tlmt I have not been able to 
find the matrix of the topas or wolfram, although I have 
found several water-worn pebbles oontai^g hdlwolfram 
hM topaa, thus suggesting that at some spot in the New 
Eimland Plateau b^ occur in situ together. 

r am referring to the topas because it is really a most 
vamabte aasooiato of the diamond in the aUnvial, cutting 
and pc^hing extremely well, and being saleable in many 
opunti^ as a substitute for the diamond Hself. The 
Austmlto di am ond s are hard but extremely fimy when 
vJS*“***^* I oanBot imagiiie Mqrthiim more beauti^ 
w briUiant than a out one-oarat stone aiad upumyils Inpn 
the regkm mb in a la^ 


^bons or borts are found associated therewith of great 
’todness and specially adapted as diamond drills. The 
Government would be exceedingly well advised to equip 
an expert gmlogi^ and prospecting expedition to a 
systomatic investigation throughout the areas referred to 
in this paper, for certain it is that sooner or later diamonds 
will be found in the d^p alluvial leads of this State and 
in matrices which will be profitably worked. 

From a test working at the Alfredamia mine, Inverell, 
o^nding over 230 nours, 200 loads were examined, 
yielding 770 diamonds which weighed in all 175 carats, 
and were valued at £160 ; 80% were white, and 20% 
yellow ; and they were singalany free from carbon spots. 
Very few wore ootahedrai in shape. The assooiated 
minerals were tin (about 1 owt.), gMnet, sapphire^ topas, 
zircon, and tourmaline. 

Duriim my residence on the a total of 4062 
diamonds have passed through my hands, which I have 
classified as under : — 


No. 

Colour. 

Remarks. 

Value 
per carat. 

2212 

Colourless cryHtals 

6% contained 
black spooks 

£ s. d. 
0 16 8 

1004 

Straw, yellow or bye- 
waters 

20% cleavages or 
fractured stemes 

0 10 0 

482 

Light yellow 

2% specks and 

3% cleavages 

0 IS 8 

22 

Jlaw siennas 

0 10 6 

263 

Steel grey granulated 
borts 


4 0 0 

12 

Black borts (Copeton- 
ado) 

Mixed spooks and clea- 
vages 


6 0 0 

60 


0 0 0 

3 

Blue white 


10 0 0 

2 

Pink 


7 0 0 

2 

Port wine 


8 0 0 


4062 


The black specks on the colourless crystals were mostly 
near the surface and could be removed in cutting without 
much loss. Those and the two following lots compared 
very favourably, weight for weight, witti selected Vaal 
River diamonds. So far there does not appear to be any 
market in Australia for the borts, for which £4 per carat 
was paid on the field. These are considered to be equal 
in value to Brazilian carbonados for use in diamond drills, 
and should bo utilised in Australia, where so much diamond 
drilling is carried on. 

As is well known, Australian diamonds are considarably 
harder than those from South Africa, honoc it would semn 
that Mdis’s scale will require extension to include these 
stones. 


LECTURE ON CATALYSIS. 

BY F. HABATIEB. 

Professor of Chemistry, University of Toulouse. 


Abstract of a lecture delivered at King's OolleM, London. 
Rev. G4n. Chim. Pure ot AppL, 1914, 17, 185 — 193. 


Definition. —C'atalym is the name given to oertain 
chemical processes induced by the presence of substanoes 
which apiiarently take no part in the reactions. Thus, 
hydrogen peroxide in dilute solutaon decomposes only 
idowly into water and oxygen ; when a little platinum 
black is dropped in, effervescence takes jdaoe, slKmn|g[ the 
rapidity of too decomposition induced by the j^tmom 
black. The latter can be recovered nnobang^ by 
filtration and can be used again indefinitely to induce 
the same decomposition. The platinum black is osBed 
tiie ** catalyst." 

CmmowMu of caiafyUe foaotiouf .---VerT mai^ oatamio 
naotioBS aie IpBowa, ooonmng i lOl bfitt^ of ohsinis^ 






Many reactions resemble catalytic ones in that the prennoe 
of snbstanCes which are apparently inactive, serves either' 
to accelerate or to retaw the change. The reactions 
include decompositions, as with hydrogen ^oxide ; 
combinations, c.y., the union of hydrogen with oxygen, 
and the direct oxidation of sulphur dioxide induced by 
spongy platinum, the commercial application of which 
was suggested half a century ago by tno English chemist 
P. Polegrin ; and double decompositions, such as the 
formation of esters from alcohols and acids in contact with 
certain oxides. 

Solid mialyaU. — Solid, liquid and gaseous substances 
may act as catalysts. The most< numerous catalysts 
arc solids, and include metals, oxides, chlorides and other 


salts. Sinde solid catalysis remain unchanged by use, 
they evidently act only at the surface, and for equal 
weights, the activity will be in proportion k) the area of 
surmce, that is, to the fineness of the particles. Platinum 
black is more a(*tive in profuirtion to its lightness and 
porosity. Nickel foil and filings are only sli^tly active, 
whilst the activity of finely-divided nickel, prepared by 
reducing the oxide with hydrogen or carbon monoxide, 
is very groat. Some solid substances, however, only act as 
catalysts whtni dissolved, and thus resemble liquid 
catalysts, the activity b(ung in proportion to the mass 
present j examples are, iodine in procesBiJS of chlorination, 
and aluminium chloride^ in the Fri odd -drafts reaction. 

Otmeoun catalysts . — These are less common than solid or 
liquid catalysts ; their activity is generally in projmrtion 
to the mass. Examples are : tin* action of nitrous vapours 
in the manufacture of sulphuric acid by the chamber 
process, and the action of aqueous vapour, tln‘. presence of 
which has been shown by Dixon and llaker to be necessary 
for the oxidation of hydrogen and of carbon monoxide, 
and for the combination of gaseous ammonia with hydro- 


chloric acid. 

Theories of catalysis. — Berzelius, who first called 
att-ention to the phenomenon, offend no real explanation, 
but suggested that catalysis was dint to a change in the 
polarity of the atoms conccrneil. The importance of a 
fine state of division of the catalyst has suggesk'd a 
physical explanation, kmg unchallenged. According to 
this theory, when platinum black is introduced into a 
mixture of oxygen and a combustible gas (hydrogen, 
alcohol va|K}ur, etc.), the gow's arc absorbed rapidly by 
the porous material which attracts them to its surface, 
and the gases thus absorbed arc subject to increased 
pressure and a local rise of temfK^ratuw?, both of which 
conditions assist the chemical interaction of the gases. 
The products are immediately removed, and roplae^ by 
a fresh quantity of the original gases, and so the reaction 
continues. The heat, sot free by compression and by the 
combination of the gases, accelerates the action, and the 
platinum may even become incandesoent. The funotion 
of the catalyst is thus to produce a local increase of 
pressure and temperature, so as to render possible, 
apparently at ordinary temperatures, a reaction which 
normally occurs only at higher tomjieraturos. Ostwald 
regards the catalyst simply as th(^ accelerator of a possible 
reaction which would, without the catalyst, take place 
slowly, and sometimes so slowly os to bo incapable of 
detection. This theory does not offer an explanation as 
to the attraction of certain gases and not others by the 
surface of the catalyst; thus, platinum black must be 
supposed to a^raot hydrogen and oxygen, but not aqueous 
vapour. PuJther, certain catalytic actions ore effected by 
platinum foiH or wire, as well as by platinum black. A 
platinum spiral, hoat^ to expel gases from its surface, 
and held over methyl alooliol, causes oxidation of the 
vapour to formaldehyde, the heat generated keeping the 
metal iunaodescent. A large sheet of platinum foil, 
slightly heated and held aoove ati unlighted Bunsen 
burner causes combiuatiou of the gas and air ; the foil 
becomes incandescent and may start a flame. In these 
oases^ the porous solid is not present. Moreover, in the 
lAiysioal oonooption of oatalysiB the important differences 
in 1^6 effects of various soud catalysts having the same, 
structure and state of division, are ia^red. Zinc oxide and 
titamo oxide are idiyuicaily similar put act very dilterently 
With lino oxid^/^ual 

iiiSbamm of '^oxide^^and 


whilitt with titanic olide, 'irtlbUt and olurbon moti^idde iloliie 
are produced. The physical explanation of oataMs is 
not applicable to liquid and gaseous catalysts which form a 
homogeneous mixture with the reacting substances. A 
rational theory of catalyns must be based on the chemical 
action of the catalyst which can unite with some of the 
reacting substances to form an unstable intermediate 
compound. 

Reciprocal cAtalyais. — Two chemical systems, which are 
themselves stable though capable of undergoing chaise, 
such aa hydrogen peroxide, and chromic acid solution 
mixed with sulphuric acid, will, when mixed, act catalytic- 
ally one on the other, the two changes taking place 
simultaneously in identical proportions. The hydrogen 
jieroxide and chromic acid arc both decomposed, and the 
same quantity of oxygen is generated from each. This 
indicate that the cause of the decomposition is the 
formation of an unstable compound of 3 mote. H|0, and 
2 mols. CrO^Hg. This compound is decomposed as 
quickly as it is formed, into free oxygen, water and 
chn»minm sesquioxide which dissolves in the sulphuric 
acid. This intermediate compound can be isolated by 
suitable means. When dilut-e solutions are used, instead 
of oxygon being evolved, a blue liquid is product. The 
blue substance can be extracted with other, and isolated 
by evajiorating at — 20" C. At the ordinary temperature 
this Bul>Btance decomposes into oxygen, water, and 
chromium sesquioxidc. A similar example is the inter- 
action of hydrogen jieroxidc and potassium permanganate, 
and the existence of an intermeaiak unstablo compound 
must b(i assumed in this case also. 

Ordinary catalysis. — By analogy, it may bo concluded 
that the catalyst combines rapidly with one of tbo Sub- 
stances present, and the compound formed reacts quickly 
with the other substances, setting free the catalyst whicn 
can act again in the same maimer indefinitely. The 
intermediate compounds can sometimes be readily 
ilotccted, when they an*, stable at some other temperature 
than that of the catalytic reaction. This is the case 
in the jiroduotion of ethw or of ethylene from alCohol 
by means of sulphuric acid, (lonceniratod sulphuric 
acid combines with alcohol to form ethyl-sulphuric acid ; — 

08H5.0H+S0gHg=804H.C2H5+He0. 

If the liquid bo kept cold, no further change occurs. 
On heating to 60" C. in the jiresonco of an excess of 
alcohol, the latter reacts on the ethyl-sulphuric acid to 
give other, which distils off, and sulphuric acid which 
again combines with alcohol ; — 

CVl 5 .(m+S 04 H.C,HB-(CgH 4 )g 0 +S 04 H„ 
the sulphuric acid thus acting as catalyst in the reaction : — 

2(CgHB.0H)-Hg0-{-(CgHB),0. 

A small quantity of acid can in this way transfonn 
a large quantity of alcohol into ether. If the liquid is 
giiicldy heated to over 160" C., the reaction is different 
The rthyl-Bulphiiric acid is decomposed with formation ci 
ethylene and sulphuric acid : — 

The aoid thus formed acts again in the same way, serving 
as catalyst in the reaction : — 

CgHB.OH=C,H4+HgO. 

The intermedia^ oompound in both of those reactions 
is easily detected, since it is stable at a lower temperature. 
Another example is furnished by Squibb’s method for 
the production of acetone. The vapours of acetic add are 
passed over calcium oarbonate at 600" C. The initial 
reaction is evidently the formation of acetate ; — 
C»COa+2(CH,(X)»H)=COg-i-HjO-i-(€HsCX),),Da. 
Below 400" 0., the reaction produces oalciiim acetate Wtuoh 
is stkblo at that temperature, but at 500* C. the acetate 
is decomposed into acetone and oaloiutn carbonate 

(CH^(X)a).(la===<:te(X)a-bC®,C!O.Ofl|, 
sfttd it smsfl qnaiitity of oldohiTn oaidmtuite mx thtn Change 
aehy df aeetio ttoid itito aoetobe. In both these 

axhffilffeiL It is impoililble to olrtirldok the ^ihteTmedihte 









usually tho intermediate compound cannot be detected 
with certainty because it is not sufficiently stable At? 
any temperature to be isolated. I’his is the case in most 
of the catalytic reactions induced by platinum or finely*, 
divided metals. But some idea of wnat occurs can bo 
formed by analogy. Platinum black, when introduced ' 
into a mixture of alcohol vapour and air, fixes oxygen or ’ 
its surface in the form of a true chemical compound, such 
at PtO, and the oxide reacts immediately with the alcohol 
vapour to form aldehyde, the platinum ln'ing set free and 
acting again in the same way indefinitely. Similarly, 
reduced nickel placed in a rnixl-ure of liydnigf'ii and 
benzene vanour, fixes hydrogen on its surfaee in the ferni 
of a thin layer of an unstable hydride, siieh as NiHj. 
At a suitable temperature. ab»mt ISO"’!"., this hydride 
reaot-8 immediatidy with tlie ben/.ene vapour, forming 
cyeloliexane, and the nickel is regenerated and act-s again 
in the .same way. 

Iteirrfiihlr ratohjMis,- It fn^pieiitly happens that th«‘ 
unstable intermediak’! compounds formed by the catalysts 
can determine the rea<-tmii in either direetum. 'riuis, 
platinum black absorbs free oxygen and yields it again 
immediately to oxidisabk* substances, but it can also, 
by virtue of fbe sairu' afiiinty, take' o.\yg<Mi from substances 
capable «)f reailily Insiiig it. When platinum black is 
dropjied into hydrogen peroxide, the platinum immediately 
takdli up oxygen, forming the unstable oxuh‘ wdueh 
decompoH<\s at once. Platinum black tlius acts as catalyst 
111 processes involving the addition or the removar ol 
oxygmi, according to ciremiistaiiees. h'lnely ihvided 
eop])er or nickel placed in an atmosphere ol hydrogen, 
fix the gas tmnporarily and pass it on to other siihstanec's. 
(’onversely, in the pn'smici' of sulistanees eajiabic of giving 
up Jiydrogen, these metals taki* up hydrogen, which is 
immcdiati^ly set free 'riius aldohydiis jiassed with exeess 
of hydrogen over iiickid below 200 ’ C. form the corres- | 
ponding iininary alcoleds. ( 'onversi'ly, the vapours of the j 
• primary alcohols, passed over nickel at 250 ’ (!, an* decom- 
posed into alth'hydes an<l hydrogim. ('asi's of this kind 
are very numerous. In eoiijunctioii with Mailhe the 
author has shown that tlu^ vapour of phenol wIkmi passed 
over lliona at 4.50’ (1. loses waku' and is converted 
into phenyl ether l^ater, (he author and 10 h|>i 1 showed 
that a mixture of phenyl ('ther and wa(.er vapour, passed | 
over thoria at 450" (\ readily forms phenol. 'I’lie two 
reactions occurring at the same tem|KTature necessarily 
do not proceed to (Mmi])l<*tioii. A similar inversion of the 
effect of the catalyst is often met with. The reeimt 
researelu^H of Jk)ur((Uelot have shown tliai emulsin, a 
soluhh' organic (‘atalyst, not only effects hydrolysis of 
glucosides, but can very often lead to the forrmation of the 
same glucosides by dehydration. 

Injluenc-c of the viasu of the cataly^st, — 1'he catalyst thus 
afipears to play an ivetive part in the reactions which it 
dekniiinefl. The temporary combination of the catalyst 
with one of the reacting substances makers the reaction 
nossible, and a small amount of the catalyst can ehangi* a 
large quantity of the reacting substances, because the 
catalyst is rogenera1-«‘il by the rapid decomposition of the 
intermediate eompoimd. I’horc is thus no dtdirnte relation 
between the moss or the active surfaee area of the catalyst 
and the weight of the substances which it can produce. 
The reactions will, however, b(‘ more rapid as the quantity 
of catalyst is greater. Their velocity will be, in some 
degree at least, proportional to tlie mass of the catalyst 
in a homogoneouH sysk'm, or to the surface in the case of 
solid catalysts which act only at their surface. 

This chemical conception of catalysis has led the author 
witlrhis pupils to the discovery of new facts, which may 
be grou|>ed under two headings, catalysis (J) by metals 
and (2) by oxides. 

Catalysis by Metai^. 

In a series of reaearchos extending over nearly 
17 years, in collaboration with Sendorens, Mailhe, 
Murat, and Espil, it has been shown that the common 
metals iron, copper, cobalt, and especially nickel, 
in a fine state of division such as is produoM in the 
redtiotion of the oxides by i^drogen» carbon monoxide, 
or alcohol vapour^ form very active catalysts in procossoi 


i f 

, \Jt 'or withdrawing hydrogen, and in molecular 

deci Tiiiositions. 

I f itaifion of hydrogen by mmm of nickd . — The catalytic 
5 iC>.iT>n of finely divided platinum had been used chiefly 
; ‘lof effecting oxidakon. t-^oly io few cases had its power 
j of effecting the addition of hydrogen boon recognised. 

I These were the conversion of nitric oxide into ammonia 
(Kuhimann, 1K3S), the ra]U(l combination of iodine with 
hydrogen (Corenwinder, 1S52), tlie conversion of hydro* 

1 cyanic acid into mel.hylamine (Uebiis, 1862), and the 
' production, of <‘thane from aeelyleiie (do Wilde, 1874). 

' Jn 1.S97, the author diseovered with Senderens, that in the 
presence of nnlueetl nickel, fun* hydrogen at a very low 
teinjM'rafnre can rapidly change ethylene into ethane, and 
it has since betm shown thal t his catalytic action of nickel 
IS ([iiile general and is eupabk' of eff«i;ting the addition of 
I hydrogen not only m known ri'actioiw usually carried out 
I by ni(‘aiks of ordinary nslueing agents (zinc and hydro- 
j chloric acid, soilium amalgam and water, couoontratod 
I hydriodie acul, etc.), but also in other reactions which 
1 could not be crtected by the old nu4>hods. The method 
I employed for volatile subslaiiees is very simple ; it is only 
j necessary to pass tlimn together with hydrogen in oxocsa 
through a eohimn of reduci'd nieki'J ki'pt at a suitable 
kmijM‘ratur(‘. In tins way, nitro eoiujioiirids can bo 
converted into amiiKs, e.r/., nitrobenzene into aniline. 
Mthylenic and aei^yhmu; eompoiiiids an* readily converted 
into saturak'd compounds. Aliphatic aldehydes and 
ketones yield the eoi responding alcohols, and amines are 
readily uhtained from nitriJes, oximes and amides, darboii 
monoxide ami dioxides are converted into methane, and 
this may ]) 08 sibly be the basis of an imjiortant oommeroial 
process for maniifaeturing from watoi'-gas or coal-gas a 
lighting gas ii<4i in methane and having a high camrifio 
power, 'rile most valuable application ol the new method 
18 the formation of eycloh(‘xano derivatives by the addition 
of 0 atoms of hydrogen to the hi'iizene nucleus. By simply 
passing heim'tie vapour with iiydrogen over roduood 
nickel at ISO’O., the Ixuizimc is coinplotely converted 
ink) e.yelohoxanc. Jn tin* same way, phenol is converted 
ink) cyelohexatiol, and aniline into cyclohexylarnine. 
In eonjnnetion with his pupils, the author has shown the 
aildition of hydrogen to aromatic compounds by means 
of nickel to be almost gimm'al, and tixis should form the 
starting point for ini|iorlaiit synthetic manufacturing 
proiscsses. 'riiiis, tlie y)-eyclohcxanol formed from 
7 )-cresol may serv<‘ as th(‘ l aw material for the manufacture 
of caoutchouc. Jlydrocarbons with miiltipJc or complex 
nui'lei, naphtjialeni', authraceiic, phcuantliwne, terpenes, 
ekj., can also be caused to cointiino with hydrogen by 
I means of rediiceil nu:kcl. 

1 CouditionJi vere.ssary fot the addition of hydrogen , — 

! (^ku'tain conditions are ('sseiitial for the success of the 
' irocesH. The tempeiatiiie must he kejit witliin certain 
imits, which an* wide in soim* cases, as with nitro- and 
j ethylenic compounds, but narrow in otliers. The reduction 
j of benzene cannot be i‘ffect('d aliove 250° C. ; at higher 
I temperatures cyelohexami loses hydrogen. The best 
j temperature is usually about 180°(.J. The catalyst 
1 should be pri'pared in tiui reaction tube itself, by 
I reducing with hydrogi*n an oxide iw free as possible fr6m 
i chloride and Bulphate, Tin*- oxide obtained by calcining 
at dark red heat nickel nitraki j)fc]>ared from oommoroiiid 
j nickel and nitric acid is gincrally used. The nickel is 
I more active the lower the tomiieratiire at which it is 
i prejiarcd, and the lighter the oxide from which it is formed. 

, The metal obtained by reduoing the green hydroxide 
below 18 exceedingly active and often causes 

; molecular changes in eomfiounds subjected to catalysis. 
Nickel reduced above 750*' 0. will not convert beneone 
into eyolohexaue, but will change nitrobenzene into 
aniline. An essential condition is the conservation of the 
catalyst, the. activity of which may be spoiled by impdrities 
in the hydrogen or in the reacting substances. Cnlorine, 
bromine, iodine and 8ul])htir are B(jeciall^ harmful in the 
case of nickel, in conjunction with Espil/the author has 
recently shown that the humidity of the hydrogen has 
no unfavourable effect, and is favourable in certain cases. 
But while it is useless to dry the gas, it is neoessary to 
purify it thoroughly, may 1^ done by pMwiug it 

over copper turnings heatbd to dull redness and then 

o I 
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over moist potash. It has been Bui)i) 08 ed tha^j^es'‘<^ 
chlorine, bromine, iodine or sulphur would imrawivately 
render the nickel inacti ve, but this is not the case. I^enzene ^ 
containing 0*5% of iodine can bo converted into cyslo- 
hexane, and during an ex|)erimcnt lasting several hours, . 
1 60 C.C. of the solution was trtiatod. On breaking the tube, 
the first half of the column of nickel was found to have 
taken up iodine and was inactive, and the second half 
was unaltered and was capable of continuing the reaction. 
Thus the destruction of the catalyser by iodine took place 
slowly through successive layers, and iii the actual 
exj»eriinont 250 o.i;. of cyclohexane could have boon 
obtained before the tube became inactive. A similar 


^result was obtained with benzene containing 10% of 
carbon bisulphide. 

Addition of hydrogen in a limid medium . — ^Reduced 
nickel effects the combination of hydrogen with numerous 
' substances, which need not necessarily be in the gaseous 
\ state. When a current of hydrogen is passed through a 
fatty oil, such as earthnut (arachis) oil at 180® C., in wnioh 
reduced nickel is suspended, the oleic esters are converted 
into stearic esters and the reaction is completed in a few 
minutes. The oil changes to a fat. which solidifies on 
cooling. This conversion of oils into fats is usually 
accompanied by deodorisation. It is now the object 
of important industrial applications. — A. T. L. 
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Patents. 

Steam ; Generation of - • 0. Ih McX’ourt, Streatham 

(jommon, and Bonocourt Surface Combustion, Ltd., 
I^mdon. Eng. IW 11,958 and 11,959, May 22, and 
26,266, Nov. 15, 1913. 

Liquid or semi-fluid fuel is fed into a heated chamber, 
with a regulated siijifily of air. The liquid is 
volatilised and partially burned in this chamber and the 
mixture of air and gas or vapoiii passi's into a clianibor 
fitted for surface combustion, or into tubes filled 
with lumps of porous refractory material. — W. H. C. 

Steam ; Generation of , feed uxiter healing, and the 

heating of liquids. l\ St.-G. Kirke and Boiiecourt 
Surfaoo Combustion, Lt.d., both of Lomlon. Eng. Pat. 
26,769, Nov. 21, 1913. 

Kbatino tubes are provided with refractory material 
for promoting surface combustion, and with a further 
ouantity of refractory material, tlinnigh or over whieh 
tne combustion iiroducts pass ho that their heat is trans- 
mitted rapidly to the liquid. The first part of the tube 
forms a mixing chamber for the air and gas, iii which 
combustion begins, so that the gases lunid not be forced 
through the refractory material at a speed greater than 
that of profMigation of the flame, and a lower pressure 
can bo used. The front end of the mixing chamber is 
open to the air and one or more giw-siniply no/.»leB are 
arranged to deliver inl^ the ojum end. A refractory 
sleeve in the mixing chamlKU' forms a rcstrictiid outlet 
for the partly burnt gases. (See also Eng. Pats. 29,430 
of 1909, 4362 of 1910, and 11,958 of 1913 (this J., 1910, 
1448; 1911, 406 and supra).— A. T. L. 

Evaporetting frothing liquids; Apparatus for . E. 

Seeger, Magdeburg, Germany. Eng. Pat, 12,265, 
May 26, 1913. 

Thb vapour and froth pass from a tubular ovajiorator 
first into a froth ohambor situated above and thence 
through a turbine 80 |)arator into the first separating 
chamber whore the froth bubbles arc^ broken up owing 
to the lower pressure which exists in this chamber. The 
vaiiour then passes through an impact separator into a 
second 8e|>aratiiig chamber and thence to a third from 
which it passes to the condenser. — W. H. C. 

EvaporcUora ; Process for supplying liquid to in whkh 

the liquid is circuited. A.-G. fiir Vakuuinvordampf- 
anlagen. Ger. Pat. 274,163, July 23, 1911. 

The liquid is injected directly into the lower ends of the 
heating tabM from nozzles fitted in a system of ooncentrio 


or parallel supply tubes. Or, the liquid-supply pUJe, 
mounted so that it can be rotated, may be provided 
at its upper end with branch tubes fitted with nozzles, 
which conic in turn below the heating tubes as the liqtiid- 
supjily pipe is rotatol. — ^A. B. 

Fraclionising and cwliwj the constituents of products of 
distillation, boiling at higher temperatures ; Process for 

and condensing apjtarntus for carrying the process 

into effect. J. Fischer, Vienna. Eng. Pat. 21,928, 
«ept. 29, 1913. 

The vapours are cooled by the condensed liquid which ' 
is caused to flow back for this juirposo through alternate 
cells of suitable jilatc condonsers. — W. H. 0. 

Separators for removing impurities from fluids. W. H. 

Yardlcy, Sheftii'ld. Eiig. Pat. 22,120, Oct. 1. 1913. 
'J'jiii: fluid IS caused to impinge against helically twisted 
8trj|« contained in a chamber (sei? Eng. Pat. 22,184 of 
1908), whereby the suspended impurities arc deflected 
towards a collecting chamber. The helical Btri}>B are 
protecti'd by guards open at the hfittom so that the 
arrested iiiifninties can only escape in a downward 
direction. -W. II. C. 

Reactions between solids and gases ; Process and apparatus 

for effecting at high temperatures. Aluminium- 

indiiBtrio-A..G. Ger. Pat. 272,386. Doc. 10, 1912. 

The solid is fed on to a funnel-shaped hearth, (y (sec fig.), 
from a hopper, H, and heat is supplied from a suitable 
source, e.g., an electric arc, disposed above the centre 



of the hearth. The hearth rotates about its vertical axis 
and the chuge graduidly moves in a spiral path from 
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the outer edge to the centre, being spread out as a thin 
layer by ribs, F, projecting from the roof, D. The gases 
are supplied to the oentru opening. Ci, flow outwards, 
over the oharge on the hearth, to the annular channel, 
M, and are disohargod through 0. — A. S. 

Liquids ; Process for rendering homogeneous. F. M. 

Borberich. Ger. Pat. 273,917, Dec. J, 1912. Addition 
to Oer. Pat. 269,540. 

A MODIFIBD form of the apparatus described in the princi- 
pal patent (this J., 1914, 302). The liquids are supplied 
under pressure through the channel, R, and pass, on the one 



hand thiough the annular passages, P,, and T, and, on the 
other hand, through M and Tj, into the outlet pipe, U. 
Part of the liquid is forced into the culs-de-aac, \ and N, 
and in returning therefrom is intimately mixed with 
liquid flowing in the op]iosite direction.- - A. S. 

Purifying and cooling hoi gases ; Process and apparatus 

for atid the condensaiion of vapours, G. F. .laubort, 

Paris. Eng. Pat. 14,420, .rune 21, 1913. Under Int. 
Oonv., June 22, 1912. 

See Fr. Pat. 456,680 of 1912 ; this J., 1913, 1096.— T. F. B. 

(iases or vapours ; Apparatus for treating with liquids. 

1. Moscicki, Freiburg, Switzerland. TT.S. Pat. 1 ,097,870, 
May 26, 1914. Date of appl., April 27, 1909. 

See Fr. Pat. 403,401 of 1909 ; this J., 1910, 76.— T. F. B. 

Gases ; Apparatus for the chemical transformation of 

fty muUiple-cantact action at regvlat^le temperatures, 
3’. Wolff, Leverkusen, Germany, Assignor to General 
(Chemical Co., New York. U.S. Pat. 1,099,630, Juno 9, 
1914. Date of appl., Jan. 16, 1913. 

See Fr. Pat. 453,470 of 1913 ; this J., 1913, 741. -T. F. B. 

Extraction apjmratus. H. A. Gill, London. From Har- 
burger Eisen- und Bronzewerke A.-G., Harburg, Ger- 
many. Eng. Pat. 27.014, Nov. 24, 1913. 

See Fr. Pat. 465,640 of 1913 ; this J., 1914, 633.— T. F. B 

Separating fine-grained admixtures from slimes ; Apparatus 

for . A. Freygang, Hamburg, Germany. U.S. 

Pat. 1,097.856, May 26, 1914, Date of appl., Nov. 6, 
1912. 

See Eng. Pat. 26,648 of 1912 ; this J., 1913, 221.— T. F. B 

Furnace with regenerative firing. K. Wendt, Assignor to 
Georgs- Marien-Bergwerks- und Hutten-Voroin, (leorgs- 
marienhiitte, Germany. U.S. Pat. 1,007,900, May 26, 
1914. Date of appl., Dec. 14, 1911. 

See Ger. Pat. 268,147 of 1910 ; this J., 1913, 640.— T. F. B. 

Furnaces ; Refractory lining for . 0. Serpek, Assignor 

to Soo. G4n4rale des Nitrures, Paris. U.S. Pat. 1,099,131, 
June 2, 1914. Date of appl., Jan. 26, 1912. 

See Fr. Pat. 486,696 of. 1911 ; this J., 1912, 499.— Ti F. B. 


Furjiace provided with regenerative chambers. H. Poetter, 
Diissoldorf, Germany. U.S. Pat. 1,100,985, June 23, 
1914. Date of appl.. Doc. 22, 1913. 

See Eng. Pat. 26,411 of 1913 ; this J., 1914, 408.— T. F. B. 

MixtMj ]X)wdered substances or highly concentrated solutions 
with a liquid or dissolving them in the laUer ; Process of 
and apparatus for ~ - . W. Loebel, lieipzig, and K. 
Franz, Frankfort,, Germany. U.S. Pat. 1,098,811, 
June 2, 1914. Date of appl.. Doc. 11, 1911. 

See Eng. Pat. 20,686 of 1912 . this J., 1913, 740.— T. F. B 

Drying apjMiratus ; Vacuum . A. Ravautte, Assignor 

A. RavatitU), Marseilles, E. C. A. Fleuront, and Soc. 
Anon, ties Etabl. Egroi, Paris. ll.S. Pat. 1,100,028, 
thine 16, 1914. Date of appl.. Fob. 24, 1912. 

See Fr. Pat. 428,374 of 1911 ; this J., 1911, 1147.— T. F. B. 

Grading finely- divided materials ; Method of and apparatus 

for . H. K. Hihiheock, Tarentiim, Pa. U.S. Pat. 

1,100,302, Juno 16, 1914. ])ate of appl., June 7, 1912. 

See Eng. Pat. 1212 of 1913 ; this J.. 1913, 687.— T. F. B. 

Smoke ; Apparatus for cleaning . J D. Jackson, 

Kensington, Victoria. U.S. Pat. 1,100,307, June 16, 
1914. Date of appl., Aug. 26, 1913. 

See Eng. Pat. 4636 of 1913 ; this J., 1914, 341.— T. F. B. 

Melting and projecting fusible substances ; Apparatus for 

. E. Morf, Zurich, Switzerland. U.S. Pat. 

1,100, (K)2, June 16, 1914. Date of appl.. Sept. 20, 1913. 
See Eng. Pat. 28,001 of 1912 ; this .1., 1913, 792.— T. F. B. 
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Methane ; Limits of inflammability of . F. Leprinoe- 

Ringuot. Comptos rend., 1914, 168, 1793 — 1796, 

An empirical expression is deduced showing the effects of 
water oontont and tomporat<uro on the limit of inflamma- 
bility of methane and air. It is also shown that ordinary 
atmos])heric fluctuations of pressure have little effect. 
The diameter of the explosion tube has a distinct effect 
(e.g. in a 6*16 mm. tube the limit was 6'96% while in an 
816 mm. tube it was 617%). The direction of the 
explosion (from above or below) may also cause the 
results to vary considerably {e.g. from above 6'76% to 
below 6-20%). — W. H. P. 

Coal gas ; Synthetic preparation of . L. Vignon. 

Comptes rend., 1914, 158, 1809—1811. 

The author has attempted to devise a scheme for the 
gasifleation of the whole of the carbon of coal to produce 
a combustible gas with a low percentage of carbon monoxide 
and possessing the calorific power of ordinary coal gas. 
Making use of reactions previously studied (this J., 1911, 
121 and 488 ; 1913, 76, 742 and 817) he suggests various 
technical processes starting from water-gas, coke, or coal. 
Lime is addetl to the coal, and the whole distilled 
at 900® — 960° C., 100 kilos, of coal giving about 26 ob. m. 
of rich gas. Then water vapour is passed over the coke and 
lime at 9W° — 1000° C., which brinw up the 3deld to about 
200 ob. m. of a gas containing : H, 70 — 78, CH4 16—20, 
CO 6 — 10%. The amount of carbon monoxide may be 
niduced oven further if necessary. The oalorifio value of 
such a gas is onl^ slightly inferior to that of coal m. 
The volume obtained is 8 — 10 times greater than that 
obtained by simple distillation and practically all the 
nitrogen is converted into ammonia. — W. H. P. 

{Gas} Purification by heat. C. C. Carpenter. J. Gas 
Lighting. 1914, 126, 928-938. 

The presence of carbon bisulphide in coal m was first 
demonstrated by Lewis Thompson, and the proposals 



Cl. riA.-FUEL; GAS; MINERAI. OILS AND WAXES. 


[July 31, 1014. 


for thunsmoval of HulpImruomjiouiidH oLhor than hydrogen 1908, at Portland, Oregon. A pair of Buperheaters filled 
‘'nl})hide by the aid of heal are ba«eil on the reaction : • with cheipier-work aa in a water-gas plant, was UHcd, 
2IL liHjjS \ C. With puie materials the amount of ^ with a gas ])rodiieer in between. The superheaters were 

tcficif of (oUtin ratal i/tif and rontart .suh,'>lanrr.>i itiih imrexi^inij k’Wjn'rulures. 



i Fwniac*. 0 Tube* COOMiPlOK CiUlyol 


stai-ting from a patent taken out by E. IfeanI in 180(), 
many ]»ro])osal8 have been made fiu‘ purifying eoal gas 
by the aetum of heat, usually in pnwnce of a eontaet 
Bubstance, but none of tiu' earli<*r pnjeeHues proved anecesB- 
ful on the large scale, owing mainly to difiieiilties in 
connection with the apparatus m- to undue reduction 
of the illuminating power of the gtus. The first successful 
application of ourification by heat on a commercial 
scale was ofioctod by Hall and Papst m the United States, 
a plant being put into sucoessful operation in August, 


(average 68-83) to 14-2 — 20-8 (average l()i94) grains per 
100 eh. ft., the percentage reduction being 63-21 — 76-8.6 
(average 71). The total gas treatiHl during the year was 
817 million eubic feet, with a maximum of 4 million cb. ft. 
jMT day, and the average cost, including fuel, lakiur, 
repairs, and investment, was per 1000 cb. ft. The 
jiercentage reduction of sulphur at different temperatures 
was : 427® C., 20-7 ; 464®, .36-6 ; 482®, 60-8 ; 610®, 67-8 ; 
638®, 62-7; 666", (56-4; 603®, 68-8; 021", 71-2; 640") 
72-0; 677®* 74-6; and 7(H®C.* 76 0%* 
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I'ho author’s ex|>erimoiit8 l>egan in 1906, and from 1908 
onwards numorous tests of the efficacy of various catalysts 
under different conditions wore carried out. Some of the 
rcrtults (percentage red»u:tion of sulphur) obtained with 
diff(‘rent contact substances under constant ermditions 
in regard to rate of flow of gas arc shown in the 
curve-diagram (see Fig. 1). For work on a large 
scale, rediiot'd nickel was found to be the most 
satisfactory catalyst and the highest temperature which 
could be used, i50inj)atible with the niainteimnee of the 
quality of the gas and the durability of the iron con- 
tainer, was 400'’ — 500 ’ (’. An essential feature of the 
process is the luebcating of the gas before it (‘iitiu’s the 
reaction tubes containing the catalyst ; otherwise such 
a furnace teniiicrature is required to maintain the catalyst 
at the recpiisite temperature that the tubes are H|K‘edily 
destroyed. The plant now installed in the Fast (Jreenwieb 
works'of the Houth Metropolitan (Jas ('ompany is shown 
in plan in Fig. 2. It consists of five units lach capabl(‘ 
of dealing with .‘1 million cubic feet of gas per day. iOaeh 
unit comprises a proiluec'r. A, and a combustion chamber, 
D, on either side of which are heating chambers, Q, con- 
taining the reaction tubes, Ih The gas, freed from liyiiro- 
gen sul|)hide, flows through the pijw, .1, into tin* beat 
interehangers, C, (V (wrought-iron vessels filled with 3-ineh 
tubes; one efficientl.v jacketed and the other with bare 
walls, so that the temjM^rature of the gas can be controlled). 
'I’he gas IS preln*ated by t he wasU; gases from the In-ating 
chambers wliich flow through the h(‘at-iiiterehangeiH 
in the opposite direction. It then ])aHS(‘S through the 
heating chamber and next flows in parallel currents 
through the reaction tubes, packed with the catalyst, 
to a collecting main, whence it flows through tlu‘ 
heal -interehangers in the opposite direction to the incoming 
gas, and tlnuiee to the seeondaiy piinticrH for the removal 
of hydrogen sul|)hide. At () is the aerating plant eoni- 
prising a small gas-engine driving a fan, by means of 
which air can be passed through the reaction tubes to 
burn away the deposited carbon, ^rhe results obtained 
on the large scale with this installation have alreiwly 
bet‘u given (see this J., 1014, 682). — A. S. 

r/.Kwdy a/ mixtuns of mineral 011)1: Simple me Ihod of 
calculating (he. . F. Molin. Chcm.-Zoit., lOM, 
38, 857 --859. 

Thk viscositiw of mixtures, in different ^iroporl ions, of 
a refined Russian oil of sp. gi. 0*912 and viscosity (Fngler) 
<)7-4, and an American spindle oil of sp. gr. 0-868 and 
viscosity 2-5, weri^ determined and from the re.sults a 
curve was plotted and a table constructed showing the 
change in viscosity with increasing jM'reentagiw (by vol.) 
of the more viscous oil. The curve or table was then used 
for calculating the viscosity of mixtures of mineral oils 
of known viscosities, each corrqionent oil being regarded 
as a mixture of the two oils of viscosity 67-4 and 2*5 
respectively, in certain projiortions as ascertained from 
the table, and the com])osition of the original mixture then 
calculated in tiTins of these two oils, and the viscosity of 
such a mixture read from the curve or table.. The method 
])roved satisfactory with mixtures of oils of widely dilTeront 
viac.osities. The formula pro])OHed by Pyhiilii (this .1., 
1912, 18) gives satisfactory results only in eases where 
the viscosity of one component is very low (about I"* 
Engh-r), or whore the viscosities of the two components 
do not differ widely. — A. S. 

Naphthenic acids of high molecular weight iu Baku 
peiroltum oil. F. Pyhala. Z. angew. Chem., 1914, 
407. 

Thk acids in the w'aste lyes from the refining of Baku 
machine oils wore liberated, washetl, dried and distiUi^ 
in vojcuo. The distillate was extracted with alcoholic 
potassium hydroxide, the alcohol evaporated from the 
extract, and the naphthenic acids liberated from the soap. 
The product was a light yellow, nearly odourless, and 
very viscous oil with a neutralisation value of 100. When 
dissolved in ether, shaken with concentrated hydroohlwic 
acid, and washed with water, it loft (idler evaporation 
of t4e ether) a residue which on fractional distillation 


yielded the two acids iweviously deserilxxl (this J., 1914. 
634), Both fractions nad the typical naphthenic odour, 
but' hardly perceptible when cold.-- A. M. 

Asphaltum ; Nacaho 1’. llosenthal. Z. angew. 

Chem., 1914, 27, 422 -424. 

Navaiio-asi'iialti’m is obtained from a viscous crude oil 
from wells in South California. T'he crude oil is suparatod 
from water and earthy iimttm- and is then heated, to a 
iempi-raliire dejMMulmg on the Imnlness di'sireil, in onler to 
remove the lighter oils, the ivHidue of asphaltum being 
the only product reeovereil. 'I’he asplmltum has a sp. gr. 
greater Ilian I al- 25' C., htses 0 1% on heal ing for 7 hours 
at 163'^' (\ (eompare this. I , 1911, 29J), and contains: ash 
0*2, organic non-bil iiimiiouH substances 0 3, aiul bitumens 
solubh* 111 jM'tioloum sjmit (sp. gr. ()-725) 87-8. in carbon 
bisulpliule, 99*.5 and in carbon tei.raeliloride, 98-5%. IL 
contains no paiaffin and only tract's of sulphur, its 
superiority to some otlu-r us]ihaltumH is shown by tbo 
following ligiirt'H 

] (MKI'UIc 1 

Kiiul (il asplultiiiu. I•llllllll■n Ash. . noii-latii- DuetlUly.* 

1 IlU-ll Kill)- , 

; ! stances. ' 


! cm. 

Navala* 99-52 9- 1 7 031 lUU 

Ucniiialcz 9:iM.s 107 4-4.5 52 

Trliiwlatl I 57-03 | 30 49 i 0-48 37 


* See Bow, J‘roc, Anier. Soc. Testing Aluterinls, 1903, Vul. 8. 


It is used, without any addition of fluxing materials, for 
}»aviiig, for insulating and for making rooting shceta.^ 


Asphaltum : Chemistry and analysis of . .1. 

Marcusson. Chem.-Zeit., 1914, 38, 8i3 — 815, 822 — 823. 

(See also this J., 1913, 223.) 

'J’uK author’s metluMl of differentiating natural anil 
oil asphaltiims (Chem.-Zeit., 1908, 965 : compare this J., 
1911, 480) has btH.Mi eritioiscil by LoebeJl (Chem.-Zeit., 
1914, 18) and by Kantorowicz (tins .1., 1914, 66), but it is 
pointed out that if petroleum benzine does not ])reci|)itate 
the whole of the asphaltic substances, they will l»e 
separated in the subseiiuent treatment with Hul})huric 
acid. SnjioniJiable constituents of natural asphaltiims. 
On treating asphaltum with henzene, adding alcohol, 
and titrating the bcnzmii' alcohol ext ract with alkali, 
neutralisation values of 15-4 to 2-8 wc'ro obtained, the 
highest being given by Trinidad and Bermuda asphaltums 
and theloM'est by asphaltum mi'als, in which the acids were 
]>artly in I'Oinhination with lime. Crude ]S'troloum 
oils and distillation residues gave neutralisation values of 
less than 1. After ])urificatioii, bitumens gave lower 
values than before {e.g.. 6-9 as compart'd with 15*9), this 
fieing attributable to the formation of acid anhydrides 
or Iw'tonos during the heating. The examination of 
“ tiinascol,” or 'rrinidad crude oil (an intormediuU' stop 
in the formation of Trinidad asphaltum) also indicated 
that the saponitiable eonstituimts of natural asphaltums 
are not fatty or wax esters. A samnle of trinascol (a 
black viscous mass smelling of sulphiir compounds) 
contained 3*9% sulphur, and 0-5% paraffin wax in the 
oily constituents. The sayioniHcatioii value was 9*4 
(Trinidaii asphaltum, 34) and the atiids separated amountod 
to 3*1% (Trinidad asphaltum, 137o). The asphaltic iMiids 
from Trini^d asjihaltuni wore very similar to the ysily- 
naphthoniu acids obtained by heating Texas oil for about 
70 hours at 1 20® C. , both being nearly insoluble in petroleum 
benzine. 

Acids from - i Aeid Saponlf. lodinR | 8ulpliur. 

I value. value. ; value. | 


I j 

TrlnUladasplialtumj OS-l) 120-4 I 22-4 

Texas oil ...... [ 09-3 147-0 | 


% 

.3-1 

1-2 
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After longer heating at 120^0. the aoid valao of both 
asphaJtio and petroleum aoida decreased (e.g., from 
104 to 74), apparently owing to the formation' of 
anhydridea. AnphaUUejt can bo raadily diatingtiisbed 
from friablo |jotroloum distiJlation rosiduos by their low 
oil-oontent. PotroJoiim rosiduoa coiiUtin over 20% of 
semi'Sulid oil (iinaffoctod by aulphuric iwJid) in which is 
over 2^ paraffin wax, whilst the oily portions of asphaltitos j 
are fitud and nearly free from jukraffin wax. The following | 


results wore obtained 

i 

• 


oily con- 
Btitiioiito 

Asphaltito. 1 

Acid value, j 

1 Sulphur. 

i 

1 

unaffected 
by H ,804 

1 


% 1 

% 

% 

Hyriau asphaltuin .... , 

0-6 1 

8 -S) 

1-4 

Gilsonite (Utah) . . . . ' 

Ofi 

Uf> 

6-7 

Grahamlte (W. Indies) 

01 

:i-7 

33 

Albortlte (Nova Switia) 

0-2 

0-44 

1-7 

Manjak (Barbados) . . 

2-4 


017 


Manjak, which \b the softeet of all asphaltitos, is 
regard^ os a transition stage botweon asphaltuin ana 
iisphaltite (see also this J., 1912, 04C ; 1914, 470). 

Det-ermination of fhe melling point of asplialtuip : In 
dotomiining the dropping point of asphaltuin with 
Ubbelohde’s apparatus (this J., 1905, 941), concordant 
results can only bo obtained when the lower opening has 
a diameter of exactly 3 ram. Barta's modification of the 
Kriiraer-Samow method of determining the softening 
iioint (this J., 1911, 1367) gives lower values than the 
Ubbolohdo method, owing to the pressure of the mercury. 
Comparative determinations witn cerosins showed that 
the m. pt. (Kr&mer Sarnow) was as a rule almost as high 
us the first signs of fluidity in IJbbelohdo’s dropping 
method and the initial m. pt. in a cajiillary tube, wnilst 
the dropping point was nearly the same as the stage of ! 
complete fusion in a cajullary tube. For determining the | 
m. pt. of asphaltuniB tlie Kramer-Sarnow method shouhl j 
bo used for the incipient fusion, and the Ubbelohde method ! 
for complete fusion. The differences botwc»on the two | 
points ranged from 16 to 20° C. in the case of nine typical j 
samples of natural and oil asphaltums (se*' also this J. 
1914, 470).— C. A. M. 

Economy of heat in tar and petroleum distillalion. Dhimann, 
Sec TIL 

Application of producer gas to brass foundries. Biilmahn 
See X. 

Hdation beiween the strucMire and romposition of organic 
compounds and their antiseptic properties. (Jharitsishkow 
See XIXb. 

Thermal decomposition of methyl alcohol. Bone and Jiavics 
Sec XX. 

Patents. 

Qas generators ; Rotary grates for . K. Roller, 

Budapest, Hungary. Eng. Pat. 1692, dan. 21, 1914. 
Under Int. Con v., Jan. 22, 1913. 

A EOTATiNo conical grate, a, has curved cutting members, 
c, of which the forward fat^e, d, is convex and is inclined 
at about 45°, so that the space, /, g, k, I, is free from 



vertioal pressure and the out slag in this space oan move 
freely outwards as the grate rotates. The blast orifices are 


formed in the roar face of the cutting members, as shown at 
« The grate may be used with a rotary al&g pan having 
1 curved shearing blades as described in Eng. Pats. 7330 
j and 17,36fi of J9JI.~A. T. L. 

I Ammonia ; Process and apparatus for inerting the yield 

of in the nmnufacture of gas from solid fuels. K. P. 

I Sachs. Oor. Pat. 274,011, Bee. 13, 1912. 

The gas is withdrawn from the interior of the bed of fuel 
through perforated tubes provided with a cooling device 
(cooling coil, water-jacket, or the like). Up to 90% of 
the total nitrogen of the fuel can be recovered as ammonia. 

—A. a 

Liquid fuel ; Production of camlmstible gas or vapour [for 

internal combustion engines) from . F. G. L. 

Biddlecombe, Luton, Beds. Eng. Pat. 10,305, May 1, 

1913. 

Heavy hydrocarbon fuel, such os paraffin, together with 
a little air, is drawn by the suction of the engine through 
a spraying nozzle into a chamber in which jiartial 
commistion takes place, the ignition being at first effected 
by a sparking plug and afterwards maintained by the 
flame in the chamher. The spraying nozzle may be 
so formed that the air and oil reccMvc a whirling motion. 

A further supply of air is admitted to the chamber through 
an automatic valve. The combustion is incomjilete and 
the firoducts, containing a large (piantity of vaporised or 
gasified fuel, and are mixed with air for use in the engine. 

—A. T. L. 

[Mineral\ Oil ; Methods of and apparatus for purifying . 

R. B. Ransforrl, London. From M. E. Shiner, Bayonne, 
N.J., U.S.A. Eng. Pat. 13,441, June JO, 1913. 

The oil is passed suecessivdy upwards through three 
vessels, wherein it meets a descending eunrent of warm or 
hot water, the water supply bi'ing regulated so as to 
bring the temperature of the oil to 60° F. (I5‘5° C.). The 
oil then flows upwards through a settling tank, and through 
au aeid washer, a senes of three vessels in which acid is 
removed by washing with water, a settling tank, an alkali 
washer, and, finally, through another settling tank. 
The acid and alkali washers arc vertioal cylindrical vessels 
in which the oil flows upwards and the acid or alkali 
J downwards through a scTies of rotating perforated plates 
mounted on a vertical shaft. A series of fixed funnel- 
shaped partitions, arranged alternately with the |)er- 
forated plari's, directs the descending current towards 
the centres of the plates. -A. T. 1 j. 

I Lubricants oi the like ; Manufacture of . F. C. 

Frosonius, Offenbach a/Main, Germany. Eng. Pat. 
19,338, Aug. 26. 1913. 

Fine pure soot (50% or more) is mixed with mineral or 
other lubricating oils. The soot is prepared by strongly 
heating lampblack in the absence of air, and then sifting 
it and separating the heavier particles by a current of air. 

—A. T. L. 

Coal ; Process and apparatus for agglomeraiing . 

H. Steven, Gilly, Belgium. Eng. Pat. 228, Jan. 5, 
1914. LTndor Int. Conv., Jan. 20, 1913. 

See Fr. Pat. 466,420 of 1913 ; this J., 1914, 636.— T. F. B. 

Coke ovens; Regenerative . C. Still and C. Wilke, 

Recklinghausen, Germany. Eng. Pat. 6036, March 10, 

1914. 

See Ger. Pat. 271,516 of 1913 ; this J., 1914, 471.— T.F.B. 

Coke-oven ; Uorizonlal . C. Still, Recklinghausen, 

Germany. U.S. Pat. 1.098,188, May 26, 1914. Date 
of appl., Jan. 23, 1912. 

See Eng. Pat. 1468 of 1912 ; this J., 1912, 677.— T. F. B, 

Coke produced in vertical gas-retorts ; Means for utilising 

the residual heat of . H. J. Toogood, Ass^or to 

R. Dempster and Sons, Ltd., EUand. U.S. Pat. 

I, 101,477, June 23, 1914. Date of appl, June 26, 1912. 

Sbi Eng. Pat. 11,209 of 1912 ; this J., 1912. 805,— T. V. B. 
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Producer-gof ; Method of and apparatus for generating — — . 
E. Sorvais, Luxemburg U.S. Pat. 1, 008,534, June 2, 
1914. Date of appl., Feb. 24, 1913. 

Ske Ft. Pat. 453,409 of 1913 ; this J., 1913, 781,-:-T,F.B. 

Prodwer and regenerator furnace. J. Stewart, Codnor 
Park, W. Stewart, Motherwell, and It. P. Bothell, 
Walsall. U.S. Pat. 1,098.991, dune 2, 1914. Date of 
appL, July 14, 1911. 

See Eng. Pat. 21,737 of 1910 ; this J., 1911, 1200.— T. F. B. 

Producer^* of inert gMts ; Testing and controUing device for 

. C. Martini (M. Martini, Executrix), Assignor to 

Martini und Hiineke Masohinenbau-Aot.-Ges., Berlin. 
U.S. Pat. 1,099,611, Juno 9, 1914. Date of appl.. Sept. 
9, 1909. 

See Addition of Aug. 27, 1909, to Fr. Pat. 369,018 of 
1905 ; this J., 1910, 647.— T. F. B. 

Hydrocarbons ; Process for purifying . Process for 

the purification of liquid kydrocnrlx>ns. F. Hichter, 
Frankfort on Maine. Germany. U.S. Pats. 1,098,763 
and 1,098,764, June 2, 1914. Dates of appl., Nov. 23, 
1910, and Sejit. 9, 1912. 

See Fr. Pat. 421,277 of 1910 and Addition thereto ; 
this J„ 1911, 409 ; 1913, 224.— T. F. B. 

Oil; Method of and apparatus for purifying . O. J. 

Shiner (M. E. Shiner, Executrix), Bayonne, N..f. U.S. 
Pat. 1,099,622, dune 9, 1914. Date ‘of appl.. May 27, 
1913. 

See Eng. Pat. 13,441 of 1913 ; preceding. — T. F. B. 

Method of dehydrating fats, oils, hydrocarbons, etc. Ger. 
Pat. 273,555. See XI 1. 


Ub. -DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Patents. 

Heat ; Means for the. accumulation and transference of 

A. H. Lytnn, Ixindon. Eng. Pat. 12,618, May 30, 1913. 

]1eatin(} tubes for steam boilers or for other purj»OHea, 
have a central core of refractory material, and tlu^ annular 
splice, through which the heating gases pass, between 
the core and the tube, is fiUixi with pieces of ndractory 
material in such a way that the whole tilling is locktxl 
against accidental displacement. In a modification, 
the tube itself is filled with sha^iod, or with shajKxl and 
unshapod, pieces of refractory maU^rial similarly held in 
(Hisition. The hottest jiart of the tube may bo lined. 
The blocks forming the lining and the core are keyed 
to one another by rods. The core may l>e hollow in older 
ti) serve for ]ireheating air and gas for combustion, or for 
heating boiler feed-water. — ^A. T. L. 

By-moducts from gases resulting from the dry distillation 

of coal, etc. ; Process of obtaining . G. Hilgonstock, 

Dahlhausen on Ruhr, Germany. U.S. Pat. 1,099,089, 
June 2, 1914. Date of appl., June 10, 1909. 

See Ft. Pat. 404,669 of 1909 ; this J., 1910, 200.~T. F. B. 

Heating ; Process of and apparatus for . F. Fischer, 

Charlottonburg, Germany. U.S. rat. 1 ,099,696, .fune 9, 
1914. Date of appl., Oct. 6, 1913. 

See Fr. Pat. 460,626 of 1913 ; this J., 1914, 90.— T. F. B. 

OonducUng-fikments ; Process of preparing . H. D. 

Ma^en, BloomBeld, N.J., and W. Q. Houskeeper, 
Hiiladelphia, Assignors to Westinghouse Lamp Co. 
U.S. Pat. 1,099,096, June 2, 1914. Date of appl., 
Maroh 31, 1909. 

See Ft. Pat. 414,267 of 1910 ; this J*, 1910, 1196.— T. F. B. 


in.— TAR AND TAR PRODUCTS. 

Tar and petroleum distillation ; Economy of heat in . 

P. W. Uhlmann. Chem. Apparatur, 1914, 1, 177 — 179. 
Apparatus is described for dehydrating tar or crude oil 
and distilling the lighter fractions by moans of the hot 
vapours from the still, whiToby smaller quantities of coal 



I and of cooling water are required, the saving of coal being 
! about 2% of the weight of tar or oil distilled. The crude 
I oil or tar circulates upwards in a tortuous jiath through 
' hollow iMirtitions in the vessol, A, and is heated by the 
! vajKiurH from the still, B, wbicli pass downwards through 
A, and are condensed, th(» middle, heavy and anthraeono 
j oils being <;ollected in a tank, 0. Owing to the gradual 
j heating of the tar or crude oil in A, there is very little 
I frothing. 3'he stc^am and light oil vapours pass from tho 
i top of A to a condenser, D, and the dehydrated tar or oil, 
i freed from its lighter constituents, is run off from tho 
I vessel. A, at E, and passed from the tank, F, to the still, 

! B.— A.T. L 

i 

I Pitch cancer ; Note on the. Imses of gasworks coal-tar which 

I are believed to be the jtredisjujsing cause, of , toith 

special reference to their action on lymphocytes, together 
I with a method. hr their inactivation. Part I. Auxetic 
1 action. J). Norris. Hiochem. J., 1914, 8, 263 — 260. 

Accordino to Boss and (Voppor (bcm) this J., 1913, 416) 

I the predisjKisition to cancer caused by pitch is due to the 
I presence therein of two classes of siibstanoes, namely 
I aiixoticB (mostly amino-compounds), which induce celi- 
i division in white blood colls, and kinetics (including most 
' of the alkaloids) which excite amceboid movements in 
: cells. Exporiment-s by tho author show that tho auxetics 
I in coal-tar are buscH present in the anthracene fraction 
(b. pt. 100"— 200° C. at 16 mm.). Tho bases may be 
I separated from the tar by shaking it for 1 hour with twice 
I its volume of 6% hydrochloric acid, allowing to stand 
I overnight, centribiging, and precipitating tho bases from 
I the acid liquor with strong ammonia, care being taken 
j not to add excess. Attempts wore made to isolatii the 
I bases by fractional esrystaUisation of the piorates. The 
j most insoluble picrato melted at 199° — 201° C. and had 
i the composition, C,,Hi 40 QNe. The free base separated 
therefrom poBsessod auxetic activity. Another piorate 
fraction rawted at 161° — 162°C., but tho quantity was 
! not suffioient for analysis. The auxetio activity of aqueous 
extracts of tar is rapidly lost on exposure to air and a 
simple method of rendering the tar inactive in regard to 
auxetio power consists in boating it to 160° C. and sub* 
jecting it to the action of a blast ( f air or oxonised air 
(see also Eng. Pat. 11,984 of 1913 ; following.) Another 
method for rendering the auxetics inactive, vit., 
treatment with formaldelwde (Robinson, Eng. Pats. 4169 
and 10,166 of 1913 ; this •/., 1914, 412), is being tried on a 
practical scale in a briquette works at Cardiff to ascertain 
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whether the treatment ia effective in preventing pitch 
cancer among the workmen. — A. S. • I 

Hromiruition of benzene and its lamiologves. Catalytic , \ 
action of rmnyanesv. L. Cay, F. Diicelliez and A. j 
Kaynuud. (Vniiptea rend., 1914, 168, 1804 — 1800. 
Metallkj mungancHe acceleratcH the action of bromine { 
on benzene and toluene very eonaiderably and ia not itself j 
changed in th(^ procesa if the reagents are diy.- W. II. P. | 

[Pre'imration uf unthraqmnone. Aniline Jilack, Indulines 
etc.\ Magm si inn chloride. 11. Jts effect on the oxitiisirnj j 
action of chlorates and nitrates. Hofmann and otbera. ' 
AVrlV. i 

I 

Klectrochemical oxidation of aromatic hydiocai Inins and \ 

]ihenols, Fiehtrr and Stoekei. AVv-XI. I 

Pat K NTS. ■ 

Tar, tar oils, or pitch ; Method of and means for rnnoinny I 

deleterious substances from . fi. Koaa, (lielaea ' 

Eng. Pat. 1 1,984, May 22, 19i:i. | 

Thk “aux«4-ica” preaent in tar, tai oila, or pitch are j 
removed by bringing the auhatance into intJiiiati* contact i 
and spraying it with hot. watiT or hot dilute aci<l, j»ro- | 
jecting the mixture on to a plate or plates to j^ffeei lurthc^r ! 
division and mixing, then agitating the niixtuie, and | 
finally allowing it to aoparate and removing the a(|ueoua | 
liquid. In treating tar, about t.wi<*<^ its volunn^ of hot 1 
water (at KX)'’ to 212*^ ('.) may be used, whilst when using [ 
an a(!id solution {e.y., ri% sulphuric or hydrochloric acid) : 
half this amount may sullice. The auxetics may he 
removed or destroyed by passing air or oxygen (which , 
may be ozonised) through the tar or tar ])ro<luet during 
distillation or at any other c.on venienf. stage of manufaetii re. | 
An apfM^rutus suitabh^ for carrying t>ut thc^ abovt^ piocess 
is described. — F. H. 

Arylidtis of 2.^-{hydr]ox.yvaphthoic acid and formaldehyde ; 
manufacture of condensation pioducts from the - - - . | 
Oheni. Fabr. Grieshenu-Elekt ron, Frankfort, (icrmany. ! 
Eng. Pat. 3312, Feb. 7. 1914. Under Int. Conv., 1 
May 17, 19i:i. 

FoKMALDKHynR aots very readily on the arylide.s of [ 
2.3-hydroxynaphthoic acid in alkaline solution, even at i 
the ordinary temperature, forming products which can i 
bo separated from solution by precijiitation with acid. ' 
The constitution of the new jiroducts has not been deter- j 
iniiUMl, but they differ from tlui arylides themsidves in ; 
being less easily soluble {e.y., in acetone) and they are j 
decomposed by heat. They may l>e used as azo dyestuff j 
components — T. F. 13. : 

Nitro products from petroleum and tar ; Manufacture of . i 

A. S. Flexor, Vienna. U.S. Pat. 1,099,976, dune 16, ! 
1914. Date of appL, July 21, 191,3. : 

See Fr. Pat. 460,281 of 191.3 ; this J., 1914, 17.— T. F. 13. I 

Arylamidcs of 2.^-[hydr-\oxynaphthoic acid ; Process of \ 
makiny the - — . A. Zitscher, Offenbach, Assignor to ' 
Chom. Fabr. Griosheim-Eloktron. Frankfort on Maine, i 
Germany. U.S, Pat. 1,101,111, June 23, 1914. Date ; 
of a])pl., Nov. 14, 1913. j 

See Eng. Pat. 23,732 of 1913 ; this J., 1914, 70. -T. F. B. j 

Method of dehydrating fats, oils, hydrocarbons, etc. Gor* 
Pat. 273,656. See XII. | 
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Lokao dyestuff. [Chinese green.] A. Hiidiger. Arch. 
Pharm., 1914, 252, 165—186. 

Lokao contains a blue dyestuff lokaonic acid, C 4 ,H 490 s(, 
in oombination with calcium and aluminium. The acid 
forms unstable ammonium salts and is readily hydrolysed 
by dilute hydrochloric acid to form rhamnose and a ymlet 
dye^tHff, lokanic acid, Concentrated potas. 

•imn hydroxide icJation decomposes lohanic acid inW 


phloroglucinol and delokanic acid, The latter 

is a black powder insoluble in water, but forming a ohorry- 
red solution with alkalis. It is decomposed by nitric acid 
with the formation of oxalic acid and the methyl ether of 
nitrohydroxybenzoic acid. Lokao is possilily a derivative 
of flavone. - -F. Khdn. 

[Preparation of a nthr ay uinone. Aniline Black, Indulines, 
etc. I Magnesium chloride. II. Its effect on the oxidising 
action of chlorates and nitrates. K. A. Hofmann, F. 
Quoos and (). kSchncidcr. 13cr., 1914,47, 1991- 1999. 

The oxidising action of chlorates, nitrates, and nitrites is 
pnunoted to a remarkable extent by the iiresonci* of large 
quantities of hydrated niagiu'biiiiii chloride, present in the 
mother-liquors produeed in enormous quantities in the 
manufacture of jiotassium salts from earnaUite. For 
example, whilst anhydrous mlrates and ehlorates produce 
only small quantities of anthraquinone when heated 
with anthracfuie oven at higli tempenitures. a yield of 
18*9 grins, of nearly pure anthraipiinotie was obtained 
hv h(‘uting 20 grin.s. of anthraeiTie, 23 grins, of sodium 
nitrate, and 80 grins, of MgC'lj.OHjO in an open flask ; 
formation of anthniquinone began at about 12.6^ ('., and 
when the temfMM’atiire reached Hfi' f!.. 40 e.c. of water 
were added, and the ti‘m)i(‘ratuie then raised gradually to 
.3(MF(!. The anthracpiinorie formed an upper layer and 
was purdied by mixing with 6 grms. of magnesia and 
subliming. A qiiantitati v<‘. yield (8-3 grms.) of greenish 
Aniline 131a(‘k was obtained by heating a solution of 
10 grms. of audirie hydrochloride and 6 grins, of sodium 
ehlorate iii .36 e.c. of w’ali*r with 20 gnus. MgClad'Hgl) for 
2 hours at 90' (\ ; without niagnesiuni idilornh' the yield 
was only O*.") grin. Induhru^s and Para|>hcnylciic Blue werti 
obtained in a similar mannei from a mixture of aniline 
and p-phenyh'iiediamme liydioeliloride. From a mixture 
ol 9 grins, of dinn‘1hyl-7i-pli(‘nyl(‘nediamm<‘ hydrochloride, 
10 grms, of a-iuiphthol, 4 grins, of potassiuni chlorate, 
40 grins. MgCl.^.OH.jO, and 10 e.c. of water, a jiroduet was 
obtained wdneh with /.me dust and ammonia gave a vat 
dymiig mdigo-hlue shades similar to those obtained with 
eoinmercial indo]th(*no]. A mixture of /i-toliiylenediamine 
hydroehloridi', aniline, o tolnidirie, potabsiniri ehlorate, 
hydrated magiu‘siurii eliloride, and water gave Kafranine 
and othiT products insolulilc in sodium carbonate solution. 
In the prorlnction ol mdnline from anilmi'. aniline hydro- 
chloride, anil ainiiioazohenzi'iie, the previous preparation 
of the last nanicd may In* avoideil. For exampli* a eooled 
inixtun* of 9 grins, of aiuhne, 32 gnus, of aniline hydro- 
chloride. 70 grins. Mg(’lj,,<)ll.J), ami 60 c.e. ol water was 
treated witli a solution of 7-6 grms. of sodium nitrite in 
26 e.c. of water, and after 3 hours at the ordinary iem]tera- 
tiire, was healed to 120'' C. The product consisted chiefly 
of alcohol-solnhle indnline. Phenols and /:j-naphtbol 
can he oonvert(*(l into nitroso-com pounds by trcatmerii 
in neutral or fi'ehly alkaline solution with sodium nitrite 
in presenei* of a large quantity of hydraWd magnesium 
chloride or snlphati*. A yield of oxahe acid corresponding 
to 7-5 grms. of calcium oxalate was obtained from 12 grrns. 
of hcci'hwood sawdust. 80 grins. Mg('l.j,6H20, 10 grms. of 
magnesia, and 17 grms. of sodium ehlorate. Oxalic acid 
was also obtained from molasses at 260“^ — 3(Xr (J., a 
considerable quantity of trimethylamine being first formed 
at a low*er temperature. The authors conclude from their 
ex|ierinients that the activating infliienee of magnesium 
chloride is not due to hydrolytic dissociation, but probably 
to its great tendency to complex organic formation. — A. S. 

Influence of artificial organic colouring matters on the 
enzymic hydrolysis of proteins. Diaminovich and 
Guglialmelli. See XIXa. 

Patents. 

Colouring matters ; Manufacture of fast light-proof . 

N. W. Turkin, Moscow. Eng. Pat. 6737, March 7, 
1913. 

A oolloidal solution of the colouring matter is formed in a 
mass containing Turkey rod oil and a salt of an alkali or 
alkaline-earth metal by heating the mixture until it 
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solidifies on cooling. The use of basic aluminium acetate 
is advantageous, also the addition of naphthalene and 
certain oils and fats containing trimethylamine, cholt'stcrol 
or triglycerides, these additions improving the fastness 
to light. All coal tar dyes arc suitable for use in tln! 
proeciss, and a variety of indifferent materials may be 
added to the mass. A special diluting vainish made by 
heating fish oil with naphtha and (hssolving the product in 
naphtha, etc., is used for preparing paints and printing 
mixtures. — .1. B. 

Triiiazo dyMtiiffa ; Manufacture of - . 11. B. lUnsford, 

hondem. From L. Ctvssella und Co., Frankfort on Maini‘, 
Germany. Eng. Pat. 17,030, July 24. 1013. 

This i)ri)ce8S relates to tho manufacture of dyestuffs ef 
the type, nai>htholdisul])honie acid-Na-P-Na-naphthyl- 
aminosulphonio ooid (l.O or 1.7)-X, where P represents a 
7 )-phcnylone or substituted p phi nylene mich‘us and X 
a further diazotisable amine other than an annnonaphthol- 
sulphonic acid, 'riicy may be obtainc'd by eombiinng a 
eoinpound of the type,' -N o-P-Nu-naphtholdisiilphonio 
acid with l.ff or i.7-na}»hthylamineHulj)honn! acid, 
diazotising, and combining with a diazotisable aniin<‘ as 
mentioned above, or by eombining a eompoiind of the 
type. -Ng-P-Na'Cl^vo acid, with a nanhtholdisulphonic 
aeid, diazotising, and eombining wdli an amine, or 
from a compound of tlu' type. -N^-P N.^ (3evo acid -NO^ or 
-Ntl-aeidyl by combining with a naphtholdisiilphonic acid, 
reducing or saponifying, diazotising, and combining with 
,i diazotisable amine. The dyestulls obtaim'd by this 
process can be diazol.isi'd on the fibre and developed 
w'lth /-^-naphthol, producing blue shades fast, to washing 
and light. T. E. H. 


I 


Vat dyeMuffi, ; Manufacture of . 0. Imray, London. 

Fr6in Farbwerke vorm. Meister, Lucius, und Briining* 
Hiichst on Maine, Germany. Kng. Pat. 3682, Fob. 12, 
Iff 14. Adilition to Eng. iW. lff,5ffff, Aug. 27, 1912. 
'rHK condensation products of halogon-iiuinonos and 
arylamines are treat<ed with sulphur compounds other 
than thosii eniiiiu'rated in Eng. Pats. lff,.'>ffff of 1912 and 
22,528 of 1913 (sue Fr. Pat. 417,r>ff2 and Additions thereto, 
tills J., 1913, 22<» ; P.H4, 217;. Tho following may bo 
used for this purpose: llvilrosulphites, anhydrides of 
thioearbonie aeid. thiosulphuru! aeid or thiosulphates, 
sulphur alone or in pnvjence of a substance capable of 
combining with Imlogen or acid (otluT than sodium or other 
metallic sulphidi^ or sulphydrate imdiidod in Eng. Pat. 
19,599 of 1912), or a sulphur halide. A diluent may be used. 
Soiiu' of those substances give rise to products closely 
resembling those previously (hwiribi^i, whilst in other oases 
iliOeient pioduets are formed. For e\ain}»lc, the dyestuffs 
obtained by lh<> action of a thiosulpluite or of sulphur 
’ ' ' ‘ ' '“g halogen or 

greyish-blue. 


in presence oi a siinHUinee ca|moie oi niiuui 
aeid, dye W'ool olive gri»>, greyish-brown, 
and brownish- black shades. --T. F. B. 


liyeatuffs of the Quiuohue Yelhio Mcrica ; Manvfact^ure of 
I haloyeuatcd . G. Imray, London. From Farb- 
I werke vorm. Meister, Lucius, und Briining, Briohst on 
i Maine, Germany. Eng. Pat . 8577, April 4, 1914. 
j PnTHAiJci acid is condensetl with a tii-halogen-quinaldine 
j or a halogcnated (juinaldine or a homologue thereof, which 
I contains a halogen or methyl group in the o-position to the 
I nitrogen, and the siibstitutoil quinophthalones tlnu* formed 
I are sulpliouat(‘d. The products are faster to light tli»n 
. Quinolinic Yellow. — T. F. P>. 


Diazo aalt-a in a aolid form : Method for 2>^roduri7uj . 

U. B. Hansford, London. From L. Gassella und Co., 
G. ra. b. IL, Frankfort on Maine, (Jermany. Eng. Pat. 
23,945, Oct. 22, 1913. 

Thk stability of the solid diazo compounds, obtained by 
diazotisatiorl in concentrated 8ul|)huiic acid and con- 
verting the excess of acid into bisulphate, may be eon- 
sid<;rably increased by adding to the liquid, after 
diazotisation, magnesi'a or magnesium carbonate to 
neuf rahse the greater ]>art of tlie acid. For example, 
21 kilos, of p-nitranilinii are mixed with 3fi (> kilos, of a 
mixture of equal jiarts of nitrosuliihuric and sulphuni- acids; 
when diazotisation is eoniple1,e, 8 kilos, of magnesia and 
then 30 kilos, of powdered potassium or sodium sulphate 
are added. The, mass becomes still after a short time, 
and can be ground to an almost colourless, very stable 
]iowder. -T. F. B. 

[Anthracene'] dycatuffs ; Manufarfine of . H. B. 

Hansford, Lorldon. From L. Gassella und Go. G. m. b. II., 
Frankfort-on-Maine, German v. Eng. Pat. H43, .Ian. 
19, 1914. 

l-AMlNO-2-METllYLANTHKAQUrNONIC is heated with Sllljlhlll' 
to a high temperature in ]jresenco of an aromatic amine 
having at least two amino groups in tho molecule. When 
p-phenylenodiamino is the amine used, a product dyeing 
violet shades is obtained, whilst with benzidine a claret 
dyestuff is produced. The use of one mol. of tho amine 
to two mots, of the anthraquinone derivative gives cspiicially 
good results. Instead of aromatic ^minos, nitro or azo 
coiiqioundH which yield on reduction ooinjiounds having 
at least two amino groups may bo used.— -T. F. B. 


Azo dyes ; Manufacture of — . P. A. Newton, London. 
From Farbenfabr, vorm. F. Bayer und Co., Elberfeld, 
Germany. Eng. Pat. 22,313, Oct. 3, 1913. 

Tun diazo compounds of o-nitraniline or its homologues 
or derivatives are combintxl with acetoacotic-anilide-T?- 
carboxylic acid. The products aro solublo in water and 
are particularly suitable for preparing lakes, which are 
pure greenish -yellow in colour, and very fast to oil and 
to waUir. The acetoacetic-anilido- 7 )-oarboxy lie acid m ay bo 
obtained by heating an ester of Ti-aminobouzoic acid with 
aeetoocotic eater and saponifying the resulting eater. 

— T. F. B. 


1 J*igm€nta : Nem compound [3 ‘V-dinitr<t-4A'-diaminobenzo~ 

1 'jihenone] auilahle for nae in the manufacture of . 

I .1. Y. .lohnson, London. From Badische Anilin und 
I Sixla Fabrik, LudwigHhafen on Rhino, Germany. Eng. 

Pat. 8691) of 1914, date of appl., Sept. 5, 1913. 
i 4.4'-l)i<;HU>KOiiJ<:HZoenKNONK is nitrate<l and the nroduot 
is heated for 10 hours at 150"— 160" C. with alcoholic 
i ammonia eonlaining 10”,, Nila,- after crystallisation from 
i m-cresol the jiroduct melts at 292" C., and is considered 
1 to be 3.3'dinitro-4.4'-diaminob( nzophonono ; it differs 
; materially from tho product obtained by (kmsonno^^ 
i nitrating* diamiiiobcnzophenone, which melts at 121" C. 

' If 109„ aqueous ammonia is userl, tho diainino compound 
; is olitaiiicd mixed with 3.3'-diamino-4-chloro-4-amino- 
bcn/«ipheiioiic. T. F. B 

i .Lo dyaluffa for wool; Manufwture of . P. A. 

! Newton, London. From Farbenfabr. vorm. F. Bayer 
I mid (!o., Klberteld, Germany. Eng. Pat. 14,700, 

; June 25. 1913. 

: Skk Ger Pal. 269,213 of 1912 ; this.L, 1914, 247.— T. F. B. 

Suljdiurlaed dyea and jiroreaa of mal'iuy aarne. II. Ilaimaiin, 
Dessini, Assignor to Act.-ties. f. Anilinfabr., Berlin. 
U.S. Pats. I,098.25J) and 1,098,260, May 26, 1914. 

I Date of appl., Oct. 16, 1912. 

' See Fr. Pat. 4.54,782 of 1913 ; this J., 1913, 863.“- T. F. B. 

I Sul'phur dyca and jrruveaa of making mine. H. Heimann 
i and 1* V^iick, Dessau, Assignors to Aot.-Ges. f. Anilin- 
I fabr., Berlin. U.S. Put. 1,099,039, June 2, 1914. 

Date of appl., Feb. 26, 1913. 

! See Fr. Pat. 154,782 of 1913 ; this J., J913, 863.— T. F. B. 

Azo dye; Red . IL Jordan and W. Neolmoior, 

Leverkusen, Germany, Assignors to Synthetic Patents 
Co., Now York. U.S. Pat. 1,098,388, Juno 2, 1914. 
Date of appl., July 22, 1913. 

See Eng. Pat. 17,322 of 1912 ; this J., 1913, 862. -T. F. B. 

.420 dyestuffs ; YeUow . P. Volkmann, Ijevorkusen, 

Germany, Assignor to Synthetic Patents Co., New 
York. U.S. Pat. 1,098,600, June 2, 1914. Date of 
appl., Aug. 7, 1913. 

Skb Eng. Pa)'* 8^15 i this J., 19U, 414.— T- F* F* 
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Sulphide dyestuffs ; Feist y^w . Jl. Horz, Frankfort, 

and W. Fronneborg, Fichenheim, Germany, Assignors 
to Caasella Color Co., Now York. IJ.S. Pat. 1,100,877, 
June 23, 1014. Dateof appl., Feb. 21, 1913. 

Sek Eng. Pats. 22,45.1 and 20,070 of 1012 ; this J., lOl.'l, 
862. T. F. B. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

(yfUnlose ; Action of cuprammonium hydroxide on - — . 
E. Conneradc. Bull. Soc. (Juni. Belg., 1014, 28, 
176—186. 

A PHYSICO-CHEMICAL investigation of the action of 
cuprammonium hydroxide solution on cotton collulose. 
From the results it is concluded that cuprammonium 
solutions made at low tcmjieraturcR contain a relatively 
large amount of the colloidal cuprammonium hydroxide 
and that the solubility of cellulose is proportional to its 
concentration, the cupnc hydroxide as such pla3ring a 
secondary fiart in the reaction. The solution of the cellulose 
apfiears to bo brought about by the fixation of increasing 
amounts of colloidal cuprammonium hydroxide and water 
up to a limit of equilibrium between the liquid and solid 
phases ; the strongly hydrated colloidal complex also fixes 
ammonia in proportion to its concentration, tending 
towards stabilisation of the solution. The coagulation of 
the complex in solution is reversible. — R. G. P. 

Cellulose ; Action of concentrated sulphuric acid on — . 

S. Tschumanow. Kolloid-Zeits., 1914, 14, 321 — 322. 
Strips of lilter-pajier weighing respectively (1) 0*083, 
(2) 0*1714, (3) 0*3290, (4) 0*654, (6) 1*264, and (6) 2*6913 
grms. were each left in contivet with 100 c.c. of sulphuric 
acid of sp. gr. 1 *84, After 24 hours there resulted : 
(1) a clear olive green liquid, (2) a clear dark greenish 
brown liquid, (3) to (6) dark-coloured hquids ; 
after 3 days all the solutions were black. 60 c.c. of 
solution (6) was diluted with 2 litres of water, the 
precipitate washed free from sulphuric acid, and dric*d 
at 100“ — 1 12“ C. ; it contained : C (»2'10, H 6*00, 0 32*90%. 
After remaining for 2A years in a desiccator over sulphuric 
acid, solution (6) had set to a gelatinous mass. (See { 
also Sabbatani, this J., 1914, 692.)— A. fcJ. . 

Nitrocellulose; Solubility of — in ethyl alcohol. B. 
Schwarz. Caoutchouc et Outtajiercha, 1914, 11, 7964 — 
7967, 8199—8200 and 8369—8360. 

From published data and his own ex (x;ri mental rmilts, the 
author shows that the solubility of various kinds of nitro- 
cellulose is greatly influenced by the purity and mode of 
preparation of the nitrocellulose and the purity of the 
solvent. In particular, whilo the solubility in boiling 
absolute alcohol was liigh, it rajiidly decreased when I 
water was present, btwoming jiractically zero for 88% I 
alcohol. Similar results were obtained with cold alcohol. , 
Commercial alcohol gave somewhat higher results probably j 
owing to the impuritie^i iiresent. Experiments arc also | 
described showing the influence of the time of nitration 
of the cellulose. The solubility first rises with incjvast'd 
time of nitration, then oscillates and finally falls. — 11. E. P. 

Paper pulp in the United States ; New sources of supply of 

rawmaierial for . V. E. Nunez. Papierfab., 1914, 

12, Fost-heft, 41—44. 

In 10 years, from 1900 to 1009, the consumption of pulp- 
wood in the United States ineroased by 100%, the increase 
in home-^wn spruce being 36% and in imported spruce 
162%. At present only one- third of the pulp wood 
consumed in the United States is home-^wn and the 
present supplies in that country will probably be exhausted 
in 30 years. On the other hand, much progress has been 
made in the utilisation of other sjiecies of wood, which 
have hitherto been considered inferior for pulp mtdeing. ' 


Balsam fir has been found to be a fairly satisfactory 
substitute for spruce in the manufacture of mechanical 
I pulp for news paper, whilst jack-pine and hemlock ^eld 
I lower grade mechanical pulp suitable for cheap qualities. 

Tests are being made with several other varieties of wood 
j available in large quantities in the Western States. The 
I inferior woods are preferably ground in admixture with 
I spruce ; lir wood tends to give a free coarse pulp of inferior 
colour to that of spruce ; the yield per cord is less owing 
j to the lower density of the wood. In the South, progress 
j has been made in the utilisation of lumber waste ; olSefly 
! from long-leaf pine, for the manufacture of a Kraft-celluloee 
I by the sulphate process. It is estimated that sufRcient 
I of this waste is available for the production of 10,000 tons 
I of paper per day. There is also a large supply of stumps 
I of black gum wood {Nyssa sylvalico) which yields a short- 
j fibred pulp of the poplar class. Largo amounts of Douglas 
1 fir arc still untouched on the Pacific slope in the North. 

' Of the minor sources of supply of paper-making material, 
j Bugor-oane refuBt;, previously shredded and largely freed 
from “ pith ” by the iSimmons proei^ss is considered the 
I most promising. Fibrous waste from the sisal plantations 
! of Yucatan is also available in substantial quantities and 
j yields paper pulp of excellent quality. Cottonseed hull 
fibres ana flax straw are capable of development in their 
respective classes. Corn (maize) stalks, saw grass, cotton 
i stalks and many other ]>lanis are under investigation 
I but do not promise so well as the materials previously 
' mentioned. — .1. F. B. 

I Sulphite pulp ; Manufacture of . A. D. J. Kuhn. 

Papierfab., 1914, 11, Fest-heft, 6.3 — 60. 

I The processes and apyiaratus employed for the treatment 
I and purification of sulphite pulp after it is discharged 
from the digesters are descrilwd, with diagrams. Four 
typical modern systems are illustrated. When the con- 
tents of the digester are discharged by blowing out under 
pressure, the pulp should fall inimediattfly into a chest 
containing hot water in order to avoid coagulation of 
rosin ; it is washed repeatedly with hot water in the 
same chest, which is provided with a jierforatcd bottom. 
In the best system, the pulp is not subjected at this stage 
to the action of a centrifugal pump, which would tend to 
break up knots, etc., forming splinters ; it is preferably 
diluted largely with water and run from the chest over a 
channel containing traps for the coarao underboiled lumps 
and through drum-scroons which separat-e knots and 
splinters. In this way the hardest portions are removed 
before the pulp receives any mechanical treatment and 
the stuff which posses on to the potchers or “ separators ” 
is sufficiently soft to break down completely with moderate 
agitation. The subsequent ojHirations comprise screening 
through a dnim of finer mesh, passage over sand -tables 
in a highly dilute form, removal of a portion of the water, 
straining through fine strainers ana running off on a 
prease-pfite or equivalent machine. The sand-tables must 
not b(i so wide as to retard the velocity of the stuff, and 
bouds, which cause eddies, must be avoided. The cleans- 
ing of the tables is facilitated by slanting the bottom 
latf*rally. The cross-bars of the traps may be mount^ 
on hinges and swung up for cleaning the table. Fine 
strainers of all ty]io8 are employed ; the slits should be as 
narrow as yiossible and their capacity not over* taxed ; 
continuous, regular work gives better results than inter- 
mittent operation. The chemical purification is con- 
trolled by determinations of ash and acidity.— J. F. B. 

Soda cellulose mills ; Soda recovery plant in . H. 

Schroder. Chem. App., 1914, 1, 161 — 168. 

A PRSCRiPTiON of the process and plant bmployod at a 
German esparto mill, producing 18 tons of eeUulose per 
24 hours from 40 tons of grass, the consumption of soda 
(as Na,0) being 4*2 tons. The amount of waste lye 
(sp. gr. 1*061) from the digesters was 188,000 litres per 
day. giving, when mixed with wash waten, 220,000 litres 
of feed lye of sp. gr. 1*032 for the evaporators. The strong 
waste lye from the digeaters gave, per 100 o.c., 16 grms. of 
evaporation residue, having the oomposition : water, 
20*l8;, ash, 25*17, combustible matter, 64*66%. The 
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diluted feod-lyo contained 5*06% of combustible matter 
by weight. Calorimetric determinations showed a value 
of 2451 Cals, for the evaporation residue, the water being 
calculated as vapour ; this is equivalent to a calorific 
value of 4600 Cals, for the combustible matter present. 
The quantity of combustible matter in the lyes worked 
out at 11,455 kilos, per day, oqual to 7-98 kilos, per min. 
The lyes to bo evaporated were fed, at a temperature of 
70'* C., at the rate of 167*75 kilos, of dilute focd-lye |>er 
min., to a triple-effect vaouum evaporator arid the par- 
tially concentrated prtKluet was passed forward to a rotary 
plate-evaporator, whore it came in contact with the 
combustion gases from the incinerating furnace. Tho 
[)late-ovai)orator consisted of a number of metal plates 
or discs ]>artially immersed in the lye and partially 
exposed to tho furnaoo gases ; thus a film of tho lye is | 
flicked up, evaporated and renewed as tho discs revolve. 
The furnace consisted of two parts : a rotary kiln in I 
which the evafxrration was continued to the flaming ' 
point and a vert-ical finishing furnace in which the oom- 
itiistion of the coked ash was completed. The draught ' 
in the latUu' was so regulated as to burn firactically all th<' i 
t'arbon without fusing the ash. Tho total heat developed : 
in tho furnace was calculated at 43,092 (!als. per min., ■ 
of which, assuming losses of 40%, 25,855 were available I 
for evaporative work in the rotary apparatus. At the ■ 
ratti of 680 Cals, required to heat up to boiling ])oint and j 
evaJ^oratt^ 1 kilo, of water from tho thickened lye deliverc-d ■ 
fr<»m the vacuum jian, it is calculated that 44*58 kilos, of 
water per min. were evaporated at the expense of the i 
combustible matters of the lyes. Adding to this, 13*69 l 
kilos. |)er min., as the weight of the residue of evafioration, 
157*75- -58*27 ^99*48 kilos, jnir min. represents the , 
quantity of water to be evafforated in tho trif)le-olTix*.t 
vacuum plant. This evaporation, including heating up : 
t-lu^ fc<xl-lye, wjis effected by a consumption of 20, <>13 Cals. ■ 
l>er min., sufiplied in the form of exhaust steam at 106” C., i 
and tho plant yiokkxl 136*17 kilos, of hot distilknl water 
f>or min. having a heat value above atmospheric tem- 
perature of 8119 Cals. The recovery of soda was at tho 
rale of 90%, equal to 6840 kilos, of calcined ash |>er 24 
hours at a total cost, including all charges, of M. 305 
(about £15). — fJ. F. B. 

Paper [mlp ; Terpene by-irrmluviN in the manujaclure of . 

A. Luttringer. Tapierfab., 1914, 12, Fost-heft, 6*1 67. 
Thk recovery of oil (*f turpentine and resin as by-products 
111 tlu^ manufacture of wood pulp by alkaline digestion is 
only ]>rolitable with tirnb<u- ricli in rosin. When chijis 
of wood of the ordinary size employiHl in pulji manufacture 
are steamed, the recovery of oil of turfientine is far from 
complete. In tho ordinary digestion process pine wood 
yiekis about 5 kilos, of crude oil of tur|)entino ]»cr KKK) 
kilos, of woikI. When this is obtained by the siiljihate 
process of digestion it is contaminateil with dimethyl 
sulphide and has a very unjileasant odour. I’he methyl 
sulphide disajuiears on exposure to the air but oil of 
tur|Mintine is also lost ; purification by distillation or by 
treatment with 50% sulphuric acid does not apjjear to 
be satisfactory in all cases. iStirring in sunlight with tho 
addition of potassium chloride, also treatment with gaseous 
nitrogen oxides have been profiosml. Dimethyl sulphide, 
when oxidised by nitric acid, yields a derivative of high 
boiling point, soluble in water and a solvent of nitro- 
cellulose. The non-volatile resinous matter remaining in 
the lyes separates out as an oil at a certain stage in the 
concentration of the lyos ; it is a coinmorcial article under 
the name of “ liquid rosin.” Tho mothcKl of extracting 
the resins from the wood by volatile solvents before 
digestion does not appear to bo profitable. A summary 
of the various jiatents for extracting tho rosin by steam 
or alkaline solvents, with a view to combining the rw'.ovory 
of rosin products and pa])er-j)ul]) in one oywration, is 
given. One of the most successful processes, operated 
in Franco, consists in collecting tho volatile oils at an 
early stage of the digestion process and then subjecting 
the evaporated waste Ijjro, containing tho fixod rosin, to 
destructive distillation in closed retorts. It is necessary, 
however, to treat wood exceptionally rich in resin. 

F. B. 


Paper ; The compression and density of raw inaUrials for 

the. manufacture of . C. Beafie and H. P. Stevens. 

Chom. Nows, 1914, 109 , 302—301. 

The compression of fibrous raw materials for shipment is 
limited by three factors : cost of compression, effect of tho 
oompriiHsion on the subsoijuent manipulation of tho 
I matt'rial and the limit of “ deatlwoight.” Deadweight 
; corresponds tu a density of 56 lb. yior cb. ft. —40 ob. ft. per 
; ton, boyond which tliere is no object in reducing bulk lor 
! sca-tramjMirt. A very high com]iruHsion would bo detri- 
I mental in the luise of esyiarto, since it would broak down 
I tho structure, creating difficulties in ofioning out and 
I cleaning the grass. In the case of cottonseed hull fibre, 
a high com])ro88ion would have no ill-offoot. Esparto 
bales bulk at the rate of 120 cb. ft. per ton from ordinary 
presses and 90 (!b. ft. from hydraulio presses. Moist 
mechanical wood pulp avoragea 40 ob. ft., equivalent to 
80 cb. ft, on the dry weight. The highest oompression 
for air-dry sulphite pulp is 50 cb. ft. ; with ordinary 
proBsiire ^ cb. ft, |ier ton. Soda pulp is more bulky, 
showing 80 ob. ft. for kraft pulp. All the wood pulyis 
show fairly wide variations oorr(«j)onding to variations in 
the quality of tho fibres. Hedychium coronarium ranges 
from 90 cb. ft. for a continuous light baling press down 
to 33 ob. ft. for tho heaviest hydraulic packing. Tho bwt 
way is to pack by tho light continuous press as a pre- 
liminary operation and then to coi^ress two bales mto 
one by tho heavy hydraulic press. Wnon a bulky material 
has f^) be coinjirossod with moderate pressure, a higher 
dry weight per cb. ft. can bo obtained by pressing in the 
moist, state, because the fibres are more yielding than 
when dry. When heavier jirossiiros ore employed, how- 
ever. tho moisture in tho material maintains it in a swollen 
condition and causes it to resist extreme oompression. 
With heavy pressing the densest bales are obtained from 
air-dry material.—.}. F. B. 

Paper ’testiny. i^trenyth, bulk and /Mndle. J. F. Briggs. 

Papierfah.. 1914, 12 , Fest-hoft, 25 — 29. 

'J’uE term “ breaking-length ” expresses the oonooption of 
” S{ioc.ific strength ” or strongih -units jier unit weight of 
papitr. Afiplying the same principle to the bursting 
strain tmt, which is more usually employed in trade 
, <;ircloB in England and America, the author proposes the 
I ratio, bursting strain in lb. : demy weight in lb., as an 
: exjiression of sjiecifie strength of tho same order 
I as tho (lorman breaking length. Similarly, “ bulk ’* 
j may bo regarded as sfM'cifie thickness, i.e., thickness 
I fM^r unit weight of payjor and is proportional to specific 
I volume. It is proposed to rocord ” bulk ” in terms of 
I tho ratio, thickness of 4 plies in 1 /KKK) of an inch : demy 
' weight in lb. It is argued tiial the commercial ooiicoption 
I of “ handle,” originally a purely subjective iinpreesion, 

I might be recordcHl nuiiierioally as an additive combination 
[ of the two factors sjiecilic strength and sjiocifio thickness, 

I In judging writing j>a|>erH and fine jirintings, a third 
j fotitor comes in, viz. : “ smartness ” of appearanoo, which 
I however, must remain subjective. Strength, bulk and 
“ smartness ” are tho primary factors which determine the 
I quality of fine pafwrs and indicate the quality of the 
I materials and the amount of technical skill employed 
in tho manufacture. To a certain extent these laotors 
I are mutually inimical and the values obtained are the 
i result of a compromise. In order to obtain tho desired 
degree of “ smartness ” with fiapors of heavy substance 
it is frequently mwessary to saerifleo one or both of the 
factors which combine to create the impression of 
” handle.” — -J. F. B. 

Balsam fir as a pulp wood. Board of Trade J., June 11, 
1914. IT.U.] 

Bai.sam fir, a tree which was (*onsidercd of little value 
a few years ago, is now in demand for pulp wood on 
account of the ex[)ansion of the pulp industry and the 
consequent rise in tho price of spruce. Balsam has also 
begun to take the place of spruce for rough lumber, laths, 
etc. Tho chief objection to the use of Urge amounts of 
balsam fir in mechanical pulp is that the pitch ” in the 
wood injures tho belts and cylinder faces upon which the 
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pulp is rolled out : this, however, is probably due to 
j^rinding balsam under eonditiotis adaptc'd to npruee. 'J’he 
acids used in the manufacture of eheinieal pulp dissolve 
the pitt'.h and any amount of lialsam may Im* used, though 
it is said that too much balsam mi the ]»ulp yields a paper 
lacking in strength. I'he balsam fir grows in northern 
New York and Maoie, in many parts of New Jlam|>shire 
and Vermont, and in the Hwaiiips of Northern Michigan, 
Northern Wisconsin and MinneHOla. Il readily re-afTorests 
cut-over areas, and quickly attains a sizi* suitable for jmlp 
WCKXi. 

Patknt.s, 

Antt^f.ptir tmjtmrnt of iroolJpii (hth, I). Humphreys, 
Stroud. Eng. Eat. ill,40K, dune l(», 11)111. 

Thb cloth aftf'r being well washed is tniated with a solution 
of about 1% of jihenol “or other coal tar derivative” 
at HK)" 1,0 120" K. — tl)' (!.), squeezed between hcavv 

rollers, dried at a gentle heat and then sprayed willi thymol. 


The solutions may bo used in the production of artificial 
silk, films, etc. — A. »S. 

Cellulose: Itisfallatioa for th ftianufarlurr of by the 

indirect boiling pror.c’ss. 10. Mortenid. (ler. Pat. 
27:{.8f.o, Aug. i:i, ii)i:i. 

A CKNTHAL heating installation is used, from which the 
requisibi (|uanlity of host, for effecting the digestion is 
Hupplie<i to each of a number of digesters in turn. — A. 8. 

NHunrllulosc solutions: Method of sjnnniny for 

the jrrodurtion of threads, artijkial horsehair, films, or 
the nice. E. Bcrl and M. islcr. tier. Pat. 273,1)36, 
June 17, 11)13. 

'rjiKEADS. films, or the like of collodion, ])ropared in the 
usual way from nitrocellulose containing 20 -30% HjO, 
are coagulated by aijueouH alcohol of 2b- 50% (by vol.) 
concentration, at a temperature not exceeding the boiling 
point of 4*thci. — A. S. 


I^ilk : Manufacture of . K. (iracgiT and A. Kemmler. 

Berlin. Eng. Pat. 2213, dan. 27, IDH. Under lot. 
('onv.,dan. 2H, 11)13. 

Haw silk, silk waste and cocoons am picpared for spimimg 
into floss ‘‘scha]ipe” h\ treHtmenf first with a hot 
(60” -70''('.), feebly alkalitu* solut ion {e.g , 0-2r) -O-OV,', 
sodium carbonate or U!,, borax scdiition) and then with 
a solution of trypt ic fernu'iits, such as pancreatic prepara- 
tions or a solution of ^layiayof in, in presence of ammonium 
salts (()’5--l% NH4UI) aiitl 1 3^',, of a neutral electro- 

lyte such lis sodium chloride, d. E. 11. 

Flfue ami jute mistc ; I'roicss for coui>crf{ug info soft, 

curled, UHToltg fifrres. A. Scidcl and d. (h'lshergcr. 
tier. Pal. 273,881, Dec. 20, 1012 
h'l.AX or jiitc waste is digi'stcd iimiei pressure for 3 -1 
hours ill a lv(' consisting of urmc, sodium I'nrbomifi', 
1'urkcv riKl oil soap, and W'ater. A. S. 

Plastic cornjHtsition {from cellulast <.s7cr.s| and pronss for 
making the sana. W. A. lloat.f\. New York. Eng 
Pat. I8,4<)<),dune ID, ID 1 3. 

A CKIJ.TTiiOKK («ter (nitrate or acetate) is incorporated with 
camphor and a condensation product of n ketoin' and a 
thenol {e.g., dihydioxydiphciiyldiuK'thylmethanc, otitaincil 
roni widone ami fihcriol) with or without Iho use of other 
solid solvents such as camphor siihstitutcs. (S<*e also 
Eng. Pat. 18,822 of 1DI2 ; this d„ IDI3. D07.)— d. B. 

Acetylcelluloses; Manufacture of—rusolubb lu acetic 
acid and chU/roforni. Knoll und Co. tier. Ibit. 273,706, 
April 2D, IDll. 

Acetyiaiellulmses soluhle in acetic acid and chloroform 
are left in contact with suitahU' caialysers, undm- bucIi 
conditions that hydrolysis by w'at<»r is avoided, until they 
l)ecomo insoluble. Other suhstancos may he added to tlie 
ooetvlcelluloso lieforo the treatment. For example, 
a solution of acetylcellulose in ghw.lal aeotie acid is treal-ed 
with sulphuric acid, sulpho-acotic iwiid, zinc chloride, or 
the like, until a solid product, insoluble in chloroform 
and acetic arid, is tiroducod. Or. solid acetylcellulose, 
in a suitably subdivided form, may he left in contact w'ith 
benzene, a little siilpho-wotic acid and a solvent for the 
latter, such as acetic anhydride or acid. I’lie now' 
aootylcoUu loses are soluble in formic acid, hydroxy-acids 
and their esters {e.g., tartaric acid esters), acid derivative's 
of hydrox3’-acids and their osti'rs ('.(/., diacetyltart-arie acid 
esters), acid derivatives of glycerol (ocelins and chlor- 
hydrins), nitromethano, and acet-^ lonototroehloride. They 
can 1)0 used for the preparation of artificial thretwls, filiiis, 
celluloid, etc ■ — A. S. 

Cdluloae or substances containing cellulose; Prcjmrntion 
of Kilutions of — in concentrated hydrochloric acid, 
capable of being jjredpitalcd by unter, alcohol, or saline 
elutions. R. Willstattor. Oer. Pat. 273,800, May 25, 
1013. 

Hydrochloric acid of a higher concentration than 30% 
it used for dissolving ooUuIoho (see also this J., 1913, 822). 


AcidgkcUuloscs ; Manufacture of objects \lhrcads] of——. 

Kiioll und Co. Cer J>at. 274,260, July 18, J912. 
Soi.UTioMs of aeiclylcellulosi' an- precipitated by coii- 
een1rat<*d saline Bolulioris. For example, a solution of 
aeetyleellulose in glacial acetic acid is squirted into a 
eoneeiitratod solution of sodium acetate. — A. S. 

lilcachiug ligno-ccUulose and fx do i ellulosi ; Vris'csses for 

. ' A. H. de Vaiiis and J. F. 3'. Peterson, Pans. 

Eng. Pat. 1D,0DD, Aug. 22, ID 13. Uridei Jut. C<»nv., 

Aug. 28, 1DJ2. 

Nek Fj. Pat. 44tMD7 of IDI2 ; tins J., ]t)13, 482.- 3'. F. B. 

lit tiding and nn jnegnolnaj 'materials made from V'asti 
sulphite life. 10. Pollaesek, San liaTtolomeo, Italy. 

Eng. Pat. ’20,460, Sept. 10, 1D13. 

See Fr. Pat. 462,420 of 1913 ; this J., 1914, 248.— T. F. B. 

■ Cii praunuoiiiiim stdutlous ; J^roccss of jmnhicing . 

B. Borzykowski. ChailoUenhurg, Uennany. U.S. Pat. 
l,l(H),r)18, June 16, 1914. Date of apj'l., Nov. 18. 1912. 

! See Eng. Pat. 24,996 of 1912 ; this,)., 1913, 283.-1’. F. B. 

' CelluleMr from raw ngetable materials containing cellulose 

fibres ; Manufaeture of . L. Breeh and E. 

'ryhorowski, Warsaw, Russia. U.S. Pat. 1,100,519, 
June 16, 1914. Date of appl., April 17, 1911. 

See Eng. Pat. 5552 of 1911 ; this J., 1912, 329. — F. B. 

' Flexible and waterproof material from paper sheets ; Manu- 
facture of - . (J. Magnaseo, Uenoa, Italy. U.S. Pat. 

! 1,101,029, June 23, 1914. Date of apyil., Aug. 14, 1913. 

i See Eng. Pat. 18,836 of 1913 ; this J., 1914, 640.— T. F. B. 


! VL-BLEACHING ; DYEING ; PRINTING ; 

I FINISHING. 

j Sorption \of acids by wool] ; Kinetics of — ^ — . G. von 
I Georgievics and A. Dietl. Z. physik. Chem., 1914, 87, 

I 669—691. 

i Acids art' taken uji more rapidly by wool the more eon- 
i contrated the solution, and the miluenco of concentration 
j on the velocity of absorption varies for different acids in 
! the same way as the quantity x (see this J., 1914, 251 ) being 
j greatest in the case of the mineral acids whore x has a 
large value, and least in the ease of the monobatlic fatty 
acids. For gosos, which are taken uj> by charcoal at a 
velocity practically independent of preasuro, x is unity and 
the jirooesB is pure diffusion. 'Pheso data support the yon 
(Jeorgiovics’ theory of sorption {loc. ctf.) as a combination 
of diffusion (solution) and adsorption, the former pre- 
dominating whore x is low, the latter when it is high. 
In the same group of acids the oooffioienta connecting 
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sorption with concentration follow the same order as those 
connecting diffusion with concentration, this arrangement 
being particularly marked in the ease of tlu? fatty acids. 
The tempcraturo-coofficicnt for the sorption velocity of 
acetic and of hydrochloric acids is about 1-5, indicating 
again that the proi'css is one in which solution rather than 
chemical action ])revails, although the coefficient is 
distinctly higher than those usually found for rates of 
diffusion. On diluting an acid solution which is in 
equilibrium with wool, the new equilibrium point is 
attained almost instantaneously with aeetit5, oxalic, 
hydrochloric and sulphuric acids. The widely expressed 
opinion that adsorption (or sorfd.ion) itself is a very rapid 
process is erroneous. The velocity vanes from case to 
case, and in some instances eipiilibriura is only attained 
after weeks of contact. — W. H. P. 

Silk: Thf, vu'ifjhling nf with. ftubstituifH for fin. K. 

Stern. Z. angew. Ohem., 1014, 21 1 Rb?— .‘15K. 

R’hk earths of monaxde sand, os well as tdaniiim and 
zinioniurn compounds, hav(‘ beim studn'd with a Mew 
to their use in weighl-ing silk, and it is concluded that, 
whilst these compounds could not b(‘ uhc<I succcsHfully by 
thi'mselves as substitutes for tin salt, yi'l- when used in 
conjuruition with tin, satisfactory n'sults coiihl beobtaim**!. 
The metallic compounds are not considered to he idi'al 
substances for weighting ; it is suggested that siibstarH-es 
analogous in constitution to silk fibroin would 1 m‘ prefer- 
able. -T. F. B. 

Di/rMiiff and fifnr ; Ijabdt roniponnd,^ of -and thrir 
anpUaUion in dipnaf. M. von lljinsky. Z. angew. 
Chem., lOU, 27, :bW- ,T^7. 

Fast dyeings can l>e produced with certain insoluble 
dyestuffs by immersing the fibre in an aipieous suspension 
of the dyestuff. For example, cotton is dyetl in a few 
minutes at the ordinary teuipi'iatiire by imnierHion in a 
bath of aciditiod water containing 2% of IndanthnMie 
tk;arl(‘t (J. in suspension ; when gum or other colloid is 
added to the bath, only f(Md)lc dyiungs arc priKluco^l, and 
thi'se are not, fast, to water. Th(» ju-ocess may be a]>pli(Ml 
to the dyeing of artificial silk, and is also valuable for use 
with dyestuffs which do not. readily give level shades. 
Similar adsorption compounds of dye and fibre, termoil 
“ labile lakes,” ari^ formiKl when the fibre is immersed in an 
aqueous siispensiim of a monlanf dyestuff in presence of a 
mordant; the mordant dyi^stuff can also be applied in 
this way to fibres already dyed with vat dyestuffs. 
Prilliant Alizarin Jted lakes are obtained by this method 
on mercerised goods. The insoluble metaUic compounds 
of leuco-vat dyest uffs can be aiiplied in a similar manner, 
from aiiueouB siisiiensions, giving dyeings which are 
fast to soaping and rubbing. The fibre may be intro- 
duced into a bath containing the iiiiretluecd dyestuff, 
a metallic (r.j/., magnesium) hydroxiile, and hydrosulphite, 
or the Iciico compound may be Tireparod first and the 
metallic salt may bo jirocipitatod and formed into a 
suspension. — T. B. 

Patknth, 

Dyeing machiw’ : Piecf -. 11. ('ochrano. juii., Paisley. 

Eng. Pat. June 13, HU3. 

Thk machine is provided with two recoivors, one on each 
side of the dye-box, and is wiuippcd with winches and 
snitable driving gear, whereby the cloth is carried from 
one receiver to the dye- box and from the latter to the 
other receiver, and vice verAu, the oys^ration being continued 
until the required shade is obtained, somewhat after the 
manner of the dye- jig. — *1. B. 

Aniline Black by oxidation in the air ; Dyeimj falwica and 

fibres with . A. E. Vorg4, Vincennes, France. 

Eng. Pat. 18,246, Aug. 11, 1913. Addition to Eng. 
Pat. 16,668 of July 7, 1913 (this J., 1914, 418). 

The bath is made up of 46 grms. of aniline, 3 grms. of 
p-phenylenedlamine, 36 grms. of hydrochloric acid of 
19^ (sp. gr. M62), 6 gnus, of 90% formic acid, about 


12 grms. of copper salts comprising 0 — 9 grm. of tulphate 
and 12 — 3 grms. of acetate, 1--2 grms. of sodium meta- 
bisulplute ami water to make up 1 litre. An ungreenablo 
bla(‘k is said to result by leaving the yiieces to oxidise in the 
air for 12 to 24 hours. If necessary the pieces are 
” finished ” by yiassing through a solution of aniline oil 
in water, yiroforably after chroming, (lleforonoe is 
directtxl to Eng. J*at. 16,189 of 1907 ; this J., 1908, 864 < 

-^1. B 

Printing Colour . N. W. Tiirkin, Moscow. Eng. 

Pat. 23,120, Miirch 7, 101.3. 

(Colour ytrintiiig yilat.cs are coated with the proyiaration 
described in Eng. l*at. 6737 of 1013 (see page 742), or tho 
blocks ma\ be built, up of bars consisting of the said 
prcjiaratioii. For yirinting the plates arc moistened with a 
liquid cayiablc of dissolving the composition. — d. B. 

Finishing, filling, loading and dressiny textile good^. L. 
Lilienfchi, Vienna. Eng. Pat. 7317, March 23, 1914. 
Under I lit. Uonv., April 8, 1013. Addition to Eng. 
Pat. 26.246 of 1011, dated Nov. 12, 1010. (Bee this 
J., 1012, 813, 383.) 

Thi: gouds are treated with a viscose solution having a 
eontent of alkali hydroxidi' less than, hut at least six- 
tenl lis of its eontent of ei^llulose or hydroeellulose. — .1, B. 

Starch: Proass ftw utilising used- in laundries. M. 

Brauer. (let. Pat. 273,311, Aug. 2, 1013. Addition 
to Uer. Pat. 262,601. 

3\) avoid tho use of large set, Ming vessols as described in tho 
chief patent, the waste water liolding stai’ch in sustiensioii 
is intnMliieed, together with clean water, through pifioi 
disposed side by side, into a rajiidly rotating centrifuge. 


Jre colours \on cotton]; Process of jtrod.uciny . A. 

Wiiither, A. L. J^iiska, A. Zitsoher, F. Kunort, and E. 
Acker, Offeiibarh-on-Maine, Assignors to Uhem. Fabr. 
(Jrioshoim Elektron, Frankfort-on-Maine, Germany. 
U.S. Pat. 1,099,108, June 2, li)14. Bate of appL, 
Oct. 16, 1913. 

See Eng. Pat. 17,279 of 1913 ; this J., 1914, 73.— T. F. B. 

Jhfiing procem. J. A. J^oiniiigiiey., Jluenos Aires. U.S. 
Pat. 1,099,240, Juno 9, 1014. J)ate of appl., April 27, 
1012 , 

See Addition of Dec. 13, 101 1, to Fr. Pat. 437,020 of 1911 ; 
this J., 1912, 637. -T. F. B. 

Texlili fibres ; A pparatus fur treating with liquids and 

gase.s. J., T., and E. BraiulwoiKl, Bury. U.S. Pat. 
1,101,248, June 23, 1914. Date of appl., July 31, 1913. 

See Eng. Pat. 6280 of 1913 ; this J., 1914, 133.— T. F. B. 

Reserve effecis on textile fibre; Production Of — E. 
Bentz, Manchester, Assignor to Bodischo Anilin and 
Soda Fabrik, Ludwigshafon on Jihino, Germany. 
U.S. Pttt. 1,098,146, May 26, 1914. Date of appl., 
May 20, 1911. 

See Eng. Pat. 16,389 of 1910 ; this J., 1911, 889.— T. F. B, 

Colton yarns and fabrics ; The. finishing of . L. 

Hormsdorf and B. Toiifor, Chemnitz, Saxony. Eng. 
Pat. 21,940, Sept. 29, 1913. Under Jnt. Conv., June 20, 
1913. 

See Fr, Pat. 463,073 of J913 ; this J., 1914, 248.—~T. B. 

Coating flexible objects of organic origin vnth meUU. R. 
Rafn and G. E. Schmidmer, Nuremberg, Germany. 
U.S. Pat. 1,099,934, June 16, 1914. Date of appl., 
Oct. 16, 1912. 

•See Eng. Pat. 23,969 of 1912 ; this J., 1913, 664.— T. F. B. 
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VIL-ACIDS ; ALKALIS ; SALTS ; NON- 

metallic elements. 

Seknioua ttcid in avlphuric acid ; Deieciion of minute 
quantiUea of . E, Schmidt. Arch. Pharm., 1914, 

292, lowed. 

A FEW mgrms. of codeine phosphate are dissolved in 
10 C.O. of the sulphuric acid, when a distinct green coloration 
appears changing to deep blue-green in about 15 mins, 
if seloniouB acid bo ])rosont. The colour can bo observed 
with 1 part of selenious acid in 1,000,000 parts of sulphuric 
acid.— F. Shdm. 


NUrogen in Norwegian saltpetre [calcium nitrate] ; Deter- 

mination of . N. Busvold. Chera.-Zeit., 1914, 88, 

799—800. 

Lunge's nitrometer method gives results accurate to 
within about -fO i:!^ N, but it is advisable to use an 
aqueous solution of phosphoric acid instead of water for 
the dilution, so as to prevent the precipitation of calcium 
sulphate and dissolve basic irieroury sulphate*. For 
greater accuracy Treadwell and Wegelin’s alkaline reduc- 
tion method (Diss., Zurich, 1907) may l>o used, the reduc- 
tion flask being connected with the reflux condenser by 
moans of a long tube inclined upwards at an angle of 120 . 
In this flask are placed 8 grms, of powdered Devarda’s 
alloy, 5 c.o. of alcohol, 60 c.c. of a solution of the salt- 
j)otro (25 grms. in 500 c.c.) 60 c.c. of wat<>.r, and 60 c.c. of 
sodium hydroxide solution (sp. gr. 1-3). About 20 mins, 
after the evolution of hydrogen has stopped, the contents 
of the flask are distilled to about 50 c.c., the distillate 
being received in staiKlard acid, and the ap]mratus finally 
swept out by a current of air. Parallel results should not 
dififer by more than 0*06% N. — C/. A. M. 


Ammonia, hydrocyanic acid, and cyanogen ; Catalytic com- 
bustion of to nitric oxide. W. Moldenhauor and 

0. Wohrheim. Z. angow. Ohem., 1914, 27, 334. 
Nitrogen combined with carbon (in cyanogen compounds) 
can bo converted into nitric oxide b^- catalytic com- 
bustion, the carbon being at tho same time oxidised to 
the dioxida Bettor yields of nitric oxide are obtained 
by combustion of cyanogon-nitrogen than from ammonia- 
nitrogen, whilst in the fonner case the condition of the 
catalyst and the time of contact of tho cyanogen compound 
with it are not of so much importance as in tho combustion 
of ammonia. Tho fact that gootl yiehls of nitric oxide 
oan be obtained from cyanogen under conditions in 
which ammonia would bo convoitod only into free nitrogen, 
indioatos that tho sonsitivoness of the combustion of 
ammonia is not so much duo to the deoomiKwition of 
nascent nitric oxide as to the diroct formation of free 
nitrogen.— T. F. B. 


Bromides ; Detection presence of thiocyanates and 

ferrocyanides. I. Ouareschi. Z. anal. Chem., 1914, 58, 
490-496. 

The reaction previously described for tho detection of 
bromide (this J., 1913, 942) may also bo used in detecting 
traces of bromide in presence of thiocyanate or ferro- 
oyanide ; in lliese oases tho solid or its very concentrated 
solution is heated with excess of 60% chromic acid solution 
to gentle boiling. The tost is still effective if both chloride 
and iodide are also present. Bromine was in this way 
readily detected in mixtures of 0*6 gnn. of silver thio- 
cyanate with 0*001 grm. of silver bromide and 0*6 grm. of 
silver ferrooyanide with 0*006 grm. of silver bromide. 
Traces of bromine were also recognised by the some 
method in Prussian blue and ultramarine. It is su^ested 
tiiat in the case of thiooyanatos bromooyanogen is first 
produced and then decomposed in the following manner : 

6CNBr+12H,O«6C0,+6NH,-i-6HBr ; 

6 HBr+ 2 H,Cr 04 -Cr, 0 ,-|- 6 H, 0 + 3 Br*. 

-J.K. 


Borates. The system: BaO—Bfig—Hfi at 20° C. U. 
Sborgi. Atti R. Aooad. dei Linoei, Roma, 1914, 28, L, 
630--534, 717—721, 864—867. 

Bv tho interaction of barium hydroxide and boric acid 
in aqueous solution under varym^ conditions, products 
were obtained of the composition, BaO,B,Os,4H|0 ; 
2Ba0,3Bj|0„6Hj0 ; and Ba 0 , 3 B, 03 , 7 Ha 0 respectively 
and also one in wfadch tho ratio BaO : BjOi was between 
1 : 3 and 2 : 3. Those products, together with baryta and 
boric acid were usod in a study of the conditions of equili- 
brium of the system, BaO-BjOy-HjO, at C. in the same 
manner as was described previously (this J., 1913, 230, 
666). Tho experimental results are tabulated and indicate 
that at 30” C. the only compounds formed are the triborate 
(Ba 0 , 3 B 203 ,xH 20 ) and the motaborate (fiai),B, 03 ,xHjO). 

— A.S. 

Lead in bismuth subnitraie ; Detectioii of . G. Gu^in. 

J. Pharm. Chim., 1914, 10, 22—23. 

Certain commercial samples of bismuth subnitrato when 
tested for lead by tho method previously described (this J., 
1913, 1107) were partially soluble in boiling 5% ammonium 
nitrate solution, and the filtrate then gave a yellow pre- 
cipitate with potassium chromate in the absence of load. 
Ijcad chromate is soluble in sodium hydroxide solution, 
and is reureoi])itatod by acetic acid, whereas a mixture 
of bismuth and lead chromates is ]>artially soluble in tho 
alkali and on adding a slight excess of aootic acid to the 
filtrate only tho lead chromatic is immediately ro-pre- 
cipitateil.— A. M. 

Iron and chromium nitrides. W. Moldenhauor and F. 
Groobe. Z. angew. Chom., 1914, 27, 334. 

I Finei.y divided iron, prepared by reduction of the oxide, 
combines chemically with small quantities of nitrewen 
on heating in presence of the gas for a short time. The 
amount of nitrogen combined between 460" and 860® C. 
is about 0*25%. When the heating is prolonged at 
temperatures above 600", tho amount combmed is much 
smaller. It is suggested that a saturated solid solution 
of nitride in iron is formed, and that the dissociation- 
tension of the dissolved nitride increases with the time, 
OH is known to be the case with chromium nitride. A 
chromium nitride, Cr^N, has been obtained, together 
with CrN, by the action of nitrogen on chromium. It is 
soluble in dilute hydrochloric and Bul])hurio acids (CrN is 
only decomposed by concentrated sulphuric acid), and is 
converted into CrN by heating strongly. — T. F. B. 

Tungsten ; Preparation, and woperties of some deriuatives 

of pentavalent . A. Fischer. Z. angew. Chem., 

1914, 27, 336. 

Tbe reduction of tungsten hexachloride in ethyl alco- 
holic solution by means of aluminium, in presenoo of a 
dehydrating agent, results in the production of a high 
yield of tho green compound of pentavalent tungsten, 
WClj(OC,H 5 ) 3 ; it is decomi>osod by water, and possesses 
strong reilucing power, e.g., for indigo solution. An 
analogous compound, also with reducing properties, has 
been prepared by replacing tho ethyl aloohol by methyl 
oloohol-T. F. B. 

Explosive substance containing arsenic. W. J. Miiller. 

Z. angow. Chem., 1914, 27, 338. 

A BLACK Bubstanoe which exploded on contact with a 
flame or when rubbed with a bard body, was found 
deposited on the iron in a lead-lined wrought-iron vessel 
which had oontainod strongly arsenious, 36% sulphuric 
acid, tbe lead having been oorrodod in plac^ It con- 
tained iron, lead, and arsenic; the arsenio content was 
increased to 43% on washing with hydrochloric acid. 

— T. F. B. 

Radium emanation; Beductum of carbon monomde by 

hydrogen under the influence of 0. Soheoer. 

. Comptes rend., 1914, 16^ 1887—1889. 

When purified radium emanation is introduced into a 
mixture of oaibon monoxide and hydrogen at the oidinaiy 
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tcmporature reduction takes place slowly with the 
))r^action of w^ator vapour, methane and a small pro- 
portion of other hydrocarbons. — F. Sudn. 

Sulphur chloride ; Examinathn of . P. Frank and 

E. Marckwald. Gummi-Zeit., 1914, £ 8 , 1680 — 1681. 
The authors suggest that good samples of sulphur chloride 
should possess a sp. gr. (15® C.) of 1*680 to 1*690 (pure 
1*684). When 105 c.c. are distilled, using a standard 
flask and condenser (of which minute details are given), 
96 c.c. should distil within 4®, the first 5 c.c. being rejected. 
The sample should contain at least 98*8% SaCl^ 
calculated on the basis of chlorine content determined 
by the following new method : — 10 — 15 c.c. of nitric acid 
vfsp. gr. 1*5) (containing sufficient silver nitrate for the 
reaction) are introduced into a small pressure flask of 
100 c.c. capacity, having a stopper ground in and secured 
by a lever. 0*2 to 0*5 grrn. or the sample are weighed 
111 a small weighing bottle which is then arop])cd into the 
flask. This is shalcon till all the sulphur chloride has 
•disappeared, warmed for 20 — 30 mins, on the water- 
bath, cooled and ojicned. The precipitate and glass are 
collected by inean.s of water, the precipitate dissolved 
by ammonia, reprecipitated and weighed in a Gooch 
•crucible. This process gives good results, higher than 
those obtained by the old raetliod. — H. E. P. 

Dicyandiamide ; Technical methoda of obtaining 

from calcium cyanatnide from the standpoint of chemical 
kinetics. G. Grube and P. Nitsche. Z. angcw Chem., 
1914, 27, 368 -378. 

The method described in a previous paper (this J., 1914, 
75) has been tested kinctically, and compared with the 
otW technical methods for the preparation of dioyan- 
<iiamido in which ammonia or solid zinc cyanamido are 
used as accelerators in solutions of cyanamidc. The 
zinc cyanamido method is shown to be mainlv a case 
•of heterogenoous catalysis, the reaction velocity being 
practiciUly inde|)ondont of the rate of stirring. The 
velocity increases more rapidly than the amount of 
■catalyst added. In the authors' method of polymerising 
calcium cyanamido solutions the rate of formation of 
■ilicyandiamide is increased by the presence of calcium 
chloride. A study of comparative yields shows that the 
new method is not inferior to the others as a technical 
process for the manufacture of dicyandiamide. — W. H. P. 

Nitrogen; Absorption of by calcium. R. Brandt. 

Z. angcw. Chem., 1914, 27, 424. 

Calcium, in pieces weighing 3 to 5 grms., is completely con- 
verted into CdjNa on heating to 400® — 500° C. in nitrogen. 
The pieces retain their form. The velocity of the reaction 
increases from 300° to 440° (^, then decreases and is 
zero at about 800° C., the melting point of calcium. 
Above this temperature, the velocity again rises to a 
considerable value. — A. T. L. 

^[Preparation of anthraquinone. Aniline Black. Indulines, 
etc.] Magnesium chloride. II. Its effect on the oxidising 
actio7i of chlorates and nitrates. Hofmann and others. 
Ees IV. 

Pitchblende discovery in India. Morning Post, July 4, 
1914, [T.R.] 

Deposits of pitchblende have been discovered in a peg- 
matite to the east of Banekhap, in the Gaya district of 
Bihar. At present between 8 and 9 cwt. has been raised. 
•Bamples have been found to contain 83*39% of UjOg, and 
'260 to 316 mgrms. of hydrated radium bromide per metric 
ton. 

Potash salts in Spain ; Discovery of . Board of Trade 

J., July ft, m4u [T.R.] 

Extensive deposits of potassium sulphate and oarbonate 
have been discovered near Cordona (40 miles north-west 
H)f Barcelona). The deposits are of great thickness and 
ibegin about 200 feet below 4he surface. 


Sodium nitrate, borax, and phosphate in Chile. Oil, Paint, 
and Dnig Rep., Juno 22, 1914. [T.R.] 

The production of sodium nitrate in Chile during 1913 
was valued at nearly £22,000,000, and of borax at over 
£400,000. A large, rich deposit of phosphate has been 
found at the mouth of the Huasco River, about 100 miles 
north of ^"alpa^aiso. 

Itussian chemical industry in 1913. Board of Trade J., 
June 11, 1914. (T-R.] 

The past two years have been favourable for the chemical 
industry of Russia. A nunilMT of works have had to 
increase their share capital, and in 1913 four new com- 
panies wore formed with a total capital of £68,500; of 
this amount £.50,009 is the capital of a company for the 
manufacture of soap and stearine. The production of 
sulphuric acid has increast*d particularly, following on an 
increased importation of pyrites from 104,400 tons in 1911 
to 142,400 tons in 191.3. The imports of other raw 
niaierials used in the chemical trade likewise show an 
increase. The chemical market has remained firm, and, 
as the home industry has been unable to supply all the 
demand, there has been a large increase during the past 
two years in the imports of chemical and pharmaceutical 
products. 

Ammonium sulphate plant at Fuskun, China. Board of 
Trade J., July 2, 1914. [T.R.] 

A Mond gas plant is bt*ing installed at the Fushun coal 
mines in Manchuria, with a view to supplying power for 
use in generating electricity. This plant has bwn specially 
designed for the recovery of sulphate of ammonia, Fushun 
coal being particularly suitable for this purpose, and it 
is estimated that 250 tons of coal will bo gasined per day, 
and that there will be a daily yield of i^ut 12 tons of 
sulphate. The present intention is to sell this sulphate in 
Japan or California. 

Patents. 

Persulphuric acid and its salts ; Manufacture of- , 

P. A. Newton, London. From Farbenfabr. vorm. 
F. Bavor und Co., Elberfcld, Germany. Eng. Pat. 
24,931,' Nov. 1, 1913. 

8bb Qer. Pat. 271,642 of 1913 ; this J., 1914, 484. Alloys 
of tin with aluminium or of either or Iwth of those metals 
with magnesium, zinc, cadmium, silicon, copper, man- 
ganese, etc., may also be used as electrode material in 
producing persulphuric aeid as well as porsulphates. 

■— T. F. B. 

Sodium carbonate crystals ; Process for producing — — , 
M. Spazier, Los Angeles, Cal., U.S.A, Eng. Pat. 29,827, 
Dec. 27, 1913. 

Soda ash is agitated with cold water {e.g., 180 gallons 
to 600 lb. of ash), the solution exposed to the air, preferably 
for 70 hours, and the senarated or^tals drained A clear 
granulated product is obtained.— F. Sodn. 

Cyanides ; Process for forming . J. E. Bucher, 

Providence, R.I., U.S.A. Eng. Pat. 11,797, Feb. 24, 
1913. 

See U.S. Pat. 1,094,976 of 1914; this J., 1914, 692. 
The alkali carbonate may be replaced by an alkali or , 
alkaline earth metal or compound. If the metal is used, 
it may be brought into tbo reaction in the form of vapour. 

— T. P. B. 

Silicic acid ; Manufacture of chemical^ pure soluble . 

Ges. fur Elektro-Osmose m. b. H., Frankfort on Maine, 
Germany. Eng. Pat. 9237, April 14, 1914. Under 
Int. Conv., April 14, 1913. 

An alkali silicate solution is subjected to the aotion of 
an eleotrio current in the anode compartment of a 
diaphragm cell, the oleotrodes being perforated sheets 
lying close against the diaphragm wall, and the diaphragm 
its^ (e.g., of carborundum and corundum as described in 
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Fr. Pat. 426,072 of 1911 ; this J., 1011, 042) of such 
potential that only the alkali migrates through it. The 
silicio acid obtain^ is rendered free from other acids by 
anodic puriHcation, preferably with a diaphra^ of parch- 
ment f^por; it is permanent when proiwly stored. 

— F. SODN. 

Nitric acid ; Manufacture of . C. Casman, Bercham, 

Belgium. Eng. Pat. 11,296, Sept. 6, 1013. 
SBKFr. Pat. 467,800 of 1913 ; thisJ., 1913, 1009.— T. F. B. 

Hydrochloric acid and potaeaium biaiilphate from potaaaium 
chloride and sulphuric acid ; Process for Ute continuous 

production of dry . T. Meyer, Offenbach, and 

A. Klages, Magdeburg, Germany. U.S. Pat. 1,099,461, 
Juno 9, 1914. Date of appl., Jan. 6, 1913. 

See Gor. Pat. 261,411 of 1011 ; this J., 1913, 826.— T.F.B. 

Ammonia ; Manufacture of . J. Y. Johnson, 

London. From Badischo Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. Eng. Pat. 24,823, 
Oct. 31, 1913. 

See Fr. Pat. 466,303 of 1913 ; this J., 1914, 646.— T. F. B. 

Nitrate of ammonia ; Process for the manufacture of . 

J. M. Hcrschell, London. From Wiilfing, Dahl und Co., 
Barmen, Germany. Eng. Pat. 26,233, Nov. 16, 1913. 
See Fr. Pat. 465,683 of 1913 ; this J., 1914, 644.— T. F. B. 

Fluoride of sodium and fluoride of aluminium ; Method of 

producing a double com^und of , with a simultaneous 

gaining of colloidal silicic acid. A. Humann and E. 
Tcislor, Dohna, Saxony. Eng. Pat. 12,626, May 30, 1913. 
SKBFr. Pat. 458, 750of 1913 ; thisJ., 1913, 1067.— T. F.B. 

Aluminium aceiate compounds ; Process for Ote manufacture 

of . S. Sokal, London. From Kollo und Co., 

Akt.-Ges., Biebrich-on-Rhino, Germany. Eng. Pat. 
15,020, Juno 30, 1913. 

See Ger. Pat. 272,516 of 1912 ; this J., 1914, 568.— T. P. B. 

Hydrosulphile of sodium ; Process for manufacturing 

based on the expansion of the liquefied sulphur dioxide. 
L. Desoamps, Lille, France, Eng. Pat. 19,404, Aug. 27, 
1913. Under Int. Conv., Aug. 27, 1912. 

See Fr. Pat. 469,144 of 1912 ; this J., 1913, 1166.— T. F. B. 

Barytes ; Method of separating from ores. C. J. 

Greonstrwt, Webster Groves, Mo. Reissue No. 13,736, 
May 26, 1914, of U.S. Pat. 1,069,646, Aug. 6, 1913. 
Date of appl., Jan. 16, 1914. 

See this J., 1913, 871.— T. F, B. 

Iron from liquids ; Process of eliminaiing . H. Hackl 

and H. Bunxel, Heufold, Germauv. U.S. Pat. 1,100,676, 
June 16, 1914. Date of appl., May 27, 1913. 

See Ft, Pat. 469,576 of 1913 ; thisJ., 1913, 1166.— T. F. B. 

Hydrogen peroxide ; Produdion of stable solutions of 

containing caustic alkali. G. W. Johnson, London. 
From Deutsche Gold- und Silber-Scheide-Anstalt, vorm. 
Roossler, Frankfort-on-Maine, Germany. Eng. Pat. 
13,751, June 13, 1913. 

See Fr. Pat. 460,969 of 1913 ; this J., 1914, 76.— T. F. B, 

Nitrous oxide! Process for the manufacture of C. 

Torley, Brussdis, and 0. Matter, Troisdorf, Germany. 
U.S. Pat. 1,008,305, May 26, 1914. Date of appl., 
Got. 21, 1913. 

Sll Eng. Pat. 11,828 of 1913 ; this J., 1913, 867.— T. F. B. 

Nitrogen compounds; Process of making 0. 

Frank and 0. Finoke, Berlin. U.8. Pat. 1,101,424, 
June 28, 1014. Date of appL, F^b. 10, 1012. 

Ski Tr. Pat. 430,244 of 1012 ; this J., 1012, 738.--T. F. B. 


Qrapkites ; Treatment of . E. N. Lain^, Paris* 

Eng. Pat. 5708, March 7, 1914. 

See Fr. Pat. 464,642 of 1913 ; this J., 1914, 550.— T. F. B* 

Hydrogen ; Process for f As preparatwn of by auto* 

combustion. G. F. Jaubert, Paris. U.S. Pat. 1,000,446, 
Juno 9, 1914. Date of appl., March 1, 1912. 

See Fr. Pat. 438,021 of 1911 ; thisJ., 1912, 536.— T. F. B* 

Metal adsorptions; Method for producing . B* 

Schwerin, Assignor to Gcs. f. Klektro- Osmose in. b. H., 
Frankfort-on-Maine, Germany. U.S. Pat. 1,008,176, 
May 26, 1914. Date of appl., Jan. 4, 1913. 

See Gor. Pat. 262,372 of 1912 ; this J., 1912, 1201.— T.F.B* 


Vm.>-GLASS; CERAMICS, 

Patents. 

Glass plates ; Process for making . A. W. Mathys, 

London. From Bicheroux, l^arabotto und Co., 
Oes. m. b. H., Herzogonrath, Germany. Eng. Pat. 0490, 
April 16, 1914. 

The chilled or irregular edges formed during flattening 
ore removed from the plate by a cutting device operating 
whilst the plate is being rolled. — F. Sodn. 

Plate 'glass ; Apparatus for the manufacture of raw . 

M. Bicheroux, Assignor to Bicheroux, Lambotto und 
Co., Gob. m. b. H., Herzogenrath, Germany. U.S. Pat, 
1,101,392, June 23, 1914. Date of appl, Jan. 20, 1014. 
See Eng. Pat. 9490 of 1914 ; preceding.— T. F. B. 

Fireproof materials from quartz and the like ; Method of 

producing . W. Boehm, Berlin. U.S. Pat. 

1,099,113, Juno 2, 1914. Date of appl, Oct. 30, 1913. 
See Fr. Pat. 403,147 of 1913 ; this J., 1914, 364.— T. F. B. 

Enamds : Cloudening agent for producing cloudening ejfects 

in white and process of producing the same. I. 

Kreidl, Vienna. U.S. Pat. 1,101,456, Juno 23, 1914. 
Date of appl, March 28, 1912. 

See Addition of June 6, 1912, to Fr. Pat. 429,065 of 1911 ; 
this J., 1912, 1181.— T. F. B. 


IX.— BUDLDING BIATERlAl^. 

Navaho asj)haUum. Rosenthal See IIa. 
Patents. 

Wood or cellulose ; Process for colouring, preserving, making 
flre'resiMtant, and increasing Ute mechanical strength 

of materials composed chiefly of . E. Truteer. 

Ger. Pat. 273,481, Feb. 20, 1913. 

The materials are impregnated or coated with solutions of 
esters, ester-acids or salts of ester-acids of di- or tritbio- 
carbonic acids, with or without admixture of other pre- 
serving or colouring matters. — ^A. S. 

Impregnating wood; Process of . M. Wassermann. 

Ger. Pat. 274,303, June 27, 1913. 

The wood is impregnated with a solution of cuprous 
oxide in ammonia and is then steamed. Solutions of 
higher cop|)er content can be used than when the copper is 
employed in the form”of cupric oxide. — A. S. 

Mortar ; Production of a hydraulic frex from effiores* 

cenee^ by the use of a barium salt. H. Becher. Qer. Pat. 
273,877, Oct 29, 1912. 

Lmi is mixed with sand and barium fluoride and slaked 
hot. — A. S. 
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Cement and the like from ike residues resuUina from the 
burning of and extraction of gas from household and street 
refuse^ sewage sludge^ and the like ; Process for making 

. J. XUsner, i^rlin-FriedenAu, Germany. Eng. 

Pat. 11.876, May 21, 1913. 

SEBFr. Pat. 468,551 of 1913 ; this J., 1913, 1158.—T. F. B. 

{Building] composition and process of manufacturing 
the same. A. C. de Caudomberg, Nice, Franco. Eng. 
Pat. 27,128, Nov. 25, 1913. Under Int. Conv., Deo. 6, 
J912. 

Ske Fr. Pat. 451,648 of 1912 ; this J., 1913, 605. — T. F. B. 


X.-METALS ; METALLURGY, INaUDING 
ELECTRO-METALLURGY. 

Platinum ; Assay of crude . M. Schwittor. Eng. and 

Min. J., 1914, 97, 1249—1250. 

Twenty-five grms. of the nuggots are digested with 200 c.c. 
of aqua regia (IHNO, : 3HC1) on a water bath for one hour, 
and then boiled gently for 2 hours. The solution is 
decanted and again boiled to dissolve any finely divided 
metal in suspension. The aqua regia treatment is repeated 
on the residue, and the mixture is diluted with water and 
idlowod to settle overnight. The clear solutions are 
diKianted, and the last portion filtered, into a graduated 
1000 c.c. flask, the filter being washed till colourless. 
Osmiridium. — ^The residue from the aeid treatment is soori- 
fiod with 10 — 15 grms. of test lead and enough litharge 
to fill the soorifier. The button is cleaned with as little 
hammering as possible and dissolved in nitric acid (1 : 3). 
Thu solution containing load is filtered, the filter washed 
free from lead, and drira. The osmiridium is separated as 
(;omplotoly as possible from the ])ai>er, the latter is burned 
and the ash added to the metal, which is weighed. 
Platinum. — 25 c.c. of the filtrate are evaporated to dryness, 
the residue heated for 1 hour, with oooasional stirring, 
with 5 c.c. of hydrochloric acid (1 : 9), 20 c.c. of water, and 
8 grms. of ammonium chloride, allow^ to stand overnight, 
the chloroplatinate filtered off, washed with 20% 
ammonium chloride and ignited, very gently at first, in 
an annealing cup. The met^ contains most of the iridium ; 
the quantity of the latter, if not more than 6%, can bo 
judg^ with suffioient accuracy from the colour of the 
chloroplatinate, 0*2% Ir sufiicing to impart a decided rod 
tint. Gold. — The filtrate from the platinum determination 
is treated with 5 ^rms. of ferrous sulphate, the gold filtered 
i>f! and ignited In an annealing cup. Po/iWwm.— The 
filtrate is treated with one-fifth of its volume of hydrochloric 
acid, and precipitated with 10% potassium iodide solution, 
5 dro}JB at a time, till no further black precipitate (Pdl,) 
forms. The liouor is boiled, cooled, and filtered, the 
}>r(H;ipitate wasned with dilute hydrochloric acid (1:4) 
until free from iron, ijpited in porcelain in a muffle, then 
warmed with a few drops of nirmic acid to reduce any 
oxide, dried, and weighed. Rhodium. — The filtrate from 
the palladium is reduced, while hot. with zinc, and the 
metallic precipitate digesl^ for 10 mins, with 25 c.c. of 
dilute nitric acid (1:3) on a water- bath ; the residue is 
ignited, reduced in hydrogen, and weighed as rhodium ; 
it contains the last traces of iridium. — W. R. S. 

Palladium t palladium alloys^ and hydrogen. A. Sieverts. 

Z. angew. Chem., 1914, 27, 337--338. 

The isotherms and isobars of hydrogen absorption by 
]ialladium of various forms are similar, but the quantitative 
results vary greatly with the nature of the palladium. 
The absorption at atmospheric pressure increases with 
temperature between 100* and 140° C., then decreases 
gradually, and between 700° and the m. pt. (1660° C.) 
alters very little. At 1660° the absorptive power of the 
molten metal is lower than that of the solid. At low 
pressures the hydrogen absorption varies with the square 
r^t of the pressure. The oissooiation constant of the 
dissolved hyorogen is a maximum at 137° C. and varies 
little between 8(W® and 800° C. The velocity of absorption 


of hydrogen by palladium wire increases rapidly with 
temperature ; above 300° absorption is instantaneous, 
and at low temperatures it can fall to zero. The absor pti ve 
power of commercial palladium wire is in all cases 10 to 
20% lower than that of the pure wire ; this is probably 
due to the presenoo of platinum and ruthenium, since it is 
found that palladium- platinum alloys absorb leas 
hydrogen at lower temperatures and higher oontents ot 
platinum. On the other band, silver and gold (which do 
not dissolve hydrogen) increase the absorptive power of 
palladium for . hydrogen, with increasing amounts of 
metal, to a maximum ; further addition of silver or gold 
reducoB the absorptive power ; in this ease, the hydrogen 
absorption rises with decreasing Uunperature. — T.*F. B. 

^Qold and sili'cr,] Precipitation from cyanide solutions^ 
H. A. Mograw. Eng. and Min. J., 1914, 97, 1232 — 1236[ 
Tue solution to be precipitated should be quite clear* 
Four precipitating agents an^ in use ; the nlootric cujntmt* 
charcoal, aluminium, and zinc. Electrolysis was emi^oyed 
ill South Africa for several years. Iron anodes and lead 
cathodes wore used, the deposited metal being stripped 
off the latter from time to time. By using relatively high 
current density the metal is ]>recipitated as a sludge 
or slime which can be wiped from the cathode. Electrolyus 
regenerates an appreciable amount of cyanide, but the 
precipitate is hard to melt and contains all the metals taken 
un by the cyanide liquor. The use of charcoal is restricted. 
Tliat made from soft wood is most ofiioiont ; 100 lb. of 
charcoal, twice rc-buriied, will carry ,30 — 40 ozs. of metal, 
and the ash eisily melted into bullion. The action of 
charcoal is probably due to occluded gases (this J., 1913, 
1014). Aluminium has been introduced recently in scvenl 
mills (this J., 1913, 060). It does not combine with the 
cyanide as does zinc, and thus regenerates a certMB 
quantity of the salt. Zinc is the moat generally used 
rocipitant. either in the form of shavings, or better, of 
ust (this J., 1914, 263). A slight excess of cyanide most 
present to prevent precipitation of zinc hydroxide. 
In cyanidiitg old amalgamation tailings, mercuiy is 
dissolved to a large extent and almost entirely preoipitatod 
by zino ; it may be reooveretl by retorting the preoiiiitate. 
Zinc-shavings are usually screened in recovering the 
values, so as to remove the coarser metal which is returned 
to the precipitation boxes. The finer portion (60- to 
BO-mesh) is generally treated with acid, the residue con- 
stituting high-grade material which is added to the under- 
size from the finer scroens. Zinc -dust precipitate only 
requires filter-pressing before melting down (this J., 
1914, 423).— W^. R. H. 

Copper; Oxidation and reduction of . .1. .Toannii* 

Gomptes rend., 1914, 1B8, 1801—1804. 

The velocity of reduction of copper oxide by hydrogen is 
practically constant over a considerable range of pressure ; 
that of the oxidation of copjw by oxygen diminiehes 
rapidly from the beginning of the reaction. The 
diminution is not cau^ by the fall in pressure but by 
the layer of solid oxide which interferes with further 
reaction. — W. H. P. 


Metals; Colouring *. IV. Colouring c<tpj^ §fe§^ 

hUick uHth permanganate solution. E. GrosohafL 
Deutsche Meehan. -Zeit., 1913, 233 — 239. Cliem. Zentr., 

I 1914, 1, 2123—2124. (See also this J., 1910, 1312; 

1 1913, 538.) 

Coffer and'heavily copper-plated articles can be coloured 
grey-black by treatment for 10 — 15 mins, at 100° C. fn a 
solution of 12 grms. CuS04,5H,0 and 1*5 grms. KMtt04 
in 100 c.c. H4O. Passive copper and copper which has 
^n treated with boiling sodium h^roxide seJution 
cannot coloured in this way. Red brass castings and 
tombac may be coloured in a somewhat similar way. 
Brass is coloured grey-blaok but the coating does 
adhere well Zino becomes covered with a firmly adhemrt 
shiny blaek coating. Tin, aluminium, lead, and tin- and 
iduminium-bronzes are not coloured satisfootorily. — ^A. & 
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[Jidy ai, 1014. 


Copper ami covjm alloyn ; Colouring brown bu copper 

sulphaie eolutionf. E. Groschuff. Daa Motall, 1914, 
37—38. Chom. Zentr., 1914, 1, 2124. 

Metallic copper when treated with a boiling solution of 
12 Mms. CuSOi/iHgO in 100 c.c. H,0, becomes covered 
with a dull violet grey coating consisting of a layer of 
brown cuprfms oxide and a 8u])erimpos(S deposit of a 
greenish basic co[^por salt. This greenish deposit may be 
masked by coating with Japan lac, greasing with vaseline, 
wax, etc., and a fine reddish brown to chocolate brown 
colour is thus obtained. The oopi)er surface must be 
free from traces of fat or oxide. The colour may be 
modified by varying the duration of immersion in the 
solution and by suitable after-troatraent (see also preceding 
abstract). A thicker, more yellowish brown colour, 
without any dull bluish tinge, is obtained if potassium or 
sodium chloratti bo added to the solution. Co]i];>er alloys, 
such as tombac, rod brass, brass, and aluminium- i)ron‘/.e, 
may be coloured in a similar manner. • A dull copjxir-retl to 
reddish brown colour is obtained on tin-bronze. Soft solder 
is not coloured and does not interfere with the colouring 
of copper soldered therewith. — A. S. 

Reduction by hydrogev of copper and. niokel oxides in 
prem nee. of a dehydrating agent. E. Berger. ( 'omptes 
rend., 1914, 168, 1798—1801. 

The reduction of con])er and nickel oxides is greatly 
accelerated when a dehydrating agent (anhydrous baryta) 
is i)r 0 scnt to absorb the water as it is pnalucod. The 
velocity curve for copj)er oxide at 100" C. shows first 
an irregular delay before the reaction begins and then 
a steady reduct ion to the metal without any sign of an 
intermediate stage. The curves for nickel oxide at 182® C. 
and 209® C. both indicate the existence of Nij.0. — W. H, P. 

Copper and nickel ; Hardness and modulus of elaslicity of 

isomwphous mixtures of . N. Kurnakow and J . 

Kapke. J. Russ. Phys.-Ohom. Ges., 1914, 46, 380—394. 
Z. anorg. Chom., 1914, 87, 209 — 282. 

The hardness of Cu-Ni-alloys, a continuous series of solid 
solutions, was determined by the Brinell method, using 
a ball of 9*52 inm. diam. and a load of 486 kilos. The 
modulus of elasticity was dotormined by Lormantow’s 
method (Chowlson, Ijohrbuch der Physik, I., 703). The 
results wore os follows ; — 


I Brass foundries ; Application of producer gas to . E. F. 

I Bulmahn. Trans. Amer. Inst. Metals, 1914, 7, 288— 616 . 

J The use of producer gas for melting brass, for drying cores, 

I and for power pnrpohes in the brass foundry is advocated. 

I it is essential that the gas be free from tar. At the 
Langsenkamp-Wheeler Brass Works, Indiania, an 
I installation of four Wostinghouse double-zone suction 
I producers, each having a capacity of 600 lb. of coal per hour, 

I has l)ocn in operation for 4 years with satisfactory results, 
j In the double-zone producer, the raw fuel (bituminous 
coal) is carbonised in the upper section and the residual 
j incandescent coke converted into gas in the lower section. 

1 The gas is drawn off between the two sections and serves 
i to generate steam in a vaporiser arranged around the top 
j of the lower s(x;tion : it is free, from tar and is ready for 
I use after pa8.sing through a wot coke scrubber and a dry 
I acnibber. The gas has a calorific value of 
I 110 — Il.TB.Th.U. [Hjr cb. ft. and in order to obtain 
the roquiretl temy)orature in the furnace (viz., 
2.600’— 2600° F., 1370 —1430° C.), both the gas and 
j air are preheated by the waste gases from the furnace. 

(hirvos are given showing the relative cost of producer 
j gas compared with ordinary lighting gas and with oil 
; fuel. In melting red brass with producer gas the loss of 
! metal was reduced to 0*75 — 1%. — A. S. 

I Alloys: Electrolytic separation of and their mctallo- 

1 graphic and mechanical investigation. III. Attempts to 
produce zirconium-, aluminium-, ajUmony- and chromium- 
* bronzes. H. Kromann, .1. Lorber, and R. Maas, 
j Monatsh. Chem., 1914, 85, 681—601. 

I Attempts to deposit zirconium olectrolytically cither 
! alone or alloyed with mercury or copper were unsuccessful. 

I From a bath containing zirc«>nium oxychloride (with 1% 
of irt>n as impurity) and copper sulphate an alloy was 
obtained which left a residue insoluble in nitric acid, but 
this proved to be iron in a very resistant (passive) condition. 
Similar results were obtained with aluminium, the deposits 
copper containing a rather large j)ercontago of cuprous 
oxide as well as a trace of iron. When purified aluminium 
sulphate was used no iron separated. Antimony-bronzes 
were obtained from baths containing tartar emetic. They 
differed considerably in character from the corresponding 
tin-bronzes, showing a much smaller tendency to form 
solid solutions. The photomicrographs showed quite 
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It may be deduced from the relaxation theory of Clerk- 1 
Maxwell that the hardness of a solid is proportional to the { 
product of the modulus of elasticity and the time of | 
relaxation (time required for equalisation of internal ! 
strains), and hence that an increase of hardness may be | 
due to an increase of the modulus of elasticity, or oi the | 
time of relaxation, or of both. In the cose of Cu-Ni- I 
alloys the increased hardness must bo due to increase in the | 
time of relaxation, for the modulus of elasticity can bo j 
calculated from the values for the component metals, | 
whereas the curve representing the hardness passes through i 
a maximum. In the case of brass, bronze, steel and other | 
copper and iron alloys also, increased bigness is due to 
increase in the time of relaxation. Hardened steel, lor 
instance, has a lower modulus of elasticity than soft 
iron. A substance is more brittle the greater its time of 
relaxation. It is suggested that manganeso-niokel- and 
other special steels may belong to the class of alloys in 
which increased hardness is due to increase in the modulus 
of elasticity. Alloys belonging to this class are of great 
praotical imnortanoe because increased hardness is not 
aooomnanied by any considerable increase of brittleness. 

In tne preparation of the oopper-niokel alloys it was 
fon^ necessary to odd a quantity of manganese equal 
tp 1*6— 1*8% of the weight of the nickel in order to obtain 
alloys in wMoh no oroolm were developed on rolling.— A. S, 


distinctly the existence of two constituents. Metal 
containing 2*22% Cr and 2-2% 0 was obtained from a 
bath containing copper and chromium salts ; possibly the 
chromium was present as hydroxide. — W. H. P. 

Zinc blende and lead sulphide ; Rate of solution of 

in dilirie sulphuric add. F. Rosenkranzer. Z. anorg. 
Chem., 1914, 87, 319—334. 

Weiohed quantities, usually 10 grms., of powdered 
mineral, in pades composed of partioles of M3, 0*90 and 
0*75 mm. oiani. respectively were agitated at constant 
temperature in a stoppered bottle containing a known 
volume of dilute sulphuric acid (1*26, 0*126 or 0^0125%) and 
practically no air. The small amount of hy£ogen 
sulphide formed was measured at suitable intervals by the 
methylene blue oolorimetrio method (this J., 1914, 352). 
The amounts obtained were seldom more, than a few 
mgrms., but the results showed clearly that the amount of 
hydr^en sulphide formed depended upon the time of 
reaction, the concentration of the acid, the area of the 
partioles of minerid, and the actual quantity of mineral 
present, and was indejpendent of the amount of agitation. 
Four different types oT blende and one of galena were used, 
and although each mineral hod its own rate of solution 
the temperature coefficient of the reaction was the some for 
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all. In heterogeneous reaotions the detennining factor is 
usually diffusion, the volooity being primarily determined 
by the diffusion coefficient of the soluble reagent. In the 
present case, however, the diffusion appears to be much 
more rapid than the preliminary reaction at the surface 
which tnerefore determines the velocity of the whole 
process. — W. H. P. 

Metals ; Vdocity of solution of ■ ■ in acids. I. Zinc. 

M. t’ontucrszwer and J. Sachs. Z. physik. Chem., 1914, 

87, 692—762. 

ZiNO which has been previously corroded so as to expose its 
structure dissolves in acids more readily than the polished 
metal and hence the rate of solution of polished zinc 
increaies steadily from the time of immersion up to a 
maximum. If a piece of metal which has been treated 
with 2N hydrochloric acid until this maximum is reached, 
IS then immersed in fresh acid the velocity falls steadily, 
the process of solution following the law of Boguski 
(i.r. the velocit}^ of reaction is proportional t-o the 
surface cx[)Osed and also to the concentration of the 
acid). Sulphuric acid dissolves zinc more slowly than 
liydroohloric acid when the solutions compared have the 
same hydrogen-ion concentration, suggestive of a specific 
action of the anion of the acid upon the metal. Zinc 
plates prepared from the same casting dissolve with 
different vclocitie,s owing to differences in crystal habit. 
If the zinc is rubbed with emery pa[>er before immersion 
in the acid its rat<i of solution is much greater than when 
it is ])oli8hcd with sand or filed. Treatment with emery 
also eliminates the “ induction period ” and the maximum 
velocity is attained at once. The finer the grain of the 
(inery the more active the plate becomes. Another 
method of “ activating ” the metal is to treat it with 
iodine solution. The “ black precipitate ” which is 
formed on the surface of metallic zinc during its solution 
111 acid accelerates the process of solution ; when it is 


to make active again than fresh metal. Rapidly cooled 
zinc has a longer “ period of induction ” than the slowly 
cooled metal, but after etohing its surface it dissolves 
with the same velocity. The period of induction of slowly 
cooled metal is increased by heating at 400° C. for some 
time. The authors explain the phenomena observed 
on the assumption that ordinary chemically pure zinc 
is in the passive state and that the increase in the rate of 
solution is caused by activation of the metal. They also 
elaborate a general theory of imssivity, based on the 
conception of the Helmholtz double layer, and including 
explanations of the influence of foreign metals and of 
mechanical and ohemical treatment of the surface on 
solubility, the period of induction, the periodic fluctuations 
which often occur in the rate of solutiom the passivifying 
of metals by oxidising agents and by polarisation, the 
corrosion of iron and other metals, the activation of 
metals by hydrogen, the spocifio influence of different 
electrolytes, and overvoltage. — W. H. P. 

Hiyh temperatures ; Special methods for the production of 

and the behaviour of certain metals, oxides and 

carbides. E. Tiedo and E. Birnbr&uer. Z. anorg. 
Chem., 1914, 87, 129—168. 

The furnaces used in the work were the cathode ray 
furnace previously described and illustrated (this J., 
1913, 796) and a modification of the Fischer and Tiode 
furnace (this J., 1911, 963) as illustrated in the figure. 

I The heating element was a carbon boat held betwwn 
the copper electrodes. Tunraton was so reactive at high 
temperatures that it could not often bo used. The 
apparatus was first exhausted as far as possible by a 
efaede oil pump connected with A and then a high 
vacuum was protiuced by a Gaedo mercury pump con- 
nected with B. The very high vacuum was maintained 
■ by the use of rubber rings between the glass and the 
[ metal which are cooled by means of mercury (repre- 



removed the velocity di mini shes considerably. When sented by dots in the figure). The temperatures were 

zinc which has been made -aotive is allowed to stand in t^ usually measured by means of the Hollmm-Kuribattm 

air it loses some of its activity ; in distilled water the optical pyrometer and aro tiioiefor© only anproxiamto 

activity is retained for a long-time. Metal which has once above 3000° C. The resnltB obtained with the various 

been active and allowed to become passive is more difficult metals, oxides, etc., isvcitigated are summarised in the 
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following tables. The point at which evaporation com- 
inenced was determined by the appearance of a sublimate 
on the glass bulb. 


exclusion of air. (In presence of maf^anese a somewhat 
modified treatment is necessary at this sta^, the iron is 
removed by extraction with ether from hycurochloric acid 


Oxide. 

1 1 

! TcmiMjraturc of 1 

1 volatiliitatioj). 1 

1 1 

Melting point, j 

Colour of molt 
and sublimate. 

Furnace used. 

Remarks. 

BeO 

- 1 

about 2400“ 

white like por- 
celain 

Cathode ray 

Evaporated just before molting. 

MgO 

CuO 

about 2000” , 

laixr ! 

di<l not melt 
do. 


Both furnaces 
Cathode ray 

Dissociated into its elements. 

A1,0, 

1750’ 1 

1890“ 

(;ol<mrleitM,glaaHy 

do. 

Tendency for melt to crystallise. 

Ja.O, 

20^)” i 

about 2000“ 

clear yellow melt 

do. 

Dissociated forming lower oxide. 

7A, 


24:10“ 

white o)>aque 
melt 

do. 

Evaporated just before melting and dis- 
sociated into its elements. 

SnO, 

J 

did not melt 


do. 

Dissoclateil forming lower oxide. 

SnO 

red heat 

do. 

black Hiibllmatc 

1 do. 

— 

(VO, 

1875“ 

do. 

tranaparent aub- 
limat<e In 
crucible 

! do. 


ThOf 

about 2000” 

2000“ 

wldte opariue 
Httblimab; 

do. 

— 

V,0. 

did niitevaiiurate 1 

did not melt 

— 

do. 

Dissociated probably to VO,. 

V,(), 

red heat 

do. 

blue-black sub- 
limate 

do. 


Trt,0, 

did nut evaporate ' 

do. 


do. 

— 

MnO 

1 

1 650“ 

Iduck 

do. 

Melt ery^tul!ised. 


Charge of 

Temperature 


TemiKjrnturc 


Remarks. 

at which 

Melting 

of visible 

Furnace 

furnuee. 

volatlliwition 
commenced. I 

point. 

ebullition. 

used. 


Copper 

06(1” 1 

1085“ 

2000* ! 

ReBistance 

In a rarbon boat. 

Silver 

850” 

068” 

1950“ ] 

do. 

do. 

Cold 

070“ 

1060" 

2100” ! 

do. 

do. 

Boron 

— . 

2200* 

— I 

Cathode ray 

) ImpiirltIcB distilled out of the rl» ment 

Silicon 

Tin 

1350“ 

1350* 


do. 

> before melting point determined. 

880“ 

— 

— 

RebifetHDCO 

In ejirbon boat. 

Tantalum 

2200“ 

2475* 


do. 

Metal itself used as beating element. 

Chromium 

— 

1420* 


Cathode ray 

Piirilied like B and Si. 

Tungsten 

2300“ 

— 


Resistance j 

Metal itself used ns beating element 

Mangauere 

1 

1200” 

i 

1 ! 

In a magnesia bout placed inside tho 
carbon one. 


In re i fiance furnare. 


Oxido 

Temperature 
of reduction 
by eurbon. 

Ren)ark.H. 

BeO 

2400” 

Carbide vnlitilisinl. 

MgO 

— 

Oxide dissociat^^d into eleinentB, the 
metal being highly pyrophoric. 

CaO 

1640" 

Carbide dissociated at 800“. 

AI.O, 

! 18(K)" 

Carbiile volatilised. 

B,0, 

1 2400" 

Carbide sublimed In metallic fibres. 

MiiO 

IKK)” 

Carbide dissociated at 1550“. 

TJO, 

1 1600” 

Carbide volatilised. 


Jf.B.—Of the resulting carbides, that of calcium disHociaied at 
800” C. in cither furnace; Sid voiatiliscd at 105U”(*. in tho 
roslstanco furnac.*, being diasoelated intolta elcincnta ; U(’j melted 
at 2200'’ in the resistance furnace, and at 2260" (^ in the cathode 
ray furnace, yielding a white, metnltic, pyrophoric melt. 

— W. H. P. 


Cerium-iron alhye ; Analysk of jn/rophoric . H. 

Arnold. Z. anal. (Them., 1914,' 68, 496—503. 

The alloy (0-6 to 1 grm.) is covered with water and dis- 
solved in bromohydrochlorio acid. If antimony is present 
]K>ta88ium chloride (0*5 grm.) must bo added before 
eliminating the silica and tho temperature duri^ this 
process must be carefully regulated. After eliminating 
the lulioa tartaric acid (3 to 5 grms.) is added and the 
solution poured into concentrated ammonia (50 c.o.). 
Ammonium sulphide solution (16 to 30 o.o.) is squally 
added at about 60^ C., with vigorous stirring, ^e pre- 
cipitate of sulphides of iron, copper and zinc (aluminium 
remains in solution) is kept on the water-bath for about 
2 hours with stirring, then filtered off and washed five or 
six times with warm water containing a little ammonia, 
ammonium sulphido and ammonium tartrate, with 


solution as described in this J., 1802, 040, and the other 
metals are separated by known methods.) Tho ignited 
precipitate (tn;atment with nitric atjid is necessary when 
zinc is present) is dissolved in hydrochloric acid ; tho copper 
is precipitated and determined in 4% acid solution with 
hydrogen sulfihide and the iron with ammonia. If, how- 
ever, iron only is to be determined the sulphide precipitate 
is dissolved forthwith in hydrochloric acid with the 
addition of a little potassium chlorate, and a volumetric 
method applied. For determining cerium the filtrate 
from tho sulphido precipitate is kept on the water-bath for 
two hours, evaporated to small bulk, treated for one hour 
on the sand-bath in a round-bottomed Jena fiask with 
concentrated hydrochloric acid (10 c.c.) and potassium 
chlorate (2 grms.) in order to destroy tho tartaric acid, 
evaporated to dryneas, and the residue heated for half -an- 
hour with concontrattMl hydrochloric acid (10 o.o.) and 
jiotassium chlorate ( 1 grm.). From the dilute acid solution 
of tho residue the cerium is then precipitated in tho 
usual way by oxalic acid. The oxalate precipitate may, 
if necessary, be freed from antimony and aluminium 
by BucoesBive treatment with hydrogen sulphide and 
ammonia, tho oxalic acid being first destroyed by the action 
of nitric acid. — .T. R. 

Tungsten in Bolivia. G. W. Wepfor. Eng. and Min. J., 
1014, 97, 1261—1262. 

Thebe are known at present approximately 90 deposits 
of tungsten ores, the most important of which are situated 
in the departments of La Paz and Potosi. Exports were 
estimated at $80,032 (about £18,480) in 1911, and $114,847 
(about £23,600) in 1912. The crushed ore is oonoentrated 
on tables. Wolfram oonoentrates containing tin are 
cabined and subjected to magnetic separation. Some- 
times silver occurs in the tungsten or tin ores.^W. R. S. 
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'Thermoelectric method for determining the purity of ptatinum 
ware. Buigoas and Sate. See XXIIl. 

Patents. 

JUoue ; Manufacture of eepecially from metah of 

Widely different melting poinla. A. Mauser. Ger. Pat. 
274,137, Jan. 15, 1913. 

The metal or metals of lower melting point aro melted, 
.and those of higher melting point, in the form of powder, 
4 ire injected under pressure, by a blast or the like, below 
the surface of the molten metal. In this way lead can be 
alloyed with up to 30% W, and lead, tin, zinc, and other 
alloys, not hitherto obtainable, can be jjrepared. — K. S. 

BlaM-furnace for the rmelting of iron and other ores. T. B. 
Rogorson, Tollcross, Assignor to The Clyde Furnace Co. 
(•‘ B ”), Ltd., Glasgow. U.S. Pat. 1,000,666, Juno 0, 
1014. Bate of appl.. Doc. 4, 1012. 

Eng. Pat. 10,399 of 1912 ; thls.l., 1013, 607.— T. F. B. 

Tool-deel ; high-speed . R. Becker, Crefold, Germany. 

U.S. Pats. 1,000.631 and 1,099,.532, June 0, 1914. 
Date of appl., Oct. 7, 1013. 

Ske Eng. Pttt. 27,838 of 1012 ; this J., 1013, 430.— T. F. B. 

Metals: Decarburising . J. E. Bucher, Providence, 

R.I., U.S.A. Eng. Pat. 4667. Feb. 24. 1013. 

«EKFr. Pat. 450,863 of 1913 ; this J., 1013, 1169.— T. F. B. 


Furnace [open-heorthl. F. Siemens, Berlin. U.S. Pat. 
1,098,986, June 2, 1914. Date of appl., Juno 13, 1912. 

See Eng. Pat. 10,824 of 1912 ; this J., 1912, 972.— T. F. B. 

Ores ; Concentration of . H. H. Greonway, Melbourne, 

Assignor to Minerals Separation, Ltd., London. U.S. 
Pat. 1,009,699, June 0, 1914. Date of appl., June 30, 
1911. 

See Eng. Pat. 18,943 of 1910 ; this J., 1911, 1219.— T. F. B. 

Metals : Method of joining unlike . W. D. Coolidge, 

Schenectady, Assignor to General Ehxjtrio Co., New 
York. U.S. Pat. 1,101,062, Juno 23, 1914. Date of 
appl., March 20, 1912. 

See Eng. Pat. 10,338 of 191 2-; this J." 1913, 755.— T. F. B. 

Metallic alloy and process of manufacture thereof. H. 0. 
Ormiston, Rockdalo, N.S.W. U.S. Pat. 1,101,089, 
June 23, 1914. Date of appl.. Fob. 11, 1913. 

See Fr. Pat. 455,617 of 1913 ; this J., 1913, 981.— T. F. B. 

Copper and nickel ; ExtrnHion of particularly from 

low-grade ores and proilucls. W. Borohors, Aachen, 
Germany, and H. Pcnlorsen, Trondhjom, Norway. 
U.S- Pat. 1,101,115, Juno 23, 1914. Date of appl., 
June 6. 1912. 

See Ger. Pat. 248.802 of 1911 ; this J., 1012, 933.— T. F. B. 


Ore : Process of reducing to metal. J. A. McLarty, 

Toronto. Eng. Pat. 16,277, July 15, 1913. 

^iEEU.S. Pat. 1,079,788 of 1013 ; this J., 1914, 31.— T. F. B 

Zinc. : Process and apparatus for the. exstraction of metallic 

from its ores. E. F 0 jto and P. R. Piorron, Lyons, 

France. Eng. Pat. 17,874, Aug. 5, 1013. 

See Fr. Pat. 468,140 of 1912 ; this J., 1913, 1073.— T. F. B. 

Zinc and other similar metals ; Process of and apjHiratus 

for producing . H. Sjjecketor, Griesheim on Maine, 

Germany. U.S. I*at. 1,009,211, .funo 0, 1914. Date 
of appl., May 6, 1912. 

See Eng. Pat. 10,349 of 1912 ; this J., 1912, 1082,— T. F. B. 

Zinc, from its ores ; Process for the recovery of . A. 

iloitzhoim, Diiron, Germany. U.S. Pat. 1,100,400, 
June 10, 1914. Date of appl., Aug. 28, 1911. 

4Sek Eng. Pat. 19,687 of 1911 ; this J., 1912, 994.— T. F. B. 

Oalciningy desulphurising y agglomerating y and sintering ores 
and like material. F. D. Weeks, Salida, Colo., Assignor 
to Dwight and Lloyd Sintering Co., New York. Reissue 
No. 13,768, June 23, 1914, of U.S. Pat. 910,903, March 30, 
1909. Date of appl, Aug. 9, 1910. 

See this J., 1909, 479.— T. F. B. 

Ores ; Furnace for roastingy smeltingy or otherwise treating 

. E. Buchholtz, Harrow, Assignor to Oil-Flame 

Furnace Co., Ltd., London. U.S. Pat. 1,100,711, 
June 23, 1914. Date of appl, April 10, 1913. 

See Eng. Pats. 10,564 and 27,631 of 1912 ; this J., 1913, 
»14.— T. F. B. 


Antimony and arsenic ores: Mel/tod of treating . 

A. Trifonoff and D. Gardner, St. Petersburg. U.S. Pat. 
1,097,897, May 26, 1914. Date of appl, May 31, 1911. 
SeePt. Pat. 429,411 of 1911 ; this J., 1911, 1220.— T. F. B. 


XL— ELECTRO-CHEMISTRY. 

Aromatic hydrocarbons and phenols ; Electrochemical 

oxidation of . F. Fichtor and R. Stocker. Ber, 

1914, 47, 2003—2019. 

The electrolytic oxidation of benzene in sulphuric acid in 
presence of a platinium anode gave quinone as the main 
product, the chemical efficiency of the current being 
6*3%. Maleic acid was obtained as a by-product. With 
a load dioxide anode the chief products were quinone and 
quinol, and the efficiency was 21*3%. Under the latter 
conditions, using phenol instcMwl of bouzone, it was possible 
to increase the efficiency to 34-02% !)y suitably adjusting 
the conditions ; in this case the quinone was completely 
reduced to quinol by means of sulphur dioxide. By 
reducing phenol in sulphuric acid with a platinis^ 
platinum cathode until the phenol completely disapp eared , 
a yield of 3 grms. of cyclohoxanol was obtained from 6 gi^. 
of phenol From this, by electrolytic oxidation in sodium 
carbonate solution with an anode of platinum gauze and 
using throe times the theoretically requisite amount of 
current, 2-6 grms. of cyclohexanone was obtained, in 
addition to a small quantity of maleic acid. Toluene 
on electrolytic oxidation yielded toluquinone, toluquinol, 
phenol, quinol and bonzaldehyde. o-Cresol gave tolu- 
quinol ; p-crosol gave phenol and quinol ; p-xylene gave 
small amounts of p-toluio aldehyde and various other 
oxidation products; and thymol yielded thymoquinol 
and other 8ul>stancc8. Benzene and phenol thus give 
rise to identical end-products when oxidis^ electrolytioally, 
the primary product from benzene lieing phenfd itself. 
The action of anodic oxygon rosora bios that of 
iioroxide in converting nuclear — H into — OH. The 
authors compare these results, obtained with direct 
currents, to those obtained by Drechsol with alternating 
currents (•!. prakt. Chem., 1884, [2] 29, 229 ; 1886, 84, 
135; 1888, 88 , 66).-J. R. 

Influence of a continuous electric current on the a6sorp<ww 
of nutritive substances by plants. Cbouohak. See XVI. 


Metal surfaces ; Cleaning . C. H. Thompson, Stour- 

bi^. U.S. Pat. 1,098.338, May 26, 1914. Date of 
appl., May 20, 1913. 

BeeFt. Pat. 468,524 of 1913 ; this J., 1913, 1074.— T. F. B. 


Furnace ; Electric with rotary flame for the irmiment 

of gases and vapours. L Moeoioki, Lemberg, Austria. 
Eng. Pat. 13,250, June 7, 1913. 

See Fr. Pat. 458,636 of 1913 ; this J., 1913, 1076 — T. F. B. 
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Furnacu] Electric shaft . W. N. Crafto, Oberlin, 

Ohio, U.8.A. Eng. Pat. 18,073, Aug. 8, 1913. 

See U.S. Pat^. 1,069,923 and 1,070,017 of 1913 ; this J., 
1913, 916.— T. F. B. 

Electrolytic cell. C. P. Townsend, Washington, and E. A. 
Sjjorry, Cleveland, Assignors to Hooker Electnjchemical 
Co., New York. U.S. Pat. 1,097,826, May 26, 1914. 
Bate of appl., Dec. 5, 1903. 

Skk Fr. Pat. 345,871 of 1904 ; this J., 1905, 33.— T. F. B. 


Electric battery. E. Achenhach, Hamburg, Germany. 
U.S. Pat. j,098,tK)6, dune 2, 1914. Date of appl., 
Fob. 6, 1913. 

See Eng. Pat. 29,847 of 1912 ; this .1., 1913, 611.— T. F. B. 

Manufacture of chemically pure, soluble silicic acid. Eng 
Pat. 9237. Sec VIl. 


XII.-FATS; OILS; WAXES. 


Coconut nil ; Glycerides of . A. Bbinor. Chom.-Zeit., 

1914, 38, 844. 

The composition of cocontit oil was determined by 
distilling the oil in a high vacuum, followed by fracttional 
('xtroetion of the tlistillato and residue with acetone. 
The distillate was found to consist, in quantity equal to 
three-quarters of the original oil, of caprylolauromyristin, 
m. pt. 13^" — 15'' C. There was also jiresont myristodilaurin, 
m. pt, 33" C., and a smaller amount of laurodirayristin, 
m. pt. 37" — 38" C. 'Pho distillation rc^sidue contained, 
besides the glycei ides of oleic acid, which W'cre not further 
examined, paimitodimyristin m. pt. 4.5" The insolublo 
portion of the distillation residue melf^nl at 55" C. and 
was composed of impure stoarodipalmitin. No indication 
was obtained of the pnwenee in the oil of glycerides con- 
taining caproic or capric acids.— d. A. 

Whale and other marine oik : Constants of . .1, Lund. 

Seifonsiedcr-Zoit., 1914, 41, 414 — 41.5, 443 — 444. 


The following results were obtaimnl on examining sixteen 
different samples of commercial whale oil 


! 1 

I Saponlf. 
valui*. 

lodiuc 

value. 

Weight 
of 1 litre 
at 15" C. 

Refrac- 
tive index 
at 40* V. 

Average 

. . . 1 193*1 

132*3 

, grni8. 
923-H 

' 1*4670 


. .. 1 190*2 

108*0 

921-8 

1*4659 

Highest 

. . . 1 197*0 

1 

1«1*7 

1 927*3 

i 1*4713 


Other oils gave results as under : — 



Free 

fatty 

acids. 

Saponif, 

value. 

Iodine 

value 

(WIJ8.) 

Weight 
, uf litre 
at 15T. 

1 

Refrac- 
tive 
index 
<40” C.). 

Japan fish oil . . 

6-SO 

166*2 




ho 

11*50 

185*0 

112*7 

916-4 

1*4659 

Sea elephant oil 

1*70 

180*4 

124*2 

921-5 

— . 

1)0 

0*76 

190*0 

130*9 

922-3 

— 

Do 

0*80 1 

191*4 , 

134*9 

, 923*4 

1*4684 

Herring oil retined 

0 00 i 

1845 

1374 

i 922*4 

— 

Do. . . 

2-93 

184*0 1 

— 

: 923*3 

— 

Do. dark . . 

14*10 

I860 1 

— 

— 


Seal oil 

f)*(K) I 

190*4 1 

1440 

1 928*7 


Cod iver oil .. 

0*60 1 

183-0 1 

166*1 

927*1 


Do 

0*50 

184*0 i 

167*8 

1 926*8 


Menhaden oil .. i 

1*70 

191*2 1 

178*6 

. 930*5 


Do 

6-80 

191*0 1 

1 

185*0 

j 981-u ; 



— nj. A. 


[July SI, 1914. 


Insoluble bromide value of oils; Determination of . 

A. ^mmell. Analyst, 1914, 39, 297 — 308. 

The amounts of insoluble bromide obtained by the 
method of Hohner and Mitchell (this J., 1899, 77), and 
‘ the modifications of Procter (this J., 1906, 798) and 
Sutcliffe (this J., 1914, 147) wore found to vary with the 
quantities of oil and solvent used. The most concordant 
results (within 1 or 2%) were obtained by dissolving 
2 grms. of the oil in 18 c.c. of ether and 2 c.c. of glacial 
acetic acid, and slowly adding a cooled mixture of 19 c.c. 
of other and 1 c.c. of bromine. The varying quantities 
of bromine in the j)reci]>itates indicatcnl that they con- 
sisted of mixtures of tetra- and hexa-bromo-glycoridos in 
different proportions, and that the low percentage of 
bromine was not caused by the ])rcflenco of a mixed 
glyceride. More concordant results were obtained by 
brominating the fatty needs than by brominating tha 
glycerides, while the preci])itate8 contaimHi about 62-1^'^ 
Br as compared with the theoretical 63-36% in 
linolenic hexabromido. The fatty acids from 5 grms. of 
the oil wore dissolved in 100 c.c. of othcjr, and i)(>rtions of 
20 c.c. were mixed with 2 c.c. of glacial acetic acid, chilled 
in ice-water, brominated, and allowed to stand, and the 
insoluble bromides washwi thrice in the flasks with 5 c.c. 

I of cooled ether, transferred to weighed papers, drie<l 
i and weighed. In this way the following results were 
obtained : — Raw linseed oils (7 samples), 32-60 k) 37-65% ; 

I boiled linseed oils (6), 25-95 to 33-90% ; soya bean oil, 
4-10; rftfH^ oil, 2-35 ; walnut oil, 3 00% and tung oil, nil. 

: Marine animal oils also gave concordant results, w hu h wore- 
less affected by the solubility factur than in the case of 
vegetable oils. The p<‘rcentage of bromine vari<*d from 67 
to 68-5% as against 70-96®o required for Ui 7 HaftOjBrf,. God 
liver oil, 35-20 ; whale oil, 21-70 ; brown whale oil, 25 80 i 
menhaden oil, 61*70; shark-liver oil, 17*70 and sperm oil 
1*70%. No definite relationship could be tracwl betwoeni 
the kwline values and the ]»croontages of insolublo biu- 
inidos. — C. A. M. 

Fat hardening [hydrogenation] ; Osmium dioxide as a cniulyscr 

in . W. Normann and F. Schiek. Areli. Pharm., 

1914, 252, 208—210. (Sec this J., 1913, 296.) 

When unsatnrakKl oils such as cottonseed or linseed oil 
are heated to 100" C. or over with osmium k^troxide^ 
the latk»r is reduced k) the nieiallic condition, and it is. 
the metal which acts as hydrogiui -carrier in the hydro- 
genation of oils in presence of osmium dioxide, — F. Siidn. 

Soya bean and oil trade of Dairen. Board Trade J.. 

July 9, 1914. [T.R.J 

The export of soya beans from Dairen decreased slightly 
in 1913, owing to the demands of the local mills. These 
mills, 50 in number, consume about 450,000 tons of 
beans annually, producing over 60,000 tons of oil. The 
exports of bean cake amounted to 665,428 tons in 1913, 
comimrod with 409,089 tons in 1912 ; over 80% of this 
was sent to .lapan, for use there or for transsliipment to 
the United Stotes. The exports of bean oil in 1913. 
increased by about 3(K)0 tons ; the exjiort. to Japan fell 
from 10,889* tons in 1912 to 3964 kms, and the export to 
Ghina increased to 22,487 tons ; heavy freight rates and 
liigh prices contributed to curtail the exports. An 
rxporimontal mill has been erected at Dairen, in whicli 
the oil is to be extracted by benzine. 

Soap makinjg in Japan. Bd. of Trade J., July 9, 1914. [T.R.J 
Soap, which prior to the imposition of the new Japanese 
tariff rates used to bo imported to the extent of about 
£90,000 a year, was responsible last year for only £36,000, 
of which £19,000 was perfumed. The consumption of 
soap is increasing fairly rapidly, but the domestic pro- 
duction has advanced in an even greater proportion. A 
large British company’s works are responsible for a big, 
share of this production, but there ore also sevoralJapaneso 
works making soap on a small scale. A great part of this, 
is toilet soap, especially '‘floating” soap. Exports of 
toilet soap to China in 1013 were valued at £140,000 
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(compared with £26,000 in the preceding year), to which 
may do added £26,000 worth of soap sent to Formosa and 
Corea. 

“ Acid clay ” [oil decoloriaer] in Japan. Board of Trade J., 
July 9, 1914. [T.R.] 

Laros deposits of “ acid clay ” have been found in Echigo 
Province. Tho material resembles fuller’s earth and is 
used for decolorising and deodorising oils. The price is 
about £3 per ton f.o.b. Yokohama, and about 1000 tons 
u month can be produced. 

Suitability of hardened \hydrogomtcd] fata for human food, 
Lehmann. See. XIXa. 

Fat extractor. Stokes. Sec XXlll. 


shells. Free mineral acid may be present and acts 
injuriously on lacquered metal surfaces. It may be 
1 determine by dissolving 1 — 2 gnus, of shollac in neutral 
alcohol, carofiilly diluting by shaking with 300^00 o.o. 
of water, and titrating with stande^ alkali till yellow 
if any red colour is produced with aminoazobenxeno. A 
number of samples examined contained no free mineral 
acid, but some of these samples still discoloured brass ; 

1 ‘f* found that if phenol phthalein were added to tho 
j liquid in which free mineral acids hod been estimated 
as almye and tho liquid was then titrated with standard 
alkali till a red colour was produced, tho acid value so 
obtained did not exceed 30 in the cose of those samples 
suitable for lacquering brass, While unsuitable samples 
gave acid values more nearly apjiroaching the acid value 
, doterininod in alcoholic solution in the usual wav, viz., 

I 69^2.~-R. G. r. 


Patents. 

Meiallic. catalysera for uae in the hydrogen i mi ion of oil/t ; 
and fata. J. G. Byrom, Heaton (’hapel. Eng. Pat. i 
13,382, Juno 10, 1913. j 

A SOLUTION of the salt of a metal (e.g. nickel suljihatc) is , 
treated with a solution of an alkali silicate, and the i 
jirecipitate dried, and, if desired, reduced in a current ^ 
of hydrogen. Catalytic agents thus prepared retain | 
their activity longer than the usual agents, and may also ' 
bo used as filtering media after the hydrogenation of the j 
fat.— C. A. M. I 

Fata. oilSi hydrocarbons, and similar liquids : Method of j 
dehydrating— — . A. Hering. Ger. Pat, 273,555, , 
Jan. 28, 1913. | 

The oil or the like is circulated through a heated recc])tacl(‘ ' 
by a steam pump. The oil is heated by means of hot , 
water and the pumji is (.ipcrated by low-[iressure steam. | 


Slearine from oleine; Apparatus for separating 

K. Bohm. Ger. Pat. 273,617, Feb. 21, 19li ; 
The mixture of stearine and oleine is introduced into a I 
cylindrical vessel having a conical bottom and provided { 
with a cooling jacket. Inside the vessel is a screw -agitator, 
the outer edge of which touches the wall of the vessel, 
whilst the inner edge does not extend to the ciiitral shaft. 
The stearine separated by cooling sinks in the free space i 
between the screw blades and the central shaft and is j 
then carried upwards by the slowly rotating screw. An j 
uniform mixture of oleine and crystalline stearine is 
obtained which can be readily separated by filtration. 

— ^A. »S. 

IFooJ oil ; Proccjis of preventing from coagulating 

under the influence of heat. A. Beringer, Charlottenburg, 
Germany. Eng. Pat. 21,725, Sept. 26, 1913. Under 
Int. Conv., Sept. 26, 1912. 

See Ger. Pat. 261,403 of 1912 ; this J., 1913, 834.— T.F.B. 

Manufacture of lubricants or the like. Eng. Pat. 19,338. 

See Ha. I 


XnL-PADITS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Shellac ; Contributions to the examination of hleachfd . 

H. Wolff. Chem. Rev. Fott. Ind., 1914, 21, 169—161. 
(See alao thii J., 1914, 91.) 

Tub following results were obtained in examining 06 
samples of Ueached shellac : Acid value 40 — 66 (two 
samples 70 and 76) ; saponif. value 200 to 260 (two 
samples 266 and 276) ; iodine value (Wijs) 4 — 10. Bleached 
sheUac always contains combined chlorine, and the 
presence of combined chlorine in resin mixtures may be 
constdored as an indication of iho psecenoe of bleaohad 


Terpene by-products in the manufacture of paper pulp» 
Luttringor. See V. 

Patents. 

Paints and printing colours ; Manufat'iure of N. W. 

Turkin, Moscow. Eng. Pat. 23,128, March 7, 1913. 
The colouring matter produced according to Eng. Pat. 
5737 of 1913 (sec page 742) is diluted with a carrier made 
by boating a rosin and an animal fat and dissolving the 
product in naphtha, etc., a low-nu^ting resin btung used for 
tho manufactuu^ of artists’ colours. For making printing 
colours animal fats, naphthalene, rosins or small quantities 
of glucose aro addisl to tho mixture of dyestuff, Turkov 
rod oil and alkali or alkaline earth metal salt before it is 
heated. After heating till the mass solidifies on cooling, 
the prcsluct is boiltnl with a fluid n^sin mixture made by 
boiling an animal fat and rosin with a solvent, e.g. alcohol. 

— J. B. 

ir/iiVe had : Method of making — — . A. S. Ramage, 
Assignor to Tho Chemical Development Co., Buffalo. 
U.S. Pat. 1.097,672, Mav 26, 1914. Date of appl., 
8opt. 12, 1913. 

See Eng. Pat. 17,857 of 1913 ; this J., 1914, 149.— T. F. B. 

Enamel lacquer or mrnish. J. W. Aylsworth, Assignor 
to Condensite Co. of America, East Orange, N.J. U.S. 
Pat. 1,098,608, Juno 2, 1914. Date of appl., Fob. 11, 

1910. 

See Eng. Pat. 3497 of 191 1 ; this J., 1912, 347.— T. F. B. 

Resinous condensation products and process of making Qte 
same.. W. C. Arsom, Schenectady, Assignor to General 
Electric Co., Now York. U.S. Pats. 1,098,776 and 
1,098,777, Juno 2, 1914. Dates of appl., Sept. 12. 
1912, and July 25, 1913. 

See Eng. Pat. 24,254 of 1912 ; this J., 1914, 92.— T. F. B. 

Rosin solutions; Process of preparing -^ — . H. Graf, 
Assignor to G. Sommer, Roval, Russia. U.S. Pat. 
1,099,438, June 9, 1014. Date of apfil., Nov. 18, 

1911. 

See Eng. Pat. 20,189 of 1911 ; this J., 1912, 917.— T. F. B. 

Manufacture of fast light-proof colouring matters, Eng. 
Pat. 6737. See IV. 

New compound {^.%'-din%troA.i'-diaminohentophenone\ 
suitable for use in the manufacture of pigments. Eng. Pat. 
8690. See IV. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

Vulcanised rubber ; Swdling of . F. Kirchhof. Kol- 

loidchem. Beihene, 1914, 6 , 1 — 22. 

Tbb degree of aweliing of vulcanised rubber in a |dvon 
medium (petroleum bmudne, benzene, carbon bisulpliide. 
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Ualy 81, 1014. 


carbon totraohlondo, ohloro-dorivatives of hydrocarbons) 
in different from that of raw rubber and depends pHmarily 
ii[)on the depoe of vulcanisation. The different media 
exhibit specific “ swelling powers which run parallel with 
their “ solvent powers.’^ The author expresses the 
quantity of liquia taken up when the swelling is at a 
maximum (Quj^x) exponential function of the 

specific gravity of the swelling medium : Quniax*=K*‘‘^*» 
whore 8 is 100 times the sjwcific gravity and x is termed 
the “specific swelling exponent.” The values of x for a 
numlx^r of liquids are : petroleum benzine, 1 -206 ; oil 
of turpentine, 1*410; l)onzone, 1*735; carbon bisulphidip, 
1*754; trichloroethylene, 2*157; tetrachloroothano, 2*060 ; 
rarbon tetrachloride, 1*784; pentachloroethnnc, 1*939. 
The total swelling is the sum of the imbibition (capillary 
absorption) and solution swelling, the latter being from 
10 to 100 times greater than the former and being a 
function of the chcmipal character of the swelling medium. 
When vulcanised rubber is ex|H»s(xl to the va]»our of the 
swelling medium, the only process is that of solution 
swelling, and a condition of equilibrium b«dwcen the 
rubber and the vapour is establiahwl, which dojwnds 
jirinmrily upon the chemical nature of the swelling medium 
ai)d is ind<qKmdont of the degree of vulcanisation. Swelling 
is accclorattxl by rise of temperature and proceeds more 
rapidly in the case of rubber which has not previously been 
extracted with acetone. There is a (bifinite relation betwt^en 
the degree of swelling of vulcanised rubber and the vul- 
canisation coefficient 

( % combined S in acetone-extracted rubber x 100\ 

and between the latU?r and the extensibility, whence swell- 
ing may be n^ardod as extension of the rubber by the 
swelling mixlium. For example, Qti.K^-k (constant), 
where Qu represents the volume |wrcentage of swelling 
medium absorbed, K is the vulcanisation coi^fficient, and 
f is an exponent which depends upon the nature of the 
swelling medium. For maximum swelling (24 hours) the 
values of k and t for diffenmt media arc : benzine, k J 225, 
f 0*910; benzene k, 1386, t 0*645; carbon bisulphide, 
k 1500, t 0*71 ; carbon tetrachloride, k 3490, f 1*016; 
and the vulcanisation cwfficionts calculated by means of 
the formula given above differ by only about 0*1 --0*2 
from those determined chemically. This h in agreement 
with the view that the whole of the sulphur not extractcxl 
by acetone is chemically combined, f'lio relation betweon 
vuloanisation coefficient (K) and extensibility (D) is shown 
by the formula : D.K'f— k (constant), where 1) ropresent-s 
the extension as a percentage of the original length, and 
T/ is an exfHinent which varies according to the load applitnl. 
For different loads the calculated values of k and i/ are 
given as: — 5 kilos, sq, cm., k=28.5, i;— 0*590; 10 
kilos. i)er sq. cm., k— 377, 0*356 ; 20 kilos. |)or sq. enu, 

k=:449, I/— 0*195 ; and with the aid of these constants, 
the vulcanisation coefficient can be calculated from the 
observed extension. The whole of the exyHvimonts were 
made with samples (vulcanisation coefficients 1 *2, 2*0, 3*5, 
4*4, and 6*4 rc8|>ectivoly) ])reparcd by vulcanising for 
different lengths of time a mixture of 100 parts of plantation 
Para rubber and 12*5 parts of sulphur. (See al8C» Caspari, 
this J., 1913, 1041.>-A. S. 

Examination of sulphvr chhridf. Frank and Marckwald. 
See VII. 

Phyaical constants of isoprene. Harries. See XX. 

AVtc method of jjreparing nyfhrene from derivatives of 
ethyl ether. Ostromysslenski and Kiel basinski. See XX. 

Patents. 

Latex; Treatment of [addition of preservative to] . 

S. C. Davidson, Belfast. Eng. Pats. 13,438, June 10, 
and 20,183, Sept. 6, 1913, and 764, Jan. 10, 1914. 
(See also this J., 1013, 98, 799.) 

Cresols, cresylio acid or the higher tar acids are 
employed, {sreferablv to creosote or carbolic acid, 
in the process described in the earlier mtent {lac, cil.). 
For example :->^>esylic acid {108) or higher tar acids 


(120 parts) are dissolved in a sdiution of sodium 
hydroxide (40) or potassium hydroxide (56) in water 
(i20 parta). To each 100 parts of “ alkalised crosol” 

1 part (or more) of liver of sulphur (or other alkali sulphide 
or polysulphido) dissolved in 15 parts (or proportionately 
more) of water may be added ; and to each 100 parts of 
alkalised crosol, with or without added sulphide, 5 parts 
or more of 20 — 40% formaldehyde may be added. 

1 — 5% of any of the above three mixtures either diluted 
or undiluted may be stirred into the latex. The latex is 
allowed to stand for 24 hrs., and after diluting with warm 
water, if necessary, is coagulated by the addition of 
0*25— ^*5% sulphuric acid (or other suitable acid). The 
“ alkalised crosol ” may be added at the same time as the 
acid coagulant. — E. W. L. 

Rubber latex ; Treatment [coagulation] of . A. E. 

Berry and A. Boake, Roberts and Co., l^td., Stratford, 
Esse'x. Eng. Pat. 16,728, July 21, 1913. 

Immediate coagulation of rubber latex is effected, and 
oxidation, darkening and the development of bacteria 
inhibited, by the addition of 0*1% of a freshly prepared, 
5% aqueous solution of sulphur dioxide. — E. W. L. 

Rubber; Process for incorporating albumin with . 

W. Esch. Gor. Pat. 273,482, Nov. 22, 1912. 

An albumin paste prepared with lime, magnesia, or the 
like, is incorjwratecl with the rubber, and the product is 
treated with reagents {e.g. smoko or tannin solution) 
capable of rendering insoluble both the albumin and the 
lime or magnesia. — A. S. 

Caoutchouc ; Process for improving the jnrojterlies of synthetic 
. J. Ephraim. Gor. Pat. 273,774, April 1, 1913. 

Sticky or impure synthetic caouttihouc is mixed with 
sulphur (0*5 — 10%), with or without addition of oxygon- 
or nitrogon-comf)ounds {c,g. sugars, naphthol, naphthyl- 
amine, rosin, coal tar, ‘etc.), and heated to 110" — 140" C. 
in absence of air, the heating being discontinued {e.g. 
after | — IJ hours) before the characteristic vulcanisation 
takes [ilaco. The j)hyHical proTH*rtle8 of the caoutchouc are 
greatly improved, and foreign hydrocarbons can afterwards 
bo oaBily removed by treatment with steam or by extrac- 
tion ; the troatetl caoutchouc is not sticky, can bo easily 
dried by heating at 40" C. in a vacuum for I — 4 hours, and 
is not affected by exposure to the air. — A. S 

Vulc-animtion of natural or artificial caoutchouc ; Process 

for promoting the . P. A. Newton, London. From 

Farbcnfabr. vorm. F. Bayer und Co., Elberfeld, Ger- 
many. Eng. Pat. 12,777, June 2, 1913. 

See Gor. Pat. 269,512 of 1913 ; this J., 1914, 365.— T. F. B. 

Caoutchouc ; Treatment of products resembling or related 

to . J, Y. Johnson, London. From Badischo 

Anilin und Soda Fabrik, Ludwigshafen on Rhine, 
(iermany. Eng. Pat. 12,815, June 2, 1913. 

See Fr. Pat. 463,437 of 1913 ; this J., 1914, 365.— T, F. B. 

Rubber composition and its production. J. W. .^Isworth, 
East Orange, Assignor to Halogen Products Co., West 
Orange, N.J. U.S. Pat. 1,098,609, June 2, 1914. 
Date of appl., April 18, 1912. 

See Eng. Pat. 8757 of 1913 ; this J., 1914, 94.— T. F. B. 

Rubber compounds; Manufacture of . L. Collardon, 

West Bromwich. U.S. Pat. 1,098,882, Juno 2, 1914. 
Date of appl., Jan. 20, 1913. ^ 

See Eng. Pat. 1699 of 1912 ; this J., 1913, 498.— T. F. B. 

Rubber ; Process for the manufacture of a substance rtsernbling 

noftira/ . K. Woissgerber and K. Keller, Araignors 

to Ges. f. Teerverwertung m. b. H., Duisburg-Meiderioh, 
Germany. U.S. Pat. 1,099,107, June 2, 1914. Date 
of appl., Aug. 8, 1012. 

S» Ger. Pat. 248,178 of 1911 ; this J., 1912, 939.— T. P. B* 
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Oallic acid i Derivative of . E. Sohwenk. J. prakt. 

Chem., 1914, 90 , 63—60. 

Attempts were made to pro^ro hoxahydroxydiphenyl- 
dioarboxylio acid, which ahould ^yield ellagio acid by elimi- 
nation of water, by boiling gallic acid and also its methyl 
ester with ferric chloride in aqueous solution and in glacial 
acetic acid. The ester gave a 20% yield of ellagic acid, but 
the gallic acid was unaffected. Methyl gallate on boiling 
for 3 hours with acetic anhydride gave triewotylmothyl- 
gallate crystallising in fine rhombs, m. pt. 120®— 122'’ C. 
The corresponding ethyl eater also crystallises in well- 
formod rhombs, m. pt. 123® — 126® C. The methyl ester 
of dibromogallic acid sinters at 165® C,, and melts at 
— 161“C., which is considerably higher than pre- 
viously recorded. On boiling with excess of acetic 
anhydride, it yields triacetyldibromomcthyl gallate, which 
crystallises in white rhombs, m. pt. 160®— 152® C. — ^T. C. 

Leather ; Definition of adulterated or loaded . Union 

of South Africa, Board of Trade J., July 2, 1914. 
[T.R.1 

'Fhe definition of “ adulterated or loaded leather ” has been 
reviawl, and now reads as follows : “ ‘ Adulterated or 
loaded leather’ shall mean leather (other than chrome 
and other mineral and combination leathers) that contains 
more than 3% of mineral ash, or more than 2% of glucoses 
and dextrinoids, or any organic matters, other than 
pure tannins, fats, oils, wax and stcarine, that are essential 
to the manufacture of leather. Chrome and other mineral 
and combination leathers shall not, however, have added 
thereto, or bo loaded with, barium, load or tin com- 
pounds, or magnesium sulphate, or sodium sulphate.” 

Patents. 

Leather ; Manufacture of . A nh ydrat- Lodorwerke A. -G. 

Ger. Pat. 273,662, Dec. 15, 1911. 

Hides or skins are dehydrated by means of a suitable liquid, 
c,g. alcohol (SCO Fr. Pat. 427,614 of 1911 ; thisJ., 1911, 1129), 
and then, either directly or after a preliminary tt^nning 
process, are treated with a fused mass, consisting of artihcial 
asphaltum (petroleum pitch), paraffin, ceresin, or the like, 
or mixtures thereof, having a melting j)oint higher than 
the tem{)eraturc to which the leather is to be subjected. 
The dehydratMl hide or dried chrome leather may bo 
impregnatcil with an anhydrous solvent of the asphaltum 
or the like, or with a solution of a tanning material in an 
anhydrous solvent which is also a solvent of the asphaltum, 
before immersion in the latter. Preferably the de- 
hydrated skin or chrome leather is treated in a solution of 
natural or artificiul asphaltum or rosin and then in a 
fused mixture of petroleum pitch of high-melting point 
with boiled linseed oil or petroleum pitch of low mmting 
point. — A. S. 

Chrome leather ; Manufacture of . Anhydrat-Leder- 

werkeA.-G. Ger. Pat. 274,418, Aug. 16,1912. Addition 
to Ger. Pat. 273,652. 

The leather as it comes from the tanning bath, and 
without being fat-liquored, is dehydrated by immersion 
in alcohol, acetone, or the like, and can then bo further 
treated as desired, e,g. according to the process described 
in the chief patent (sec preceding abstract). The finished 
leather is specially suitable fer the manufacture of protec- 
tive bands for automobile t 3 rro 8 , which can be fixed 
to the rubber by the vulcanisation process without being 
first extracted with a fat-solvent as is necessary in the 
case of ordinary chrome-leather. — A. 8. 

Chrome tanning / Process of . F. Hirsch. Ger. Pat. 

274,649, Oct. 18, 1913. Addition to Ger. Pat. 271,686. 
A 8TOICH10METBICAL mixture of sodium sulphite or bi- 
sulphite and an iduminium salt, without addition aoid, 
is used instead of the aluminium bisulphite speoiffod in the 
chief patent (this J., 1914, 559) for r^ucing the ehromie 
acid or its salts. — A. 8. 


Panning extracts; Process of making . M. Hamel, 

GrUnau, Germany. U.S, Pat. 1,098,348, May 26, 1914, 
Date of appl., July 13, 1909. 

See Fr. Pat. 406,110 of 1909 ; this J., 1910, 227.— T. F. B. 

Leather and the like ,• Method of subjecting lacquered 

to the light treatment, A. Junghans, Sohramberg, Ger- 
many. • U.S. Pat. 1,099,378, June 9, 1914. Date of 
appl., Fob. 24, 1912. 

See Eng. Pat. 10,971 of 1912 ; this J., 1912, 694.- T. F. B. 

Oehlin : Manufacture of . H. Bunsol, Houfeld, 

Germany. Eng. Pat. ‘24,136, Oct. 24, 1913. Under 
Int. Conv., Oct. 28, 1912. 

See Fr. Pat. 460,611 of 1013 ; this'j., 1914, 06.— T. F. B. 


XVI.-B0ILS ; FERTILISERS. 

Nitrification and denitrification ; Influence of organic 

matter on tn arable soils, (.>. Barthel. Moddofande 

No. 83 fran Oentralanstalten fur forsoksvasendet pi 
Jordbruksomridot, Stockholm, 1013. Biodormann’s 
Zentr., 1914, 48, 372—373. 

In the presence of certain easily soluble organic nitrogen 
compounds (z'.^. peptones, amidm), nitrification does not 
take place till the organic matter is entirely destroyed, 
(’ortain non-nitrogenous Bubstanc<<)s {e.g. dextrose) have 
also a distinct retarding infiuonco on nitrification even 
when present only in small quantities, although they 
assist acnitrification. Organic matter which is not readily 
soluble has no great inffucnce. — W. H. P. 

Soil micro-organisms ; Action of mineral fertilisers on 

some . C. Lumia. Atti R. Aocad. doi Linooi, 

Roma, 1914, 23, L, 738—746. 

A DKEJNITE quantity of bakers' yeast was added to tubes 
containing a nutrient solution in some oases free from 
potasBiiim and ])ho8phoriis compounds and in others 
containing definite quantities of one or other or both 
of these. The tubes wore inverted over mercury in a 
thermostat at 28” C. and the volume of carbon dioxide 
produced was observed. The results are tabulated. In 
absence of potassium compounds or of phosphate the 
yeast was ]>ractically inactive. In pn^enco of potassium 
sulphate, mono-, di-, and tri-caloium phosphates had a 
favourable action nearly identical with that of dipotassium 
hosphate. Basic slag also gave favourable results, 
uporphosjthato imf>ede(l the fermentation owing to its 
content of free acid, but gave good results in presence of 
calcium carbonate. Potassium chloride l>ehav(^ similarly 
to potassium sulphate, but finely-ground leucito, in 
presence of tricalcium phosphate was inactive. It is 
suggostcxl that oxjK^rimonts of the kind described would 
furnish useful information as to the comparative availability 
of insoluble constituents of fertilisers and soils. — A. 8. 

Absorjdion of nutritive substances by plants ; Influence of a 

continuous electric current on the . Chonchak. 

Comptes rend., 1914, 158 , 1907 — 1910. 

Small plants of wheat were carefully washed, threaded on 
platinum wires, and placed in a weak solution of certain 
nutritive salts in such a manner that a small continuous 
electric current could be passed through the plants and 
the solution. The absorption of either the cation or the 
anion of ammonium phosphate or nitrate, and potassium 
nitrate from solutions containing 1 to 3 mgrms. of the salt 
per litre was accelerated by a current of 0*5 to 250 micro- 
amperes. — F. 8 hon. 

Manures; Duration of action of . A. D. Hall. J. 

Boy. Agric. 8oo. Eng., 1913. J. Board Agrio., 1914, 21, 
242—243. 

The results of long-continued experiments upon the Little 
Hooe Field, Rotlmmsted, show that among nitrogenous 
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fertilifloro, ammonium compounds and sodium nitrate i 
have no perceptible aotion after the first year ; Peruvian i 
guano, rape-cake and similar fertilisers containing proteins I 
produce a slight effect after the first year and none after j 
the second ; and fertilisers of the wool, hair, and bone class j 
are slow-acting and non-wasting, their effect persisting for i 
at least four years. In the case of farmyard manure, j 
nitrogenous compounds derived from the consumption of j 
cakes and other concentrated ftKKling stuffs have no effect i 
after the second year, but compounds derived from straw | 
and the undigtWte<l residues of coarse fiKlders, such as | 
hay, have an af)j)reciable value for at least four years. | 
It is suggested that, especially on rich soils, it would be ; 
advantageous to grow a “ catch crop ” before the winter, 1 
so that residues of active nitrogenous fertilisers, otherwise i 
wasted, would be converted into insoluble plant material I 
to be subsequently jiloughed into the soil. — A. S. i 

JAmc and. magnesia in the. nutrition of plants ; Action of 

. E. Haselhoff. Landw. Jahrbb., 1913, 45, 

609—633. Chem. Zentr., 1914, 1, 2(^8. | 

The results of pot exp(^rinienta, extending over 3 years, , 
with barley, beans, grass and mustard on soils of various , 
kinds, were in agreement with field trials, and showed ^ 
that Loow’s hypothesis that for every kind (>f plant there ; 
is a definite ratio of lime to magnesia necessary to obtain the | 
maximum yield, is not of goncTal application. — A. 

Phosphate in basic slag ; The Wagner test as a measure of I 

the availabiliUf of the . H. E. Jones. J. Board | 

Agric., 1914,21,201— 206. > 

The rtwJuHs obtained in the Wagner method of determining j 
the citric -soluble phosphate represent a condition of 
(equilibrium. If the solution be removed and the residue 
• again treated with citric acid, a further quantity of 
puosjjhate is dissolvcMl, and by roywating the extractions 
practically tho whole of the pliosphato can be dissolved. 
When basic slag is used as a fc'rtiliser the dissolved phos- 
phate is romovtHl from the sfihorc of reaction, passing into 
t,he plant by osmosis, and solution of the ]»hoHj)hatc goes 
on continuously. Field trials wcrii made with a sample 
of mineral phosphate and with two slags having widely 
differing contents of (utric-solublo phosphate. The 
view that the conte-nt of citric-soluble phosphate is a 
bettor measure of tho value of a slag than tho content of 
total phosphate is confirmed, but the results with the 
mineral phosphate suggest that the amount of phosphate 
dissolved in two or three sueressive extractions is a 
better measure of tho availability than tho amount 
dissolved in a single extraction as in the Wagner tost. 

— A. S. 

Superphosphate and basic slag ; Influence of the granular 

comlition of on their manurial action. Mikuowski- 

Pomorski. Z. landw. Vcrsuohswosen in Oesterr., 1913, 
16, 1044. Biedermann’s Zentr., 1914, 43, 401 — 402. 
When suporphoephate is made into granules, 2 mm. 
in diam., by moans of plaster of Paris or agar agar, its 
manurial value is not diminished, and in certain conditions 
is improved. The depth of its position in the experi- 
mental vessel is of more importance than tho size of grain. 
Basie slag has a less prtmounoed action when tho granules 
are enlarged. — W. H. P. 

Barley ; Influence of potassium and phosphoric acid on the 

quality of brewing . L. Schul. Landw. Jahrbb., 

1914, ‘45, 641—712. Chem. Zentr., 1914, 1, 2068. 

It is concluded from the results of manurial experiments 
that to obtain barley of good quality, the nitrogen supplied 
must be at a minimum, and this is attained most surely 
by using an excess of potash and phosphatie fertilisers 
and no nitrogenous substanoes. Maximum yield of crop 
and highest quality are not compatible. Hence in some 
oases it is adyisable to apply nitrogenous fertilisers ty 
inoreaso the yield. This can be done, up to a certain limit, 
without notably depreciating the quality. — A. S, 

Purchase aad use of liver of sulphur. See XIXb. 


STARCHES; GUMS. 


Patents. 

Ammonia-firing material for stables, privies, and the like ; 

Manufacture of an . J. F. Sacher. Ger. Pat. 

272,631, Juno 26, 1913. 

The matt‘rial is prepared by treating sawdust or other 
oellulosio substances, with or without addition of ashes, 
sand, slag, or tho like, with bisulphatos or waste sulphuric 
acid, and to prevent any injurious action of tho material 
on the walls, fittings, etc., of tho stables, or on the cattle* 
it is mixofl with organic substanoes insoluble in water, 
e.g., oils, fats, resins, tar, or the like.— A. S. 

Fertiliser rich in nitrogen ; Manufacture of a stable, neutral 
. V. Zelosko. Ger. Pat. 273,111, April 30, 1911. 

The waste gases from tho manufacture of sulphuric acid, 
containing about: N 95, 0 4. HjO 0*12, NjO., (oxides 
of nitrogen) 0*8, and SOg 0-01%, are led over molten 
calcium carbide in a rotary kiln, a muffle, or a furnace 
heated electrically by radiation. Tho furnace-charge 
and the gases yjoss through the furnace in opposiU* 
directions, and the free lime in the reaction product 
serves to dry the gases. Tho protluct (crude calcium 
cyanamide) c(jntains no free lime, this having been con- 
verted by the acid constituents of the gases into nitrate 
and other salts. — A. S. 


XVII.— SUGARS ; STARCHES; GUMS. 

Starch ; Chfingcs in phosphorus content in the modification 

and diastaiic hydrolysis of . Studies on vegetable 

colloids. IV. M. Samec. Kolloidchem. Beihcfftc. 1914, 
6, 23-5i. 

In previous communications evidence was given in favour 
of the hypothesis that starch is composed, at least in 
l»art, of u carbohydrate-phosphoric ivcid conqilox, eorres- 
poiuiing to the ‘amylo)MK*tin of Maquerimi and Koux 
(8(‘<‘ this .1., 1913, 102! 954). By treatment with polassium 
hydroxide, the author has now separated starch into two 
parts, one richer in phosphorus and the oth(‘r nearly free 
from that element. 1(K) grms. of air-dried starch sus- 
pendcHi in 1 litre of water were treated with 9 litres of 
potassium hydroxide solution, the total concentration of 
alkali in the mixture being l*25.1(riiV. After 1 hour, 
the mixture was made slightly acid with dilute sulphuric 
acid, diluted with 39 litres of water, allowed to stand for 
24 hours, the liquid siphoned off, the residual amylo])ectin 
washed five times by agitating with water and siphoning 
off the clear liquid after settling, and then for 3 weeks 
m a slow current of water under toluene. The mi.xed 
wash-liquors were concentrated to 750 c.c. and this solution 
and also the amylopoctin were dialysed for 2 months 
in presence of toluene, then evaporated to dryness and tho 
residues dried at 105*’ C. Ibc amylopectin (0-185% PjO^) 
was a transparent mass resembbng gum arabic. The 
other constituent (arayloses) was a white powder (0 007% 
PjOJ. 100 grms. of air-dried starch (13% HjO) yielded 
38 grms. of amyloses and 49 grms. of amylopectin. No 
liberation of ])hoBphoric acid appears to take place in 
the diastatic hydrolysis of starch. All of the doxtrins 
produced have the propi^rties of electronegative colloids and 
contain combined phosphoric acid which is liberated on 
boiling with water. — A. S. 

Starch granules; Action of diastase on • - — » I. J. L. 

Baker and H. F. E. Hulton. Chem. Soo. Trans., 1914, 

103, 1629—1636. 

The products of tho action of precipitated malt diastase 
on granules of barley starch at the ordinary temperature, 
are found to bo much more complex than previously 
supposed (cp. Brown and Morris, Chem. 800. Trans., 
18W, 57, 610 ; 1901, 79, 1 086). Thus, conversion producty 
possessing the constants of maltose were found to contain 
a dextrin of molecular weight exceeding 1600 and with 
R fcupric reducing power expressed as per cent, of maltose] 
«ll-7 and [o]d ».*==177 fi; one or more dextrins of 
molecular weignt similar to that of maltose ; maltose, 
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and, after prolonged reaction, a small quantity of dextroe^ 
probably derived from the dextrins of low molecula*^ 
weight (cp. ling, this J., 1903, 1204). The amount 
starch dissolved varies ; as much as 80% was converted 
during a long period of digestion at 30“ C. — L. E. 

JJbUrmimtion of mannitol. Smit. See XXTII. 

Patents. 

Starch : Process for improving the binding propertlen of 
soluble . F. Mirow. Ger. Pat. 273,235, April 20, 

1913. 

Soluhle starch is treated with aqueous chloric or bromic 
acid for a long time at the ordinary tcmf>eraturo or for 
a shorter time at a higher tem[ieratui’c. — A. JS. 

Sugar solutions ; Process for purifying and decolor isl ng . 

F. Ticmann, Berlin. U.S. Pat. 1,101,150, Juno 23, 

1914. Date of appl., April 15, 1913. 

SEEGer.Pat. 205,030 of 1912 ; this J., 1913, 1123.~T.F.B. 

Wood or other cellulose material: Conversion of into 

glucose, and other soluble and insoluble carbohydrates. 
A. Classen, Aachen, Germany. U.S. Pat. 1,101,001, 
Juno 23, 1914. Date of appl, Nov. 11, 1912. 

See Fr. l»at. 448,490 of 1912 ; this J., 1913, 441.— T. F. B. 

Manufacture of betaine salts [from molasses, etc.]. Eng. Pat. 
2923. See XX. 


XVlIl— FERMENTATION INDUSTRIES. 

Yeast : Cultivation of pure on ike practical scale. 

C. Engelhard. Z. ges. Brauw., 1914, 87, 345 — 347. 

The original Copenhagen apparatus is used, and the 
method diflfors from those commonly employed in that 
hot wort is run direct from the copper, under sterile 
conditions, into the apparatus without being boiled a 
second time prior to use ; and after discharge of the yeast 
crop from the fermentation cylinder, the residue of yeast 
in the cylinder is used for pitching a fresh charge of wort. 
Since the wort employed for the cultivation is not boiled 
after it bos loft the copper, its composition is identical 
with that of the brewery wort. Two fermentation cylinders 
are used, so that one can bo cleaned and repaired without 
interruption of the work. The method has been success* 
fully and continuously employed for 8 years in a Swiss 
brewery. — L. E, 

Enzymes of washed zymin and dried yeast {Lebedejf). Ill . 
Perozydase, catalase, invertase, and meUtase. A. Harden 
and S. S. ZUva. Biochom. J., 1914, 8 , 217—229. (See 
also this J., 1914, 658.) 

Peroxydase. Fresh English brewery yeast ^ave the 
peroxydase reaction with p-phenylonediammo and 
hydrogen peroxide. The reaction was not given by 
yeast which had been dried for 17 hours at 37“ C., or by 
ilried Munich yeast (Schroder), but in both cases the dried 
yeast regained its peroxydase activity on washing. The 
washings inhibited the peroxydase activity of milk os well 
as that of yeast. The action of the inhibiting agent, 
which prevented the reaction in the case of dritd yeast, 
increased in a higher proportion than that of the poroxy- 
dase as the amount of yeast was increased. Tyrosinase 
and oxydase could not be detected in any of the specimens 
of yeast. Caiaktse. The activity of the catalase of dried 
Munich yeast was not affected by washing. Invertase and 
maUase. The maltose-activity of zymin and dried 
Munich yeast was not affected by washing at ordinarv 
temperature, but the invertase-aotivity was diminished. 

—A. S. 

Micro-organisms {tactic ferment) ; I^ack of hereditary 

accommodation of in feeUy nutritive media. C. 

Riohet. Comptes rend., 1914, 156, 1749—1753. 

It has been shown previottsly that by onltivating the 
laotio ferment in preaeaoe of poisona {e.g., thallinm salts) 


a strain can be obtained which although less active than 
a normal strain in normal milk, is much more active in 
milk containing thallium. It is now shown that this 
accommodation does not take place in media deiioient in 
food. When the ferment grows in milk diluted with 
water containing lactose a weakened strain results which 
is much less active than the normal form whether the 
conditions of nutrition are good or bad, — W. H. P. 

Wort boiling ; Chemistry of pressure . E. Moufang. 

J. Inst. Brew., 1914, 20, 378—397. 

Among the advantages elaiinod for the boiling of worts 
under pressure are, saving of about 33% of fuel and 6—10% 
of hops, bettor (more complete) “ break ’* of the wort, 
cleaner fornieritations, and as regards the beer, greater 
brilliance, im])roved fining capacity, increased stability 
and head-retaining power, and rounder and fuller flavour. 
The author stu<lied th<^ effect of superheating on various 
constituents of wort. Neutral sugar solutions are 
darkened and this is also true of worts ; the effect is muoh 
intensiKed by alkalis but lessened by acids. ^ The 
fermentability of maltose. Iscvulose and dextrew© is 
somewhat diminished, when^as that of sucrose and 
dextrin is increased. The acidity of worts is increased 
whilst their content of proteins and phosphorus is 
I diminished. Snperhoaling promotes certain qualitative 
j changes in the hop constituents which enhance the 
bitterness and acidity of the wort. — ^1. H. L. 

Wort and beer ; Colorimetric method for the. determination^ 

acids in . H. Liiors. Z. gcs. Brauw., 1914, 87, 

334—337. 

The method eliminates the disturbing influence of the 
colour of malt liquors during their titration with alkali in 
presence of phenolphthalein. Four similar tall cylindrical 
glass vessels, each of 50 — 100 o.c. capacity, are placed 
together, thus ; — 


I 

II 

1 

HI 

i 

t 

t 


I. contains distiUod water, and II. a standard colour 
solution of some permanent dyestuff, of which the tint 
corresponds exactly with that of a 1 /16-mol. solution of 
disodiuni phosphate treated with 6 o.c. of phenolphthalein 
solution (0-5 gmi. of the solid in 600 c.c. of alcohol and 
600 c.c. of water) jier 50 o.c. HI. and IV. contain each 
50 c.c. of the liquid to bo titrated, mixed rospoctively with 
6 c.o. of the phenolphthalein solution and 6 o.c. of water. 
The liquid in HI. is titrated with alkali (about the eame 
volume being added to IV. also) until the same tint is 
observed on looking through the right and the loft pairs of 
vessels. — J. H. L. 

Beer ; Torula producing a pine-apple flavour in — — . 

E. R. Moritz. J. Inst. Brow., 1914, 20, 338—842. 
Cases of the occurrence of a pine-apple odour on brewwfy 
fermentations, followed usually by a similar flavour in ^ 
beer, have been observed from time to time. The affeotion 
is, as a rule, first peroeiitible as a “ beeiv” odour which 
becomes in turn reminiscent of pine-apple or peardropSf 
honey and finally raw sugar. A non-sporalatm yeak, 
isola^ from a sample of refrigerator wort WM iSnild' to 
produce similar effects. This “ pine-arak torulai^' 
cultivated in wort, forms oells 4—12^ by 2— Like 
many wild yeasts of the lm»wery, it is a lar;^ teptoinomi 
but a very small attenuator. The produoHon oi edeur 
and of alcohol is maoticaily the same at 66*’ ae at 65*^ F* 
(18'3“ and 12-8“ C.) but reproduction is grM^ 

at the higher temperature. Antise^ios in the pfope rtiy i 
usual in brewery practice ^ye little eilKit; henplfig 
restricts its develomneiit somewhat and tide !• prooMdy 
the reason why mM ales aie mese liahlf ta he MMted 
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than pale alei. It aasimilatea dextrose more readily 
than other sugars and does not invert sucrose. When 
once the omnism has a footing in a browing little can be 
done to inhibit its action, and the best remedy is to ascertain 
and eliminate the sources of infection, which are most 
frequently stagnant grains in proximity to wort and 
fermentations, and malt dust and malt-house contamina- 
tion. — J. H. L. 

Wines ; Investigations on the while of SotUh Africa : 

an anological study, H. T. Brown. J. Inst. Brew., 1914, 
20, 345—375. 

Statistics arc given relating to the imports of wines from 
Cape Colony t(» the United Kingdom from 1867 to the 
present time. Thu value of the annual imports at present 
18 £1000 — £2000, representing only about 2% of the 
value prior to 1860, when the heavy preference given to 
Colonial us compared with foreign wines was discontinued. 
The wines formerly importwl were mainly highly fortified 
products of the typo of port and sherry. Of the light 
unfortihed wines of t<i-day the red varieties are much more 
satisfactory and uniform in quality than the w'hito wines, 
as the former require loss skill in the making, and are 
much less sensitive to certain diseases. The white wines 
of the Capo are iiecuUarly liable to casse or turbidity, 
accompanied or preceded b^' an increase in the colour 
of the wine, a more or less pronounced bitter flavour, 
and a very characteristic earthy odour or terroir. The 
malady, which possesses the general character of casse 
Jferrique (see Lagatu, this d., 1897, 751) is not of biological 
origin, but is conditioned by ]mrely chemical changes. 
The essential conditions for its apfiearanoe are acucHS 
of oxygen, the presence of iron salts which act as 
carriers of oxygon, and the presence of certain oxidisable 
substances of the wine, notably tannic acid. A mere trace 
' of iron, such as may be extracted during filtration through 
asbestos or docolorisation with animal black, suffleos, 
by alternate oxidation and reduction, to produce a large 
cumulative effect when the supply of froo oxygon is not 
limited and sufficient time is given. The casse itself 
consists of a colloidal combination of iron with products 
derived from the limited oxidation of tannin and certain 
proteins, and it may be distinctly perceptible when 
amounting to only a few mgrins, ])or litre. At ordinary 
temperatures the whole of the oxidistxl products do not 
sejtarato from a wine which lias undergone cassct and a 
distinct improvement in the flavour and colour of the wine 
may bo effected by chilling for Rome days at 3U — 32® F. 
(0°G.) and filtering cold. Addition of sulphurous acid 
(potassium metabisulphite), even within the limits allowed 
by the Adulteration Act of the Union, 1913 (200 mgrms. 
per litre for dry wines, and 357 mgrms. for others), nos a 
marked effect in preventing casse and in restoring faulty 
wines to their original state. Citric acid diminishes the 
tendency of a wine towards easse^ but tartaric acid has 
little effect. Addition of tannin to white wines is depre- 
cated, and in order to prevent its presence in more tnan 
a trace, it is advisable to effect a rapid separation of the 
juice from the skins and a judicious cutting off of the 
'‘press wine” from the bulk. Finii^ with isinglass or 
egg white, or better still, filtration, is preferable to the 
tannin-gelatin process of fining. Further moans of 
guarding against casse are quick fermentation with 
selected yeasts and well controlled by attorn peration, 
cold storage and maturation of the wine, and the avoid- 
ance of residual air in the bottles. Meveral teste are 
describpd by which the tendency of sanuiles of wine to 
44ivelop casse may be compared: — (1) Treatment with 
# hydrogen pel^ide at the rate of 10 c.c. per 

enhanced colour or turbidity 
gla^iours, and faulty samples within a few 
•) Treatment with 0*2 o.o. of a 2% solution of 
‘ ‘ >^ 100 0 . 0 . ; a satisfactory sample may 

V for 14 days. (3) Ten c.c. of the wine 
c.o. of N /lO Bo^um h 3 rdroxide solution 
. the latter sinks in the wine and 
. * At the junction of the two 
f n^rality, there is a more or less 
a «one varying in colour from 
>iheny colour. The intensity 



of the colour of these two sones corresponds to the tendency 
of the wine to undergo casse. There appears to be no 
connection between the presence of oxydases in wine, 
and the casse ferrique. The grape contains, in quantities 
differing according to the variety, an oxidase (peroxydase) 
which ocoiirs in the inner cells of the epidermis, and in the 
vascular bundles underlying the skin and those connecting 
the pips «vith the stalk. Freshly expressed grape juice 
contains no oxydase, but the oxydase reaction (with 
benzidine and hydrogen peroxide) appears when the juice 
has been in contact with the skins for a short time. Juice 
which contains a considerable quantity of oxydase has a 
tendency to become brown on exj^ure to air. This is 
particularly notable with the White French variety of 
grape which is Sfiecially rich in oxydases. The so-called 
“ light ” wines of S. Africa are much higher in alcoholic 
strength than the average European wines of a similar 
class, owing to the higher gravity and sugar content of the 
must before fermentation, dilution being forbidden 
by law. I’his in itself appears to favour casse in the white 
wineR, and certainly detracts from their value as beverages 
for general table use. The author is convinced that a 
dilution of the must to about the gravity of the musts 
of the light European wines would tend to improve the 
character of the South African wines and that the pro- 
hibition of this dilution by law and of the addition of 
citric acid arc directly detrimental to the quality of most 
of the wine produced there. — J. H. L. 

Wine : JMcrmi nation of tactic acid in by W. Moslingers 

barium chloride method. W. I. Baragiola and O. 
Hchuppli. Z. Unters. Nahr. Grcnussm., 1914, 27, 
841—881. 

The seriouB errors shown to be inherent in MoRlinger’s 
method are, to a great extent, eliminated in the following 
modified method A mixture of 25 c.c. of the wine 
and 25 c.c. of water is distilled to half its volume and 
then steam distilled until a total of 200 c.c. of distillate 
has passed over; the distilling flask is fitted with a 
special dcphlegmating device (see von Babo and E. Mach, 
Kellerwirtschaft, 1910, 628). The distillation residue \» 
rinsed into a dish with water, treated with 5 c.c. of a 
10% solution of barium chloride, and neutralised with a 
hot saturated solution of barium hydroxide ; if the presence 
of lactic anhydride is Ruspocted, 2—4 c.c. of a cold 
saturated Rolution of barium hydroxide arc now added, 
the whole is heated for 10 mins, on the water-bath, and 
made neutral, with hydrochloric acid, to azolitmin paper. 
The neutral solution is concentrated to 10 — 15 c.c., being 
kept neutral during evaporation ; it is then rinsed with a 
small quantity of hot water into a graduated cylinder, 
made up to 25 c.c., cooled, and treated, whilst being 
vigorouR^ shaken, with 95 — 96% alcohol. The solution 
is mode up to 100 c.c. with 95 — 96% alcohol, left overnight, 
and again made up to 100 c.c. with alcohol, and filtei^ ; 
75 c.c. of the filtrate are treated with 25 c.c. of a 5% 
solution of sodium sulphate, shaken, left for about 15 mins., 
and filtered ; 75 c.c. of this second filtrate are evaporated 
and incinerated in a platinum dish, the alkalinity of the 
ash then being determined. If the alkalinity oorresponds 
to a 0 . 0 . of N /i solution, the wine contains (ax 6*4) grins, 
of lactic acid per litre. In the case of wines to which 
known quantities of lactic acid had been added, 84 — 100% 
of the added acid was found by the above method, whilst- 
only 57 — 68®o was found by Moslinger’s original method. 

— L. E. 

Influence of fotassium and phosphoric acid on the quality 
of brewing barley. Sohiil. Sec XVI. 

Curative action of autdystd yeast against avian polyneuritis.. 

Cooper. See XX. 

Determination of mannitol. Smit, See XXIII. 
Patent. 

Sterilisation of water, vinegar, and otker liquids by mean» 
of bnminc, (ler. 273,969. Sec XIXb. 
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XIXa-FOODS. 

Hardened \lwdrogtnakd\ faia ; SuitabUiiy of for 

human food. K. B. Lehmann. Chem.-Zeit., 1014, 88» 
798—799. 

CoMMBBCiAL samplos of hydrogenated arachis. segam^ 
and cottonseed oils contained nom 0*07 to 9 mgrms. 
Ni per kilo. Feeding experiments with these fats were 
maao upon animals and human beings for periods up to six 
months without any ill effects being felt or observed. 

— C.‘. A. M. 

Bks grains: Disintegration of by imans of alkali. 

F. J. Warth and D. B. Darabsett. Agrio. Researoh 
Inst., Bull. No. 38, 1914, pp. 1 — 8, with seven photo- 
graphic plates. 

The quality of rice grains, and the differences between 
various kinds of rice, may bo demonstrated, to some extent, 
l>y their behaviour when immersed in alkali solution. 
The degree of attack, as shown by diffusion, disintegration 
and geTatinisation, is best observed when the grains are 
I)lacod for 24 hours in potassium hydroxide solutions 
varying in strength from 1-0 to 1*25%. The tests must 
be made on the polished grains, and, provided that the 
outer coat of the grains has been removed, the effect of the 
alkali is inde])en(lont of the extent of the polishing and is 
governed by the tonality of the grain and the nature of 
the starch it contains. The method may also be used for 
distinguishing quality in |iaddy, but in the case of wheat 
grains the action of the alkali does not show the marked 
uifferences that it r<‘veal8 with rices. (See also this J., 
1914, 433.)— W. V. S. 

Cantor sefds ; Deiection of . G. I). Lander and 

J. J. Geako, Analyst, 1914, 39, 292— 29.'3. 
Active ricin is detected by incubating 2 grms. of the 
material with 40 c.c. of 00% salt solution for 1 hour 
at 37“ 0., allowing the mixture to stand overnight, and 
then centrifuging it for an hour at 3800 revolutions per 
min. One c.c. of the clear liquid is made to form a layer 
over about 0*1 c.c. of antiricin serum, and in the presence 
of ricin a zone developing after 12 hours into a precipitate 
is obtained. As a conffrraatory tost well-wasnod blood 
corpuscles susiiended in physiological salt solution are 
treated with the extract. Ag^utination is rapidly 
shown with the mixture consisting of 10% castor seed 
and 90% linseed, but is less pronounced with smaller 
proportions of castor seed. Proof that ricin is the aj^lutin- 
ating agent is obtained by mixing equal quantities of 
normal serum and antiricin serum with equal quantities of 
the extract from the seeds, and adding to each the same 
amount of the blood-corpuscle suspension. Inhibition of 
agglutination in the antiricin mixture indicates the presence 
of ricin. — C. A. M. 

Coffee : On a new method of removing injurious substances 

from . J. Gorbifig. Z, offentl. Chom., 1914, 20, 

202—216, 222—229. 

Substances having an injurious effect on certain 
individuals are produced when coffee berries are roasted, 
but may bo eliminated by coating the raw berries with 
clay and removing the coating subsequently from the 
roasted berries. The clay removed from the berries 
contains considerable quantities of reducing substances 
and fat.— W. P. S. 

Colouring matters ; Influence of artificial organic on 

ihc enzymic hydrolysis of proteins. H. Damianovich and 
L. GugU^efu. Rev. G4n. Mat. Col., 1914, 18, 161—166. 

Continuing previous work (this J., 1911, 644) on the 
influenoo of dyestuffs on the digestion of albumin by 
pepsin in an aeid medium, the effect of varying con- 
centrations of the dyestuffs was studied. Acid dyestuffs 
had a powerful inhibitive action even at groat dilution, 
the effect of picric acid, for instance, being perceptible at a 
concentration of only 0*0001%. The action increased 
with the concentration of the dyestuff and was always 
accompanied by a staining of the albumin ; in some cases, 
for example with Ponceau 2B, Erytkrosine, CblosamiDe 
Yellow, ^ngo Red, etc., a precipitate was pgrodueed. 


Basic dyestuffs were, in general, without action, but in 
some oases {e.g. Methylene Blue) had an accelerating 
effect in the more concentrated solutions. In similar 
experiments on the effect of dyestuffs on the digestion 
of casein by pancroatin in an alkaline medium, the results 
were, on the whole, with certain exceptions in the more 
dilute solutions, the reverse of those observed in the 
digestion of albumin by pepsin in an acid medium, 
the basic dyestuffs exerts an inhibitive action and the 
acid dyestuffs wore inactive. — A. S. 

Patents. 

Food products [jmtinous substance^]. H. Wade, London. 
From R. Douglas, Rochester, N.Y., U.S.A. Eng. Pat, 
12,439, May 28, 1913. 

Vegetable substances or fruits, preferably apples, are 
pressed in ortlor to remove saoebarino juices and the pulp 
IS then oxtracttnl under pressure with hot water oon^* 
taining 0*1% of tartaric a(!id. The extract, after being 
evaporated to a syrupy consistence, forma a jolly when 
mixed with sugar and water. — W. P. S. 

Flour, meal, offals, bran, grain, or like material ; Treatment 

of . E. Samuelson, Banbury, Oxford, and J. 

Backhouse, Bootle, Lancs. Eng. Fat. 16,230, July 15, 
1913. 

The flour or other material is introduced into the lower 
part of a vertical chamber of circular oroes-seotion provided 
with beaters attached to a rotating central shaft. The 
boaters cause the flour to rise in the oharaber in the form 
of a cloud. A sjnay of liquid or liquid laden air is intro- 
duced tangentially into the chamber, and the treated flour 
is discharged through an opening at the upper ^rt. 

Pasteurised milk ; Process for utilising the heat of — — , 
A. Domke. Ger. Pat. 273,388, May 14, 1913. 

Before passing to the heat-interchangor in which it servos 
to preheat the cold milk, the hot pasteurised milk is led 
through a small apparatus in which it serves to pasteurise 
the cream. — A. S. 

Buttermilk ; Pre]>aration of which can be preserved for 

a long time. R. iSuwolack. Gor. Pat. 273,628, Jan. 30, 

1913. 

Fresh buttermilk is heated for some time at not below 
85“ 0 ., with vigorous agitation, then rendered homogeneous 
by forcing it, under a pressure of about 250 atmospheres, 
through narrow tubes against a hard surface, and idter 
being cooled and freed from air, is enclosed in air-tight 
vessels. — A. S. 

Food [fruit] products. R. Douglas, New York. Eng. Pat. 
19,192, Aug. 23, 1913. 

See Fr. Pat. 462,045 of 1913 ; this J., 1914, 216.— T. F. B. 

Cocoa and chocolate substances ; Art of roasting — - — . 
F. E. F. Neumann, Wandsbek, Germany. Eng. Pat. 
13,861, Juno 16, 1913. 

See Fr. Pat. 463,326 of 1913 ; this J., 1914, 371.— T.F.B. 

Protein compounds obtained from flsh ; Soluble and 

process of making Ihe. same. R. Adler, Assignor to 
Naamloozo Vonnootschap Algom. Uitvinding Exmoitatio 
Maatsch., Amsterdam. U.8. Pat. 1,101, 513, June 23, 

1914. Date of appl., Oct. 2, 1913. 

Seb Eng. Pat. 7700 ol 1013 ; thui J., 1913, 987.— T. K B. 


XIXB.-WATBR PUmriCATIOM: SASItt^n^, 

Antiseptic properties ; BelatioH between He athtebm m 
composition of organic compounds and 
Charitsohkow. J. Russ. ]^ys.-(?hem. G«^’ 191#, 
70—76. Chom. Zentr., 1914, t, 2196. , 

In experiments made witik Penu^idin, gbtt^StiMj, 
object of determining the suitabmtyHkf 
pr^ttcta for the impregnation of 
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found that Russian jwtroloum has no antiseptic properties. I 
apart from those associated with small quantities of 
phenolic substances present therein. Naphthenic acids 
formed from j)etroleum by oxidation, and also their copper 
and zinc wilts, are, on the other hand, powerful antiseptics. 
In the author’s view only those organic compounds which | 
are chemically active jiossoss antiseptic properties, and 1 
the activity of the naphthenic acids is attributed to the | 
presence of a Uvo-membered ring in the molecule. — A. »S. , 

Lirer of fiulphur ; Purchtm and ww of . J. Board ! 

Agile., 1014, 21, 2;i6-241. I 

AssuMiNtJ that the fungicidal value of liver of sulphur is ' 
due to sulphur in the form of sulphides (hydrosulphide. i 
sulphide, and polysulphide) (compare Foreman, this J.. ■ 
1011, ir>0), the results of analyses in the, (Government ! 
Laborat<»rY, of a large number of samples of different | 
origin show that the quality of the corninercial ; 
product varies very widely and that there is no j 
connection hftwt'en the price and the fungicidal value. 
The content of suliihide-sulphur decreases rapidly when ! 
liver of sulphur (solid or solution) is exposed to the air. 
The solid should jmderahly be ]>ackcd in containers of 
small eapacitv (i to I lb.) and the solution should either he 
pw'paiwl just before use or kept in full, tightly-eorked 
bottles. — A. S. 

P.ATKNTS. 

Furnaces [; Destructor \. T. W. Atterbiiry, New | 

York, and P. W. Matthews, Wheeling, W. Va., IJ.S.A. I 
Eng. Pat. U.8()2, dime 27, 19EI. Under Iiit. (’onv., I 
July A, 1912. I 

Focr sets of trough-shaiKd grates are mounted on a I 
horizontal drum, which is rotatiMl at intervals, so that 
each grate occupies four positions successively. In the 
first iKJsition it receives a charge of ri'fuse pushed in side* 
ways by a ram, and hot combustion gases are passed 
through it to dry the refuse. The grate next comes into 
iKisition two (the upiiermost) and the dried refuse is 
burned. In the third position, air is passed through the 
graU^ to cool the ashes, and is subsciquently used for 
burning the refuse in [losition two. On turning into 
position four (the lowermost) tlie cooled ashes arc dropped 
on to a moving band conveyor. —W'. H. (!. 

Water, vinegar, and other liquids ; Proress for the HterilisO’ 

tion of by meanJi of brermine. M. Riegel. Ger. Pat. 

27.S,969, Sept. 17, 1913. Addition to Ger. Pat. 272,271. 

Aittiir the ti*eatment, as described in the chief patent 
(this .r., 1914, 564), the bromine is removed by treatment 
with the calculated quantity of calcium sulphite or bi- 
sulphite. — A. S. 

Jioiler-feed toater ; Process for purifying . N. Tikho- 

miroff. Ger. Pat. 274,351, Dec. 29, 1912. 

Thk water after being mixed with the softening agent is 
forced through spraying nozzles disposed in a chamber 
through which the waste-gases from the boiler-furnace 
are passed. A series of su^ chambers is used, the water 
from each being collected in a receptacle or one oompa-rt- 
ment of a rooeptacle, whence it passes to a pump which 
forces it through the spraying nozzles in the preceding 
chamlier or compartment. — A. IS. 

Water softening or purifying substance and irrocess of 
obtaining same. P. de Brtiim, Dusseldorf, Germany. 
Eng. Pat. 6783, March 8, 1913. Under Int. Conv., 
Sept. 27, 1912. 

See Fr. Pat. 466,391 of 1913 ; this J., 1913, 968.—T. F. B. 

Waisr ; Process for heating and purifying or softening . 

0. Erith, London. U.8. Pat. 1,099,433, June 9, 1914. 
Date of appl., March 20, 1911. 

SXE Eng, Pftt. 24,992 of 1910 ; this J., 1911, 670.— T. F. B. 

Water; Means for softening . H. J. Wheaton, 

Bpondon. UJ3. Pat. 1,100,803, Juno 23, 1914. Date 
^ appl, Feb. 7, 1014. 

Sem Eng. Pftt. 410aof 1913 ; thU J., 1914, 216.— T. F. B. 


Sewage; Centrifugal apparatus for trenting . J. 

Bromet, F. Thorman, and H. 0. Wood, Tadcaster. 
U.S. Pat. 1,098,564, June 2, 1914. Date of appl. 
May 19, 1913. 

Sek Eng. Pats. 22,830 and 25,578 of 1912 ; this J., 1913, 
839.— T. F. B. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

Ipecacuanha ; Alkaloids of . F. H. Carr and F. L- 

Pyman. Choni. Soc. Trans., 1914, 105, 1591 — 1638. 
(See also this J., 1914, 610, and 1911, 1332.) 

The thr(“(‘ alkal<»ids emetine, cejihaeline and psychotrine 
were obtained fnim the drug by Paul and (Wnloy’s 
method, earcfiilly purified, and the erystallino salts 
charaeteri8i‘d. I’he emyiirical formuhe are : emetine 
^'i»H^ 4 oU 4 N 2 ; cephaelinc C 2 gH 3 g 04 N 2 ; and psychotrine 
Fa 8 H 36 () 4 N 2 . Syntheses proved that psychotrine-f H 2 = 
eephaeline, and cephaelinc -{-(’H 3 *=- emetine. When hydro- 
lysiil by means of hydrochloric acid at ]35"“140”C. 
emetine and eephaeline both yielded the noremetine 
hydrochloride, (.'25H32G4N2,2IIC1, melting at 240" (\ with 
ilecomposition. Emetine and eephaeline arc secondary 
tertiary, w'hilst psyehotriiie is a ditertiary base. When 
emetine aiul bimzoio anhydride were heatiHl rm the water 
bath bcnzoylemeiine G 2 »ll 3 !»G 4 N 2 .(’ 0 .('eHt;, was pro- 
duced ; it crystallisi'd from absolute alcohol in wniti* 
lirismatie iieeiileH, in. j)t. 185' — 186‘M\ On reduction, 
psychotrine yieldeil two isomerie bases, cephaelinc and 
/socephai'liiie, the latter crystallising from alcohol and 
ether in clear jdates, melting at 159" — 160'" C., and with 
— 71-8^ in chloroform. When treated with sodium 
methyl sulphate and sodium amyloxide, the hydroxyl 
group of eephaeline was methylated with the formation 
of emetine. With methyl sulphate and sodium methoxide, 
on the other hand, mcthylation of the imino group took 
place, principally with the formation of N-mcthylcophaolino, 
m. pt. 194" — 196" G. and [a]r)~ — 48-7° in chloroform, 
N-racthylemetine (hydrobromide m. pt 210" — 230" C.) 
and a little emetine. The composition of the alkaloids 
is therefore ; psychotrine C 83 H 8 o(OCH,) 3 (()H)N, ; 
eephaeline C 86 H 27 { 0 (Tlj) 3 (()H)(NH)N ; emetine 
C 23 H 87 (OCHa) 4 (NH)N. Emetine hydrochloride after boil- 
ing with ferric chloride solution gave a scarlet rubremetine 
hydrochloride soluble in chloroform, which when air- 
dried had the composition, C 29 H 3804 N„H 01 , and melted 
at 127" — 128" C. with decomposition. After oxidising 
with permanganate in acetone, emetine yielded a little 
6.7-dimethoxytsoquinoline-l -carboxylic acid. The alka- 
loids are considered to ho derivatives of t^oquinolinc. 

— F. Shdn. 

Brucine ; Interaction between nitric acid and in 

presence of metallic nitrates. £. H. Rennie and A. £. 
Dawkins. Ghera. Soc. Trans., 1914, 106, 1487 — 1490. 

Tile nitrates of sodium, potassium, cecsium, rubidium, 
and strontium accelerate the production of the rose pink 
coloration duo to the interaction of nitric acid and brucine, 
the effect increasing with increasing concentration of the 
nitrate. The reaction is apparently due to the presence 
of nitrous acid, as no colour is produced if urea is added 
to the nitric acid. The general results are similar to those 
given by nitric acid and copper in the presence of metallic 
nitrates (this J., 1908, 746 ; 1911, 751), but no retarding 
effects were observed as in experiments with c^per. 

Berberine and its determination. E. Richter. Arch. Pharm. , 
1914, 252, J92— 206. 

The alcoholic extract of Berberis bark representing 
4 grms. of the drug, or an equivalent amount of the 
tincture, is evaporate to drvness, dissolved in water, 
and 10 O.C. of 16% sodium hydroxide solution added. 
The whole it shaken with 80 grms. of ether for 10—16 
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mins, and 1 grm. of ^rawdered tragaoanth added. 40 ffirms. 
of the ethereal solution are treated with 10 o.o. of ^ /lO 
solution of picrolonic acid (nitrophenylmethylisonitroao- 
pyrazolone), and the precipitate of borborine picrolonate 
collected, washed witn a little ether and alcohol and 
dried at 110® C. The weight obtained multiplied by 
0'561 gives the equivalent amount of berberine. (See 
this J., 1907, 1262.)— F. Shdk. 


N'Demethylocodeine. O. Diels and E. Fischer. Ber. 
1914, 47, 2043—2047. 

CoDEiWE dissolved in acetone was treated at the ordinary 
temperature with the dimethyl ester of azodioarhoxylic 
acid. The condensation product was warmed on the 
water bath with JV /I hydrochloric acid and gave N- 
demcthylocodeine, Ci 7 HieO,N, the dimethyl ester of 
hydrazodi carboxylic acid and formaldehyde. The codeine 
lost the methyl group attached to the nitrogen. 
Demcthylocodoine crystallised from acetone in small 
hexagonal leaflets m. pt. 186° C., gave a hydrochloride 
decomposing at 314° 0., and a diacetyl derivative 
crystallising from absolute alcohol in flat transparent 
crystals, m. pt. 176" — 178°C. — F. Shdn. 


Daphvandra micrantha ; Alkaloids of . F. L. 

Pyman. Chem. Soc. Trans., 1014, 106, 1679—1687. 
The bark of Daphnandra micrantha Benth., grown near 
Brisbane, contains over 6% of total alkaloids. Three 
new alkaloids wore isolated. Daphnandrine, CseUjgOjNjt, is 
the most abundant. It is dibasic, contains tliree methoxyl 
groups and one N-mcthyl group, and is non-phenolic. 
Crystallised from chloroform it lonns colourless needles, 
m. pt. 280° C. and has [a]i)— +474’7" for the dried base 
in the same solvent. Micranthine, CaoHaaO«N|, is also 
non-phenolic, contains one methoxyl group and one 
N-methyl group and is dibasic. The base crystallises 
from chloroform in colourless needles, m. pt. 196° C. 
Daphnoline, CajHa^OeN-j or CasHa«OaNa, is dibasic, and 
contains a phenolic hydroxyl group, two methoxyl groups 
and one N-mcthyl group. After crystallising from 
alcohol or chloroform it melts between 190° and 216° C. 
and has [«]d— - f459° in chloroform. — F. Shdn. 


Barbdloin into H-barhaloin ; New method of transforming 

. E.L^gcr. Comptes rend., 1914, 168, 1903 — 1906. 

When barbaloin was heated to 100° C. with acetic 
anhydride and sodium acetate, a penta-acetylbarbaloin 
was produced. After hydrolysing ny means of alkali, 
a mixture of barbaloin and j3-barbaloin was obtained, 
from which the two substances were separated by means 
of the insolubility of the former in chloroform and methyl 
alcohol. — F. Shdn. 


Cadinene from Daniella thnrifera. W. I<enz. Ber., 1914, 
47, 1989—1991. 

A DARK brown balsam obtained in E. Africa from J)an\ella 
thurifera Benn. (Lenvmino^ae) yielded about 23% of oil 
on distillation with steam, leaving behind a soft resin. The 
oil was found to contain a considerable proportion of 
cadinenc. — F. Shdn. 


Yeast; Cvrative action of auUdysed ayainst avian 

polyneuritis. E. A. Cooper. Biochem. J., 1914, 8, 
260—262. 

The liquid obtained by autolysis of brewers* yeast, for 
example for 36—48 hours at 36°— 36°C., possesses m 
marked curative properties against avian polyneuritis 
as the original yeast, and 10 times the minimum curing 
dose has no toxic action. The liquid retains its curatiye 
power for at least 8 weeks, and as air-dried y®»8t is still 
active even after storage for 2 years, and can be antolyced 
after storing for 4 months, the meth<^ desonbed is an 
inexpensive one for pr^iaring a non*toxio solution suitable 
for the orid treatment of human beri-beii— A - * 


Essential oils ; Constituents of . OaUmnim eM. 

Syntheses in the sesquiterpene and diterpene^ series. 

F. W. Semmler and K. G. Jonas. Ber., 1914, 47 , 

2068—2082. 

A SPECIMEN of galbanum oil with the following characters s 
b pt. 66°— 196°C. at 16 mm, nD= 1-49396 at 26° C., 
ap= 4- 8° at 25° C., and sp. gr. 0’9353, was found to contain 
pinono, cadinene, nopinene, myreeno, a torpene derivative, 
UjoHieO, and a new sesquitertiene alcohol, OisH|«0. 
The terpene derivative boiled at 106° — 116° C. at 16 mm., 
had the sp. gr. 0M)51 at 20° C., ny— 1*4918 and ay— +6** » 
it appearea to bo a readily cnolisable ketone. The 
tertiary sesquiterpene alcohol, cadinol, boiled at 
166° — 166° C. at 16 mm., had the sp gr. 0*9720 at 20° C., 
ny= 1*60702, and ay=+22°C. The characters of the 
acetate were : b. pt. 160° — 170° G. at 9 mm., nyas 1*49870 
at 19° a, sp. gr. 0*9916 at 19° C., ay=-fl4° at 19° C. 
Cadinol was readily dehydrated by means of potassium 
biaulphate, etc., yielding a hydrocarbon, which gave 
cadinene dihydrochlorido, m. pt. 117° — 118°C., after 
treatment with hydrochloric acid. Cadinene regenerated 
from the dihydrochloridc and that prepared by dehydrating 
cadinol were reduced by moans of platinum and hydrogen 
and the products compared. Octahydro-ft-camphoreno 
(this J., 1913, 379) boiled at 183°— 186° C. at 14 mm., 
had nn-- 146001, sp. gr. 0*8331 at 20° C., and was optically 
inactive. After myreene had Iw'en polymerised by means 
of hydrochloric acid and the hydrochloric acid split off 
again, a bicyclic diterpeno, iso-a-camphoreno, was obtained, 
with the characters : b. pt. 193° — 197° C. at 19 mm., 
ny = 1 *60300, sp. gr. 0*0029 at 21° C., and optically inactive. 
Reduction by means of platinum and hydrogen gave 
rise to a hexahydro-derivative. When heated in a swed 
tube with arbydrous oxalic acid, linalool yielded a* 
camphorene, whilst citroncllal gave an oxide, CioHaiO. 
The latter boiled at 190°— 200° C. at 17 mm., and had the 
sp. gr. 0*9193 at 20° C., ny= 1*49166 and oy^+4°. It 
was converted into a compound, C«pH.gO, by reduction 
with platinum and hydrogen, Cycloisoprenemmene 
(this J., 1913, 624) is monocyclic, for when reduced vflth 
platinum and hydrogen it yielded a hexahydro-derivative, 
Cj,H*o» with the following characters : b. pt. 133° — 1 36° C. 
at 16 mm., ny*= 1*46497, sp. gr. 0*8246 and optically 
inactive. When o- and /g-phellandrene were heated with 
isoprene in a sealed tube, a bicyclic sesquiterpene was 
produced. IJmonene and isoprene could be condensed 
to a monocyclic sesquiterpene by treatment with Cthyl- 
Bulphuric acid between —10° and —18° C. Pinene and 
sabineno when heated in a sealed tube with glacial acetic 
acid and sulphuric acid yielded a monocyclic scMuiterpene. 


Essential oils ; Analysis of [determination of esters »»] — 
B^haJ. Bull. Soc. Chim., 1914, 16, 306— 308, 666~4>68. 
A SOURCE of error in the determination of the esters to 
essential oils by saponification is duo to the fact that to 
the presence of alcoholic alkali the esters are decomposed 
BO as to give the ester of lowest molecular weight and 
liberate the alcohol of higher molecular weight. For 
instance mcnthyl formate in alcoholic potassium hvdroxide 
gives ethyl formate and geraniol, and when benzyl benzoate 
IB warmed with the same reagent the odour of ethvl 
benzoate is easily p<5rcoptiblo. Owing to the ready 
volatility of these lower esters, losses occur during the 
saponification which can be prevented by heating the 
m&turo in a closed vessel in a water bath. Formic is 
present in ms^ essential oils, particularly in Algerian 
geranium oil. — F. Shdn. 

Essential oils ; Vanillin hydrochloric acid reaction for -- — . 
J. Cerdeiras. Pharm. Zfentrolb., 1914, 340. Pwfum, 
and Essont. Oil Rec., 1914, 5, 266, 

A FRESH solution of 0*6 grm* of vanillin in a little alcohol 
is made up to 100 grms. with hydrochloric acid of sp: gr. 
1*10 at 16° C. One drop of the oil ii added to 6 o.o. of 
the reagent, the whole shaken and allowed to BtaM for 
16 mins, to the dark, when it is heated for 6 miiis^ boUtog 
water, cooled and shaken with ^orofann. The oplojr 
reactions observed. during these tlw qparttlo|is 
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oomparod with those produced by known oils. A teble 
of the colorations obtained for a number of oils is given. 

— F. Shdn. 

Shd-OyH and Yu-Ju oils. K. NagaL Perfum. and Bssont. 

OU Rec., 1914, 5, 244—249. 

Thb Sh^-Gyii tree, probably identical with the “ black 
camphor ” tree, grows to a height of 40 — 60 feet in con- 
tinuous belts of forest at an altitude of 6000 to 65()0 feet 
in Formosa. The wood is distilled locally and a yield of 
1'3 to 3-0% of oil can bo obtained. Several samples 
examined were colourless or light yellow and had the 
following characters : sp. gr. 0-900 to 1-031 ; optical 
rotation 4-7-76° to 4-34-46° ; refractive index 1-4760 to 

1 -6023 at 20"— 26 ’ C. ; soluble in an equal volume of 80% 
alcohol at 30" C. ; acid value 0-1 to 0-76 ; o^tor value 0-0 
to 2-4 ; total alcohol by acetylation (10 grras. oil, 10 grms. 
acetic anhydride, 2 grms. sodium acetate, 2 hrs. acetylation, 

2 hrs. saponification) 1 3—40%. The following constituents 
wore identified ; formaldohydo in very small amount, 
sabinone, dipontene, a-terpinono, terpinool-4, goraniol, 
citronellol, safrol, eugenol, cadinono and linalool. 

Yu-Ju oil is obtained from the so-called “ oil-tree ” 
indigenous to Southern Formosa, atid is closely allied 
to camphor oil. In external form the tree is identical 
with Cinnarnomum cumjdiora, but the two can be readily 
distinguished by the odour of a shaving taken from the 
root. An average yield of 3—1% of essential oil can bo 
obtained from the Vu-Ju tree. The oils examined were 
light yellow or golden in colour, although brown oils are 
occasionally mot with. The characters are : sp. gr. 0-942 
to 0*967 at 16" C. ; optical rotation 4-16*8 ’ to 4- .30*8° ; 
refractive index 1-4750 to 1 -4866 at 20" (J. The following 
constituents wore identified : furfural in small quantity ; 
a- and /i-pinene ; oampheno ; diismtcno ; cineol in con- 
siderable quantities ; a-torpineol ; safrol ; eugenol, and a 
blue oil boiling between 276° and 290° C. A oortsiderable 
quantity of camphor could be obtained by fractionating 
the oil and cooling, although this oil contains loss camphor 
and more cineol than camphor oil. — F. Shdn. 

Cymhovogon coloratns, Stapf ; Oil of from Fiji. Bull. 

Imp. Inst., 1914, 12. 48 — 50. 

Thk loaves are stated (Bull. No. 6, 1913, Dept. Agric. Fiji) 
to yield about 0*36% of volatile oil, equivalent to about 
29 lb. i)er acre. The oil has been examined by Gouldiiig 
and Earl (Chom. Soc. l*roc., 1914, 30, 10) who find that 
the principal odorous constituent is citral, 40% ; it also 
contains gcraniol, 23% in the free state and 10% as 
geranyl acetate. About 7*6% of U'riienes are present, 
probably containing Mimonone, together with small 
amounts of free acetic acid and phenols ; a solid Usteless 
and odourless phenol was isolated. A small consignment 
of the oil sold at 2d, i)er oz. in London (Jan. 1913), with 
CJoohin leraongrass oil at 4Jd. jier oz. and Ceylon citroiiella 
oil at Is. 6Jd. to Is. 8d. jier oz. — R. G. P, 

Ttrpenta ; Synthetic hydrocarbons allied to . W. N. 

Haworth and A. W. Fyfe. Chem. fcJoo. Trans., 1914, 
106, 1669—1671. 

Certain ketones of the cyc/ohexeno series wore condensed 
with ethyl sodiocyanoocetate, the acid thereby produced 
subjected to distillation in order to eliminate carbon 
dioxide, and the resulting ketone treated with magnesium 
methyl iodide. The ketones were converted into car- 
binols by the Grignard reaction and water eliminated from 
the latter by means of oxalic acid to obtain higher homo- 
logues of the terpenes. In this way two optically active 
hydrocarbons were prepared from d-l-methylcycwhexan- 
3-oiie, viz., <i-l-methyl-3-dimethylvinyl- A®-cy^hexene and 
d.l-methyl-3-dimothvlvinvl-A*-eycfohexene. The former 
boiled at 190°— 191°‘C., had nD== 1*4793, sp. m*. 0*8445 at 
16°/4°C., and [o]d« 4-63*9°. The latter hydrocarbon 
boiled at 192°— 193° C., had nD«l-4802, sp. gr. 0*8631 
at 16*/4°C., and [a]D=* 4^64*8°. l-Dimoth^vinyl-Ai 
eycMiwat was prepaid by a similar series <n reactions 
and had the ohaAMters : b. pt. 172°— 173° C., n©- 1*4864, 
4iidsp.gr. ^8687 at 20° /4° C.— F. Smwf. 


Thujone and thujamenthoM. The direct conversion of one 
into the other. M. Godchot. Comptoa rend., 1914, 158. 
1807—1808. 

Tuujone in the presence of hydrogen and nickel at 17^ — 
180° C. is readily transformed into thujamonthone. The 
trimethylcnc ring under those conditions is readily reduced 
and broken, while the cyolopentano ring remains quite 
stable. — W. H. P. 

Quinol; Colour reaction of in the solid stale. Maldiney. 

Comptos rend., 1914, 158, 1782 — 1783. 

Solid quinol and potassium carbonate rubbed together 
ive a chractoristic deep blue coloration. Sodium car- 
onate gives only a dirty mauve colour after long tritura- 
tion, and ammonium and lithium carbonates nave no 
otioct. Water destroys the colour, giving a yellow solution ; 
alcohol and ammonia have the same effect. Ether 
gradually destroys the colour without dissolving the 
product while chloroform and benzene have no action. 
No other photographic developer has been found to 
rosorablo quinol in this respect. — W. H. P. 

Isoprene ; Physical constants of . G Harries. Her., 

1914, 47, 1999-2003. 

Two preparations of synthetical isoprene obtained, 
ros|)ectively. from the Elberfoldo Farbeiifabrik (A) and the 
Badische Anilin- und Sodafabrik ( B) after careful fractiona- 
tion wore practically identical in boiling-point, speoifio 
gravity ana elementary composition. The optical con- 
stants, however, showed marked differences, from which 
it is concluded that the specimen (B) either contained 
impurities or olso consisted of a physically isomeric isoprene. 
The following constants are quoted for pure isoprene ; 
b.pt. 33*76— 34*0" cut 762 mm.; =0*6867 ; n;/' ' = 

1*42617.— J. R. 

Erythrenc ; New method of preparing from derivatives 

of ethyl ether. J. Ostromysslonski and S. Kielbasinski. 
J. Russ. Phys.-Chem. Gos., 1914, 46, 123 — 133. Chom. 
Zentr., 1914, 1, 2156. 

Monoohlobokthyl ether, CHa.CH(Cl).O.CjtH 5 , b.pt. 
92°— 96° C., give.s yields of up to 20% of orythreno when 
heated to 3^^ CC in pre.sence of alumina or barium chloride. 
The catalyst, however, soon bocomos inactive, owing to 
the deposition of reaction products thereon. Similar 
results are obtained with acetal, dig. Cl^CCjUgj.O.CgHg, 
and with this compound, in presence of alumina, a yield 
of up to 16% of orythrene can be obtained at the ordinary 
temperature. The yield is not affected by the nature 
of tne containing vessel or by diminishing the pressure. 


Methyl alcohol; Thermal decomposition of . W A. 

Bone and H. Davies. Chem. Soc. Trans., 1014, 105, 
1691—1696. 

After beating for 10 mins, to 650° C. the vapour of methyl 
alcohol was converted into a mixture of carbon monoxide, 
methane and hydrogen. During the decomposition no 
carbon was deposited, nor could either acetylene or 
ethylene be detected in the products. At 1000° C, the 
decomposition was almost instantaneous without any 
deposition of carbon or formation of acetylene or ethylene. 
The gaseous products consisted principally of carbon 
monoxide and hydrogen with a little methane and a trace 
of carbon dioxide. — F. Shdn. 

Patents. 

Hydroxy •2’piperonylquinoline'i-carboxylic acid ; Manu^ 

facture of . Chem. Fabr. auf Action (vorm. E. 

Sobering), Berlin. Eng. Pat. 16,482, July 4, 1913. 
Under fnt. Conv., July 8, 1912. Addition to Eng. Pat. 
16,481 of 1913. 

An alooholio solution of p-aminophenol is boiled with 
an alooholio solution of piperonal and p^oracemio aoid. 
The precipitated 6-hyaroxy-2-piperonylquinoline-4-oar- 
boxylio acid is purified throu^ its soi^ium salt— F. Shpn, 
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Aliphatic hydrocarbons from poly-methyknes or mixtures 

containing the same ; Manufacture of . F. Sommer, 

Vienna. Eng. Pat 19,972, Sept. 1, 1913. Under 
Int. Conv., Sept. 24, 1912. 

Non-saturatkd hydiocarbonfl are produced by dis- 
tillation by the “ oraoking ” process from polymetnylenes 
or mixtures containing the same, and are then converted 
into saturated aliphatic hydrocarbons by reduction. 

— F. Shun. 


Fatty acids containing arsenic or pkosnhorus ; Process for 

producing iron sails of . F. Heinemann, Berlin. 

Eng. Pat. 29,741, Doc. 24, 1913. Under Int. Conv., 
Jan. 2, 1913. Addition to Eng. Pat. 18,732 of 1912, 
dated Nov. 29, 1911 (this J., 1913, 109). 

Fatty acids containing arsenic or phosphorus, obtained 
by treating fatty acids of the acetylene series with tri- 
halogen derivatives of arsenie or phosphorus, are con- 
verted into iron salts by treating them or their salts 
with solutions of basic or neutral iron salts. For instance 
chloro-arsenobehenolic acid dissolved in methyl alcohol 
is neutralised with alcoholic soda-lye and mixed with an 
alcoholic solution of ferric chloride. Or the alcoholic 
solution of the acid may be added to a solution of iron 
acetate or liquor ferri oxychhrati (German Pharmacopoeia) 
mixed with alcohol. The resulting iron salts are reddish 
brown powders insoluble in water or alcohol.— F. Shdn. 


Therapeutical agents in the treatment of tuberculosis and 
syphilis ; Process of manufacturing compounds suitable 
ag ™ . Farbwerko vorm. Meister, Lucius, und 
Briining, Ildchst on Maine, Germany. Eng. Pat. 1837, 
Jan. 23, 1914. Under Int. Conv., Jan. 24, 1913. 

Compounds for use in treating tuberculosis and syphilis are 

f )roduced by treating gold cyanide with a salt of an organic 
)aae, particularly l-phenyl-2.3-dimethvl-4-amino-5-pyrazo- 
lone or its alkyl derivatives By this means the gold 
cyanide is protected from immediate reduction* — T. F. B. 


Jietaine salts; Manufacture of . Act.-Ges. f. Anilin- 

fabr., Treptow, Germany. Eng. Pat. 2923, Feb. 4, 
1914. Under Int. Conv., Oct. 16, 1913. Addition to 
Eng. Pat. 2813 of 1914, date of appl.. May 7, 1913 (see 
this J., 1914, 668). 

Molasses, exhausted molasses, or other rwidue from the 
beet sugar factory is rendered feebly acid with hydrochloric 
acid and then evaporated in a vacuum at a temperature 
not materially above 60° C. until crystals begin to separate. 
To effect a more rapid separation, the evaporated solution 
may be mixed with a further quantity of concentrated 
hydrochloric acid, after which the mass is cooled. The 
solution obtained in this way is free from humic sub- 
stances, and de()osit8 betaine hydrochloride mixed chiefly 
with inorganic salts. — T. F. B. 

Esters of phenol h&mologues halogenised in the side chain ; 

Process for the preparation of . Dr. Schmitz und 

Co. Ges. m. b. H., Diisseldorf, Germany. Eng. Pat. 
3063, Feb. 6, 1914. Under Int. Conv., April 10, 1913. 

Halogens can bo introdticed into the side chain of esters 
of phenol homologuos by treating the esters with halogens 
or their equivalent in presence of light, preferably from 
a source of light rich in ultra-violet rays, and at the ordinary 
temperature or below 100° C. The esters may be dissolved 
in carbon tetrachloride or other suitable solvent. In 
some cases it is advisable to use a halogen carrier 
Example : 10-2 kilos, of chlorine are introduced into a 
solution of 18 kilos, of o-cresol carbonate in carbon 
tetrachloride, under the influence of rays from a mercury- 
va^ur lamp ; the temperature is kept at about 26° — 30° C. 
b>'l)ichloro- 0 ‘oresol carbonate is obtained in the form 
of an oil. By carrying out the chlorination of the solid 
cresol carbonate in presence of a small quantity of phos- 
phorus pentachloride, o^-triohloro-o-oresol oarDonaie is 
produced.— T. F. B. 


Mercury^: A preparalion of for therapeutic purposes. 

Dp. Bayer 48 Tarsa, Budapeist. Eng. Pat. 11,302, 
May 14, 1913. Under Int. Conv., June 28, 1912. 

See Ger. Pats. 267,411 and 267,412 of 1912 ; this J., 1914, 
220. The products may be dissolved in alkali. — T. F. B. 

Aromatic mercury comjtounds ; Manufacture of . 

Farbworke vorm. Meister, Lucius, und Briining, Hoohst 
on Maine, (Germany. Eng. Fat. 2314, Jan. 28, 1014. 
Under Int. Conv., Jan. 29, 1913. 

See Ger. Pat. 272,289 of 1913 ; this J., 1914, 668.— T. F. B. 

Propylene from acetylene and methane ; Production of . 

A. Heinemann, liondon. Eng. Pa^. 12,366, May 27, 
1913. 

SBBPr. Pat. 458,397 of 1913 ; this J., 1913, 1086.— T. F. B. 

Jsoprene ; Process for manufacturing synthetic . 

C. K. F. L. Gross, Christiania. U.8. Pat. 1,099,408, 
June 9, 1014. Date of appl., June 12, 1013. 

SEEFr. Pat. 469,988 Of 1913 ; this J., 1013, 1129.— T. F. B. 

Glycerine ; Process for the synthetic production of . 

A. Heinemann, London. Eng. Pat. 12,366, May 27, 

1913. 

See Fr. Pat. 458,398 of 1913 ; this J., 1913, 1086.— T. F. B. 

Esters and ethers of ethylidene glycol and vinyl alcohol ; 

Manufacture of . Chom. Fabr. Grioshoim-Elektron, 

Frankfort on Maine, Germany. Eng. Pat. 14,246, 
June 19, 1913. Under Int. Conv., June 21, 1912. 
SekU.S. Pat. 1,084,681 of 1914; this J., 1914, 219.— T.F.B. 

Bismuth salt of gallocarboxylic acid ; Manufacture, of the 

, P. A. Newton, lA>ndon. From Farbonfabr. 

vorm. F. Bayer und (b., Elberfeld, Germany. Eng. 
Pat. 16,716, July 21, 1913. 

See Ger. Pat. 268,932 of 1912 ; this J., 1914, 277.— T. F. B. 

Compounds containing residues of siUphophenol-orthO’ 
carboxylic acids or their transformation products ; Process 

for producing . P. A. Newton, London. From 

Farbenfabr. vorm. F. Bayer und Co., Elberfeld, Germany. 
Eng. Pat. 22,854, Oct. 9, 1913. 

See Fr. Pat. 466,236 of 1913 ; this J. 1914, 637.— T. F. B. 

Diaryl ethers ; Process for the formation of . L. 

Osterraann, Hamburg, Gennaiw. U.S. Pat. 1,099,761, 
June 9, 1914. Date of ai)pl., May 21, 1913. 

See Eng. Pat. 9797 of 1913 ; this J., 1014, 102.— T. P. B. 

Polyarseno compounds and process of making same, P. 
Ehrlich and A. Berthoim, FranWort, Assignors to 
Farbwerko vorm. Meister, Lucius, und Brtining, H6chst 
on Maine, Germany. U.S. Pat. 1,100,720, Juno 23, 

1914. Date of appl., July 16, 1913. 

See Eng. Pat. 14,409 of 1 91 3 ; this J., 1913, 1030.— T. P. B; 


XXI.-PH0T0GRAPH1C HATERIALS AND . 
PROCESSSS. 

Quinol ; Modification of the developing power of 

by introduction of substituents into ike aromatic nucleus. 
A. and L. Lumi^re and A. Seyewetz. Bull. Soo. Fran^; 
Phot., 1014, 6, 181—184. 

The introduction of halogen groups into the quinol nucleus 
results in an increase of developing power both in caustic 
and in alkali carbonate solution ; bromine if more 
active in this respect than chlorine. Similarly the 
methyl group increases the developing power. On the 
other band, the introduction of nitro or su^dtontc gnmiis 


Ol. ESHOSIVIS) lUTOflES. 


tJvly 81, IftU. 


oausei a ooiuiiderable deoreatte of developing po^W, 
dinitroquinol posseMing no developing properties. Whett 
a halogen group and a sulphonio group are present together 
in the quinol nucleus, products are obtained are 

more active than quinolsulphonic acid but less active than 
quinol itself, whatever may be the relative positiomi of 
tne substituent groups. — T. F. B. 

Quinone and Hodivni sulphite. J Pinnow. J. prakt. 
(;hcm., 1014, 89 , 530—646. 

The chief nroduct of the reaction between quinone and 
neutral sodium sulphite is quinolmonosulphonate of 
sodium ; small quantities of quinol and hydroxyquinone 
or their derivatives are also formed. The velocity of these 
reactions is very great, and they do not appear to he 
oonntHited with the gradual increase of colour of the 
sulphite-quinone solution. A partial reaction takes place 
between quinone and quinolmonosulphonate, with the 
formation of quinonesulpnonate and quinol ; the quinone- 
Bulphonate reacts with sulphite to produce quinoldi- 
Bulphonate. The formation of quinonesulphonato and 
quinoldisulphonate can be promoted by adding acetic acid 
to the quinone solution or by increasing the oonoentration 
of the sulphite. Only very small amounts of sulphuric 
acid are lormod during the reaction between quinone 
and neutral sulphite (see also this J., 1913, 214, *451 ; 
1914, 161).— T. F. B. 

Colour reaction of r/uinol in the solid stale. Maldiney. 

See XX. 


XXn.-EXPU)SIVES; MATCHES. 

Explosion of nitroglycerin ; Circumsianc.es attendbig an 

which occurred in a cordite stove at the factory of 

Messrs, Curtis's and Harvey, Ltd., at Cliffe, Kent, on 
April 20, 1914. Major A. Coningham, H.M. Inspector of 
Explosives. [Cd. 7453], 

The building in which the explosion occurred was an 
empty cordite stove with throe brick walls and a framoM'ork 
of wood in front. The inner side of the framework w'os 
lilted with matohboarding, and the outer with corrugated 
iron sheets. The interior of the compartment was lined 
throughout with sheets of zinc soldered together. There 
was a space of about 4 ins. between the matchboard lining 
and the corrugated iron sheets. A workman, who lost 
his life, was engaged in removing the corrugated iron 
sheets from the front of the building. The wooden 
moulding at the top of the corrugated iron sheets hod first 
to be removed, and the asphalt on the platform then 
chipped from the cement for about 2 ins., so as to enable 
the sheets to be taken away. Whilst doing this the chisel 
must have stniok some nitroglycerin which exploded, and 
communicated the explosion to a small accumulation of 
nitroglycerin, probably ^ lb. to 2 lb., which had collected on 
the floor quartering and in the sjiaoes between this and the 
corrugations of the galvanised iron sheets. During the 
process of drying coMite acetone vapour, carrying nitro- 
glycerin, must have found its way through some s'mafi crack, 
or hole, in the xinc lining of the stove, and condensed on the 
cold surface of the corrugated iron sheets. The acetone 
w'ould then evaporate, leaving nitroglycerin to trickle 
down, and, in the course of time, accumulate at the bottom 
of the iron sheets. I’wenty-six such stoves had previously 
been dealt with in a similar manner, but in no case had any 
nitroglycerin been found in the hollow space of the wall. 
It is considered that it would be w'ell, in the future, if, 
when repairs or alterations have to be carried out on the 
wall of a cordite stove of this nature, to deal wdth it as 
if there was an accumulation of nitroglycerin at the bottom 
of the space between the lining and 'the outer sheeting of the 
wall. In some oases the nitroglycerin might be dissolved 
and floated off by pouring, or injecting, acetone into the 
space, but the disadvautage of this method would be that 
the acetone, evamratin^ off, would leave the nitroglycerin 
deposited somewhere else, A preferable method would be 


to destroy the nitro^^loerin in situ by an alcohdlio solution 
of sodium hydroxidei There has been a tendency in 
recent years to avoid, as far as possible, the use of separate 
linings in building of this nature, and, in the modern stoves 
erect^ by the company, this has been effected by a facing 
of qoat cement on the walls. — G. W. McD. 


Fulminic and hydrazoic acids ; New salts of and 

the explosive properties of fulminates and azides. L 
Wohler and F. Martin. Z. angew. Chem., 1014, 27, 
336—336. 

Anhydrous fulminates of K, Oa, Sr, Ba, Mn^‘, Zn, Te*, 
and C/d have been preparod by treating mercury or silvo, 
fulminate with the requisite amalgam under methyl alcoholr 
and precipitating the salt by means of ether. The highly 
explosive cuprous salt was obtained in aqueous solution ; 
it explodes with a sharp report, like all the fulminates 
with the exception of the manganese and mercury salts. 
The alkali and alkaline earth salts arc Bon.sitive to moisture 
and to carbon dioxide. New azides of Mn”, Zn, and 
Co*' were obtained from the carbonates and ethereal azo- 
imidc ; the cobaltous salt contains water ; nil these azides 
are hygroscopic and readily hydrolysed. The cobaltous 
salt is most sensitive to friction, but tho niangano.so salt 
detonates sharply. The initial explosive action of the 
fulminates and azides was compared by observing the 
amount of inflammable matter necessary fop detonation ; 
the fulminates were placed in the following order, Ag, Ctl. 
Cu‘, Tl, Hg**, and tho azides, Cd, Ag, Pb, Cu*, Hg*. Tl*. 
Tho sensitiveness to shock i>er unit of striking surface of 
all the fulminates and azides was measured ; when tho 
thickness of the mass of substance tested was increased, 
tho sonsitivenoss to shock diminished in the case of all 
tho fulminates and tho azides of Tl, Zn, Mn, and C\i' ; it 
incroasodwiththeozidesof Pb, Ag, andllg', and remained 
unchanged with cadmium azide. It thus ajifiears that the 
measurement of the sensitiveness to shock of only one 
thickness of substance can give quite an erroneous indioa- 
tion of its character. The tem|)oraturo of detonation of tho 
salts were also measured ; in this respect thallous fulmin- 
ate is the most sensitive (detonation at 1 10“) followed by 
thefulniinatesof Hg", Ag, Oil*, Od, and Mn ; the alkaline- 
earth and alkali salts begin with Ca (195") followed by 
Sr, Ba, Na, and K (237*^). Tho azides arc }>lacod in the 
following order: — Co (148"), Ha, (Ja, Sr, (169"), Cu*, Ni, 
Mn, Hg*, Zn, Cd, Ag, Tl, Pl> (327" C.).— T. F. B. 

Explosives ; Production of in the United States during 

1912. A. H. Fay. IJ.S. Bureau of Mines. Technical 
Pajier 69. 

The total production of explosives in the United States 
during 1912, according to the figures compiled, was 
489,393,131 pounds, or 244,696 short tons. This pro- 
duction is segregated as follows Black powder, 
230,233,369 pounds ; “ high ” explosives (dynamite, 
nitroglycerin, dynalite, guncotton, etc.) other than per- 
missible explosives, 234,469,402 pounds ; and permissible 
explosives, 24,630,270 pounds. The total production is 
tabulated by States ana by kinds of explosives. Another 
table shows the total output of coal, with the corresponding 
amount of explosives used in its production. The amount 
of coal produced per pound of explosive varied from 0*86 
ton in the group represented by Arkansas, Oklahoma, and 
Texas to 5-82 tons in Maryland and Virginia : 133 men 
were killed in coal mines by explosives during 1912 and 
134 in 1911. In 1902 11,300 lb. of permissible explosives 
were used in coal mining, whereas in 1912 the quantity 
so used was 18,160,618 lb. The total amount of explo- 
sives used for the production of coal in 1912 was 216,142,^3 
lb. Tho use of permissible explosives in coal mining has 
had gratifying results, and few, if any, serious accidents 
can be attributed directly to their use. In 1912 about 
three-fourths of the permissible explosives manufactured 
were used for coal mining. Tho re^rts of manufacturers 
of fireworks and of ammunition are not included. 

Limits of inflammahility of methane. Leprinoe-Kioguct. 

See Ha. 
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SolubtlUy of niiroceUuhse in ttUvyl akohd, Sohwarz.. 
Set V. 

KxjUoaivt substance containing arsenic. Miiller. See Vll. 
Patents. 

Fuse amjtositions containing phosphorus ; Manufaciure of 

. Deutsoho Waffen- und Munitionsfabrikon. Qer. 

Pat. 274,000, Nov. 29. 1912. 

The phosphorus is mixod with a binding medium and 
with water, spirit, oil or the like, so as to form a visoous 
mass capable of drying liko a paint. Thi.s is applied either 
to the inner surface of the cap or the like which is to 
receive the fuse composition, to the outer surface of the 
fuse comi:>OBition, or to the inner side of a layer used as 
a cover for the fuse composition ; or it may be rolled out 
into a sheet and itself used as a covering layer. — A. S. 


is raised so as brii^ the thimble into the neck of the 
.nadc, where the extraction is completed.— A. M. 

Platinum ; Detection of by means of stannous chloride* 

E. Langstoin and P. H. Prausnitz. Chem.-Zeit.. 1914. 
88 , 802. 

Stannous chloride gives a blood-red coloration (gold* 
brown in very dilute solutions) with solutions of platinum 
chloride, and the colouring matter can bo extraotod with 
ether (Wdhler, Chem.-Zoit., 1907, 938). The tost is very 
sensitive and is not given by iridium, palladium, gold or 
iron. Humic substances, however, and filter jpaper give 
similar reactions after treatment with agua regia^ and the 
test is only conclusive of platinum, when the filter paper 
has been completely incinerated and when any humic 
substances present have been destroyed {c.g. by fusion 
with pyrosulphate) prior to extraction with aqua regia. 

— C. A. M. 


Gunpowder ; Process of preparing progressive . W. 

Kberlein, Hriinswick, Germany. U.S. Pat. 1,098,237, 
May 20, 1914. Date of appl., Dec. 15, 1911. 

See Fr. Pat. 437,714 of 1911 ; this J., 1912, 558.— T. F. B. 


XXra.-ANALYTICAL PROCESSES. 

Platinum trare ; Thermoelectric, method for the determination 

of the purity of . G. K. Burgess and P. X). Sale. 

J. Wasnington Acad. Sci., 1914, 4 , 282 — 288. 

The index of purity is the thermoelectric force of the 
platinum ware against pure platinum at a known tem- 
Iioraturo. The most common impurity is iridium and all 
other metals usually associated with platinum affect the 
E.M.F. in the same direction as iridium. It is possible 
therefore for many purjjoses to renresent the impurity 
as if it wore all iridium. If a crucible is being tested two 
line pieces of Heraeus normal thermoelement platinum 
are arc-solderod to it at opposite sides of the rim. They 
are then connected through a millivoltmeter. One is 
heated by a small flame and the other kept cool by an air 
blast. "J^he temperature of the hot junction is measured 
on the same millivoltmeter by means of a jdatinum- 
rhodium thermocouple wire soldered near the same point. 
A commutator in the voltmeter circuit enables readings 
to bo made for the tem|ieratiire and then immetliately for 
the E.M.F. of pure platinum against the alloy. By 
comparison with standard data the percentage of iridium 
c-quivalent to the impuritj' may bo obtained. — W. H. P. 

Fat extractor. G A. Stokes. Analyst, 1914, 89 , 295. 

The material to bo extracted is placed in a fat-free ^per 
thimble, which is attached to the cork of the flaslc by 
means of a wire (gee fig.). Above the material is placed 



Mannitol; The methods for the quantitative determination 

of . J. Smit. Z. anal. Chem., 1914, 68, 473 — 490. 

The various methods desc.ribod for the determination of 
mannitol are roviewetl. The following new method is 
recommended : To 50 c.c. of the solution contained in 
a 100 c.c. 8top}x)rod bottle, 25 c.c. of 4JV-sodium hy^oxide 
and 25 c.c. of copper sulphate solution containing 126 
grms. of the hydrated salt jier litre are added, the whole 
IS shaken well for a few seconds only end allowed to settle 
during 12 hours at the ordinary temperature. 25 c.c. of 
the clear liquid are withdrawn, treated with 10 o.o. of 
30% potassium iodide solution and 10 c.c. of 25% sulphuric 
acid, and titrated with iV/lO-sodium thiosulphate. The 
quantity of mannitol corresponding to the number of c.c. 
of thiosulphate used is ascertained from the following 
table ^ 


? i 

Mannitol 
in 100 c.c. 
of solution. 

0,0 

• 

Mannitol 
in 100 c.c. 
of solution. 

A/10 Na,S,Oj 
used per 25 1 
c.c. of 1 

solution. 1 

Mannitol i 

in 100 C.C. 
of solution. 

c.c. 

ingrniii. 1 

c.c. 

mgrms. 

c.c. 

mgrms. 

0-25 

00 

» 

310*7 

20 

660*7 

«r> 

8-3 1 

10 

344*4 

21 

691*0 

10 

27-4 1 

II 

378*1 

22 

724*1 

1-5 

47-8 1 

12 

410*8 

23 

766*0 

20 

680 

13 

441*6 

24 

780*6 

2-5 

880 

M 

472*4 

25 

822*6 

30 

1071 ' 

If. 

60.3-1 

26 

85S*6 

40 

142*8 1 

10 

534*4 

27 

888*6 

5 

170*7 1 

17 

666*6 

28 

030*0 

6 

210*0 , 

18 

696*0 

20 

002*4 

7 

8 

2433 

277*0 

1 

10 

628*1 

29*1 

1000 


Before applying the method it is necessary to remove any 
ammonium ‘ compounds, amino-acids, sugars, hydroxy- 
acids, or polyhydric alcohols which may be present. — J. R. 


Colour reactions of organic compounds with trichloroacetic 
acid [and tetranitromelhane]. K. Charitsohkow. J. 
Russ. Phys.-Chem. Gos., 1914, 46, 76—78. Chem. 
Zentr., 19i4, 1, 2202—2203. 

Triohloboacktio acid and tetranitromethane, which 
give colour reactions with cholesterol, give analogous 
reactions with a large number of compounds having a 
double linkage in the moleoule, eepoc tally cyclic com- 
pounds. Colorations are obtained, for mstanoc, with 
crude petroleum, solar oil, turpentine, menthene, tere- 
bonthene, phenanthrene, mesitylone (?), rosin, rosin oil, 
and oleic acid. Benzene hydrocarbons and low-b^ing 
unsaturated compounds of the aliphatic series do not give 
colorations. — A. S. 

Okemietry and analysis of aspkaUum. Marousson.' 
See IIa. 


cotton-wool, which is held down by a spring bent in the Deteelion of minute quantities of selenious acid in sulphuric 
wire. After extraction has proceeded for some time the <tcid. Schmidt. See VII. 
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Cl. XXIV.-MISCEIXAKE0TJ8 ABSmCTB. BOOK BlXiEim. t^aiy il. lUtj, 


Determination of nitrogen in Norwegian saltpetre [takium 
niirate]. BuBvold. See VII. 

. 

Detection of bromides in weMnce of thioc-yanatee and f^(h 
cyanides. Guaroschi. See VIT. ' ' . *.• 

Deteciion of lead in bismuth subniiraie. Guerin. See VII. 

Examination of sulphur chloride. Frank and Marckwald. 

See VII. r, 

Asmy of crude platinum. Schwittor. See X. ' 

Atialysis of pyrophoric cerium-iron alloys. Arnold. See X . 

DetermineUion of the insoluble bromide value of oils. 
Gemmell. See XII. 

Examination of bleached shellac. Wolflf. Sec XITI. 

Colorimetric, rnethod for the delerminaiion of acids in vmt 
and. beer. Liierfl. See XVIII. 

Determination of lactic acid in wme. Baragiola and 
Schuppli. See XVI IT. " 

Detection of castor seeds. Landt^r and Qoako. See XIX a. 

Inleraction between nitric acid and brucine in jiresence of 
metallic nitrates. Rennie and Dawkins. See XX. 

Berber ine and its determination. Riohter. See XX. 

Analysis of [determination of esters iw] essential oils. B^hal. 
See XX. 

Vanillin hydrochloric acid reaction for essential oils. 
Cordeiras. See XX. 

Colour reaction of quinol in the. solid state. Maldiney. 
See XX. 

Mechanisfn of oxidation processes. Ill, [Determination 
of saligenin.] Wieland. See XXIV. 

Patent. 

Density of gases ; Method of. and apparatus for, determining 

l)fg . K. Bombard, Ohorlottenburg, and G. Konig, 

Berlin-Siidondo, Germany. Eng. Pat. 4628, Feb. 23, 
1914. Under Int. Conv., Feb. 22, 1913. 

See Gcr. Pat. 269,802 of 1013 ; this J., 1914, 3.36.--T. F. B. 

Air ; Apparatus for ascertaining the degree, of purity of , 

J. C. y lA?on, Madrid. U.S. Pat. 1,101,400, Juno 23, 
1914. * Date of appl., Feb. 13, 1913. 

See Eng. Pat. 4141 of 1913 ; this J., 1913, 961.— T. F. B. 


XXIV.~~MISGELLAKEOUS ABSTRACTS. 

Trituraiion ; Beactions by . L. H. Parker, Chom. 

Soc. Trans., 1914, 106, 1604—1616. 
Carefully dried mixtures of merourio chloride and 
potassium iodide, lead nitrate and potassium iodide, lead 
chloride and potassium iodide, potassium bichromate 
and silver nitrate, copper sulphate and potassium ferro- 
cyanide, lead acetate and potassium bichromate, and 
sodium carbonat^e and barium sulphate were triturated 
by means of a mortar and pestle contained in •<a oliil^ 
desiccator. Interaction took place on trituratioii^^ 
every case, the results confirming those of Perman {Oljjm. 
News, 1903, 88, 197; this J., 1907, 769), who found tfiat 
dry salts may be left in contact without intentoUpn, 
but that grinding frequently caused reaction 
place. It seems probable that interaction is causeo^by 
fusion of the salts due to trituration, — ^B. Q, P. 


Tinsdenides; Thermo^ekctric power of — — . H. P^labon. 

Comptes rend., 1914, 158 , 1897—1900. 

SnSe forms a couple with platinum in which the current 
goes from the platinum towards the selenide across the 
not junction. With temperatures of 0® and 100° C., the 
potential difference is — 0 033 volt, and for temperatures 
of 0° and 680” C. it is —0*2 volt. SnSo, gives values 
of the same magnitude but of opposite sign up to JBOO® C. 

— F. Shdn. 

Inositol ; Synthesis of natural . H. Wieland and 

R. S. Wishari. Bor., 1914, 47, 2082—2086. 

A FAIRLY good yield of inosifol is obtained by hydro- 
genating hexahydroxybenzene suspended in water in 
presence of palladium black, at 50” — 55°C. — L. E. 

Melhifl-glucosides ; Structures of the two , and note 

on a third. E. Fischer. Ber., 1914, 47 , 1980—1989. 

Nef’s suggestion (see this J., 1914, 366) that a- and 
jS-mothyl-glucosides are structural- and not stereoisomer- 
ides is contested. A third isomoride, obtained as a s^up 
during the preparation of the other two, is described. 
This substance, or possible mixture of stereoisomerides, 
“ 'v-methyl-glucoside,” was purified by distillation under 
reduced pressure. It differs from the isomeric crystalline 
substances in its behaviour towards omulsin, the yeast 
enzymes and dilute acids : the last-named agents effect 
its hydrolysis with extreme ease, this property being 
probably connected with the structure of the lactone 
ring. — •!. R. 

Oxidation processes; Mechanism of . III. [Defer- 

mination of saligenin.] 11. Wieland. Ber., 1914, 47 , 
2086—2111. 

In continuation of previous work (this J., 1913, 1132) 
evidence is brought forward to show that in the throe 
aldehyde reactions which are accelerated by unboiled 
milk, viz., conversion of two mols. of aldehyde into 
one each of acid and alcohol, oxidation to the acid by 
molecular oxygen, and oxidation by methylene blue, 
with reduction of the latter to its leuco-compound, the 
acceleration is not duo to throe distinct enzymes, namely 
a mutase, an oxydase, and a reductase respectively, 
but to a single enzyme, wliich is a dohydraso. In the 
conversion of two mols. of aldehyde into one each of acid 
and alcohol, it is considered that 1 mol. of the aldehyde 
is converted into the hydratOj and this is then dehydro- 
genated under the catalytic influence of the dehydrasa, 
a second mol. of the aldehyde, in its anhydride form, 
acting as hydrogen-acceptor : R.0H(()H)j-f R.CH : 0-+- 
R.CO.OH+kCHjOH. 

It is shown incidentally that if saligenin in 0-4% aqueous 
solution bo treated with a slight excess of 0-2— D-33r 
bromine solution, and after 20 seconds a few drops of 
potassium iodide solution bo added, and the liberated 
iodine titrated with N /lO thiosulphate, although tribromo- 
phenol is formed in addition to dibromosaligenin, the 
results arc quite concordant, a constant quantity of 5*38 
equivalents Br lieing consumed per mol. of sabgonin, so 
that the reaction can bo used for quantitative purposes. 

—A. 8. 


Book Received. 

Journal op the Institution of Petroleum Techno- 
logists AND Record of Transactions. Vol. L 
Part 1. Published by the Institution, .17, Gracechurch 
Street, London, E.C. Price 5 b. 

The first number of this Journal occupies 94 pages, 
g| by 5'I ins. ; following the official and editorial notices 
is* an account of the Inaugural Meeting held on March 3rd, 
1 914, containing the address by the President (8ir Boverton 
Redwood, Bart.), and papers by Sir Thomas Holland, 
Mr. E. H. C. Craig, and Prof. V. B. Lewes. The last part 
of the volume oontains the Memorandum and Articles of 
^Association, By-laws and Regulations, and a list of 
Honorarv Members, Members, Assooiate Members, 
Students^, Associates. 
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THE CATALYTIC REDUCTION OF OLEIC ACID AND 
COTTONSEED OIL BY MEANS OP HYDROGEN 
IN PRESENCE OF FINELY DIVIDED NICKEL. 

BY T. W. A. SHAW, M.SC. 

I n recent years several patents have been taken out for 
the reduction of unsaturated oils by hydrogen in the 
jircsence of metal catalvsts (chiefly nickel). Very little 
lias, however, been published as to quantitative yield, 
exact conditions, etc. The following cxpcriinonts were 
undertaken to determine the yield, under definite con- 
ditions, in the reduction of ; — 

(a) Oleic acid vapour in a stream of hydrogen under 
Tcduced pressure. 

(b) Liquid oleic acid by hydrogen under various high 
pressures. 


> ik iilmut 5*5 cms. and the length of the catalytic column 

About 30 cms. 

The catalyst was made in the following manner : 
ihimice stone broken into pieces about as large as a pea, 
and sifted so as to remove from it an^ fine dust, was 
placed in a Buchner funnel connected with a filter pump, 
and ^ atrong solution of nickel nitrate was slowlv drawn 
thfdUgh it several times until it was practically all absorbed. 
Thu solution was generally made by dissolving about 
20B’^rms. of nickel nitrate in its own weight oi water. 
When the soaking was complete Ihe^ pumice was placed 
in a muffle furnace and heated to a dim red heat, thereby 
converting the nitrate into oxide. The pumios with iU 
coating of oxide was again soaked in the nitrate solution 
and ignited, so as to ensure a largo quantity of catalyst. 
This was then placed in the tower. A, and reduced in a 
current of hydrogen at a temperature of about 300° C. 
The heating was effected by immersinj^ the tower in a 
tall copper cylindrical oil- bath, D, which contained an 
oil which could be readily heated up to 350° C. to 400° C. 
if such a temperature wore require. The reduction is 
complete in about two to throe hours and its completion 
is shown by no more moisture collecting in the delivery 
tube from A. In all these experiments al>out 300 grms. 
of the broken pumice was used and after the above treat- 



FIG. I 




(c) Cottonseed oil by hydrogen under various high 
pressures. 

The experiments on oleio acid vapour wore suggested 
•by the method of reduction (i.c., in the vapour state) 
employed by Sabatier and Senderens. 

As oleic acid on distillation at ordinary pressure decom- 
poses, the whole process has to be carri^ out under 
Toduc^ pressure. To this end the following apparatus 
'was devised and used. 1.) 

A is a glass tower containing tke oatalyst. Its d ia me ter 


ment about 40 grms. of nickel was deposited on it. Tha 
oleic acid was contained in the distilling; flask, B, which 
•was sealed on to the tower, and into which a tube passed 
through which hydrogen could be delivered into the 


hydrogen used was generated by means of a Kipp 
Slnuatns, and was purifira by passing through waui- 
bclies containing silver nitrate and strong sulphuric acid 
a^ also through a U-tube containing smaU pisses of solid 
as it is well known that tkg activity of a metal 
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catalyst can bo very greatly diminished and even com- 
pletely BuppreuBod if there are in the hydrogen even minute 
traces of certain substancos such as arsenic. 

The distilling flask containing the oleic acid was heated 
in an asbestos air- oven, C. tW delivery tube from the 
glass tower fitted into a receiver, E, which was connected 
through a manometer to a water pump. The pressure 
conld he easily adjustenj to the required value by regulating 
the amount of hydrogen which was p^ing through and 
the rate at which the pump was working. The tempera- 
ture of the oil-bath was so arranged that it was always 
kept a few degrees higher than the boiling point of the 
oleic acid. It was generally kept at a temperature of 
about 300° C. to ensure that the catidyst was never in 
contact with liquid oleic acid but only with the vapour, 
as any oleic acid condensing after distillation, was again 
vapouriscid on pjwsing down the tube loading into the 
bottom of the catalytic tov'er. The product of the 
reaction distilled out of the tower and cemdonsed in the 
receiver, E. 

The amount of reduction that hod taken place was 
estimated by determining the iodine value of the resulting 
jjTodnct by Wijs's mcKlifioation of Hiibl's method : 0-3 to 
0-4 gnn. of the substanoe, as a rule, was dissolved in 10 c.c. 
of cnloroform and to this was added 25 c.c. of the iodine 
solution. The m<‘an of several determinations gave 71) 
as the iodine value of the oleic acid which was being uj^ed. 

The following arc the results obtained in the distillation 
of oleic acid through the catalytic toner under varying 
presHurcH. Firstly, tUslillations were carried out at a 
pre^Hsure of 100 ruin. The resulting product had an 
iodine value of 75. This figure was obtained as moan 
of three separate distillations and corresponds to a 
reduction of about As a check on this figure, a 
5% solution of stoarie acid in oleic acid was made and its 
iodine value was determined and found to be the same 
as above, vi/.., 75. 

Jn order to see if any further reduction could be obtained 
the 5% rcductxl ])roduct was redistilled over the catalyst 
at the same jiressure as previously. On determining the 
iodine value of the jiroduct obtained as the result of this 
redistillation, it was again found to be about 75, showing 
that no further reduction had occurrtHl. Another ro- 
distillation of this substance again caused no change in 
the icKline value and eonsciiucntly no change in the 
amount reduced. 

It was thought that possibly this result was due to the 
catalyst having bi'come |K)iB()ncHl through some cause or 
another and lost its activity, but on distillation of a fresh 
portion of oleic acid over it, a roductuui of 5^,j was again 
obtained. 

Distillations were next carried out at a pressure of 
150 mm. Two separate distillationn at this prwsure gave 
products having iodine values of 70 and OH respectively, 
which is equivalent to about 14”(, reduction of the oleic 
acid. Those products on retlist illation gave iodine values 
of about ()7, which is nearly identical with the jircct^ing 
ones and is equivalent to a redact on of about 15%. 
Identical phenomena wore observed on distillation at a 
pressure of 200 mm. Here the reduction was about 20%, 
and redistillation again did not cause further reduction, 

Tlu'se results ap|Miaied to point to the existence of an 
equilibrium in the vapour between stearic acid, oleie acid, 
and hydrogen, and that the amount of reduction obtained, 
which varied from pressure to pressure but was consent 
at any one particular pressure, was the equilibrium amount 
of stearic acid under those particular conditions. If this 
were so it should be possible by distilling stearic acid over 
the catalyst to cause it to decompose into oleic acid and 
hydrogen until the quantities producwl were the equilibrium 

S uantitiis under those particular conditions. To test 
bis, stearic acid was placed in the distilling flask and 
distilled over the catalyst in precisely the same manner 
that the oloio acid had been distilled, freely made ca^yst 
being used. Both before and after distillation the iodine 
value of the stearic aoid used was found to be zero, no 
iodine at all being absorbed. Another distiUation of the 
same substanoe failed to oause it to have any apprecwble 
iodine vahm. The result oi these distillations showed 
iHiaimaneiM[>{ tJhe steane aoid had been converted into (fleio 
acid and seemed to preclude the idea of an equUlbriuSB. 


The next" thought that'su^ested itself to explain the 
fi^ that^no further reduction takes place on repeated 
distillation, was that on redistilling the partially r^iiced 
product, fmbtional distillation to(dc place and "oleic acid 
only distilled over and was reduced to the same extent as 
previously, consequently the resulting product appeared 
not to have altered in any way. It does not appear, 
however, that this supplies the true explanation, as on 
rediatillation by far the larger portion of the liquid was 
distilled over out of the flask into the catalytic tower, and 
also the boiling point of stearic acid does not differ by 
more than a degree or so from that of oleic acid. 

If this phenomenon is due to neither of these causes 
it is difficult to explain it, but the fact most certainly 
I remains that repeated distillations at any one particular 
I pressure did not cause any change in the amount of oleic 
i acid reduced after the first distillation. 

! Expi'rinients were then carried out to determine how 
I the amount of reduction in the liquid phase at atmospheric 
! pressure varied with the length of time tlie substance was 
' in contact with the catalyst. The same apparatus was 
usei! as before. The oleic acid was distilled into the tower 
under reduced pressure, the temperature of the oil-bath 
being kept too low for the oleic acid to distil out again. 
When as much oleic acid had been distilled in as was 
required the pressun* was raised to atmospheric by allow- 
ing more liydrogen to come in and gradually turning the 
pump off. The temperature of the oil -bath was then 
raised to about 275° (I, a,nd at certain intervals of time 
small quantities were distilled out by reducing the pressure, 
ami their iodine values were detci mined. After each 
distillation the pressure was again raised to atmospheric 
and the heating continued, hydrogen ])assing through the 
apparatus all the time. 'I’he following were the results 
obtained : — 

portion UbliikHl after ] loiliuc v-aliio. i M. pi. 
lieating for - i , 

I ' 

2 hours G7 2.V'('. 

hours (52 :i;V' ( , 

hours (>n :J7‘’ ( '. 

« hours 4(5* .W'C, 

* This is etiuivaliuit t(» a rediu-tidn of about 45'’,,. 

Experinu nts nndir prcj^siin'. 

Ex|H‘rimentB were next carried out at pressures con- 
siderably gn^ater than atmospheric, as it appeared quite 
feasible that at very high jiri'Bsiires tlio reduction could 
be carried out at considerably lower temperatures and 
thus in the case of unsaturatod glycerides the possibility 
of docomjiosition would he removed. 

The first few experiments were of a preliminary nature. 
The apparatus used was a steel juessure cylinder which 
had been tested iij) to a jiressnre of 300 atmospheres and 
to w'hich a ])rc8sure gauge and a gas cylinder could bo 
attachiHl. In order to he able to exhaust the cylinder of 
its air before the hydrogen was compressed in, a three- 
way valve was designed and made, and was connected 
between the reaction cylinder and the gas cylinder. When 
the valvo was open the reaction cylinder could bo con- 
nectctl to the pump and exhausted. After exhaustion was 
completed the valve was closed, and the reaction cylinder 
was only connected with the gas cylinder, and hydrogen 
to the desired pressure could then be passed into it. Tho 
catalyst, which was mode as before, was contained in a 
glass tube about 0 cm. in diameter and 30 cm. long, which 
just slipped into tho cylinder. A certain quantity of oleic 
acid was poured on to the catalyst, tho cylinder cover 
screwed on and the various other gas-tight connections 
made as quickly as jiossible, the apparatus then evacuated 
and hydrogen to the desired'* pressure passed 'in. Tho 
cylinder was then heated in an oil- bath to the desired 
teraperaturo for a certain length of time. 

The following aro some of the experimental results : — 
Pressure in reaction cylinder, 50 atmospheres. Tempera- 
ture of reaction cylinder, 250'’ C. Tho pressure fell in the 
fltst A hour to 47 atmospheres and remained constant at. 
that figure for over 3 hours. The cylinder was thert opened 
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and the tube containing catalyst and oil z^ored, and 
its contents transferred to a distilling vessel th^ same as 
had been previously used for the exporinients under 
reduced pressure, the only difference beio^ that the 
sealcd-on distilling ffosk, not now being requii^ had been 
cut out. The oil was then distilled out from the catalyst 
under reduced pressure ; the iodine values of the products 
obtained in two experiments under those conditions were 
()7-2 and 66-9. 

The great disadvantage of using the apparatus in this 
manner was that the oil hod to be poured over the catalyst 
all at once, and rapidly falling to the bottom of the vessel 
collected there and consequently only a very imperfect 
contact between the oil, catalyst, and hydrogen was 
obtained, so in the hnal state the apparatus was modified 
in such a way as to allow the oil to be fed over the catalyst 
as slowly os possible. 

The cover of the cylinder was drilled through, and a 
smaller cylinder, acting as a high pressure oil feeder, 
atf-achod to it through a high pressure valve. The thread 
on the spindle of tho latter was such that a very delicate 
regulation of the flow of liquid could be obtained. Tho 
upper vessel was connected through a T-pioco and three-way 
valve to a hydrogen cylinder, a pressure gauge, and an 
rxluiust pump (as in the case of tho reaction-vessel). 
Jloth oil feeder and jeaclion vessel could therefore be 
f-cparatcl}’ and indeyxmdcntly cxhausitHl and filled with 
hydrogen to any desired pressure. Tho construction will 
bo evident from tho accompanying figure (Fig. 2). 



The ox^wiinonts were carried out as follows : — Tho 
catiilyst, contained in tho wide fjlaas tube, was placed in 
tho lower cylinder and tho oil in the upper one. Tho 
apparatus was then screwed together. 

xloth cylinders were now exhausted, washed out with 
hydrogen, and then filled with hydrogen to tho desired 
pressures, tho pressure in the oil-feeder being always sovoral 
atmospheres mghor than that in the reaction -vess^ in 
order to force the oil into tho latter The lower cylinder 
was heated in the oil-bath to the desired temperature, the 
whole apparatus being suspended from a pulley by means 
of which it could be raised or lowered. Before running 
the oil in, the catalyst was usually heated in hydrogen at 
a few atmospheres’ })re 98 ure for an hour or ao, to 
ensure complete redaction to metallic niokal.'' This 


hydrogen was then pumped out and hydrogen up to the 
nrwure required for the experiment run in. Everything 
being ready the spindle was turned slightly and oil allows 
to ron very slovdy ovei^ the catalyst through a suitable 
sprinkling device. It was, of course, neoessary to know 
the rate at which tho oil was being delivered from the top 
cylii^er, and owing to the high prossiiros being used it 
was impoMible to have anything in the nature of a glass 
gauge which would show the level of tho liquid in the 
upper cylinder. This difficulty was readily overcome 
however, os, the volume of tho upper cylinder and the 
volume of oleic acid in it being known, a’ consideration 
of the reduction of pressure indicated by its gauge 
enables the amount of oil run out to be determined. 

A concrete illustration will explain this. The volume 
of the upper cylinder was approximately 300 c.c., and the 
volume of oleic acid taken was 240 c.o. Therefore the 
original gas s])ace was 60 c.c. 

It is requiretl to deliver tho oil completely from the 
upper to the lower cylinder in 6 hours, t.c., at* tho rate of 
40 c.c. per hour. The original pressure in the upper 
cylinder was 70 atmospheres and in the lower 60 atmo- 
spheres. The gas volume at the end of half an hour when 
20 c.c. have brnm delivered is 80 c.c. and tho pressure 
registered by the gauge attached to tho upper cylinder 
will be 70x^11, or 62-5 atmospheres. (Consequently all 
that has to be done to ensure the oil being delivered at 
that particular rate during the first ^ hour is to seo that 
the pressure drops steadily from 70 atmospheres to 62*6 
atmospheres in ^ hour. This can roadfly bo done by 
manipulating the spindle so as to allow Ic^s or more ou 
to run out as the case may be. As tho prossuro in 
upper cylinder lias always to bo greater than the pressure 
in the lower cylinder it is necessary at this stage to fill 
up agaih to 70 atmospheres. The gas volume is now 80 c.c. 
at a pressure of 70 atmospheres. At tho end of the next 
I hour when another 20 c.c. will have run out the pressure 
will be 70xr,f^i„ or 66 atmospheres. The cylinder is 
filled up again to 70 atmospheres and the process repeated. 

In this way the pressures, corresponding to an outflow 
of oil at this rate at intervals of time during the 6 hours 
i can be calculated and by manipulating the spindle it is 
I arranged that those calculated pressures are obtained. 

! The following are a whole series of pressures calculated 
I for tho delivery of 240 c.c. in 6 hours. 





ProBsuroH nftcr 


60 

hr. »-70x atmojphcres. 


1 

-70.,“ 56 „ 


n 

„ „ 


2 

-70> .. 

•> 

8 

-70x;“=54.4 „ 

>. 

4 

„ -“70 X „ 

1 

5 

9*20 

„ -70 x;;"- 59*2 

» 

6 

I'ftO 

-70 X— >60-6 „ 


A series of cxjwrimonts under the following conditions 
were made : Pressure in upper cylinder 70 atmospheres. 
Pressure in lower cylinder 60 atmospheres. Temperature 
of lower cylinder 1 60® C. Time of delivery of oil from 
upper to lower cylinder was 6 hours. After the reaction 
the contents of tho lower cylinder were transferred to 
the distilling vessel and distilled ; the iodine visduos at 
the products of two experiments earn# out as 82*4 and 63*2, 
the iodine value of toe original oleio acid used in this 
series of experiments being 84*6, so that very little reduc- 
tion bad taken place. 

Two more experiments were then carried out at a 
temperature of 250'*C. The iodine value in each case 
was 81, so that in all these experiments the amount ^ 
reduction of tho oleio aoid ooourriqg was considerably hm 
than would be expected. 
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In all theao experimenta a brass rose soldered on to 
the lower part of the upper cylinder had boon used as a 
sprinkler tor the oil, and it Vas thought that possibly 
something had been dissolved out of this brass sprinkler 
and that this had had a i)oi8oning effect on the catalyst, 
so it was out out altogether and a glass sprinkler sub- 
stituted. 

An experiment carried out under the same conditions 
of temperature and pressure, gave now a product which 
had an iodine value of 52 which is equivalent to a reduction 
of 35%, so it a])])earod certain that some ingredient cither 
of the brass or of the solder had poisoned the catalyst in 
the previous experiment. It is scarcely likely that tlie 
substance having an poisoning effect would bo the zinc 
out of the brass os it would have no tendency at all to 
<loposit on the nickel, neither would it bo the cop|)er, ns 
orjppor itself acts as a hydrogenizing catalyst like nickel ; 
it might, liowever, be the lead or tin out of the solder 
both of which arc lower down the electro-motivo scries 
than nickel and would de])osit on it. 

A series of ox})orimenta were made and the following 
wore the results obtained : — 

(1) Ih’cssuro in lower cylinder, 50 atmospheres. Tem- 
perature of lower cylinder 250‘^ C. Time of delivery of 
oleic acid from up^wr to lower cylinder was 6 hours. 
Iodine value of resulting reduced procliict was 62, which is 
equivalent to a reduction of about 35%. 

(2) Prossuro in lower cylinder, 25 atmospheres. Tem- 
perature of lower cylinder, 250'’ C. Time of delivery of 
oleic acid was G hours. Icnline value of resulting product 
was 64, equivalent to a reduction of about 20%. 

(3) Pressure in lower cylinder, 6 atmospheres. Tem- 
perature of lower cylinder, 250"' 0. Time of delivery of 
oleic acid was 6 hours. Iodine value of resulting product 
was 77, equivalent to a reduction of about 4%. 

From the above rt^sults it will bo soon that increase of 
pressure oausos an increase in the amount of reduction, 
the other factors, tom])oraturo, etc., remaining the same. 

A few o^riments were also carried out with cotton- 
seed oil. Tno tempwaturo at which the reduction was 
oarried out was in tnis case 200’’ C. and the result showed 
a very considerable reduction of the glyceride. At the 
two pressures of 25 atmospheres and 60 atmospheres a 
reduction of over 60% of the glyceride occurred and a 
hard product was obtained having a melting }>oint of 
about 60” C. 

In conclusion I wish to thank Professor Donnan for his 
cver-roadv assistance and advice, and also Dr. Harger for 
the kind loan of some of the pressure apparatus. 
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Meeting held at Rumford Halt, ChemM Buildhig, on 
Friday, May 22, 1914. 
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FERROSILICON AND ITS DANGERS. 

BY CHARLES E. PELLBW. 

In the spring of 1913 1 was requested by the Secretary of 
the American Association for Labour Legislation to look 
into the dangers oonneotod with forrosilioon. I was 
informed that abroad it was generally believed that ite 
transportation was extremely dangerous when the per- 
centage of silicon was from 30 to 70%, amd that stringent 
regulations had been established by at least one foreign 
government with regard to its transportation. 

1 was also informs that the Seventh Delegates’ meeti^ 
of the International Association for Labour Legislation in 
1912, in addition to adopting a set of principles for sub- 
mission to the various governments on the methods of 
handling lemwUioon, had also resolved that 


Further inquiries ought to be made into the question 
of whether ferrosilicon containing less than 30% or more 
than 70% of silicon involves a risk of poisoning or not, 
and into the possibility of prohibiting the manufacture 
of ferrosilicon containing from 30 to 70% of silicon.” 

This is the inquiry which I was requested to prosecute. 
My investigations, including a careful examination of the 
literature of the subject, personal inquiries at the offices 
of insurance and transportation companies, as well as 
visits to all of the principal works in the United States 
and (!!anatla, have led me to conclusions radically different 
from those ajiparently accepted for years in Europe. 

History of ferrojfilicon. 

For a long time it has been known that iron was capable 
of combining with different percentages of silicon, and in 
189.5, Moissan published in the Comptes Rendus a 
description of a true filicide of iron, prepared by electricity 
and also in a muffle furnace, consisting of 80% of iron 
and 20% of silicon, corresjionding to the formula, FcjSi 
(see this J., 1896, 115). It was soon discovered that 
similar com]>ounds, with varying proportions of iron and 
silicon, could be mode without much difficulty in the 
electric furnace, hut they were of little more than 
theoretical interest until, about 1902, it was found that 
these alloys of iron and silicon could he used to groat 
advantage in the manufacture of steel. For many years 
one of the great t>roblcms in the steel industry was how to 
dimmish and, if possible, avoid entirely the blowholes 
and pijies that were formed when steel, whether open 
hearth or JJessemer, was poured from the hulUva into the 
largo ingot moulds. It M'as often necessary to cut off 
20 or 25% of the upjwr parts of the ingots before perfectly 
sound metal was reached. It was found that the addition 
of quite small amounts, say from f to 1% of ferrosilicou, 
to the steel while in the ladle, evolved a great deal of 
heat from the combustion of the silicon. This not only 
thinned the metal considerahly, but at the same time 
absorbed the oxygon dissolved in the steel, with the 
result that, on pouring into the moulds, perfectly solid 
ingots resulted with no blowholes at alt. This very 
important discovery at once made ferrosilicon a valuable 
article of commerce and an essential factor in the steel 
industry of every part of the world. During the last 
few years another use has been found for it in the oast iron 
industry. Experts are using it more and more each 
ear in foundry practice, sometimes to produce special 
igh silicon castings for use in electrical work ; sometimes 
to increase the fluidity of iron in castings ; and sometimes 
to Bulistitiite silicon for some of the combined carbon in the 
iron, thus enabling them to produce grey castings from 
white iron, by treatment in the ladle. As yet the demand 
for ferrosilicon from this source is not largo as compared to 
that of the steel industry, but it is rapidly growing in 
importance. 

Varieties and preparation of ferrosilicon. 

The ferrosilicon of commerce is divided into two distinct 
varieties, differing not onlv in chemical composition, but 
also in the method of manufacture. Low grade ferrosilicon, 
containing not over 15% of silicon, is made in the blast 
furnace and, in fact, may be considered as a special 
grade of pig iron. It is not very easy to make and, as the 
value of the product lies in the amount of silicon present, 
it is evident that it is very expensive to transport. Its 
low percentage of silicon interferes ^atly witn its use 
as a fuel in the steel industry, and to some extent in 
foundry work, and its manufacture is gradually dying out. 

The ferrosilicon that is of so much important te the 
world, nowadays, is the so-called “ high grade ” material, 
running from 16 or 20 up to 90% or more of silicon, which 
can be made only in the eleotrio furnace. The raw materials 
for its manufacture consist of (1) fVon, in the form of scrap 
iron, scrap steel, or iron ore ; (2) silica, eithejr quartz, 
sand, or sandstone ; and (3) reducing material, (xftnmonly 
either anthracite or coke, but oocasionaliv, for the sake 
of great purity, charcoal, or oil coke. These materials, 
in proper proportions, are melted together in a simple 
eleotrio fumaoe, and the molten preset, mixed with a 
little slag, is drawn off at intervals, allowed to cool, broken 
into lumps, and stored or shipped. 
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Propertki of /enroailicon. 

These, of oonrae, vary with the oomparative percentages 
of iron and silicon, and also, to some extent, with the 
requirements of the consumers. The steel men wish 
their forrosilicon to be in lumps, containing a largo 
proportion of silicon and yot not too light. If in powder 
or hno pieces it causes a tremendous ebullition when 
thrown into the almost white hot steel in the ladle, and a 
varying amount of the forrosilicon is carried away in the 
fumes — causing a waste of valuable material, and at the 
same time introducing a condition of uncertainty about 
the composition of the finished product. If the silicon 
(icrcentago is too low, much of the heat of combustion of j 
the silicon is wasted in melting the accompanying iron. [ 
On the other hand, the specific gravity of silicon is less ' 
than one-third that of iron ; and therefore, if the silicon i 
iH too high, the material may bo so light as to swim on | 
the trip of the steel kettle and not distribute its heat I 
aud its materials uniformly. | 

Accordingly, the demand of the steel industry, in the ' 
United States and also abroad, is for large solid lumps 
containing not far from 60% of silicon. Another 
explanation, by the way, for this reference for the 
“ so-callexl 60% grade,” wivs given by Dr. Copcnian in his 
elaborate report on fcrrosilicon made in 1909 to the Local 
(kivernmcnt Board, in England.* Ho stated that the j 
only reason for the employment of this grade that ho had i 
been able to learn, was ” found in the ftveility its use j 
affords to the workman in calculating the quantity of i 
silicon required as an addition to any particular bath of j 
metal.” This would seem rather a reflection upon the | 
education and iiil-elligonce of the European steel workers, j 
Furnace men do frequently insist on having the composition ! 
of important raw materials kept as uniform os possible, 

HO that they do not have continually to alter their charges. 
Hut it is surely unusual to have that composition kept 
at any particular percentage for the sake of saving sonic 
office clerk a few minutes’ si m file calculation. 

In foundry practice the requirements are somewhat 
different, for the forrosilicon is usually added in a jKiwdered 
or granular form to the molten metal os it nms from the j 
cupola into th<i casting pot. So the lumps so necessary ! 
lor the steel men must be (irushed into fine pieces before j 
the iron men can use them. When not hampered by j 
excessive cost, they prefer the fiercsntago of silicon os ‘ 
high as possible, for often they must add silicon in con- , 
sidorablo quantities, to get the rcquinnl composition 
m their finished iron, and if they usc^ low grade forro- 
silicon they would never be able to melt such a mass of [ 
solid matorial at the comparatively low temperature j 
of the iron coming from the cupola. I 

It is claimed, further, by some manufacturers that [ 
the most economical output of their electric furnaces is , 
ferroHilioon running near the 60% grade. When it gets 
much above this, they say that the extra expense of [ 
production makes each unit of silicon more costly to tho - ; 
consumer, a reason which, if true and not simply im^nary ! 
is undoubtedly the most conclusive one for making this i 
tho standard grade of the matorial all over the world. I 

Preparation. j 

The discovery of the valuable properties of fcrrosilicon, j 
and the resulting demand for it, happened to coincide ; 
with the collapse of the “ boom ” in the manufacture of | 
calcium carbide. For two or three years around 1900 | 
tho anticipations that acetylene would speedily replace 
coal gas and water-gas as an illuminant on a large as well ‘ 
as a small scale, had induced engineers to put up elootrical 
furnaces, large and small, wherever cheap water power | 
could be obtained. When the demand for calcium carbide | 
suddenly dropped, a great number of the small electric , 
plants all over Europe, in Savoy, Switzerland, the Tyrol, i 
N orway , Sweden, and even i n Bosnia, turned wi th oagemess 
to the new industry, and began to put ferrosilioon on the ^ 
market in large quantities. 

The price at first was high, $110 or so a ton (calculated i 
on the 60% grade), and, encouraged by this and by the | 
duty of $4 a ton, the Electro-MetaHurgical Company, of i 



Nia^a Falls, started to manufacture it in 1907, and havo 
continued ever since, making on an average not far from 
16,000 tons a year. Works were also started by the same 
company at Kanawha Falls, West Virginia, but the drem 
in the price of ferrosilicon to less than $60 a ton in 1909, 
and to $51*60 (f.o.b. Httsburg) in 1011, due to keen 
competition, made these works unnecessary. In 1908 
the Electro Metals Company started their works at Welland, 
Ontemo, obtaining their power from the Canadian Falls 
at Niagara, and producing some 7000 or 8000 tons a year. 
This is consumed largely in Canada, but considerable 
quantities are shipped from there into tho United States 
to the almost complete exclusion of European ferrosilioon. 
At present it is estimated that the average consumption 
of forroBilicon in the United States is from 18,000 to 20,000 
tons a year, of which 3000 to 4000 tons are imported frOm 
Canada. Nine-tenths or more of this material is of the 60% 
grade, and during tho past year, 1913 to 1914, tho average 
price, at Pittsburg, was about $71 a ton. 

Dangers connected with ferrosilicon. 

A short time after tho introduction of ferrosilioon into 
commerce it was reported as being distinctly dangerous, 
not so much to those engaged in manufacturing it, at to 
those employed in handling and transporting it. 

A. Dangers of explosion . — In January, 1904, ftn ex- 
plosion occurred, at Liverpool, in a cargo of ferrosilicon 
from Trieste which ha^l been standing on tho dock for 
some four weeks. Tho material hod bw;n shipped in iron 
drums and while these were being placed in a warehouse 
two of them exploded violently. It was supposed that 
tho trouble was due to pent up gases, and so, to save 
further accidents, the forrosilicon was transferred into 
wooden barrels with holes bored in tho top. But, ten days 
afterward, whem one of these was being handled, it also 
exploded, shattering tho barrel and severely injuring the 
workmen. A very careful investigation of tho whole matter 
was made by two Government officers, Dr. Dupr4, Chemical 
Advisor to the Homo Office, and Capt. Lloyd, His Majesty’s 
Inspector of Explosives, and their report is given in full in 
the Journal of the Iron and Steel Institute for May 6th, 
1904 (see this J., 1904, 622). They reported that tho 
explosions, in their opinion, were duo to the combustion of 
an inflammable gas, mainly consisting of phosphoretted 
hydrogen. At the end of their report they pointed out 
the possibility of very serious accidents resulting from 
this condition of affairs and urged ovei^body who had 
to store or handle ferrosilicon to bo fully alive to its possible 
dangers, “ and, by keeping it in a dry and thorougWy 
well -ventilated place, prevent the accumulation of in- 
flammable gas as far as possible.” At the same time 
analyses were published, made by W. Watson Gody, 
showing the percentage of silicon to be from 63*80 to 
69*40, and proving the presence of small quantitiefl of 
both calcium and phosphorus, 0*14% and 0*066% 
resjiectively, and also of 0*218% carbon. He said also, 
that besides phosphoretted hydrogen in the gases from the 
casks, ho found acetylene and arseniurettod hydrogen in 
small quantities. 

While these explosions were the only ones publicly men- 
tioned at this time, it was found a few years later that at 
about this period, t.e., 1903 to 1904, one of the gp^t 
English steel companies had been gettine 50% ferrosilioon 
from tho Continent, in iron drums, and that when they 
were opened with crowbars, almost every other one 
produced an explosion. These, however, were not bm a 
rule violent, and no workmen were injured. 

The explanation was probably as follows. As previously 
mentioned, during the first few years the ferrosilicon 
industry was an after-growth of tho declining oaloium 
carbide trade. The factories were small, situated in tho 
mountain districts of Europe, and the same furnacea 
were frequently used alternately for the one or the other 
prc^uct, according to the temporary demand, without 
any real pains being taken to clean out the hearths or to 
keep the raw materials di stinct. Accordingly early analvses 
show tho presenoe of oaUsuin in quite lof^ amounts 
in 6 samples of ferrosiUcon analysed in 1901, the oalmum 
ran from 0*79 to 14*4%), associated with both carbon and 
phosphorus. If the iron drums, in which the matenal 
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waa Bhip^, were jiorfoctly tight, and if it wore 
perfectly dry to start with, no damage would bo done, 
but if the material wore packed while wet, or if the drums 
were old and leaky, and the contents got damp, then 
enough acetylene and phosphoretted hydrogen would be 
produced to form an explosive mixture with the air, 
which might be ignited by sparks from tools, or even from 
friction of pieces of ferrosilicon on each other. Under 
ordinary conditions the amounts of this gas would not be 
enough to cause serious trouble. But in the Liverjiool 
ease enough moisture was absorbed through the packages 
by the three weeks’ exposure on the doc^, in December, 
to accumulate a bursting charge. 

Several suggestions were made in the report with a view 
to avoid further explosions, such as (1) to fill the drums 
with high flash-test paraffin oil, which would keep both 
air and moisture away from the ferrosilicon, and. at the 
same time not be liable, itself, to ignition ; (2) to pack 
the ferrosilicon, dry, in watertight drums, free from any 
water ; (3) to keep the material wet for several days 
before shipping it, so that any gases should escape before 
it was packed for transportation. As far as 1 can find 
not one of these suggestions was generally adopted. But 
very possibly owing to the wide interest oxeited by these 
explosions, the jvaeking of ferrosilicon in tight iron drums 
seems to have bwm largely if not entirdy abandoned, 
and, as the manufacturers, at the same time, have learned 
the importance of keeping their jiroduct free from calcium 
carbide, no further explosions have been reported. 

B. Dangers from poisoning . — To this change in the 
methods of packing is perhaps duo the fact that, not very 
long afterwards, cases began to be reported of serious 
illness and even of death, where jieoplo were exposed 
to fumes arining from wet ferrosilicon. 

1. “ Vafkrland ." — The first of those to be reported 
occurred in January, 1905, on the S.S. Vaderland, bound 
from Antwerp to New York, with 72 cabin and 951 steerage 
passengers, and an asserted cargo. When New York 
was reached after a very rough voyage, the ofiieers rcjmrted 
some 50 cases of illness in the steerage, and 10 deaths, 
while another dlfd on board ship, two days after reaching 
port. The ship was sent back to Quarantine and held 
there, while the passengers were taken to Hoffman’s 
Island, and ktept under careful supervision. The ship’s 
doctor reported the cause of deaths as “ acute pulmonary 
oemgestion and pneumonia.” Autopsy by the health officer 
of the port indicated “ pneumonia complicated by 
nephritis,” The passengers themselves made charges 
against the steamship company of bad food, iinpro|)cr 
sleeping accommodation, and insufficient ventilation. The 
officers, on the other hand, pointed out that the passengers, 
mostly Hungarian field hands, came on board in poor 
physical condition, underfed and very }>oorly clothed, 
and had suffered greatly from seasickness, while the sea 
had been so high that they had been kept below hatolies 
almost all the way. 

The symptoms, both at sea and in port, did not 
correspond exactly with those of pneumonia, and, after 
landing, the cases rapidly improved. But for the first few 
days additional interest was excited by the suggestion, 
widely spread by the press, that the trouble was due to an 
outbreak of ” pneumonic plague,” a rare and extremely 
deadly variety of the well-known bubonic plague, where 
the infootion attacks the throat. Some 250 of the patients, 
who seemed to be perfectly well, and had not been in 
oloso quarters with the siok, had been allowed to land 
before this suggestion of “ plague ” had been made, and 
much trouble and annoyance resulted from trying to 
collect these all again, and get them back under observation. 
Finally, after some weeks of careful inquiry, it was decided 
that the trouble was caused by the evolution of poisonous 
piases from 501 barrels of high-OTado ferrosilicon, stored 
m the hold immediately below the steerage quarters. 

2. Ksadby canal boat.-^ln October. 1905, an English 
doctor found a family on a canal boat seriously ill from 
some unknown cause. The two children died, and the 
parents suffered severd^y, but recovered. A peculiar 
and very prononneed smell was noticeable in the cabin, 
and, on examination, five tons of high grade ferrodlioon 
packed in boxes was found in the cargo. On analysiB, the 
ferrosiiioon showed the presence of 7% calcium and 4% 


carbon (phosphorus i(6t determined) ; and it was shown 
that the weather was wet, and that it had*been necessary 
to cover the cargo with sail cloths, to protect it from the 
rain. The coroner’s jury attributed the deaths to poisonous 
fumes arising from the ferrosilicon, and reported their 
conclusionB to the Board of Trade, 

3. Bkine canal boat , — In March, 1906, two children died 
on a German canal boat, and their parents, who stayed on 
deck most of the time, suffered severely from hewiiwhe 
and giddiness. On investigation it was found that besides 
other cargo, the boat was carrying 750 tons of hi^h grade 
ferrosilicon, which was being brought down the Rhine from 
Switzerland to go to Essen. The cabin occupied by this 
family was directly above the hold containing the ferro- 
silicon, and it was believed that the gases had been drawn 
up through the under deck, by an updraught caused by 
lighting a stove in the cabin. The case was carefully 
investigated by Dr. Lehnkening of Duisbiirg, where the 
family were treated, and in his report ho refers to four 
other eases where illness and death had occurred on Rhine 
cargo boats, caused in each instance by fumes from ferro- 
silicon in the cargo. 

4. Swedish 1 ‘feaniship '' Olaf Wyjk." — In February, 1907, 
a Swedish steamer from Gothenberg, with six passengers 
aboard, arrived at Antwerp after a three days’ passage. 
Four of the passengers died on the way, and the captain, 
stew'ardess, some of the crew, and the two remaining 
passengers were made seriously ill. but rwoverod. 

Ono of the passengers was a well-known Russian revo- 
lutionist, escaped from Russia, and ordered out of Sweden 
upon the demand of the Russian Government, His death 
under these strange conditions created great GKcitemcnt 
among the Socialists in Sweden and elsewhere, who 
])ractically accused the two Goveriunonts of contriving at 
deliberate murder. A thorough investigation was 
accordingly started in both Stockholm and Antwerp, and 
after several months’ work the chemical and medical experts 
who were interested in the case showed conclusively that 
the trouble was caused by the presence of 15 tons of 50% 
ferrosilicon, stored in the hold just underneath the sleeping 
quarters of passengers and crow. 

They showed that under the influence of the damp air in 
the hold, aided by the friction due to the motion of the 
ship, this ferrosilicon produced largo quantities of poisonous 
gases, com}K)sed of 95% phosphoretted hydrogen and 5^', 
araoniurotted hydrogen. 

5. Swedish ship “ Uleaborg.” — In May, 1908, while 
this ship was sailing from Stockholm to St. Petersburg, 
nearly all the crew and the second class })a88enger8 W'ere 
taken seriously ill, and two of them died. The illness was 
traced to the gases evolved from some 45 tons of ferro- 
silicon in the hold. 

6. English ked ” Harry," — In October, 1908, this boat 
was carrying goods on the canal to Sheffield, when the 
captain and mate died, and a woman was taken dangerously 
ill, but recovered. In the cargo was a shipment of 91 
barrels marked ” scrap iron,” which, on investigation, 
found to be high-grade ferrosilicon, on its way from 
Antwerp to Sheffield. In a suit for damages brought later 
by the widow against the shippers, it was proved in court 
that this was the cause of death. 

7. Other English canal boats . — About this time, as 
appeared in a later investigation, other cases of poisoning 
took ^aoe on canal boats carrying ferrosilicon to Sheffield, 
In ono of these two boys, and in another two ohildren, were 
made seriously ill, but recovered, while a dog that was in 
the same cabin for a greater length of time, died. 

8. English steamship ” Ashton ." — The last of this series 
of accid^ts, which impressed on the authorities all over 
the world the ))OB8ible dangers of ferrosiiioon, occiirred in 
December, 1908. On the 24 hours’ trip of an English 
steamer from Antwerp to Grimsby, all thei emigrant 
passengers aboard, fortunately this time onl}' five in 
number, died some hours before reaching port. 

The British authorities at once starl^ a most rigid 
investigation, and it was soon shown that the deaths 
were caused by poisonous fumes, mainly oonsisting of 
phosphoretted hydrogen, evolved from about nine tons 
of hi^-grade ferrosiiioon, stored in the hold immediately 
under the emigrants’ qiurtert. 
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Afteifthifl aoeident the British €h>venimeiit took up the 
■matter soriously. A committee^ consisting of Dr. Copeman, 
Medical Inspect of the Local Govomnient Board. Mr. 
.Bennett, a Gk)Temment Inspector of, Factories, and Dr. 
Hake, was appointed to make a thorough investigation of 
the whole saojoot. and in 1909 their report was printed, as 
.a “ Yellow Book ” of 115 pages, forming a supplement to the 
418th Annual Report of tne Local Government Board. 

Britiah Government report on ferroailicon. 

This elaborate and carefully prepared report not only 
takes up the properties, uses and aangers of forrosilicon, 
but gives the result of conferences with manufacturers 
■of forrosilicon on the Continent as well as with importers ! 
and users of it in Sheffield. It describes the action taken 
bv manufacturers and transport companies in Eurojw to 
jM’ovont accidents from it, as far as possible, and mentions 
t ho official orders and regulations on the subject in England 
and other countries. 

For our pur])oso8 the most im])ortant part of the docu- , 
riK'nt is Dr. Wilson Hake’s report on the chemical invest!* i 
^Mtion of forrosilicon, upon which are chiefly based the ■ 
eonclusions and recommendations with which the com- | 
mitteo closes its investigation. 

Chemical report on ferroailicon. 

This covers the physical as well as chemical examination . 
•of ()4r samples of forrosilicon obtained from English and I 
foreign manufacturoi*s, and varying in composition from 
4 to of silicon. 

Ah impurities to be met with in commercial forrosilicon 
the coiiimittoo mcptions calcium, phosphide, due to the 
reduction of calcium phosphate (phosphate of lime) com- 
monly present in the (puirtz and coal of the raw materials. 
This material is readily decomposed by moisture, forming 
lime and the e.xtremcly ])oi8onouH jffiosphorotted hvdrogen, 
.find it is menti«mod as tho source of the latter givs in the 
poisonous fumes. 

is sometimes present, probably derived from 
the same raw materials, in the form of calcium arsenide, 
which, when acted on by water, is tho source of the 
arseniuretted hydrogen sometimes recognised in tho fumes. 

Calcium carbide was commonly found in tho earlier 
s]>ocimeii8 of forrosilicon made in carelessly cleaned carbide 
furnaces, but is now rarely if ever found. In moisture 
this evolves acetylene, a gas which is not poisonous, but is 
inflammable, and, when mixed with air, is explosive. 
^J’he whole report shows conclusively tliat tho poisonous 
l>ropcrtie8 are duo to the evolution of phosphorotted 
hydrogen by tho action of water upon calcium phosphide, 
-existing as an impurity in the ferrosilicon. Biiecial i 
apparatus was designed by Dr. Hake, for tho purpose | 
of determining tho least amount of this gas that | 
could bo produced from these samples. And ho makes | 
careful mention on page 84 that, when any gas had boon 
evolved by tho action of water upon one of tho samples, 
the contents of the flask were invariably alkaline to litmus, 
and that tho water used contained /rec lime. 

Influence of silicon percentage on evolution of poisonova 
gaae^. 

Wliile recognising that tho dangers of ferrosilicon were 
<lno to the impurities present, and especially to phosphide 
of calcium, the oommit?toe seems to have made up its 
mind from the very beginning that these impurities were 
unavoidable, and they concentrated their efforts in i 
attempting to trace a relationship between the jiercentage 
of silicon, in the different samples they examined, and 
tho evolution of phosphorettod hydrogen. 

In every case of poisoning that has been reported the 
ferrosilicon was high grade, and when analysis had boon 
made, the amount of silicon had been re|)orted as between 
50 and ^%. This committee noticed that there was a 
groat difference in tho physical condition of the different 
samples which they examined. When freshly made, 
forrosilicon is in the form of a solid m^. with metallic 
lustre, not very different from some variotieB of cast iron, 
ferromanganese, and other iron alloys. This is particularly 
the case with tho low-grade ferrosilicoii. which is practically 
nothing more than a highly silioious pig iron. The very 


high-grade materia). 70, 80. and 90 or 96% of siUe^ is 
alro. while light, very dense and solid. But the inter- 
mediate grades, they found, are apt to be more or ieis 
porous and loose in struoture. and on standing, show a 
marked tendency to disintegrate, and break down into 
powder. 

With this disintogratii^ pro|)erty, they also found an 
increased evolution of poisonous gas, which they attributed 
to the large surface of materitd exposed to dampness. 
And Dr. Hake gives as his general conelusion. bMed upon 
his examination of tho 64 samples examined by him, “ that 
those might be clasaiflod in throe groups, viz. : — _ 

“ Class I., 10 to 30®y silicon, containing practically no 
poisonous impurities, and not liable to spontaneous 
disintegration. 

“ Class II., 70 to 96% silicon, not entirely free from 
poisonous impiiritioa, but also not liable to disintegrate 
spontanooiisly. 

“ Class in., 35 to 60% silicon, containing, in most in- 
stances, a considerable proportion of poisonous impurities, 
and in addition being more or loss liable to spontaneous 
disintegration.” 

This conclusion about the dangerous influence of certain 
perijcntagos of silicon was further emphasised in the 
elaborate and highly technical report, contained in the 
same ” Yellow Book,” upon the “ composition and struc- 
ture of ferrosilicon,” by Mr. Bennett. Ho closed his paper 
with the following statement— “ The amount of gases 
given oft by different grades of ferrosilicon depends not 
j only on the impurities present in the materials used in the 
{ elerdric furnaces, but also on tho physical projierties of tho 
I alloj’S; in consoquenoe of which, in certain oases, access of 
' moisture is afforded to a much larger extent of surface.” 

1 The final conclusion of tho committee w’as that it was 
i im]) 08 Hiblo to control the poisonous properties of ferro- 
I silicon bv any care with regard to pure raw materials : 

; that practically all ferrosilicon of the 50% grade was 
liable to give off poisonous gases when exposed to moisture ; 
that low grade ferrosilicon (10 to 15%) did not evolve 
these gases, even in the presence of moisture ; that certain 
grades of electric furnace ferrosilicon were practically quite 
I innocuous, these grades being 30% and under, and 
probably, though not so certainly, 70% and over. 

ThereWo, in view of the fact that the dangerous grades 
were apjiarently not essential in the iron and steel industry, 
except perhaps for making basic steel, they advised “that 
the production of this alloy of grades ranging between 
these jicrcontages should be discontinued in the future.” 

They also urged tho iron and steel men who used ferro- 
silicon to assist by limiting their orders to tho safe grades, 
and they suggested the following regulations, which 
were officially adopted by the Board of Trade. 

Board of Trade Regulations. 

1. That the ferrosilicon should be broken into pieces 
of the size usually sold, and stored in tho works, exposed 
to air, for at least a month before shipment. 

2. Each package to bo marked in bold letters, with the 

name and percentage grade of the material ; the name 
of works where promicod, the date manufactured, and the 
date of shipment, ^ _ 

3. Its carriage on passenger ships to be prohibit^. On 
cargo vessels it should be stored cm d^k. or in well- 
ventilated holds, separated from quarters of the crew by 
air-tight bulkheads. 

4. The same rules to apply to river and canal baiTges 
as to sea-going vessels. 

5. Storage places for ferrosilicon at docks or at works 
where used, to have free access of air, and to be away from 
work-rooms, mess-rooms, officos, etc. 

Further regulations with regard to ferrosilicon. 

As a result of this very thorough and elaborate govern- 
ment investigation, the attention of iron and steel men 
and of shipping agents, all over the world, was called 
to the diuigerous prop^ies of ferrosilicon. In France 
a committee of mauuucturers studied the whole matter 
very thoroughly and in their report, which appeared soon 
after the Engush “ VeUow Book,” they confirmed the 
conclusions reached in the latter. BveryVhore in Europe 
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it was conceded that the grades between 30 and 70% 
were dangerous, and must manufactured, transporteo, 
and used as little as possibio. 

The United States still persisted in calling for these 
grades, and it was found very difficult to supply thorn. 
Some manufactures trie<l shipping it in lum^ carefully 
coated with paraffin, to protect it from moisture, to the 
great annoyance of the steel workmen who had to shovel 
It into the melting pots. Others proposed usii^ tight 
iron barrels filled in with low flash point paraffin oil. 

Later Board of Trade Regulations. 

In July, 1912, the British Board of Trade issued an 
order, which took the place of their previous orders on 
fciTosilicon, issued in September, 1907, March, 1909, and 
February, 1910, and which is still, I believe, in force. 
In this shi[){)ers wore warned that the carriage of ferro- 
silicon between 30 and 70% was highly dangerous, and 
was prohibited on both cargo and passenger vessels. 
Above and below that grade, it could be carried on deck, 
on either passenger or cargo l>oats, if broken in pieces 
and stood for a month before shipment and packed in 
strong wooden cases pierced with holes on each side and 
properly labelled; wnen carried on a deck with sleeping 
accommodation it must bo separated from the nearest 
cabin by clear space of at least six feet. < 

On cargo vessels it might also, after complying with the 
above conditions, bo carried in adequately ventilated 
places under deck ; but it must then bo separated by air- 
tight bulkheads from anv quarter occupied by enw and 
from any food -stuff or otlier cargo liable to bo damaged 
by poisonous fumes. 

United States Regulations. 

In this country the government authorities iHsue<l 
much simpler orders on the subject. On February 24th, 
1912, the Register of the Treasury Department at 
Washington, issued an order in which he “holds ferro- 
silicon to bo a dangerous article, not transportable on 
passenger vessels.” 

A letter dated March Ist, 1912, received by one of the 
great trans-atlantic steamship companies, from the 
Department of Commerce and Labour, contains the 
following ruling. “ 1'he matter of whether ferrosilicon, 
packed in casks, may be transported on steamers carrying 
passengers, having betm under consideration by the 
Department under date of February 24th, 1912, File No, 
47911, this Bureau advised the Collector of Customs, at 
New York, that ‘ in the existing condition of the law, 
therefore, as I understand it, the transportation of ferro- 
silicon in any form on steamers carrying passengers is 
unauthorised.* " 

Steamship companies' mlings. 

Besides these government orders, the different trans- 
portation companies have adoi)ted swcial rules and 
regulations of their own upon the Bubjcct of carrying 
ferrosilicon, these applying not only to the importation of 
it, but also to its exportation, and, in some cases at least, 
covering a strangely wide range of articles. 

As far as can oe learned by careful inquiry the-sc rules 
have not been duo to any action on the part of insurance 
agents. At the office of the Board of Marino Under- 
writers of New York, in the spring of 1914, neither the 
secretary nor any of his staff had ever heiurd of any 
danger of any sort connected with the transportation of 
ferrosilicon, and positively refused to believe that there 
was anything at all unusual connected with it. A few 
months earlier a friend in the office of a largo underwriting 
house obtained, in a few minutes, over the telephone, 
an offer of insurance for a large lot of ferrosilioon, from 
Antwerp to New York, at the rate of 26 cents pr $100. 

It was a very different question, however, wnen it came 
to asking for transnortation for this same material fi'om 
the various steamenip companies. All of them refused 
to take it, absolutely, on cargo as well as passenger 
vessels, and he was assured that the only way to bring it 
over would be by a special arrangement with some 
** tramp ** cargo-boat. 


At many of the offices leferenoe was made t# a book,. 

** Dangerous Goods ” published in Antwerp, 1910, by 
Dr. Julius Aeby, consulting chemist to one of the great 
trans-atlantic lines. On page 172 is the following: — 
“Ferrosilicon — solid — may give off poisonous and ex- 
plosive gases (arseniurett^ and phosphoretted hydrogen). 
Has been the cause of several accidents with mortal issue. 
It seems that the brands containing 16% silicon, or less,, 
are not dangerous.” 

But, not content with this, on pages 1G6 to 171 inclusive,, 
and 173 and 174, are the references to the following : — 

“ Fcrro-chrome-aickcl ; ferro-raanganese-silicon ; ferro- 
manganer.e; ferro-molybdenum ; fcrro-phosphorus ; ferro- 
tungsten ; and ferro-vanadium.” Each one of these eight 
different alloys, produced in different parts of the word, 
and of great importance in md>ny different branches of 
the rU*el a.id iron industry, is carefully included in thi^ 
standard Kofereiico Book on Dangerous Goods with 
one and the same statement made about each of them : 

“ Ascertain if it does not show the same danger as ferro- 
silicon.” 

Silicon metal. 

To show how far this scare, origineting in the accidents 
caused by fcrro-silicon, has spread so as to interfere 
with the ordinary ruled governing trarsporfation, the 
officers of one of the great transatl.'intic lines showed me 
some interesting corrcdpondcnce on the subject of silicon 
metal. 

In the autumn of 1909 the Carborundum Comi)any of 
Niagara Falh had an order from the continent for sorno 
of I bis material, and wrote a careful letter to the steamshij^ 
company it) see if they would transport it for them. 
They explained that the material was made from puro 
glass sand and pur<i coke, was extremely resistant to all 
sorts of outside influences, such as air, heat, moisl.urtv 
acids, etc., and they sent them samples, for examination,, 
with the accompanying analysis, as follows : silicon, 
92 56, iron, 3-09, aluminium, 2-76, carbon, 1-60. 

This letter, with samjilo and analysis, was forwarded 
to Dr. Aeby, and in Novc‘mber, 1909, his answer arrived,, 
as follows : “ As in the ease of all jiroduct.s manufactured 
by the el(*ctric current, this melel contains (races of 
carburet, phosphorus and arsenic, and in view of the 
accidents whicn this silicon metal has caused, you will 
readily understand that I do not care to give you an 
absolute guaranty of this metal being ‘ not dangerous.’ 

“ It is |>articularly impossible to lioae an opinion on a 
few grams only, whether a quantity of several tons will 
stand the movements of a vessel. 

“ As, however, the metal ie. very hard, and these traces 
are so small, I think there is lio great risk in carrying 
it, especially if the manufacturer guarantees its inoffensivc- 
nees. 

“Yours truly,” etc. 

As a result of this reixirt the shipment was refused. 

What is the real cause of danger in ferroailieonl 

After studying carefully all the publiahcHl information 
1 could obtain on the subject of the poisonous proy>ertio» 
of ferrosilicon, it setuned to mo that one important part 
of the problem hod not had sufficient attention given to it. 

The English investigators seem to have assumed that 
the dangerous constituents were a necessary pi^t of alt 
commercial ferrosilicon, and that the only thing they 
could do was to find out what were the conditions under 
which these supposedly necessary impurities could do the 
least barm. 

This, however, is not the case. In perfectly pure 
ferrosilicon, consisting solely of iron and silicon, just aa 
in the silicon metal mentioned above, consisting solely of 
silicon, iron, aluminium and carbon, there is absolutely 
nothing which can give rise to anv poisonous gases. 

Surely, therefore, the siropleBt and most scieutiffo- 
way of attacking this problem is to ffnd out first of all 
what the dangerous oonstituents really are — and then to 
see if, by the natural laws of trade, if possible, and if not^ 
by regulations and legislation, these dangerous con- 
stituents cannot be kept out of the commerriil artic!e«. 
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% The dangerous eondUuenis, 

There le no queetion, After looking oyer the oyidenoe, 
that the poisonous gases evolved from ferrosilioon are 
composed always of phosphoretted hydrogen, with 
occasionally small amounts of arseniurettra hydrogen. 

Now phosphoretted hydrogen can only be found m the 
presence of phosphorus ; and, to give off this gas under 
the influence of moisture, the phosphorus must bo com* 
bined with calcium in the form of calcium phosphide. 

The presence of phosphorus, alone, in fcrrosilicon would 
not bo objectionable. Cast iron used for delicate casting, 
often contains 1% or more of phosphorus, and yet we do 
not hear of cooks being poisonea by sitting near the 
kitchen stoves on a damp day. Ferro- phosphorus is 
now being made with over 25% of phosphorus in it, and 
no reports have come in about its giving off poisonous 


fumes. 

But every chemist knows that calcium phosphide in 
the presence of water gives of! phosphoretted hydrogen. 
Even, as before mentioned, in the Yellow Book notice is 
taken of the presence of lime (calcium hydroxide) in the 
water in every exneriment where this gas was evolved 
from a sample of fcrrosilicon. 

With regard to the arseniurotted hydrogen the case is 
much the same. Unless arsenic is present, and present 
m some combination, such as calcium arsenide, which 
will dcGompoRo when acted on by water, no arseniuretted 
hydrogen can be evolved. And the disintegration of the 
fcrrosilicon, so strongly dwelt upon in the Yellow Book 
as a cause of danger, is probably due to the presence of 
these unstable calcium compounds in the impure ferio- 
8 [icon rather than to the particular porceiitago of silicon 


present. 

If those suggestions arc correct, it wouhl naturally follow 
that, to prevent accidents from the shipment and use of 
fcrrosilicon. the first thing to do is to keep out of the 
material the impurities — phosphorus, arsonie, and espe- 
cially calcium • which an^ responsible for the evolution of 
the poisonous gases, and that only in case this is impossible 
is it important to jiay attention to the question of the 
silicon content. 


Erpericnce of ferrosiliron inanufaclurers in the United States, 

That this inethml of avoiding accidents is not impossible 
is shown by what has b(^en thus far accomplished in 
America. In 1907, when the Electro-Metallurgical Com- 
pany began to make fcrrosilicon at Niagara Falls, they 
euttired a market already controlled by cheap fortngn 
comjietitors, who at once began to out prices, so as to 
force them out of the business. Very sagaciously, they 
met this competition by su])f)lying a particularly accept- 
able article, rather than by cheapening the price at the 
ex|>ense of quality. 

The steel people, as before stat-ed, noodecl their ferro- 
sdicon in the form of sol'd lumps, of uniform composition, 
containing not very far from 50% silicon. It was of little 
or no importance to them if they got 60% or even higher, 
provided the price per unit was the same, and the percentage 
did not vary more than 1 or 2% from one lot to another. 
But it was of great importance to them to have it in lump 
form, and they hod been frequently bothere«l by the 
European fcrrosilicon d'S'ntcgrating, on the long journey, 
before it reached them. 

Influence of silican percentage upon disintegration. 

As a result of several years’ close study of the d’s- 
intogration problem from a practical standpoint, the 
Niagara Falls people differ widely from the Engl'sh com- 
mission as regards the importance of the [lereentage of 
silioon. Their experience oas shown them that there is 
an undoubted tendency to disintegrate in the gradts 
approaching 50%. This is most marked a little higher on 
the scale, the worst grade of all being, in their o[union, 
from 65 to 57% of silicon. 

TUs disintegration does not take place at all, they 
declare, even at this point, without the presence of phos- 
phorus «ad calcium, as is shown by the perfect condition, 
after months and vears, of numerous samples of th's 
product. But small amounts of impurities which would 
not affect the harder and more resistant grades, of, say, 
70% and over, or 80% and under, would cause the 60% 
grade speedily to fall to pieces. 


To avoid this disintemtion, therefore, and withovt 
any particular thought of danger to workmen or handlers* 
a matter which at that time was barely coming into notice, 
the Niagara people dedded to make the greatest efforts 
to use pure raw materials, and particularly to avoid the 
presence of phosphorus and later of lime. Instead of 
scrap iron or of iron ore, both of which are liable to contain 
muon phosphorus, they used steel scrap, which is prac- 
tically free from it. For fuel they used only the very 
best and purest metallurgical coke, and for the silicon 
they hunted far and near and finally bought a quarry for 
themselves, of an extremely pure grade of quartsite, 
instead of buying at much less ex|>enso in the open market. 

Ever since they started they have kept the percentage 
of phosphorus in their product below 0*03%, with the 
most satisfactory results. 1 have been unable to find that 
a single case has ever been reported of poisoning or 
explosion, in connection with ferrosilioon in America, 
since the landing of the s.s. Vodorland, in 1905. Since 
they began to produce it in Niagara Falls, no cose of 
poisoning, they declare, has occurred at the works ; and 
careful inquiry from the offices of the Uniteni States Steel 
Company, and from freight agents connected with land 
and water transportation on and near the Groat Lakes, 
has failed to d’sclose records of any trouble connected 
with its shipment or use. 

Much the same record holds good with regard to the 
d'sintegration. For seven years the Eloctro-Motallurmcal 
Company have btrn manufacturing and selling from 
10,000 to 15,000 tons a year. This material has been 
stored in the open air for weeks, sometimes for months 
before shipment. It has boon packed in packages not 
air-tight, and shipj^cd, without special precaution to avoid 
dampness, for long d'stances on land and water, and 
stored for indefinite periods before using and yet, although 
of the particular 50% grade, which the Eurojiean investi- 
gators have found so liable to disintegrate, this has 
remained in lump form until used. 

S|Kicimenfl of every batch have been kept at their office 
in Niagara from the time the Company started, and the8<>, 
too. show no signs of disintegration. 

On one oecas'on, however, they did have some trouble. 
They starUtl to use a new bran^ of coke, equally low in 
phosphorus with that they had bism in the habit of using, 
and, after standing for a few days in the open air, the 
feiTosilicon made with this began to crumble and break 
down. They at once investigated the matter, and found 
that while there was no increase in phosphorus, the ash 
of tho‘ new coke showed a much greater percentage of 
calcium than the former fuel, and on cutting this out the 
trouble was at once reined* ed. 

As a rule the calcium in both ash and silioon, being duo 
probably to the presence of calcium phosphate, had 
varied in proportion with the phosphonis present. But 
this case put them on their guard, and since then they 
guard against the presence of calcium even more carefully 
than phosphorus. 

Similar experience of Canadian manufacturers. 

The Klcctro-Metals Company, which started their works 
at Welland, Ontario, a couple of years after the Niagara 
Fall's people began, wore sufficiently intelligent to work 
out the problem in the same way. They could not find 
siiffioient market for their output in Canada, and when 
shipping into the United States, hod to compete with the 
United Stat<?s product, and face the tariff, as well, at first 
of $4 a ton, then, in 1909, changed to 20% ad valorem^ 
and later reduced to 16%. 

They could not possibly compete by means ( f an inferior 

E roduct. And so they, too, from the time they startecl, 
ave taken the greatest pains to use pure raw materials, 
free from phosphorus and calcium. They use roasted 
Rio Tinto ore instead of the scrap steel suooessfuUy used 
by the Niagara people. But they take the same pre- 
cautions with regard to their fuel and silica, and obtain 
equally satisfactory results, with a 60% product. They 
have never had any trouble with either poisonous gases or 
d'sintegration, and they ship their ferrosilioon, after 
stanffing in the factory yard, in loose barrels or even in 
burlap Bags, without any danger of loring any in the form 
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of dust or |x>wd6f on the way, and without anytsora* 
plaints from their customers of its arrival in powdered 
form. 

They informed me that the only experience of . the action 
of phosphorus and calcium which they could report was 
that one of their customers, probably a cast iron man, 
wished hw ferrosilicon in granules, not in lumps. And, 
to avoid the trouble of fitting up a crusher for his par- 
ticular order they ran out a batch for him once or twice 
a year, containing some phosphide of calcium. This is 
stored, seppately, in the yard, and wetted down'or exposed 
to rain, with the result that in a few days' time it falls 
into powder. 

1 was interestetl to learn that the Canadians, too. had 
been touched by the attitude of the shipping authorities. 
A considerable order for ferrosilicon recently came to them 
from Japan, not only important in itself, but tif consider- 
able interest as possibly the starting point for a valuable 
export business. Unfortunately, on account of trans- 
portation restrictions, it proved to be impossible to slap 
it there, and the order had to be cancelled. 

Colic] uhI on. 

As a result, Ihcndore, of all the information that ! have 
been able to gather, it seems to me that it would be a 
decided mistake for the United States to follow the foreign 
regulations with regard to the manufacture and shippieiit 
<if ferrosilicon, based upon the supposition that the grades 
<!omnion]y used (containing between 30 and of 


silicon) are necessarily dangerous. It seems to mo that 
this supposition is distinctly erroneous, and that tko 
danger attaching to much of the foreign ferrosilicon has 
been due, not to the percentage of silicon, but to the 
presence of avoidable impurities — phosphorus, arsenic, and 
esTCoially calcium. 

Jn the United States and C^anada the natural laws of 
trade have in this particular instance brought about, as 
satisfactorily as government regulations could do, the use 
of pure materials and the production of a safe and stable 
article. And, in my opinion, it is greatly to be regretted 
that the export of this jmre ferrosilicon is hampered by 
foreign regulations based, 1 must conclude, upon Insufficient 
investigation. 


; THE CHEMISTRY OF PINK OIL 

BV MAXIMILIAN TOCR. 

' (This J., 1914, pp. ^)7^)-57^). 

Fkrata. 

P. 57b, col. i!, line 7 fiom bottom — for “1 in." road 
1 “ 1 foot." 

P. .577, C)l. 2, line 1!) from bottom — for “jelly*’ read 
I “ colloid. ’ 

! P. 57H, pol. J, for the b- tt( ni sp. gr. “ 0'9583 " in col. 2 
; of ‘Analyses of Pino Oil,” read 
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Patents. 

Separation of liquid sunpemions. The British Thomson- 
Houslon Oo., ]jtd., London. P'rom General Electric 
Go., Schenectady, N.Y, U.S.A. Eng. Pat. 13,1(15, 
Juno 10, 1913. 

The liquid, c.j/., oil containing drops of water in ausix*nsion, 
is passwl through a metal tube, provided on the outside 
with a number of discharge points, into the lower part of 
a cylinder of glass or other dielectric material coated on 
the outside with metal. The oil returns upwards through ] 
the annular space between the tube and the cylinder, and ‘ 
is subjected to electric discharges produced by connecting 
the metal tube and the outer metallic coating with a source 
of alternating current of about 15,000 volts. The separated 
water sinks to the bottom and is discharged, whilst the 
purified oil flows away from the top of the evlinder. 

— W. H. C. 

Furnace; Regenerative . J. Reuleaux, zVssignor to 

A. lAiughliii, Pittsburgh, Pa. U.S. Pat. 1,098,171, 
May 26, 1914 ; date of aiipl., Oct. 23. 1913. 

A OKSGENDiNO flue from the furnace opens laterally into 
a slag and dust pocket in a regenerative chamber. A 
[lossage, which may be subdivided into narrow channels, 
rises from the pocket, and leads to chequer- work through 
which the waste gases then desceud. — 0. £. M. 

Kiln and heater ; Combination . C. D. Allan, Ghicago, 

III. U.S. Pat 1,099,632, June 9, 1914 ; date of apfil., 
Dec, 26, 1913. 

The stack extending above the inner crown of the kiln, is 
surrounded by an enclosed tubular water heater, with 
which it communicates by adjustable openings, and has 
a damper at the top. A chamber in two compartments 
with an adjustable port between them and opening into the 


heater and the stai^k, whicli may be separated by an 
auiiulur space, mav be plaet'd at one end of the heater. 

—0. E. M. 

I)rifer ; Rolarif . W. E. Prindle, Manitowoc, Wis. 

U.S. Pat. 1,()98,402, June 2, 1914; date of appl., April 
23, 1913. 

Hot air is drawn from a chamber surrounding the feed 
end of an outer shell through a concentric inner shell to 
the unenclosed end of the outiT shell, and back through 
the annulus, containing the material to be dried, between 
the shells. — 0. E. M. 

Dryer [for purified a?>]. J. C. Fleming, Boston, Maas. 
U.S. Pat. 1,099,122, June 2, 1914 ; date of appl., Jan, 
22, 1913. 

Air is passed through a purifying liquid, and through a 
dryer containing animal charcoal packed between inner 
and outer perforated walls within a casing. The charcoal 
may be heated. — 0. E. M. 

j Clarifying liquids and thickening pulps ; Apparatus for 

1 . H. B. Lowden, Assignor to Colorado Iron Works 

I Co., Denver, C’olo. U.S. Pat 1,098,812, June 2, 1914 ; 
j date of appl., Dec. 27, 1912. 

I In a settling and separating tank the solids are moved to a 
j submerged outlet by a rake which is raised at the Mid and 
I lowered at the beginning of its working stroke and actuated 
I from above by connections surround^ by partitions which 
I prevent agitation of the supernatant liquid. — 0. E. M. 

I Pulps; Apparatus for thickening . J. E.tRothwell, 

Butte, Mont., A^gnor to Colorado Iron Works Co., 
Denver, Colo. U.S Pat. 1,099,396, June 9, 1914 ; date 
of appl., Sept. 18, 1913. 

The thickened pulp is raised by a pump or air lift from the 
bottom of a ta^ to a receptaple which, through adjostabla 
openings, delivers part of it for use and returns the excess 
to a space enclosed by a partition within the tank.~>0. £. M. 
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Evaporating and concerUrathig apparcdwi [for caustic 
liquors]. B. K. Moore, Berlin, N.H. U.S. Pat. 
1,008,826, June 2, lOU ; date of appl., Doc. 12, 1910. 
Thr caufltio liquor is pumped through a series of exhausted 
evaporators, the lower ends of which are in the form of 
inverted cones and which have submerged vertical tubes 
passing through, and heated by, the condenser attached to 
the next evaporator. The lost evaporator is steam- 
hoated. — 0. E. M. 

Abrasives to grinding apparatus ; Method of applying . 

H. K. Hitchcock, Tarontum, Pa. U.S. Pat. 1,099,300. 
June 9, 1914 ; date of appl., July 31, 1911. Renewed 
Mar. 27, 1914. 

The abrasive material for grinding machines is fed in a 
mass into the top of a hopper with sides converging down- 
wards and provided with an outlet at the bottom. A 
stream of water is injected into the hopper from below 
and slow ly and uniformly carries the abrading material in 
suspension from the hopper to the grinding machine. 

— W. C. H. 

Filtering slimes; Process of and apparatus for . C. 

Butters, Oakland, Cal. U.S. Pats. 1.100,217, June 10, 
19U; date of appl.. May 20, 1913; 1,100,218 and 

I, 100,219, June 16, 1914 ; date of appl., June 11, 1913 ; 
1.000,220, June 10, 1914 ; date of appl., June 14, 1913 ; 
1,100,221 and 1,100,222, June 10, 1914 ; date of appl., 
Oct. 18, 1913 and 1,100,223, June 10, 1914; date of 
ai»pl., Oct. 22, 1913. 

A su(’TiON filter-leaf is provided with an air-escape valve, 
a watf'r-supply pipe and a liquid- pressure equalising valve, 
so that after the cake has been formed, water can be 
admitted into the interior of the filter-frame to saturate 
the filtering medium and discharge the cake. — W. H. C. 

Filtering slimes; Apparatus for . W, A. iStodman, 

Wonder, Ncv., Assignor to The Butters Patent Vacuum 
Filter (-0. U.S. Pat. 1,100,207, June 10, 1914; date 
of a[)pl., Aug. 13, 1913. 

The fabric bag forming the filtering medium and stretched 
oil the frame of a suction filtering leaf is made open 
across the bottom and is closed by the suction during 
filtration. — W. H. C. 

Vacuum ; Producing and maintaining a high . 

F. M. Meyer, Osnabriick, Assignor to Sudfelt und t’o., 
Melle, Uermany. U.S. Pat. 1,100,694, June 10, 1914 ; 
date of appl., Dec. 16, 1913. 

Suction is induced by a jet of gas, which is not condensed, 
in a })ipo joining two vessels, the second of which is 
connected with a suction exhaust. — 0. E. M. 


IIA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Methane; Inflammability of mixtures of and various 

gases. Leprinoe-Ringuet. Comptes rend., 1914, 158, 
1999—2001. (See this J., 1914, 737.) 

The upper and lower limits of inflammability wore 
determined for mixtures containing methane and OAy^en 
in the constant proportions, OH4+2OS, and also varying 
amounts of nitrogen, carbon dioxide, and water vapour. 
The effect of added nitrogen was to lower the upper and 
raise the lower limit untu the two coincided at a point 
oorrespondii^ to the composition: (CH4-f20j|), 20’ 1, 
N,79’9%. The effect of carbon dioxide was similar 
but of different magnitude, 0’56 vol. of carbon dioxide 
having an effect approximately equal to that of 1 vol. 
of nitrogen. The effect of water vapour could also bo 
represented in a similar manner, so tnat if the mixture, 
temperature, and humidity were known, all necessary 
facts as to the inflammabuity could be deduced from a 
single diagram. — W. H. P. 


AmPionia and hydrogen cyanide ; Formation of 

in the dislilUUion of coal. 0. Simmersbach. Staol nnd 
Eisen, 1914, 84, 1153—1169 and 1209-1213. 

Using different coals the author studied the distribution 
of nitrogen between coke, iar. ammonia, hydrogen cyanide 
and free nitrogen in the g^, at varying distillatioi;! tempera* 
tures. He also carriM out exporimeuts on the 
decomposition of ammonia in contact with coke at various 
temjieraturos, into its elements and to form hy^ogen 
cyanide. In the distillation of coal the formation of 
ammonia occurs mainly at a temperature higher than that 
at which coking takes place. The temperature of maxi- 
mum ammonia formation is not the same for all coals, 
but varies between 800^ and 900' C. The thermal decom- 
position of ammonia, which in the caso of the pure gas 
starts at about 75(F and is very rapid at 800"* C., is not 
ai)precial>lo below 900^ C. in the conditions of dilution 
obtained during the distillation of coal. The hydrogen 
cyanide formed in distillation increases w'ith the amount 
of ammonia and w'ith riso iff tei^fieraturo, although 
when pure ammonia is heated wdth coke it roaches a 
maximum at 900^ C, Tho hydrogen cyanide obtained is 
usually about 1-2% of the total nitrogen’in the coal and 6^0 
of the ammonia formed. Water vapour reduces the 
cyanide yield, and improves that of ammonia, while 
high velocity of the gas has the reverse effect. Tho 
degree of suodivision of tho coal has not much effect on 
the ammonia yield or on the temperature at which the 
best yield is obtained. — W. H. P. 

Naphthenic acids; Behaviour of in the refining of 

kerosene oil. K. Pvhalii. Petroleum, 1914, 9, 

1600—1507. 

Russian kerosene distillates of various origin contained 
0*2 to 0*9% naphthenic acids. On refining the distillates 
with sulphuric acjid about of flie naphthenic acids 
wore Bulnhonattd and dissolvtid. Naphthenic acids separated 
from relined kerosene had neutralisation value 294*9 and 
contained 0-77% S, whilst those separated from the 
ordinary waste lyes had neutralisation value 200*6 and 
contained 0*31% S. Naphthenic acids from kerosene 
distillates which had not been chemically treated bad 
neutralisation value 230 and contained 0*1% S. When 
these were sulphonatcd the neutralisation value was 
increased to 240 and the fcl-content to 3*64%, and they 
ieided metal salts of different character from those given 
y tho other naphthenic acids. The disagreeable odour 
iucroased with tho degree of sulphonation, and this 
supported tin? view (Z. angow. Chwin., 1904, 016) that 
sulphur comiiounds arc tho cause of tho bad odour. 

— C. A. M. 

Qas analyses by fractional distillation at low temperatures. 

Burrell and {Seibert. See XXlll. 

PATENTS. 

Fuel of high calorific value ; Continuous process for treating 
by steam and converting moist organic matter M 

vegetable origin into . J. Anderson, Charkoff and J. 

Hippius, St. Petersburg, Russia. Eng. Pat. 13,924, 
Juno 16, 1913. 

Di.sinteoratkd peat, moist sawdust, etc., is heated to 
160'*— 180“ C. in a closed vessel by high-pressure steam, 
fresh material being contmuously intr^uced at the 
top and treated material discharged from the bottom 
into a low-pressure cooler, where it is cooM byWowing 
air or any gas other than steam through it. From the 
cooler tho treated material passes to tho pressing and 
briquetting plant. The warm gases and tho steam given 
off from the cooler are passed through the incoming raw 
material in a preheater. — W. H. C. 

Coal’slimes ; Drying . H. Brune and H. Horst, 

Assignors to E. Abresch, Noustadt-on-the-Hardt, Qer- 
raanv. U.S. Pat. 1,190,710, June 23, 1914 ; date of 
appl!, Dct. 28, 1912. 

Coke breeze is mixed with the coal slimes, and the mixture 
is ^iquetted without the use of a binder by a slowly 
increasing pressure.— A. T. L. 
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Waste frt»n coal-mining and from coking instaUationa; \ 

Uliliaation of by mixing with coal sludge. C. 

Hilgenstook. (Jer. Pat. 274,163, Nov. 6, 1913. Addition 
toGer. Pat. 272,862. 

In carrying out the procesB described in the cWef patent 
(this J., 1914, 036), the heavier non-combustible material 
is deposited before the lighter coal dust, so that an upper 
layer suitable for gas-making aud a lower worthless layer 
are obtained. According to the present patent, this 
separation into valuable and worthless products is aided 
by using waste poor in coal to form the lower, and waste 
rich in coal the upper part of the filtering bed. — A. S. 

Coke ; Process for the production of strong metallurgical — - — 
as free as ftossible from sulphur. L. Franck, (ler. 
Pat. 274,863, April 12, 1912. 

I*HOsriiORiTE. phoBphatic chalk, apatite, vivianite, or 
other form of calcium phosphate, is added to the coal 
before coking. — A. K. 

lleiort furnaces for the manufacture of coal gas, etc. ; Heating 

of , Dessauer Vertikal-Ofen-CJes. m. b. H., BerUn. 

Kng. Pats. 7338 and 7466, Mar. 23 and Mar. 24, 1914. 
Under Ini. Conv., April 14, and Nov. 1, 1913. 

(J) In a furnace arranged for heating at will with coal- 
gas or })r<Mluccr-gaH, a small quantity of produccr-Jras is 
always ustnl with the coal-gas in order to keep the producer 
and the adjoining conduits hot enough to enable heating 
with producer-gas to bo resumed without delay. To 
[irovent an excessive production of gas when the ihsirs 
of the priKlucer arc r<*moved for olinkering, the supply of 
coal-gas may be reduced at the time, or the conduits 
leading producer-gas t(j the furnace may ho throttled, or 
they may be always of a suitably restrictetl area. (2) To 
prevent the jncKiuction <»f luminouB flames w'hilc the 
Wnacc is being heated with coal-gas, the gas is passed 
through incandescent fuel in the producer, being admitted 
to the producer at a point above the grate. — A. T. L. 

Coke-oven or gas-furnace. W. Feicks, Bloomfield. N.J. 
U.S. Pat. 1,098,374, June 2, 1914 ; date of appl., Jan. 3, 
1912. 

The charging orifice in the top of a coke-oven or furnace 
is BiiiTounded by a seal, and a charging hopf*er adapted 
to be brought over the orifice, is lowered so as to make 
an air-tight joint in the seal, whereupon further movement 
of the lowering mechanism opens the hopper valve. 


Coal-gas ; Apparatus for manufacture of B. C. 

Congdon, Atlanta, CJa, ll.S. Pat. 1,099,639, June 9, 

1914 ; date of appl, March 14, 1914. 

A NUMBKii of KuporpoBod horizontal retorts are connected 
with a single vertical pipe leading to a seal-box above the 
setting. The retorts can bo diseonnected from the gas 
up-take by means of hinged valves within the pipe, and 
liquor is passed down the pipe and on to the valves in 
order to kec‘p thorn clean. — A. T. L. 

Oas jrroduccr. J. F. Ouggolz, Teague, Tex. U.S. Pat. 

1,097,716, May 26, 1914 ; date of appl, April 2, 1912. 

The producer comprises an inclined cylindrical casing 
having a grate which is parallel with the axis and is 
supfiortod on transverse partitions. These j>artitionB 
divide the space beneath the grate into an air-supply 
chamber at the upper part and a gas-outlet chamber at 
the lower i)art of the length of the jirodiicer casing, so 
that the gases pass first upwards and then downwards 
through the fuel. The fuel enters the producer chamber 
from a vertical cylindrical extension at the upper end. 


Qas producer. E. A. W. Jefferies and J. R. George, 
Assignors to Morgan Construction Co., Worcester, Mass. 
U.S. Pat. 1,097,767, May 26, 1914; date of appl, 
Deo. 1, 1910. 

The lower end of the producer oa»ng is formed by a 
water-jaoketed metal wall, which is soided in water in the 


ash-pan. Radial stirring arms which rotate about a 
vertical axis are arrange within the lower end of the 
casing, and the outer ends JOf these arms are attached to 
an inclined annular band, the upper edge of which extends 
behind a conical shield attach^ to the inner metal wall 
of the producer casing. — A. T. L. 

Qas producer. H. F, Smith, Lexington, Ohio. U.S. Pat, 
1,098,059, May 26, 1914 ; date of appl, Sept. 20, 1912. 
The producer comprises a rectangular casing with an 
inclined grate arranged along each of the longer sides. 

A gas-outlet chamber oxtonds centrally across the top 
of the producer parallel with the longer sidM, and fuel 
is fed into the producer at both sides of this chamber. 
The grate-bam run jicniendioularly to the length of the 
grate and are oscillated by cams so as to work the fuel 
towards the middle of the* producer. A separate ash-pit 
with separate blast supply is arranged beneath each 
grate. — A. T. L. 

Qas: Apparatus for generating . F. 1). Shaw, 

Chicago, 111, Assignor to Shaw Kiln Co., Atlanta, Ga. 
U.S. Pat. 1,(H)8,412, Juno 2, 1914; date of appl, 
Feb. 18, 1910. 

Liquid fuel is burned in a pan arranged in a recess open 
to the atmosphere in the outer wall of a kiln. A per- 
forated tubular member depending from the top of the 
recess and extending downwards into the pan, leads to a 
eombustion-chamber, from which the hot gases pass into 
the kiln. — A. T. L. 

Gas producer. A. J. Bassett, Assignor to Sharp-Bassett 
Gas l*i’odueer Co., Milwaukee, Wis, U.S. Pat. 1,098,875 
June 2, 1914 ; date of ai*pl., Sept. 29, 1913. 

The producer casing forms a jacket which is divided 
into three superpostil chambers by means of two per- 
forated rings. Air is admitted to the top chamber, mixed 
with steam generated in an evaporating pan in the middle 
* chamber, and is led from the bottom chamber to the space 
bmieath the grate. — A. T. L. 

Qas-generator ; Cupola . H. Koppers, Esscn-on-thc- 

Ruhr, Germany, Assignor to H. Koppers Co., Chicago, 
111 U.S. Pat. 1,099,257, June 9, 1914 ; date of appl, 
Oct. 28, 1913. 

A BOTATINQ gos-outlct pipe, extending vertically down- 
wards and arranged axially within the upper part of the 
producer, is flared outwards at the lower end which is 
providetl with parabolic bars for levelling the fuel so as 
to form a jiaraboloidal cavity beneath the mouth of th(» 
gas-outlet pipe‘.— A. T. L. 

Qas ivasher. T. W. Stone, Assignor to The Western Gas 
Construction Co.. Fort Wavne, Tnd. U.S. Pat. 1,098, IIM), 
May 26, 1914 ; date of appl, Oct. 4, 1911. 

The washer comprises a easing containing the washing 
liquor, and two or more fixed l>ells, the lower edges of 
which arc sealed in the liquor, the gas being introduced 
into these Iwlls and bubbling beneath their lower edges 
and through the liquor, PorforattHl plates, inclined 
downwards and outwards, are attached to the outer walls 
of the bells, so as to mix the gases more thoroughly with 
the liquor as they pass up through it. These plates are 
successively wider and have finer perforations, from the 
lowest to the upiiermost.— A. T. L. 

Motor spirit similar to petrol ; Manufacture of———, 
T. Frauke, London. Eng. Pats. 13,261, June 7, and 
15,469, July 4, 1913. 

Peat tar is fractionally distilled and the distillate is 
treated with oxidising and condensing substances (air, 
peroxides, persulphates and zinc chloride, aluminium 
ohoride, etc.) to resinfy and precipitate the homologucs 
of phenol. The treated material is again fractionally dis- 
tilled and the high-boiling residue is heated to 300® C. 
under a suitable pressure in the presence of catalytic 
agents (p 3 rrophorio iron, nickel, chromium, or platinum) 
to crack the heavy oil and form more motor spirit* 
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Oily 9 ubsianct 8 ; Fraciional distilUUion of . H. 

KopperB, Easen on the Ruhr, Germany, Assignor to H. 
Koppers Co., Chicago, 111. JJ.S. Pat. 1,008,734, June 2, 
1914 ; date of appl., July 8;u913. 

In a steam-heated still the steam-trap is controlled by the 
pressure of the oil-vapour.— 0. E. M. 

Aluminium chloride [from residues from the treatment of 

petroleum oils]; Manufacture of . A. M. McAfee, I 

Bayonne, N.J. U.S. Pat. 1,099,090, June 2, 1914; 
date of appl., FeK 12, 1914. 

Kksiduks obtaincxl in the treatment of petroleum oils 
with aluminium chloride, are heated to remove oil, then 
heated to a higher tomjwraturc to carbonise residual 
organic matter, and treated with chlorine or a gas con- 
taining chlorine. — A. tS 

Lighting and heating gaa or hydrogen ; Process and apparatus 

for the manufacture of . Berlin- Anhaltischo Mas- 

ehinenbau-Akt.-Ges., Berlin. Eng Pat. 2054, Jan. 26, 
1914. Under Jnt. Conv., Jan. 27, 1913. 

See Gcr. Pat. 267,944 of 1913 ; this J., 1914, 190.— T. F. B. 

Determination of inflammable {reactive) substances in 
gaseous mixtures. Ger. Pat. 273,980. See XXIII. 

Producing acetic acid and alcohol from coal, lignite, etc, 
Ger. Pat. 275.040. See XX. 


IlB— DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

Patents. 

Peat; Utilisation of [removing moisture from] . 

T. Rigby and G. W. Andrew, Pumfries, and Wet- 
carbonizing Ltd., London. Eng. Pat. 6873, March 10, 
1913. 

♦Small quantities of acid are added to the peat before 
Hubmittiug it to the processes described in Eng. Pats. 
17,010 of 1911 (this J., 1912, 1171) and /or 17,427 of 1912 
(this J., 1913, 1099) in order to facilitate the separation 
of the water and reduce the loss of nitrogen.— W. H. C. 

DisliUation of carbonaceous substances. H. Clarke, London, 
and J. T. Carmichael, Barking. Eng. Pat. 29,714, 
July 24, 1913. 

Low-orade coals aro prevented from caking on dis- 
tillation in vortical retorts, by being mixed with either 
the solid residue of the process or other infusible material 
or non-caking coal. A heated current of steam or other 
gas oontainin^ hydrogen is passed through the mass to 
inorease the yield of oils. — W. H. C. 

Tar from hot distillation gases ; Process and apparatus for 

recovery of . W. Strommonger, Cologne, Germany. 

Eng. Pat. 19,955, Sept. 3, 1913. Under Int, Conv., 
Sept. 28, 1912. 

See Ft. Pat. 461,956 of 1913 ; this J., 1914, 246.— T. F. B. 

Producing acetic acid and alcohol from coal, lignite, etc, 
Ger. Pat. 275,049. See XX. 


HL— TAR AND TAR PRODUCTS. 

Patents. 

2‘Bromo-2’aminoanthraquinone ; Process for preparing . 

W. Junghans. Ger. Pat. 273,809, Nov. 17, 1911. 

2-AiiiKOANTHBAQtniroNB U treated with one mol. of 
bromine in preienco of an organic fluent, with or without 
-addition of water. The bromine atom enters the 3* 
position. — ^T. P. B. 


p-Bromo-aminoanthra^i nones ; Process for preparing . 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 275,299. 
Feb. 24. 1912. 

Bromo-aminoanthra QUINONES ill which at least one 
•position ortho to the amino group is unoooupied, are 
eated alone or with sulphuric acid, phosphoric acid, zino 
chloride, etc., to a temperature favourable to the migration 
of the bromine atom {e.g., 160® to 240® C.). — ^T. F. B. 

Anthraguinone derivatives; Process for preparing 

R. SchdU. Ger. Pat. 274.783, April 12, 1913. 

DfANTHRAQUTNONYL derivatives which contain in each 
anthraquinono nucleus at least one hydroxyl group in an 
I o-pos:tion to the dianthraquinonyl linkage, are heated to 
I high temperatures alone or in |)reBon«o of a condensing 
agent. One mol. of water is eliminated, with the formation 
1 of a furane derivative. — T. F. B. 

! Anlhraquinone derivative; Process for preparing an—, 
j K. Scholl. Ger. Pat. 274,784, April 12, 1913. 

1 Alizarin or one of its salts is dissolved in a solution of 
i potassium hydroxide and treated with a hypochlorite or 
1 with chlorine. Two alizarin molecules are thus united, 
i with the loss of two hydrogen atoms, to form tetra- 
I hydroxydianthraquinonyl. — T. F. B. 


IV.-~00L0URING MATTERS AND DYES. 

Diphthalylacridone, A. Eckert and O. Halla. Monatah. 

Chem., 1914, 85, 756—763. 

On condensing l-amino-2'carboxyanthraquinono with 2- 
chloroanthraquinone, water is eliminated and a diphthalyl- 
acridone is obtained. The pro<iuct is the 1 .2.6.6-deri vativn^ 
since it can be synthesised from an anthraauinono 2-halogen 
derivative where the 3-position is already oeoupied. 
It is a roii crystalline substanoo soluble in sulphuric acid. 
\^on reprecipitated by water it is deposited in the amor- 
phous form, and then readily forms a vat from which cotton 
is dyed reddish-yellow, changing into bluish-violet on 
exposure to air. The 3.4.6.7-diphtbalylaoridone (see 
Ullniann and Dasgupta, this J., 1914, 306) can be pre- 
paid by a similar method, using 1- instead of 2- 
chloroanthraquinono. Using l.amino-2-mothylanthrm- 
quinone and 2-ohloroanthraquinono the product is 2- 
mcthyl-1.2'-dianthrimido. When this is fused with lead 
oxide and potash as described in Ger. Pat. 192,436, a 
substance is obtained the properties of which are quite 
different from those of the 1.2.6.6-diphthalylacridone. 

— W. H. P. 

Patents. 

[Azo] dyestuffs capable of being dcvel^ed ; Process for 

preparing . Farbenfabr. vorm. F. Bayer und Co. 

Ger. Pats. 273,280, Jan. 8, and 273,934, May 17, 1913. 
(1) A DiAZO compound of an aminodiarylsulphone, 
aminodiarvlsulphoxido, or aminodiaryl sulphide is com- 
bined with an alkylbenzylanilincsulphomo add. The 
dyestuffs thus obtained dye wool level yellow to reddish- 
orange shades, which are faster to washing and to fulling 
than those produced by other dyestuffs derived from 
alkvlbonzylanilinesulphonic adds. The aminodiarylsul- 
phoncs are described in Fr. Pat. 441,044 (see this J., 1912, 
809), whilst the aminosulphoxides and aminosnlphides may 
be obtained bv condensing aromatic sulphinic adds with 
aromatic bases. (2) A diazotised mononitro- or addyl- 
amino-ary la cidyl derivative of an aromatic diamino- 
sulphonio acid is combined with a pyrazolone or pyrazolone- 
carTOxylio acid derived from an aminothiazole derivative, 
and the nitroCToup is redooed or the addylamino group 
saponifted. Thus, the dyestuff obtained by rodudng the 
compound formed by combining diazotised m-nitrobeozoyl* 
p-phenylenediaminesulidionio add with the ^ pytazoione 
from a dehydrothiotoiuidinesnlphonio aoid, is a yelloW 
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product, dintinguighed by its affinity for cotton fibre; | [Azo] dyestuffs ; Manufacture of yeUow ; Farbyerke 

when it is ffiaxotised on the fibre and developed with fi- vorm. Meister, Lnoiiui, und Brilning, Hdohst on Maine, 
naphtho), reddiBh-vellow shodeB are produced. — ^T. F. B. I Germany. Eng. Pat. 15^63, July 1, 1913. Under Int. 

! Oonv., .tuly 1, 1912. 


Azo dyestuffs; Process fttr pnparin^ . Farbenfabr. I 

vorm F. Bayer und Co. Gcr. Pats. 274,081 and 274,082, . 
March 12, 1913. I 

(1) Diazo or ttitrazo compounds, or the intermediate pro- 
ducte obtained by eombining a tetrazo oompound with one 
mol. of an azo dyestuff component, are combined with ! 
arainonaphthols or their sulphonic acids in which the j 
amino group has been Bubstituted with a Bulpho-o-hydroxy- 
carboxyl group. These substances are obtained by con- , 
densing o-hydroxycarboxybe acid sulphochloridcs with 
aminonaphthols or their sulphonio acids. (2) The pro- 
ducts obtained by condensing the sulphochloride of 2- 
naphthoM -carboxylic acid with ammonia, amines, 
])henols, aminoiihcnols, aminonaphthols, or their sulphonic 
or carboxylic acids or other derivatives, are used as azo 
dyestuff components. The carboxyl group may bo 
eliminated if desired. —T. F. B. 

Quinlzarhi-fi-carlHifijtir acid ; Process for jtrcjinruig — — . 

Farbenfabr. vorm. F. Bayer un<l Co. Ger. Pat. 273,341, 
April 20, 1913. , 

The methyl group of |3-methyl(piinizariu is oxidised to 
the carboxyl group by treatment with nitrosylsulphuric 
acid in sullhuric acid' solution, jireferably in pre.senee of 
boric acid. 3hc ]iroduct may be used as a lake or inonlant 
dyestuff. — T. F. B. 


Indigoid dyesluffs ; Process for preparhif 
fabr. vorm. K. Bayer und Co. Ger. Pat. 
Feb. 19, 1910. 


Farben- 

274.299, 


See Fr. Pat. 469,468 of 1918 ; this J., 1913, 1101.~T. F. B. 


Dyestuffs of the anthraquinone series ; Proem for pr0‘ 
ducivg . P. A. Newton, London. From Farben- 

fabr. vorm. F. Bayer und Co,, Elberfeld, Germany. 
Eng. Pat. 22,911, Oct. 10, 1913. 

See Fr. Pat. 465,069 of 1913 ; this J., 1914, 475.— T. F. B. 


l,2A~Purpurine-^~cnrboxylic acid ; Process for producing 

. Farbenfabr. vorm. F. Bayer und Co., Elberfeld, 

Germany. Eng. Pat. 22,980, Dec 11, 1913. Addition 
to Eng. Pat. 29,506 of 1912, dated Dec. 27, 1911. 

See Ger. Pat. 272,301 of 1913 ; this.!., 1914, 545. — T. F. B. 


Aro dj/csiuffs ; Process for producing . Farbenfabr. 

vorm. Bayer und Co., Elberfeld, (Germany. Eng. 
J‘at. 3796, Feb. 13, 19M. Under Int. Conv., March 11, 
191.3. 

See Gcr. Pats. 274,081 and 274,082 of 1913 ; preceding. 

— T. F. B. 


1 Vaf \ indigoid] dyestuffs. W. Bauer. Vohwinkel, and A. 
Hern* aud R. Meyer, Assignors to Farbenfabr. vorm. F. 
Bayer uml Col, Elberfeld, Germany. U.S. Pat. 
1,101,778, June 30, 1914. Date of appl., June 20, 1913. 

' SEEGer. Pat. 273,536 of 1912; this J., 1914, 639.— T. F. B. 


Dertvativks of 2 . 3 -dikctodi hydro- 1-thionaphthene or its 
products substituted in the benzene ring, in which the 
i-keto-oxygen atom atljacent to th<! sulphur atom is re- 
idaoed by an arylido group, are condensed with n-anthrol 
and its derivatives which arc unsubstituted in the o- 
position to the hydroxyl grouji. The prcnlucts dye full, 
clear, fast violet shades.—'!'. F. B. 

Indigo, its homologufs or substitution products ; Process for 

wemring • Farbw<>rke v<»riu. Meister, Lucius, und 

BrUning. Ger. Pat. 273,340, June 11, 1913. 

0- Amino A rETOrHEjJONE, ctr one of its homologucs or 
nucleus-substitution products, is heated with sulphur, with 
or without addition of a solvent or diluent, such as a high- 
boiling hydrocarbon or quinoline.— 'F. F. B. 


, Suhstantirc \azo] dyestuffs. J. Turner and H. Doan, 
Assignors to Head Holliday and Sons, Ltd., Hudders- 
I field. U.S. Pat. 1,099, 676, Juno 9, 1914. Date of 
appl., April 25, 1913. 

, See Fr. Pat. 455,802 of 1913 ; this J., 1913, 938.— T. F. B. 

Azo dgistuffs. O Giintber. Leverkusen, and A. 55art, 
Opliwien, Germany, AsMignors to Synthetic Patents Co., 
i New York. U.S.‘ Pat. 1,101,739, June 30, 1914. Date 
, of ap])l., Nov. 7, 1913. 

! See Ger. Pat. 268,792 of 1912 ; this J., 1914, 195.— T. F. B. 

j 

Triphenghnethme dye ; Ydllowish-grccn . M. Weiler, 

Elberfeld, Germany, Assignor to Synthetic Patents Co., 
New York. U.S. Pat. 1,101,770, June 30, 1914. Date 


Qallocmnincs and their leuco-dcrivalivcs ; Process for pre^ 
parUg cundinMthn pmlucls of -^. Farbw-rte vorm. 
L. Durand, Huguonin und Co. Gcr. lat. ^73,685, 
June 11, 1913. Addition to Ger. Pat. 189,940. 


G \LLOCYANiNES are intimately mixed with aromatic 
diamines which contain at least one free amino group, 
with or without addition of a diluent and at the ordinary 
tcmiierature ; the resulting products may then be con- 
verted into their louco-compounds. When the com- 
ponents are only allowed to react for a short time in 
pw^sence of a diluent, products soluble m aqueoMs Bodium 
carbonate arc obtaiiiMi, with the carboxyl group of the 
original gallocyanino intact ; a longer period of ration 
resulU in the elimination of the carboxyl group, with the 
formation of products insoluble in sodium caa-bonato 
solution.— -T. F. B 


Basic dyestuffs ; Procem for jircparUig ■. L. Cassella 

und Co. Ger. Pat. 274,358, Jan. 9, 1913. 

TBTRA-lLKYLMAMiNOXANTHONnJM cblorides are treaty 
witb cyanides, and the products, which have no^nctonal 
properties, are oxidised to produce basic dyestuM. 


j of appl., July 17, 1913. 

! See Fr. Pat. 461,810 of 1913 ; this J , 1914, 195.— T. F. B. 

! 

; Sulphurised dyes and process of making same. O. Scharf- 
' enberg and ‘W. Herzborg, Schonoberg, Assignor to Act.- 
Ge.s. f. Amlinfabr., Berlin. U.S. Pat. 1,102,171, Juno 30, 
j 1914. Date of appl , Feb. 26, 1912. 

^ See Fr. Pat. 432,440 of 1911 ; this J., 1012, 119.— T. F. B. 
j Preparing pigment colours. Gcr. Pat. 273,342. See Kill. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Wood for pulp; Chemical evaluation of . M. L. 

Griffin. J. Ind. Eng. Chem., 1914, 6, 660— 4)61. 

The cellulose in 24 samples of mixed spruce and balsam 
fir from Montmorency, Canada, was determined by Cross 
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and ‘BevanV chlorination method. The samples wore | 
obtained by quartcr-sawing the piece of wo^ to be | 
tested and planing thin sha^gs from the face of the ! 
quarter. No relation could detected between the i 
density of annual ring growth (number of rings per inch) I 
and the sp. ct., dr betwetm the sp. gr. and vield of pulp. ! 
The vields of pulp ranged from 41-6 to 50*0% on the wood | 
dried at 100® C., or from 901 to 1533 lb. per cord. The 
results show the advisability of valuing wood for pulp 
manufacture on the basis of the yield actually obtainable 
on a representative sample. — A. S. 

Merccrimlion as judged bg the aetion of caustic soda upon 
regenerated cellulose. Beadle and {Stevens. Sec VI. 

Patents. 

Fabrics ; Treatment of for imfiorlirig v'leat -resisting ^ 

abrading and the like qualities. E. H. IS. Lloyd, Hove, 
Sussex. Ping. Pat. 17, (>43, Aug. 1, 1913. 

The fabric is impregnated with a compound of lime and 
casein, preferably by immersing it first in a finely levigated 
milk of lime and then in a solution of cheese or casein 
in sodium bicarbonate. — J. P’. B. 

Acid [sulphite] lyes ; Mithod of and apparatus for tuiiiralis- 

ing . P. Cl Ekstriim, Hamas, Sweden. U.S. 

Puts. 1,098,501 and 1,098,502, Juno 2, 1914; date of 
uppl., P>b. 24, 1912. 

Si LPUTTK lyes and other liquids obtained by boiling 
eellulosic materials with acid lirpiids, are neutralised 
with a heavy solid neutralising agent preparatory to 
iurther treatment for tlie production of alcohol. The 
solid neutralising agent is added to the liipuir in a vessel 
provided with a conical bottom, at the apex of which is 
a nozzle having helical passages. Air under pressure is 
supplied to the nozzle, whereby a sjiiral jet of air, entraining 
the solid reagent, is forced upw'ards through the liquor. 
The neutralised liquor is drawn off near the surface through 
a siphon-pipc supported by a float. Water under pressure 
may be forced through the nozzle, when desired, to 
flush the bottom of th(* vessel, the flush water being drawn 
off through a pi^ic in axial alignment with the nozzle. — A. S. 

Solvents for cdlulosc ; Process for jnrjmring , M. 

Wasserraann. (Icr. Pat. 274,058, Jan. 10, 1913. 

Puniou.s oxide is mixed with ammonium chloride and 
dissolved in ammonia*at a low temperature, and caustic 
potash or soda solution is added until a bright blue 
preci]iitato forms ; this dissolves comparatively slowly in 
tlic cold, ami is separated from the liquid, which is used 
as a solvent for cellulose. — T, P'. B. 

Plastic masses for artificial silk and other shaped articles : 

Process for preparing . H. Tinnio. Ger, Pat. 

275,016, Oct. 5, 1913. 

About 2% of alkali {e.g., sodium hydroxide) is added to 
milk, and the albumin is precipitated from the filtered 
solution by means of dilute acid, washed, and dissolved in 
3°^ alkali ; this solution is allowed to stand for about 
8 hours at 18® — 20® C'., and dilute acid is added, whereupon 
a viscous mass is precipitated, which becomes elastic 
when heated and can be drawn out into long, thin lila- 
ments : these ari' finally rendered insoluble by treatment 
with formaldehyde, a chromium salt, etc. Especially 
good results an* obtained if about {% of hydrogen ]X!roxide 
solution is added to the alkaline solution before pre- 
cipitation. — T. F. B. 

Rosin-soap sizing comjmlfion. J. A. Do Cew, Montreal. 
U.S. Pat. 1,099,168, Juno 9, 1914; date of appL, 
June 13, 1912. 

Rosm is boiled wth a proportion of alkali less than that 
required for oompleto saponification {e.g,, less than 16% 
of so^um carbonate) ana tannin is added to the product. 

— J. F. B. 


Paper ; Jllcihod and apparatus for making . 1^. B. 

Buchanan, Woburn, Mass. U.6J. Pat. 1,101,725» 
Juno 30, 1014 ; date of appl., May 1, 1013. 

On a Fourdrinier maobine the wire is held slack and 
deflected downwards to form a curved surface. 
Immediately in front of the breast-roll, it is deflected with 
a steep inclination so that the stuff on the wire acquires 
a rapid acceleration under the influence of gravity as 
it moves forward. Further on, when the velocity of the 
1 stuff approximates that of the moving wire, the angle of 
curvature is gradually diminished and ultimately motion 
is imparted to the stuff wholly by the wire. — J. F. B. 

Cork‘Substituic8 ; Method of making — . W. Sanger, 
Orange, N.J. U.S. Pat. 1,101,905, June 30, 1914; 
date of appl., A])ril 26, 1912. 

i A SUBSTITUTE for cork is made by soaking wood in hot 
j water, imiiregnating it w'ith concentrated hydrochloric 
! acid heaU*!! at siicceHsively higher temjM'ratures, removing 
, all the acid and boiling the ])roduct i ri a solution of glycerin. 

— J. F. B. 

Process of and apparatus for nuiking sulphite liquor and for 
blowing acid gases. U.S. Pats. 1,097,781 to 1,097,785. 
Sec VII. 

I 

Process of making sulphite liquor. U.S- Pat. 1,000,565. 
' See Vll. 


VI.~-BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Bleaching ; Theory of . S. H. Higgins. J. Soc. 

1 Dvers and (V)l., 1914, 30, 257 — 261. (Sec also this J., 
ltH3, 350, 359, 1004, 1153.) 

Brown linen cloth was submitted to the action of a 
dilute solution of bleaching powder and the rate of reaction 
dcterniined by periodic titration of the liquor. The 
reaction was found to l>e uni molecular, the speed of 
reaction being profiortional to the active mass of hytm- 
: chlorite present. The same mathematical relatlonsnip 
j held good when either lime water or a small quantity of 
hydrochloric acid was added to the bath, and again when 
the experiments were made on indigo dyed on bleached 
cotton. The difference between chlorine and hvpo- 
chlorouB acid was strikingly shown by the strong bleaoliing 
action of a solution of bleaching powder to which boric 
acid had been added in order to form free hypochlorous 
acid and the comparatively weak effect of a solution to 
which the corresponding amount of hydrochloric acid had 
i been added, in which case free chlorine was present. 

I Tlio author concludes that bleaching imwder owes its 
j action to the hypochlorous acid in solution, formed by 
hydrolys’s of the hypochlorit-c, tho bleaching being a 
process of direct oxidation due to the easily removable 
oxygen of the hypochlorous acid. Hydrolysis would bo 
hindered by addition of hydroxyl ions to tho solution, 
and in agreement with this, addition of sodium carbonate 
or bicarbonate, lime or caustic soda had the effect of 
diminishing tho bleaching power. Tho gradual addition 
of hydrochloric acid on the other hand caused a gradual 
increase in bleaching power owing to tho added hydrions 
aiding hydrolysis of tho hypochlorite. The addition of 
ap excess of caustic soda did not entirely inhibit bleaching 
action, and it is concluded that there is still an appreciable 
i amount of hydrolysis to free hypochlorous aoid even 
' when excess of alkali is jiresont. — J, B. 

j 

: Mocerisaiion as judged by the action of caustic soda upon 
regenerated cellulose. C. Beadle and H. P. Stevens. 

I J. Soc. Dyers and Col., 1914, 80, 244—249. 

I Uf to a certain point increasing concentration of caustic 
I soda causes a graaual increase in tho hydration of regeno- 
{ rated cellulose, and after this point a gradual doorcase, 
j This maximum advances as the temperature is iooreased. 
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The addition of sodium chloride to the lyo suppresses these 
variations. The maximum absorption of caustic soda by 
the fibre varies in a similar way, taking place at increasing 
concentrations as the temperature advances. Here the 
addition of salt caustMS a general advance in the absorption 
for each temperature as the concentration incrt‘a8eB. 
(Jurves for constant concentration and varying temj»era- 
ture show that hydration increases as the temi)eratiire 
decreases, i.e.., raising the temperature causes dehydration. 
This effect is noticed also when caustic soda is added to 
vi.scose solutions, small quantities of alkali causing the 
solution to Ijccome thinner whilst stronger alkali salts out 
the viscose. At 5® C. the maximum hydration of regenor 
rated cellulose is effected by (v lye containing 9% NaOH, 
whilst for the rnaximum (chemical) mercerisation of 
cotton, a concentration of 171% NaOll is rwiuircd. 
7’hc diffcronpc l)etween the two materials is rather of 
degree than of kind, however, and may be tvscril>ed to the 
protecting cuticle of the cotton, which K'sists the natural 
swidling of the cellulose substance until the preiiBurc is 
sufficient to burst the covering. The two materials are 
alike in that maximum mercerisation corresponds with 
maximum absorption of alkali ; within certain limits the 
absorption of alkali increases as thti fcmiwratiire de- 
creases ; brine has a retarding effect ; merccriEation 
roaches a maximum with a definite concentration of lye ; 
and there is no evidence of a definite sodium-collulose com- 
pound as suggested by Gladstone. — J. 11. 

Perhoratfi of sodium; Appliraliov of [in printing]. 

E. Trepka. Rev. G6n. Mat. Col!, 1914, 18, 193. 

Tiik streaks, produced in printing Logwood Black on 
tissues, may Ixi completely removed by the use of soilium 
perborate, without injury to the other colours. The 
activity of the jicrborato may bo incrcosixl by the addition 
of alkali comixiunds, preferably sodium phosphate. — B. N. 

Malt extract ; Dderminalion of . \V. P. Breaiier. 

J. Soe Dyers and Col., 1914, 30, 255—207. 

A MOPiFiOATlON of tlio original mc'thod (this J., 1013, 
608), the farina solution being jiadded into the cloth liy 
passing through rollers, and the solution being of such 
strength that the cloth contains only 2-5% of starch (dry). 
Errors due to th<' presence of moisture are avoided by 
estimating the moisture in the cloth at the time of the 
Ohsay by drying at 1 <)0° — 1 02° C. 7’hc treated samples are 
also dried at this temperature. The treated samples are 
preferably wrung by hand ami not in a cloth. Drying is 
effMtcd first in a jioroelain dish, then in a weighing tube. 
Blank experiments under these conditions showed no loss 
of starch. The present procedure is os follows : Pieces of 
starched cloth (2 — 3 grms.) arc immersed in the malt 
extract solution of standard strength. The ratio of cloth 
to solution should be 1 ; 200. The time of immersion mav 
vary from 5 to 10 mins., providinl it is the same in all 
cases. The temperature may be the standard one of 
40° C. or that ust^d in practice. If the amount of starch 
removed varies greatly from 1-5— 1*8% it will be better 
to vary tbe strength of the solution in a second assay. A 
correction of 0 2% may be made on account of loss of 
starch due to water alolie. The total starch on the cloth 
is determined by treating it with malt extract at 40" (\ 
for one hour with constant stirring, diying at 100° — 102° 0. 
and weighing. Objections to this meth^ on the grounds 
of variations in conditions, etc., due to the ** personal 
equation/* were shown to be invalid, since what is required 
in the textile industry is simply a comparison of value for 
starch-removing purposes. Such minor differences were 
insignificant in view of the extraordinary variatiois 
observed between the different extracts at present on the 
market. It was stated that two samples of extract might 
easily vary as much as 60% in tlieir rate of action on 
gelatinised starch in solution or on a fabric. — J. B. 

Pateitts. 

BUaching [sfmto, ff6res, ek.]. J. L. Prenay, Luton, Beds. 

Eng. Pat. 13,763, June 13, 1913. 

As a inreliminaiy to Ueaohing, the material it steeped in 
a bath contaanisig about 3 lb. of a hydrosnlphite oomponnd 


e.g., “ blankit B.A.S.F.** and 9 lb. of sodium pyrophosphate 
per 140 galls, The material is then “ olearra ** in a batH 
of dilute sulphuric acid and Alc^bed in the usual manner. 

-J. F. B. 

Posser machines for disinfecting^ washing ^ starching^ dyeing, 
etc. R C. Fritz, Liverpool. Eng. Pat. 21,979, ^pt. 30, 
1913. 

In a wealing or laundering machine a perforated poraer is 
rcciprocati^ within a vc^el so as to compress and I’clcase 
altcrnatolv the articles under treatment. A smaller non- 
perforatoJ clement acts on the more central perforations 
of the possor as an ojioning and closing disc- valve. The 
vessel is provided with a curved perforated false-bottom 
to afford flexibility in the compression-stroke. The 
posser is operat'd by a cranked shaft and connecting rods 
passing through elands in the cover and is connected with 
the optwatnig rod by a hinge and looking sleeve, so that it 
may be deflected to give access to the vessel. — J. F. B. 

J))jeings ; Process for producing fast . L. Cassella und 

Co. G. m. b. H. Ger. Pat. 273,312, March 19, 1913. 

Fibres are dyed, padded, or printed with diazotisablo 
dyestuffs or with suitable colourless amino-compounds, 
which arc then diazotiscd and combined with 7 »-diamino- 
benzidine. The dyeings produced arc foster to light tha n 
those obtained when j3-naphthol, 7n-toluylonediamin(s and 
similar “ developers ” are used. — T. F. B. 

Turkey-red dyeing ; Process for . J. Graf. Ger. Pat. 

274,807, Sept. 13, 1912. 

The raw or boiled out goods are passed through a bath 
of soluble oil or soap and treated with a salt such as an 
acetate, formate, or lactate, especially of an alkali, alkaline- 
earth, or tin, as well as with a chlorine compound of tin, 
which will fix the soluble fat on the fibre and act as a 
fixing agent for the mordant ; the goods are now wrung 
out and mordanted, without drying, in a strongly basic 
solution of alum or an aluminium salt, and, again without 
drying, dyed and finishwi in the usual manner. This 
process reduces considerably the time necessary for the 
treatment, without prejudice to the fastness or beauty of 
the shade. — T. F. B. 

Yarn ; Arrangement for treating ropes of with a liquid 

contained in a trough. H. Habliitzel, Zurich, Switzer- 
land. U.S. Put. 1,100,729, June 23, 1914. Date of 
appl., July 28, 1913. 

See Fr. Pat. 460,829 of 1913 ; this J., 1914, 73.— T. F. B. 

Printing plate. J. W. Aylsworth, East Orange, Assignor 
to ('ondonsite Co. of America, Glen Ridge, N.J. U.S. 
Pat. 1,098,610, June 2, 1914. Date of appl, Oct. 28, 
1913. 

See Eng. Pat. 12,659 of 1911 ; this J., 1012, 918.— T. F. B. 

Pile-yarn for coloured velvets ; ProccM for producing 

weighted . P. Schmid, Basle, Switzerland. U.S. 

Pat. 1,102,088, June 30, 1914. Date of appl, Dec. 12, 
1911. 

See Fr. Pat. 435,155 of 1910 ; this J., 1912, 330.— T. F. B. 


m-ACIDS; ALKALIS; SALTS; NON- 
HETALUC ELEMENTS. 

Sulphur in sduhU sulphates ; An improvemerU of iht barium 
^phaU determination o/— wAen sodium salts are 
present. W. A. Turner. Amer. J. Soi.» 1914, 88, 41—44. 

Eabob due to the inoluiion of uneanTerted alkali aiiltAate 
and of barium chloride in the barinm rolpliate preoi^tate. 
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tfiiay be obviated in the caae of sodium salts by the previous 
precipitation of the metal as chloride from a concentrated 
-i^ueous solution by the addition of 5 vols. of concentrated 
.hydrochloric acid, and filtration through asbestos. The 
precipitate is washed with the concentrated acid, the 
filtrate and washings are evaporated to dryness, dissolved 
in a small quantity of dilute hydrochloric acid, again 
filtered to remove traces of silica, then diluted to 350 c.c., 
•and precipitated with barium chloride in the usual way. 
.Since the method is not so suooessful in presence of 
potassium salts, scjdiuin pero.vido should be substituted 
tfor potassium nitrate in those sulphur determinations 
where a preliminary fusion is necessary. — G. F. M. 

• Cobalt and nickel; Broniimtbm of in the presence of 

•ethyl ether. F. Ducellioz and A. Raynaud. Comptes 
^reiid., 1914, 158, 2002—2003. 

Nickel and ciobalt both combine readily at the ordinary 
temperature with dry bromine in the presence of ether, 
forming NiBr 2 ,C 4 Hiob (yellow) and CoRrj,C 4 Hi„<) (green) 
resjM'ctively. These products are readily decomposed by 
lieat yielding the anhydrous bromides. — W. JH. P. 

Yttrium from yttrium earths; Sejuiratlon of II. 

H. 0. Holden and C. James. J. Amer. ( Jiom. Soe., 1914, 
36, 1418—1423. (See this J., 1914, 482.) 

FttACTiON'AL j)recipitation with sodium nitrite is more 
efficient and cheapt*r than the phosphate or chromatti 
.nuthod for separating yttrium from other rare earth 
metals, though it is not very effective for separating 
:terbium from yttrium. — L. E. 

iCopper oxide ; Catalytic influenc4>. of — — on tft^i combination 
of oxygen and hydrogen. J. Joann s. Comptes rend., 
1914,' 159, 64— 0*7. (See also this J., 1914, 254.) 

At 300“ C. iron doea not act as a catalyst towards hydrogen 
and oxygen, Iwing simply oxidised. Copper at 200° C. as 
at 300° C. is first oxidised, the oxide then acting as catalyst. 
Chopper oxide at 300° C. brings about practically complete 
combination. The tension of the water vapour produced 
appears to play an important part in the catalysis. — T. St. 

Zirconium hydroxide ; Adsorption by . E. Wedekind 

and H. Rheinboldt. Ber.. 1914, 47, 2142—2150. 

<1elatinou.s zirconium hydroxide was prepared by treating 
a cold saturated solution of zirconium oxychloride with 
ammonia, and ]mrifying the precipitate by washing and 
dialysing. The product in the form of a paste possessi^ 
considerable adsorptive power. Boric and phosphoric 
acids were adsorbed in accordance with the general 
adsorption equation, the quantity adsorbed at firet in- 
creasing with the concentration, but later tending to 
approach a constant value. In the cases of iodine (in 
]K)tassium iodide solution) and ammonia, also, the amount 
adsorbed increased with the concentration of the solution, 
but no indication of approximation to a constant value 
was observed even when a large excess was used. Coloured 
colloidal solutions, c.g, of ferric hydroxide, molybdenum 
blue, etc., were rapidly decolorised when shaken with the 
xiroonium hydroxide paste. Iodine-starch solution was 
also immediately decolorised ; the 74irconium hydroxide was 
coloured a deep blue, which was destroyed on heating but 
re-appeared on cooling. Congo Red — a typical colloid 
'dyestuff — was readily adsor^bed by adreonium hydroxide, 
but Saf ranine, which is a true salt, was not adsorbed. The 
blue “Congo-acid” formed a blue adsorption-compound 
with sircxniium hydroxide ; on warming, this was converted 
Into the salt, thus furnishing a case of oheopcal com- 
bination preceded bv adsorption (compare Bayliss, this J., 
1911, 1093),— A. S. ' 

OaUoidal cuprous oxide. 0. Pftal and A. Dexheimer. 
Ber., 1914, 47, 2195—2199. 

A ooxxoTDAL ouprio oxide solntion, prepared as described 
previously (this J., 1906, 534), was converted quantita- 


tively into cuprous oxide on warming with an aqueous 
solution of hyaroxylamino. The cuprous oxide sol was a 
clear orange to yellowish red liquid when viewed by trans- 
mitted light and on exjwsure to air was oxidised to ouprio 
j oxide. When evaiiorated rapidly in a vacuum, it yields a 
I brittle greenish-yellow to gi^nish-black solid, much less 
easily oxidised than the liquid hydrosol, and capable of 
again yielding the latter on treatment with water. Pro- 
ducts containing from 7*68 to 3417‘)(, CujO were prepared. 
The cuprous oxide sol was relatively stable towards 
j electrolytes. A solution of the solid product in a small 
quantity of u'ater remained clear on mixing with several 
; times its volume of alcohol. — A. S. 

i 

1 Colloidal nickelous hydroxide. C. Paal and G. Briinjes. 
i Ber., 1914, 47, 2200— 22p2. 

I Nickelous hydroxide sols were prepared by a method 
I used previously (this J., 1902, 904, 995 ; li^, 634) for 
' the preparation of other colloidal hydroxides and oxides 
of heavy metals, nickel sulphate solution being added to 
a solution of sodium protalbinate or lysalbinate and the 
precipitate priKluceil dissolved in dilute sodium hydroxide 
solution. — A. S. 

Reduction of oxides of hcatry metals. Catalytic actions of 
colloidal metals of the platinum group. X. C. Paal. 
Ber., 1914, 47, 2202—2216. 

Colloidal cupric hydroxide and nickelous hydroxide (^ 
preceding abstract) can be reduced to the corresponding 
colloidal metals bv hydrogen in presenoe of colloidal 
I palladiiini as catalyst. Freshly precipitated hydroxides 
of copper and nickel, suspended in water, can be reduced 
in & similar manner^ but not the hydroxides oi( cobalt and 
lead. It is advantageous to add sodium protalbinate to 
the mixture before reduction, in order to increase the 
stability of the metal hydrosols produced. When treated 
in a similar manner ammonium chromate was reduced to 
colloidal chromium hydroxide, ammonium vanadate to 
colloidal vanadium trihydroxide, and ammonium molyb- 
date to colloidal molybdenum tetrahydroxide, whilst 
ammonium tungstate remained unaffected. — A. S. 

Non-metallic elements ; Positive ions from . /. 

Precipitation of metals horn solutions of their salts by yellow 
plhosphorus. R. M. Bird and 8. H. IMggs. J. Amer. 
Chom. Soc., 1914, 86, 1382—1392. 

The essential reaction that occurs when phosphorus is 
immersed in a solution of copper sulphate (cp. Straub, this 
J., HK)3, 1045 ; Tauohert, thisJ., 1913, 139) is as follows:—' 
6CuS04+2P+8H,0=:5Cu-f6H;S04+2H.P0*. In dis- 
placing copper and certain other metals from their salts, 
phosphorus, like the metallic elements, first passes into 
solution as a positively charged ion, and the onief distinc- 
tion between the metals and the so-called non-metals 
is considered to consist in the tendency of the compounds 
of the non-metals to be hydrolysed, and ionisation of the 
products. The E.M.F. between phosphorus and copper 
appears to be at least (>*35 volt. Amorphous carbon, 
amorphous boron, crystalline silicon, antimony and 
arsenic displace silver from solntion. — ^L. E. 

Phosphorus ; Two new modifications of . P. W. 

Bridgman. J. Amer. (]!hem. Soc., 1914, 86, 1344 — 1363. 

Ordikaky white phosphorus is converted into another 
modification — white phosphorus 11. — at about — 76*9° C. 
under atmospheric pressure, the change boii^ reveruble ; 
the crystalline form of the produet is probably bexagonid. 
A second modification— black pbosphoms— is irreversibly 
formed by heating white phosphorus to 200** C. under a 
pressure of 12,000 kilos, per tq. cm. Black phosphorus has 
a density of 2-691, is not spontaMMMlj inflamisblfi, 
and is a fairly good oondnetor of heat and eleohrieity. 
It has a lower vapour pressure And probahljr a somewhat 
higher melting point than red phospnonis ; red and blank 
phoephoms appear to yield identioid liqiiids when m elted,. 

— L. £• 
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aUrogen^generator. €. Vftn Brunt. J. Amer. Chem. Soo., 
1914, 86, 1448-1450. 


Ak apparatus (loe 
fig.) tor producing 
oxymn-frccnitro- 
gen Irom air com* 
prises a reservoir, 
A, containing a 
mixture of equal 
volumes of a 
saturated solution 
of commercial 
ammonium car- 
bonate and am- 
monia of sp. 

0-93. The liquid 
flows from A at a 
rate controlled by 
the screw-clamp, 
IJ, and encounters 
a current of air 
at the branch, 
C, which should 
slope as shown. 
The fall-tube from 
A must bo long 
enough to give a 
pressure at C such 
that the volume 
of solution carried 
up is at least 
equal to that of 
the accompany- 
ing air without 
danger of tho 
latter backing up 
into A. The air- 
liquid mixture is 
discharged over 
the glass bell in 
the top of B and 
descends through 
tho cohimu of 
copj^r cli^pin^ 

now freed from 
oxygen is dried 
and freed from 
ammonia with 
dilute sulphuric 
acid. The air 
current serves to 
insure the con- 
tinuous circula- 
tion of the liquid 
through tho ap- 
paratus.— L, K. 



Sulf^uric acid; Procest far obtaining normal aulpbata 

and from bisvlphaU, MetsBl^nk nnd MetaU- 

urgische C^. A.-Q. and H. Klenoke. Ger. Pat. 274,873,. 
Aug. 20, 1912. 

Thb bisulphate is decomposed and the resulting normaK 
sulphate melted by the direct action of fire-gases nowiim in 
a direction opposite to that of the charge. The hearw of 
the reaction cnamber is cooled externally so that a rolatiyely* 
thick layer of the charge is solidified thereon, and at' one* 
end tap-holes are provided at different heights for drawing 
off tho fused sulphate. The fire -gases enter the chamber 
at this end, through a vertical channel and strike directljr 
downwards on to the charge ; the outlet channel for the- 
highly concentratfHl sulphuric acid vapours is at the 
opposite end. The roof of the reaction chamber is pro- 
vided with longitudinal and transverse projeoting ribs 
to divert the fire-gases from the sides of the chamber 
towai-ds tho middle. — A. 8. 

Ammonia ; Production of mixtures of nitrogen and hydrogert^ 
suitable for the manufacture of . J. Weisc, Wies- 

baden, and K. Rieche, Oestrich, Assignors to R. Koeppi 
und (3o., Chem. Fabr., Oestrich-on-Rhine, Germany. 
U.S. Pat. 1,098,139, May 26, 1914 ; date of appl., Jan. 
26, 1914. 

An alkali, such as caustic soda, is treated with a com- 
pressed gaseous mixture containing nitrogen and carbonr 
monoxide, tho latter reacting with the alkali to yield a^ 
formate. The residual nitrogen is maintained under 
pressure and is mixed with hyorogon obtained by heating, 
the formate. — A. 8. 

Chemical reactions between solid substances and gases at 

high temperatures ; Effecting . [Production of 

ccdcium cyanamide or cyanides.] W. P. Dreaper, London. 
Eng. Pat. 12,927, Juno 4, 1913. 

In tho manufacture of calcium cyanamide or of cyanidea 
by passing nitrogen or ammonia over suitable solid 
materials, gaseous fuel is burned in surface combustioa 
apparatus, and tho heat communicated indirectly, by 
radiation or otherwise, to the solid material. The wasto 
combustion gases are utilised us a source of nitrogca 
or for heating boilers. — W. H. C. 

Calcium carbide ; Process of crushing and grinding . 

W. S. Landis, Niagara Falls, Ontario, Assignor to. 
American Cyanamid Co., Nashville, Tonn. U.S. Pat, 
1,100,582, June 16, 1914 ; date of appl., June 7, 1013. 

To prevent explosions and lessen the “ weathering” of 
calcium carbide and the losses incidental thereto, the 
material is crushed, ground, conveyed, and stored in ars 
atmosphere of pure nitrogen at a pressure above that of 
the atmosphere. — A. S. 

Magnesium carbonate ; Manufacture of basic . T, 

Silbermann, Rahnitz, Saxony. Eng. Pat. 18,504, Aug. 
16, 1913. Under Int. Conv., Aug. 16, 1912. 

Solutions of magnesium salts, such os the waste liquor* 
from the manufacture of potassium salts, are precipitated 
at a high temperature (above 40“ C.), by solutions of partly 
carbonated ammonia or of ammonia and ammoninm 
carbonate, the density of tho product being regulated 
by adjusting tho ratio between fr^ hydroxyl and carbonic 
acid of the precipitating medium and by varying the* 
temperature and dilution of the solution. The reoctioD 
proaucts should not remain in contact longer than i* 
neoesaory.— F. Sodn. 


Manganese sulphide and the deUrmination of manganese. 
Villiera. ^ee XXIII. 

Patxkts. 

Sulphuric anhydride; Manufacture of by (he contact 

process.’-^A. ClaMen. Ger. Pat. 274,346, Feb. 14, 1913. 
Mitallio ohromium or Cr-Fe, V-Fe, Mo-Fe (50—60% Ho), 
6i-Mn-Fe, or Si-Al-Mn-Fe olloyi, which are reaiatant to 
oontoot-poifoiii, are used m catalyata at 400**-— 550^ C. 


Magnesium chloride present in potosA saUs ; Process for 

removing by lixiviation unth alcohols. E. Krtiger 

geb. Kowing. Ger. Pat. 273,890, April 16, 1913. 
Addition to Ger. Pat. 260,141. < 

Thx residue left after removal of the magnesium ohlmde,. 
oa deaoribed in the chief patent (thia J., 1913, 699), i» 
heated in a suitable apporatua ao oa to diatil off adhering 
alcohol The hot material is then tronafenred directly 
to the apparatus in which the potosaiam salts ore diaao^ved 
from it. — ^A. 8« 




789 


m XXZnL, llo. ]&) Cl. vn.-^0n>8; AtKALlSj SALTS; NON-METALLIO ELEMENTS. 


SulpkUe liqucT ; (1) ProeeM of and (2 and 5) apparaiuM 

for making . (8) Procut of and (4) aojnratus for 

blowing acid gates, R. B. Wolf, Berlin, N.H., ABsignor 
to Burgesa Sulphite Fibre Co., Portland, Mo. U.S. 
Pate. 1,097,781 to 1,007,786, May 26, 1914 ; datea of 
appl., (1 and 2) Nov. 17, 1909, (3) Jan. 28, 1911, and 
(4 and 6) July 13. 1911. 

(1) Gas containing aulphur dioxide ia forced into 
abaorption apparatus in which it is treated on the counter- 
current principle with a basic li(]|uid, and unabsorbed gas is 
exposed to an absorbing liquid in the presence of a 
carbonate, such as limestone. Liquid carrying a base 
partly in solution, (e.g., milk of lime) is added to the gas 
08 it enters the blower and is subsequently allowed to 
separate from the gas and pamed to the main body of 
basic liquid, as is also the liquor from the carhon.ite 
treatment. (2) Apparatus for producing sulphur dioxide 
is connected with a cooler and series of absorption tanks 
htUd with agitators and communicating with a tank 
for the supply of lime-water to the system on the counter- 
<nirrent principle. A gas blower into which alkali may bo 
introducM is located between the cooler and the absorption 
system, and means are provided for the production of 
bisulphite and sulphurous acid by absorption of aulphur 
dioxide from the excess gas and for conducting the 
liquors and those separating in the blower, to the lime tank. 
(3) A neutralising agent added to the gas os it enters the 
lilowcr, causes an inactive coating to 1^ deposited on the 
parts of the blower. (4) A blower containing impellers 
and oonnocted with a tank from which it receives a supply 
of neutralising agent, is provided with means for the 
Hoparation of liquid and gas, including a trap with bent 
foot having an ag'tator therein. Means are also provided 
for conducting the liquor to a tank, from which it is pumped 
bac;k into the trap to secure circulation. (5) Apparatus 
<if the type described under 2 above, includes a tower having 
a carbonated basic filling, moans for introducing absorbing 
liquid for sulphur dioxide at the top and excess of gas from 
the absorption systom at the bottom of the towei, and 
for delivering liquor from the tower to the basic liquor tank. 

— F. SODK. 

Sulphite liquor ; Process of making . H. K. Moore 

and R. B. Wolf, Berlin, N.H. U.S. Pat. l,099,66i), 
June 0, 1914 ; date of appl., Dec. 31, 1013. 

1'hk products of combustion of a sulphur-bearing substance 
are cooled so os to condense products less vmatile than 
sulphur dioxide, and the residual sulphur dioxide is passed 
continuously through a mixing apparatus, milk of lime, 
cooled to about 32® F. (0® C.) being pMsed through the 
apparatus in the opposite direction. Ilio mixer is cooled 
to a constant predetermined temperature, and calcium 
bisulphite solution containing a constant proportion 
of free sulphurous acid, is withdrawn continuously as it 
forms. — ^A. R. 


Sodium bisulphite ; Stable crystalline and process of 

producing same. U. Howard, Boston, Mass. U.8. 
Pat. 1,090,177, June 0 1914 ; date of appl.. Sept. 6, 
1912. 

Sulphur dioxide is passed through a heated solution 
containing sodium bisulphite until crystals separate. 
The crystals are removed, dried and cooled. They arc 
free from water of crystallisation, stable, and non- 
deliquescent. The unabsorbed sulphur dioxide is absorbed 
in an alkaline solution, which is subsequently mixed with 
the mother liquor from the crystals, and the whole again 
treated with sulphur dioxide.~A. S. 

Perborates : Process of dehydrating 0. Liebkneoht, 

Frankfurt-on-Maine, Oemany, Assignor to Rocssler 
and Hasslacher Chem. O)., New York. U.S. Pat. 
1,008,740, June 2, 1914 ; date of appl., Nov. 16, 1912. 

A ORYSTALUSRD perborate (such as sodium perborate) 
is heated, preferably at 50** — 70® C., in the presenoe of an 
alcohol. — ^F. SoDN. 


Oxidising agents [sodium n«r6orafe}; Stabilised — 
W. K. Kemmeiich, Mulheim-on-Rhine, Germany. 
U.S. Pat. 1,101,440, June 23, 1014 ; date of appK. 
Jan. 16, 1914. 

A SOLUTION containing about 2% of sodium perborate and 
a small quantity of a stabilising colloid, e.g., 0*1% of 
gelatin. — A. S. 

Perborates ; Manufacture of . 0. A. Hompel, Ger. 

Pat. 274,347, April 19, 1913. 

Solutions of borates, such as are obtained for example 
in the manufacture of borax or boric acid, are treated with 
gaseous hydrogen jieroxide, e.g., with the vapours evolved 
on distilling per-acids. — A. S. 

Phosphoric acid ami compounds of the same ; Process of 

and apparatus for making . F. S. Washburn, 

Nashville, Tenn. U.S. Pat. 1,100,039, June 16, 1914 ; 
date of appl., Feb. 17, 1914. 

A MIXTURE of phosphate rook with silicious and 
carbonaceous materials is treated in a shaft furnace vrith a 
blast of hot air or of enriched air or oxygen, whereby the 
carbonaceous material is burnt and part of the phosphorus 
is eliminated. The oharge is then transferred to an 
eleotrio furnace, with addition of a further quantity of 
silicious and carbonaceous materials, if necessary, and 
heated to a higher temixirature to eliminate the remainder 
of the phosphorus. The volatilised phosphorio anhydride 
is coiidensea. — A. S. 

Phosphates, silicates [monnziie sand), etc. ; Process for the 

decomposition of radioactive . E. Eblor. Gcr. 

Pat. 274,781, Feb. 28, 1913. 

The phosphate, silicate, or the like is mixed with a 
metallic rinlucing agent, e.g., magnesium, calcium, or 
aluminium, which when ignited, will reduce the substance, 
without application of external heat. Phosphides, 
silioides, or the like, readily soluble in dilute acid, are 
formed, and on treatment with acid most of the phosphorus 
is removed in the form of hydrogen phosphides, wnereby 
the subsequent extraction of the thorium is greatly 
facilitated.— A. 8. 

Arsenate of lead ; Process of making . H. H. Dow and 

E. O. Barstow, Assignors to The Dow Chem. Co., 
Midland, Mich. U..S. Pat. 1,100,673, June 16, 1914; 
date of appl., .Juue 10, 1911. 

A SOLUTION of a soluble acid arsenate (of sodium, for 
example), to which sodium carbonate or other alkali 
is added, in amount preferably equivalent to the 
hydrogen present in the arsenate, is treated with a solution 
of load chloride, and the precipitate formed is separated, 
to obtain a paste of the desired consistence. — F. 8odn. 

Arsenate of lead ; Method of manufacturifig . E. 0. 

Barstow, Assignor to The Dow Chem. Co., Midland, 
Mich. U.H. Pat. 1,100,686, Juno 16, 1914; date of 
appl., June 10, 1911. 

A SOLUBLE krsenate is treated with an acid (such as h}rdro- 
chlorio acid) forming with lead, or other metal concerned, a 
salt more soluble than the arsenate, and the resulting 
solution is mixed with lead oxide or other suitable com- 
pound. — ^F. SODN. 

Mesothorium and radium ; Process of obtaining salts of 

from thorium-bearing minerals. B. Keetman and F. 
Jost, Assignors to Deutsche Gasglilhlicht Akt.-Ges. 
(Auerges), Berlin, (riermany. U.8. Pat. ],l(^,743, 
June 23, 1914 ; date of appl., Feb. 16, 1912. 

In the production of thorium from thorium-bearing 
minerals, the latter are treated with barium salts and with 
concentrated sulphuric add, water is added to form a 
■limy or muddy product, and this is treated with a farther 
large quantity of water to which is added a quantity of 
banum salts suOident to render the radioaotive substancca 
(mesothorium and radium) quite insoluble — A. S. 

c 2 
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Radium, mesothorium, thorium, and oihtr radioactive 
eubeUincea ; Method of treating mlphates, especially 

sulphate mixtures containing . E. Ebler. Ger. 

Pat. 274,874, Fob. 28. 1913. 

Tus mixture of sulphates is mixed with calcium hydride, 
and ignited at one spot, without external application of I 
heat. The reaction jjrocecds throughout the mass, the ■ 
sulphates i)eing reduced to sulphides. The reaction j 
product is lixiviated with weak aoid solutions, esiiecially j 
mlute hydrochloric acid. The hydrogen produced in the ; 
reaction burns outside the mass and protects the sulphides • 
from oxidation. — A. S. ' | 

Hypochlorite bleaching liquors from chlorine and alkali 

solutions ; Continuous production of . Deutsche 

Solvayworke A. G. Ger. Pats, 273,795, .Tan. 28, 1912, 
and 274,871, March 10, 1913. 

(1) CiiLORiNK gas and alkali solution are introduced 
continuously into a quantity of hypochlorite bleaching ; 
solution, and a corresponding Quantity of the solution is 
continiioufily withdrawn. (2) An apparatus for carrying 
out the proeoBS consists of a coil of tubing placed in a 
cooling vessel, chlorine and alkali being introduced to the 
coil at the lower end and hypochlorite solution withdrawn 
at the upper end. — A. S, < 

Oxides and similar comjjounds of tin ; Process for concerting 

into soluble comjiounds. C'hem. Fabr. von dcr 

Linde in, b, H. and G. von der Linde. Ger. Pat. 
274,045, Oct. 5, 1912. 

Oxides or hydroxides of tin arc converted into soluble 
compounds by treatment with stannic or stannous chloride 
or mixtures of the same. The method is especially suitable 
for the treatment of so-called “ tin jiastcs ” (chiefly oxides 
and hydroxides of tin) obtained as a by-product in silk I 
weighting processes. For example, 10 kilos, of tin ' 

paste ” arc heated to 70“ — 80“ C. with 20 kilos, of stannic | 
chloride, an excess of tin added, and the whole evaporated ^ 
in presence of hydrochloric acid. Impurities are | 
precipitated, and the resulting stannous chloride may bo I 
separated from any ferric chloride also present by ! 
crystallisation. — A. IS. j 

Chlorate ; Process for removing bromaie from . Chem. i 

Fabr. Grieshoim-Elektron. Ger. Pat. 274,471, March 18, ! 
1913. I 

A SOLUTION of the chlorate is treated with a sulphide of ! 
an alkali or alkaline-earth metal, whereby bromate is I 
rapidly decomposed, whilst the chlorate is firactically ' 
untdfeeted. The stability of the ohlorate is increased by 
the removal of bromate. — A. S. 


Dissolving apparatus for jwtassium chloride. C. Luhrig's 
Nachf. F. Groppel. Ger. Pat. 274,473, Dee. 20, 1912. 

A TUBULAR filter is suspended in the dissolving vessel so 
that it is surrounded by the material whioh is being 
dissolved ; the latter moves gradually downvtards, whilst 
the solution flows upwards. The filter can be moved 
vertically up and down, so as to regulate the concentration 
of the filtered solution drawn off. Or, the filter may be 
in the form of a jacket enclosing the dissolving vessel.— A.S. 

Ozone ; Process for the construction or lining of apparatus, 

vessels, etc., resistani to . Chem. Fabr. Griesheim- 

Elektron. Gor. Pat. 274,872, June 17, 1913. 

Fkbroohrome containing at least 25% Or and little or no 
carbon is used. It rosiiti the action ot ozone and of nitric 
oxide and peroxide.— A. S. 

Nitric acid: Process concenbratiisg dilute . Sal- 

e ^ters&ure-Industrie-Qes. m. b. H., Cologne, Germany. 

ng. Pat. 18,113, Aug. 8, 1913. Under Int. Conv., 
Aug. 24, 1912. 

8xkU.S. Pat 1,074,287 of 1913; this J., 1913, 1009,— T.F.R 


I Distilling acids ; Means for . W, Hof, Frankfort on 

I Maine, Germany. U.S. Pat. 1,099,368, June 9, 1914. 
i Date of appl.. Sept 29, 1913. 

' See Fr. Pat. 463,208 of 1913 ; this J., 1914, 421.— T. F, B. 

Hydrosulphites ; Production of anhydrous from agueous 

hydrosulphite solutions. G. W. Johnson, London. 
From Chem. Fabr. Grieshoim-Elektron, Frankfort on 
Maine, Germany. Eng. Pat. 14,424, June 21, 1913. 

See Fr. Pat. 460,610 of 1913 ; this J., 1914, 76.— T. F. B. 

Sulphur and sulphates from sulphites ? Process of producing 

. C. Hansen, Wiesdorf, Assignor to Farbenfabt. 

vorm. F. Bayer und Co., Elberfwd, Germany. U.S. 
Pat. 1,101,740, June 30, 1914. Date of appl., Jan. 17, 
1913. 

See Ger. Pat. 264,920 of 1912 ; this J., 1913, 1068.— T. F. B. 

Method of and appiralus for electrolysing liquids \brine\. 
U.S. Pat. 1,100,290. See XI. 

Gas-analysis apparatus for the treatment of gases vnth 
meamred quantities of a liquid reagent. Ger. Put. 
273,726. SeeXXlU. 


Vm.-GUSS; CERAMICS. 

Tellurium as colouring agent in soda-lime silicate glass. 

P. Fcnaroli. Chem.-Zoit.. 1914. 38, 873—874. 

Tfxi.ukiijm, like sulphur and selenium (see this J., 1912, 
1033 ; 1914, 201), acts as a colouring agent in glass only 
under reducing conditions, in which case it may be present 
as a colloidal solution of the (‘lemoni, causing blue or 
brown colorations, or as a polytelluride which yields a red 
glass. In the blue glasses the colloidal jiartides are 
larger than in the brown. The absor])tion s{)ectrum of the 
red glasses corresponds to that of aqueous solutions of 
polytellurides, with a characteristic maximum between 
480 and 490 p/i. Comparing the members of the sulphur 
family, the author concludes that in combination with an 
alkali metal their staining power tends from yellow to red 
with increasing atomic weight ; that they form colloidal 
solutions in glass more easily as the metallic character of 
the element increases, the analogy between selenium and 
tellurium being greater in this than between sulphur and 
either ; and that none of them colour glass under oxidising 
conditions. — H. H. S. 

Selenium glasses. 0. N. Witt and Frankel. Sprechsaal, 
1914, 47, 444-446. 

Eeferbinq to Fenaroli's work (this J., 1912, 1033 ; 1914, 
201 ; and preceding abstract), a knowledge of the colloidal 
nature of the colouring agent is regarded as less important 
I than the proportion of selenium introduced to that which 
I actually stains. The total selenium present was estimated 
bv the amount of iodine it liberated from potassium iodide 
after the glass had been treated with hydrofluoric acid. 
The ohroraogenio selenium was estimated oolorimetrioally 
by comparison with a colloidal solution obtained by 
rmucing selenium dioxide with gelatin and phosphoric 
aoid. The figures obtained were ; selenium introqaoed, 
0'0262 ; Se found, 0*021 ; ohromogenic So, O-OOIO^— a 
I proportion of 100 : 8. Temperature influences the emour 
obtained ; at 620“ C. a selenium ^lass was rendered odour- 
less, but returned to its origioal tmt on cooling. In glasses 
containing potash, the colour tends to brown the more 
basic the composition. If potash be eomffletely replaced 
by soda, a selenium glass is colourless. The maximum 
content of selenium in alkali-lime glasses is said to be 
0*06%, volatilisation taking; place above this limit. In 
alkali-lead glasses a much higher content is poeeibib owing 
to the formation of kad sdenide whioh colours the glass 
dark brown. As selenium in the free state be^ns to 
volatilise at 120° C. it should be introduced as selenite or 
selenate. In the fubsequent disemuon, the use of selenium 
as a odouriiig agent in the ceramk industry was recom- 
mended.— hTh. B. 
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1X.-BU1LD1N0 MATERIALS. 


Oypstm ; Dthydration of . C. Gaudefroy. Comptes 

rend., 1914, 15S, 2006—2008. 

The second stage in the dehy^ation of ^psum, vii., the 
formation of soluble anhydrite from the hemihydrate, 
2CaS0|,Hj,0, is reversible and the reason why widely vary- 
ing temperatures have been mven for the complete 
dehydration of ^psum, is that the results vary acocmling 
to the amount of water vapour in the oven. The anhydride 
can be obtained readily at 110^ C. under suitable conditions, 
but cannot be obtained directly from gypsum without the 
intermediate formation of hemihydrate. (See also Gallo, 
this J., 1914, 694).— W. H. P. 

Patents. 

Briclc ; Process Jor the burning of . G. D. Herrold, 

Fresno, Oal. U.S. Pat. 1,098,626, June 2, 1914 ; date 
of appl., Oct, 13, 1913. 

Bricks, arranged in rows, are subjected to a burning heat, 
conlined by the rows, and the exposed faces of the bricks 
are glazed by means of a flame which is moved across the 
faces of the bricks. — W. C. H. 

[Hefraclory] Protective coating ; Article with . S. H. 

Fleming, Assignor to National Carbon Co., (’Icveland, 
Ohio. U.8. Pat. 1,098,794, Juno 2, 1914; date of 
appl., Oct. 29, 1912. 

Rcfractouv articles are coated with a layer of rutile 
and carbon and heated in the absence of air to change the 
luver into titanium carbide and then heated in an atmos- 
phere of nitrogen to form titanium nitride. — W, C. H. 

C*’mi nUivakrpriKtfing compound; Sd-adjuaiing . C. 

Ellis, Montclair, N.J. U.S. Pat. 1,099,974, Juno 10, 
1914 ; date of appl,, Aug. 6, 1912. 

A MIXTURE of basic calcium stearate and sodium aluminatc 
in such pro])ortion8 that the set-retarding effect of the 
former is equalled by the sot- accelerating effect of the 
latter. The stearic acid is approximately 26% of the 
total lime content. The com|K)sition is substantially free 
from fatty grease, excess fat, glycerin and other hygroscopic 
Hubstanee", ; it can bo ground to a fine powder, and when 
exposed to atmosj)heric moisture remains in the form of a 
tine non-caking powder which can be readily mixed with 
dry cement.— W. C. H. 

Coloured-cement product and process of producing the sam^. 
H. A. Gardner, Washington, D.C. U.8. Pat. 1,100,129, 
June 16, 1914 ; date of appl., Fob. 18, 1913. 

A NON-HYDROus paste consisting of a pigment and an 
unsaponifiable oil, whiob serves as a protective vehicle, 
is mixed with Portland cement or the like to colour it. 

— W. C. H. 

Cement goods ; Process for producing smooth^ glossy^ or 

glazed coating on . A. Weithalcr, Karlsruhe, 

Germany. U.S. Pat. 1,101,823, June 30, 1914. Date 
of appl., April 11, 1910. 

See Eng. Pat. 3423 of 1910 ; this J., 1910, 1159.— T. F. B. 


X.-ME1A1B; METAIXURGY, DKXUDlllO 

elex;tro-metallurgy. 

Iron; Effeci of titanium on the magnetic properties of — 
K. P. Appl^ate. Rensselaer Polyteoh. Inst., New Y ork. 
Eng. a^ Series, No. 5. 

The permeability of pure Swedish charcoal iron was 
increaM, and the hysteresis slightly diminished, by small 
amounts (less than 1%) of titanium ; burger quantities 
increased the hysteresis lots. When eonunercial titaninm 


alloys were us4^ in fdaee of pure titanium, metal q{ inferkur 
ma^etio quality was produoed. The hysteresis losses id 
titanium steels were higher than thoso of the present 
standard steels, and the maximum induction and the 
j ii^rmeability were considerably higher than tlmse of 
j silicon steel (Si 3-6— 4-5%) or pure iron. — W. E. F. P. 

I Steels 7 The speed of transformation of when heated, 

I and the specific electrical resistance of iron, A. Portevin. 
j Comptes rend., 1914, 160, 61 — 63. 

Steel bars were heated in salt baths at 760® C. and 900® C. 
i for varying lengths of time, quenched, and the inoreass 
I in resistance measured. The passing of carbon into solid 
I solution was not instantaneous but took 10 to 20 mins. 

I after the steel had acquired the requisite temperature, 
i Steel with C 0*88% gave a greater increase in resistance 
• on quenching from 900® C. than from 760® C. The spoeifio 
: resistance of pure iron obtained by extrapolation was 
9-3 microhms at 20® C. — T. St. 

! 

; [iS'/fc/j Neumann lines ; Formation of . (1) Matweieif, 

I (2) A. Portevin and J. Durand. Rev. M^t., 1914, 11, 

: 766—779. 

I (1) The formation of “Neumann linos” is considered to 
be due to twinning induced by friction (scratching) of 
emery grains along the edges of clea^'age idanes of crystals 
! during the polishing of the metal. T&) lines indicate the 
I orientation of the grains and tho direction of corrosion, 
and occur in relief upon the snrfac^o of the metal, forming 
Widmanstaettian figures individual grains. (2) The 
, lines arc regarded as the result of twinning duo to prossuro. 

! Micrographic evidence is given to show that, as indicated 
by Osmond and Cartaud (this J., 1906, 761) tho Neumann 
' lamellie occurring in any given grain are parallel to not 
more than 6 planes corresponding to the crystalline orien|»- 
! tion of the grain itself; and that tho lines are hollows 
; and not ridges as stated by Matweieff. — 'W. E. F. P. 

Nickel steels; Specific volumes of . P. Chevenard. 

; Comptes rend., 1914, 169, 63 — 66. 

The specific volumes of iron-nickel alloys at 750° C., 0® C. 
and — 273® C. were calculated from dilatation ourves 
i obtained for tho range — 196® C. to 760® C., and tho 
densities dotoi mined at tho ordinary temperature. The 
I amplitude of the irreversible transformation (peculiar to 
I the alloys with a nickel content lower than that of Fe^i) is 
' proportional to tho content of free iron in the alloy. — T. St. 

AUoys; Electrolytic separation of and their metaUo- 

graphic and mechanical investigation, V. Iron-nickel 
alloys dc'posiied at high temperatures from sulphate baths, 
K. Kremann and R. Maas. Monatsh. Chem., 1914, 

I 36, 731—763. (See also this J., 1914, 663, 762.) 

Experiments were oarriod out at 76° C. and tho results 
I compared with those obtained at ordinary temperatures 
(this J., 1914, 28). The hi|;her temperature caused an 
' enormous increase in the nickel content of the deposit 
when tho other conditions were not varied. As at ordinary 
' temperature the effect of increasing the nickel content of tm 
electrolyte was first rapidly to increase that of the deposit 
! and then, after a maximum, slowly to diminish it. Potas- 
I sium oxalate and oitrio acid both increased the percentage of 
' nickel in the deposit. Tho effect of citric acid wm 
I similar to that of increasing nickel concentration, t .e. , it was 
I revered after a certain point where a maximum was 
I reached. A disadvantage of the higher temperatnre was 
' that to obtain alloys with less than 70—80% Ni, it was 
necessary to work with such low Ni concentrations in the 
electrolyte, that the eomj^ition of the deposit was 
abnormally sensitive to •%ht variationB in the com* 
position of the electrolyte. The hi|^ temnerature deposits 
i were in general harder and it is concluded that aolid 
solutions were formed to a greater extent, and that 
hydrogen content ia not the pi^ominating factor in the 
production of hardneas. The saetalkigrapbw inveatigatioa 
again reveaM the eonoentrio stniotuzo observed with thq 
lowwtemperature deposits. Electromotive stndy of the 
deposits showed tha^t the ettoys, when first prodooed, 
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wem in a. passive condition ; they reached the normal 
potential only after long immersion in ferrous sulphate 
aolution.-~W, H. P. 

AUoyn ^ Electrolytic serration of and titeir mechani^l 

and metalUgrajdtic investigation. JV. The separation 
of iron-magnesiurn alloys from aqueous solution. R. 
Kremann and J. Lorber. Monatsh. Chem., 1914, 85, 
003—634. (See abo this .T., 1914, 28, 653, 762.) 

Thk electrolytes used contained ferrous sulphate and 
magnesium chloride in varying concentrations, with in 
some instances the addition of potassium chloride. The 
cathcHlo dciKwit at various cunent densities from various j 
electrolytes was analysed for iron and magnesium, the 
difference being attributed to oxygon. The deposits 
coiuisted of metallic iron and in certain cases of a solid 
solution or comiM)uud of iron and magnoHium, tt>g(-ther 
with feirous hydroxide and possibly magnesium hydroxide. 
The evidence for the existence of the combination of non 
and magncbium was 8trcngthcne<l by the results of the 
metallogra])hic investigations and by the measurements 
of hardness and E.M.F.’s against ferrous and magnesium 
sulphates. The existence of hydroxides, especially in the 
deposits from electrolytes poor in magnesium was evident, 
because the current yield would frequently have )j<‘en 
over 100%, if the deposit were assumi'd to lie entirely 
metallic. In certain cases the deposits were readily 
oxid’St‘d in air with evolution of heat, and were ]»yrophoric 
at slightly elevated temperatures. This phenomenon was 
probably due to the combined effects of ferrous hydroxide, 
finely dividc^l iron and the iron-magnesium alloy. — W. II. P. 

(laid; Contribution to the chmtslry of . 11. Auto- 

reduction as a factor in the precijntatkm of vietnllic gold. 
V. Lcnher J. Amer. Chem. Soc., 1914, 36, 1423 — 1426. 
ffiee this J., 1913, 699.) 

ialts undergo auto-reduction to metallic g<»ld in 
presence of various nu'tallio jieroxidcs ; the nu tal is also 
precipitated bv manganous salts in neutial or alkaline 
solution and W ceruus hydroxide in alkaline solution, 
manganese and cerium dioxides being formed in the 
resix'ctivc* cases. The jiresenee of gold in manganew 
deposits may lx- due to two different leactions. In one 
case free clilorine, produced by the action of an oxiihaed 
manganese deposit on a chloridi* solution containing free 
acid, dissolves gold ; the solution t»f gold and manganese 
is stable, whilst acid, but dejiosits gold and manganese 
dioxide when neutralised, e.g., with limestone. Or, 
again, the gold in manganese deposits adjacent to «»lher 
gold de])OHitB may bo formed entirely by auto-reduction 
of gold from solution by manganese dioxide. — L. E. 

Sih'er : Electrical resistance of pure ; mollrv and 

solid. E. F. Northrop. J. Franklin Inst.. 1914, 178, 
85 — 87. (See also this .1., 1914, 141, 264, 357 and 368.) 
The curve showing the change of resistance with tem- 
porature is vorv slightly convex toward the temperature 
axis from 20° 0. to the m. pt. In the process of melting 
the resistance is approximately doubled and then inen'ascs 
in a jierfeetly linear manner with rise of temperature. 
The following values mav bo quotod (microhms per cm®.) : 
20° C., 1-669 ; 00°, MKH); 960-6° (solid), 8-4; 960-5° 
(liquid), 16-6; 1340°, 2101.-W. H. P. 

Copper-nickehmanganese alloys. Electrical resistance and 

temperature coej^cient of . G. L. Gray, Rensselaer 

Polytoch. Inst., Eng. and Sci. Series No. 4. 

Thk addition of manganese to an alloy of copper and 
nickel at any concentration usually increases the eloctrical 
resistance. The curve of temperature coefficients for these 
alloys is of the same general shape as the curve of con- 
ductivities, and an increase of resistance is usually accom- 
panied by a decrease of temperature coefficient. The 
curves indicate that the alloy composed of Cu 56, Ni 45, 
and Mn 15 parta has a specific resistaiioe of about 70 
mioTOhms per e.o., and practically no temp^ture coefficient 
at 20° C. It is thus a much better resistor than any of 
those usually employed in precision apparatus,— W* & P. 


Type-metal ; Cause of the oridatitm of . 8. Zinber^, 

Z. angew. Chem., 1914, 27, 436-437. (Sec also this 
J., 1914, 317.) 

A TYPE metal containing Pb 80 3, 8b 19-21 and As 0-39%, 
when placed in river water, was unacted on, but was 
rapidly attacked by distilled water ; after three days 
0-6% had been oxidised and corresponding amounts of 
load and antimony wore found in the water. Experiments 
with lead shavings gave similar results. It is concluded 
that water or water vapour is the active agent in the 
oxidation of typti-metal which contains about 80% Pb. 
Metal containing only about 72% Pb was ^lito unacted 
on under the experimental conditions. — J H. J. 

Metals; Influence of time in rapid deformations of . 
G. Charpy and A. Cornu. Comptes rend., 1914, 158, 
1969—1973. 

In testing metals by shock, variation in the time of 
deformation from ^ irto ^ second did not produce 
any appreciable variation in the work absorbed by the 
nipturc.-W. H. P. 

Eeduction of oride-H of heavy metals. Catalytic actions of 
colloidal metals o/ the platinum group. X. Paal. 
Eee VII. 

Patents. 

[Iron and Ingots and other castings ; Process for 

casting . F. Melaun, Berlin. Eug. Pat. 8490, 

Apr. 10, 19)3. 

(‘OMTOUNU ingots arc cast by pouring, oni* after the 
other, two (or more) different kinds of metal into one 
vertical mould, the second metal being added before 
the ujijicr portion of the first has solidified. — W. E. F, P. 

Iron and other metals ; Manufacture of . A. E. 

ilourcoiid, London. Eng. l*at. 12,960, June 4, 1913. 

In cyclic processes for the manufacture of iron and other 
metals (see Eng. Pats. 21,069 of 1906. 21,770 of 1906, anrl 
676 of 1910 ; this J., 1906, 1162 ; 1907, 928 ; 1911, 629), 
leakage of gas at the heating stoves is rihviatod by placing 
the circulator together with the regenerator and desul- 
phurlsor entirt'ly between the outlet of the heating stove 
corresjKinding to the regenerator and the inlet of the 
heating stovo corresjioiiding to the metalliirgicai furnace. 
By this arrangement the pressure in the stoves may ho 
kept a])])roximately atmospherie whatever the jiosition of 
the circulator relatively to the regenerator and 
desul phuriser. — T. St. 

Case-hardening conqtound. A. O. Blaieh, Chicago, 111. 
U.S. Pat. 1,100,008, Juno 16, 1914; date of appl., 
Oct. 18, 1913. 

An intimate mixture of charred tail bark 85, a sodium 
salt 6, and calcium carbonate 10 parts, obtained by 
impregnating the bark with an infusion of the other 
materials. — S t. 

Armour qdaies ; Process of treating . A. F. Mitchell, 

Pittsburgh, and W. H. Jones, Munhall, Pa., Assignors 
to Carnegie Steel Co., Pittsburgh, Pa. U.S. Pat. 
1,100,193, June 16, 1914; date of appl., March 24, 
1910. 

The high-carbon surface of a plat© in which the carbon 
gradually diminishes from one face, is decarburised to a 
point sufficient to cause it to retain a certain hardness 
when the plate is hardened. In an example illustrated 
the carbon content in a 6 in. plate starts from 0-10% at 
the face to a maximum of 0-85% at a depth of 1 in., falls 
to 0-41% at 2 in. depth, and tneu remains constant. 


[Manganese-] Steel; MetM of making . 

Nichols. Chicago Heights, III. U.S. Pat. 
Juno 23, 1914 ; date of appl., Feb. 25, 1914. 


. W. 0. 
1,100,905, 


Manoanhss-stbxi. is made by mixing in a common 
receptacle decarbonised iron 55, manganese steel scrap. 
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•contoining Mn about 12%, 87, and 80% foiromanganese 
^ parts. The components are melted separately, and 
heated, the iron to a^ut 1600^ C., the steel scrap to about 
1400° C., and the ferromanganese to about 1300° C., just 
prior to mixing. — ^T. St. 

Ferromanganese ; Melting . E. Humbert, Chicago, 

HI. U.S. Pat. 1,101,551, June 30, 1014 ; date of appl., 
July 18. 1913. 

Errromanqambse is maintained molten in an electric 
furnace of the electrode type, solid alloy bein^ added to 
replace metal, as this is tapj^. A comparatively thick 
layer of carbonaceous material on the bath and surround- 
ing the ends of the electrodes, servos to avoid excessive 
variations in voltage when the surface is agitated, to 
piotoct the metal from the air, and, by its partial con- 
sumption, keep up the temperature of the bath. — T. St. 

ffron]. Metal alloys ; Producing . L. Goldmeratcin, 

New York. U.S. Pat. 1,098,346, May 26, 1914 ; date 
of appl., Jan. 17, 1013. 

To a bath of molten metal (iron) containing an impurity, 
a metallic fluoride is added which is dissociated at the 
tcniiwrature of the bath ; the impurity is thus removed 
4 as fluoride) and an alloy of the two metals produced. 

~W. E. F. P. 


'Copper: Process for ohaining adheaioc con tings of 

upon iron and steeL 8. 0. Cowiier- Coles, London. Eng. 
Pat. 25,393, Nov. 6, 1913. 

Iron or steel is cleansed, rendered passive by dipping in 
concentrated nitric acid or by other moans, washed, and 
transferred to an electrolytic copper-depositing tank in 
which the anode and cathode arc already connected up in 
1 he electric circuit. The cleetrolytti is prepared by heating 
an acpioous solutiorf of potassium cyanide nearly to boiling, 
adding co]»per sulphite, heating the solution to lM>iling, 
allowing to cool, filtoring and diluting. An alternative 
electndyto is composed of copper carbonate (jlissolv<i<l 
in potassium cyanide solution to which sodium hisulphiie 
is added. Tim copper is doposiUnl at about 60'^ C., with 
a current density oi about 3 amps, per sq. ft, of cathode 
.surface, and the steel or iron is subsequently removed, 
thoroughly washed, and immediately transforrml to a 
copper sulphate de])OBiting tank in which it is allowed to 
remain until the copper coating has attained the desirctl 
thickness. — T. St. 

{Zinc -had ores; Treatment of .] Solutions ; Ap- 
paratus for making and filtering , apjdicable in the 

extraction of meUds from ores and fmr like purpose^, 
1*. 0. C. lsnorwo<xl, Hushey Heath, Herts. Eng. Pat. 
6413, Mot, 15, 1913. 

A ('LOS ED, rotary cylinder is divided by a longitudinal 
partition into two similar corapartraonts each having a 
filter- plate jiarallel to the |>artition. Ojienings are pro- 
vided in the cylinder wall for charging and discharging each 
•compartment, and for removing the solution from the 
spaces between the filter-plates ; and provision is made 
for introducing high-pressure steam into each compart- 
ment.— -W. E. F. P. 

iJinc blende and (dher metalliferous constUuents ; Separation 

of from ore concentrates and slimes by flotation or 

granulation. K. J. Horwood. Broken Hill, Now South 
Wales. Eng. Pat. 28,604, Dec. 11, 1913. Under Int. 
Conv., Deo. 12, 1912. 

Ore or sulphide material is prepared for the roasting 
operation wmoh renders solphiaes other than sine sulphide 
incapable of flotation (Eng. Pat. 1789 of 1909; this J., 
1910, 285, and Fr, Pat. 399,272 of 1909; this J., 1909, 
'942) by washing thoroughly with clean wat.r to remove 
-all soluble salts. This treatment results in reduced 
oxidation of sino during roasting, the possibility ^ of 
flotation at a lower temperature, and olea^r separation 
of sino from the other nunerab present«>-'T. Sr. 


Sulphides; Process for fAe separation of mstallie •/fom 
ganfftie and apparalns ihsnfor. L. Bradford, Broken 
Hill, New South Wales, Assimor to MineralB Separation 
Ltd., London. U.S. Pat. 1,101,506, June 23,^1914; 
date of ap{4., March 11, 1912. 

The ground ore is mixed with slightly acidulated water 
to form a flowing pulp, heated, and treated with a further 
quantity of acid to cause gas to be evolved. Air is then 
introduced and the whole subjected to violent agitation ; 
the pulp is run off and the floating material separated. 

— T. St. 

Sulphide ores ; Flotaiion process for the concentration of — —• 
by means of oil and nascent gases. Tellus A.-U. fUr 
Bergbau und Htittenindustrie. Qer. Pat. 274,002, 
March 2, 1913. Addition to Ger. Pat 273,266 (this J., 
1914, 698). 

The mixture of ore pulp and oil, etc., is fed on to a dis- 
tributing cone which delivers it on to the surface of a mass 
of water. The distributor is in the form of a double cone, 
the portion tapering downwards being below the surface 
of the water and having a central opening oommunicating 
with radial passages through which dilute acid is delivered 
under pressure just l>elow the surface of the water. In 
a modified form the acid-distributing device is separate 
from the distributing cone for the ore pulp. — A. S. 

Leadt zinc, and copper ores ; Preparation of very finely- 

divided for an oil-flotation jntocess. K. A. H. Wolf. 

Ger. Pat. 274,530, Nov. 5, 1911. 

The very finely ground ore is intimately mixed with an 
equal weight of water in a vessel ]>rovidod with a mechanical 
agitator to which also compressed air is supplied. The ore 
pulp is treated with dilute sulphuric acid in the known 
manner, then intimately mixed with oil, and transferred 
to spitzkasten. — A. S. 

Tungsten metal bodies ; Mnnufartvre of . C. Gladitz, 

Ixmdou. Eng. Pat. 12,421, May 28, 1913. 

Fluffy tungsten powder (see Eng. Pat. 27,859 of 1912 ; 
this J., 1914, 204) is mixed with a small quantity (6% to 
26%) of tungsten powder of larger grain, and the mixture 
compressed into bars which arc heated to 2650“ C. by an 
alternating current, a liquid resistance being used so that 
the temperature can be raistnl and lowered gradually. The 
bars BO formed arc cxtroraoly ductile and can, by cold 
hammering, be reduced by 10% of their section. The 
larger crystalline variety of tungsten, the function of 
which is to provide nuclei for the growth of larger crystals 
in the compressed bar, is formed from the fluffy variety 
by heating or comprtissing or by Biraultaiioously oom- 
prossing and heatii^, then grinding and sifting to obtain 
clusters of a size suitable for use as nuclei. — ^T. oT. 

Ores ; Dressing of *. 0. Vautin, London. Eng. Pats. 

14,428 and 15,304, Juno 21, and July 2, 1913. 

Crushed ore having particles of substanti^y uniform 
size is fed into a vertical cylindrical vessel with a conical 
bottom. Fluid such as air or water is introduo^ by 
tangential injectors so that it rotates rapidly "within the 
cylinder almut the vertical axis. The heavier particles 
of the ore are thus caused to move towards the centre, 
and are run off by a pipe at the bottom. The lighter 
particles are drawn off by suction through a number of 
vertical tubes arranged concentrically with and near the 
cylinder wall. — ^T. St. 

Copper or nickel ; Compound foe use in welding joints in 
C. Canzler and R. Samesreuther, Dflren, Ger- 
many. Eng. Pat. 21,012, Sept. 17, 1913. Under Int. 
Ckmv., Sept. 30, 1913. 

CoFPXR containing P 0*04 to 0*6% is c<mibiDed with 2 to 
6% of Ag, (M, or Bi, or more tnon one of theee metals, 
and the oompound in the form of wire is used for w^ng 
copper or nicKel |oints***'‘T« Sr 



m 


Cl. X.~lfmi8; lieTALLCROY, WOmmQ SXiBCTBO^UXTALLCBaY. lAugnit IB. 11^. 


Copper ; Method cf weUing . E. E. Reiglc, Asiignor 

to J. Zajic, B»himere. Md. U.S. Pat. 1.098,404, June 2, 
1914 ; date of appl., March 10, 1014. 

The metal is kept for 2 hours in a boiling solution of 
I>otas8ium chlorate and then welded as usual. — W. E. F. P. 


Copper ; Proce^B for aepamting from nickel and cobaU. 

V. Hybinette, Fredericktown, Mo. U.S. Pat. 1,008,440, 
June 2, 1914 ; date of appl., July 11, 1907. Itenewed 
Nov. 2. 1911. 

Sulphide ores or concentration iiroducts are roasted and 
subjected to magnetic separation. The concentrates, after 
having part of the sulphur removed, if necessary, by 
roasting, are smelted into a matte, which is then roasted, 
and leached with dilute sulphuric acid, whereby a solution 
is obtained containing principally cop]>er. — T. St. 

[Copper] MetaUiferoua maieriah ; Art of treating . 

H. B. Hovland, Duluth, and G. B. Frankforter, Minne- 
apolis, Minn. U.S. Pat. 1,008,068, June 2, 1914 ; date 
of appl., Dec. 12, 1913. 

Dry copper-containing material is treated with dry i 
hydrogen sulphide without the application of heat. — T. St. | 

[Copper] Smelting and Itriquetting prociaa. B. T. (’ollcy, i 
Rancagua, Chile. U.S. Pat. 1,098,883, June 2, 1914 ; : 
date of appl., Dec. 15, 1911. ! 

FrNELY'DTVTiiED, pyritic cojuht ore is roasted to convert i 
FeSj into Fe.S, mixed with plaster of Pans (5%). and the ' 
mixture briquetted and smoltod as usual. — E. F. P. ' 


Furnace ; OreroaMing . W. F. Murphy, Iowa City.. 

U.8. Pat. 1,003,309, June 9, 1914; date of appl.». 
Feb. 11, 1911. 

The base or hearth of the roasting chamber is funned b^ 
the upper part of an endless conveyor to which the ore m 
supphtd by a similar device disposed at a higher level 
in tne apparatus. —W. E. F. P. 

Babbles and rabble-arm for metallurgical furnaces. U.. 
Wedge, Ardmore, Pa. U.S. Pat. 1,100,461, June 16^ 
1914, date of appl., Dee. 27, 1912. 

A SERIES of chambered rabbles project from the under 
side of a hollow rabble arm, and are connected by a. 
series of chambered ribs crossing over the bock of tho 
arm. The outermost rabble communicates with tho 
interior of the arm, and tho innermost rabble with a 
diseharge outlet. Circulating water thus passes outwards 
through tho arm and back through tho rabbles. — T. St. 

Stirring device for mechanical roasting furnaces. Metall- 
bank und Mctalliirgischc ties. A.-D. Ger. Pat. 273,942,. 
April 8, 1913. Addition to Gor Pat. 268,602. 

The stirrer-arms are fixed to tho axis by bolts. Tho 
bolt passes through a tubular member fixed inside tho 
arm and is provided with a collar fitting in an enlarged 
portion of tno tube, and held therein by a cap screwed 
on over the open end of the tube. When the bolt is 
screwed in one direction, the collar iiressos against this 
cap and holds tho stirror-arm in place, whilst alien screwed 
in the other direction, the collar presses against the 
opposite en<l of tho enlarged jiortiou of the tube anci 
forces the stirrer-arm off its seatiug. — A iS. 


Bismuth; Proces for sejmating from cupper. W. 

Thum, Hammond, Ind., Assignor to United States 
Metals Refining ('o., New York. U.S. Pat. 1,998 854, 
.lunc 2, 1914 ; date of appl., Sopt, 17, 1910. 

The mixture of bismuth and copper is oxidised, reduced 
to a fine state, and smelted with an excess of carbon and 
sodium sulphate. The resulting crude bismuth and 
copper matt<' are separated, and the former oxidised and 
again smelted with a suitable sulphur compound.— T. St. 


Furnace for treating molten metals ; Single- or multi-phase 

electric . V. Lesciire, l)ombrowa, 

Russia. Eng. Pat, 3291, Feb. 7, 1914. Under Int. 
Cqhv., Feb, 7, 1913. 


Alkali metals and alkali metal compounds ; Eledrvhjlic 

manufarfure of , E. A. Ashcroft, J.ondon. Eng* 

Pat. 10.980, May 4, 1014. 

The electrolyte in the second cell consists of n fused 
mixture of alkali hydroxide and alkali cyanide, with or 
without other salts (see Kng Pats. KKH. 1002, HK>3, 1005 
of 1912 and 25,144 of 1913 ; this J., 19J3, 199).— U. N. 

[Cold and siher]. Ores ; Pretcess for treating cynnidabh 

containing delei(rious slimes. W. E. Darrow, 

Sutter Greek, Cal. U.S. Pat 1,098,020, May 26, 1014 
date of app]., Mar. 11, 1914. 

The slimes are seyiarated from the ore and “ treated to 
remove graphite and other deleterious colloidal sub- 
stances.” — W. E. F. P. 


The secondary winding, oonstitute^l by the metal to be 
treated, is formed oi several spirals surrounding the 
magnetic current oirenit, and is also yirolonged as an outer 
circuit in the form of a vertical passage, tbe latter being 
provided with a tapping hole. Each of tho phases has 
a superposed ohamW containing the metal, one end of 
the spiral and the vertical passage being in oommunication 
with the chamber, and the latter is furnished with a cover 
BO that the furnace may be fed and the contents stirrcxl. 
The secondary channel is arranged in the refractory 
material of the furnace, one half of the channel being 
formed of easily replaced tiles, which may or may not be 
provided with ribs for dividing the channel forming tho 
winding into one or several longitudinal channels.— B. N. 


Furnace; ElecfriccU for the reduction of copper and 

other ores. W. H. Hampton, New York, Assignor to 
The Conley Electric Furnace Co., Wilmington, Del. 
U.S. Pat. 1,100,972, Juno 23, 1914; date of appl.. 
Got. 7, 1913. 

The furnace comprises an upper shaft portion and a 
hearth, and between the two are several small circular 
shafts having hopper-like entrances; the comWued area 
of these shafts it materially smaller than that of the 
oommon shaft ahove. Electrical resistanoe beaters are 
disposed in the walls of the large and smaller shafts.— B. N. 


Alloy. C. P. Van Gundy, (^atonsville. Md. U.S. Pat. 

1,008,137, May 26, 1914 ; date of appl., Doc. 8, 1913. 

An alloy of A1 85—87 (preferably 86 5), Zn 9—11 (9*7)^ 
Pb 2—4 (2 5), and Cu 1—3 (l-3)%.-“A. S. 

Aluminium alloy. W. A. McAdams, Bay Shore, N.Y. 
U.S. Pat. 1,099,561, June 9, 1914; date of appl.,. 
Feb. 11, 1913. 

An alloy of A1 100, Cu 5, and Ag 2 parts.— A. S. 

Alhy. R. R. Graf, Highland l<iwn, Md., Assignor to 
F. E. Welsh, jun., Baltimore, Md. U.S. Pat. 1,101, 534». 
June 30, 1914 ; date of appl., Nov. 5, 1913. 

An alloy of Pt 45, Au 15, Ag 26, and Cu 15%.— T. St. 

Vanaelium and uranium minerals ; Process for treating 

sthcalkd earnolite and associated and similar . 

H. N. McCoy, Chicago, 111. U.S. Pat. l',098;282,* 
May 26, 1914 ; date of appl, Mar. 16. 1914. 

The finely divided ore is heated with sulphurio acid 
to about SOO'^C. to produce a mass which solidifies on 
cooling; the latter is leached with water to recover 
vanadium and uranium, and the insoluble remdue 
treated for the concentration of its radiuin content.’* 

. — W. E. P. P. 
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8mtUer>fumes ; Device for treating . 0. V. Bloiti, 

FrcBno, Cal U.S. Pat. 1,098,611, June 2, 1914 ; date 
of appl., Apr. 7, 1913. 

An inclined conduit (sec 6g.) arranged in stops, and having 
upon its under aide a number of projecting rcoeptaclos 



(one at the base of each step), each of whiclj communicates 
with a separate adjacent vessel by means of a door in the 
lower, and a pipe at the upper, part of the end wall. 

^ ^ — W. E. F. P. 

Mdnh : Proc€/ti< of reducing ami separating from 

their oru\ .1. M. McCormack, Assignor to G A. 
Mc(\mraack, 1). K. Williams, J. (bustable. and K. L. 
Brown, Reno, Nev. U.S. Pat. 1,099,388, June 9. 1914 ; 
date of apjil,, April 22, 1913. 

C\RBONATE, oxide and sulphide ores arc broken up and 
subjected to the direct contact of a single flame of a 
temperature sufficient to reduce and oautk* incipient 
fusion of the ores, w’hereby the contained metals are 
completely reduecid to comniercially jiure metal. — T. S'f. 

Eleclromeiallurgicul ijroduets : Treating . F. .T. Tone, 

Assignor to The ('arborundum Co., Niagara Palls, N.Y. 
U.S. Pat. 1,099,(574, June 9, 1914 ; date of ap}>l., Sept. 
17, 1910. 

The carbides and silicides, existing as impurities in elec- 
trometallurgical products used for abrasive or refractory 
purfxises, arc removed by treating the products with 
chlorine under the action of heat and pressure.— B N. 

Metals or alU»/8 ; Process of casting from rolaiilisable • 

W. D. HaU;Oak Park, III. U.S. Pat. 1,100,132, Jtne 10, 
1914; date of appl., July 9, 1913. 

In casting volatilisable metals or alloys in refractory 
impermeable moulds, the molten metal is introduced into 
the mould at a point substantially level with the highest 
point of the casting chamber. Gases due to volatilisation 
are thus at all times liln^ratod in the unfilled {wirtion of the 
easting chamber, and lieing able to e8ca|>o, do not cause 
blow-holes or other imperfections in the casting. — T. St. 


the liberated carbon dioxide. The liquor is drawn off 
and may be broaght into contact with a fresh charge of 
ore to neutralise the excess of acid. The dissolved metali 
are precipitated in any suitable manner, and the bisulphate 
solution regenerated by addition of sulphuric acid or of 
normal sulphate as required. Various modifications to 
suit particular kinds of ores and according to the final 
products d<«ired are described. — A. S. 

Metal alloys : Production of . L. Goldmorstoin^ 

New York. Eng. Pat. 7103, March 26, 1913. 

See U.S. Pat. 1,098,346 of 1914 ; preceding. — T. F. B. 

Metals^ particularly aluminium ; Procejis for the jirotection 

and ornamentation of . .1. Trqncl, Berlin. Eng. 

Pat. 11,717, May 20, 1913. Under Int. Conv., May 20, 
1912. 

See Gor. Pat. 273,498 of 1912 ; this J., 1914, 700.— T. F. B. 

Tungsten and tungsten alloy : Process of moducing filamenie 

or mire of . Fi. A. Kriiger, Altmark, Germany. 

Eng. Pat. 16,066, July 11, 1913. 

See Fr. Pat. 460,r>.'>6 of 1913 ; this J., 1914, 69.— T. F. B. 

Slag; Utilisation of the heat of . C. Scmmlor, 

Wiesbaden, (iermauy. Eug. Pat. 22,874, Get. 10, 1913. 
See Fr. Pat. 403,298 of 1913 ; this J., 1914, 426.— T. F. B. 

Copper ; Process for u'chilng . H. Su/.uki, Shiba-Ku, 

Tokyo, kng. Pat. 23,02(5, Oct. 11, 1913. 

See Fr. Pat. 461,(588 of 1913 ; this J., 1914, 206.-1. F. B. 

Furnaces : Ehrtrir \ for melting ferro-alloys, etc.]* 

Hoc Elcctro-Mt'tallurgiqnc do St. B^ron, Lyons, France. 
Eng. Pat. 3835, Feb. 13, 1914. Under Int. (^onv., 
Feb. 20, 1913. 

See Fr. Pat. 460,116 of 1913 ; thip J., 1914, 699.— T. F. B. 

M«ml; Extraction of a by electrolytic exhaustion 

of a solution of a salt of this metal. N. H. M. Dckkcr, 
Paris. U.S. kat. 1,101,620, June .30, 1914. Date 
of appl.. May 14. 1913. 

See Eng. Pat. 17,836 of 1912 ; this J., 1913, 002.— T. F. B. 

Apparatus for clarifying liquids and thickening jtulps* 
U.S. Pat. 1,098,812. Sec 1. 

Apparatus for thickening pulps. U.S. Pat. 1,069,396. 

Sec I. 

Process of and apparatus for filUring slimes. U.S. Pats. 

1,100,217 to 1,100,223. Sec 1. 

Apparatus for filtering slimes U.S. Pat. 1,100,267. 

See I. 

Construction or lining of apparatus, etc., resistant to ozvntm 
Gcr. Pat. 274,872. See Vll. 


Metal- precipitating device. F. A. Ross, Spokane, Wash., 
Assignor to Chalmers and Williams, Inc., Chicago 
HoiAt*, III. US. Pat. 1,101,669, June 30, 1914; 
date of appl., Sept. 4, 1918. 

A FERFORATSD cylinder mounted on a hollow' perforated 
shaft revolves within a tank, the cylinder being pfl^ly 
filled with loose metaUio precipitant in a finely divided 
state. The metal-bearing solution enters the tank below 
the bottom of the cylinder, and passes out through the 
ctentral shiJt. — T. St. 

Ores rich in alkaline-earth carbonates ; Extraction of 

with bisulphate solutions. W. Gfinther. Oer. Pat. 
274,426, Oct. 4, 1912. 

The ground ore is treated with a slight excess of bisulphate 
sohitioo, and the mixture agitated to facilitate evolution of 


XL— ELBCTRO-CHEIIISTRY. 

Patehot. 

iecific gravity of acid in cells with i>ealed covers ; Apparalus 

for Ming the . The D P. Battenr Co., Ltd. and 

T C Elliott, Bakewell, Derbyshire. Eng. Pat. 13,480, 
June 11, 1913. 

GLASS tube, oontaining a hydrometer, is oonneoM 
low by a rubber tube to too ccti, and fitting telesoow^ljr 
d tightly- around the tube is a sfiding coiwentnc ebomte 
be mwided above with a vent bole. By closing the 
bter end withdrawingtoe ebonite tube, a partial vaovua 
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ii formed within which causM the acid to flow into the 
glass tube, so that the specific gravity of the liquid may 
be read off.— B. N 

Elechode moAs far alkaline aecumuhiors ; Jteetoring the 

activity of a positive . 8venaka Ackumulator 

Aktieitolaget .lungiier, Stockholm, Sweden. Kng. Pat. 
72, Jan. 1, 1914. Under Int. Conv., Jan. 16, 1913. 

The activity of nickel oxides mav bo restored by with- 
drawing the electrolyte, and adding a heated solution 
of a reducing agent, such as sugar, or a mixture of glycerin 
and alcohol. Aftci some hours, the liouid is withdrawn, 
and the cell is charged after replacing tne electrolyte. 


Klecifodea ; Treating . C. P. Landreth, Philailelphia, 

Pa. ILS. Pat. 1,099,664, June 9, 1914 ; date of appl., 
Feb. 21, 1913. 

A MASS of material, immersed in the cleetrol^’te, is electro- 
positive with respect to a number of metallic jiositive and 
negative electrodes, but is normally out of the electric 
circuit. Switching mechanism is provided for breaking 
the connection of the source of energy with the electrodes, 
and for connecting the latter with the mass of material 
outside of the electrolyte. — B. N. 

EleeirohjAing liqnidA [brine ] ; Method, of and npjMrntvs for 

. H. H. Dow, Assignor to The Dow Chemical Co., 

Midland, Mich. U.S. Pat. 1,100,290, June 16, 1914; 
date of appl., Dec. 30, 1912. 

Natukal brine, containing alkaline-earth and iron chlorides, 
is electrolysed for the production of chlorine and alkali, 
the latter precipitating the hydroxides of the bose.s named 
to form a diaphragm between th(! electrodes. A partition, 
between the electrodes, dojiendH below the normal level 
of the electrol;^te, and the dia])hragm collects below the 
cathode, extending from the partition to the adjacent wall 
of the cell. Suitable connections supply electrolyte above 
the level < J the diaphragm, but the catinxle is inaintHiiied 
in a solution substantially free fiom alkaline- earth and 
iron chlorides. — B. N. 

Elee.lrohjtic qtroceM of and apparatus for jirodvving efiW’ 
pounds. D. A. Byrnes, Washington, D.(’. U.S. Pat. 
1,102,209, June 30, 1914; date of appl., July 25, 
1903. Konowed March 9, 1910. 

Ions of adjacent electrolytes are discharged upon inter- 
mediate electrodes, in the pn'sence of a substance capable 
of oxidation by the anion and reduction by the catlrion. 
The eloctrohtic products are combined, the i-osultingcom- 
jiound being separated from both elcctrolyte.s and washed 
out from the cell. — B. N. | 

Electrode material for vapour electric apqMratus. B. P. 
Jackson, Edgewood Park, Pa., Assignor to Westinghouse 
Elootrio and Manufacturing Co., Pa, U.S. Pat. 1,099,375, 
Juno 9, 1914 ; date of appl., July 17, 1912. 

The volatile electrode is composed of mercury, with not 
more than 0*2% Pb. — B. N. 

Furnace: Electrical induction . K. A. F. Diorth, 

Christiania, Norway. U.S, Pat. 1 ,099,440, June 9, 1914 ; 
date of appl., Oot. 8 , 1913. 

The channel, forming the melting bath, has a central 
portion extending through the magnetic core of the furnace, 
and branches extendii^ outside the core. Two conductor 
coils, embracing individual sides of the core, lie in a piano 
near the top of the channel between the centi^ portion and 
the branches, each ooU having a flattened portion on the 
inside to prevent overlapping, and the remaining jMrt form- 
ing approximately thr^quarters of a circle. Two other 
oonduotor oofis, each embracing one side of tho core, lie 
whollly bdow tho plane of tho l^ttom of thoohannel, and 
are grauter in diameter than the upper coils, so that the 
lower part of the outer branches of tne channel lies on the 
surface of an imaginaiy cone pasaiiig through tho conductor 
I arte of the uppM and lower coils.— B. N. 


Electrode. Electric furnace. F. J. Machalsko, Assignor to 
American Ferrolectride Corporation, Piattsburg, N.Y. 
U.S. Pats. 1,099,568 and 1,0M,659, June 9, 1914 ; date 
of appl, June 27, 1913. 

(1 ) The electrode, for smelting purposes, consists principi^v 
of a refractory magnesium compound of relatively high 
oonduotivitv when heated, and several graphite rods 
embedded in it lengthwise to form conducting paths. (2) 
The bottom and lower portions of the side waUs of the fur- 
nace arc lined with artificial paphitic carbon, and the 
adjacent parts of tho walls with a magnesite lining, taps 
being placed at the top of the graphitic lining. — B. N. 

Furnace ; Electric . W. F. McNabb, Pittsburgh, Pa. 

U.S. Pat. ] ,100,191, Juno 10, 1914 ; date of appl., Sopt. 15, 
1913. 

The furnace comprises a crucible chamber having a bottom 
in the form of an arched wall, forming an arc chamber 
below with a concave roof, in which an arc is produced 
between a pair of electrodes. — B. N. 

Furnace ; Electric . J. W. Brown, I^kowood, Ohio, 

Assignor to National Carbon Co., Cleveland, Ohio. 
U.S. Pat. 1,100,709, Juno 23, 1914 ; date of appl., Jan. 8, 
1912. 

The furnace, of tho continuous ojiorating typo, is provided 
with horizontal heating electrodes, spaced apart so that 
the charge may be ftid betwoon them for treatment. 
Tho treated charge is removed below the electrodes, by an 
arrangement spat^nl at such a distance from them that 
the whole of the descending charge is inclined within lines 
of movement having a slope greater than 70". — B. N. 

Furnaces : Contact for electric . Door for deciric 

furnarrs. Electric furnace, F. T. Snyder, Oak Park, 
111. U.S. Pats. 1,100,993 to 1,100,995, Juno 23, 1914 ; 
date of appl., Oct. 28, 1912. 

(1) The contact holder comprisos a metallic block with an 
oiilarged lower end, through which u circular hole, provided 
with a continuous sjiiral groove, extends, forming a water 
chamber in which a whirling motion is given to the liquid. 
Tho ends of the hole are threaded to receive inlet and 
outlet pi|H!H. (2) Ihe furnace has an opening tapering 
inwards, which is elo8<‘d by a ta]KTiiig refractory }ilug 
secured to an outer frame. The hinge for the door com- 
prises a pivc»ted post attached to two arms, between 
which tho frame is pivoted, so that tho door may be 
rot’ited uiK)n a vortical axis indejiondont of tho axis 
of the hinge. (3) The domed roof of the furnace is cora- 
|> 08 otl of truncatorl pyramids of silica bricks keyed together 
in more than one direction, and is supported by a skew- 
back of concrete resting uimn a inotallic ring, the upiicr 
end of the circular wall of tho smelting chamber constituting 
an abutment. The crown jxirtion of the roof is square iu 
cross-section, and is formed of several tapering bricks 
having their converging corners grooved to provide an 
electrize opening. — B. N. 

Insulating coating and method of forming and applying 
the same. H. B. Holmes, Park Kidge, and J. W. Harris, 
Wibnette, 111., Assignors to Western Electric Co. U.S. 
Pat. 1,101,281, Juno 23, 1914; date of appl., Nov. 7, 
1905. 

The coating comprises a solid hydrocarbon, such as 
ozokerite and asphaltum, and a non-drying vegetable oil, 
such as castor oil, subjected to destructive distillation. 

— B. N. 

Furnaces ; Electric . I. Ronnorfolt, Stockholm. Eng, 

Pat. 24,850, Oct. 31, 1913. Under Int. Conv., Dec. 6, 
1912. 

See Fr. Pat. 466,291 of 1913; this J., 1914, 599.— T F. B, 

Du^hragtn for eUetro-chcmical or electro-osmotic purposes. 
Gm. f. Elektro-Osmose m. b. H., Frankfort on Blaine, 
Germany. Eng. Pat. 9265, April 14, 1914. Under 
Int. Conv., April 14, 1913. 

See Ger. Pat. 271,001 of 1913 ; this J., 1914, 427.-v*T. F. B. 
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Ozone ; Apparaiut for Ike produdion of . J. Steynis, 

Aasignor to Steynii Osoae Co., New York. U.S. P*t. 
1,100,997, Jane 23, 1914. Bate of appl., Oot. 27, 1913. 
See Fr. Pat. 466,029 of 1913 ; this J., 1914, 661.— T. F. B. 

Reparation of liquid eutpensions, Eng. Pat. 13,466. 
See I. 

Apparatus for the electrical purification of water, U.S. 
Pat. 1,101,278. See XIXb. 


Xn.-FATS; OUS; WAXES. 

Oil and manure; Utilisation of fish and marine animals 

US sources of . Part /. Oils. Bull. Imp. Inst., 

1914, 12, 261—273. 

A DESCEiPTiON of the sources and manufacture of whale 
■oils, cod-liver oil, monhadon oil and of other fish oils 
of lesser importance, such as shark and dog-fish oils. 
The characters and uses of the various oils are also dealt 
with, and some information is given about whalc-bonc and 
Eml)crgris. — R. G P. 


Coconut oil ; Refining with concentrated sulphuric acid. 

J. Pavlicek. Soifensieder-Zeit., 1914, 41, 566—568. 
Chem. Zentr., 1914, 2, 175. 


Experiment.s were made with quantities of acid ranging 
from 0-5 — 2% crude oil, but satisfactory results were 

obtained only when not more than 1% was used. The 
oil was partially bleached, and gelatinous and albuminous 
substances, and the alkaloid causing the unpleasant taste of 
the oil, were removal by the treatment. The treated 
oil was more readily deodorised and then showed little 
tendency to l>ecomo rancid. As the quantity of sulphuric 
acid used was increased, the acid value of the oil rose 
and the content of volatile acids fell. No sulphuric acid 
could be detected in the ash of the refined oil, and it is 
suggested that the reactions which take place are : — 

( .7H33.00Oir+HsSO4«Ci7H3.(OSO2OH)C0OH; 

Gi7H3i(C)S()a0H)C00H-fH,0- 

Ci7Ha,(OH)COOH+H2«Oj. 

— A. S. 


Fats ; Hydrogenation of by the aid of nickel oxides 

and reduced nickel. W. Ipatiew. ,1. Russ. Phys.- 
Chem. Gcb., 1914, 46, 302—311. Chem. Zentr., 1914, 
2, 92—93. 

A REPi.Y to certain statements of Bwlford and Erdmann 
(this J., 1913, 611). By working under pressure hydro- 
genation can be effected "at a lower temperature than when 
of)erating at atmospheric pressure. If the catalyst bo 
intimately mixed with the material under treatment, 
iinpurifiod fats can bo hydrogenated under yire-ssure ; the 
final pressure in the apparatus may be 7 — 8 atmospheres. 
A very high reaction velocity can lo attained with specially 
reduced nickel or by the combined action of different 
catalysts, and the catalyst may bo used several times in 
succession. — A. 8. 


FJnsymes [lipase^ of Chelidonium seeds. JI, K. Boumot. 

Biochem. Zeits., 1914, 65, 140—157. (See this J., 1913, 

758.) 

The whole seeds exhibit no lipolytic activity ; the activity 
of the powdered seeds increases with the fineness of the 
powder. The expressed and filtered oil from the seeds is 
inactive, though the oil obtained by digestion of the ground 
seeds with petroleum ether at the orilinary temperature, 
is somewhat active. An active preparation of the lijpaso 
is best obtained by extracting the nound seeds for 2 — 3 
hours in a Soxhlct apparatus with ether or petroleum 
ether, and sifting the residue through a fine ha:r sieve ; 
if further grou^ the s'fted product becomes less active. 
The lipase has considerable synthetic power. Mixtures 
of oleic acid and most of the monohydric primary alcohols 
are esteriffed to the extent of about 90% ; the secondary 
alcohols esteriffed kas readily, and the tertiary iriH loss 


or not at all. Bi- and trihydrio alcohols are less readily 
esterified than monohydric alcohols. If a mixture <n 
equal parts of oloio acid and glycerin with 6% of water is 
subjected to the action of the enzyme for 24 hours at 36** C., 
about 76% of the acid is combined. Most of the acids 
of the t 3 rpe, R.CH,.COOH, are readily esterified but those 
of the typos, R..(jH.COOH, and Rg.C.OOOH (excepting 
isobutyric ai^ Denzoio acids), are not esterified ; the 
rate of esterification increases with the number of carbon 
atoms in the acid. — L. £. 

Fatty acids ; Melting and solidififing points of mixtures of 

and the use of these poin*s to determine the oom- 

position of such mixtures. E. Twitchell. J. Ind. 
Eng. Chem., 1914, 6, 664—569. 

The molecular weights of the fatty acids present in most 
fats do not differ very widely and hence, in accordance 
with the law of equal doprossion of freezing point for 
equal molecular proportions, when a fatty acid is added 
in a definite proportion (up to 20%) to another fatty 
acid, the melting point of the solvent acid is depressed by an 
amount depending on the quantity of added acid but 
practically indefiendent of its kind. A method of determin- 
ing the composition of mixtures of fatty acids may bo based 
on this fact, a definite proportion of the unknown mixture 
being added to a pure fatty acid and the dopreMlon of 
melting point observed. Pure steario, palmitic, and 
behenic acids were prepared from hydrogenated maize 
oil, m 3 rrtlo wax, and hydrogenate menhaden o’l 
respectively by fractionally distilling the mixed fatty 
acids with steam and then reorystalliBing from petroleum 
ether and alcohol. Oleic acid free from solid fatty acids 
was prepared by the load soap method. The oharaoters 
of the aoids were as follows : — steario acid : solidif. pt, 
69-94°, m. pt. C., combining weight 284 ; palmitic 

acid: solidif. pt. 62- 14", m. pt. 62-44" (J., combining 
weight 255-3 ; liehonic acid ; solidif. tit. 79-69®, m. pt. 
79-99® C., combining weight 340-9 ; oleic acid ; iodine 
value 92-96. The depression of the molting wiint of 
either stearic, palmitic, or Ixihcnic acid by the addition of 
10% of one of the other acids or of a mixture of the 
j same varied from 1-91 to 2-17 ; and by 20%, from 3-93 to 
I 4-54. Ill applying the mctho<l outlined almvo to the 
! examination of the fatty aoids of cottonseed and menhaden 
oik, definite quantities of the mixed fatty aoids, the solid 
I fatty aoids (separated by the leod-soa}) ether method) 
' and the fatty aoids from the hydrogenated oil weni 
I added to stearic acid, palmitic acid, and behonio acid 
I respectively and from the obw^rved depressions of the 
I melting iioints, teking into consideration also the iodine 
j value of the acids from the hydrogenated oil, the com- 
} position of the mixed fatty acids was calculated. Accord- 
' ing to this method the fatty acids of cottonseed oil oontam 
26*9% palmitic acid and 72-8% unsaturat^ acids ; 
and those of monliadcii oil contain : palmitic aoid, 22*7 ; 
other solid saturated acids, 11-8; unsaturated Cj* aci^, 
0*0 ; unsaturated Ci« acids, 26-7 ; unsaturated C,, acids, 
20-2 ; other unsaturated acids, 18-0%. — A. S. 


Patents. 


(1) Catalysis ; Preparation of . (2) Hydrogenation of 

fats and oils. J. Dewar, London, and A. Liebmann, 
Weybridge. Eng. Pats. 12,981 and 12,982, June 4, 
191*3. 

(1) Mixtures of oxides, hydroxides or carbonates of two 
or more of the metals— nickel, cobalt, copper or iron, or 
of one or more of these with finely divided platinum, 
palladium or silver, or with silver oxide are reduoed by 
hydrogen at a low temperature, (2) Catalytic mixtures 
as claimed in (1) are incorporated with the oil, and reduc- 
tion and hydfogenation effect^ concurrently at lower 
temperatures than hitherto possible. — C. A, M. 


J. N, 

Pat. 1,100,736, June 23, 
1914 [ date of appl., Feb. 28, 1913. 


OUs, fats and fatly acids; H\ 
Humphreys, Balias, Tex. U.f 


A MIXTURE of unsaturated fatty material and subdi vkW 
catalytic agent is made to fiow slowly and repeatedly, by 
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gravitation or otherwise, in a circuitous path oyer a baffle 
or other retarding device of inert material in an atmo- 
sphere containing hydrogen. — (\ A. M. 

Oil-presses. M. B. Green, Memphis, Tcnn., U.S.A. Eng. 
Pat. 29,651, Dec. 23, 1913. 

A MAT for oil-presses comprises a base provided with 
channels in which n^st bars, having transverse corrugations 
on their upixT sides and slotted to allow the oil to esca|)e. 

— C. A. M. 

Oil : Method of and apparatus for erpre^sing . H. 

Zander, Stettin. Germany. Eng. Pat. 5706, Mar. 6, 
1914. Under Int. (:onv.,'Mar. 8, 1913. 

The platen of the cylindrical press is kept stationary until 
a compressed cake is obtained, and is then made to recede 
and to break up the cake (prior to its expulsion) by knives 
or the like contained within the pla(en.-k.\ A. M. 

Oils and melted fats, especially vegetable oils avd animal fats ; 

Process for treating v'ith nascent ozone. Soc. Anon. 

Electricity ct Ozone. Ger. Pat. 273,935, April 16, 1913. 
An ozoniser is immersed directly in the material to be 
treated, air being passed through one eltictnxle, which is 
hollow and provided with small perforations. The air is 
convertid into ozone at, the surfacfe of the electroiles and 
also serves to agitate and mix the material. An auxiliary 
supply of air may be used to {iroducc more thorough 
aeration and mixing. — A. S. 


Varnishes : Examinaikm of [detection of cobalt and fMm» 

ganese tn] . G. Malatesta and E. di Nola. Boll. 

Chim. Farm., 1914, S8, 6—7. Chem. Zentr., 1914, 
2, 173. 

Cobalt salts are now used as siccatives, and their presence 
in vanushes may be detected by testing a solution of the 
varnish in an organic solvent with the 1.2-diaminoanthra- 
quinone-3-8ulphonio acid reagent (see this J., 1914, 335), 
whioh gives an immediate deep green coloration, soon 
separating into a deep blue lower and a yellow upper 
layer, if cobalt Ixi iirescnt. If the varnish, or a solution of 
it in an organic solvent, be shaken with an acetic acid 
solution of nitroso-^-naphthol, a red coloration is pro- 
duced if cobalt be present, and a red precipitate of the 
cobalt salt separates. Cobalt may also be detected by the 
characteristic blue coloration produced with concentrated 
ammonium thiocyanate solution. Manganese may be 
detected by adding hydrogen jieroxide to a solution of the 
varnish in ether, a brown prticipitate of manganese oxide 
being produced. — A. S. 


Patents. 

Paint ; Process for the produetion of . M. Wasser- 

mann, Kalk, Germany. Eng. Pat. 14,220, June 19, 
1913. Under Int. Conv., Dec. 21, 1912. 

’ Train or fish oil is 8ulf)honate<l with strong sulphuric acid 
j below 40*^ (^, and the prcxluet “ salted out,” washed, 
heated with copper suboxidc, and treateil with litharge, 
! to obtain a riaint for metal, wood, and building surfaces. 
! — C. A. M. 


Ohyeerin : apparatus for disfilling . F. J. Wood, j 

Assignor to Marx and Rawolle, New York. U.S. Pat. ' 
1,098,543, June 2, 1914 ; date of appl., Aug. 13, 1907. j 
Glycekin is distilled by a current of steam passing under . 
uniform jiressnre through a series of stills and vertical i 
condensers.— C. A. M. I 


Ink ; \Luminous\ E. F. Krapp, Assignor tu J. M. 

Flannery, Pittsburgh, Pa. U.S. Pat. 1,097,981, May 26, 
1914 ; date of apjil., Aug. 15, 1912. 

(ViLi.oiDAL radifiactive material and metallic sulphide are 
inoorpoi’ated with th(‘ ink, which, for ]»rinting, may also 
contain burnt oil, rosin and soap. — C. A. M. 


Fatty saponacfoHs product [fr<tm mseline oil] and method of 
mamifactnring same. B. Benedix, Hainbiirg, Germany. 
U.S. Pat. 1,102,129, June 30, 1914. Datei of appL 
July 23, 1912. 

See Fr. Pat. 44t),009 of 1912 ; this J., 1913, 150.— T. F. B. 

Jlosin-soap sizing composliion. U.S. Pat. 1,099,168. 
Sl€ V. 


XIIL-^PAINTS ; PIGMENTS; VARNISHES; 
RESINS. 

Turpentine ; Study of authentic samples of gum . 

A. W. Schorger. J. Ind. Eng. Uhem., 1914, 6, 541 — 548. 
From the examination of 67 samples collected at different 
times and under different conditions, the following values 
for the physical characters of normal, freshly distilled 
gum turpentine are given sp. gr. at 15° C., 0-8059 — 
0'8722(avprage 0-8686) ; refractive index at 15° C., 1-4714 — 
1-4746 (1-4730); initial boiling point, 164° — 167*6° 
(166° C.). The first distillation fraction, amounting to 
2*5%, hiui a sp. gr. not lower than 0*8630 (average about 
0*8640) and an index of refraction not lower than 1*4675 
(average 1-4690). A first fraction of 5% should have sp. gr. 
not lower than 0-8640 (average 0*8660) and index of 
refraction not lower than 1-4690 (average 1*4700). At 
least 86%, usually 91 — 93%, should distil up to 166° C., 
and at lei^ 93%, usually 97%, up to 170° C. The 
residue (5%) should have sp. not lower than 0*8876 
(average 0*9140). Figures are also given showing the 
influence of variations in the time and method of collection 
on the characters of the turpentine and the effect of 
exposure. Storage with reasonable care for 1 year has 
tittle or no effect on the physical properties of turpentine. 


[Printing] Ink; Maimfncture of . H. diuretics, 

Ix)n(lon. Eng. Pat. 14,245, June 19, 1913. 

Peat is heated with an alkali silicate or equivalent alkali 
solution, and the residue incorporated with pigment, oil, 
varnish, etc., to obtain a printing ink. — C'. A. M. 

Pigment colours; Proa ss for preparing . Farbwerko 

vorrn. Moistcr, Lucius, uud Briining. Gcr. Pat. 273,342, 
Oct. 23, 1012. 

The diazo derivative of an aromatic nitroaminc or a 
substitution product thereof is combined with a sulphazone, 
and the pnxiuct is converUd into a lake by aid of barium 
sulphate, alumina, kaolin, etc. The resulting pminents ore 
fast to water and light and insoluble in oil. — T. F. B. 

Kiln for removing the chemically -combined water in pigments , 
fspcciaUy zinc sulphide pigments^ and similar materials ; 

Tubular rotary . J. Kiippers. Gcr. Pat. 274,491, 

March 27, 1913. 

The kiln consists of a cylindrical firebrick muffle ^irovided 
inside with longitudinal ribs and mounted within but 
spaced a|>art from an outer firebrick casing, the whole 
being mounted so that it can bo rotated and inclined at 
any desired angle. At one end of the kiln are a feed- 
hopper for the material and outlets for the water- vajiour 
and heating gase^, and at the other end are a discharging 
device and a firing device for gaseous, liquid, or powdered 
fuel provided with burner nozzles projecting into the 
annular space between the muffle and the outer casing. 


[Bosm] Extractor. J. H. Castona, Gulfport, Miss. U S. 
Pat. 1,098,312, May 26, 1914 ; date of appl., Oct. 9, 1912. 

An outer casing encloses a perforated extraction chamber 
above a rosin-oolleotiiig chamber. An axial perforated 
steam pipe rises from a steam space enclosing a heating 
coil for solvent, which is defrvewd to a perforated coil 
a4^K>ve the extraction chamber^ — O. E. M. 
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Turpentine and resinous substances from tvood ; Apparatus 

for extracting . F. W. Waterman, Baltimore, Md. 

U.S. Pat. 1,099,779, June 9, 1914 ; date of appl., Oct. 6, 
1910. 

The wood is distilled under messure in a retort connected 
at the bottom with the top of a digester, where the residue 
from the distillation of the turpentine is heated under 
pressure with a circulating liquid, to extract the it‘sinou8 
substances. — C. A. M. 

Condenmiion products from phenols and fttrmaldehydc ; 

Process for the manufacture of and of nctv materials 

formed therewith, H. Stockhausen, Orcfeld, and R. 
Gruhl, Oharlottenburg, Germany. Kng. Pat. 14,481, 
June 28, 1913. 

A FLUID condensalion product of formaldehyde nud a 
phenol is kneaded at 30“ to 50“ C. with salts of tri valent 
metals {e.g.^ FcOla calculated on the phenol), and 

with or without sulphur, rubber, filling materials, etc., and, 
after separation of water, the mass is heated to obtain an 
infusible insoluble product. In ]»reparing an initial 
condensation ]>roduct the reaction may bo inteiTU|>ted by 
sudden cooling, at the point of incipient turbidity. 
Materials, such ns wood, pajier, cork or fabrics may be 
impregnated with the condonhation product prior to its 
transformation into an insoluble form and then compressed 
and heated. — C. A. M. 


Resinous eondcnsnlion product and process of making the 
same. K. B. Howell, .Schenectady, N.Y., Assignor to 
General Electric Co. U.S. Pat. 1,098,728, June 2, 1914 ; 
date of appl., July 25, 1913. 

A MIXTURE of castor oil (320 jiarts) and an ester of a 
polybyclric alcohol and a polybasic acid containing fret' 
hydroxy groups {e.g, that obtained by the interaction of 
about 184 parts of glycerin and 296 parts of phthalic 
anhydride) is heated to obtain a flexible resin soluble 
in a mixture of alcohol and benzene and fusible without 
decomposition. — C. A. M. 


XIV.— INDIA-RUBBER ; GUTTA-PERCHA. 

Outtapercha resin; Vulcanisation of . R. Ditmai. 

Gummi-Zoit., 1914, 28, 1626. 

Mixings of gutta-percha, resin, and sulphur, containing 
re8f>ectivcly 20*83, 26*74, 28*50, and 31*90% of the 
latter, were vulcanised for 4 hours at 7 atmospheres 
steam pressure, and filings of the ebonites obtained 
were extracted for 8 hours with acetone. A determina- 
tion of free sulphur in the acetone extract was made 
in each case, and the soluble rosins estimated by 
difference. The results showed that a portion of the 
resins had on vuloanisation been renders insoluble in 
acetone. The figures obtained for this vulcanised resin 
were respectively 1*81, 4*39, 3*97, and 2*27%, calculated on 
the gutta-fiercha, in the four samples. The explanation 
offered of the ooourrenco of a maximum value is that the 
vulcanised resin dissolves in excess of sulphur, and that 
the solution formed is soluble in acetone. It is suggested 
that the behaviour of the resins on vnloanisation may 
constitute a means of differentiating between different 
sorts of gutta-percha, and it is pointed out that the resin- 
content of the gutta-percha employed cannot be deduced 
from the values for acetone-extract of a vulcanised 
sample. — E. W. L. 

Patent. 

Mcmufacture ofbuiadutneand h&mologues ihtreof, EMg. Pat. 
See XX. 


XV.— LEATHER; BONE; HORN; GLUE. 

Patent. 

Keratin-like substances ; Separation of particles of flesh and 

skin from in animal products. R. Berth, oflene 

Handelsgcs. Gor. Pat. 273,769, Nov. 21, 1913. 
Particles of flesh and skin are removed from keratin-like 
substances, e.g. animal bristles, by tii')atment with dilute 
acids, especially hydrochloric acid, or digestive enzymes, 
or mixtures of the same.— A. 18. 


XV1.-S01LS ; FERTHJSERS. 

Nitrates; Excessive (piantitics oj certain Colorado 

soils. W. P. Hoadden. J. Ind. Eng. Chero., 1914, 6, 
586—590. 

A imiKF account of the investigations on the occurrence 
and origin of oxtuissive quantities of nitrates in certain 
Colorado soils (Colorado Expt. Stat., Bulls. 166, 160, 
178, 179, 183, 184, 186, and 193). The quantities of 
nitrates vary from a few tenths to over 6?;, of the air- 
driod soil, and the alToetcd areas, distributed throughout 
Ihcs cultivated sections of the State, vary from a few 
square feet to many acres, and in many cases show a 
ttmdcncy to spread very rapidly. The affected areas 
have a" characteristic brown colour ; and the effects 
jiroduced on vegetation can bo reproduced by excessive 
manuring with sodium nitrate (see this J., 1913, 1122) 
but not with sodium chloride. Azotobactor, which pro- 
duces a pigment of colour similar to that of the affeoteil 
areas, occurs very abundantl}* and tho soils e.xhibit high 
nitrogen-fixing, anmonifying, and nitrifying powers. 
The algal flora of the soils is abundant and suffleiont 
to furnish tho energy necessary for the growth of azoto- 
bactor. Tho position and character of the affected areas 
and the comiiosition of the natural water of the regions 
appear to exclude the possibility of the accumulation of 
nitrates being duo to concentration of pre-existing ready- 
formed nitrates by tho agency of water, and the view is 
put forward that the phenomena are due primarik to 
fixation of atmospheric nitrogen by azotobacter. (Com- 

g iro Stewart and Greaves, Agric. Expt. Stat., Utah, 
iiU. 114.)— A. S. 

Soils ; Distribution of certain constituents in the separates 

of loam . h. A. Steinkocnig. J. Ind. Eng. Chora., 

1914, 8, 676--577. 

Ten different soils (3 from N. Carolina, 2 from Pennsyl- 
vania, and 1 each from New York State, S. Carolina, 
Virginia, New Hampshire, and Wisconsin) were each 
separated by sedimentation and centrifuging into fine 
sand (partideB 0*1—0*05 mm. diam.), coarse silt (0*06— 
0*025 mm.), and fine silt and clay (up to 0*026 mm.), 
and the different fractions analysed. The distributuHi of 
the various constituents in the fractions is shown in the 
following table, the figures being percentages on tht 
material driod at 1 10° C. 



Fine 

sand. 

Coarse 

Blit. 

Fine 

Btlt 

and 

clay. 


Fine 

Band. 

Coarse 

Blit, 

Fine 

lilt 

Olay. 

SiO, 

Av. . , 

88*50 

83*05 

45*52 

BCgO 

Av. 

0*40 

0*38 

0*54 

Max. 

08*99 

95*37 

58*71 

Max. 

2*06 

1*05 

1*56 

Min. 

78*28 

64*13 

22*55 

Min. 

trace 

trace 

trace 


1*68 

1*06 

8*78 

ZrO| 

Av. 

0*09 

0*11 

0*02 


2*95 

4*80 

17*02 

Max. 

0-14 

0*20 

0*07 

Min. 

0*85 

0*52 

3*97 

Min. 

0*02 

0*08 

0*01 

Al.O, 

Av. . . 

5*48 

8-44 

22*67 


0*73 

0*86 

0*85 

Max. 

12*56 

1828 

31*83 


2*18 

1*78 

0*61 

Min. 

0*40 

1*48 

16*76 

Blin. 

trace 

0*06 

0*14 

TIO, 

Av. . . 

0*72 

1*11 

1*34 

K,0 

Av. 

1*58 

2*04 

2*16 

Max. 

1*20 

2-44 

3*88 

Max. 

5*56 

4*85 

5*40 

Min. 

0*41 

0-33 

U*45 

BCin. 

trace 

0*76 

0*63 

CaO 

Av. .. 

0*59 

0-48 

0*64 

F.O, 

Av. 

6*11 

0*06 

0*29 

ling. 

1*72 

0-97 

1*27 

Max. 

6*20 

0*14 

0*46 

Mia. 

0*05 

0-13 

0*22 

Min. 

0*04 

0*01 

008 


— tA.B. 
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Carbon in toiU and aoU extracts ; Deierminaiwn of , 

J. W. Ames and £. W. Gaither. J. Ind. Eng. Cbem. 

1014, 6, 561-~564. 

UsiNO 1 — 3 grms. of soil ground to pass a OO^mesh sieve, 
the whole of the organic carbon present therein can be 
oxidised, and all carl^n dioxide chemically or mechanically 
combined can be liberated, by boiling for 30 mins, with a 
mixture of 3*3 grms. of chromic acid dissolved in 10 o.c. 
of water and 50 c.c. of sulphuric acid of sp. gr. 1*84. 
If the mixture bo diluted with 50 o.c. of water the results 
obtained are too low, as also are those obtained by the 
alkaline permanganate method. It is recommended that 
the evolved carbon dioxide be absorbed in 4% sodium 
hydroxide solution and the sodium carbonate determined 
by double titration, with phonolphthalein and methyl 
orange as indicators. An apiaratus for carrying out the 
process, including a modified form of the Amos abBor]>tlon 
tower (J. Agrio. 8ci., IftOS, 1, [3], 322), is descril»od. The 
method can also l>e used for determining carbon in 1% 
hydrochloric acid extracts and 4% ammonia humus 
solutions obtained from soils, without first concentrating 
these below 50 o.c. — A. S. 

Guano ; Pttufutn from the Falkland Islands. Bull. 

Imp. Inst., 1914, 12, 208 — 210. 

Five samples of guano contained from 64 to 80% of 
moisture; one sample lost 70% on exposure to air for 
6 days. The comp^ition of the samples calculated to a 
normal moisture content of 20% was ; N 2*71 — 5*05 ; 
K,0 0*46-0*98; P.Oo 3*41— 12*46%. Compared with 
good Ponivian guano the samples wore deficient in fer- 
tilising constituents. — R. (>. P. 

Nitrogen in kelp ; Amilabiliiy of . J. A. Cullen. 

J. Ind. Eng. Chem., 1914, 6, 581 — 582. 

Dry kelp contains, on the average, 2% N. As deter- 
mined by the official (U.8.A.) alkaline permanganate 
method, the available nitrogen amounted to from 13*4 
to 44*8% of the total. Under these conditions, however, 
the whole of the organic matter was not oxidised, and 
by increasing the quantity of permanganate, practically 
the whole of the nitrogen could bo converted into an 
available form. — A. S. 

“ Neutral ” ammonium citrate ; Preparation of 

K. D. Kastman and J. H. Hildebrand. J. Ind. Eng. 

Chom., 1914, 6, 677—680. 

Determinations with the aid of the hydrogen electrode 
(compare Hildebrand, J. Amcr. Chem. Soc., 191.3, 85, 
848, 1538) showed that normal ammonium citrate solution 
is slightly alkaline, the hydrogen ion concentration being 
10"?**. It can be prepared by dissolving 370 grms. of 
citric acid in 1500 c.c. of water, nearly neutralising with 
oonoeiitratod ammonia, cooling to 20*^ and then ^ding 
ammonia gradually until a 10 c.c. portion with 2 drops 
of rosolic acid solution (0*25 grm. in 50 c.c. of alcohol and 
50 c.c. of water) gives the same colour as 10 c.c. of a 
standardised phosphate solution gives with the same 
(quantity of indicator. To prepare the phosphate solution, 
25 c.o. of 0*1 molar solution of disodium phosphate (made 
neutral to phenolphthalein by hydrochloric acid or sodium 
hydroxide) is titrated with f\0 hydrochloric acid in 
presence of methyl orange. To a fresh 25 c.c. portion of 
the phosphate solution one-sixth of the volume of acid 
used in the previous titration is added, and 10 c.c. of the 
resulting solution are usdd to prepare the colour standard. 
The neutralised citrate solution is diluted till it has the 
sp. gr 1*09 at 20'’C. It is sug^ted that in the deter 
mination of available phosphatoin a fertiliser, it might be 
preferable to use a citrate solution containing an excess 
of acid or of ammonia rather than the neutnd solution, 
since then the hydrogen ion concentration would be far 
less affected by slight variations in the relative quantities of 
citric acid and ammonia present It might a&o be desir- 
able to maintain a constant hydrogen ion concentration 
during the determination by Mdii^ either ammonia or 
citric acid so to produce a definite colqur in jircBence of a 
suitable indicator.— A. 8. 


Patents. 

Calcium eyanamide; Process of rendering 

dusting. F. 8. Washburn, Nashville, Tenn. U.S. Pat. 
1 ,008,651, June 2, 1914 ; date of appL, Oct. 3, 1912, 

CoMMBROiAi. calcium cyanamido is mixed w'ith water 
and a binding medium, formed into briquettes under 
pressure, the briquettes crushed, and sifted so as to yield 
granules passing a screen of 8 meshes and retained by 
one of 15 meshes per sq. in. The ooarser granules are 
further crushed and the finer particles are again briquetted.. 

—A, 8. 

Fertiliser and process of making the same. F. S. Washburn, 
Nashville, Tenn. U.S. Pat. 1,100,638, Juno 16, 1914; 
date of appl., Nov. 6, 1913. 

A CRYSTALLINE, non-deliquesccnt fertiliser, stable under 
normal conditions, and composed of a double sulphate 
and phosphate of ammonium, is obtained by treating 
phosphate rook with excess of sulphuric acid, extracting 
the soluble constituents from the mass, and treating 
the solution with excess of ammonia. — A. 8. 

Treatment of sewage atul like organic refuse. Eng. Pat 
5921. A’ce XIXb. 


XVIL-SUGARS ; STARCHES; GUMS. 

After prodmli ; Working up . 0. Molcnda 

and F. Fetters. Z. Zuckerind. Bohm., 1914, 38. 
603—517. 

In dealing with low product massocuites the most 
imi>ortant requirement is to maintain a correct con- 
centration with falling temperature so that, on centrifuging 
at 40^ — 50' 0., the molasses is only just saturated or very 
slightly supersaturated. When the mothor-liouor in the 
molasses is strongly oversaturated, crysiallisation is 
impeiletl and henot^ the molasses shows too high a quotient 
of purity. It thus becomes neocssary to determine what 
concentration the molasses must have in order to possess 
the slight requisite suporsaturation. Samples of molasses 
obtain^ from five different massocuites by centrifuging, 
two at 45'^, two at 44° and one at 43® C., wore mixed 
with pure sugar crystals free from dust and kept at the 
tem]>eratureB mentioned for 240 hours, the vessels being 
turned over at intervals, and the resulting mass centri- 
fuged. In the analysis of the original and the treated 
molasses, the apiiarent solids determined by the pycnometer 
on the undilut^ sample and the sugar determined by 
the Clerget method were used to calculate the purity 
of the molasses. The maximum reduction in the purity 
after treatment was 1*47 and the minimum 0*73, but no 
connection was found between the oiystallisation effect 
and the supersaturation coeffioients. The treated molanw 
in one caw contained 14*47% of water and 49*75 of sugar, 
one part of water thug holdii^ 3*44 parts of sugar in 
solution. Since the corresponding figure for a solution of 
pure sugar at 46® C. is 2*48, the ooefilcient of supersatura* 
tion is 3*44-:- 2*48^ 1*39. The other results obtained were, 
for 46® C., 1*32, for 44® C., 1*37 and 1*39 and for 43® C., 
1*28.— L.J.DEW. 

Sucrose ; Melting point of . B. Burne. Chem. News, 

1914, 110, 47. 

The melting point of sucrose is stated to be 185® — 186® 0., 
not 160® C. as given in the text-books.— A. 8. 

Starch and its transformations ; Some notes on the chemistry 

of . W. A. Davis. J. Soc. ffyers and CoL, 1914, 

80, 249—255. 

O’Sullivan's method of starch determination gave results 
10—15% too low in oases where proteins, tannins, etc., had 
to be removed, owing to dextrin being precipitated by the 
basic lead acetate. Other methods amo provM nnsatisfao* 
tory, BO a method was devised using taka-diastase (seo 


▼at xzxni.lt*. It. I 
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this J., 1914» 657). Hie reaction depends on the maltase 
in the ferment, which causes the decomposition of the 
maltose first formed into dextrose. The first part of the 
reaction is rapid, dextrin being usually absent after 6 
hours. Tins is due to the remoral of the maltose as it 
is formed, and contrasts with the action of ordinary 
diastase which slows down when 80% of the starch has 
been converted. No such halt takes place in the 
case of taka-diastase, but there is a halt in the final 
reaction — ^tho conversion of maltose into dextrose. The 
author explains the conversion of maltose by maltase by 
the following reactions, assuming maltose to be gluoose-a- 
gluoos’de: (1) /S-glucoso-a-glucoside-va-glucosc-a-gluco- 
side, (2) a-gluooBO-a-gluoo6ide-»>2 mols. n-glucoso, (3) 
a-glucose-->'equiiibrium mixture of a- and /S-glucosa show- 
ing ra]D=^52‘70. The disturbing influence of stages (1) and 
(3) explain why the reaction is not logarithmic. When 
these influences are not present the time law is that of a 
unimolocular reaction, as is the case in the conversion by 
acid. — J. B. 

Determinaiion of mannitol. Smit. Set XXI II. 
Patents. 

Emporaiors ; Multiple . G. Fletcher and Co., Ltd., 

Derby, and F. I. Scard, Ixmdon. Eng. Pat. 13,855, 
Juno 16, 1913. 

In the evaporation of certa’n classes of sugar juices, when 
the vapours passing from the vapour space of one vessel 
to the calandria or tubular heating chamber of the next are 
acid, they are neutralised by injecting into them an 
atomised alkaline liquid. — W. H. C. 

Su^ar ; Process of making . A. L. Mathews, Toledo, 

Ohio. U.S. Pat. 1,097,724, May 26, 1914 ; date of appl., 
Juno 14, 1913. 

SuuAB juice containing much glucose is made alkaline with 
lime at or below 50® C., carbonatated nearly to neutrality, 
freed from precipitate, carlmnatatod to neutrality, heated 
to a higher temperature, freed from precipitate, and slightly 
acidified with sulphur dioxide. — L. E, 

Sugar ; Mnnufaciure of cane . J. S. de Haan, Klaten, 

Java. U.S. Pat. 1,101,071, Juno 23, 1914; date of 
appl., April 7, 1913. 

The raw juice is heated and then gradually treated with 
milk of lime and simultaneously carbonatated, the alka- 
linity being kept nearly constant and preferably between 
0 025 and 0 03% Ca(3.— L. E. 

Starch drying apparatus. L. P. Bauer, Pekin, 111., Assignor 
to Com Pr^ucts Refining Co. U.S. Pat. 1,099,276, 
Juno 9, 1914 ; date of appl.. Sept. 30, 1910. 

The starch is conveyed through a diying tunnel in a 
carrier divided into compartments, the sides of which are 
perforated and form spaces extending lengthwise of the 
carrier. Separate movable closures for the compartments 
perniit discharge of the dried starch by gravity. Means are 

J irovided for circulating hot air through the tunnel and 
or feeding the wet starch into the compartments. — L. E. 

Sugars from ceUulose ; Process of producing . F. E. 

Gallagher, Troy, N.Y., and H. S. Mork, Allston, Mass., 
U.S.A. Eng. Ihbt. 14,939, June 28, 1913. Under Int. 
Conv., July 15, 1912. 

SeiU.S. Pat. 1,056,162 of 1913 ; this J., 1913, 441.— T.F.B. 

Dissolving sugar or Other substances ; Apparatus for . 

Maschinenfabrik Grevenbroich (vorm. Langen und 
Httndhausen), Grevenbroich, Germany. Eng. Pat. 
26,357, Nov* 17. 1913. Under Int Conv., Dec.^, 1912. 

See Qer. Pat 266;335 of 1912 ; this J., 1914, 14.— T. F. B. 


XVllL--n»llEIITA11M mDUSmiBL 

Malt analysis; New Werman} standards for . 0. 

Bode and A. Wlokka. Allmm. Zeits. Biorbrau. u. 
Malzfab., 1914, 42, 291-295. 

These standards have been adopted by the Vereln 
Deutsoher Chomikor, to take effect from Sept. 1, 1914. 
Sampling to be done either by a borer (!^rth-^khartd’s 
recommended) or bv an automatic sampler (Grafe's or 
Wlokka* s). Malt in bulk to l>e shovelle'l over and samples 
taken at different depths ; in the case of sacks, 10% of the 
sacks to bo sampled. Amides to be protected against 
changes in moisturo-cuntont ; the portion sent for analysis 
to bo at least 400 grins. Large foreign tKidies may bo 
rejected ; small foreign corns and dust to bo retained in 
the sample. The standard sifting apparatus for grist and 
meal, made by Seek to the specification of the Pfiingstadt 
brewery, is ado[itod and details for its o]>oration aan 
proscribed. The mills are standardised with the help of 
this ap^iaratus and a normal malt containing 4% of 
moisture and showing between 0*6 and 1% differanco 
between the extracts from grist and meal. The grist 
mill is to be set so that the three finest fraotions on tho 
standard screens with this malt amount to 40i: 1%. The 
fine mill must yield 90 f 1% in tho three finest fractions. 
For tho determination of moisture in grist, those fraotions 
must amount to 60%. For trade analyses the moisture 
is to be determined in fine meal : — 10 grms. of malt are 
ground and duplicate portions of 5 grms. dried for 3 hours 
in a standard oven above 100° C. For controlling the 
standard oven, samples of grist or meal from four malts 
of very different constitution, contained in drying bottles 
40 mm. in diam. and 25 — 30 mm. in height, are heated in 
the oven for 3 hours. The duplicate results must agree 
within 0-1%. Further heating for one hour must not 
cause a loss exceeding 0'1% ; if the difference is greater, 
tho tests must l>e repeated with the oven temperature 1® 
higher, but in no case exceeding 108® 0. Drying ovens 
by Scholvien, Ulsch and V.L.B. have been approved ; 
other systems are not permitted until approved. For 
trade analyses the extract is only determim^ in the fine 
meal, samples to be ground separately from those for 
moisture dotormination. Mashing beakers and stirrers 
to bo of the same metal, not nickel-jilated. Impeller to 
revolve at an uniform sjieed of 80 — 100 revs, per min., 
with a clearance at sides and bottom of tho beaker, the 
latter being 1 — 2 mm. : — 60 grms. of the entire-ground 
meal are mixed with 200 c.c. of water at 45® C., placed 
in tho bath at 45® 0., stirrod for 30 mins., then heated 
to 70® C. at the rate of 1® C. per rain. ; on reaching 70® C., 
100 c.c. of water at 70® C. arc added and the mash is 
stirred for one hour, coohxl to the ordinary temperature 
in 10 — 15 mins, and made up to 450 grms. The whole 
mash is poured on to a C. 8. and 6. No. 660 folded filter, 
32 om. diam., the first 100 c.c. of wort being returned. 
The dimensions of tho standard pyknometor of 60 c.o. 
capacity are specified. The density of the wort is deter* 
mined at 17-5® C. ; the results of dunlioato mashings must 
not differ by more than 2 in the fourth decimal place ; 
values are calculated by Balling’s tables. The time of 
saochorification is determined in a separate mash, starting 10 
mins, after reaohir^ 70® 0., by spotting on a plaster of Faris 
plate with N /60 iodine solution, the test oeing repeated 
every 5 mins. If saccharifioation is not complete after 
I hour, the mash is to be repeated at 75® 0. Tlie odour 
of the wort is to be estimated by Brand’s oolour solutioiy, 
based on N /lO iodine, which must bo obtained fresh every 
year from the Munich station. Mechanical analysis and 
the determination of extract from nist are only to ho 
performed by siieoial request. — J. F. B. 

Yeast ; Oxidation and reduction processes effeeted by dead 

at the expense of water. W. PaUadin and E. 

Lowtsohinowskaja. Biochem. Zeits., 1914, 661 , 129—139. 
It has been suggested that the first stages of anaetobie 
leapiration and alcoholic fermentation consist of a aeriea 
el oxidation and reduction reaotioua at the expense of 
water. During the reapiiation, the hydrogen set free 
from the water is taken up by hydrogen**ooepton ttbis 
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J., 1914, 328) and finally ' converted into water again. 
whiUt in alcoholic fermentation (and in absence of oxygon | 
-during anaerobic respiration), the hydrogen ultimately I 
converts the primary decomposition products of the sugar 
into alcohol. Gluoonic acid apiiears to bo one of the 
primary products of fermentation of glucose and it is 
found that the docom]X)8ition of potassium gluconate by 
dead yeast (“ Hefanol ” or dried yeast) is greatly accel- 
erated by addition of methylene blue (a hydrogen-acceptor), 
a much larger «piantjty of carbon dioxide being liberated. 
Potaasiu m lactate is similarly affected. The decomposition 
of these coinpoiinds in presence of a hydrogen-acceptor 
appears to ho the first successful attempt to transfoim 
fermentation into respiration artificially. — L. E. 


Yeast and the like ; Dryers for . J. H. A. Wieaener, 

Hamburg. Germany. Eng. Pat. 25,392, Nov. 6, 1913. 

A ROTATTNO horizontal drum is mounted over a trough, 
the interior of the drum and trough being heated bv 
steam-pipes. Y east is suppbed from a hopper to the trough 
and, as it liquefies in the latter, a layer of definite thickness 
is carried round on the surface of the drum ; the dry 
film is removed by means of a scraper before the drum 
has made a complete revolution. — W. P. S. 

Method of and apparatus for neutralising acid [sulphite] 
lyes. U.S. Pats. 1,098,561 and 1,098,562. See V. 


Invertnse ; Inversion of sucrose hy . VIII. Iniftroved 

method for ftreparing strong iriverlase solutions from top 
or bottom ifeast. ('. iS. Hudson. J. Amor. (’hem. Soo., 
inU, 86, 1560—1.571. (See this J., 11)10, 443.) 

A MiJCir more, aotivi* preparation of yeast inverta.se is 
obtained if the yeast is autolysed in presence of toluene 
thari if chloroform is used. Twelve kilos, of juossed 
bottom fortnentatiem beer yeast arc kneaded with 12 litres 
of tap water and 750 e.e. of toluono, loft for 4 — 5 davs i 
and filtered. The filtrate is clarified with normal lead 
acetate, freed from cxeoas of lead with hydrogen Hul 4 *hide, 
And dialysed in a colkKlion sac. The dialysed solution 
may be preserved with toluono at the ordinary temjieraturc 
for a month without any los.s of activity ; and it hydrolyses 
sucrose it) the course of a night under usual analytical 
conditions. The invertasc obtained from top yeast is less 
Active.— L. E. 

Invertasc; Inversion of sucrose by . IX. L'* the 

reaction reversible 'f C. IS. Hudson and H. Paine. 

J. Amer. (^hom. Soc., 1914, 36, 1571 — 1580. 

Contrary to the statements of other workers (ep. Kf>hl, 
this J., 1908, 824), yeast invertase hydrolyses su<;rose 
completely, tlio reaction being non-reversiblc. Further, 
Osaka’s view that the hydrolysis of sucrose by hydrochloric 
Acid may be reversible (this J., 1908, 1125) is not con- 
firmed. — Lu E, 


Deer turbidity due to calcium fluoride. H. Will. Z. ges. 
Brauw., 1914, 87, 357—358. 

Thk turbidity was traced to the use of fluoride as anti- 
aeptio (in quantity equivalent to 0*001% HF) ; the beer 
sediment consisted chiefly of calcium fluoride. — L. E. 

Determination of malt extract. Dreaix'r. See VI. 

Determination of mannitoi. Smit. See XXIII. 

Patents. 

Brewing; Process of- — , H. Heuser, Chattanooga, 
Tenn. U.S. Pat. 1,099,746, June 9, 1914 j date of 
appl.. May 23, 1912. 

The wort is fermented and transferred to the chip cwik, j 
being heated, daring the transfer to about 40“ F. (4*4“ C.). | 
It is treated with “ kraeuSen ” in the chip cask and left 
to undergo secondary fermentation. — L. £. 

Mashes or worts ; Process for transferring atmospheric 

oxygen^ bacteria^ aromatic substancest etc.^ to . 0. 

ScWze. Ger. Pat. 274,777, Aug. 28, 1912. 

A MIXTURE of hot water spray and air is led over the 
wort or mash in a closed vessel provided with an outlet pipe 
and oondenser, whereby the steam is opodenied on tne 
Aurfaoe of the wort or mash, and the air thus 
brought into intimate contact with the latter. Bacteria, 
Aromatic substances, eto., may be mixed with the air. 


XIXa.— FOODS. 

Caffeine in coffee ; Determination of . G. Fendler and 

W. Stuber. Z. Lbitcrs. Nahr. Genussm., 1914, 28, 
9—20. 

I'he methods of Lcndrich and Nottbohm (this J., 1909, 
379) and Katz (this J., 1902, 1300) thougli reliable and 
accural c. arc tedious, and that of Keller (this .1,, 1897, 568) 
is untrustworthy. The following modified method is 
proposf'd, and results of determinations arc given to show 
that accurate results may be obtained. Ten grms. of 
the finely powdered coffee (passed through a sieve of 1 mm. 

I mesh) an* shaken for 30 mins, with 10 grms. of 10% 

; ammonia and 200 grms. of chloroform ; the whole of the 
' mixture is then poured on a large filter and 150 grms. of 
I the filtrate are transferred to a wide-necked flask and 
I evaporated to dryness on a water- bath. The residue is 
, heated for 10 mins, with 80 c.c. of water, cooled, and 
20 c.c. of 1% potassium permanganate are added ; after 
I 30 mins, the mixture is treated with a slight excess of 
! hydrogen iH*ro.xKlc solution (1(K) c.c. of 3% hydrogen 
peroxide plus 1 c.e. of glacial acetic acid), and then heated 
on a water- bath, further quantities of hydrogen peroxide 
being added if the pink coloration has not disappeared. 
After cooling, the mixture is filtered, the insoluble portion 
and the filter washed with cold water, and the filtrate 
measuring about 200 e.c., extracted four times with 
chloroform, using 50, 25, 25, and 25 c.c. of the latter. 
The chloroform extracts are evaporated in a weighed 
flask, the n*siduo is dried for 30 mins, at 100“ 0., and 
weighed. — -W. P. S. 

Cocoa ; Examination of stabilised . L. Reuttcr. 

Schweiz. Apoth.-Zeit., 1914, 52, 308—312, 322—325, 
335—339. (!lhem. Zoutr., 1914, 2, 169—170. 

The fermentation process to which caoao beans are 
[ subjected for the puri>oae of facilitating the separation 
! of the nibs from tne pulp produces considerable change 
in the com{K)8ition of the mbs, and recently it has been 
replaced by treatment with a 1% solution of sodium 
carbonate for 10 mins, at 45“ C., whereby the beans are 
stabilised ” and sterilised. Cocoa prepared in this 
way is perfectly stable, and oontains no pro-formed sugar. 
Theobromine is not present in the free state, but is formed, 
together vrith sugar and tannin by hydrolysis. (See also 
this J., 1913, 709.)— A. S. 

Patents, 

Inorgan ic enzymes and their application for baking purposes, 
L. Weil, Strassburg, Germany. Eng. Pat. 12,666, 
May 30, 1913. Under Int. Conv., June 3, 1912. 

A PREPARATION Consisting of colloidal manganese, 1, 
ooloium glvcerophoephate, 5, magnesium lacto^oephate, 
0*8, colloidal silicic acid, 0*03, and potassium hydroxide, 
0*02 nm., in 1 litre of 65% sugar solution is obtained by 
^ssolving these constituents separately in a small quantity 
of water, adding sugar syrup, mixing the sdutions, and 
fluting the mixture with the oonoeutrated sugar solution. 
One kilo, of this preparation is added to the water used 
in making dough from 100 kilos, of flour, in order to increase 
the enzymic activity of the lotter.^W. P. S. 
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Extracts rich in enzymes and nitrogenous matters for use 
in baking, for m^icinal and other purposes 7 Process 

of manufacturing highly active . M. Hamburg, 

Hiflhop'a Stortford, Herts. Eng. Pat. 13,928, Juno l6, 
1913. 

Extracts rich in enzymes and nitrogenous substances are 
obtained by subjecting malted cereals mixed with wheat 
germ, wheat bran, and malt culms to successive mashing 
processes at temperatures ranging from 130® F. (55® C.) 
to 160® F. (65® C.), mixing the liquors and concentrating 
the same under reduced pressure. Modiheations of the 
process are described. — W. P. S. 

Flour and the like 7 Treatment of . B. I. Levin, Man- 

chester. Eng. Pat. 12,917, .hine 4, 1913. 

Flour admixed with solid “ improvers ” is treated with 
a quantity of water, in the form of a fine spray, sufficient 
to enable the full effects of the “ improvers ” to be 
obtained. — W. P. S. 

Flour trexitment. B. I. Levin, Manchester. Eng. Pat. 
13,696, June 13, 1913. 

Flour is sprayed with liquids obtained by the electrolysis 
of solutions of such substances as phosphoric acid, acid 
phosphates, clilorates, or ammonium salts, etc. — W. P. S. 

Flour; Apparatus for treating J. A. Wosener, 
Chicago, 111. TI.R. Pat. 1,099,225, June 9, 1914 ; date 
of appl., March 6, 1913. 

In an apparatus for ageing and bleaching flour, means are 
provided for subjecting the latter to a current of air 
charged with a suitable gas, the latter being stored in a 
liquid form in containers. — W. P. S. 

Shorlening-composilion [for flour]; Dry . A. W. 

Estabrook and H. E. Weaver, Kansas City, Assignors 
to The Larabce Flour Mills Co., Hutchinson, Kans. 
U.S. Pat. 1,101,016, June 23, 1914; date of appL 
Juno 14, 1913. 

Flour containing an added powdered stearate is mixed 
with an acid salt ; the latter decomposes the stearate 
and the liberated fatty acid acts as a “ shortening ” agent. 

—W. P. S. 


Food for cattle and other animals; Manufacture of . 

J. J. Eastick and 3. .1. A. do Whalley, London. Eng. 
Pat. 14,607, June 24, 1913. 

Peat moss, containing about 30% of moisture, is treated 
in an autoclave with 3*5% of its weight of gaseous sulphur 
dioxide, and then heated for about 30 mins, by the intro- 
duction of steam under a pressure of 100 lb. per sq. in. 

— W. P. S. 

Food from whole grain 7 Process for the manufacture of an 

easily digestible . ('. Mautcrer, Karlsruhe i.B., 

Germany. Eng. Pat. 18,837, Aug. 19, 1913. 

Cereal grains from which the husk has been removed arc 
steeped in water, then heated to about 100“ C., dried, and 
coated with a glazing composition such as sugar or choco- 
late, etc. ; sufficient of the latter may be employed to form 
the grains into a mass. The glazing composition may also 
contain ground nuts, fruits, diastase, iron saccharate, 
haemoglobin, etc. — W. P. S. 

Beverages and the like ; Manufacturing a powdered extract 

for use in the preparation of . J. L. Kellogg, Battle 

Creek, Mich. U.S. Pat. 1,097,720, May 26, 1914; 
date of appl., Jan. 28, 1914. 

Barley malt, 1, and a suitable starchy material, 2 parts, 
are mixed with water to form a paste which is heated to 


170® F. (77® C.) until the starch is converted ; the mixture 
is then further heated for 6 hours under a pressure of 
about 40 lb. per sq. in., and mixed with bran, malt germs, 
and roasted nound rye. This mixture is dried, roasted, 
extracted witn water, and the extract is evaporated under 
reduced pressure and ground to a powder. — W. P. S. 

Beverage extract. W. H. Post, Assignor to Postum Cereal 
Co., Battle Creek, Mich. U.S. Pat. 1,098,683, June 2, 
1914 ; date of appl., Fob. 7, 1913. 

The extractive matters of sweet potatoes are mixed with 
molasses and the mixture is roasted to caramelise the 
sugar. — W. P. S. 

Fermented -milk product and process of "making the same. 
A. H. Thoumaian, Baltimore, Md. U.S. Pat. 1,101,044, 
June 23, 1914 ; date of appl.. May 17, 1913. 

A mixture of egg albumin, milk, and cream is submitted to 
the action of a culture of lactic acid bacillus and Bvlgaricvs 
bacillus.— W, P. S. 


Food substances ; Process of preserving . W. H. Allen, 

Detroit, Mich. U.S. Pat. 1,098,006, May 26, 1914; 
date of appl., Aug. 11, 1913. 

A SUFFICIENT quantity of hydrochloric acid is added to a 
vegetable pulp (tomato pulp) to render the latter sterile 
and the acid is then neutralised by the addition of sodium 
carbonate. — W. P. S. 

Eggs; Method of desiccating . T. Hara, San Fran- 

cisco, Cal. U.S. Pat. 1,100,973, June 23, 1914; date 
of appl., Juno 23, 1913. 

Yolks and whites of rggs arc beaten up separately, then 
mixed and dried in thin layers on metallic plates heated 
to about 110®F. (43® C.),' the drying operation being 
carried out in a dark rrmm the sir in which is dried and 
heated to about 106® F. (40® C.). — W. P. S. 


XIXp.-WATER purification ; 
SANITATION. 

Hardness of waters 7 Determination of by the methods 

of Wartha- Pfeifer and Blacker. II. Blocker's method. 
J. Zink and F. Hollandt. Z. angew. Chem., 1914, 27, 
437 — 440. (See this J., 1914, 664.) 

I In Blachor’s method the water is neutralised, the carbonic 
acid blown off with air, and the water then titrated with 
potassium palmitate solution, in presence of dimethylamino- 
azobenzenc, with shaking, until a distinct red colour is 
produced. The authors find that it is better to use methyl- 
orange as indicator and to boil off the carbonic acid, but 
that for the total hardness, both these precautions are 
unnecessary and the water may he titrated directly in 
presence of phenolphthalein. 3’hoy recommend that the 
process bo carried out on 100 o.c. of the water, which, after 
addition of a drop of dimcthylaminoazobenzono, is titrated 
with E /lO hydrochloric acid until a reddish violet colour 
is formed; the liquid is then boiled for 10 mins., cool^, 
and after addition of phenolphthalein, is titrated with 
iV/10 caustic soda until faintly red, and then with N 
acid until pure yellow again. The titration with potas- 
sium palmitate is next carried out, with shaking, until a 
permanent red colour is produced. The palmitate is 
standardised against lime water or a salt of any of the 
alkiUine-earth metals. The method gave in a series of 
tests 87*6% of results with a less difference than 0*6 
degrees German from a quantitative analysis. Humus 
does not affect the results, but iron and manganese raise 
them owing to formation of metallic soaps ; on the other 
hand, iron salts, being precipitated at the neutral poinl^ 
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may carry down calcium and magnesium salts and in this 
way lower the results. InstcM of the palmitate a 
myristin soap sohition is suitable. The method may be 
used for the determination of the sulphates in waters by 
precipitating with barium chloride after boiling and before 
titrating with the palmitate solution, the removal of the 
barium sulphate being unnecessary. It is concluded that 
Blacher's method is su|)erior to the usual titration method 
in simplicity of execution and accuracy of results. 

— J. H. J. 

Protein-ammonia [e.g., in drinking water]: Determination 

of . L. W. Winkler. Z. angew. Chora., 1914, 27, 

440. 

The mothrjd, which is specially designed for drinking 
waters, consists in adding potassium |>er8ulphate to the 
acid mixture, heating, and estimating the ammonia 
without distillation. 100 c.c. of the water arc acidified 
with one drop of concentrated sulphuric acid and 0 05 grm. 
of pure powdered iwtassiura r)orsulphate added. The 
flask is heated in the steam bath for J hour, then cooled, 
and 5 c.c. of a mixture of equal vols. of Ncssler’s reagent 
and a solution of llochcllc salt added. A second test is 
prepared in the same manner, without heating, with the 
final addition of standard ammonium chloride solution 
to equal the colour of the first test. It was found that all 

f iurc natural waters contain no nrotein-ammonia, the 
imit which a drinking water should not exceed being 01 
mgrm. per litre. — J. II. .1. 

Hypochhrile of lime treatment of a municipal irnter supply 
and a study of certain remstani bacteria. S. J. Thomas. 
J. Ind. Eng. (-hem., 1914, 6, 548 — 552. 

Experiments carried out in connection with the treatment 
of the water supply of Bethlehem, Pa., U.S.A., by mcAns 
of bleaching ])Owder showed that the non-pathogenic 
organisms. Bar. subtilis. Micrococci agilis, Baci. aeropkilumj 
and Bar. subcuticularis are capable of resisting the action 
of bleaching powder at a concentration of 2 parts jier 
million. — A. S. 


260®— 427® C.), the fats, etc., are separated from the distil- 
late, and the residue redistilled at 1000' to 1200° F. (638° — 
649° C.). The final residue, containing lime, ammal charcoal 
and phosphoric acid, is used for precipitating more 
sewage, until eventually a residue rich in phosphoric acid 
and suitable for use as a fertiliser is obtained. — C. A. M. 

Town refuse ; Apparatus for burning . I. R. Glaskin, 

London. Eng. Pat. 17,420, July 29, 1913. 

A PRELIMINARY combustion of the refuse is effected in a 
cylindrical chamber forming a continuation of the inlet 
shoot at the top of a vertical cupola furnace, and the 
combustion is completed in the chamber below by the aid 
of tangential blasts of hot air under pressure. The slag is 
cooled by water-jackets, and the heat from the products 
of combustion is utilised. — C. A. M. 

Garbage ; Method for disposing of . A. H. WooUacott 

and L. II. Saxton, Los Angeles, Cal. U.S. Pat. 1,099,330, 
Juno 9, 1914 ; date of appl., Feb. 10, 1913. 

The garbage is ground to form a slurry which is stored and 
stirred in closed tanks and subsequently lifted and dropi>ed 
through an incinerating flame. — W. P. S. 

Garbage; Art of utilising . J. M. W. Kitchen, East 

Orange, N..J. U.S. Pat. 1,101,129, June 23, 1914; 
date of appl., Oct. 11, 1912. 

The garbage is finely divided, deprived of excess of 
moisture, and then spread m a thin layer on a travelling 
conveyor where it is subjected to the action of a current 
of hot air of progn*ssively increasing temperature, the 
vapours given off by the garbage being conducted to the 
furnace supplying the heated air. — W. P. S. 

Water ; Apparatus for producing distilled . B. 

Bleicken, Gross-Borstel, Germany. U.S. Pat. 1,102,131, 
June 30, 1914. Date of appl., Jan. 19, 1914. 

See Fr. Pat. 466,162 of 1913 ; this J., 1914, 663.— T. F. B. 


Chlorine fin water] ; Effect of ferric salts and nitrites on 

the ortho-tolidine and st4irch- iodide tc^ts for free . 

J. W. EUms and S. J. Hauser. J. Ind. Eng. Chem., 
1914, 6, 663—654. 

Under suitable conditions colour changes are produced 
in solutions of o-tolidine not only by chlorine (this J., 1913, 
1126) but by all oxidising agents. Ferric salts and nitrites 
are the only oxidising agents likely to bo met with in 
natural waters and these must be present in quantity 
equivalent to 0-9—1 part Fo or nitritc-N per million in 
order to produce a colour. Moreover they can readily 
be detected by qualitative tests. The starch-iodide 
method is affected by ferric salts and nitrites in a similar 
manner.— A. 8. 


Patents. 

Water; Apparatus for the eleotrical puriiicaliem of—. 
H. B. Hartmann, Assignor to G. A. Dunning, Phila- 
delphia, Pa. U.S. Pat. 1,101,278, Juno 23, 1914 ; date 
of appl., Aug. 11, 1911. 

The discharge pii>o from an electrode chamber is provided 
with a gas pocket and the flow of water from this pocket 
controls the supply of current to the electrodes; an 
electro-magnetic valve regulates the flow of water 
through the electrode chamber towards the gas pocket, 
the valve being held (wn while the current is supplied 
to the electrodes. — W. P. S. 


Sewage and like organic refuse ; Process for the treatment 

of . J. C. Butterfield, London. Eng. Pat. 6921, 

Mar. 10, 1913. 


Sbwaoi, etc., is heated with petroleum 

in a doeed retort at a low temperature (600 —800 F., 


Posser machines for disinfecting, washing, starching, dyeing, 
etc. Eng. Pat. 21,979. See VI. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Cinchona trees grown in Madagascar ; Value of the . 

E. Perrot and C. A. Huber. Bull. Sci . Pharmacol. ,1914, 
21, 257—263. Chem. Zentr., 1914, 2, 149. 


The results of the examination of barks from cinchona trees 
cultivated si nee 1900 from seeds and nlants obtained from 
Java, are shown in the following table 



Bark 

Bark from roots. 


from 

stem. 

J, 

2 

3 

Total alkaloid 

Anhydrous quinine 

lUnchonidine 

Cinclioninc I 

Amorphous alkaloids 

Tannins 

Water 

% 

8«4 lOJS 

103 0113 

0-58 4-67 

0-25 305 

000 3-15 

23-34 30-68 

8-1 7-6 

i 

% 

10-25 
2-67 
4-79 
l-,4l 
1-48 
, 86-76 
6-0 

% 

9-75 

1-26 

1- 23 
4-4 

2- 6 
19-6 

8-8 

Yield of basic quinine sulphate 
Leeuwenhoek’s reaction .... 

2-33 

Very 

weak. 

. 

0-162 3-69 1-60 

Strongly positive. 
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A sample of bark from branches and two samples of 
mixed bark from stems and branches contained resj^ecti vely: 
total alkaloids, 1-77, 2-64, 1-65 ; tannins, 14-74, 16-78. 
13-9 ; and water, 9-7, 9-16, 8-36%.— A. S. 

Organic basts ; Displacement-curves of some . Appli- 

cation to the determination of some alkaloids. R. Goubau. 
Bull. Acad. roy. Belg., aasse dcs sci., 1914, 63—90. 
Chem. Zentr., 1914, 2, 172. 

The displacement curve of a base is defined as the curve 
representing the change of electrical conductivity of a 
solution of a salt of the base on addition of increasing 
quantities of a second base capable of completely displacing 
the first base from its salt. In applying the method a 
known excess of hydrochloric acid is added to a known 
quantity of the base, the solution is diluted with water or 
alcohol, if necessary, its electrical conductivity determined 
at a definite temperature, then N /i or iV/10 sodium 
hydroxide added in 0-1 c.c. portions and the alteration of 
conductivity observed. The curve obtained consists of 
three portions, the first representing the neutralisation of 
the excess of acid, the second being the displacement-curve 
proper and the third representing the increase of conduc- 
tivity due to excess of sodium hy&’oxide. The form of the 
displacement-curve varies according to the character of the 
base, and the method may be applied to the determination 
of small quantities of alkaloids. Experiments in this 
direction were made with cocaine, homatropine, atropine, 
coniine, nicotine, aconitine, pilocarpine, nu»r])hinc, codeine, 
quinine, quinidine, cinchonidine, cinchonine, strychnine, 
and brucine. — A. S. 

Ocniiopicrin and gentianose in the fresh roots of purple 
gentian. M. Bridel. J. I’harm. Chim., 1914, 10, 62 — 66. 

About 1-3% of gentioj)icrin and 0-4% of gentianose were 
obtained in crystalline form from the fresh roots of 
Gentiana purpurea, L. — F. Shdn. 

Lemon-grass oil from India. Bull. Imp. Inst., 1914, 12, 
222—225. 

Cochin lemon-grass oil sold in the United Kingdom has 
recently begun to show signs of insolubility in 70 and 
80% alcohol (see this J., 1913, 306, 623). Of 5 samples 
id commercial Cochin oil three (Nos. 3, 4 and 6) wore 
insoluble in 5 vols. of 70% alcohol, the other two (Nos. 1 
and 2) dissolved to a clear solution in 2 vols. and 1 75 vols. 
respectively, 'rhree of the oils gave the following figures ; — 



No. 1. No. 2. 

No. 3. 

»p. RT. at 15°C 

0-901 0-917 

0-908 

Rotation a,u 

—5'' 3&' — 

about — 2" 


(at 21'’) 

(at I9“) 

Aldehydes (by blsulpliitc) % 

68-5 77 1 

73 


Two varieties of ctoss — the “ red- ” and “ white- 
stemmed — are distill^ in North and ("entral Travanoore. 
Oil from the white-stemmed variety more closely resem- 
bled oitronella than lemon-grass oil. The oil from red- 
stommed nass had the sp. gr. at 15° C., 0-925, and con- 
tained alcmhydes, 71*5%. It was not soluble in 6 vols. 
of 70% alconol to a clear solution, but was soluble in 
0-8 vol. or more of 80% alcohol, and gave a somewhat 
turbid solution with 6 vols. The oil was separated by 
tteam distillation into a readily volatile portion, 65%, 
and a residual viscous oil, 35% ; the readily volatile oil 
was soluble in 2-4 vols. of 70% alcohol, the residual oil 
was insoluble in 12 vols. The insolubility of some Cochin 
oils may therefore bo due to distillation being carried too 
far.— R. G. P. 

Vetiver oil from Fiji. Bull Imp. Inst., 1914, 12, 226 — 227. 
Tus oil was viscous and yellowish-brown and had the 
sp. «. at 16° 0., 1-018 ; and saponif. value, 47. It was 
soluble in 1^ vols. of 80% alcohol, becoming turbid with 


3 vols. or more. It resembled “ heavy ” vetiver oil as 
distilled in Euro|)e rather than “light” Reunion oil. 
Its value is uncertain, and the demand is fully met by 
existing supplies. — R. G. P. 

Ylang-ylang oils from the Seychelles and Mauritius. 
Bull. Imp. Inst., 1914, 12, 228—232. 

Two samples from the Seychelles and one from Mauritius 
gave the following results : — 



Seyehellew. 



1 . ' 


2. after 

Mauri tiua. 




IcocpiiiR 
for 3 yrs. 


Sp. RT. at 15’ C. 

0-9507 

0-9200 

9-02.50 

0-9883 

Rotation, . . 

- 28’ 5' 

—30“ 

-28“ 30' 

—30’ 


at 20’ 

at 21’ 

at 24’ 

at 20’ 

Acid value .... 

.3-3 

4-2 

2-0 

7 

Ester value . . 1 

126 0 

42 2 

53-5 

173 

Saponif. value 
Saponif. value 

129 3 

40 4 

50 1 

180 

aib-r acetylation 
Solubility in 90% 

181 

— 

— 

211 

alcohol 

Cb-ar 

Soluble 

Soluble 

(3ear 


with 

in 1 vol., 

in i vol., 

with 0-1 


than 9-8 

turbid 

I turbid 

to 2-5 


vol , 

wltli 

I with 

vols,, 


turbid 

more 

1 vol. or 

turbid 


with 0 8 


more 

with 


or more 



more 


Sample 1 from the Seychelles closely resembled first-grade 
Manila oil in chemical character although the odour was 
somewhat pungent. The Mauritius sample would probably 
only fetch Bs.— 48. per o/.., over-production having ren- 
dered the sale of all but high-grade oil unwimunerative. 

— R. G. P. 

Clove oil from Mauritius. Bull. Imp. Inst., 1914, 12, 
232—233. 

Trial distillations in Mauritius gave yields of only 11*5 
and 10-2% of oil respectively against the 16 to 18% 
usually obtained in Euro|io ; the low yield may bo due to 
high moisture content. Two samples of oil had sp. gr. 
at 15° (/., 1-001 and 1-067 ; and rotation, aj, at 22°— — 10' 
and — 6'. They contained eugenol 89 and 95% and were 
soluble in 1-6 vols. or more and in 1-25 vols. or more 
resTwetively of 70% alcohol. Though inferior in colour 
ana aroma to oil distilled in United Kingdom, the oils were 
of good quality and would meet with re^y sale. — R. G. P. 

Clove leaf oils from Mauritius. Bull. Imp. Inst., 1914, 
12, 233—236. 

Three samples had sp. gr. from 1-059 to 1-062 and con- 
tained 90 to 91% of eugenol. The oils were of dark 
colour but would be saleable at about Ss. 9d. per lb. as a 
source of eugenol for the manufacture of vanillin. In 
Mauritius only 1-62% yield of oil was obtained from 
clove leaves; leaves from the Seychelles distilled at the 
Imperial Institute yielded 4-6%. — R. G. P. 

Sandal wood oil from Mauritius. Bull. Imp. Inst., 1914, 
12, 236—237. 


Three samples of oil distilled from the heartwood (1 and 2) 
and sapwood (3) of Santalum album gave the following 
results ; — 



1. 

2. 

8. 

Sp. RT. at 16’ 0 

0-9788 

0-9804 

0-9814 

Rotation, ap at 20° C. 

—21° 19' 

—20’ 19' 

—20° 86 

Acid value 

1-4 

1-7 

2-2 

Saponif. value 

4-7 

3-9 

2-8 

Saponif. value after acetyl- 




atlon 

199-7 

203-3 

203-0 

Santalol % calctl. from 




saponif. value after acetyl- 




atjon 

93-1 

96-0 

94*9 
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All three oils were soluble in 6^ vols. or more of 70% 
alcohol at 15° (\ They contain^ a satisfactory amount 
of santalol but were somewhat dark-colour^. They 
would probably sell readily at about 208. to 21s. i)er lb. 
in London. — R. G. P. 


Esmential oils; (JonalUuenls of . Action of high 

temperatures on the aeaquiterpenea ; formation of terpinene ; 
artificial preparation of the blue compound found in 
many essential oils. F. W. Semmler and W. Jaku- 
bowicz. Bor., 1914, 47, 2252—2259. 

Tub condensation of such substances as isoprene, terpencs, 
and sesquiterpenes can be effected by heating in sealed 
tubes to about 276“ C. (this d., 1914, 7($5), whilst at 320” C. 
the converse reaction takes place. Heating to the latter 
teniperature resolves /j-gurjunene into a terpiiM*ne, 
CjoHi,, and diteriienes. a-Gurjunene similarly yields a 
hydrocarbon, CjoHn* a ditorpene, and a blue compound 
which boils between 140° and 180° C. at 11 mm. and is 
decolorised by distillation over sodium. Cedreno and 
caryophyllene yield hydrocarbons, C,oHj,. Cadinene on 
the other hand yields a small proportion of a monne.yclic 
sesquiterpene, whilst the greater portion remains un- 
changed. ™K. .Shdn. 

Borneol in the presence of metals and metallic oxides ; 
Catalysis of — — . J. Aloy and V. Brustier. J. Pharm. I 
Chilli., 1914, 10, 49—51. 

Bornbol was heated in a tube partly filled with finely 
divided copper in such a manner that the vapours passed 
over the metal. At about 300° C., dehydrogenation took 
lace with the formation of camphor, the transformation 
eing complete when the vapour was passed slowly. 
Higher or lower temperatures led to diminished yields. | 
With nickel at 350" C., also, camphor was formed, whilst 
a small yield was obtained with iron. Using thorium oxide 
as catalyst at 350" C. a mixture of terpene hydrocarbons ! 
containing pinene was obtained. — F. Shdn. \ 


Patent.s. 

Dihalogen paraffins ; Manufacture of . F. E. Matthews 

and H. J. W. Bliss, London. Eng. Pat. 15,048, June .30, 
1913. 

A MIXTURE containing olefine hydrocarbons and saturated 
hydrocarbons is fractionated so that the olefine hydro- 
carbons in each fraction are ohieffy such as have the same 
number of carbon atoms in the molecule, and the fractions 
are treated with only sufficient halogen to effect the satur- 
ation of the unsaturated hydrocarbons, when the dihalides 
can be separated by fractional distillation. — F. Shdn. 


Butadiene and homologues thereof ; Manufacture of . 

W. H. Perkin, Manchester, and F, E. Matthews, London. 
Eng. Pat. 15,049, June 30, 1913. 

Butadiene or its homologues are obtained by subjecting 
oleffnes to the action of oxidising substances or substances 
which combine with hydrogen at elevated temperatures, 
with or without the use of catalysts. — F. Shdn. 


MononitrO' and dinitroaminobenzene-arsinic acids or subsli^ 
tution derivatives thereof substituted in the amino-group ; 

Manufacture of . C. F. Boehringer und Sohne, 

Mannheim-Waldhof, Germany. Eng. Pat. 29,546, 
Dec. 22, 1913. Under Int. Conv., Dec. 24, 1912. 

Compounds are formed by the interaction of ammonia or 
ammonia derivatives and 4-ohloro-3- nitrobenzene- 1-arsinio 
aoid or 4-ohloro-3.ff-dinitrobenzene-l-ar8inio acid. The 
compounds obtained from 4-chloro-3-nitrobenzeBe-l- 
arsinio aoid can be farther nitrated. — ^F. Shdn. 


Therapeutic agents [derivatives of aurothiosulphuric arid] 
in the treatment of tuberculosis and syphilis ; Process of 

manufacturing new compounds suitable as . Farb- 

werke vorm. Meister, Lucius, und Briining, Hochst on 
Maine, Germany. Eng. Pat. 1869, Jan. 23, 1914. 
Under Int. Conv., Jan. 31, 1913. 

Aubothiosulphates of organic bases are obtained by 
allowing the latter or their salts to intoraot with auro- 
thiosulphuric acid or its salts. 'Phe cthylenediamino com- 

t iound is a white crystalline powder, easily soluble in water 
)ut soluble with difficulty in alcohol. — F. Shdn. 


Esters of the terpene series ; Process for prejHiring thera- 

peutimlly -active . Kalle und Co. A.-G. Ger. Pat. 

273,850, Oct. 8, 1912. 

Bromo-dertvatives of alkyl- or aryl acetic acids of the 
general formula, KR'CBr.COOJl, where R and R' 
represent an alkyl or aryl residue, arc condensed in the 
usual manner with terpene alcohols. The resulting esters 
possess soporific properties resembling those of the bromo- 
dialkylacotamidcs. — T. F. B. 


Acetijlsalicylic acid ; Process for preparing a comjmund 

lurm salt] of . Dr. Schiitz und Co. Gor. Pat. 

274,046, April 10, 1913. 

Equimolkuul.vb quantities of acotylsalicylic acid and urea 
are dissolved in high per cent, alcohol or other suitable 
solvent at 60“ C., and the combined solutions are evaporated 
at as low a temperature as possible, ])refcrably in a 
vacuum. The product consists of pure urea acetyl- 
salicylate, uncontaminated with the salicylate ; it may be 
used in medicine on account of its antirlmuinatic, analgesic, 
and antiuratic properties.— T. K. II. 


a-Bromo-isovalerylurea ; Process fur preparing u compound 

[acctylsalicylate] of . Knoll und Co. Ger. Pat. 

274,^9, Aug. 2, 1912. 

Molecular proportions of acotvlsalieylic acid and u- 
bromo-isovalerylurca are made to react by melting them 
together, with or without addition of a solvent. The 
product exhibits the sedative ])ropertic8 of the urea 
compound together with all the characterisl iiiS of salicylic 
acid compounds, but without the sudorific effects asso- 
ciated with acetylsalioylic acid. — T. F. B. 


a-Bromoisovalerylurea : Process for prejtaring . Knoll 

und Co. Gor. Pat. 275,200, July 27, 1912. 

An tt-bromo-isovaleryl halide is converted into the cyanate 
by treatment with a metallic cyanate in presence of an 
indifferent diluent, and the cyanate is treated with 
ammonia to produce a-bromo-isovaloryluroa. A general 
process has been worked out for the preparation of acyl 
cyanates by treating acyl halides with metallic cyanates 
in presence of a diluent ; when silver or mercury cyanate 
(the latter prepared from mercurous nitrate and potassium 
cyanate) are used, the acyl cyanates are nearly always 
obtained in quantitative yield. — T. F. B. 


C-Allyl-o-hydroxybenzoir acids; Process for preparing 

derivatives of . Farbenfabr. vorm. F. Bayer und 

Co. Gor. Pat. 274,047, May 23, 1913. 

C-ALLYL-o-HYDROxyRENZOic acids are treated with 
ocylating agents, and the acyl derivatives are convert^ 
into salts. The products possess antipyretic, antineuralgio, 
and antirheuniatic properties ; in tliis respect they are 
more active than tno corresponding acylsalicylio acids. 

— T. F. B. 
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Alkyloxywyl-, dialkyloxyaryU, and alkyhnedioxyaryUamino- 
propanes or their N-monoalkyl derivatives ; Process for 

preparing . E. Merok. Ger. Pat. 274,360, Deo. 24. 

1912. 

Uksatubatbd propylene compounds of the general 
formula, R.CH^.OH : CH, or R.CH : CH.CH, (where R is 
alkoxyaryl, dialkoxyaryl, or alkylenedioxyaryl) are 
treated with hydrogen halides, and the products are 
treated with ammoiaa or a primary aromatic amine. In 
the treatment with hydrogen halide, the halogen atom 
attaches itself to the unsaturated carbon which is nearest 
to tho benzene nucleus. — T. F. B. 


"Trichloroethylene from acetylene tetrachloride ; Process for 

preparing . Chem. Fabr. Buckau. Ger. Pat. 

274,782, Dec. 25, 1912. 

AoETViiEKS tetrachloride can be converted into trichloro- 
ethylene without the formation of hexachlorobenzene, by 
pawing its vapour over a catalyst in presence of thorium 
•oxide at a temperature not exceeding 390° C. — T. F. B. 


Cyclohexane and its homologues ; Process for purifying . 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat. 274,920, 
May 18, 1913. 

The impurities are removed from crude cyclohexane and 
its homologues by treatment with liquid sulphur dioxide 
or with solutions of sulphurous acid. Pure cyclohexane 
constitutes the upper layer, whilst tho impurities (un- 
saturated hydrocarbons, etc.) pass into tho sulphur dioxide 
layer and can easily be separated from it. — ^T. F. B. 


Saponin ; Process for prejtaring primary decomposition 

products of . F. Hoffmann-La Roche und Co. 

Ger. Pat. 276,048, Oct. 19, 1913. Addition to Ger. Pat. 
207,816 (see this J., 1914, 220). 

“Saponin is treated with hydrogen peroxide solutions at 
temiwratures below 100° C. This process has the advan- 
tage that the liquid remains colourless, and the products, 
which req^uirqd ten to fifteen days to prepare according 
to^the principal Mtent, can by this means be obtained 
in*a single day. — ^T. F. B. 


Acetic' acid and alcohol from coal, lignite, etc . ; Process for 

producing . J. Behrens. Ger. Pat. 276,049, Feb, 

21,1913. 

'The othylenic compounds isolated from distillation-gases 
are’mixed with carbon dioxide and heated to about 400° C., 
and the aldehyde thus produced is oxidised or reduced. 
Yields of about 20 grms. of alcohol or 26 grms. of acetic 
acid were obtained from the othylenic compounds extracted 
from 1000 litres of illuminating gas by means of sulphuric 
acid. About 76% of the ethylenes is convertoa into 
aldehyde by this process. — ^T. F. B. 


Hexamethylenetetramine-methyl borate. ; Process for pre- 
paring , K. H. Schmitz. Ger, Pat. 276,092, 

Aug. 23, 1913. Addition^to Ger. Pat. 206,788 (see this 
J., 1914, 43). 

Hsxambthylxnstbtraminb is heated with boric acid or 
methyl borate with or without addition of fonnaldehyde 
or a mixture of ammonia solution with fonnaldehyde or 
its polymerides ; the same product is obtained by filing 
an aqueous solution of hexamethylenetetramine borate 
for a long time. The resulting methyl borate has the 
composition, 0«H||N4.0H90H.6HBOjp and is much more 
stable than hexamethylenetetramine borate. It is 
applicable to medicine. (See also Ger. Pats. 209,746 
-and 270,486 ; this J.. 1914, 376, 439.)— T. F. B. 
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fi-Ohloro-l-inethyl-^-hydroxybenztneA-oarboxulic acid ; Pro* 

cess for preparing . J. D. Riedel A.-Q. Ger. 

Pat. 275,093, March 20, 1913. 

-CHLORo-m-ORBSOL-soDiuM (ONa : CH, : Cl«3 ; 1 : 6) is 
eated to a high temperature under pressure, in presence 
of carbon dioxide, preferably at 160° — 180° C. An almost 
quantitative yield of 6-chloro-l-methyl-3 -hydroxy benzene- 
4-carboxylio acid is obtained. In contrast with p- 
chlorophenol-o-carboxylic acid, which has not been found 
to possess therapeutic value, tho new compound has 
powerful antiseptic properties. — T, F. B. 

Anhydrides of monobasic carboxylic acids ; Process for 

the manufacture of . £. 0. R. Marks, London. 

From Naamlooze Vonnootschap Fabriek van Cbemische 
Produkton, Schiedam, Holland. Eng. Pat. 12,042, 
May 23. 1913. 

See Fr. Pat. 461,640 of 1913 ; this J., 1914, 219.— T. P. B. 


Para-nitrophenylureas ; Manufacture of . Farbwerke 

vorm. Meister, Lucius, und BrUning, Hochst on Maine, 
Germany. Eng. Pat. 17,123, July 26, 1913. Under 
Int. Conv., July 25, 1912. 

See Addition of July 11, 1913, to Fr. Pat. 469,886 of 1913 ; 
this J., 1914, 219.— T. F. B. 


Salts of acetylsalicylic acid ; Process for weparing . 

O. Gorngross, Griinowald, and H. Kast, Charlottenburg, 
Germany. Eng. Pat. 24,849, Got. 31, 1913. Under 
Int. Conv., Oct. 31, 1912. 

See Fr. Pat. 464,081 of 1913 ; this J., 1914, 439.— T. P. B. 


Chlorine derivatives of the amyl series ; Producing . 

F. Webel, Mannheim, Assignor to Badische AniUn und 
Soda Fabrik, Ludwigshafen on Rhine, Germany. U.8, 
Pat. 1,098,858, June 2, 1914. Date of appl., Feb. 27, 
191.3. 

See Eng. Pat. 19,764 of 1912 ,• this J., 1913, 660.— T. F. B. 


Xsomene; Producing . F. Webel, Mannheim, 

Assignor to Badische Anilin und Soda Fabrik, Ludwigs- 
hafen on Rhine, Germany. U.S. Pat. 1,098,860, 
June 2, 1914. Date of appl., Feb. 27, 1913. 

See Eng. Pat. 13,327 of 1913 ; this J., 1913, 924.— T. F. B. 


Morphine ; Process of manufacturing aUeyheihers of 
M. C. Traub, Basle, Switzerland, Assiraw to J. and D. 
McKesson, Chappaqua, and W. H. Wickham, G. C. 
and I. McKesson, and H. D. Robbins, New York. 
U.S. Pat. 1,100,998, June 23, 1014. Date of appl.. 
May 6, 1912. 

Skb Eng. Pat. 22,611 of 1011 ; this J., 1012, 667.— T. F. B. 

Salts of high molecular fatty acids containing arsenic and 
a halogen. E. Fischer, Rerlin, Assignor to Synthetic 
Patents Co., New York. U.S. Pat. 1,101,733, June M, 
1914. Date of appl., Aug. 12, 1913. 

See Eng. Pat. 10,370 of 1013 ; this J., 1914, 438.— T. F. B. 


Iron salts of high molecular fatty acids containing arsenic 
and a haJ^en. E. Fischer, Berlin, Assignor to Synthetio 
Patents Co.. New York. U.S. Pat. 1,101,734, June 80 
1914. Date of appl, Aug. 12, 1918. 

SxBGor.Pat. 271,168 of 1013 ; this J., 1914, 603.— T. F. B. 

Manufacturing highlg active extracts rich in enxymee end 
niimgenous matters for use in baking, for medicinal end 
pther purposes- Eng. Pat. 13,928. See XIXa, 

D 2 
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XXL-PHOTOQRAFHIC MATERIALS ARD 
PROCESSES. 

Patent. 

Photographs; Process of making coloured . R. 

Fischer, Bteglite, Germany. U.S. Pat. 1,102,028, 
June 30, 1914. Date of appl., Jan. 27, 1913. 

See Gor. Pat. 263,335 of 1912 ; this J., 1913, 47.— T. F. B. 


XXIL— EXPLOSIVES; MATCHES. 

Explosions ; Jteport of Board of Trade enquiry irUo dectric 
Zain . [Cd. 7481.] 

Serious explosions on ignition of vapour generated by 
short circuits in underground cables have not occurred with 
alternating current, or with concentric, lead-covered paper 
insulated, or three-core cables, or with cables laid solid in 
pitch conifK)und, but have occurred in the case of cables 
insulated with vulcanised bitumen, and drawn into 
bitumen casings or laid solid in bitumen. As bitumen 
has been much more extensively used than pitch com- 

g mnd, however, a direct comparison is not possible. 

itumen and pitch mixed with whinstono dust were 
distiUed : the limits of inflammability of the gases were 
narrower for bitumen than for pitch compound, but the 
difference disappeared if the gases were cracked at 1000“ CJ. ; 
no pyrophorous carbon was formed. It is recommended 
that where the solid system is employed, wood troughing 
should be used only in suitable soil, with mains in seiiarate 
troughs two inches apart and packed between with earth 
or sand, and not be-low impervious pavements or close 
to houses, that existing, or now bends should be eased off 
and straights filled and cooled first and that services 
should be taken into houses, preferably by armoured 
cables, in such a manner that gas cannot enter. — 0. E. M. 

Patents. 

Maich-splints •, Process of treating .MW. G. Wey, 

Barberton, Ohio, Assignor to The Diamond Match Co., 
Chicago, 111. U.S. Pat. 1,098,700, .June 2, 1914; date 
of appl. May 29, 1913. 

Match sticks are dipped at 121“ C., in paraffin wax, in 
which phosphorus has been dissolved.— G.lW.[McD. 

Process for removing bromate from chlorate. Ger. Pat. 
274,471. See VII. 


XXm.-ANALYTlCAL PROCESSES. 

Laemosd, the sensitive component of the indicatorllacmoid. 

R. Hottingor. Biochem. Zeits., 1914, 65y 177-— 188. 

Commercially pure lacmoid is a mixture essentially of 
three constituents, all of which respond as indicators: 
these are (o) “ laomosol ” (ab<mt 20%), (6) “ lacmoid ” 
(80%), and (c) a yellowish-red substance. The first, 
which is the most sensitive, is distinguished (from b and r) 
by its solubility in ether and (from c) by its insolubility in 
acidified strong brine; it is best prepared by heating 
10 grms. of resorcinol with 2 o.o. of concentrate sodium 
nitnte solution at 106“ C. until the depth of tint imparted 
by the product to water becomes constant (abemt 40 
mins.), dissolving the mixture in 50 o.c. of water, pouring 
into 1 litre of strong brine (acidified with hydreidorie 
acid), and, after a time, filtering off the precipitate formed, 
washing with toine, dissolving in ammonia, and again 
preoipitatiDg with acid brine. The well-washed p||* 


oipitate is dissolved in a little acetone, the solution poured 
into 30 vols. of ether, allowed to stand, any precipitate 
filtered off and reject^, the ether distilled off from the 
filtrate, the residue dissolved in acetone, and the process 
repeated until no further precipitate forms with ether. 
The yellowish-red constituent is removed] by repeated 
precipitation from alkaline solution, and the powdered 
indicator finally extracted with ether in [a Soxhlet 
apparatus. Laomosol is superior to commercial I^moid 
in sensitiveness and sharpness of colour change; it mav 
be used in aqueous solution or dissolved in ether, alcohol, 
or acetone, and has been found specially suitable in the 
determination of nitrogen by Kjeldahrs method. 

— F.^Sodn. 

Manganese sulphide and the determiruition of manganese. 

A. Villiors. C^omptes rend., 1914, 169, 67 — 69. 

In analytical work manganese sulphide may be produced 
as an unstable rose-coloured, a stable rose-coloured, and 
a green modification respectively. The last is the densest 
form and is most suitable for separations ; it is produced 
by the dehydration, with liberation of heat, of the first 
form. To obtain the green variety foreigit salts should 
be absent and the solution should be rendered ammoniacal 
before the addition of ammonium sulphide. — T. St. 

Titanium and chromium ; Volumetric determination of 

bff means of a modified redactor . 0. Van3[Brunt. J. 

Amer. Chom. Soc., 1914, 88, 1426—1420. 

The reductor used by Shimer and Shimer (this J., 1912, 
956) for the determination of titanium has the disadvan- 
tage that the solution passes very slowly through the long 
thin tube. The author uses a reductor of the usual form 
(containing a column of well amalgamated, coarse granu- 
lated zinc, 2 5 cm. in diameter by 20 cm. in height) wound 
with a few feet of resistance ribbon in series with a lamp 
or other resistance, so that the solution may be boiled. In 
using the reductor, the stojiicock at the bottom is closed, 
and the tu^ is partly filled with hot 6% sulphuric acid, 
the solution to bo retluced then being added. A rubber 
stopper carrying a funnel ttibe witli a stoj^cock, and a 
small vent tube is placed in the top of the reductor, and 
the contents of the latter are heated and kept nearly boiling, 
for 10 — 20 mins. The solution is then exi)elled, by tho 
internal pressure, through a tube to the bottom of the vessel 
Imneath, which contains excess of acidified ferric ammonium 
sulphate. More acid is admitted to the reductor and 
forced out as before, the operations Iwing carried out 
without aocess of air to the space above the zinc. The 
washing is completed with 1% Bul])huric acid with the 
top of the reductor o])en, and the reduced iron is titrated 
with permanganate, the amount of titanium (or chromium) 
being calculated therefrom. — L. E. 

Oas analyses by frarixonaJ distillation at low temperatures. 

Q. A. Burrell and F. M. Seibert. J. Amer. Chem. Soc.,. 

1914, 86, 1637—1648 (op. Lebeau and Damiens, this J., 

1913, 126, 186, 362). 

This method serves for separating the individual paraffin 
hydrocarbons of natural gas. Methane (together with 
any nitrogen) is quantitatively removed by cooling 
sample to — 186“ to — 190° C., removing the gas that 
distils at this temperature, volatilising the liquid residue, 
and twice repeating the liquefaction, etc. Ethane is 
similarly removed from the methane-free residue at 
— 145° to — 126° C., but since the distillate contains some 
propane, it is finally treated at — 165° to — 140° C. 
I^pane is removed at — 126° to — 110°C. and finally 
freed from some aooompanying butane bv distillation at 
—136° to —120° 0.— L. B. 


Mannitol ; The methods for the qttarUitative determination 
qJ . J. Smit Z. anal. Chem., 1914, 58, 473—490. 

In using the method desoribed in this J., 1914, 769, 
oomponndi and derivatives of ammonia are eliminated 
by boili^ with alkali, and the solution is then neutralised, 
ibn^o-adds, when oontaining several firee amino-groupn. 
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must either be precipitated with phoaphotungstic acid or 
else converted by the action of nitrous acid into hydroxy- 
acids ; the latter are extracted by shaking the solution 
with ether in presence of a little sulphuric acid. Tartaric 
acid is removed by precipitation as calcium or lead 
tartrate. As glycerol exerts a solvent action on 
cupper it has to be determined : the method depending 
upon the solubility of glycerol in a mixture of absolute 
alcohol (1 vol.) and dry ether (U vols.) can be 
applied, since mannitol is insoluble in this mixture. The 
method is not readily applicable to mixtures containing 
such nearly related Hubstances as sorbitol, dulcitol, 
etc. — J. R. 

Delermination of malt extract. Dreaper. See VI. 

All improvement of the barium sulplmte determination of 
sulphur in soluble sulphates when sodium salts are present. 
Tumor. See VI 1. 

Examination of [detection of cobalt in] varnishes. Malatesta 
and di Nola. See XIII. 


Determination of carbon in soils and soil extracts. Ames 
and Gaither. See XVI. 


Preparation of “ neutral ” ammonium citrate. Eastman 
and Hildebrand. See XVI. 

New [German] standards for malt analysis. Bode and 
Wlokka. See XVII I . 

Determination of caffeine in coffee. Fendler and Stiiber. 
See XIX A. 

Determination of hardness of waters by the methods of 
Warlki- Pfeifer and Jilacher. 11. Blacher's method. 
Zink and Hollandt. See XI Xb. 

Determination of protein -ammonia [e.g.^ in drinking water]. 
Winkler. See XIXb. 

Effect of ferric salts and nitrites on the o-tohdine and starch- 
iodide tests for free chlori ne [i n water ]. Ellms and Hauser. 
See XIXb. 

Displacement curves of some organic bases. Application 
to the determination of some alkaloids. Goubau. See. XX. 

Patents. 


burner gases or of ammonia in gaseous mixtures. The 
rollout is introduced through d, the gas to be tested 
through k or I, and an inert gas, such as air, through e or d, 
whereby a vigorous circulation of gas and liquid through 



Inflammable (reactive) substances in gaseous mixtures ; 

Determination of — . W. H. Eycrmann. Ger. Pat. 
273,980, March 2.3, 1913. 

The quantity of the innammable constituent is determined 
by measuring the difference in temperature of the gaseous 
mixture before and after a redaction (e.j/., combustion) 
has taken ]jlaee. Thi* apparatus is so constructed that 
the hot gases leaving the reaction chamber serve to 
preheat the incoming gases, and both the reaction chamber 
and preheater are provided with heat-insulating jackets. 
The reaction-chamoer is fitted with baffles to 
thorough mixing of the gases and equalisation of the 
temperature therein. — A. S. 


Precipitates; Machine for washing . H. E. Elson, 

Masontown, Pa. U.S. Pat. 1,097,708, May 20, 1914 ; 
date of appl., Nov. 18, 1913. 

Funnels are mounted in a rotating stand so that they can 
BucccBBivcly be brought into position below a tube which 
delivers the liquid used to wash the precipitate. 

^ _G. w. MuD. 


\amvles of jKtwdered substances or liguids ; ffff 

taking . T. Roberts, Bolton. U.S. Pat. 1,101,668, 

June 30. 1914. Date of appl., Oct. 19, 1912. 

i*.,. Put 202.896 of 1913 : this J., 1913, 928.— T. F. B. 


Gases; Method of, and apparatus for sampling . 

E. W. Brown, Elyria, Ohio. U.S. Pat. 1,100,171. 
June 16, 1914 ; date of appl., Oct. 7, 1912. 

A MEASUBED Sample removed from the main at the same 
velocity as the gas passing through the main is led through 
a weighed filter to determine the amount of sohd matter 
present. — G. W. McD. 


Oas-analysis apparatus for the treatment of ga^es with 
measured quantities of a liquid reagent. K. Heinomann. 
Ger. Pat. 273,726, Juno 6, 1913. 

The apparatus is shown in the figure and is wpecially 
suitable for the determination of sulphur dioxide in 


Trade Report. 


{tasurtu afftcling the. exportalim of goodn Jn mrimu 
Rfmrrl of Trade. Auffust. 1914. 




The exportation of the following articles is prohibited 
Belgium — Arms and munitions of war, substances used 
for the manufacture of explosives, copper, brass, sulphur, 
nitric acid, load, German silver, zinc, and pewter, also 
lubricating oils, burning oils, and “ essences for motive 


anc€.— Benzol, meat preserves, cotton waste, dynamite 
limilar explosives, mineral oils of all kinds, nitrate or 
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Boda, raw and dressed hides and skins, lead, gunpowder, 
guncotton, nitroglycerin and the like, saltpetre, and 
sulphur. 

Austria-Hungary. — I^eathcr, 8ul])hur and sulphuric acid, 
saltpetre and nitric acid, calcium carbide, nitrotoluol, 
glycerin, acetone, sulphuric anhydride, picric acid, 
ammunition and explosives. 

Germany. — 1. Ammunition and explosives, iron and 
steel, tin, aluminium, nitrate of potash, ammonia, soda, 
nitric acid, camphor, acetate of lime, acetone, acetic ether, 
ethyl ether, carbolic acid, benzol, nitrated cotton and 
cellulose, picric acid, nitrate of barium, phosphorus, 
toluol, cresol and mctacrosol, turpentine oil, di* and tri- 
nitrotoluol, diphenylamine, sodium oxalate, antimony, 
mercury, wolfram, and colojihony. 

2. Raw materials for war materials as follows : Iron 
ore, pyrites, copjKr, coal, coke, mineral oils, tar oils, 
textiles, hides and skins, wood pulp, caoutchouc, gutta 
percha, and balata. 

3. Surgical dressings and medicinal products as follows ; 
Pure carbolic acid, mercury, corrosive sublimate, iodine, 
iodides, iodoform and chloroform, pyrazolone, phenyl- 
dimethyl and derivatives, such as ])yramidon, powdered 
opium, morphia and its salts, phosphoric codein, para- 
formaldehyde, quinine sulphatfi and hydrochloride, 
“ arekoline,” salvarsan, bacteriological apparatus, ni^aterial 
for bacteriological cultures, vaccines and serums. 

Also animal ])roduct8, food supplies, automobiles, 
mineral oils, tar oils and all oils produced therefrom. 


Great Britain. — Acetone, benzol, carbons, copjjer, 
copjjer ore, cotton suitable for manufacture of explosives, 

. cotton waste, creosote, dimothylaniline, fulminate of 
mercury, gunpowder, nickel and forro-nickel, oil (blast 
furnace), tar oil, oil fuel, shale oil, ])etroloum oil and spirit 
(including Shell spirit), silk, surgical bandages and dress- 
ings, toluol, zinc. 

The exportation of the following articles is prohibited 
to all foreign ports in Europe and on the Mediterranean 
and Black Sea, except those of Franco, Russia (except 
the Baltic ports), Spain and Porttigal : — Aluminium and 
its alloys; armour plates; asbestos ; coal (steam and large) ; 
engine and boiler ^uickings ; explosives of all kincLs ; 
fuel (manufactured) ; indiarubhor sheet (vulcanised) ; 
manganest^ ; mica ; mineral jellies ; molybdenum ; 
nitrates of potassium and amnionium ; nitrotoluol ; nitric 
acid ; ])ioric acid and its components ; saltpetre ; sulphur ; 
sulphuric acid ; tin ; tin plates ; tungsten ; vanadium ; 
alcohol (os covering rectifietl spirits) ; glycerine, crude and 
refined ; loatl in all forms ; 8alt|ictre ; nitrate of sodium ; 
guncotton ; carbolic acid ; alcohols, ethylic ; alcohols, 
methylic ; alkaline iodides ; belladonna and its prepara- 
tions and alkaloids ; bismuth and its salts ; boric acid ; bro- 
mine and alkali bromides ; castor oil ; chloroform ; cinchona 
bark, quinine and its salts ; coca and its preparations and 
alkaloids ; collodion ; corrosive sublimate ; cresol and all 
preparations thereof (including cres^dic acid) and nitro- 
cresol ; digitalis and its preparations ; ether ; ethyl chloride ; 
formic aldehyde ; hennano and its preparations ; iodine 
and its preparations ; lysol ; mercury and its salts and 
preparations ; morphia and other alkaloids of opium ; nux 
vomica and its alkaloids and preparations ; opium and its 
preparations ; paraffin, soft ; jirotagol ; salicylic acid and 
salicylates ; salvarsan ; all fine chemicals ; sugar, all kinds ; 
glucose ; molasses and invert sugar. 


Books Received. 


Industbial Resourcks op the Philippikb Islands. 
Bureau of Science, Manila. Gratis. 

A PAMPHLET, 9 ins. by 4 ins., issued by authority of the 
Philippine Glovernmont to show the result of the work 
of the Bureau of Science. Detailed accounts of th^ork 


ore to be found in the Philippine Journal of Science, 
reference to which is made throughout the pamphlet. 
The work is divided os follows : Chemical technology, 
limestone and silicate industries, mineral resour^s, 
bacteriology, botany, entomology, fisheries, etc. Under 
the heading “ chemical technology ” are discussed 
Sugar, nipa palm (this J., 1914, ^fi) ; palm bran^ {to. 

1911, 1133); starch; coconut; vegetable oils; perfumw 
and essential oils {ih. 1904, 918 ; 1909, 906 ; 1911, 14M ; 

1912, 90) ; paf>aya gum ; tanning materials {ib. 1909, 
1051 ; 1911, 437, 969) ; dyes {ib. 1911, 737) ; paiHjr pulp 
{ib. 1906, 863 ; 1907, 274, 941 ; 1910, 1460). Alum m 
the form of alunite is found in considerable quantity, coal 
is abundant (this J., 1907, 1040; 1909, 16). guano occurs 
in limestone caves in nearly every province (this J., 1913, 
100) ; medicinal plants grow luxuriantly, but only one, 
Strychnos lytiatii, is exy^orted {ib. 1907, 274) ; the rest, 
such as the castor oil and croton oil plants, kamala, and 
datura are not utilised. Gutta]>ercha is exported (this 
J., 1912, 1138). 


Mines and Quarries ; General Report, with Statistics, 
1913. Part I. Divisional Statistics. [Cd. 7,462.] 
Wyman and Sons, Fetter Lane, E.G Price 7d. 

This return contains statistics nf the number of persons 
employed, the output of minerals, and the accidents at 
mines and quarries in the United Kingdom, arranged 
according to the inspection districts. The total output 
of the undermentioned minerals in the United Kingdom 
in 1913, as compared with 1912, was as follows : — 


(’oal 

Iron 4>re ' 

Olayn and shale | 

LimeHtono (other than chalk).. 1 

Igneous rock I 

Chalk I 

Sandstone i 



Tons. I 
260,4l6,:i:i8 

J2.H0M.950 1 
ll,f)()0,060 ' 

((,(138,215 , 
4,28.'),412 ! 
3,839,567 


1913. 


Tons. 

287,430,473 

15,997,328 

13,859,821 

12,740,664 

7,098,493 

4,858,126 

3,977,803 


Die Nitrocellulosen. Ihro Bildungswoiscn, Eigen- 
Bchaften und ZuBammensetzung. Von Dr. C. 
Haeussermann, Em. Professor der Technischen, 
Hochschule, Stuttgart. Fnedr. Vieweg und Sohn. 
Verlagsbuchhandlung. Braunschweig. 1914. Price 
M. 1.60. 

This volume (9] by 6|:inB.) contains 34 pages of subject- 
matter classified as follows I. Behaviour of cotton 
cellulose with nitric acid and nitro-sulphuric acid. 
II. Guncotton and collodion cotton. III. Nitrohydro- 
and nitro oxy-colluloses. IV. Nitrostarch and nitro-deriva- 
tives of dextrins from cellulose. V. Nitrous esters of 
cellulose. 


Filters and Filter Presses for the Separation op 
Liquids and Solid.s. From the German of F. A. 
BOhler. With additional matter relating to the 
Theory of Filtration and Filtration in Sugar 
Factories and Refineries, by J. J. Eastiok, 
F.I.G, A.R.S.M. Norman Rodger, St. Dunstan’s 
Hill, London, E.C. 1914. Price 128. net. 

Volume (9 J by 6J ins.) containing 167 pages of subject- 
matter with 327 illustrations, an appendix with classified 
references to patents taken out from 1901 to date (pages 
168 to 179), and alphabetical indexes (pages 180 to 184), 
of subjects and names. The text is classi fied as follow^ 
Part I. (i), Filters with loose filtering layer, (ii), Filters 
with woven or felted filtering mediums, (iii), Filters 
with rigid filtering layer, (iv). Separating apparatus 
without filtering layer. Part II. (i), Presses with press- 
cloths. (ii)* F^esses with press-baskets, (iii), TOSses 
with heating or cooling. Part III. (i), Filtration and 
aids to filtration as applied to the sugar industry, (ii), 
Theory of filtration, (lii), Sugar filtration, (iv). Specifica- 
tions of sundry filter press patents. 
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NEW BOOKS, 


Subject List of Works on the fine and graphic Arts 
IN THE Library of the Patent Office. Now Series 
BM — BZ. The Patent Office, 26, Southampton 

Buildings, London, W.C. Price 6d. each. 

A feature of the New Series of Subject Lists, issued 
guides to the contents of the Library, is that the headings 
contain certain marks indicating the location of classes 
of books in the Library. This work contains 224 small 
8vo pages. 

Subject List of Works on Piiotombchanioai, printing 
and photography in the Library of the Patent 
Office. New Scries CA — CC. The Patent Office, 
26, Southampton Buildings, London, W.C. l*rice 6d. 

Contains 121 small 8vo pages. 

Subject List of the Works on the Silicate Industries 
(Ceramics and Glass) in the Library of the Patent 
Office. New Series CD — CK. The Patent Office, 
25, Southampton Buildings, London, W.C. Price 6d. 

Contains 84 small 8vo pages. 


Michadis^ E. : Die Kleidorfarberei, W&scherei u. 
Detachur. Ein Haiidbuoh aus der Praxis f. die Praxis. 
(VII, 84 S. ra. 48 Abbitdgn.) gr. 8^^. Wittenberg, A. 
Ziemson. 1914. M. 2.50. 

ValenUif Prof. E. : Dio Rohstoffe der graphisohen 
Druokgewerbe. 2. Bd. : Dio bunten DruckfarDcn. (XII, 
310 S. m. 48 Abbildgn.) gr. 8"'. Halle, W. Knapp. 
1914. M. 11. 


VIII* • Kerauiischos Praktikum. An- 

leitung 7M keram. Laboratoriumsarbeiton auf 
chem. Grundlago f. Studierciub’. u. Techniker der keram. 
Industrie. (X, 90 S. m. 10 Abbildgn.) gr. S”. Halle, 
W. Knapp. 1914. Cloth M. 4.80. 

Rieke^ Dr. R. : Bostimmung dor Warracausdehnung 
oiniger kerarnischer Massen. (14 S. m. 6 Fig.) gr. 8°. 
Berlin, Keram. Rundschau. 1914. 75 Pf. 

Wiesenberg, W.; Fabrikationsfohler in Ofenfabriken. 
(32 S.) gr. 8°. Berlin, Keram. Rundschau. 1914. 
Cloth M. 1. 


New Books. 


I The Roman numerals in thick tyiHJ refer to the flimilRT clawiflca- 
tion of ab^troote under “Journal and Tatent Literature and 
in the “List of Patent Applicatioua.” 


I DubbeJ, H. : High-Power Gas Engines. 4to. Con- 
stable. London. 1914. Not 21s. 


Mdzger : Tochnik des Filtcrns, Filter im Klein- u. 
Grossbotriob in. besond. Beruoksicht. ihrer Bedeutg. f. d. 
ofTontl. Gesundheitspflege. VJT. 162 S. m. 124 Abbldg. 
Wien. A. Hartlebon. 1914. Cloth M. 4.80. 

Ombeck, Dr. H. : DruckverUist stroniendor I^uft in 
goraden zylindrischen Rohrloitungen. (64 S. ra. 38 
Abbildgn.) Lex 8^ Berlin, J. Springer. 1914. M. 1. 

TTa BraunkofUenindustrie, Die deut. I. Bd. 15. Lfg. 
Halle, Knapp. 1914. M. 2. 

BuUer, K. : Oil Fuel : Its Supply, Composition, and 
Application. 3rd ed., greatly enlarged. Cr. 8vo, pp. 342. 
C. Griffin. London. 1914. Net Ts. 6cl. 

Arcnd^, H., and C. Morsner : Handbuch f. die inter- 
nationale Potroleiim-Industrie. .lahrg. 1914. 614 

S.) cr. 8”. Berlin, Finanzvorlag, G. ra. b. H. Cloth 
M. 12. 

Cooper -Key, A. ; A Primer on the Storage of Petroleum 
Spirit and Carbide of Calcium. Cr. 8vo, pp. 136. C. 
Griffin. London. 1914. Net 28. 6d. 


lY Abrarm, 1), A. : Tests of bond between concrete 
* and stool. Urbana, 111., Univ. of 111. 238 p. il. 
diagrs. tabs. O. (Eng. Exp. Stat., bull.) pap. 1914. $1. 

Hodgson, F. T. : Mortars, plasters, stuccos, artificial 
inarbloB, concretes, Portland cements and comjK)sitions, 
including reinforced concrete. Chic., Drake, c. 6—522 
p. pis. 12'". 1914. $1.60. 

Y Calvert, A. F. : Nigerian Tin Fields. 12mo, pp. 46. 
* Wilson. London. 1914. 6d. 

Demuth, T. : Technologic der Metalle f. die Fort- 
bildungsBchulen dor Schlossor u. Schniiede. (IV, 126 
S. m. 244 Fig.) 8'". Wien, K. Doiitickc. 1914. Cloth 
M.2. 

Oowland, W. : The Metallurgy ot the Non-Ferrous 
Metals. Illustrated. 8vo, pp. 634. C. Griffin. London. 
1914. Net 18s. 

Hobart, J. F. : Soft Soldoring, Hard Soldering, and 
Brazing. Cr. 8vo, |»i». 204. Constable. London. 1014. 
Net 48. 

Hofmann, H. 0. : Metallurgy of oopimr. N. Y., MoGraw- 
HiU. 656 p. il. 8". 1914. $5. 

Johnson, f‘. M. : Rapid methods for the chemical 
analysis of 8|)ecial stools, skiel-making alloys and graphite. 
2nd ed., re-written. N.Y., Wiley. Chapman and Hall, 
London, c. 11 -[”437 j). figs. 8'\ 1914, $3 or 128. 6d. 


Btrohm, R. T. : Oil fuel for steam boilers. N.Y., 
McGraw-Hill. 145 p. il. pocket size. 1914. $1. 

Coste, J. H., and E. R. Andrews : The Examination 
and Thermal Value of Fuel, Gaseous, Liquid and Solid. 
Cr. 8vo, pp. 294. C. Griffin. London. 1914. Net 68. 

|Tt» Blok, A. ; The Elemontarv Principles of Tllumin- 
• ation and Artificial Lighting. 12mo, pp. 236. 
Scott, Greenwood. London. 1914. Net 3s. 6d, 


V Shaw, N. : Manchurian Tussore Silk. Demy 8vo, 
* pp. 43. Luzac. London. 1914. Net Is. 


VT Onnswindt, F. : Das Farben der Seide, Wollscide, 
* Halbsoide, und Kunstseide. VII, 240 S. Wion. 
A. Hartleben. 1914. Cloth M. 4.80. 


Krause : Dos Aluminium u. seine Legierungen. Eigen- 
sohaften, Gewinng. Vorarbtg. u. Verwd. VJI, 296 8. m. 
64 Abbildg. Wien, A. Hartleben. 1914. Cloth M. 6.80. 


Luwk, Prof. G. : Fortschritte der Minoralogie, Krist- 
Uograiffiio u. Petrographic. Hrsg. v. der deutsohen 
lineraiog. Gesollschaft. 4. Bd. (Ill, 384 S. m. 25 
Lbbildirn.) gr. 8\ Jena, G. Fischer. 1914. M. 12.50. 


Smith, H. G. : Minerals and the Microscope. Cr. 8vo, 
pp. 128. T. Murby. London. 1914. Net 38. 6d. 


YTI Klimanek, P. H. : Chinesisches weissos Insekten- 
All. (Pei. La). (18 6.) gr. S°. Wien, Exwri 

Akademie des k. k. osterr. Handelsmiiseums. 1913. 
20 Pf. 


Holmes, R. W. M. : The “ Texas ” garment cleanora, 
spotters, pressers, bleachers, laundrymen and dyers guide 
or manual of scientific and artistic methods, processes, 
formulas, trade secrets, valuable business pointers, 
suggestions and instructions, etc., used by expwts 
in the renovating trade. Temple, Tex., R. Holmes & Co. 
c. 121 p. 8^ 1914. $6. 


''VT Seemann, Dr. F. : I.«itfaden der minoralogjiaohen 
Bodenanalyse. Nebst Beschreibg. dor wichtig- 
cn physikal Untersuchungsmothoden am gowaohsenen 
oden. Mit 39 Textabbildgn., 3 Taf. u. 7 Mineral* 
wtimmungstabellen. (IX. 110 S. m. 3 Bl. Brkl&rgn.) 
r. ^ Wien, W. BraumiiUer. 1914. doth M. 6. 
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YVlIf Drd/td, W. : ElcUtrizitat in Brauereien. 
A ¥111. V, JQ 9 Abbildgn.) gr. 8. 

Leipzig, 0. Ijciner. 1914. Cloth M. 6. 


RomnthaUr, Prof. L. : Ber Nsohwon org^'fohe* 
Verbindungen. Auigowahlte Roaktionon u Verfahren. 
(XVIII, 1070 S.) Lex 8®. Stuttgart, F. Enko. 1914. 
ninrJ, M 3S.20. 


Kusnerow, Dr. U. : Mittcilungon f. Brennerei u. Press- 
hoip'Fabrikation Nebfit Anh. : AdreBsbuch der Lieferantcn | 
f. daB Brennercigewerbr. Nr. 52. Juni 1914. (16 u. IV i 

R.) 8^ RachBcnhausen (Mark, ChausBceRtr. 8), Selbst- 

verlag. 60 Pf. j 


YIYa BrAsdlrh, N. ; Dir Trigwaren-Fahrikation im 
A.1AA. Aub dcr Praxis f. die Praxis 

dargofitcllt u. hrHK. (69 S. ni. Abbildgn. u. 2 Taf.) 8“. 
Trier, N. BeBBclicb. 1914. Cloth M. 1.50. 


Beythten, A.. C. Ilartwich, M. Kliwwer : Handb. d. | 
NahrungBnuttcluntcrBuchg. 23. u. 24. Lfg. Lpzg., Ch. H. | 
Tauchnitz. 1914. M. 2.60 each. | 


KnapVy A. W. : The Practice of Cacao Fonneniation. j 
J. Bale, SonB, A DavidsBon, Ltd., London, 1914. 1b. 


YYTV BoisdU H. LI. : The Elements of Chemistry. 
AAIV. pp Q Lockwood. London. 

1914. 4fl. 6d. 

Clarke, H. T. : An Introduction to the Study of Organic 
(^.homiBtrv. Cr. 8to, pp. 492. Longmans. London, 
1914. 68. 6d. 

Jahrhuch der organischen Chemie. Von Prof. J. Schmidt. 
7. Jahrg. : Die ForBchungBergebnisBe u. FortBchritte im J. 

1913. (XIV, 258 S.) l^x 8“. Leipzig, J. Worner 

1914. Cloth M. 14.30. 

Sabatier, P. : Die Katalyse in der organischen Chemie. 
Aub dem Franz, iibere. v. Dr. H. Finkelstein. (VIII, 
243 S.) gr. I.<eipr.ig, Akadem. VerlagBgrsellBchaft. 
1914. Cloth M. 11.60. 


Konig, Prof. J. : (’hrnur dcr menschlirhen NahrungB- u. , 
GenuBsmittrl. 111. Bd. CntrrBuchung v. NahrungB-, i 
Genuflflmittcln \i. GebrauchBgegrnBtandrn. 2. Tl. : pie j 
tier. u. pflanzl. NahrungRnuttrl. 4.. vollptandig iimgrarb. 
Aufl. Untcr Mitwirkg. v. Drs A. Peythien, A. Bbmcr, | 
Proff., P. HaRetikanip u. a. brarb. (XXV, 972 S. m. 260 
Abbildgn. mi Text u. auf 14 lilh. Taf.) gr. 8^ Berlin, 

,1. Springer. 1914. Half mor. M. 36. 

Lehbiv, Dr. G. : Allgrmrine Nahrungsmittelkunde. 
V^ilkfl ITitel-lauBiz. Mit zahlreichrn Abbildgn. mi Text. 
(XI, 643 S.) gr. 8^ Berlin, L. S.mion Nf. [’llj. 1914. 
Cloth M. 6.60. 

YTYu Carpenter, B. C*. : Heating and Ventilating 
AlAB* Buildings, fith cd., revised and enlarged. 
8vo. Chapman A Hall, l.ondon. 1914. Net 178. 

Whipple, G. V. ; The Microscopy of Drinking Water. 
8vo. Chapmft*' * London. 1914. Net 17b. 

Wood, F. ; Sanitary Engineering. A Practical Manual 
of Town Drainage and Sewagi' and Befuse DiBpoHal. 
3rd ed., revised. r2mo, pp. 306. Griffin. London. 
1914. Net 8b. 6d. 

YYT Adressburh der jihotograiiluBchen Ateliers, der 
photochemigraphiBchen Kunstanstalten u. 
Lichtdruckereien, Bowic samtl. Handlgn. u. Fabriken 
photograph. Apparate, UtetiBilien u. Bcdarfsartikel 
CSlLd., «: Jahrg. I«14/ir,. (XVl l 452 S.) 
gr. 8®. Leipzig, El BcnBcbmidt A Schulze. Cloth M. 10. 

Mayer Dr E. : Dafi Brombldruck verfahren. 3. erweit. 
Aufl. (VII, 126 S.) 8^ Hallo, W. Knapp. 1914. 
Cloth M. 3.30. 

YYTl Eac^alcA, Dr. B. ; Dio ExplofiivHtoffc m. besond. 
AA11« BeruckBicht. dcr neueren Patente. 1. Heft. 
Schwarzpulver u. Sprongsaliietcr. 2., vollig umgearb. u. 
erweit. Aufl. (VIII. 476 S. m. Abbildgn. u. 1 Taf.) gr. 8°. 
Leipzig, Veit A Co, 1914. M. 15. 

YYTTT Becker, A„ u. C. Bamsmier : Ueber radioaktive 
AAllit Mogamethoden u. Einheiten. Aub dem 
radiolog. Inetitut der Universitat Heidelberg. Mit e. 
Vorwort v. P. Lcnard. (39 S. m. Fig.) gr. 8®. Heidel- 
berg, Carl Winter. 1914. 80 Pf. 
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Official Notices. 


BOARD OF TRADF. ANNOUNCEMENT. 

The Board of Trade has issued the following announce- 
ment : — 

“ In view of the cessation of imports from Germany 
and Austria and the fact that there are many articles 
hitherto imported from these countries of importance, 
if not of necessity to British manufacturers, information 
is invited by the Commercial Intelligence Branch of the 
Board of Trade from importers of such articles, as to their 
precise nature and quality, in order that steps may bo 
taken to ascertain whether similar goods might be pro- 
duced in this country, and, if so, whore ; or, if not, from 
what neutral sources they could bo obtained.” 

A Committee has boon appointed by the Society of 
<-heraical Industry to report to the Board of Trade on this 
subject. Communications should be addressed to the 
-Secretary of the Society. 


WITHDRAWAL OF PROHIBITION OF CERTAIN 
EXPORTS. 

Attention is called to the notice on page 846, relative 
^o the removal of the prohibition to export certain articles 
mentioned in the notice in the Aug. 15th issue of the Journal, 
page 810, 

All such Proclamations will be found in the ” London 
Gazette.” 


PATENTS AND DESIGNS ACT, 1914. 

4 and 5 Goo. V. Chap. 18. 

An Act to amend section ninety-one of the Patents and 
Designs Act, 1907. 

7 th August, 1914. 

Whereas by a Convention made at Washington in 
nineteen hundred and eleven, to which His Majesty was 
a party, an amendment was made in Article IV. (a) of 
the International Convention for the Protection of Indus- 
trial Property made at Paris in eighteen hundred and 
eighty-throo, whereby the rights of priority conferred by 
that Article on persons who have applied for protection 
for an invention, design or trade-mark in foreign States 
were extended to the legal representatives and assignees 
of such applicants, and it is expedient for the purpose of 
enabling efioot to be given to the first-mentioned Con- 
vention that such amendment as hereinafter mentioned 
iihould be made in subsection (1) of section ninety-one of 
the Patents and Designs Act, 1 907 

Be it therefore enacted by the King’s most Excellent 
Majesty, by and with the advice and consent of the Lords 
Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, 
as follows : — 

1. The rights conferred by section ninety-one of the 
Patents and Designs Act, 1907, on a person who has 
applied for protection for anv invention, design or trade 
mark in a foreign State shall extend to his legal repre- 
sentatives and assignees, and accordingly subswtion (1) 
of that section shall have effect as if after the words any 
person who has applied for protection for any invention, 
design, or trade mark in that State ” there w^ inserted 
the wor^ “ or his legal representative or assignee.” 

2. This Act may be cited as the Patents and Designs 
Act, 1014 ; and the Patents and l>eeigns Act, 1007, the 
Patents •■wd Designs Act, 1008, and this Act may be cited 
together as the Patents and Deigns Acts, 1007 to 1014. 


PATENTS, DESIGNS, AND TRADE MARKS (TEM* 
PORARY RULES) ACT, 1914. 

4 and 5 Geo. V. Chap. 27. 

An Act to extend the powers of the Board of Trade 
during the continuance of the present hostilities to make 
Rules under the Patents and Designs Act, 1907, and the 
Trade Marks Act, 1905. 

7th August, 1914. 

Bo it enacted by the King's most Excellent Majesty, 
by and with the advice and consent oitho Lords Spiritual 
and Temiioral, and (Jommons, in this present Parliament 
assemblea, and by the authority of the same, as follows : — 

1. (1) The jKiwer of the Board of Trade under section 
eighty-six of the Patents and Designs Act, 1907, and 
section sixty of the Trade Marks Act, 1905, to make rules 
and to do such things as they think oxj^ient for the 
purposes therein mentioned shall include power to make 
rules and to do such things as they think expedient for 
avoiding or siisiiending in whole or in part any patent or 
licence granted to, and the registration of any trade mark 
the proprietor whereof is, a subject of any State at war 
with His Majesty, and any prooe^inM on anv application 
made by any such person under either of the said Acts 
and for extending the time within which any act or thing 
may or is required to be done under those Acts. 

(2) In relation to rules made under this Act the pro- 
visions of subsection (3) of section sixty of the Trade 
Marks Act, 1905, shall not apply. 

(3) If the rules made under this Act so provide the rules 
or any of them shall have effect as from the passing of 
this Act. 

2. This Act may be cited as the Patents, Designs, and 
Trade Marks (Temi>orary Rules) Act, 1914. 

3. This Act and the rules made thereunder shall con- 
tinue in force during the continuance of the present state 
of war in Europe, and for a period of six months thereafter 
and no longer. 

PATENTS, DESIGNS, AND TRADE MARKS 
(TEMPORARY) RULES, 1914. 

Dated 21st August, 1914. 

Statutory Rules and Orders, 1914. No. 1255. 

By virtue of the provisions of the Patents, Designs, and 
Trade Marks (Temiiorary Rules) Act, 1914, the Board of 
Trade hereby make the following Rules : — 

1. The Board of Trade may, on the application of any 
person, and subject to such terms and conditions, if any, as 
they may think fit, order the avoidance or suspension, in 
whole or in part, of any patent or licence granted to a 
subject of any State at war with His Majesty, and the 
Board, before granting any such application, may require 
to bo satisfied on the following heads ; — 

(o) That the patentee or licensee is the subject of a State 
at war witn His Majesty ; 

(5) That the person applying intends to manufacture, 
or cause to be manufactured, the patented article, 
or to carry on, or cause to be carried on, the patented 
process ; 

(c) That it is in the general interests of the country 
or of a section of the community, or of a trade, that 
such article should be manufactured or such process 
carried on as aforesaid. 

The fee to be paid on any such application shall be that 
specified in the First Schedule to these Roles, and the fee 
payable on depositing foreign documents or other papers 
for the purpose of a leoord not already provided for under 
the Patents and Designs Act, 1007, ana the Trade Bfarks 
Act, 1905, shall be that specified in the First Schedule to 
these Rules. 
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An application under this section must be made on 
Patents Form No. 36 contained in the Second Schedule 
to these Rules, and shall bo filed at the Patent Office. 

The Board of Trade may at any time, in their absolute 
discretion, revoke any avoidance or sus^jension of any 
patent or licence ordered by them. 

For the piirposc of exercising in any case the powers of 
avoiding or BUS{)cnding a patent or licence, the Board of 
Trade may ajtpoini such jicrson or j^ersons as they shall 
think fit to hold an inquiry. 

Any application to the Board for the avoidance or 
suspension of any patent or licence may be referred for 
hearing and inquiry to such person or jiersons who shaR 
rc^port thereon to the Board. 

Provided always that the Board of Trade may at any 
time if in their absolute disertdion they deem it expedient j 
in the public interest, order the avoidance or susjtcnsion | 
in whole or in part of any such patent or licence u|>on such i 
terms and conditions, if any, as they may think fit. | 

2. The Comptroller may, at any time during the eontinu- 
ance of these lliiles, avoid or suspend any proceedings on 
any ap]»lication mode under the PaUmts and Designs Act, 
1907, and the Trade Marks Act, lOO.^i, by a subject of any 
State at war with His Majesty. 

3. The Comptroller may also at any time during the 

continuance of these Rules extend the time prescribed ^by 
the Patents and Designs Act, 1907, or the Trade Marks Act, 
1906, or any Rules made thereunder, for doing any act j 
or filing any document, ujwn such terms and subject to such 
conditions as he may think fit in the following cases, j 
namely :-t- i 

(o) Mliere it is shown to his satisfaction that the apjdi* I 
cant, patentee, or proprietor, as the case may be, | 
was provenU‘d froiri doing the said act, or filing the said 1 
document, by reason of active service or enforced , 
absence from this country, or any other circumstances 
arising from tht! pr(‘8ent state* of war, which, in the 
opinion (»f the Comptroller, would justify such 
extension ; 

(t) Where the doinj? of any act would, by reason of the 
circumstances arising from the present stat^ of war 
be prejudicial or injurious to the rights or interests 
of any ap[)li(!ant, patentee or proprietor as aforesaid. 

4 . The term “ person used in these Rules shall, in 
addition to the meaning given thereto by Section 19 of 
the Interjutdation Act, 1889, include any Government 
Department. 

6. All things required or authorisi'd to be done by to or 
before the Board of Trade may be dt)ne by to or before the 
President or a Secretary or an Assistant Secretary of the 
Board, or any person authorized in that behalf by the 
l*resident of the Board. 

All documents purjwrting to be orders made by the Board 
of Trade and to be sealed with the seal of the Board or to 
be signed by a Secretary or an Assistant Secretary of the 
Board or by any person authorised in that behalf by the 
President of the Board shall be received in ovidimce and 
shall bo deemed to be such orders without further proof 
unless the contrary is shown. 

A certificate signed by the President of the Board of 
Trade that any order made or act done is the order or act of 
the Board shall be conclusive evidence of the fact so 
certified. 

0. These Rules shall come into operation as and from 
the Seventh day of August, 1914. 


Ftffi SeJutdulf, 


Fee payable on api)Ucatlon under Rule 1 to Board of 
Trade to avoid or suspend ivatent rights or licence . . 2 0 0 

Fee t>ayable on depositing Foreign Documents or other 
papers for tlie puriiose of a record not already pro- 
vided for under the Patents and Designs Act, RHIT, 

and the Trade Marks Act, 1905 0 2 6 

Dated the 21st day of August, 1914. 


PATENT 

1 Ll 

I 


Second Schedule. 


PatcHtu Form No. 30. 


Patkmth, Dksiqks akd Tbapk Makkn (TsuposARr 
Rulkb) Act. 1914. 


^aj Hor<* In ^ __ 

Hcrt On full; 

nmnr •(IiIithik, 

Hnd de»i'ii|>- 

tlon or CMliing 

of ppHutn or — — - ^ 

ivrsun- 

•ppiyina - — 

l.ho B(.Hrd of Trade to order tbo 
Nndyr.irof Hroularife or suspension of the Letters Patent 

I'Mtfhlor .rv f 

pHrtIcnIurfcof • ~ 

iliM- niH t®d to III) 

under Letters Patent No. (ft) 

of 


Dated this day of. 

(Sijfned) 


Dated the 21 st day of Auffusi, U»I t. 


TRADE MARKS (TEMPORARY) RULES, 1914. 

Dated 2l8t August. 1914. 

SlatiMry Rules and Orders, 1014. No. 1260, 

By virtue of the provisions of the Patonts, Designs, and 
Trade Marks (Temporary Rules) Act, 1914, the Board of 
Trade hereby make the following Rules : — 

1. Tim Board of Trade may, on the application of any 
IKsrson, and subject to such terms and conditions, if anv, 
as they may think fit, order the avoidance or susjiensiOTL 
in whole or in part, of the registration of anv Trade Mark 
the proprietor whereof is a subject of any State at war with 
His Majesty, and the Board before grunting any such 
application, may rociuiro to be satisfied on the followung 
heads : — 

(a) That the proprietor is the subject of a State at w’ur 
with His Majesty ; 

{h) 3’hat the person applying intends to manufactuiv, or 
cause to bo manufactured, the goods or an> of them 
in rospwt of which the Trade Murk is registered ; 

(c) That it is in the general interests of the country or 
of a section of the community, or of a trade, that tho 
registration of the Trade Mark should bo so avo'ded' 
or flUBjwnded. 

The fee to be paid on any such application shall bo that 
spwified in the First Schedule to these Rules. 

An application under this section must be made on Form 
T.M. No. 36 contained in the Second Schedule to theso 
Rules, and shall bo tiled at the Patent Office. 

The Board of Trade may at any time, in their absoluto 
discretion, revoke any avoidance or suspension of any 
registration of a Trade Marie ordered by them. 

For the purpose of exercising in any case the powers of 
avoiding or suspending the registration of a 'IVado Mark the 
Board of Trade may apjioint such jierson or jwrsons as they 
shall think fit to hold an iiKpiiry. 

Any apjilieation to the Board for the avoidance or 
suspension of any registration of a Trade Mark may hc»- 
referred for hearing and inquiry to such person or jiersona 
who shall report tlK'reoii to the Board. 

Provided always that the Board of Trade may at any 
time, if in their absolute discretion they deem it oxpod'ent 
in the nublic interest, order ihe avoidance or susponsion 
in whole or in part of any such registration of a Trade 
Mark upon such terms and conditions, if any. as they mav 
think fit. 

2. The term “ person ” used in theso Rules shall, \n 
addition to the moaning given thereto by Section 19 of 
the Interpretation Act, 1889, include any Government 
Defiartraont. 

1 All things required or authorised to he done by to or 
before the Board of Trade may be done by to or before tho* 
President or a Secretary or an Assistant Secretary of tho- 
Board, or any person authorised in that behalf by the- 
President of the Board. 
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All dooumentB purporfciM to be Ordors made by the Board 
of Tirade and to be sealed with the seal of the Board or to be 
signed by a Secretary or an Assistant Secretary of the Board 
or by a^ person authorised in that behalf by the Ib^ident 
of the Board shall be received in evidence and shall bo 
deemed to be such orders without further proof unless the 
contrary is shown. 

A ceitificate signed by the President of the Board of 
Trade that any onler made or act done is the order or act 
of the Board shall be conclusive evidence of the fact so 
certified. 

4. These Rules shall be called the Trade Marks (Tem- 
porary) Rules, 1914, and shall come into oiwation as and 
from the Seventh day of August, 1014. 


First Schedule. 


The action of hydrazine sulphate on alkali chlorate in 
presence of metalhc iron— clean or rusty — or an iron sall^ 
quickly l^omes violent, especially with lightly rusty 
iron. With hydrazine nitrate and oxalate the action of 
iron is very slow even with warm solutions. 

The catalytic action of copper and iron appears to be 
due to the easy change with these metals from an “ io ** 
to “ ous ” state. Metols not forming two classes of oxides 
! or s^ts are found to be inert. 

Bichromates, arsenates, i)erBulphatos, and osmates are 
reduced by hydrazine salts, but not to a stage wham 
action on a chlorate is {)ossible. Molybdates and vnaa- 
dates are [)articularly active in transferring oxygon from 
I a chlorate to a hydrazine salt. 

! The changes of colour of the solutions during the action 
; servo as an indication of the completion of oxidation at 
reduction. 


Tec payable on appUeatinn under Rule 1 to Board of 
Trade t(» avoid or suHpend the reKiHtrntiun of u Trade 

Mark 2 0 0 

Dated the 2l8t day of August, 1911. 


TllADE 


Stronii Sch(tluh‘ 


MAUK 


Form T M. Nn. 


£ 2 . 


rAi'iNis, DisiONS Airn Tkadk Marks (Tempokart 
(Ivi.Ks) Acr, 1911. 


Tungsta^ and tantalates are not active, although 
tungstic acid is partly reduced by heating with a bydrazina 
salt. 

The molybdate action is quantitatively perfect, excess 
of the hydrazine salt being indicated by the ’ hlna 
molybdenum sub-oxido colour. Tho action in thcM 
cafiCH (Mo. V.) doj^onds on tho reducibility of those olements 
to oxides of the tyties MO or MOj which ro-oxidis© to 
MO3 on contact with chlorates, etc. Molybd’C acid is 
reduced by any hydrazine compound to tho blue sub- 
oxide. 


(o) 1 (or Wp) 

faj Here In- 

i»pi'1 'in full) — ~ 

luiiiKsad nKK 

iiiid drucrtp - - — 

non ori'Hllitig 

of pfnton or - 

prixonH 

nppi,>luK. hpi’oby rcijueht th« I’oard of Trade to order the 
fhi Hera In- avoidance or susiiension of the registmtion of Trade 

MTt numhvr Mark No. (&) registered in (Hass 

and (Ins. in f^r 

width Uif 

Trsde Murk i c 

Ik registered Dated thin day of 


A 20 vol. solution of hydrogen peroxide is apparently 
iinaffociod by hydrazine nitrate. Oopiw and iron imme- 
diately on contact set up an action whilst alkali molybdate 
, and vanadate are without visible offoct. 

Perchlorates in solution have so far resisted Toductlon 
under any of these circumstances ; NH^CIO, and 
' N2H4HNOJ may be melted together without decomposi- 
tion. 


(Signed) 

Dated the 21 bt day of Aiiguht, 101 -1. 
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RKDUCrnON OF (. 1 HT.ORATES TO CHLORIDES BY 

HYDRAZINE SALTS WITH THE AID OF A 
CATALYTIC SUBSTANCE. 

BY W. 11. HODOKIN-SOX. 

Solutions of alkali, or other chlorates (bromates or 
iodates) and hydrazine salts (nitrate, chloride, sulphate, 
oxalate) may be mixed together in any proportion and 
boiled without sign of any reaction. No chloride is 
detectable in tho chlorate solution even after 10 hours' 
boiling. But if a piece of tarnished copiier wire or a 
fragment of CuO bo introduced into a cold solution of 
potassium chlorate and hydrazine nitrate an action | 
commences at the surface of tho solid, nitrogen being 
evolved. If tho solution bo warmetl the action may 
become violent. When visible action — offervesconco — 
ceases either all tho chlorate or all tho hydrazine salt is 
found to have been decomposed. 

Quantitative experiments, using equimolocular solutions, 
show perfect reduction of KClOj and that the reaction is ; 

2KdO3-h3NaH4HN0a=:»«H.O-f3N2-|-3HNOa-f2KCl. 

The amount of copper dissolved is very small. Various 
copper salts produce a like result. 

The action may be employed as a mothcxl of analysis of 
chlorates for chlorine (similarly with iodates or bromates), 
tho sUght excess of hydrazine salt necessary being after- 
wards destroyed by permanganate acidified with nitrio acid. 

Hydrazine sulphate and oxalate do not act nearly so 
rapidly or so well with copper and its salts, probably 
owing to the formation of relatively insoluble double 
oopper-hydrazine salts. 


Manchester Section. 


NOTES ON THE COMPOSITION OF SUNDRY 
RESIDUAL PRODUCTS FROM SEWAGR 

I BY GILBERT J. FOWLER, D.SO., F.I.O., AND JOSEPH CUFFOIB^ 
j A.R.C.S. (DUBLIN). 

I The analyses disoussed in the following pages have 
I iiccumulatea over a period of several years, and altbcw^ 

I there are still sundry lacunes in tho available data* ifc 
I appears desirable to publish tho results so far obtained, as 
, a guide, at any rate, to future work. Tho aim of the 
! investigation has been to discover whether, by carefiol 
I analysis of the residual products obtained at varimn 
I stages of tho sewage purification process, any light ooali 
! be thrown on tho nature of the fermentative cbaimto 
taking place in tho solid suspended or colloidal matter «f 
sewage, os distinct from the processes occurring inaolutioB, 
For this purjjose sludges have been examined from vanoui 
methods of tank treatment at different places and under 
different conditions, and also so called slurry** ffan 
contact beds at different depths and after differing peiiodi 
of exposure to air. 

For tho sake of comparison a number of tables are givoi 
from tho Re|iort8 of tho Massachusetts State Board of 
Health, as summarised in a review of 21 years work givmi 
ill the Report for 1908. 

The samples wore in all cases, unless specially stated* 
washed through a fine meshed sieve Q mm.), dried at 
100® C., and finely ground before analysis. The carboB 
and hydrogen determinations were all made by dimb 
combustion with copper oxide, and the nitrogen wm 
determined in some oases by combustion, in others by ton 
Kjcldahl method. In most cases the figures are the mmm 
of two well agreeing analyses. All ratios and pereentMBS 
' of carbon, hydrogen, and nitrogen are calculated am ub 
1 volatile matter as determined by loss on Ignition. In a 

• t 
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low. caaes determination ol ether extract and oxvgen 
absorption from permanganate (mgm. per gram) nave 

b3on made. , , - n • 

The results may be classified under the following 
heads 

1. Products obtained under awiErobic conditions, i.c., 
from sedimentation and septic tanks. 

2. Products obtained under aerobic conditions, viz., 
from slate-b^s and primary and secondary contact beds. 

3. iWucts obtained by “ weathering ” sundry of the 
above. 

1. .^m*cro6tc conditiorui. 

Tables Ia, 1b and Ic, give the analysis of material taken 
from the inlet and outlet of various septic Unks. 

Tables Ia and Ib show that the finer particles of organic 
matter are deposited at the outlet ena of a septic tank, 
as evidenced by the higher proyiortion of organic matter. 
They also indicate that the digestion of organic matter 


has proceeded further at the outlet than at the inlet, as is 
shown by the carbon to hydrogen, and carbon to nitrogen 
ratios respectively. 

In the case of Table Ic, containing results from the 
Hampton Hydrolytic Tank, it is seen that decomposition 
of the sludge has proceeded further than in the cases of 
Tables Ia and Ib, probably owing to more equable 


conditions. 

Table II gives the comjiosition of deposits from various 
experimental tanka in Calcutta, through which the wwage 
was allowed to pass 1, IJ, 2 and 3 days, resiieotively. 


From these figures it would appear that the sludge from 
the hydrolysing chamber of the Hampton Tank has also 
been fairly completely digested. I naamuch as the Calcutta 
sludge was practically free from grease, it may bo inferred 
that the loss of carbon is mainly duo in these cases, and 
in the case of the hvdrol ytic tank, to cellulose fermontatiori. 
This agrees with br. Travis's early observations. 


Table Ia. 

Little Hulton Septic Tank. 


Where tuken. 

% 

Ornanlc 

matter. 

bainiiic 
dried 
100" C. 

%H. 
Sample 
dried 
100“ C. 

% 

Sample 

dried 

noo’ C. 

% c. 

Orff anil* 
matter. 

O' 11 
/O Al. 

Orpanic 

matter. 

%N. 1 

Oranic 

matti-r. 

Ratio 

1 C: H 

Ratio 

C:N 

No. of 
sample. 

iMlot 

Outlet 

34-4 

45-6 

21-60 1 
2f>-58 ' 

1 2-05 

3-07 

A M 

62.6 ! 
66 1 I 

5 »r> 

1 5 73 

1 

4 01 1 

6-54 

t 10:1 ^ 
1 8:1 

1 15-.6:1 

10 : 1 

1 

2 


Table Ib. 

Shotley Sejdic Tank 



Inlet 

610 

36-23 

1 5-73 

8-12 

4-10 

50-4 

1 

1 6-11 

i 6-0 

1 6-5:1 

1 6-5:1 

1 

12:1 
j 10:1 

3 

4 

Outlet 

85-() 

44-46 

6-85 






Table Ic. 

Hampton Hydrolytic Tank. (Sampled July 23, 1907.) 


Sludge chamber i 64-7 | 

Hydrolysing chamber .... 56-6 | 

1 

34-16 1 

20 16 j 

1 

5-17 1 

303 j 

2*64 

3-64 

1 

8-00 ! 
6-94 

4*08 i 
6-41 ! 

0 .6 : 1 
5:1 

13:1 

6 : 1 





Table II. 








Calcutta Model Septic Tanks. 





Whore taken. 

% 

Organic 

matter. 

% t’. 
Sam))lc 
drifil 
100“ V. 

%H. 1 
Sample ! 
dried 
100“ c. 

%N. 
Sample 
dried | 
100“ C. 

% c. 

1 Organic 
matter 

O' vr 
/«> . 

1 Organic 
matter. 

%N. 

Organic 

matter. 

Ratio 

IJ:H 1 

Ratio 

C: N 

u’ 1 a iiiivH 

84-8 

38-6 

6-88 

6-51 

45-42 

8-11 

7-98 

6- 40 

7- 20 
6-85 
7.01 

5- 6 : 1 

6- 2 ; 1 

7-1 

7-1 

T2, 11 days 

T4, 1 day 

80-0 

82-1 

84-09 

40-7 

43-55 

46-2 

6*46 

700 

7-8 

5’83 

5-63 

5-96 

52-01 

64-50 

8-.60 

0-17 

6: 1 
0:1 

7-5 : 1 
8:1 


Tables III and IV. 

Comparison of SetUed and Septic Sludge, Manchester. 

, Table HI. 

Settled Sludge. All samples taken at exit. 


W'hero taken. 

I)at«. 

% 

Organic 

matter. 

%c. 

Sample 
dried at 
100“ C. 

%H. 
Sample 
dried at 
100“ C. 

Of V 
fO 

Sample 
dried at 
100“ C. 

%c. 

Organic 

matter. 

%H. 

Organic 

matter. 

%N. 

Organic 

matter. 

Ratio 

0:H 

Ratio 

C:N 

No. of 
sample. 

21/11/05. No. 7 Tank .. 
22/12/05. No. 6 Tank .. 

Ho. 9 Tank 

3/1/06. No. 7 Tank .... 

47-45 

66-35 

54-97 

59-18 

27-83 

33- 93 
81-78 

34- 68 

8-37 

4-61 

4-45 

4-26 

255 

8-40 

8-40 

8-04 

68-65 

60-22 

54-10 

58-60 

7- 10 

8- 20 
8-10 
7-20 

5- 37 

6- 03 
6-19 
6-66 

8:1 

7- 6:1 
6-7:1 

8- 3:1 

11 :1 
10:1 

9- 1 
0-1 

9 

10 

11 

12 

Amage 

54*5 

32-06 i 417 

8-82 

67-89 j 7-66 

6-06 

7-6:1 

9-5 : 1 
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Table IV, 
Septic Sludge. 


Where taken. 
Date. 


Tank 9 

10/2/06. Tank 1 4577 

2/1/06. Tank 4 48*46 

14/12/05. Tank 11 47*10 

3/11/05. Tank 12 43-27 

9/8/06. Tank 4 56*1 


Ratio 

C:H 

Batio 

C:N 

Ko. of 
sample. 

7*6:1 

11 : 1 

13 

1 7:1 

10: t 

14 

7.5:1 

9. 1 

15 

1 7:1 

13:1 

16 

1 7:1 

14:1 

17 

; 7:1 

10:1 

IB 

1 

12:1 

19 

7*29:1 

A 11:1 



Tables III. and IV. show interesting comparative 
analyses of sludge from sedimentation and septic tanks at ; 
the Davyhulmo Works of the Manchester Corporation, i 
The carbon to hydrogen and carbon to nitrogen ratios 
bring out clearly that under the conditions which prevailed , 
during the time the tanks were under observation, the . 
septic tanks were doing little or no work in the digestion I 
of organic matter, but were acting as sedimentation tanks. 


Aerobic Conditions.— it is interesting to compare with 
the foregoing results the analyses of products obtained by 
sedimentation under aerobic conditions. Such a proiWCT, 
r.gr., is the deposit accumulating in the Dibdin slate bw, 
and in Table V. are given sundry analyses of the slu^e 
from the Devizes slate beds, in the conditioM cwcurnng 
on the slate, and after a iieriod of “ weathering out of 
contact with sewage. 


Table V. 

Aerobic conditions. Devizes, July Sth, 1905. 


rn weathered, 1 nun. 
Weatherwl. 1 nun. .; 
lln weathered i nun. . . 
Weathered, i min. .. 


% 

Organic 

matter. 

1 

%H. 
Saiiipio 
drie<l at 
100'' 0. 

%N. 
Sample 
dried at 
100" C. 

%c. 

Organic 

matter. 

%H. j %N. 

Organic Organic 
Diattcr. matter. 

Ratio 

C:H 

Ratio 

C:N 

No. of 
sample. 

) — 1_ 

1 

29*21 

170 

3007 

2407 

1 

1 

3*80 

1*99 

3*31 

1*83 

61*7 

37*7 

1 52*7 

60*2 

7*2 6*7 

5*5 4 4 1 

7*4 5*8 

6*1 4*5 

7:1 

7 : 1 

7 : 1 
10: 1 

7*7:1 
8*5 : 1 

9 : 1 

13 ; 1 

5 

7 

6 
* 


An examination of samploa 3 and 4 rep^onting rfudgo 
from the inlot and outlet ends respectively of the Septic 
Tank at Shotley by other extraction and oxidation by acid 
permanganate gives the following results, calculated on 
the loss on ignition : — 


Sample 3 
Sample 4 


Ether extract. ' Oxygen 
abuorptifin. 


mgrnis. per grm. 
11-5 
14-8 


This loads to the rather surprising conclusion that com- 
plete destruction of fat does not take place under anaerobic 
Conditions, though hydrolysis and some breaking down to 
lower fatty acids doubtless does occur. The common 

experience of the w.>h 

deposits of sowage grease buried out of contact with air 

confirm this conclusion. i. 

The following tables from page 492 of the Mas^husetts 
Report above referred to shows that an apprwiable per- 
centage of fat is still present in the samples analysed ; 

Percentage composition of dry septic tank sludge. 

Tank. Date. 1 ersl ^or^' gSllc Fats, ^r- Hydro- 
inatter gsnic. N. bon. gen. 

I L. 

~k Mar.. 100« 64 0 46-4 i-7 11'9 261 

B'. Dec., 1901 I 45-# 84-4 ^ _ _ 

E. Oct., 1903 ! 70*9 ^*1 ® ® _ 

S’ dSJ’ 1909 i»7 44-8 U 11-8 |6-8 4 0 

h". Sec.’, 1908 I il-0 49-0 2-8 10-8 27-7 S-8 


The results in Table V. show that the organic content 
and ratios of C to H and C to N in the correspomhng 
columns in Tables I., II., IV. and V. are of the wme oniw, 
and taken in conjunction with the analyses in Table 111., 
point to the conclusion that sludges obtwned under aerobic 
and anaerobic conditions, after incipient decomposition, 
are similar in empirical chemical composition, though 
they may differ widely in their physical and biological 
characters. The “ weathered ” portions of the samplw, 
bring out the further chemical change under aerobic 

conditions. .... j- a au.. 

The higher carbon to nitrogen ratios indicate the 
nitrification of a portion of the nitrogen by bacterial 
agency, and the subsequent removal of the nitrate, so 
leaving a residue richer in carbon. 

Examination of samples 5 and 7 by ether extraction 
and oxygen absorption shows disappearance of fatty 
matter on “ weathering,” and a simultaneous reduction in 
I oxygen absorption. 


Ether Extract. 


Oxygen Absorptloo. 
Mgms. per gnn. 


Sample No. 5 
Sample No. 7 


Analyses of various “ slurries ’* from pnmary and 
Booondary contact bods, following (except for Nos. 30 and 
33) open septic tanks, are given in Table VI. 

A study of these figures shows ttot the ratio of car^n 
to nitrogen is highest where oxidation is most active, i.e., 
that the nitrogen is eliminated as nitrate faster than the 
cellulose, etc., is destroyed under aerobic conditioiA 
Analyses of slurries from secondary oonteot b^ bnng 
i out certain interesting results. It will be noted that 
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Table VL 

SampUa from various filter beds, collecied under different conditions. 


Where taken. 

. % 

Organic 

matter. 

0/ p 
/O 

Sample 
dried at 
100" 0. 

%H. 
Sample 
dried at 
100“ C. 

%N. ^ 
Sample 
dried at 
100" C. 

%c. 

Organic 

matter. 

%H. 

Organic 

matter. 

%N. 

Organic 

matter. 

Ratio 

C:H 

Ratio 

C:N 

No. of 
samplo. 

Davyknlms. 

Blurry from No. 30 Bed, 
waterlogged portion, 

20/10/05 

43*86 

24*02 

2 37 

2*27 

545 

5*4 

5*2 

1 

! 

10: 1 

10:1 

23 

Blurry from No. .30 Bed. 
good portion, 21i ' 1 1 , 05 

44*7 

20*54 

3 03 

2*50 

55*0 

7*0 

5*6 

8:1 ^ 

10: 1 

24 

Blurry from No. 2 Bed, depth 
6" (after 4 inoutlis test) 
4/1/00 

42*87 

20*06 

2*33 

1*58 

46*8 

5*43 

3*7 

i 

8*5:1 

12:1 

25 

Blurry from No. la Bed (near 
septic tank) after f> years 
work 

38*11 

10*7 

213 

1*60 

52*1 

5*6 

4*2 

9:1 

12: 1 

20 

Vtimnry Bed Slurries. ' 

Id Catohpit of Wasliing 
Plant 

38*0 

18*47 

i 

2 17 

1-67 

47*72 

1 5*60 

1 4*31 

8*5:1 ! 

10:1 

31 

2od C’atohpit of Washing 
Plant 

43*6 

21*85 

2*44 

215 

50*11 

1 5*57 

4*9 

10 1 1 

10 : 1 

82 

Secondary beds, 

Burface near Inlet, 23/11 /05 

50*74 

27*44 

i 3 75 

349 

42*49 

6*06 

6*87 

7:1 ; 

C'2 : 1 

34 

Ditto 4” doep, 30/5/06 .... 
Ditto 3” --6" deep 

32*04 

, U .57 

‘ 1*64 

1*38 

29*87 

5*12 

4*31 

0 : 1 

7 : 1 

35 

! 42*2 

2.5 21 

2 00 

1*86 

59 71 

4*75 

4*40 

12:1 i 

15 : 1 

37 

Ditto 6" — 0" deep 

1 41*2 

18 4 

; 2-10 

1 

44*66 

5*09 

— 

9:1 

— 

38 

Blurry washed from aurfacc, 
after standing about a 
week in a heap 

46*6 

22*93 

i 

1 3*18 

1 2*65 

49*20 

6*82 

1 

6-68 

7:1 1 

9 : 1 

36 

Withi nylon 

No. 1 Bed 

32*7 

18.5 

2*10 

1*88 

56.57 

1 6*42 

i 

! 5 '51 

9:1 i 

10 : 1 

30 

No. 6 Bed 

21*4 

14*27 

1 

1 0*54 

66*66 

j 3*74 

j 2*54 

17-5 : 

26: 1 

33 


Table VII. 
Weathering expe.rime.ni8. 


Description of Sample 
and Experiment, 

% 

Organic 

matter. 

Sample 
dried 
KMl" C. 

Sample 
drie«l 
BHl" (\ 

?o N. 
Sample 
dried 
100" C. 

O' 

/O 

Organic 

matter. 

% H. 

Organic 

matter. 

%N . 

Organic 

matter. 

1 

Ratio 1 
(;:H 1 

1 

Ratio 

C:N 

No. of 
sample. 

Sludge from primary effluent 
carrier 

48*0 

22*83 

3*78 

3*83 

44*61 

7*73 

7*83 

6:1 

6*1 

21 

Ditto after several weeks 
weathering 

49*0 

19 07 

3*82 

2*05 

38 21 

7*65 

4*10 

5:1 

9*1 

22 

Slurry from No. 1 Bed, near 
carrier, 4/1/06 

35*89 

18*60 

2 20 

2*13 

1 57*8 

6*13 

6-0 

8*6:1 

8*6 : 1 

t 27 

After 1 5 days weathering . . 

36*27 

19*53 

1 2*07 

1*92 

■ 53 84 

6*71 

63 

10*1 

10 : 1 

28 

After 28 daya w'eathering . . 
Septic sludge, No. 11 Tank 

31*91 

17*91 

1 1*77 

•95 

: 56*12 

5 54 

2*97 

10 1 

19 : 1 

29 

47*10 

2.5 32 

3 5.5 

2*20 

, 53*76 

7*53 

4 06 

7 : 1 

13 : 1 

16 

Septic sludge after oxidation 
in experimental filter . . 

49*1 

22 31 

1 3*22 

2 49 

1 45*43 ! 

6 56 

5*07 

7 : 1 

9:1* 

40 

Ditto, No. 1 Tank 

40*77 

25 42 

1 3*80 

2-57 

1 54*35 

8*12 

5*50 

68:1 

10 : 1 

14 

Ditto, 2 months oxidation 

47*6 

23*12 

j 3 48 

2*17 

1 48*57 

7*31 

4*66 

6*8 : J 

10 : 1 

41 


• ThV lower C : N ratio may in this case be due to elimination of fat on oxidation. 


•Amples from the surfaoo show C : H and C : N ratios lower 
than those characteristic of primary bod slurry. This 
would seem to be due to the great amount of bacterial 
and other life firesent in the up|)or portion of the secondary 
bed. Lower down in the bed or after weathering the 
carbon increases in pro{>ortion to the hydrogen and nitrogen 
owing to processes of oxidation. 

The same result is shown in the analyses of various 
•amides before and after weathering, given in Table VIT. 

The disappearance of oxi disable matter is further shown 


by the following results of special examination of a slurry 
before and after 15 days weathering : — 



Ether extract 
(% organic matter) 


Oxygon absorption from 
permanganate in gnus, 
per grm. 


0-3 I m* 

7i I 49-7 


The following tables quoted from page 331 of the above 
mentioned Massachusetto Report indicates the disappear* 
anoe of fat from the deposits from sewage filters : — 


Table showing relation between fats and organic malier in sewage sludge^ sediment from, contact and trickling 
filters, and sands from experimental seuage filters at Lawrenoe. 


Sample of 

Per cent, of 

Carbon, j Hydrogen.| Fats. 

Lose on 
ignition. 

% 

which 
fats are 
of loss on 
ignition. 

% 

which 
fate are 
of 

carbon. 

carbon 
in fats. 

% 

carbon 
in fats 
is of total 
carbon. 

ilndover sludge 

27*00 

4-0 

19-70 

49-60 

89-3 

78-0 

12-2 

45-8 

Regular I^iwrenee Sewage Sludge .... 

38*90 

6-3 

22-20 

69-60 

82-2 

671 

13*8 

36*5 

BecUment from Filter 186 t 

13*70 

2 3 

0-12 

32*90 

0*36 

I 0-88 

0-07 

0-60 

Bedfanent from Filter 137 c 

18-00 

2-9 

0-41 

88-70 

1-06 

i 2-21 

0-25 

1-80 

Sediment from Filter 135 - 6 T 

22*20 

3-3 

2-37 

43-80 

5-40 

1 10*70 

1-61 

6 * 80 " 

Sediment from Filter 221 c 

16*00 

2-7 

3-36 

34-90 

9-62 

20-20 

2-10 

12-60 

Band of Filter No. 1 , Average 

0*256 


0-017 

0-534 

807 

6-64 



Sand of Filter No. 6 , Average 

0-428 


0-024 

0-838 

2-86 

5-61 



Band of Filter No. Oa , Average .... 

0-300 


0017 

0-004 

2-81 

6-67 



flata In Sewage Sludge 

62-0 

11-7 
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In the following table, from page 376 of the same Report, 
two linos have been added giving the percentages of 
nitrogen on the loss of ignition. It is then soon that there 
is little difference in ratio, confirming the fact stated on 
page 81 7 of the present paper, that the empirical chemical 
composition of the organic portion of sludges from varioi.s 
.sources differs but little. 

It is only when these are completely fermented under 
anaerobic conditions or allowed thoroughly to oxidise, are 
“ weathered ” so to spoal^that a marked change in the 
chemical ratios becomes d^mront. In the first case then 
change is mainly due to cellulose fermentation, in the 
aecond case it is the nitrogen which disappears most 
rapidly, though fat destruction takes place. Those facts 
are important from the point of view of agriculture. 


Aimlysea of Sediments from Sewage and Effluents of Filters 


Nos. 135 and 

136. 


! 

i 


Sewage 

sedi- 

Sediment of alter. ' 


ment. 

No. 135 

No. 130 1 

Per cent, of total Nitrogcii (Kjoldahl) | 

2 ;i7 

1-37 

1-41 

Per cent, of N dotd as Alb. Nil, . . ! 
Per cent, that Albd. NH, is of total 

1-30 

0-70 

0-78 

N (Kjoldahl) 

.'i.'i-OO 

.51-00 

55-30 

Albuminoid NH, (pta. ])er 100,000) 

157500 

851-00 

05200 

1. (MS on ignition (per cent.) 

Total Nitrogen (iier cent, of loss on 

58-50 

1 

27-00 

31-50 

Ignition) 

Albuminoid Nitrogen (per cent, of 

4-0 

4-9 

4-4 

1 

loss on Ignition) 

2-2 

2-5 1 

2-4 ; 

^ i 


The following general conclusions from the above data j 
-ap{iear therefore to be justified : — j 

1. That there is no great difference in empirical chemical i 
composition between sludges obtained by ordinary 
sedimentation, incipient septic action, and aerobic sedi- 
mentation as in slate bods. 

2. That under conditions of vigorous anaerobic fermenta- 
tion the main change is a destruction of cellulose matter 
with a corros])onding decrease in the amount of carbon 
present compared to the nitrogen and hydrogen. 

3. That for the final elimination of fat and of nitrogen, 
cond’tions of active oxidation are necessary. 

4. Future research may more profitably bo directed to 
the physical and biological differences between sludges of 
various origin and the action of sjwcial solvents and 
reagents u]>on them, rather than to their empirical chemical 
•composition. 

The authors’ thanks are due to Mr. E. M. Mumford, 
M.Sc., and to Mr. J. M. Drummond, M.8c., for assistance 
in completing the above analyses. 


Communication. 

ALCOHOL ESTIMATION IN THE TROPICS. 

BY K. 0. BEOWNINO, M.A., AND 0. T. SYMONS, B.A. 

For the last nine years one of the authors has noticed 
that the usual hydrometer method (*.e., by brass Sikes's 
hydrometer) of ascertaining the strengtn of aqueous 
■alcoholic solutions at high temperatures (80® — 90® F.) gave 
jresults not in agreement with those obtained by pykno- 
meter readings at 60® F. and Hehner's tables (Analyst., 
Volume 6, 1880, pp. 42 — 63). 

Sir Charles B^ord found that in India, Sikes's tables 
gave inoorreot spirit strengths, especially at high air 
temperatures and with weak ^irits. He has published 
•a set of tables for use with ^es's glass hydirometers. 


whioh have been adopted in India. (Corrected Sikes’s tables 
published by the Superintendent, Government Printing, 
Calcutta, 1910.) 

The authors, for the past two years, have been engaged 
in comparing the readings of glass and brass hydrometers 
using aioohols whoso strength was determined by pykno-, 
meter readings at 60® F. and Hehner’s tables. 

They have also included a set of readings on alcohols 
whose strength was determined by pyknometer readings 
at 35® C.* using the standard tables published in 1913 by 
the United State's Bureau of Standards. 

At the same time the refractive indices of these alcohols 
were determined at 30® C. (using the Zeiss immersion 
rofractomotcr). 

This is a very convenient method of rapidly estimating, 
alcohol strengths from 0 — 35% by weight of alochol : abov^ 
this strength the accuracy is not satisfdctory, as will bo 
seen from the curve annexed. 



% alcohol by wt. (U.S. tables). 


Methods, 

Various forms of pyknometer were tried, Sprengel’s, 
Perkin's, Bousfield’s (Chem. Soc. Trans., 1908, 079—^81) 
using inside and outside cap stoppers, Warren’s pattern 
(100 c.c. capacity with perforated stopper and nound on 
external cap), and Wade and Memman’s (Chem. Soc. 
Trans., 1912, 2429 — 2443). Wade and Mernman’s form 
was found to be by far the most satisfactory. The 
pyknometers wore made either of “ R ” or quartz glass. 
The thermostat used for 60® F. consisted of a teak tank 
holding about 02 litres. It was efficiently lagged and 
strongly stirred by a series of paddles mounted on a shaft 
running along the lower portion. A small electric motor 
with a worm reduction gear supplied the power. ^ Two 
pieces of plate glass were loBorted on the upper portion of 
two opposite sides so that observations could be made 
on the level of liquid in the pyknometers while they were 
immersed in the water. The tank was oooled by oireulating 
ioe water through copper coils, the flow of water being 
controlled by an electrically worked relay. 

Temperatures were taken on thermometers recently 
standardised at the National Physical Laboratory and the 
Reicbsanstalt, a largo Beckmann thermometer being used 
to show variations in temperature. It was not found 
ossible to keep the temperature constant to more than 
/1(K)® C. The thermostat for measurements at 36® C. 
consisted of a copper tank holding about 89 litres of 
water. It was mounted in a table and stirred by paddles 
on a horizontal shaft, driven by a brass chain from a small 
electric motor with worm reduction gear. 

At the top of the two opposite sides, plate glass windows 
were inserted, like those on the low temperature thermo- 
stat. The heating was done by a gas fet controlled by 
a Lowry spiral regulator, 

• The temperature of 86* C. was adopted, as the laboratc^ 
temperature in the tropics frequently exceeds 80* 0., and expert- 
meots showed that at 36° C. a very constant temiierature could 
be maintained. 
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A very lensitiTe gM prewure regnlator controlled the 
gas supply, and, as the room in which the thermostat 
was pla^ had a very steady temperature, it was found 
possihle to keep the thermostat temi)erature steady within 
± 1/1000® C. Wade and Merriman (Chem. Soc. Trans., 
1912, 2432) have pointed out that it is necessary to keep 
the temperature constant within 1 /lOOO® C. to give results 
accurate to one in the 6th place of decimals and within 
1/100® C. to the 6th decimal place, cf. also “ Density and 
thermal expansion of ethyl alcohol and of its mixtures 
with water,” by Osborne, McKelvy, and Bearcc (Bull. 
Bureau of Standards, 9. 416). 

The hydrometers used were restandardised at th<r 
National Physical laboratory at the conclusion of the 
series of measurements and the corrections (where neces- 
sary) are included in the tables.* All weights used were 
standardised at the National Physical Laboratory. 

The following table gives results obtained with aqueous 
alcoholic solutions, the strength of which were determined 
at 60° F. in 100 c.c. pyknometers using Hehner's tables 
for the calculations. 

The hydrometer readings w'ore taken at temperafurM 
about 84° — 88° F. (the usual laboratory temperature in 
the Tropics). 


Table A. 


Htrength 
by pykno- 
meter 
at 60'’ F. 

In % by 
wrieht 
alcoTiol. • 

Hircngili 
by pykno- 
nu-ler 
at 60“ F. 

In % 
Proof 
Spirit. 

(ilasH 
Hydro- 
meter 
• I’R.ml 
TttblrH. 

% Proof 
Spirit. 

CilattH 

Hydro- 

meter 

Bedford’s 

Tablen. 

% ]*roof 
Spirit. 

Brass 
Hydro- 
meter 
• Usual 
Tables. 

% Proof 
Siarlt. 

Brass 

Hydro- 

meter 

Bedford’s 

Tables. 

% Proof 
Spirit. 

loe 

2*34 

3*4 

3*9 

1*8 

2 1 

VW 

4*29 

5*0 

5*6 

:p:i 

3*7 

2-U7 

6*52 

6*95 

7*6 

4*95 

.5*.% 

3115 

8*65 

8*75 

9*5 

7*3 

7*0 

4-87 

10*67 

10 75 

11*65 

8*0 

8*7 

555 

12*14 

12*3 

i;i*3 

10*5 

11*45 

5-84 

12*77 

12*9 

13*75 

11-25 

12*15 

fiftO 

16*07 

16*1 

i:i*9 

12*6 

13*5 

11*38 

24*69 

24*5 

25*:i 

21-6 

22 55 

12*16 

26*35 

26*4 

27 2 

24*95 

25*7 

19*17 

41*15 

40*6 

41*8 

:10*05 

40 15 

19*67 

4-2*20 

41*37 

42*9 

40*52 

41*77 

2:1*64 

60 -25 

48*05 

50*35 

46*92 

49*05 

29*63 

02*49 

61*1 

62*85 

59*7 

61*45 

3.5*16 

73*62 

72*6 

74*1 

73*3 

74 80 

38*67 

80*43 

7n*(H) 

80*2 

78*5 

70*65 

39*17 

81*40 

80*1 

81*4 

79*4 

80*6 

51-00 

10.3*12 

102*7 

103*05 

102*38 

102*63 

59*86 

118*39 

118*1 

1188 

117*5 

118*1 

62*95 

1 2:1*52 

1-23*15 

123 5 

122*9 

123 25 

68*58 

132*56 

i:i2*l5 

132*5 

131*8 

J:i215 

80-92 

151*15 

150*6 

151*1 

150*4 

150*9 

88*90 

162*12 

101*8 

162*7 

161*6 

162*3 


• i.e. Tables supplied with the instruments OcrtlliiK's). These 
nre idontleal with those supplied by Bring and Fagc for us(‘ with 
Hikes' brass hydroiuotcr. 


It will be seen that the brass hydrometer with the usual 
tables (those supplied by the makers of the instrument) 
gives quite inaccurate results, e-specially at low strengths 
and that at no strength are they even approximately 
satisfactory. 

It will also be seen that Iknlford's tables used with glass 
hydrometers give the more satisfactory readings, except 
at low strengths. 

The following table gives results obtained with aqueous 
alcoholic solutions, the strengths of which were ascertained 
by pyknometer readings at 36° (1. using the United States 
tables. The hydrometer readings were taken at tempera- 
tures from 84° — 88° F. 

The tabic requires little comment ; the brass hydrometer 
with the ordinary tables is almost useless, but with Bed- 
ford's tables gives very fair results indeed. 

There seems no doubt that the new United States 
tables are among the most accurate that have been 
published and the authors consider that it would be 
advisable to base all alcoholic work on these. 

The authors also consider that, in view of the confusion 
caused by the use of the term ** proof spirit ” it is time 


* The standardisation was done oomporlng the hydrometers 

against the stantads at the N. P. L. at 51* F. 


Table B. 


LIcohfil 

%by 

sleight 

IJ.S. 

Fables. 

% Proof 
Spirit 
calc, 
from 
sp. gr. 

OlaM 

Hydro- 

meter 

Usual 

Tables. 

% Proof 
Spirit. 

Glass 

Hydro- 

meter 

Bedford's 

Tables. 

% Proof 
Spirit. 

Brass 

Hydro- 

nieter 

Usual 

Tables. 

% Proof 
Spirit. 

Brass 

Hydro- 

meter 

Bedford’* 

Tables. 

% Proof 
Spirit. 

102 

2*25 

8-4 

S-0 

2*16 

24 

1*81 

8*99 

4*9 

5*6 

2*86 

3*25. 

2*82 

6*20 

7-gO 

8-0 

4*70 

5*2& 

3*78 

8*30 

8*95 

9-85 

6*95 

7-6 

4*71 

10*80 

10*55 

11*4 

8*65 

9*4 

5*67 

12*39 

12*55 

13*55 

11*76 

12-6 

0*65 

14*52 

15*1 

15-9 

i:i*4 

14*2 

8*92 

19*40 

20*4 

21-15 

17*9 

18*65. 

11 02 

2 : 1*90 

24*8 

25 55 

22*7 

23*8 

11*86 

25*69 

26-3 

27-06 

24*3 

25*0 

1373 

‘29*68 

30*45 

31*2 

28*6 

29-3 

14*84 

32*03 

32*45 

33*5 

80*5 

31*3 

16*79 

36* 16 

86*17 

37*3 

34*45 

35*65 

18*92 

4064 

40*65 

42*0 

38*4 

39*7 

19*38 

41*60 

41*37 

42*9 

89*7 

41*2 

22 0:i 

47*13 

45*6 

48*35 

44*1 ‘ 

46*7 

25*(H> 

r>:i*46 

52*2 

54*9 

60*1 

53*2, 

29*15 

61*73 

60*95 

62*95 

58*8 

61*1 

32*67 

68*75 

07*7 

69*6 

60*5 

68*4 

34*95 

7:i*24 

72*7 

74*1 

71*4 

72*9* 

.38*80 

80*68 

79*95 

81*15 

79*3 

1 80*6 

39*08 

81*22 

80*77 

82*0 

79-8 

81*1 

43*08 

88*76 

88*2 

89*3 

87*4 

88*i)5 

50*86 

102*87 

102*8 

103*2 

101*7 

102*4 

51*18 

10 : 1*43 

103*2 

103*6 

102 5 

10 : 1*1 

59*75 

118*22 

118*1 

118*6 

117-6 

118*2 

02*84 

123*33 

123*4 

123*85 

122*85 

123*05 

05*28 

127*30 

127*0 

127*5 

126*85 

127:i 

68*45 

1:P2*34 

132*1 

132*45 

131*8 

i:i2*2 

71-8:12 

i:i7*59 

137*6 

137*8 

137*0 

137*1 

75*885 

143*81 

143*65 

144*3 

143*3 

U3-S 

79*25 

148*75 

148 75 

149*2 

148*2 

148*7 

80*60 

1.50*70 

1.50*8 

151*4 

150*2 

150*8 

88*74 

161*83 

Off scale 
at 8:r F. 





of alcohol by weight or by volume. 

Hydrometers should be CToduated to give % of alcohol 
by wesight or % of alcohol by volume and not % of proof 
spirit, and for tropical use should be standardised at say 
30° C. and not 61° F. 

The following table gives the refractive index of aqueous 
alcoholic solutions at 30° C, the strength of the alcohol 
being ascertained from the United States tables. 

Table C. 


Rrfrartive Indicejt by Zeiss Immersion Rrjrarfomcier nt 
30° U. Strength of alcohols determined by United Stal:t 
tables {at 36° U.). 


Alcohol, 

% by weight. 
(United States 
Tables). 

Dip reading 
at :i0“ V. 

Alcohol, 

% by weight 
(United States 
Tables). 

Dip reading 
at ;io“ U. 

0- 

11*8 

32*67 

65*45 

1*02 

13*4 

34*95 

68.30 

1*81 

14*8 

38-37 

71*82 

2*82 

16*4 

38*80 

72*15 

8*78 

17*95 

39*08 

72*5 

4*71 

19*4 

43*08 

76*1 

5*42 

20*5 

50*86 

81*9 

6*67 

21*1 

51*18 

82*2 

6*65 

22*8 

69*76 

86*5 

8*92 

26*5 

62*84 

87*45 

11*02 

3(1*4 

65*28 

88*05 

11*86 

31*9 

68*45 

89*0 

13*73 

35*3 

71*83 

89*55 

14*84 

37*3 

76*89 

90*0 

16*79 

40*87 

79*25 

90*1 

18*92 

44*4 

80*60 

90*0 

10*38 

45*4 

88*74 

87*9 

22*03 

50*0 

89*28 

87*65 

25*09 

54-85 

09*46 

80*0 

29*15 

60*6 


1 


From this table it will be seen that the refractive indcT*- 
reaches a maximum at about 79*26% by weight of alcohol 
(of. Holmes, Chem. Soc. Trans., 1913, 2166). A curvfr 
constructed from these figures with refractometer readinga 
as ordinates and % of alcohol by weight as abscissa 
shows certain irregularities, one being marked at about 
6% by weight of alcohol. The measurements have beea 
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repeatedly and independently checked without producing 
any chanM in the curve and it is proposed to investigate 
these slight irregularities. 

The following table is constructed from Table C 


Tabls D. 


’‘XJST’ 

(U.S.A. Tables). 

Dtp reading 
at 80* C. 


Dip reading 
at 80* C. 

1 

13-4 

27 

57-7 

2 

151 

28 

69-1 

8 

16-7 

29 

60-6 

4 

18-3 

30 

61-9 

5 

19-9 

31 

63-2 

6 

21-7 

32 

64-6 

7 

23 4 

33 1 

65-9 

8 

260 

34 

67-1 

0 

266 

35 

68-4 

10 

28-5 

36 

69-4 

n 

30-4 

37 

70-4 

12 

82- 1 

38 

71-4 

13 

34*0 

39 

72-4 

14 

85-8 

40 

73-3 

15 

37*6 

41 

74-2 

16 

39-4 

42 

i 7.5-1 

17 

41-2 

43 

1 76-0 

18 

42-9 

44 

1 76-8 

19 

44-6 

45 

! 77-5 

20 

46-r> 

46 

1 78-3 

21 

48-0 

47 

1 79-0 

22 

50-0 

48 

1 79-8 

23 

51 -.5 

49 

, 80-5 

24 

53-1 

50 

1 81-3 

25 

54-7 

51 

82-0 

26 

50-2 


1 


In conclusion the authors jpropose to continue the 
investigations of the refractive Index of aqueous alcohoUo 
solutions at varying temperatures, as several points of 
interest have arisen in the present work which appear to 
merit close study. 

Government Analyst's Laboratory, 

Col')mbD, Ceylon. 

Note. — It is worth noting that the glass hydrometers 
alter as they age, in a somewhat largo and irregular manner. 
For example ; A S-stem set standardised at the N.P.L. 
against their standards at 60° F. had in 1011 the following 
corrections : — 


Hydro-l 

1 j 

1 



meter 0 

10 20 30 40 , .50 60" 

70 80 ! 

1 ^ 1 

100 

No.J 1 

! 1 





11728' 0-0 1 

0-0 0-0 '■ III 

i 



11729 1 

, 0-0 0-0 o n 


i ! 


11730 . 

-01 : -0-1 , -0-1 ; 




11731 1 ! 

i ’ -0-1 ' 

0-0 -0-1 



11732; 

ill' 

; -0-2 . -0-2 

0*0 

In |l014 

the B ame set at 60* jF. g.i ve 

i 

j ! 


1 1728 ' -0-3 

-0-2 -0-2 111 


j 


11729 

! -0-2 -0-3 ' -n-3 1 ! 




11730; 

-0-2 -0-2 -0-2 


1 


11731 ' 

-01 

1-0-1 -0-2 

' 


11732 

! i 

1 -0-3 

^•4 

-0*1 
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Patbxt SriniriOAriONS may be obtained bjr poit by remitting m follows ^ 

BnglUh.^--8d. each, to the Comptroller of the Patent Office, W. Temple Franks, Bsq., Southampton Buildings, Chancery lane, 
London, W.C. 

fJailei 5* If. each, to the Secretary of the Society. UMirMnia 

French— 1 fr 0> c. eich, an followi : Patents dated 1902 to 1007 inolmive, Belin et Cie., 66, Rue dw Francs Bourgeois, 
Paris (8e.) ; Patents from 1908 to date, L’lmprlmorie Nattonale, 87, Rue Vloille du Temple, Pans. 

Oermn,—l mark each (with full particulars) to Kalserllch Patentemt. Berlin, German. 


L— GENERAL PLANT ; MACHINERY. | 

Patents. i 

Furnaces. W. Cross, London. From La Soc. dos Porfec- 
tionnomonts d, la Vaporisation, Paris. Eng. Pat. 14,432, 
June 21, 1913. 

Three inclined reciprocating grates are arranged with 
the two Uppermost inclined from front to roar sto]) fashion, 
and the third inclined in the opixisite direction below the 
second. Tho fuel is fed on to the top of the ui>por grato ‘ 
from a rotating drum hopjier and the ashes are similarly | 
discharged from the bottom of the lowest grate. All tho 
grates have cIobihI ash-pits into which air is delivcretl under 
jiressuro ; the front of the furnace is also eloactl. — W. H. C. , 

Separating machin/es ; Centrifugal . B. Hoffman. , 

Topeka, Kans. U.S. Pats. 1,101,648 and 1,101, .W, I 
June 30, 1914 ; datee of appl., Oct. 21 and 24, 1911. 1 

(1). A CLOSED drum is mounted on a hollow horizontal , 
shaft and rotated in a vertical plane. The liquid is fed 
into one end of the shaft and is delivered to the inner | 
periphery of the drum through rad'al branch pipes which . 
project from the hollow shaft and have their ends turned > 
in a d'rection opposite to that in which tho drum rotates, j 
The heavier liquid collects at the inner periphery of the , 
drum, is collected by radial pipes extending from the j 
hollow shaft and is discharged from the opposite end | 
to that by which tho liquid enters, tho shaft haying a 
jD^ition in the centre. The lighter liquid passes directly 
into another passage in the hoUow shaft from the axis of 
the drum. (2). The drum of the machine has tho form of 
a frustum of a cone and is rotatod on a vertical shaft. The 
liquids to be separated are fed into the drum near the axis 
and the separated liquids are discharged the one over the 
upper edge of the drum and the other through one or more 
openings formed in the periphery of the drum at its widest 


part. Those 0 }jenings are normally closed by plugs kept 
in position by a system of levers which rotates on the shaft. 
A sleeve is indo|x>ndently rotated on the shaft lower down, 
HO that at a predetermined speed it causes tho system of 
levers to open the plugs and allow tho liquid to be dis- 
charged.— W. H. C. 

Pasty masses ; Process for separating^ by centrifugalisif^ft 

the liquid ronlained in with simultaneous dry-pressirqf 

of the separated solids. E. Bortoi. Ger, Pat. 276,387, 
March 29, 1913. 

The pasty moss is introduced into tubular bags, a;, of 
permeable material, and those are clewed and placed within 



basket of a centrifugal machine as shown in the figure. 
> liquid separated from the mass passes out through the 
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[Aogttft 61, 1614. 


baaket and the residue is compressed bv the action of 
centrifugal force aided by the movable members, 14, 
which may be hollow metal' boxes weighted by filling with 
water. Around the pressing members, 14, is a casing, 17, 
which is kept in place after the fashion of a spring, and 
serves to shut off the space containing the bags, a*, from 
the interior of the centrifuge. Channels, 0 and 10, are 

f jrovidod so that the bags, x, may be compressed into the 
orm of flat plates as shown by the dotted lines. — A. S. 

Filter -leaves ; Method of cleaning . P. L. Leach, 

Wollaston, Moss., Assignor to Moore Filter Co., Now 
York. U.S. Pat. 1,101,639, June 30, 1914; date of 
appl., Oct. 26, 1911. i 

Lime is removed from the filter fabric by treating it with j 
a 4% aqueous solution of lactic acid at about 160^ F. i 

(66" C.).— W. H. C. I 


Crystals ; Production of large by crystallisation in 

motion from solutions and fused masses. Elektro- 
chemischc Worko G. m. b. H. Ger. Pat. 273,929, July 
17, 1913. 


In the apparatus shown in the 
figure, a is the d«HH(»lving vessel, or 
receptacle for the fused mass, and / 
is the crystallising vessel, which is 
fixed to, and rotates with, the tul>e, 
b. Suction is applied at d to draw 
the liquid up to the level of the 
up}>er edge of /, then the cook, d, is 
clostal and the tube, 6, is rotated, 
whereby circulation of the liquid is 
set up as shown by the arrows. A 
crystal to act as a nucleus is sus- 
iiended at k. By raising or lowering 
0 , the difference of level between 
the li((uid in a, which may Imi 
heated, and in /, and hence also the 
difference in tenifierature, can bo 
regulated as desired. — A. S. 



Qas reactions ; Process for carrying out high-pressure * 

K. H. Vallalat. Ger. Pat. 274,538, Jan. 24, 1913. 


The gaseous mixture in- 
stead of {tassing through 
the entire length of the 
reaction chamber, is divided 
into a number of separate 
currents, each of which 
travels only a fraction of 
the total length. In the 
form of ap{>aratuB shown 
in Fig. 1, the gas is forced 
into the reaction chamber 
through openings, 1, in 
the inner tube, 3, and is 
drawn into the outer outlet 
tube, 4, through openings, 
2. In the modification 
shown in Fig. 2, the gas 
is forced through the per- 
meable tube, 6, into the 
reaction chamber, and is 
withdrawn from the an- 
nular space formed between 
the outer wall and the per- 
meable partition, 6. — A. S. 




Reaction-vessel for carrying out chemical processes of ofl 
kinds between ttoo or more liquids^ solutionst solids tn 
paste fonut and also gases. Westfalisch-Anhaltische 
Sprengstoff-A.-G. Ger. Pat. 274,854, ^pt. 27, 1912. 
The apparatus consists essentially of two vessels, one 
within the other, and either or both of which may ^ 
rotated. The outer vessel has blades, projecting from its 
inner surface and the inner vessel has, on its outer surface, 
similar blades projecting into the sfiaces between the 
blades on the outer vessel. The materials pass con- 
tinuously through the Sjiace between the two vessels. The 
apparatus is sjiecially suitable for the manufacture of 
explosive substances, e.g., for the nitration of toluene. 


Oxidation-reactions ; Process for carrying out . 

Badische Anilin und Soda Fabrik. Ger. Pat. 275,618, 
March 30, 1913. 

Ruthenium or one of its compounds is used as an oxida- 
tion catalyst. The application of these catalysts to the 
oxidation of gaseous hydrocarbons by moans of air is 
disclaimed. — T. F. B. 


Clarifying npjKiratus for intermittent or continuous working, 
H. PapiM*. Ger. Pat. 274,869, June 22, 1913. 

The ajinaratus consists of an upright vessel, a , ])referably 
with a sloping bottom, s, and divided into compartments by 
partitions, 6, b, the centres of which have circular openings 

with raised edges. 
Below these open- 
/ y ings a number of 

^ circular trays, /, /, 

1 1 with central open- 

T"1j aX', ings, are supported 

f |i| pK, on discs, d, d, fixed 

.y I ! to a vertical shaft : 

^ dT — I — those trays are 

d|b^ ~ -j , slightly larger than 

7 -Ir* i V* / the openings in the 

J j[ ’ *5 )>lates, b, b. The 

_ . liquid to be clarified 

'll "V* ^ *** through /', 

I . r/ ' / ^ and, passing down 

' ^ the appal atus, de- 

posits the solid par- 
ticles on the trays 
and plates, finally 
running off through i. 
To clean the appara- 
tus, the travs, /. /, 
together with the 
framework, c, g, are 
lifted by moans of 
-* the counterpoise, g, 
so that they close the 
oiienings in the 
plates, 6, b ; water 
or other washing 
I i liquid is then pump- 

! ed in through open- 

ings as shown at 
/, U washing the solid from the trays and plates, through 
the central openings in the trays, /, /, into the bottom of 
the vessel, whence it is run off through k. — T. F. B. 


Dialyser-membranes. R. Homborg, C. Brahm, and H. 

Muhsam. Ger. Pat. 274,963, Sept. 19, 1913. 

The membranes are prepared from solutions of “ konny- 
aku ” (a product obtmned from ConophaUus, Co/ocosta, 
and similar kinds of plants). The membranes may be made 
more elastic by adding softening agents, such as oils, to 
the solutions, and they are rendered insoluble in water by 
treatment with alkalis or other alkaline substances, 
idkaline-earth carbonates, or basic salts. To increase the 
strength of the membrane, inert substances such as barium 
sulphate, talc, kiese^fuhr and the like may be incorporated 
with the solution or may be precipitated in the membrane 
during its fixing or alter-treatment.<->A. S. 



Tol. ZZXUL. Vo. le.] Cl. IIa^VOSL ; GAS^ MINERAL OILS AN1> WAXES. 


I 

I 

Drying aqueous animal or vegelabh liquids^ eic,^ by admix- | 
ture of anhydrous sodium mUphaU. V. Niegovan. Ger. : 
Pat. 275,127, June 7, 1913. Under lut. Conv., June 7, 
1912. I 

Aftsb mixing with anhydrous sodium sulphate, the mass i 
is dried by exposure to a temperature below the melting I 
point of Glauber’s salt, e.g., in a vacuum over sulphuno j 
acid. When the sodium sulphate is again completely i 
dehydrated, the mass falls to a fine powder from which the . 
anhydrous sodium sulphate can be separated by means of ' 
its insolubility in anhydrous organic solvents. — A. S. j 

! 

Dryinq apparatus. J. E. Hobbs, Coulsdcn, Assignor to Ran- i 
some-ver Mohr Machinery Co., Ltd., London. U.S. i 
Pat. 1,102,662, July 7, 1914. Date of appl., Oct. 21, i 
1912. 

Sbe Eng. Pat. 29.313 of 1911 ; this J., 1913, 221.— T. F. B. 

i 

Drying or cooling granular materials ; Process of . | 

E. Bommann, Assignor to J. A. Topf und Sohne, Erfurt, , 
Germany. U.S. Pat. 1,102,714, July 7, 1914. Date of 
appl., Oct. 29, 1913. 

See Eng. Pat. 29,835 of 1912; this J., 1913, 1147.— T. F. B. ' 

Liquids ; Apparatus for aerating and gasifying . I 

T. K. Irwin. Fr. Pat. 467,288, Juno 14, 1914. Under i 
Int. Conv., Jan. 23, 1913. | 

See Eng. Pat. 1925 of 1913 ; this J., 1914, 274.— T. F. B. | 

i 

Ua.— FUEL; GAS; MINERAL OILS AND j 

WAXES. I 

i 

Hydrogen ani methane ; Modification of the Jaeger method ' 

for determining . Wibaut. J. Gas Lighting, 1914, ' 

127, 174. I 

The Jaeger method consists in the fractional combustion i 
of the gaseous mixture bv iiassing it over copper oxide, I 
first at 260 ’ — 270’ C., to burn the hydrogen, and then at j 
rod heat to burn the methane. Botli steps in the process | 
arc very slow. To accelerate the combustion, the author j 

adds sufficient cerium dioxide to give a grayish white | 
mixture with the copper oxide. A silica combustion tube i 
is used, filled with nitrogen before the exiwriment, and j 
the gas is passed through the tube 4 to 6 times, eaoh passage j 
taking 1 to 2 mins. The copper oxide is regenerated by 
means of oxygen after each experiment. A sample of I 
coal gas containing H 49-9% as determined by absorption ' 
with palladium black, and CH4 20'9% as determined by 1 
explosion, gave by the now method, H49-5 and CH., 1 
21-2%.— A. T. L. j 

Mineral oil exports from the United States. Oil, Paint, and | 
Drug Rep., Aug. 3, 1914. [T.R.J I 

Exports of mineral oils from the princiral customs dis- I 
triots of the United States (representing aoout 98% of the ! 
shipments from all parts), during the twelve months, 1 
July 1, 1913, to June 30, 1914, were as follows : — ; 



Gallons. | 

Value- 

Dollara. 

Crude oil 

IllumiiiatiuK oil 

Lubricating and imrafftn oils .... 

JNaphthas, gawdinc, etc 

Uesiduuni, gas oil, fuel oil, etc. . . 

146,056,086 
1,155,809,430 i 
195,472,181 ! 
186,578,776 ! 
586,301,600 1 

6,808,513 

74,374,091 

27.566,378 

26,568,682 

15.662,192 

Total, 1918-14 

Total, 1912-13 

2,269,218,078 

1,947,746,803 

160,879,866 

184,514,109 
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Peat sodst which may be immediately stacked, made from 
partly drained peat. J. W. R. von Traubonberg, Reval, 
Russia. Eng. Pat. 15,715, July 8, 1913. 

A MIXTURE of young or fibrous peat cut from the upper 
layers of the bog, with ah equal or greater quantity ^ 


amorphous peat from the lower layers, is pressed and out 
into sods, which may be stacked for air-drying. These 
may contain up to 91% moisture, although amorphous 
peat alone, containing 88% moisture, cannot be stacked. 

—A. T. L. 


Coke ovens, etc. ; Apparatus for charging . J. J. Allen, 

Crook, Durham. Eng. Pat. 1121, Jan. 15, 1914. 

The charging device, which is brought oppomte the mouth • 
piece of a horizontal retort, has a stiff centre bar 
carrying pivoted push-piatos which are held against atojM 
in an operative position during the forward movement of 
the bar, and are iroc to move about their pivots so as to be 
drawn over the coal on the return stroke. The stops are 
arranged so that the push-plates are sUghtlv inclined to 
the vortical on the charging stroke, and to the horizontal 
on the return stroke, whorebv the ooaS is pressed down- 
wards on both strokes of the bar. — A. T. L. 


Coke : Process for cooling hot by means of inert waste 

gases. W. Walch. Ger. Pat. 275,436, Nov. 4, 1913. 
Waste gases from the heating of the coke ovens are passed 
through a heat-interchanger {e.g., a steam boiler or the 
like) and are then used to cool the hot coke, after which 
they are again passed through the heat-interohangor. 


Coal ; Continuous carbonisation of in vertical retorts. 

H. J. Toogood and R. Dempster and Sons, Ltd., EUancU 
Yorks. Eng. Pat. 9400, April 22, 1913. 

The cooling chambers, or coke receptacles, at or near the 
bottom of each retort are connected by valve-controlled 
by-pass pipes, so that any temporary excessive gas pressure 
in one retort may bo relieved by o^)ening the vaJve Auto- 
matic dip seals "may be used instead of the valves. In a 
retort of elongated cross-section, the coal-feeding shoot is 
situated centrally of the major cross-sectional axis in such 
a manner that the outer edges of the top of the charge 
are within the heated i)ortion of the retort. — W. F. F. 

Distillatioti of coal ; Treatment of hot gases produced by . 

W. J. B. Leech and A. Edwards, Leeds. Eng. Pat. 
20,964, Sept. 17, 1913. 

The gas from the retort is cooled, and deposits of pitch 
and ammonium chloride prevented, by the introduction 
of regulated sprays of circulating water and coal tar, 
applied rcsiiectively between the hydraulic main and the 
retort mouthpiece, and against the gas stream at a point 
behind the nydraulic main. The ammonium chloride 
solution and the tar flow together into a circulating well, 
the circulation continuing until the solution is strong 
enough to allow of orvstallisation of ammonium chloride. 

— W. F. F. 

Qas producers ; Suction . H. Dormand, Hartlepool. 

Eng. Pat. 27,201, Nov. 26, 1913. 

To avoid the pulsation of the fuel in the feed-pipe at every 
suction stroke of the engine, a vacuum is maintained in an 
annular enlargement in the feed-pi^ie. Side food apertures 
are formed at the delivery end of the pipe. The zone of 
combustion in the producer is regulated by the provision 
of a circular vaporiser around the combustion chamber, 
the water supply being adjustable, and the mixed air and 
water vapour being delivered into the sealed Mh^it, 

Oas producers. J. A. Herrick, New York. U.S. Pats. 

I, 100,074 and 1,100,075, June 16, 1914 ; date of appl., 
Feb. 27, 1911. Renewed, Nov. 12, 1913. 

(1) A GAS producer is formed with fixed upper and lower 
sections carrying a number of stirrers projecting into the 
middle section, which is rotatable, (z) The producer is 
entirely stationary, but the stirrers projecting from the 
upper and lower ends are caused to rotate. The air is 
introduced through a number of radial tuyere boxes, upon 
which the lower stirrers are mounted. — H. H. 
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lUwminating ga$ ; Device /or indicaling naphthalene in — 

E, St. Glftire Asiignor to Boc. du Oas de Paris, 

Paris. U.S. Pat. 1,100,231, Jane 16, 1914 ; dateof appl, 
Apr. 24, 1913. 

The gas is cooled and passed through a restricted orifice, the 
fall in temperature and the pressure difference on each 
side of the orifice being noted. The saturation tempera- 
turc of the gas with naphthalene vapour may also be 
determined by the apparatus if the gas bo first passed 
through a receptacle containing naphthalene. — H. H. 

Qa« generator. D. D. Barnum, Worcester, Mass. U.S. 
Pat. 1,100,941, June 23, 1914 ; date of appl., Mar. 1,' 
1912. 

A STEAM injector is fitted near the centre of the grate of 
a gas producer to force an upward jot of steam through the 
central mass of fuel, while radial jets arranged just above 
the pate introduce steam under pressure at the sides of the 
producer. — H. H. 

Combustible elastic fluid mixtures ; Means for regulating 

. A. C. lonides, London. Eng. Pat. 15,758, July 

8, 1913. 

A SENSITIVE bell or diaphragm, subjected on its two sides 
to the static pressures of the two constituents of the 
mixture («.</., gas and air) is connected by lever arins 
to two regulating valves, each of double-boat type, in 
such a way that the weight of the bell or diaphragm is 
counterbalanced. The constituents are admitted to the 
mixing chamb<*.r through flap valves, the loads on which 
are independently adjustable. A slide-valve allows 
the strength of the mixture to be varied without altering 
the ratio of the pressurea at the double beat valves. 

— W. F. F. 

Qas producers ; Apparatus for regulating the air supply for 

. H. L. Doherty, New York. U.S. Pat. 1,101,787, 

June 30, 1914 ; date of appl., Feb. 15, 1910. 

A VALVE in the air-supply conduit is moved in one direction 
by hand and is returned slowly by a weight, the return 
movement l>eing controlled by a liquid dash-pot having 
an adjustable by-pass valve. — A. T. L. 

Gas ; Apparatus for purifying . H. F. Smith, Ix^xing- 

ton, Ohio. U.S. Pat. i,099,773, Juno 9, 1914 ; date of 
appl., Oct. 12, 1912. 

The gas is passed through a rotatable cage containing 
a pervious aiaphragm to separate tar particles. U|K)n 
rotation of the cage, the gas passes through the diaphragm 
in the reverse direction. — H. H. 

Fuels for internahconibustion engines^ and means for prC' 
paring them for use. L. N. Reddie, London. From 
Explosions-Tiirbino-Studiengos. ra. b. H.,Berlin-Wilmers- 
dorf, Oermany. Eng. Pat. 14,520, June 23, 1913. 

Fuel which can bo used in a carburettor without heating, 
consists of an emulsion mode by stirring together crude 
oil or tar, a light oil such as crude naphtha or benzene, 
and a liquid which does not mix with the oils, such os water 
or alcohol. To render the emulsion permanent, soap, 
caustic soda, ammonia, sodium carbonate, lime water, 
milk, or rubW solution may be added. Examples given 
arc : (1) crude naphtha, 600 ; water, 60 ; soft soap, 10 ; 
and petroleum, 100 parts; (2) gas tar, 100; benzene, 
100 ; soap and water, 10 ; alcohol, 10 ; and petroleum, 
10 parts; (3) crude naphtha, 500; crude petroleum, 
200—300; water, 50—100; and soap, 5 — 10 parts. 

—A. T. L. 

[Mineral] Oils ; Treating [diminishing the viscosity of] . 

A. PWlip, Portsmouth. Eng. Pat. 14,778, J une 26, 1913. 

PsTBOUEUM oils, which are too viscous to bo readily pumped 
or otherwise handled, may be rendered lees viscous by addi- 
tion of naphthalene up to about 8% by weight of the 
mixture. Oils of which the high viscosity is due to the 
presence of the h^vier paraflSns may bo treated in this 
way.— W. P. P. 


Hydrocarbons rpenfanes] ; Process of obtaining liguid . 

E. Schill, Assignor to Continental Gas Compressing 
Corporation, New York. U.S. Pnt, 1,100,260, June 16, 
1914 ; date of appL, Oct. 10, 1912. 

A QASKOVS mixture of hydrocarbons of low, medium and 
high boiling points is compressed in the presence^ of a 
finely divided heat-absorbing amni and oooled sufficiently 
to liquefv the portions, normally volatilised above 25* C., 
having the medium and high boiling points. The liquefied 
mixture is led w'hilst still under pressure, to a still whore 
the ingredients of medium boiling point , viz. the pentanes, 
are distilled off. — H. H. 

Oil ; Treating [dehydrogenating] . J. A. Dubbs, Pitts- 

burgh, Pa., Assignor to R. J. Dunham, Chicago, 111, 
U.S. Pat. 1,100,717, June 23, 1914 ; date of appl.-, Nov. 
9, 1905. 

Hydrocardons are dehydrogenated by heating to a tem- 
perature at which they ore broken up when mingled with 
air, and forcing air through at a rate sufficient to maintain 
continuous distillation without further application of heat. 

-H.H. 

Oils ; Apparatus for fractionating mineral . C. B. 

Forward, Urbana, Ohio. U.S. Pat. 1,100,966, June 23, 
1914 ; date of appl., Mar. 4, 1914. 

A RETORT for heating oils under pressure at about 660° F. 
(343° V.) is provided with a scries of condenser columns, the 
first of which has pipe connections so that the liquid con- 
densed therein can bo returniHl direct to the retort in order 
to control the quality of the asphaltum base left in the 
retort. — H. H. 

Petroleum hydrocarbons ; Treatment of . R. F. Bacon 

and C. W. (’lark, Pittsburgh, Pa. U.S. Pat. 1,101,482, 
June 23, 1014 ; date of appl.. May 6, 1912. 

Petroleum hydrocarbons having a boiling point of 
about 250" (’. and upwards arc decomposed and distilled 
under a pressure of 100 to 300 lb. ys^r sq. in., the heat bein^ 
applied at such a rate as to give a minimum yield of 18% 
01 gasoline hydrocarbons boiling at 30° to 150° C. — H. H. 

Cofubustion ; Method of conducting . Methods of 

burning liquid fuels. H. L. Doherty, New York. U.S. 
Pats. 1,101,788, 1,101,789, and 1,101,790, June 30, 1914. 
Dates of appl., Jan. 10, Jan. 10, and April 13, 1911. 

(1). In a kiln for calcining carbonate minerals by direct 
contact with the flame, liquid fuel is sprayed by a steam 
jet and admitted to the combustion chamber with a 
limited quantity of air so os to effect a partial combustion 
of the fuel in contact with refractory material and to 
convert the unburnt fuel into fixed gases ; and the resulting 
gaseous products are mixed with air containing at least 
30% of combustion products and brought into contact 
with the hot matorials in the kiln, whereby complete 
combustion is effected, and a large flame of moderate 
temprature is formed. (2). For decomposing materials 
by airoct contact with flame, the ])roces8 described above 
is modified by using compressed air in place of steam. 
(3). Liquid fuel is atomised, mixed with carbon dioxide 
and air, and partially burnt, and the resulting gas is burnt 
with a further supply of air. The quantity of carbon 
dioxide is such as to prevent the production of soot during 
the initial combustion, and the quantity of primary air is 
sufficient to give a tt‘mprature between 1300^ and 2060° F. 
(704°— 1093° C.).— A. T. L. 

Burning finely-divided fuel; Apmratus for . D. J. 

Irish, New York, Assignor to The Babcock and Wilcox 
Co., Bayonne, N.J. U.S. Pat. 1,102,510, July 7, 1914. 
Date of appl., April 1, 1913. ^ 

See Eng. Pat. 18,712 of 1911 ; this J., 1912, 864.— t. F. B. 

Fuels ; Method and device for measuring the heating value 

of . H. Junkers, Aix-la-Ch^Uo, Germany. U.S. 

Pat. 1,103,916, July 14, 1914. Date of appl., Oct. 16, 
1913. 

6bx Eng. Pat. 22,614 of 1913 ; this J., 1914, 105.— T. F. B. 
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Heating peat and other peaty eubetances ; Proceee and 

apparatua for , to prepare them for mechanical de^ 

hydration. G.WolterB. Fr. Pat. 467,344, March 27, 1913. 

See Eng. Pat. 2766 of 1913 ; this J.. 1913, 1000.— T. F. B. 

BriqueiUa of coal and carbonaceoue toasie ; Proceae for 

making . Naamlooze Vennootachap Briquet Co. 

(Briket Maatsch.). Fr. Pat. 467,672, Jan. 22, 1914. 
Under Int. Conv., Feb. 1, 1913. 

See Eng. Pat. 6416 of 1913 ; this J., 1913, 860.— T. F. B. 

Coke ovens ; Regenerative . E. T^ecocq, Bnisscls. 

Eng. Pat. 16,699, July 19, 1913. Under Int. Conv., 
Sept. 4, 1912. 

See Fr. Pat. 460,399 of 1913 ; this J., 1914, 67.— T. F. B. 

Coalf shale or the like ; Process and apparatus for the treat- 
ment of in vertical retorts. A. Waddell, Dunferm- 

line. U.S. Pat. 1,103,112, July 14, 1914. Date of 
appl.. Sept. 11, 1913. 

See Eng. Pat. 21.991 of 1912 ; this J., 1913, 690.— T. F. B. 

Water-gas; Process for the production of . Dellwik- 

Fleiachcr Wassergoa-Gos. ni. b. H., Frankfort., Germany. 
Eng. Pat. 304, Jan. 5, 1914. Under Int. Conv., Aug. 6, 
1913. 

See Fr. Pat. 466,421 of 1913 ; this J., 1914, 685.— T. F. B. 

Cas producers ; Rotary grate for . K. KoUer. Fr. Pat. 

467,540, Jan. 21, 1914. Under Int, Conv., Jan, 22, 1913. 
Ske Eng. Pat. 1692 of 1914 ; this J., 1914, 740.— T. F. B. 

Cas producer. C. Whitfield. Fr. Pat. 467,676, Jan. 24, 1914. 
See Eng. Pat. 1117 of 1913 ; this J., 1914, 190.— T. F. B. 

Oaa washer. W. J. Fiddoa. Fr, Pal, 466,456, Dec. 22, 
1913. Under Int. Conv., Juno 14, 1913. 

See U.S. Pat. 1,095,835 of 1914; this J., 1914, 586. 

— T. F. B. 

Oaa liquor ; Method of treating in small gas works. 

Berlin-Anhaltisohe Maaohinenbau-Act.-Ges., Itorlin. Eng. 
Pat. 4242, Feb. 18, 1914. Under Int. Conv., May 9, 
1913. 

See Gor. Pat. 269,668 of 1913 ; this J., 1914, 686.— T. F. B. 

Benzol frotn petroleum or its distillates ; Process for obtaining 

. J. Holcgreber, Lodz, Kussian Poland. Eng. 

Pat. 17,272, July 28, 1913. 

See Fr. Pat. 460,827 of 1913 ; this J., 1914, 17.— T. F. B. 

Petroleum distillation ; Process of treating residue of . 

H. Wade, London, From Standard Oil Co., Whiting, 
Ind., U.S.A. Eng. Pat. 6593, March 16, 1914. 

See U.S. Pat. 1,049,667 of 1913; this J., 1913, 414. 

— T. F. B. 

Manufacture of wagon- and machine-grease. Ger. Pat. 
274,209. See XII. 


and upright inoandescenoo burners, from a petroleum lamp 
and from candles, from a heating burner placed beneath 
a vessel of water, and from the burner of a Junkeni* calori- 
meter. The amount of carbon monoxide was from 0*2 to 
0*4, of nitric oxide 0*06 to 0*17 and of sulphur dioxide 
0-026 to 0-12% of the amount of carbon dioxide formed. 
With inauffioient primary air, the amount of carbon 
monoxide was 1-7 to 2% of the amount of carbon d* oxide. 
In an atmosphere contaminated with combustion products 
that it contains 1% of carbon dioxide, those quantities 
are well below the danger point. In a room of 48 ob. m. 
camcity, without special means for ventilation, and 
lighted by gas, the quantity of carbon dioxide could rarely 
reach 0*5 or 0*75%. — A. T. L. 


Patents. 

Wood ; Plant for curboniaing . * R. Dittmer. Gor. 

Pat. 276,616, Feb. 8, 1913. 

In a carbonising plant comprising vortical retorts with 
outlets at their bases, the charge is heated first at the top, 
so that carbonisation proceeds downwards : in this way 
the contact of tar and other products with the highly 
heated retort walls, is avoided. — T. F. B. 

Electrodes ff/r arc lamps ; Manufacture of . F. M. 

Lewis, Brighton. Eng. Pat. 22,222, Oct 2, 1913. 
Under Int. Conv., July 2, 1913. 

See Gor. Pat. 271,993 of 1913 ; this J., 1914, 643.— T. F. B. 


III.— TAR AND TAR PRODUCTS. 


Dimeihylaminodihydroxybenzophenone. M. Wenzing. Ber, , 
1914, 47, 2152—2166. 

When MichleFs ketone is heated with resorcinol and zino 
chloride an addition product is first formed (Ger. Pat. 
31,321). The author carried this reaction further and 
obtained dimothylami nodi hydroxy benzophenono : 


t(CH, 


l2N.C,H4],C(OH).C.H,(OH),-> 

(CH,),N.C,H4.CO.C,H,(OH),.fC,H».N(CH,),. 


The new product was isolated as its zino chloride double 
salt. The free base exists in two crystalline modifications, 
needles molting at 166'^ — 167*’ C., and leaflets molting at 
171“ — 172° C. It is insoluble in water but forms soluble 
salts. The base is soluble in caustic alkali with an intense 
yellow colour. — J. B. 


Use of refined coal tar in (he creosotirtg industry. Von 
Sebrenk and Karamerer. See IX. 


Report on wood preservatives [creosote oil\. See IX, 

Quantity and character of creosote in well-preserved limbers, 
AUeman. See IX. 


Patents. 


Manufacture of lubricants and substances for adding thereto, 
capable of indicating “ hot running'^ Ger. Pat. 275,056, 
See XII. 

Apparatus for testing lubricants. Ger. Pat. 275,225. 
See XXIll. 

Device for detecting eombvatible or explosive gasea, especially 
firedamp. Eng. Pat. 15,064. See XXIIl. 

IlB.-DESTRUCnV£ DISTIUATION ; 
HEATING; UGHTING. 

lAghting and heatir^ flames ; Investigations on the quantity 

of carbon monoxide and nitric weide in . E. Terros. 

J. Gasbaleucht., 1914, 57 , 606-613, 700—706. 

The quantities of carbon monoxide and of nitric oxide 
'were determined in the combustion products from inverted 


Diarylurea chlorides ; Manufacture of . J. Y. John- 

son, London. From Badisohe Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. Eng. Pat. 20,107, 
Sept. 6, 1913. 

Diarylamines can bo converted completely into the corre- 
sponding diarylurea chlorides, free or practically free from 
the diiarylamine hydrochloride, by carrying out the last 
part of the treatment with phosgene at a higher temMra- 
tore (e.g., 100° C.), and continuing the reaction until all 
tho diarylamine hydrochloride has been converted into 
the urea chloride. The process may be carried out either 
in absence or in presence of a diluent or solvent.— T. F. B. 

Ureas of the naphthalene series; Manufacture of . 

Farbonfabr. vorm. F. Bayer u^ Co. Eim. Pat. 9472, 
April 16, 1914. Under Int. Conv., June 21, 1913. 
New ureas of the naphthalene series, suitable for medicinal 
purposee and for tne production of substantive cotton 
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(lyostuffs, are obtained by treating with phosgene deriva- 
tives of ].8-aminonaphthol8ulphonic acids which are 
substituted in the amino croup by the aminobenzoyl or 
aminobonzoylaminobenzoyl residues or their derivatives, 
or by a number of similarly groupi^d aminobenzoyl residual 
or their dorivative-s. The compound produced by the 
action of phosgene on p-aminobenzoyl-l-amino-8-napnthol- 
4 6*di8ulphonic at^id has a strong curative effect on animals 
affected with trypanosomes, and when combined with 
diazobenzono yieids a pure bluish-rod dyestuff. — T. F. B. 

AminmnihraquimMs or ihair dtrivaiivvs ; Mamifaciure 

oj . Act.-Ges. f. Anilinfabr., Troptow, CltMinany: 

Eng. Pat. 8917, April 8, 1914. Unuer Int. Conv., 
.June 30, 1913. 

I 

The ureas produced by the action of jihosgene on 3- j 
aminobcnzoyl-o-bonzoic acid or its derivatives, can bo j 
condensed to anthraquinone derivatives by heating with 1 
concentrated or fuming sulphuric acid. The condensation i 
takes ]>laco at 80 — 90'' C., without saponification 1 
occurring ; by luxating for a longer period or to a higher j 
temptirature, the ureas are saponified and the eorres- i 
]ionding ami noanthraqui nones ]iroduced. When ureas of ; 
3-aminobenzoybo-ben/.oic acul having a free 6-jiosition j 
are used, the jirocess yiekls mainly 2-amiiioanthra- ' 
(juinones, with small projiortiona of l-aminoanthracpiinono j 
lieri vati vcs. On the other hand, when compounds j 

substituted in the (i-))osition, such as 3-amino-6-halogen- | 
benzoyl-o-bcnzoic acids, are used, the products consist 
exclusively of l-annnoanthraquinono derivatives. 

^-T. F. B. 

Anthraquinone ; Procesa of making . F. Singer and 

E. Milarch, Offenbach, Assignors to Chera. Fabr. 
(Iriesheim-Eloktron, Frankfort on Maine, (lermanv. 
II.S. Pat. 1,103,383, July 14, 1914. Date of a)>pi., 
Jan. 8, 1914. 

Anthracene is treaU'd with nitric acid in|presenee of an j 
indifferent liquid, at a tem])eraturo below 60' ('., and the i 
intermediate product is converted into anthraquinone by ! 
treatment witii nitric acid above 00 ' C. — T. F. B. i 

Anthraquinone nitriles ; Process fm preparing . Farb- . 

werke vorm. Meister. Lucius, und Hriining. Oer. Pat. , 
275,517, March 23, 1913. Addition to Gor. Pat. 271,790 ' 
(see this J., 1914, 037). 

(8-HALuOEN-ANTiiiiAQrTNONKs are Converted into aiithra- | 
quinono-/8-nitriles by heating them with cojqier cyanide j 
in jircsence of an indifferent solvent. The products may i 
be used for preparing dyestuffs. — T, F. B. 

Anthracene derivatives; Process for jtrejHiring . i 

M. Kardos. Oer. Pat. 275,248, May 4, 1913. ' 

Antuhackne or one of its di'rivativcs is treated with j 
malonyl chloride in presence of a substance which assists 
condensation. (Vdoured compounds arc fibtained, which ■ 
are probably 1.9-malonylanthraccnc derivatives. Mild i 
oxidation {e.g., with pennariganatc) in alkaline solution I 
converts them into anthraquinone- 1 -carboxylic acid or its J 
dorivativos.—T. F, B. , 


Sulpkonic acidi ; [Ekctredytic] process of producing . 

A. Vagt, Leverkusen, Assignor to Farbenfabr. vorm. F. 
Bayer und Co,, Elberfeld, Germany. U.S. Pat. 
1,102,827, July 7, 1914. Date of Appl, Dec. 6, 1911. 

See Fr. Pat. 439,012 of 1912 ; this J., 1912, 679.— T. F, B. 

Obtaining benzol from petroleum or its distiUcUes. Eng. Pat. 
17,272. See 11a. 


IV.-COLOURING MATTERS AND DYES. 


Oxindigo. 1. K. Fries, A. Hassclbach, and L. Schroder. 
Annalon, 1914, 406, 346—372. 

By the method previously described for oxindigo (this 
J., 1911, 124) 6.6'-dimothyl-2.2'-bi8cumaronindigo and 
5.r)'-dichloro-2.2'-biscumaronindigo have been jirepared 
and found to differ little from the ])arent substance. 
Reduction of oxindigo by zinc dust and acetic anhydride 
gives the diacctatc of oxindigo white ; in glacial acetic acid 
however reduction goes further ami four atoms of hydrogen 
are taken up, probably with formation of 
. OH OH OH -OH 


Alkaline reduction results in decomjiosition. By the 
action of alkali on the mixed thio-oxindigo only the 
cumaroiie ring is alTected and the compound. 


/’O'OOs, 

OeH*< \CH 


is formed. It is therefore probable 1 hat in the case of oxindigo 
the compound, HO.OrH^.C'O.OH (OH).OO.('O.ObH i.OH, is 
first formed, and this is further broken down by the action 
of the alkali. Oxindigo is also dccomtiosed by mineral 
acids, o-hydroxybenzoylformic acid and a compound, 
^16^1004, resulting. This compound is soluble in alkalis 
and forms an acetyl derivative. By heating it is converted 
into an isomeride of similar properties. The deconijiositioii 
by alkalis has been investigated by means of the addition 
prcKbicts of primary amines with oxindigo, which are 
relatively stable against alkalis. The addition product from 
p-aminiHlimethylaniline is attacked by alkali on one side 
of the ring only.’ The product can be isolated as the benzoyl 
compound, which has the formula : 


CoH 


/'O^N.r„H4-N((’H3), 
4\ H- I 

NX 0.0, II 5 



and whi'ii treated with mineral ai'id yields aminodimcthyl- 
aniline and the compound, 

O-CO-CeH, 

/’0\ 

(^eH,( Vo-(y( 

\)-00-0„H5 


Alkaline hydrolysis of this leads to further decomposition 
but the Iwiizoyl residues are removed by boiling sodium 
acetate, with iimnediatc closing of the ring to form oxindigo, 

-J. B. 


Dihalogen-carbazoles ; Process for prejmring nitration i 

products of . G, List. Ger. Pat. 275,833, Aug. 14, 

1912. 

Cardazole is treated with a halogen or its equivalent 
in glacial acetic acid solution, and when the reaction is com- 
plete the product is treated with concentrated nitric acid. 
The dihalogen-nitrocarbazolcs thus jiroduced differ from 
the known comjioundB in having at least one labile halogen 
atom : the reactivity of the halogens can be increased by ^ 
introducing a sulphonio or other acidic group into the ' 
molecule. — T. F. B. i 

1 

Hydroeaxhons ; Proem for the systematic oxidation of 

by air at the ordinary temperature. Soc. Anon, des 
Combustibles Industriels. Fr. Pat. 467,716, April 3, 
1914. 

See Eng, Pat. 10,208 of 1913 ; this J., 1914, 686.— T. F. B. 


2-Thionaplitliene-2''runuironindigo. K. Fries and E, 
Bartholomaus. Annalcn, 1914, 405, 373—394. 

I 2-Thionaphthene-2'-cumaronindioo is obtained by con- 
1 deiising cumarandione-2-(p-dimethylamino-anil) wdth oxy- 
I thioiia])bthcne, or thionaphthenequinone-2-(p-diincthyl- 
1 amino-anil) with curaaranone and splitting off p-aminodi- 
I niethylaniline with mineral acid. The intermediate pro- 
duct is the same, whichever method of formation is used, 
so that direct formation of thio-oxindigo must occur, 
combination with the free amine then taking platje. Like 
oxindigo the new mixed indigo has no vat-dyeing properties 
as it is decomposed by alkalis. The decomposition product,. 



can bo synthesised from oxythionaphthene and o-hydroxj- 
bciizoyliormic ester. The o-diketone condenses with 
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o-phonylenediamine to give a quinoxaline derivative and 
it forms a dibcnzoyl derivative with benzoyl chloride. By 
heating to 180® C. thio-oxindigo is re-formed. The 
aminodimethylaniline condensation product of thio- 
oxindigo must have the constitution 

NH-C«H,-N(CH,), 

since it is decomposed by alkalis to form the product 

NH-C,H4N(CH3)2 

.ro , 1 A'O. 

OH 

characterised by its dihcnzoyl derivative (see preceding 
abstract). — »J. B. 


Auramini* ; Thf comlilution of . E. Grandmougin 

and S. Favre-Ambrumyan. Ber., 1914, 47, 2127 — 2132. 

To decide between the rival fonniibe for Auramine 
(Graebe’s and St^iek’s) it is nocoHsary to know at which part 
of the molecule salt formation takes plae<‘ — in the chromo- 
phoric imino grouj) or in the auxocliromo dimethylamine 
group. According to the authors’ view’s a deepening of 
the snade should take place in the first case, whilst in the 
second the shade would be raised in the direction of the 
light end of the B|icctrum (see this J.. 1913, 973 ; 1914, 687). 
Spectroscopic examination shows that salt formation is, 
in fact, accompanied !)y a de<^pt‘ning and a doubling of the 
chief band to 37.5 and 43.5 p/t. The case is parallel with 
that of phenazinc (this .T., 1914, 687). On the other hand 
if concentrated acid is used, doubh* salt formation takes 
place, th^^ auxochrome dimethylamino group also taking 
part, an<l the depth of shade is lowered ; in fa<!t the solution 
IS colourless, the spectrum In'ing similar to that of the 
parent substance.. In acetyl- Auramine acetylation is 
show'll also to have taken place at the chromophoric imino 
group. Here salt formation should take place in the 
auxochrome group to give a p-quinonoid form, the basicity 
of the chronK'phor having been suppressed by acetylation. 
The spectrum of the blue solution thus obtained shows, 
however, no relationship with the other observations and 
some further change must lie assumed to have taken 
place. The quinonoid possibilities can thus be varied at 
will, but no definite distinct ion can bo drawn bidween them, 
the conversion of a salt-forming group int > the <niinonoid 
form depending siinjily on its relative basicity. — 3. B. 


FlamtUiU ; The conversion of he nzolcutnara nones into . 

K. V. Auwors and P. Pohl. Annalen, 1914, 405, 243 — 
294. 


An investigation of the general applicability of the syn- 
tht«’8 of 2-mothylflavonol from the dibromido of benzal- 
(4-m©thylcuraaraiion-2) by the action of alkali doscrilHKl 
by Auwors and Mtillor (Ber., ltK)8, 41, 4233). The con- 
clusion is that a flavonol can only result when the necessary 
o^wning of the cumaranono ring takes jilaco more easily 
than the splitting-off of hydrogen halide. The reaction 
takes place thus : 






/ 


0 — CH-C,H5 




=0 


+2HX-»- 

/O— c-r.Hs 
C.h/ II 

\co— C— OH 


It is facilitated by the presence of a methyl, methoxy, or 
chlorine group para to the oxygen of tne cumaranono 
ring, whitet methyl or methoxy groups in the meta position 
hinder the reaction, as does also the presence of two 
methoxy groups in the aldehyde residue. The method 
has the advantage that the oumaranones are easily acces- 
sible whereas the flavonones necessary in oairrying out 
Kostanecki’s process (this J., 1904, 367, 543) are not. 
Several syntheses of flavonos are desoribed. — J. B. 


Phenyloxindole. R. StollA Ber., 1914, 47 , 2120 — 2122* 
Phbnyloxindolk is readdy obtained by heating ohloro- 
acetyldiphenylamine with aluminium chloride to 160® — 

ISO-C.: .^CO. It 

condenses with phenylisatin to give diphenylisoindigotln 
(this J., 1909, 420, 831). The known ethyloxindole can 
also bo prepared by this method from ohloroaootylothyl- 
aniline. The condensation product of ohloroaootylohlorido 
and thiocresol is shown to be CHs.C,H..S.CH,.CO,Cl and 
' not OHji.C^rf^.S.CO.CHj.Cl, as stated by Auwors and 
j Arndt (Ber., 1909, 42, 544).-^. H. 

( 

I o-Hydroxyazo-comjiounds derived from cL^naphthol, G. 
j Charrier and L. Casalo. Gaz. chim. ital., 1914, 44 , I., 
607—624. 

By the action of duizonium salts on a-na])hthol, there are 
formed, in addition to p-hydroxyazo-oom pounds, small 
quantities of o-hydroxyazo-derivativos, identical with the 
/t-naphthixpiinonearylhydrazones obtained by the action of 
the corrospomling arylhydrazines on d-naphthoquinono. 
These o-dorivati yes are red crystalline substances, sjiaringly 
soluble in organic solvents, mostly insoluble in cold and 
slightly soluble in hot alkali soiutiim, and soluble in con- 
centrated sulphuric acid with a rod colour, changing in a 
few cases to reddish- violet. 2-p-Ani8ylazo-l.naph^ol is 
soluble in b lilmg dilute sod’um hydroxide solution and 
forms a crystalline sodium salt. — A* 8. 

Patents. 

Dyestuffs ; Process for preventing organic from forming 

dust. L. Cassolla und Co. Ger. Pat. 274,642, Feb. 2, 
1914. 

The dyestuffs are ground with non-volatile, liquid or semi- 
liquid hydrocarbons, such as mineral oils. The incorpora- 
tion of a small quantity of oil is sufficient for the purpose ; 
the dyestuffs can be worked up into powders, which are 
oas lv moi.stcned by water and dissolve without difficulty. 

— T. F. B. 

Dyestuff -i insoluble in water ; Process for converiiivg itUo 

a finely divided condition. Bad’sche Anilin und 8oda 
Fabrik. Ger. Pat. 274,970, March 29, 1913. Addition 
to Ger. Pat. 222,191 (see this J., 1010, 1003). 

The process described in Ger. Pat. 265,536 (first additional 
patent; sw this J., 1913, 1101) is modified by replacing 
the sulphite-colluloso lyo by aromatic sulphonic or carb- 
oxylic acids, such as bonzylaled aminosuiphonic acids, 
or amorphous, soluble aromatic sulphonic acids containing 
no hydroxyl groups, or phonolsulphonic acids nr their 
condensation products with formaldehyde. — T. F. B. 

Vat dyestuffs of the anthracene series ; Process for preparing 

. M. Kardos. Ger. Pat. 275,220, .Ian. 30, 1913. 

ANTiiRArENE-l.9-DicARBOXYLic acid imiiio or one of its 
halogon substitution products is fused with alkali, the 
melt is diluted with water, and the dyestuff is precipitated 
from the solution by treatment with air or other oxidising 
agent. — T. F. B. 

Blue dyestuff from l-a niinonaphthaleneA.Q.^-trisulphonic 

acid ; Process for pre 2 )aring a by mdting with alkaline 

sulphur comjiounds. Kallo und Co. A.-G. Ger. Pat. 
275,449, Juno 8, 1913. 

l-AMiNONAPHTHALKNE-4.6.8-TRiftiTLrHONio ocid is molted 
with an alkaline sulphur compound, the melt is diluted 
with water, and the gases with reducing properties, or 
their compounds, are removed from the solution before 
separating the dyestuff ; this may be done by adding a 
suitable precipitant to the neutral or alkaline solution or 
by passing a current of air through the acidified solution, 
iliis results in a considerably increased yield of the 
dyestuff. — T. F. B. 

VaJt \atdhracene\ dyestuffs ; Red — — — and process of making 
same. R. Herz, Frankfort, Germany, Assignor to 
'(^assella Color Co., New York. U.S. Pat. 1,103,004, 
July 7, 1914, Date of appl., July 23, 1913. 
j See Fr. Pat. 459,256 of 1912 ; this J., 1913, 1101.— T. P. B. 
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Vat dyeskiffs of the anthracene aeries ; Production of — — . 
Badisoho Anilin und Soda Fabrik. Second Addition, 
dated Dec. 16, 1913, to Fr. Pat. 370,070, Sept. 27, 1906. 
Under Int. Conv., April 5, 1913. 

See Eng. Pat. 10,291 of 1913 ; this J., 1914, 644.— T. F. B. 

DibenzarUhrone : Derivatives of and mt dyestuffs 

derived therefrom. Badiache Anilin und Soda Fabnk. 
First Addition, dated Dec. 20, 1913, to Fr. Pat. 461,798, 
Dec. 11, 1912. Under Int. Conv., May 9, 1913. 

See Eng. Pat. 12,818 of 1913 ; this J., 1914, 71.— T. F. B. 

Vat [anthracene] dyestuffs. Badische Anilin und Soda 
Fabrik. Fr. Pat. 467,115, Jan. 8, 1914. Under Int. 
Conv., May 9 and Aug. 28, 1913. 

Skk Eng. Pat. 12,817 of 1913 ; this J., 1914, 638.— T. F. B. 

l.2.A-Purpurin-^~carboxylic acid; Process for producing 

. Farbenfabr. vorin. F. Bayor und Co. First 

Addition, dated Doc. 12, 1913, to Fr. Pat. 451,927, 
Dec. 14, 1912. Under Int. Conv., March 10, 1913. 

See Ger. Pat. 272,301 of 1913 ; this J., 1914, 546.— T. F. B. 

Colours or dyestuffs fast to tmter and to light ; Process for 

making . N. W. Turkin. Fr. Pat. 467,041, Jan.^ 6, 

1914. 

See Eng. Pat. 6737 of 1913 ; this J., 1914, 742.— T. F. B. 

Preparing an agent for decolorising and clarifying tannin 
and dyestuff extracts from soya beans. Ger. Pat. 274,974. 
;Sf€C XV. 

Manufacture of ureas of the naphthalene aeries. Eng. Pat. 
9472. See XX. 


V.-HBRES; TEXTILES; CELLULOSE; 
PAPER. 

Paper standards and paper testing. C. F, Cross. Papier- 
fab., 1914, 12, 831—832. 

The primary physical properties involved in paper testing 
are : in breaking strain, the sectional area ; in specific 
volume -weight, the density or concentration of fibro- 
substance. In testing for strength, the breaking strain 
should bo referred not only to the unit of sectional area of 
the stri]) but the results should also be calculated on the 
assumption that tho area broken consists entirely of fibro- 
substanco without air-space. Tho ratio of thickness of 
paper to absolute fibro-aonsity should alwM'S be kept in 
view. Tho suggestion by Briggs (this J., 1914, 74.5) 
that breaking strain and volume, both referred to unit 
weight of paiier-substanco, should be combined additively 
to give an expression for “ handle,” is criticised, the 
author’s view oeing that any combination of tho two 
factors mentioned above should be expressed as a product. 

-d. P. B. 

Patents. 

Paper pulp ; Machines for preparing . W. W. Beau- 

mont, London. Eng. Pats. 16,768, July 22, 1913, and 
2287, Jan. 28, 1914. 

To a machine consisting of pulping-barrel, feed-hopper and 
^aft with disintegrating and propelling arms is attached, 
in line, a preliminary treating nopper or vat, in which are 
similar arms mounts on a hollow shaft enclosing the main 
shaft and driven at a lower speed. Rubber-bars are 
attached to the body of the pulping barrel and some of the 
arms of the shaft in that portion are provided with similar 
bars. In the lower part m the machine, near the feed end, 
transverse shilts are mounted to ooUeot stringy impurities. 
Adjustable balBe-platee «re provided to oonti^ the passaffe 
of the material through tne various portions of the 
machine.^, F. B. 


Flax and jute ; Process for utilising the waste of—’. J. 
Geisberger. Fr. Pat. 466,847, Deo. 19, 1913. Under 
Int. Conv., Deo. 19, 1912. 

See Gor. Pat. 273,881 of 1912 ; this J., 1914, 746.— T. F. B. 

Silk, silk waste, and cocoons ; Treatment of raw wiih 

sdutiorts of iryjdic fermenJts, to aeparcUe rapidly the seriem 
and to disintegrate them, E. Graeger and A. Kemmler. 
Fr. Pat. 467,776, Jan. 27, 1914. Under Int. Conv., 
Jan. 28, 1913. 

See Eng. Pat. 2213 of 1914 ; this J., 1914, 746.— T. F. B. 

Celluloid ; Process for the manufacture of a substitut j for 

. A. von S. Szolayski, Vienna. Eng. Pat. 1223, 

Jan. 16, 1914. 

See Fr. Pat. 463,906 of 1913 ; this J., 1914, 417.— T. F. B. 

Threjxds, films, or plates [from viscose] ; Process for the ‘pro- 

duction of . E. Brohnert, Niodormorschweiler, 

Assignor to Voroin. Glanzstoff-Fabriken A.-G., Elberfold, 
Gormany. U.S. Pat. 1,102,237, July 7, 1914. Date of 
appl., April 9, 1013. 

See Fr. Pat. 454,011 of 1913 ; this J., 1913, 865.— T. F. B. 

Sulphite-cellulose; Process for making . E. Oman, 

Fr. Pat. 467,466, Jaii. 19, 1914. Under Int. Conv., 
Feb. 6. 1913. 

See Eng. Pat. 1145 of 1914 ; this J., 1914, 348.— T. F. B. 


V1.->BLEACH1NG ; DYEING ; PRINTING ; 
FINISHING. 

Chinese block gambler. SommerhoS and Apostolo, 
See XV. 

Patent.*^. 

Dyeings on cotton fast to washing and to light ; Process for 

producing . Kallo und Co. A.-G. Gor. Pat. 

275,660, Doc. 1, 1912. 

Cotton is dyed with tho dyestuff, l'aminonaphthalene-2- 
sulphonio aoid-»-a-naphthylamine->2-amino-5-naphthoI-7- 
sulphonic acid, and this is diazotised and combined with 
a naphthol. — T. P. B. 

Black dyeings on cotton ; Process for producing fast . 

Farbworko vorm. Meister, Lucius, und Briining. Gor. 
Pat. 276,698, Doc. 17, 1912. 

PP'-Diaminodiphknylamink or a homologue or derivative 
thereof is diazotised and combined with one mol. of 2.8- 
aininonaphthol'3’6-disulphonio acid, and the intormodiato 
product is tetrazotised and combined with two mols. of 
resorcinol ; when cotton dyed with this dyestuff is treated 
with formaldehyde, black dyeings very fast to water and 
to light are produced. — T. F. B. 

Bleaching, dyeing, washing, or otherwise treating with liquids 
hanks of textile yam, silk, or other fibrous material i 

Apparatus for . Courtaulds, Ltd., and J. Cla^rton. 

Fr. Pat. 467,222, Jan. 12, 1914. Under Int. Cfonv., 
April 17, 1913. 

See Eng. Pat. 9067 of 1913 ; this J., 1914, 197.— T. F. B. 

Dyeing with Aniline Black ; Process for . H. Betoher, 

TbaonJes-Vosges, Assignor to A. E. Verg4, Vincennes, 
Franoe. U.S. Pat. 1,102,898, July 7, 1914. Date of 
appl., July 21, 1913. 

See Eng. Pat. 15,668 of 1913 ; this J., 1914, 418.— T. F. B. 

Dyeing vegetahiU fibres intense orange, red, or brown tdwdes j 

Processes for and dyestuffs for that purpose, H. 

Levinstein, J. Baddiley, and Levinstein, Ltd. First 
Addition, dated Deo. 6, 1913, to Fr. Pat. 465,979, 
Nov. 29, 1913. Under Int. Conv., Deo. 7, 1912. 

Sn Eng. Pat. 28,296 of 1912 ; this J., 1914, 78.— T. F. B. 
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Dyeing kxiiks ; Apparakts for . W. R. Smith. Pr. 

Pat. 466,681, Deo. 27, 1913. Under Int. Conv., Jan. 4, 
1913. 

Sbs Eng. Pat. 294 of 1913 ,* this J., 1913, 866.— T. F. B. 

Vat dyeing bathe ; Proceeefor preparing . M. Maxim. 

Ft. Pat. 467,631, Jan. 21, 1914. 

Sbs Qer. Pat. 260,068 of 1912 ; this J., 1013, 697.— T. F. B. 

Printing on fabrice ; Process of . Farbwerke vorm. 

Meister, Lucius, und Briining, Hoohst on Maine, Ger- 
many. Eng. Pat. 6011, Feb. 26, 1914. Undw Int. 
Conv., Feb. 27, 1913. 

See Gor. Pat. 272,626 of 1913 ; this J., 1914, 647.— T. F. B. 


VIL— ACIDS; ALKALIS; SALTS; NON- 
BIE1ALUC ELEMENTS. 

Ammonia ; Synthesis of by means of aluminium 

nitride. C. Matignon. Chem.-Zoit., 1914, 88, 894 — 896, 
909—910. 

Serpek has shown that when a current of nitrogen is uassed 
through a mixture of alumina and carbon at 1800*^0., the 
alumina is rapidly converted into aluminium nitride : — 
AlaGa+IlC j-Nj^r^-AlaNa+SCO— 187-6 cal. The heats of 
formation of the nitrides of the following metals, calculated 
on Nj, are Mg, 119-7 ; Ca, 111-2 ; Si, 90 ; Al, 110 cals. 
Aluminium combines directly with atmospheric nitrogen 
when introduced at a high temf»crature into a flask con- 
taining nitrogen, or if a mixture of aluminium powder and 
carbon is strongly heated and a current of nitrogen intro- 
duced through a carbon tube within the mass. A tempera- 
ture of 2000‘' C. is easily obtained in this way. Sorpek’s 
process can be accelerated, and effected at 1600° C., by 
the aid of the catalytic action of hydrogen and iron. 
In experiments at 1500° 0. lasting an hour, in the presence 
of hydrogen, the product contained 12-86% N ; in the 
presence of iron, 7*7% and in the presence of both hydrogen 
and iron 27-07%. Bauxite, containing iron oxide can 
therefore be usoa for the process, and suMequent docom|X)- 
sition of the nitride yields ammonia and pure alumina. 
The nitride is heated under pressure with a solution of 
sodium aluminate of 20° — 21° B. (sp. «*. 1-162 — 1*171), and 
the alumina is then thrown down by adding some pre- 
cipitated alumina, the solution being used again without 
further concentration. The cost of preparing alumina 
from the nitride in this way is about hau that of 
preparing it from bauxite by heating under pressure with 
caustic soda and sodium aluminate of 40° B. (sp. 1*383). 
When the proeess is worked solely for the production of 
ammonia, the alumina is not purified, and the decomposi- 
tion of the nitride is simpler. A furnace for the manufac- 
ture of aluminium nitride by Sorpek’s process comprises a 
fixed chamber arranged between two inclined rotating 
cylindrical chambers which open into it. The lower of these 
rotating chambers contains a resistance and forms an 
electric furnace ; the lining is of aluminium nitride. 
Bauxite is fed into the upper end of the upper rotating 
chamber and passes downwards through the chambers, 
mixing with carbon which is fed into the fixed chamber, 
and meeting a current of nitrogen which is admitted at the 
lower end of the electric furnace. The carbon monoxide 
formed in the reaction u burnt at the lower end of the upper 
chamber, and serves to preheat the bauxite. Each ox the 
rotating chambers is 26 m. long, and a current of 10,000 
amperes at 230 volts is used.— A. T. L. 

PoUueium carbonate ; An impurity of W. Kohen. 

Chem.-Zeit., 1914, W, 898. 

Potassium carbonate, purified so as to yield no preoipitate 
with silver nitrate, often gives one after ignition. The 
author has found this to be due to the presence of 
potassium chlorate, which is formed during the electrolytic 
production of oansUo potash and remaini in the carbonate 
mannfaoWed thmefrom.— A, T. L. 


m 

Magneaium sidpAole, eodiwn eulpkale and eodiumphoepkate ; 

Commercial etanAurde for dried . J, 0. Umney 

and 0. T. Bennett. Proo. Brit. Pharm. Oonl., 1914, 
23—24. 

Dried magnesium sulphate should be prepared by drying 
the crystalline salt at 100° C. till it has lost about a 
third of its weight and contains 23 to 31% H,0. The 
product should be roadUy and completely soluble in 
water. Sodium sulphate can be readuy dehydrated by 
heating for two hours at 100° C., and the dried salt should 
not contain more than 6% H gO. The same limit should be 
adopted for sodium phosphate which can be prepared by 
drying the orystallina salt at 100° 0. — ^F. Shdn. 

Aluminium hydroxide ; Some revereible hydroeole derived 

from . R. P. Bose. Kolloid-Zoits., 1914, 16, 1 — 7. 

Preoipitated aluminium hydroxide if washed rapidly and 
druMl slowly, e.g., at 40° — 80° becomes, during the 

drying, soluble in dilute acetic acid. Products ox the 
composition, AlgO,,? — 6HgO, give very viscous solutions { 
from AlgOg,4-6HjO to Alj0g,2-76H|0, mobile, faintly 
opalescent solutions are obtained, ana from AlgOg,l*9HgO 
downwards solution no longer takes place. Tne most 
suitable concentration of acetic acid is 6-^% ; above 40% 
of «}id, normal aluminium acetate is form^. The solu- 
tions jiroducod are colloidal in character. Propionic, 
butyric, nitric (N /20 — N /.3r>), hydrochloric (N /20 — !n/ 36), 
hydrobroraic (N /lO — N/20), and hydriodic acid (N/6— 
N /12) also form hydrosols with the aluminium hydroxide 
under similar concutions. Sodium and potassium sulphates 
firoduce irreversible coagulation of the hydrosols, but the 
coagulation produciKl by boiling, by hydrochloric acid, or 
by the aluminium salt of the acid us^ in preparing the 
bydrosol, is reversible, the coagulum being rediraolyed on 
replacing the supernatant liquid by water. The disperse 
phase in the hydrosol is evidently a basic aluminium salt, 
and the view is expressed that the molecule of this bMio 
salt is ionised to a certain degree, and that the reversible 
coagulation represents a phase of the law of mass-action 
as applied to the solubility product. — A. 8. 

Silicic twid gel ; Structure of . J. 8. Anderson. Z. 

fihysik. Chem., 1914, 88 , 191—228. 
Experiments on the rejieatod dehydration and re-hy(ta- 
tion of silieiQ acid gel are describea, together with similar 
experiments using benzene and alcohol in place of water. 
The results are interpreted in accordance with Zsigmondy's 
view (this J., 1911, 1066) that the gel is permeated by 
extremely fine cap^Uaries ; the average diameter of the 
Imrgest capillaries is calculated to be 6*66 pfi and that of 
the smallest 2-63 py. The specific gravities of the pel 
Bubstance, of the dried gel, ana of the gel saturated with 
water were found to be 2-048, 0-980 and 1-600 respectively. 
No evidence of the formation of hydrates was observeo. 

—A. S. 

Nickel oxide and protoxide; Tariff treatment of in 

Sweden. Board of Trade J., July 30, 1914. [T.R.] 

A Swedish Royal Decree, dated the 13th May, 1914, 
provides that nickd oxide and nickel wotoxide shall be 
added to the list of duty-free ohemice^ included undn 
No. 1163 of the Swedish Customs Tariff. This Decree is 
to take effect from the Ist January, 1916. 

Acetic acid for industrial purposes in Belgium. Board of 
Trade J., July 30, 1914. [T.R.] 

A Dxobbr of the Belgian Minister of Finance, dated the 
17th July, provides that foreign acetic acid imported into 
Belgium by manufacturers who are known to require acetic 
aoiain their manufaoturii^ processes, may, under a permit 
issued by the Administration, be admitted at the following 
reduced rates of duty : — 

Acetic acid containing in pure acetic acid — 

40% or less, 3 frs. per hectolitre (l‘3d. per gall). 

More than 40% up to 60%, 4^ frs. per heotohtre (2d.). 
More than 60% up to 80%, 6 frs. per hectolitre (2'6d.). 
More than 80%, 7^ frs. per heotohtre (SJd.). 


0 
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Aoetio acid imported at theae reduced rates must, before 
delivery to the imports, be denatured in the presence of 
the Oustoms offioers, so as to render it unfit for oomestible 
pur|)oses. 

[JVo<«. — ^Hitherto foreign acetic acid for industrial pur- 
poses has been allowed to be imported free of Customs 
duty by virtue of Article 3 of the Law of the 11th June, 
1887, and the Decree of the 13th June, 1887.] 

Patents. 

Sulphuric acid ; Process and apparatus for the manufacture 

Qf . j. Carmichael, laverpooL and F. Guillaume, 

BruHiiclH. Kug. Pat. 15,679, July 7, 1913. 

In the manufacture of sulphuric Mid by (Mussing the 
reacting gases through a series of indepe^ent, verticid 
ohamiKirs, alternate chambers are left empty, whilst the 
intermediate chambers are filled with the usual packing 
materials ; the consequent expansion of the gases issuing 
from the packed chambers or towers results in consider- 
ably increased yields. — 0. R. 


•nlphuiio add or other add eolotkin as deotrolyte, in 
preaenoe of a meromy oompomnd. Saeampk, Tho anode 
compartment of an eWrolytio oeU, with day (Raphiagm 
and lead anode, k filled inth 80% fulphurio acid con- 
taining 1 to 2% of merourio oxide : the cathode, which 
may m of lead or copper, is also in 30% sulphuric acid. 
Acetylene is introduced into the anode compartment at 
the rate of 48*5 grms. per hour for every 100 amps. The 
current used may be 6 to 16 amps, per sq. decimetre of 
anode surface at 3 to 4*5 volts, aim the dectrolyte is kept 
at 30** to 40** C. The yield of acetic acid amounts to 0*5 
kilo, or more per litre of anolyte in 24 hours. — ^T. F. B. 

Say or culinary purposes. G. W. Malcolm, Northwich, and 
The Salt Union Ltd., Liverpool. Eng. Pat. 29,063, 
Deo. 16. 1913. 

Common salt is moulded in the form of cubes, blocks, or 
the like, each of which contains a predetermined quantity 
of salt (where the amounts of salt ubm are in tablospoonfnls, 
cupfuls, etc., etc.), suitable for culinary purposes. — 0. R. 


Sulphuric acid ; Process of manufacturing . J. 

Lutjens, Hanover, Germany. Eng. Pat. 6617, Mar. 16, 

1914. 

In the manufacture of sulphuric acid by the chamber or 
tower process, the supply of nitric acid to the Glover 
tower is regulated by an electrically -controllwi thermometer 
situate<l in the lead chain l)er. VVlum the temperature in the 
chamber falls, owing to lack of nitric acid, an eloctrio 
circuit is closed, operating a valve which admits nitric acid 
to the Glgver tower, and vice versa. — 0. R. 


Rare earth metals ; Process for the manufacture (f compounds 

of the . Gobr. Siemens und Co. , Berlin-Lichtenberg, 

(Wmany. Eng. Pat. 8015, March 30, 1914. Under 
Int. Conv., April 1, 1913. 

Rarv metals are rapidly precipitated from their solutions 
as fluorides, by the addition of ground fluors(>ar and a 
little hydrochforio acid, the mixture lieing preferably 
heated and stimxl. Ground aiiatite may be usra instead 
of fluorspar, phosphates of the earths being precipitated. 

—0. R. 


Sulphuric acid ; \V aier -spraying device^ especially for the 

manufacture of in lexid chanAcrs. Harkortscho 

Bergworkc und Chem. Fabriken zu iSohwolm und 
Ua^ortun A.-G. Ger. Pat., 275,388, JNov. 16, 1913. 


'I'he spraying device (see lig.) 
consists of a casing of hard 
lead in two parts, a ami 6, 
screwed together, with a (jacking 
ring in bctwtjon. In the lower 
piu’t fits a glass vossol, k, having 
a central o|)eniug and provided 
with grooves which extend from 
tlie to() to the bottom in a ourviMl 
fjath and diminish in cross-section 
as they approach the central 
oiioning. A ball, », of glass or 
the like r<«t8 in the vessel, and 
partly olosos the grooves. The 
ui)()er part, c, of the device is 
connected with the water su()ply 
and then flows out through the 
grooves mentioned, issuing from 
the opening, g, in the form of 
fine B(jray. — A. S. 
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Acetic acid from acetylene ; Process for producing . 

Farbonfabr. vorm. F. Bayer und Co. Fr. Pat. 467,515, 
Jan. 20, 1914. Under Int. Conv., Feb. 21, 1913. 

Acbtylenk is converted into acetic acid by (jassing it 
through a solution of hydrogen peroxide, porsulphurio 
acid, monoporsulphurio acid, or a salt of one of these acids, 
in ijresonce of mercury or a mercury compound. Example : 
A current of acetylene (10*8 (jarts by weight) is passed 
into a mixture of 250 parts of 20 to 30% sulphuric acid, 
100 parts of 96% ammonium persulphate, and 6 to 10 
parts of merouno oxide, the temperature being kept 
b^ween 30*^ and 40” C. The resulting liquid oontaini 
24 to 25 parts of aootio aokL-— T. F. B. 


Acetic add from acetylene ; Sleetrclytic process for producing 
. kWbenfabr. vorm. F. Bayer nnd Co. Fr. Pat. 
467,778, Jan. 27, 1914. Under Int. Conv., March 27, 
1913. 

Tus anodic oxidation of acetylene to aoetio aoid can be 
efleoted in a aatisfaotory manner by nsing a solution of 


Magnesium carbonate from magnesian lijnestone ; Process of 

manufacturing . F. S. Young, Newark, N.if. U.8. 

Pat. 1,101,772, June 30, 1914 ; date of a()])l., Oct. 6, 1909. 

Magnbsian limestone is calcined, hydrated, 8us|jended in 
water, and carbonated at atmos(>horio (jressure, with the 
formation of magnesium bicarbonate solution and the 
precipitation of ccdcium carbonate. — O. R. 

Amatgatns of alkali and alkaline-earth metals ; Process for 

the decomposition of . M. Holbig. Ger. Pat. 275,047, 

Aug. 17, 1913. 

In the electrolytio production of alkali and alkaline-earth 
hydroxides with the aid of mercury cathodes, the deoom- 
(Mjsition of the amalgam is aeoeleratcd by the addition 
thereto, or to the reaction liquid, of sniall quantities of 
vanadium, molybdenum, or tungsten, alone or distributed 
on a suitable support, or in the form of an alloy or chemical 
oom()ound. Under these oonditions, the amalgam is de- 
composed as rapidly as it is furminl, and a nearly theoretical 
current yield can bo obtained with a relatively small 
quantity of moroury and in a simple form of ap(jaratu8. 


Barium aluminate; Process for obtaining . C. A. 

Beringor. Ger. Pat. 275,287, Maroh 5, 1913. 

A MiXTUBX of barium sulphate, a substanoe oontaining 
aluminium silioato, and a reduoing agent is heated for a 
long time to bright redness with burnt lime or limestone, 
or Bubstanoos, e.g. oaloaroous marl, containing the same, 
in order to convert the silica into caleinm sl^te. For 
example a finely powdered mixture of : olay 100, heavy- 
spar 84, carbon 35, and slaked lime 120 parts is heated for 
8 hours at 1200” C., and barium aluminate is extracted 
from the product by lixiviation with water. The residual 
calcium ^oate is suitable for use in the manufacture of 
cement. — ^A. 8. 

Thionyl chloride; Manufacture of P. A. Nqwton, 

London. From Farbenfabr. vorm. F. Bayer and Co., 
Elberfeld, Germany. Eng. Pat. 27,830, Dm. 3, 1913. 
Thxontl ohloride is obtained by the intoraotion of sulphur 
or sulphur monoohloride with chlorine and ohloroBiilphonio 
acid or of Bal{fliur diohloride with ohlorosulphonio aoid, 
with or without addition of a catalyst, luoh as antimony 
triohloride or merourio ohloride.-— A. 6. 
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Thion^ ddoridB ; Man^aetwe c/ . Forbeitfobr. Tonn. 

F. Myer and Co. Qer. Fot. 275^78, Aprfl 16, 1913. 
TmomnL chloride is produced by the interaction of sulphur 
trioxide and sulphur dichloride at the ordinary tem^ra- 
ture and pressure, in presence of suitable catalysts, e.p., 
antimony trichloride, merourie chloride, or other chlorides 
of heavy metals. — ^A. S. 

Hydrogen fi^oxide aoliUiont ; Process for preventing the 

detumposition of . A. Farago and H. Qonda. Ger. 

Pat. 276,440, Oct. 29, 1913. Under Int. Conv., April 30, 

1913. 

The solutions are saturated with oxy^n and kept in 
closed vessels in which a high pressure is maintain^ by 
means of a gas, preferably oxygen.~A. S. 

Hydrogen peroxide ; Process for increasing the stability of 

in neutral liquid or solid media. E. Merck. Oer. 

Pat. 275,499, June 1, 1912. 

The stability of aqueous solutions of hydroc^n peroxide or 
of solid compounds oontaining loosely-combined hydrogen 
peroxide is increased by addition of small quantities of 
neutral acyl esters of aminohydroxycarboxylic acids. 
a-Benzoylhydroxy-/3-dimethylaminoisobutyrio acid, benz- 
-oylocgonine, and a-benzoyb/S-piperidopropionic acid arc 
specially suitoble. — A. S. 

Air; Seriaration of oxygen from . L. Bergfeld, 

Durlach, Germany. Eng. Pat. 21,211, Sept. 19, 1913. 
The object of the invention is to obtain oxygen from the 
air. Nitric acid vapours arc passed over heated sulphuric 
acid to form oxygen, water, and nitrosyl sulphuric acid ; 
the last-named is treated with water to form sulphuric acid 
and nitrous anhydride, nitric acid being re-formed from 
the nitrous anhydride by meani of water and atmo^heric 
oxygen. The equations are ; 2 HN 04 = 2 N 0 ,+H, 0+0 ; 
2H,S04-f 2NO,=2H0.SO,.O(NO)+H,O+0 ; 
2 H 0 .S 0 *. 0 (N 0 )+H 40 * 2 H, 804 -+-N, 0 , ; and 
NgOj-f Oi+HjO— 2HNO,. The cycle .of reactions is 
carried out continuously in a system of refractory and 
acid-proof tubes, acting as heat interchangers on the 
counter-current principle, the tubes being preferably 
|iaoked with quartz grains or the like, which oner resistance 
to the flow of fluuls, and facilitate the interchange of 
heat. — 0. R. 

Sulphuric acid anhydride ; Process for producing 

according to t/te contact process. H. von K61er and 

A. Weindol, Leverkusen, Germany, Assignors to General 
Chemical Co., New York. U.S. Pat. 1,102,670, July 7, 

1914. Date of appl., June 23, 1913. 

See Fr. Pat. 460,074 of 1913 ; this J., 1914, 22.— T, F. B. 

Zinc sulphate solution ; Preparing pure . 8. Araki, 

Osaka, Japan. Eng. Pat. 16,546, July 5, 1913. Under 
Int. Cbnv., Sept. 8, 1912. 

See Fr. Pat. 464,038 of 1913 ; this J., 1914, 484.— T. F. B. 

Nitrides ; Purification of mixluree containing . C. 

Bosch and A. Mittasch, Assignors to Badische Anilin 
und Soda Fabrik, Ludwigshafen on Rhine, Germany. 
U.S. Pat. 1,102,715, July 7, 1914. Date of appL, 
June 20, 1910. 

See Fr. Pat. 418,069 of 1910 ; this J., 1911, 26.— T. F. B. 

Cyanamide ; Production of . M. En^lmann and 

B. Merkel, Assignors to Farbenfabr. vorm. F. Bayer und 

Co., Elberfeld, Germamr. U.S. Pat. 1,102.892, July 7, 
1914. Date of ap^., Feb. 27, 1912. ^ 

See Eng. Pat. 2311 of 1912 ; this J., 1912, 900.— T. F. 6. 

Sulphur and sulphates; Process of myducing . C. 

Hansen, Leve^usen, Assignor to Farbenfabr. vorm. 
F. Bayer und Co., Elberfeld, Germany. U.S. Pat. 
1,102,911, July 7, 1914. Date of appl, Jane 30, 1913. 
See Qer. Pat. 264,920 of 1912 ; this J., 1913, 1068.— T. F. B. 


Oftnm of kw/orj Manufitohtn of-^ H. Oanlattl, 
Vo£[hera, Italy, and J. C9iautems and B. Denaom^ 
Assignors to CantonI, Chautems et Cie., and B. De> 
wange, Geneva. U.S. Pat. 1,108,658, July 14. 1914. 
Date of appl., Feb. 8, 1912. 

See Fr. Pat. 426,714 of 1911 ; this J., 1911, 956.— T. F. B. 

Reducing agents; Process for making stable from 

rapidly oxidisable substances which are difficult to ose, 
such as sodium^ potassium^ calcium^ phosphorus^ and 
similar substances. P. Goldstein. Fr. Pat. 466,853, 
Dec. 23, 1913. Under Int. Conv., Deo. 23, 1912. 

See Ger. Pat. 268,667 of 1912 ; this J., 1914, 201.— T. F. B. 

Base-exchanging substances containing silicic acid, aluminap 

and bases ; Process for making . Permutit-Akt.* 

Gee. Fr. Pat. 467,300, Jan. 14, 1014." Under Int. Conv., 
April 30, 1913. 

See Eng. Pat. 1039 of 1914 ; this J., 1914, 649.— T. F. B. 

Hydrogen peroxide solutions ; Process for preventing the 

decomposition of . A. Farago ana H. Gonda. 

Fr. Pat. 467,103, Jan. 8, 1914. Under Int. Conv., 
April 30, 1013. 

See Ger. Pat. 276,440 ; preceding. — ^T. F. B. 

Hydrogen peroxide ; Cathodic manufacture of in an 

electrolyte containing oxygen or gases containing oxygen. 
Henkel und Co. Fr. Pat. 467,223, Jan. 12, 1914. 

See Eng, Pat. 764 of 1914 and Ger. Pat. 273,260 ; this J. 

1914. 644, 693.— T. F. B. 

Hydrogen ; Producing and apparatus therefor. C. 

Bosoh, Assignor to Bad'sehe Aniim und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. U.S. Pat. 1,102,716, 
July 7, 1914. Date of appl, July 7, 1913, 

See Eng. Pat. 2096 of 1913 ; this J., 1913, 1156.— T. F, B, 

Hydr^en; Process for producing pure . Badische 

Anilin und Soda Fabrik, First Addition, dated Deo. 26, 
1913, to Fr. Pat. 439,262, Jan. 22, 1912. Under Int. 
Conv., May 16, 1913. 

See Eng. Pat. 14,500 of 1913 ; this J., 1014, 256.— T. F. B. 

Nitrogen and oxides of nitrogen ; Process for the simul» 

ianeous production of , Farbwerke vorm. Meister, 

Lucius, und Briining. First Addition, dated Deo. 8, 
1913, to Fr. Pat. 453,845, Jan. 31, 1913. Under Int. 
Conv., Dec. 12, 1912. 

See Eng. Pat. 28,737 of 1913 ; this J., 1914, 483.— T. F. B. 

Nitrogen compounds ; Process and apparatus for making 

. A. H. Lymn. Fr. Pat. 467,592, Jan. 22, 1914. 

Under Int. Conv., Jan. 22, 1913. 

See Eng. Fat. 1851 of 1913 ; this J., 1914, 244.— T. F B. 


m-CLASS; eSRAHKa. 

Patents. 

Glass \rod] manufacture ; Apparatus for . Thq 

British Thoroson-Houston Co., Ltd., London. From 
General Electric Co., Soheneota^y, N.Y., U.8.A. Eng. 
Pat. 17,602, July 31, 1913. 

A NUMBER of gripping devices travelling oontinuousiy up 
and down above a bath of molten glam, seize an imtial 
length of solid! fled glass rod, which has been started by 
moans of a bait, and draw it upwards. Towards the end 
of the upward travel of each of the carriages, on which the 
gripping devices are mounted, means are actuated for 
severing the rod below the point where it is gripped, and 
the detached length of glass rod is swung over the top of 
the machine and deposited in a receiver. The gripping 
devices then deeoena and remain open until they come 
into position again on the upward path, and seize a Irssh 
rod of glass, which is already held and being drawn up- 
wards by a gripping device higher up.— 0. R. 
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Fwnates for mdiing gloat or metals. J. Lambot, Mar- 
cinelle-Charleroi, ^Igium. Eng. Pat. 29,813, Dec. 27, 

1913. 

In a tilting furnace for melting glosa or metals, a detachable 
head is arranged at each end of the hearth, and is water- 
jacketed around the port, which communicates with the 
gas-supply flue, fixed in the axis of rotation of the furnace. 

A circular connection is fixed to the water-jacket to secure 
a tight joint, and another port is provided in the head, 
communicating with a movable and detachable hot air 
flue ; the latter is secured to the head, and communicates 
in turn with the conduit of one of the regenerators, through 
a connection ensuring a tight joint, whatever be the 
position of the furnace. To form such a connection, the 
lateral faces of the water-jacket are enclosed in a frame of 
asbestos sheets secured to the upper portion of a metal 
frame, the lower edge of which rests in a groove filled with 
sand, two of the faces of the jacket lieing flat, and two i 
being so curved as to remain in contact with the edges of | 
the asbestos frame, whatever be the position of the movable j 
flue. By this means communication between the hearth 
and the regenerators is ensured during tilting as well as 
during melting.— f). R. 

Thin -walled arlicleji from ttnhstan^es other than clay, but \ 
which can he moulded and burnt in a similar manner to 

ceramic materials ; Manufacture of very . E. 

Podszus. Ger. Pat. 274,847, April 19, 1912. 

Thk }»roce88 is for the preparation of thin-walled articles 
from such substances as thoria, zirconia, rare earths, | 
alumina, silica, boron nitride, and carbon. A |)ermanent : 
mould made of material havitig a low coefficient of expan- 
sion is used. It is coated first with a thin layer of paraffin, 
ceresin, wax. or ozokerite, and then with a layer of the 
refractory substance previously made into a thin paste. 
After the paste has set or dried, the layer of jiaraffin or the 
like is removed by warming or by means of a solvent, 
whereupon the shaped article of refractory material can 
be withdrawn from the mould. The surface of the inter- 
mediate layer of paraffin or the like may be roughened or 
rubbed over with graphite to make it adhere well to the 
layer of refractory material, or a layer of gelatin, collodion 
or the like may be applied before the refractory material. 
If the layer of gelatin or collodion be made sufficiently 
thick it may bo withdrawn, after removing the inter- 
mediate layer, and will then itself serve as a mould.— A. S 

lUuminating-glass : Method, and hatch or mixture for 

making- . G. A. Macbeth, Assignor to Macbeth- 

Evans Glass Co., Pittsburg. Reissue No. 13,766, July 7, 

1914, of U.S. Pat. 1,097,600. May 19, 1914. Date of 
appL, June 9, 1914. 

Bis this J., 1914, 693.— T, F, B. 

Furnace for melting glass or metals: Tilting . J. 

Lambot, Fr. Pat. 466,664, Dec. 26, 1913. Under Int 
Conv.. Jan. 30, 1913. 

SsB Eng. Pat. 29,813 of 1913 ; preceding.— T. F. B. 

Porcelain and similar substances ; Apparatus for baking 

in continuous furnaces with movable hearths. E. G. 

Faugeron, Assignor to Soc. Anon, des Faiencories de 
Creil et Montereau, Montereau, Prance, U.S. Pat. 
1,103,184, July 14, 1914. Date of appl., Oct. 11, 1911. 
SSK Fr. Pat. 421,765 of 1910 ; this J., 1911, 424.— T. F. B. 


1X.-BU1LD1NG HATEBIALS. 

PorUand cement raw makrials ; Burning tests of Philip- 

. A. P. West and A. J. Cox. Philippine J. 

Soi., 1914, 9, 79—102. 

CsMSNT made in an experimental gas-fired stations^ kiln, 
from local materials (chiefly limestone and voloanic tuff), 
mixed so that the ratios, BiOj : R1O9 and CaO : (SiOj-b 
R,Og), and the cementation index, are within the usual 
teohnioal limits, was found to be sound and of high specific 
gravity and tensile strength. — ^F. Bona. 


Wood; Preliminary work in fire-proofing . B.E. Prince. 

Proo. Amer. Wood Preservers’ Assoc., 1914, 168 — 172. 
Thb apparatus for testing inflammability consisted of a 
quartz cylinder, Sins, in dtam. and 10 ins. long wound with 
nichrome ribbon of high electrical resistance and insulated 
with asbestos. The apparatus was heated electrically, 
natural draught was use^ and the temperature of the air 
inside the cylinder indicated by a thermocouple pyrometer. 
Test pieces, 1^ ins. square by 4 ins. long, wore impregnated 
with concentrated solutions under 100 lb. pressure per sq. 
in. The pioces.containing 6% of moisture, were ]>lacea in the 
cylinder previously heated to 200® C. and allowed to remain 
until the gases ignited at a small pilot-light 1 inch above the 
test- piece and set fire to the wood or, in default, for 40 
mins. The tests were repeated at temperature-increments 
of 50® C. If the wood ignited the time was noted and the 
piece dropped into a chamber below the cylinder ; it was 
allowed to burn for 3 mins, and the loss of weight recorded. 
Of untreated woods tamarack was the most resistant and 
redwood next. Of the chemical impregnating agents, 
oxalic acid, sodium carbonate and bicarbonate were 
inefficient in retarding combustion and weakened the wood. 
Ammonium salts were most effective, while bura.x was 
also of considerable value. — J. F. B. 

Wood, preservatives [creosote off] ; Peport of the Committee, 

Qji . Proc. Amer. Wood Preservers* Assoc., 1914, 

58—76. 

The definition of creosote oil is r(*vised, and comprises 
all distillate oils boiling between 200" and 400" (J., obtained 
by direct distillation from tars consisting principally of 
coiU|x>unds of the aromatic series and containing well- 
defined amounts of phenoloids. The most important tests 
are : those for moisture, specific gravity and distillation. 
Additional tests are ; for free carbon, tar acids, sulphona- 
tiun ; the Hempel distillation test, refractive indices and 
specific gravities of the fractions. These tests are described 
in detail with the apparatus employtHl. All temperature 
observations must bo made with a standard thermometer of 
specified dimensions, length of stem from 0® to 4(K)® G., 
295 mm., bulb 14 mm. long and 6 mm. in diam. Readings 
to be uncorroct^. No recommendations have yet betm 
formulated as to standard specifications for creosote oils 
but the specifications enforced by several consumers’ 
associations are reprinted collectively for comparison. 

— »J. F. B. 

Creosote in well preserved timbers ; Quantity and character of 

. G. Allcman. Proc. Amer. Wood l^rescrvers’ 

Assoc., 1914, 88—96. 

The creosote oils extracted from timber which had Iwen in 
use many years showed an average of 32*9% of distillate 
below 270® C. and 66'8 of oils of high boiling jHiint. The 
defects of most modern creosote preservatives are deficiency 
in basic oils of high boiling point and the substitution for 
these of tar or other viscous substanoes. Under prosier 
conditions of distillation a stable, heavy creosote oil (sp. gr. 
MO) could be manufactured from coal tar, containing 
nothing which boils below 210° C. ; for general purposes 
not more than 60^^ of the total should distil below 316® C., 
and for wood-paving blocks not more than 35%. The 
qualities demanded are penetrating power, stability, and 
preservative and water-proofing value. All these are 
possessed in a high degree by pure heavy creosote oil. 
Tar has a very low penetrating power, even when injected 
at a high temperature, and wo<m treated with a mixture 
shows a separation of the components ; oil, tar and carbon, 
at the mai^^ 0! the close-grain rings. As regards stability, 
losses oocitr owing to volatilisation, extraction by water 
and crystallisation in wood impregnated with light creosote 
oils. Pnaenrative value may depend on direct antiseptic 
action or permanent adhesion of a stable oil-coating to the 
walls of the minutest cells ; external filming without pene- 
tration is of little account. In the light oite the adtiseptic 
constituents {uredominate but are volatile and largely 
soluble in water. The heavy oils are sufficiently rich in the 
higher homolognes of creeols, both these and the protective 
oib being far more stable. Waterproofing also depends 
on the complete coating of the cell walls with an oily deposit 
which exdti^ moistuie.— J. F. B. 
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Oreosoling industry ; Use 'of refined coal tar in the . 

H. von SohrenK and A. L. Kammerer. Proc. Amer. 
Wood Preservers’ Assoc., 1914, 99—148. 

Thb efficiency and permanence of the preservative effect 
of creosote oils depend on the proportion of oils boiling 
-above 236® C., and this corresponds inversely with the 
rate of evaporation in open dishes or in timber test-blocks. 
The^ best results are always obtained with a heavy oil 
equivalent to the No. I sjMicification of the Amor. Railway 
Eng. Assoc., but the supply of such oils is limited and far 
short of the demand. The blending of a small proportion 
of refined coal-tar enables inferior oils to be used with 
more satisfactory results, as regards pt^rmancnce, than are 
obtained with such oils in the pure state. Eighty parts 
of the inferior creosote oil should be thoroughly mixed 
with 20 parts of coke-oven coal-tar, containing not more 
than 6 — 0% of carbon, at 180® F. (83® C.) and the tem- 
perature of the mixture during impregnation should not be 
below this. The ptmetrating power of the mixture is not 
less than that of creosote oil if the time under pressure 
bo slightly increased. The separation of the tarry com- 
ponents from the oil in the ])ore8 of the wood is denied 
and the superior retentiotv of the oil is prov'cd experiment- 
aUy.— J. F. B. 

Wood-prenerring industry in the United Stales, 1913. Board 
of Trade J.,‘ July 23, 1914. [T.Il.l 

Returns from 93 wood -preserving f)lants, of which 58 
are commercial plants and 35 private plants (of these 
■28 aro operated by railway companies), show that in 1913 
these plants treated 153,613,888 cubic ft. of material, or 
*21*9% more than in 1912. The total consumption of creosote 
oil by these plants in 1913 was 108,373,359 (American) galls., 
an increase of 2lb5% over the previous year ; the consump- 
tion of zinc chloride amounted to 26,466,803 lb., an 
increase of and of miscellaneous liquid preservatives 

'3,885,738 galls., an increasii of 26-4%. The quantity of 
creosote imported in 1913 was 62% of the total amount 
used. New [ilants for the manufacture of creosote oil 
are, however, being erected in the middle west and, if 
present plans materialise, should add about 10,000,000 
gallons annually to the available supply of creosote. 


Patents. 

Kilns or ovens for calcining lime, cement, and other material, 
F. Oosland, Liscard, ('heshiro, and H. Booth, London. 
Eng. Pat. 22,173, Oot. 2, 1913. 

‘To prolong the life of the lining of vertical shaft kilns, and 
to preheat the material before calcination, the kiln lining 
is oval or elliptical in shape from the gas ports upwards to 
n desired point, the wall itself being vertical ; from the 
upper end of the vertical wall to a desired point higher uj), 
the lining is twisted in tiio shape of a spiral, and from the 
upper end of the spiral, the section of the kiln becomes 
cironlar, finally widening into hopper form at the summit. 

— ~0. R. 


Wood ; Process for preserving . W. Lichty. Ger. 

Pat. 274,662, July 23, 1913. 

Wood is impregnated with solutions of lead chloride and 
mercuric chloride, which may be applied consecutively or 
simultaneously. — T. F. B. 

Cement : Process of and furnace for manufacturing . 

L. P. Basset, Montmorency, France. Eng. Pat. 15,612, 
July 7. 1913. 

See Fr. Pat. 457,511 of 1912 ; this J., 1013, 1012. Refer- 
ence is directed, in pursuance of Sect. 7, Sub-sect. 4, of the 
Patents and L^igns Act, 1907, to Eng. Pats. 9545 of 
1894 and 24,620 of 1909,— T, F, B. 


Process for ohtainijtg baritma^mnidt. Ger. Pat. 276,287. 


X.-HKTALS ; MBULLURCT, UaUDlllS 
ELBCmO-HBimUltCIT. 

Cyaniding ; Calcium hydroxide for . R. K. Meade. 

Eng. and Min. J., 1914, 98 , 52—63. 

Slaked lime prei)ared by rotating quicklime crushed to 
|m-stzc in a steel drum with slight excess of water, and 
sifted from the coarse particles, is preferable to quiol^me. 

— W. R. 8. 

Copper and ;^ine ; New researches on the aUoys of 

L. Guillot. Bull. Soc. d’Encour., 1914, 121, 14—56. 

A series of pure Ou-Zn alloys with Cu from 66 to 100% 
was subjected to mechanical tests aRer rolling, in some 
cases after rolling and drawing, and also after working and 
annealing. The annealed sam])los shonited a simple relation 
between the tensile strength and the Brinelf hardness. 
Rolling (hot and cold) had a considerable influence on the 
nrojierties of the alloys, but the effects were eliminated 
by annealing. Quenching increased the hardness. For 
industrial use, alloys with not less than 72% Cu are 
recommended. — T. 8t. 

Bronzes ; Three-metal . A. M. Blow. Met. and 

Chem. Eng., 1914, 12, 461—467. 

A description of tho ternary systems : oopper-tin with 
lead, zinc, phosphorus, manganese and alHminium. 
Lead imparts plasticity to bronze, and diminishes hardness 
and temperature changes (“ imparts a lower mutual 
freezing point ”). Microscopic examination shows that 
the lead is distributed throughout the mass. Segregation, 
to which bronzes rich in lead arc liable, is prevented by the 
addition of 1% Ni, sulphur added in tho form of galena, 
phosphorus, or arsenic. A small addition of zinc does not 
materially alter the structure of bronzes, whilst ductility 
and tensile strength are slightly increased. Bronzes con- 
taining zinc are more easily forged and oold-roUod and less 
readily corroded by sea-water. Phosphorus may exist 
entirely as solid solution (up to 1%) or as CU| P ; it greatly 
increases the hardness and resistance to wear, whilst 
impairing the tensile stroi^th, elasticity and elongation. 
Tho maximum in commercial bronzes is about 0*8^^, with 
about 8% Sn. Tho valuable i>roperties of manganese 
bronze are its strength and non-oorrraibility ; oommeroial 
pmducts often contain more aluminium than manganese. 
True aluminium bronze seldom contains more than 11% 
A1 ; it is useful in casting, though it shrinks oonsidcurably, 
Tho addition of tin inoreasos its ductility. — ^W. R. S. 

Lead, copper, zinc, tin, aluminium, nickel, mercury, and 

silver; World's jrrodufdion of . Board of Trade 

J., Aug. 6, 1914. [T.R.j 

According to a statistical summary and report compiled 
by the ’’ Metallbank und Metallurgisoho GeseUschaft,” 
Frankfort-on-Mainc, the total production of these metals 
daring the last three years has been ; — 



1911. 

1012. 

1018. 

Lead 

Metric tuns. 

1,1 as, 000 

Metric tons. 
1,181 300 

Metric tons. 

1 1,186.700 

(Jopper 

SOS, 800 

1,018,600 

1,006,900 

Zinc 

902,100 1 

977,000 

1 097,908 

Tin 

117,600 

124,700 

126,900 

Aluniinium 

45,000 1 

62,600 

68,200 

Nickel 

24,5(Ki I 

28,600 

4,800 

80,000* 

Mercury 

4,100 I 

4,200 

Silver, fine 1 

1 

7,685 

1 1 

7,746 


^Estimated. 


Steed production in the United States. Eng. and Min. J., 
Aug. 1, 1914. [T.R.] 

The Statistical Bureau of the American Iron and Steel 
Association states that the production of steel in the 
United States in 1913 was the largMt ever reported A 
further decrease in the make of Bessemer or converter 
steel, and a large increase in open-hearth steel, *ohidIy 
basic metal, aro noteworthy. 
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The production in 1012 nnd 1913 wm : — 


JfoHnutaUie, 



1012. 

1913. 

BsMemer 

Ion*. 

10,827,901 

Ton*. 

9,646.706 

21,690,981 

Open-heartli 

20,780,723 

Crucible 

121,617 1 

121,226 

Electric i 

18.309 

30,180 

MiHcellaneouB 

2,853 

3,831 

Total 

31,251,303 

31,300,874 


Included in the 0 }>en-hearth fiteel are 1,255,305 tone 
made by the acid proocee and 2,210,718 tone produced by 
the duplex process, made from metal partly treated in 
Bessemer converters and finally purified in open*hcarth 
furnaces. This is an increase of 772,064 tons over the 
previous year. 

In 1913 the production of steel treated with ferro- 
vanadinm, ferrotitanium, nickel and other alloys was 
714,357 tons, a decrease of 78,144 tons from 1912. The 
total included 74,924 tons Bessemer steel, 213,404 acid 
open-hearth, 386,486 basic open-hearth, 28,279 crucible and 
11,264 tons electric and miscellaneous steel. 

At the close of 1913 there were 30 plants equipped, to 
make steel by the standard Bessemer process and 80 by 
the Tropenas or other modiheations of that process. 
There were 119 basic and 93 acid open-hearth plants, 29 
of them Iteing equipfted to make both acid and open-hearth 
steel. There were 110 crucible steel plants and 19 electric 
plants. 


Mineral output of the. Philippine Idan^s in 1913. Board 
of Trade J., July 30, 1914. [T.R.] 

The following statistics have been obtained from the 
Mines Department of the Bureau of Science of the Philip- 
pine Islands showing the mineral output of the islands in 
1913, as compared with 1912 


1012. 


1013. 



Quantity 

j Value, 

1 Quantity. 

1 Value. 



Dollars. 

1 

Doliar*. 

Iron .. metric ton* 

141 

24,636* 

227 

32,236* 

Hllver . . 8ne ounce* 

7,121 1 

4,332 

Not stated 

Not stated 

Gold . . M 

27,682 

670,212 

42,011 

868,362 

Coal .. metric ton* 

2,720 

10,100 

Nut stated 

Not stated 

Clay product* — 

— 

226,500 

— 

280,000 

Lime . . metric ton* 

— 

46,013 

11,060 

61.350 

Band and gravel 

cubic metre* 

— 

234,375 

689,011 

297,823 

Btone 

— 

.326,626 

197,039 

176,020 

Salt .. motalcton* 

1 

19,147 

287,255 

19,600 

287,600 


* The statistics for iron represent Uic quantity and value of iron 
castings, mostly ploughsltarcs. 

Mineral products mined or manufactured but not sold 
at the end of each year are not included in the foregoing 
figures. 


Mineral produdion of Canada in 1913. J. McLeish. 

Min. and Eng. World, July 18, 1914, [T.R.1 
The preliminary report on mineral production in Canada 
in 1913 shows a total value of 1144,031,047, made up as 
shown in the following table 


MtUUic, 

Product. Quantity. 

Copper, at 16.260 cts., Ib 76,976,832 

Gold, 784,625 

iron, tons 73,608 

Iron ore sold, tons 216,614 

Lead, at 4.669 cte.. lb 37,662,703 

nickel, at 80 eta., lb 49,676,772 

Hilver, at 59.791 eta., os 31,750,618 

CV^t and nidtd oxides — 

Zbo ore, tons 7,635 

Total 


Value, 

$11,753,440 

16,216,131 

996.429 

430,661 

1,764,706 

14,908,082 

18,984,012 

689,511 

400,000 

127, 821 


AcQnolite, tons 

AisMsic, white, tons 

Asb««tos, tons 

Asbestic, tons 

Coal, tons 

Corundum, tons 

Feldspar, tons 

Orapnite, tons 

Grindstones, tons 

Gypsum, tx>n8 

Magnesite, tons 

Mica, tons 

Mineral pigments— 

Barytes, tons 

Ochres, tons 

Mineral water 

Natural gas, per M 

Peat, tons 

Petroleum, at $1,782 brls. 

Phosphate, tons 

Pyrites, tons 

Quartz, tons 

Salt, tons 

Tale, tons 

Trljsdite, tons 


66 

1,692 

136,961 

24,186 

16,116,089 

1,177 

16,985 

2,162 

4,284 

639,698 

770 


641 

5,987 

20,345,763 

2,600 

228,080 

26 

228,811 

78,261 

100,791 

12,250 

620 


$720 

101,463 

3,880,000 

19,010 

86,260,311 

137,080 

66,841 

00,282. 

43,900' 


170,112. 

6,410 

41,774 

178,677 

8,388,314 

10,100 

406,439* 

21 ? 

638,185. 

169,842. 

491,280 

45,980 

12J3ft. 


Total 


$47,517,156. 


Stnirturai materials and clay products. 


Cement, Portland, brls 

Clay products — 

Brick, ('ommon, pressed, isiving 

Sewer piin; 

Fire clay, dniin tllc, lottery, eb*. 

Kaolin, tons 

Lime, bus 

Sand an(i gravel 

Sand-limc brick 

Slate, sq 

Stone- 

Granite 

Limestone 

Marble 

Sandstone 


8,668,922 

$ll,227,284r 



7,709,224 



920,973 

_ 

1,037,870' 

500 

5,000 

7,671,381 

1,605,812: 



1,712,250 



962, (M)4 

1,432 

6,444 


1,644,183 



3,087,991 



250,873 

__ 

2 16, 667- 


Total strtictuml materials 

and ekky products 

All other non-metal lie .... 
Total value, metallic 


$30,386,071 
47,51 7,1 5!> 
66,127,821. 


Grand total, 1913 .... — $144,031,047 


Smelter production.— The total quantity of ore, concen- 
tratea, etc., treated in 1913, was 3,027,085 tons as com- 
pared with 3,(K)5,410 tons in 1912. The ores treated may- 
be classified as follows ; — 


1912. 1013. 

Ton*. Tons. 

Nlckcl-eopi)er ore* 7:te,065 823.403 

SUver-cobalt.-nlckel-arsenlc ores 8,097 5,818 

Lead and other ores treated in lead 

furnaces 59,932 

Copper-gold-silver ores 2,212,316 2,110,7a4 


Total 3,006,410 3,027,086 

The products obtained in Canada from the treatment of 
these ores include refined lead produced at Trail, B.C«». 
and fine gold, fine silver, copper sulphate, and antimony 
produced from the residues of the lead refinery theire 
silver bullion, white arsenic, nickel oxide and cobalt oxide 
produced in Ontario from the Oobalt district ores. In 
addition to these refined products, blister copper, copper 
matte, nickel-copper matte, oobalt material or mixed 
oobalt and nickel oxides are produced and exported for 
refining outside of Canada. 



1 

1 1913 

Beflned product* produced and 
metals contained in refined smelter 
product* exported. 

Beflned 

products. 

Metals con- 
tained In 
matte, blliEer^. 
bane bullion 
^ and spelss. 

Gold, oz 

11,977 

13.789,709 

39,468,729 

180,533 

1,647105 

8,384,249 

218,270 

034,601 

59,245 722 

40,677772 

Wlver, oz 

Lead (including secondary lead), Ib. . . 

Copper, lb 

Copper flulphate, lb 

Nickel, lb 

Nickel and oobalt oxides, etc., Ib. . . 
White arsenic, lb 
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The aggregate roanltB of smelting and refining operations 
may bo sammarized as in the above table. The fibres do 
not re]^resent the total production from smelting ores 
mined in Canada since considerable Quantities of copper 
:and silver ores are still shipped to other smelters outside 
Canada for smelting. 

Smelter products shipped out of Canada for refining were 
iblister copper carrying gold and silver values 16,270 tons 
in 1013, as compared with 17,063 tons in 1912, copper 
matte carrying gold and silver values 6169 tons in 1913 as 
against 6727 tons in 1912 and Bessemer nickel-copper 
matte carrying small gold and silver values as well as 
metals of the platinum group 47,160 tons in 1913 as 
•compared with 41,925 tons in 1912. 


Patents. 

Meial ; Means for alirring or agitating tnolUn in 

melting pots. 1. Hall, Birmingham. Eng. Pats. 16,323, 
23,493, and 24,081, July 3, Oct. 7 and Oct. 24, 1913. 
The dish-shaped stirrer fits fairly closely into the bottom 
of the melting pot, and its outer edge is turned upwards 
and is provided with annular corrugations. Perforations 
are arranged at or near the angle whore the turned- up por- 
tion commenoes. A central sleeve, attached to the solid cen- 
tral jmrt of the dish, surrounds the stem of a valve which 
controls a central tapping hole. The dish is worked 
tipwards and downwards by a lever attached to the sleeve 
and pivoted on the furnace edge. Modifiisl forms have 
perforated radial blades attached to the sleeve, and means 
for imparting a rotary motion to the dishtnl member. 

— T. St. 

Metals : Comjmite . The British Thomson-Houston 

Co., Ltd., London. From Conoral Electric Co., Schenec- 
tady, U.S.A. Eng. Pat. 19,021, Aug. 21, 1913. 

Metal of the general character of Monel metal (Ni 2, Cu I ) 
is united to steel by means of an intermediate film of copjior. 
Plates of the two metals, with a sheet of copper between, 
are heated in hydrogen or in a vacuum to somewhat 
above the melting point of copjwr, but below the melting- 
point of the other metals. The comf) 08 ite sheet may 
})o rolled or otherwise worked without danger of the 
•components separating. — T. St. 

■Waste heat of slags : Method and apjMratiis for utilising the 

. C. Sommlor. First Addition, dat^ Dec. 4, 1913, 

to Fr, Pat. 463,298, Oct. 6, 1913 (this J., 1914, 426). 
‘The receptacles into which molten slag is run, are sur- 
rounded by closed-in vessels full of water. A reservoir 
situated at a higher level communicates with the water 
vessels by pipes tlirough which a natural circulation of 
the water takes place. The steam produced, assists the 
<;irculation. Various forms embodj'ing this principle are 
described. — T. St. 

Furnaces ; Calcining and roasting . E. Cornet. First 

Addition, dated Jan. 8, 1914, to Fr. Pat. 465,302, 
Nov. 26, 1913 (this J., 1914, 540). 

'The lower portion of the furnace containing the calcined 
^iroduct is surrounded by an annular chamber, or inde- 
pendent segmental chambers, containing refractory chequer- 
work in which the incomii^ air is strongly heated. 
The central conduit which admits air into the centre of the 
charge, to complete the oxidation of carbon monoxide, 
is also provided with ohequor-work. The iron bars of the 
iramework of the annular preheaters may be hollow so os 
to allow of water cooling. — ^T. 8t. 

Jurnact for roasting ores. P. Piketty. Fr. Pat, 466,991, 
Jan. 6, 1914. 

A SHAFT furnace is built up on a framework of reinforced 
•ooQorete. The walls are formed of indmndent slabs of 
concrete with asbestos in the joints. The limng is com- 
fKjsed of refractory bricks, vertical grooves befog left for 
m oooling.->-T. St. 


Alloys of high meUing point; Manufaciurs Wol- 

fram Lampen Akt.-06s. Fr. Pat. 466,787, Deo. 80, 
1913. Unaer Int. Conv., Aug. 19, 1913. 

In making ductile alloys of high melting point from one 
of the metals Or, V, Nb, Ta, Os, Ru, Th, Zr, ai^ W, with 
a small amount of another of the same metals, a very small 
amount ( I /2000 of the total mass) of a metal of the {Mtinum 
group is added to the mixture before compression, to act as a 
oatalytio agent in facilitating the formation of an alloy, or 
solid solution. — T. St. 


Ores ; Method of agglomerating and simtUianeonsly trans^ 

forming before smelting. R. E. Trottier. Fr. Pat, 

467,301, March 26, 1913. 

The ore is agglomerated with the coal 'necessary for reduc- 
tion and the necessary flux so that the briquettes oan be 
treated in a blast-furnace direct without other additions. 
The briquettes may bo heated to dull rodnoss out of 
contact with air, or in a reducing atmosphere, befoim 
charging into the blast-furnace, whereby volatile oonsti- 
tuonts of the ore are driven ofi, the distillation produots of 
the coal are recovered, and the metal is partly reduced. 

—T. St. 


Agglomeration of iron ores ; Process for increasing the output 

of rotary kilns especially as nsed for the . G. Polmius, 

Eisengiesserei und Masohinenfabrik. Ger. Pat. 276,682, 
Feb. 8, 1913. 

Bbhiueh the main burner a second burner is provided, the 
flame from which is directed to that part of tlie kiln where 
the finer material, which is not or only partly agglomerated, 
accumulates. The two burners may form branches from 
a common fuel- and air-supply pipe. — A. S. 

Plated metals ; Process for removing the coating from - 
by means of mercury ^ with recovery of the latter by distiUa- 
don. K. Albert, E. Ellenberger, and C. von der Linde. 
Ger. Pat. 276,106, Sept. 13, 1912. 

The plated metal is treated with mercury vapour, which 
oondenses and forms with the coating metal a liquid 
amalgam. The residual mercury adhering to the motel, 
and unused mercury vapour, are distilled from the reaction 
vessel and recovered. The process, which is applicable 
to the treatment of iron coated with zinc, copper, lead, 
tin, brass, or nickol-copiwr alloys, moy bo carried out 
wholly or partly in a vacuum. — A. S. 

Briquettes from iron ore and flue dust ; Manufacture of — — • 
M. Freiberger, C^harlottenburg, Germany. Eng. Pat. 
16,919, July 10, 1913. Under Int. Conv., July 10, 
1912. 

See Fr. Pat. 460.954 of 1913 ; this J., 1914, 85.--T. F. B. 

Iron or manganese metal ; Process of manufacturing •• ■— 
from pfure or impure iron or manganese-metal oxides* 
C. A. Brackelsberg, Stookum, Germany. U.S. Pat. 
1,103,268, July 14, 1914. Date of appl., Dec. 11, 1911. 

See Ger. Pat. 241 ,321 of 1910 ; this J., 1912, 136.— T. F. B. 


Iron ; Process for treaiing pure . The Intwnational 

Metal Products Co. Fr. Pat. 467,332, Jan. 16, 1914. 
Under Int. Conv., Jan. 16, 1913. 

See U.S. Pat 1 ,090,116 of 1914 ; this J., 1914, 424.— T. F. B. 

Blast hrnices for smelting iron and other ores. T. B. 
Rogeraon. Fr. Pat. 467,367, Jan. 15, 1914. 

See Eng. Pat. 10,399 of 1912 ; this J., 1918, 607.— T. F. B. 

Steel: Production of and the subsequent treatmenl 

thereof. J. Churchward, Mount Vernon, N.Y., U.S.A. 
Eng. Pat. 16,924, July 10, 1913. 

See U*S. Pat. 1,069,887 of 1913; this J., 1918, 870.— T.F. B. 
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Steel; Mam/acture of . G. J. Boyle, Viscount 

Cbetwynd. Fr. Pat. 466,049, Dec. 26, 1913. Under 
Int. Oonv., Jan. 16, Mav 20, June 4 and 21, and July 22, 
1913. 

Sue Eng. Pats. 1306, 11,778, 12.961, 14,431, and 16,821 of 
1913 ; this J., 1914, 697.— T. F. B. 

Iron alloy. Pittsburg Iron and Steel Foundries Co. Fr. 
Pat. 466,663, Dec. 26, 1913, Under Int. Conv., March 
18, 1913. 

SEEU.S.Pat. 1,071,364 of 1913;thiHj., 1013,947.— T.F. B. 

Steel cUloys containing chromium and nickel , Use of 

in making articles mch an vessels^ tubes, parts of machims, 
etc., required to withstand the action of acids and mechanical 
stresses. 0. Pasel. Fr. Pat. 466,910, Nov. 8, 1913. 
Under Int. Conv., Dec. 20, 1912. 

See Eng. Pat. 13,415 of 1913 ; this J., 1914, 697.— T. F. B. 

Melting furnaces, ladles, and like coniainers for molten 
material. J. Churchward, Mount Vernon, N.Y., U.S.A. 
Eng. Pat. 16,923, July 10, 1913. 

SbeU.S. Pat. 1,069,601 of 1913 ; this J., 1913,900.— T.F. B. 

Open-hearth furnace. K. Albert, Wiesbaden, GernianV. 
Reissue No. 13,763, July 7, 1914, of U.S. Pat. 1,073,653, 
Sept. 23, 1913. Date of appl., Jan. 29, 1914. 

See Fr. Pat. 461,797 of 1912 ; this J., 1913, 662.— T. F. B. 

Reheating furnaces. F. K. Siemens. Fr. Pat. 467,149, 
Jan. 9, 1914. Under Int. Conv., Dec. 5, 1913. 

See Get. Pat. 268,379 of 1913 ; this J., 1914, 144.— T. F. B. 

Zinc or copper ores, ashes, imsic, and chippings ; Treatnunt 

of F. Bourgeot, Lastours, France. Eng. Pat. 

16,943, July 10, 1913. Under Int. Conv., Aug. 3, 1912. 
SEEFr. Pat. 458,336 of 1912 ; this J., 1913, 1073.- T. F. B. 

Metallurgical furnaces for use chUfhj in the metallurgy of 
copper. L. Addieks, Perth Amb(»y, and V>. L. Brtmer, 
Chrome, N.J., U.S.A. Eng. Pat. 16,307, July 16. 1913. 
SEEU.8.Pat. 1,083,719 of 1914: this J., 1914, 144. Some 
constructional details are also claimed. — T. F. B. 

Metallic alloy ; N on-corrodible . J. Coup and E, 

Allbaugh, Clyde, Ohio, U.S.A. Eng. Pat. 18,161, Aug. 
9, 1913. 

See U.S. Pat. 1,069,1 13 of 1913 ; this J., 1913, 870.— T. F. B. 

Alloys stable against strong acids ; Process of producing . 

W. and R. Borchers, Aachen, Germany. Eng. Pat. 
18,212, Aug. 11, 1913. 

See Ger. Pats. 256,361, 266,076, and 266,328 ; this J., 
1913, 431, 1160.— T. F. B. 

Pyrophoric alloy. P. Faehr, Bitterfcld, Assignor to 
Elektrochemischo Werko G.m.b. H., Berlin. U.S. Pat. 
1,102,676, July 7, 1914. Date of appl., March 27, 1912. 
See Fr. Pat. 439,068 of 1912 ; this J., 1912, 648.— T. F. B, 

Alloy for welding copper and nickel. C. Canzler and R. 
Samesreuther, Dtiren, Assignors to Autogenwerk Sirius 
Oes. m. b. H., Dusscldorf, Germany. U.S. Pat. 1,103,482, 
July 14, 1914. Date of appl., Sept. 24, 1913. 

See Fr. Pat. 461,942 of 1913 j this J., 1914, 206.— T. F. B. 

Alloy; Metallic . C. E. Monkhouse. Fr. Pat. 

467,487, Jan. 20, 1914. Under Int. Conv., Jan. 22, 1013. 
See Eng. Pat. 1819 of 1913 ; this J,, 1914, 87.— T. F. B. 

Minerals ; Proem for ireatmeni of and txlraciing 

meUd. B.Juiiquera, Oviedo, Spun. U.S.Pat. 1,102,339, 
July 7, 1914. Date of appl, Deo. 18, 1908. 

See Fr. Pat 394,719 of 1908 ; this J., 1909, 37a— T. F. B. 


Ore concentration. H. H. Greenway, Clsxo, Sotith Anstraliar 
I and A. H. P. Lowry, Prahtan, Victoria. U.S. Pat, 
i 1,102,738, July 7, 1914. Date of appl, May 17, 1913. 
i See Fr. Pat. 468,061 of 1913 ; this J., 1913. 1078.— T. F. B. 

; Ore concentration. (1) G. A. Chapman and 8. Tucker, (2) 

I G. A. Chapman, Assignors to Minerals Separation, Ltd., 
i London. U.S. Pats. 1,102,873 and 1,102,874, July 7, 

I 1914. Dates of appl, Dec. 26, 1912, and May 8, 1913. 

! See Eng. Pats. 28,929 of* 1911 and 12,171 of 1912; thi» 
^ J., 1913, 146.— T. F. B. 

' Ores and similar substances ; Process and apparatus for' 

jnrejiaring [cemcentrating] . G. 8. A. A])polqvi8t and 

I E. 0. E. Tyden. Fr. Pat. 467,018, Jan. 6, 1914. Under 
■ Int. Conv., Jan. 6, 1013. 

! See Eng. Pat. 402 of 1913 ; this J., 1913, 430.— T. F. B. 

! FilUr for slimes pulp ami the like. G. Ridgway, Kalgoorlie,. 
Western Australia. U.S. Pat. 1,103,080, July 14, 1914- 
Date of appl, Fob. 3, 1912. 

; See Eng. Pat. 10,731 of 1912; this J., 1913, 608.— T F. B. 

i 

j 

! Gold and silver from refractory ores ; Recovery of , 

C. Butters, London. U.S. Pat. 1,103,346. July 14, 

I 1914. Date of appl, Aug. 28, 1012. 

‘ See Eng. Pat. 18,660 of 1912 ; this J., 1913, 915.— T. F. B, 

Nickel ; Extraction of from mixtures of nickel andl 

other vuials. 11. E. Fierz, Basle, Switzerland. U.S. 
Pat. 1.103,747, July 14, 1914. Dakv of appl, March 26, 

I 1914. 

I See Eng. Pat. 4249 of 1913 ; this J., 1913, 870. -T. F. B. 

I Nickel, Recovery of from Us ores. The Madagascar 

I Minerals Svnd., Ltd. First Addition, dated Feb. 16,. 
, 1913, to Fr. Pat. 463,616, Dec. 21, 1912. 

' See Eng. Pats. 27,626 of 1912 and 3814 and 0703 of 1913 
I this J., 1914, 30.— T. F. B. 


N ickel : Recovery of from its ores. The Madagascar 

I Minerals Synd., Ltd. Second Addition, dated March 22,. 
I 1913, to Fr. Pat. 463,616, Dec. 21, 1912. 
i See Eng. Pats. 6703, 17,131, and 18,769 of 1913 ; this J.„ 
I 1914, 30, 489.— T. F. B. 

Metals ; Process for extracting . MacKay Copper 

Process Co. Fr. Pat. 466,614, Dec. 3, 1913. 

See U.S. Pat. 1,094,371 of 1914 ; this J., 1914, 598.— T. F. B. 

1 Copper ; Process for hardening . W. H. White. Fr- 

, Pat. 467,683, Jan. 22, 1914. 

1 See U.S. Pat. 1 ,062,067 of 1913 ; this J., 1913, 662.— T. F. B- 

1 

I Furmces for melting glass or metals. Eng. Pat. 29,813- 
See VIII. 
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j Patents. , 

! Accumuhtora ; Alkaline deetric . E, Foss, F. Hanii,. 

i and B. W. Parker, London. Eng. Pat. 16,027, July 11^ 

I 1913. 

; PosrnvB electrodes of oiokel or cobalt hydroxide, and. 
; negative ones of iron monoxide or sesquioxide, are eon- 
tained in a box partly filled with granulated pumice stona 
1 saturated with oaustio potash solution.— B. N. 
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Wood for storage-battery eeparatore ; Prooeae of treating . 

J. M. Skinner, Acmignor to Philadelphia Storage Battery 
Co.. Philadelphia. U.S. Pat. 1,098,357, May 28, 1914. I 
Date of appL, Dec. 26, 1912. | 

Wood Beparators for storage batteries are immersed in an 
aqueous solution of sodium sulphide or other sulphide at 
16® to 100° C. ; they are removed before the fibres and 
cells are disintegrate, and are then washed and dried 
under pressure. The object of this treatment is to remove 
some of the constituents objectionable for battery pur- 
poses, and to moke the wood more porous. — T. F. B. 

Furnaces; Electric . I. Rennerfelt, Stockholm, 

Sweden. Eng. Pat. 226, Jan. 6, 1914. Under Int. 
Conv., Jan. 4, 1913. 

Elbcteodbs, for the production of arcs, are supported in 
a stationary brickwork ]»ortion of the furnace, and within 
this portion the bottom, supporting a number of crucibles 
arrangcnl in a circle underneath the electrodes, is rotated 
around a vertical axis. The aitjs play directly on to 
carbon, or other conducting material, supportki on a 
projection fixed to the movable bottom, and the roof of the 
furnace radiates the heat rays on to the crucibles. Burners, 
for oil or gas, may be located in the stationary portion as 
a supplementary source of heat. — B. N. 

Fusing refractory materials ; Process for . E. Podszua, 

Berlin-Treptow, Germany. Eng. Pat. 27,744, Doc. 2, 
1913. Under Int. Conv., J>)C. 2, 1912. 

See Fr. Pat. 466,604 of 1913 ; this J., 1914, 700.— T. F. B. 

Electrolytic apjxiratus. W. Thum, Hammond, Ind., U.S.A. 
Eng. Pat. 9232, April 14, 1914. 

See U.S. Pat. 1,096,748 of 1914 ; this J., 1914, 601.— T. F. B. 


Furnace ; Electric A. Minot and H. L. L. Lucas, 

Paris. U.S. Pat. 1,103,309, July 14, 1914. Date of 
appl., Dec. 30, 1913. 

See Eng. Pat. 12,444 of 1913 ; this J., 1913, 1169.— T. F. B. 


Electric arcs ; Method of generating heat by means of — . 

1. Rennerfelt, Stockholm. U.S. Pat. 1,103,379, July 14, 
1914. Date of appl., March 18, 1913. 

See Fr. Pat. 466,291 of 1913 ; this J., 1914, 699.— T. F. B. 


oil and 40 tons of meal. The crude oil is not atjpweseirt 
refined at the mill as there are no operatives suttoieimy 
trained to work the refining plant. 

Owing to the low percentage of moisture and oU m tfte 
residue obtained by this process, it will be 
export this residue to Europe for use as a cattle foo^ 
and trial shipments for this pur^e are to 
present the residue is sold in Japan ss a fertiuaer. It 
fetches a higher price by 20% than bean cake ; ^t 
equal quantities of beans the residue obtained is 20% IW 
than the amodnt of bean cake obtained by the oruahmg 
method, whilst there is the additional expense of pro- 
viding bags for jiacking. . -ii • 

It is too early to say whether the experiment will 
satisfactory results from a oommercial point of 
capital cost is much greater than for a mill of the ordii^y 
ty|>e and more skilful operatives arc necessary. The 
crude oil contains benzine and is therefore unsuitable for 
(diblo purposes — its chief use in ChiM ; for this reawn 
it has fetched lower prices than the oil from the crosning 
mills The oil must therefore bo refined before boii^ put 
on the market, and it will probably be necessary to find a 
market in Europe or America. 


Kukui and lumbang oils. Oil, Paint, and Drug Rep., 
July 27, 1914. [T.R.] 

There is very little if any difference between the kukui 
nut of Hawaii and the lumbang nuts, Aleurites ^lucmna 
and Aleurites trihAta, found in the Philippines. Kukui-nut 
oil is a valuable Hawaiian product and is in demand m 
the paint and varnish trade. It has been shipped to tim 
United States from various Pacific islands for the last 
76 years. The kukui-nut oil of Hawaii, like the lumbang 
oil of the Philippines, has very pronounced drying pro- 
r>ertics and is said to be suitable for all purposes for 
linseed oil is used. The kukui-nut press cake is noh in 
nitrogen, phosphoric acid, and potash, and is high y p 
as a fertiliser. This is also true of the lumbang cake of the 
Philippines. There seems to lie some difference 
as to tne value of these cakes as a fodder, but most feed^ 
consider them poisonous. The oils arc gener^y oomnd^ 
as unfit for human consumption on account of tnoir pro- 

nounc^_^ purgative ^p phiiipj^nes from the 

Aleurites tri-sfs>rma. locally called “ lumbang 

which is asserted to be practically identical with Chinese 

tung oil. 


Oil used for electrical purposes ; Process of regenerating - — 

R. Fnose, aiarlottenfmrg. Assignor to iSiemens-Bchuck- 
ertwerke G. m. b. H., Berlin, U.S. Pat. 1,103,499, 
July 14, 1914. Date of appl., April 1, 1913. 

See Eng. Pat. 8130 of 1913 ; this J., 1913, 060.— T. F. B. 

Electrolytic process for producing acetic acid from acetylene. 
Fr. Pat. 467,778. See VII. 


alkali and alkaline-earth 


Decomposition of amalgams of ( „ 

metals. Ger. Pat. 276,047. See VII. 


XU--FATS; OILS; WAXES. 

Bean oil extracting mill at Dairen. Board of Trade J., 
Aug. 6. 1914. [T.R.] 

The new experimental bean-mill belonging to the South 
Manchuria Railway Company (see this J., 19U, 766) 
started operations in the middle of April last. The mill 
is situated at Ji-ji-ko, about two milM from the Dairen 
wharves, and cost about £30,000, of which the plant cost 
about £20,000, It is equipped for the manufacture 
of crude oil and bean meal from soya beans, and for 
refining the crude oil obtained. The maximum capacity 
of the mill is 80 tons of beans per day of 24 hours. At 
present only 60 tons are used daily, producing 7 tons of 


Soya bean oil for paint makinyin A^lr^ia; Demtnt^vm 
of . Board of Trade J.. July 80. 1914. [T.B.] 

The following formula baa been approved, undra ^ 
provieiona of By-Uw No. 231, for the dcnaturation of aoy. 
bean oil for paint making : — 

„ „ 86 gallons 

Soya bean oil IB 

Liusoed oil, doiiblu boiled * 

Oil so denatured may be delivered free of duty under 
Tariff heading No. 234 (H), 

Hardened oils J5«ro^ Oil. 

July 20, 1914. 

ABTIFICUU.Y hardened IMd oils 
in lante q uantitiee. both m Eurone and in ^e 
OnTount of the relatively W pnee of.hnaeid od 
durina the tiast year, this has been more hardened 

rthfsoaj, ma^^^^^ the other oilj. off is^o 

iming into use for this purnoro. 
ilativW high in price, is nothing 
lantities ^cept for edible uses. In the United SU^ 
lost of the large makers of compound 1^ who ^omerly 
sed 80% of liquid cottonseed oil and 20% oleo-stewm, 
ow use cottonseed oil exclusrrely, after ^ 

le desired consistency. In Euk^ smaU 
jttonseed oil are bemg harden^, for 
ill probably be an impoi^nt 

lost of the hardened oils are being used te soap - ^ 


Jf this amount was mi 
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the output for 1913 is put »t 500,000 barrola, and the 
plants are laid to be rapidly inoroaeing. . • i 

The amounts of various oils used in the pnncipal 
European countries in 1913 for making margarine are 
estimated at Copra oil, 169,000 metric tons ; 
kernel oil, 36,000; animal hard fats, 143,500; liquid 
oils, 160,000 tons. The production of margarine 
is increasing year by year, and copra oil m an in- 
gredient is doming increasingly popular. demand 
for this purpose alone will probably bo 260,000 tons m 
1914, and this is two-thirds of the world’s crop. The s^p 
trade will always require important quantities. The^ 
copra crop of 1913 is estimated at 630,000 metric tons. At 
the highest probable yield of 60%, this would make 
378,000 metric tons of oil. 

Patents. 

Waaon- and machine -greanc ; Manufacture of . A. 
Schmitt, gob. Zannowsky. Ger. Pat. 274,209, Aug. 29, 
1911. 

In the prei^aration of lubricating greases, a solution of 
sodium aluminate is used instead of calcium oxide or 
hydroxide to effect saponification of saponifiable oils or fats | 
dissolved in mineral oils. Aluminium hydroxide in a very 
fine state of division, and possessing considerable lubricat- 
ing value, is precipitated in the mass. — A. S. 

Lubricants and substances for adding thereto ; Manufacture 

0 f capable of indicating “ hot running"'* W. Esch. 

Ger. Pat. 276,066, April 22. 1913. 

Naphthalene-sulphur (prepared by melting together 
equal weights of na])hthalone and sulphur) is incorjioratod 
with the lubricant by heating, and after cooling, burnt 
magnesia or equivalent oxides, hydroxides, jHjroxidos or 
the like, may also be incorporated with the mass. If a 
bearing lubricated with this projiaration becomes heated, 
hydrogen sulphide is evolved, — A. S. 

Trimethylamine derivatives for use in jtreparing siutps, 
candies^ oin^ments^ finishing materials^ or for other 
purposes for which stearinc is used ,• Process for making 
. M. Herzraann. Ger. Pat. 276,344, June 15, 1911. 

Trimethylamine is treated, first at the ordinary tom- 
l)erature and then at about 120^ C. under i^essuro, with 
the ohlorohydroxy-fatty acids or sulphuric esters of hydroxy 
fatty acids, such as Turkey-red oil, obtainable from higher 
unsaturated fatty acids ; a small quantity of a catalyst, 
such as finely divided copiier or pyridine, facilitates the 
reaction. The products thus obtained contain the carb- 
oxyl group intact, and can therefore bo saponified with 
alkalis ; on the other hand, owing to their basic properties, 
they can combine with Oxalic and other acids to form 
8alts.-T. F. B. 

Wood-oil; Process of preserving from congealing on 

being subjected to heat. E. Beringer and W. Zimmer, 
Charlottenburg, Assignors to Reichhold, Fliigger und 
Booking, Hamburg, Germany. U.S. Pat. 1,103,473, 
July 14, 1914. Date of appl., Sept. 23, 1913. 

See Ger. Pat. 261,403 of 1912 ; this J., 1913, 834,~T. F. B. 

Apparatus for testing lubricants. Ger. Pat. 276,225. See 


XUL-PAINTS ; PIGKENTS ; VARNISHES ; 
RESINS. 

Patents. 

Plastic masses; Process for preparing solid K. 

Hagendorf. Ger. Pat. 274,179, July 29, 1913. 
SxEHM from the Uood of cattle is treated with formic add 
and trioinnmethylene or formaldehyde, and then 
heated with phenol and sodium peroxide until a solid 
prodnot is obtained. — F. B. 


Paints and printing colours ; Manufaditre of—. N. W. 
Turkin. Fr. Pat. 467,039, Jan. 6, 1914. 

See Eng. Pat. 23,128 of 1913 ; this J., 1914, 767.— T. P. B. 

Paints, enamels, etc..; Process for mahi^—. Jnt^^^^ 
national Color and Chemical Co., Inc. Fr. Pat. 464,464, 
Jan. 19, 1914. Under Int. Conv., Feb. 1, 1913, 
n s. Put. 1.084.361 of 1914 ; this J., 1914, 208.— T. F. B. 


Cellulose nitrates ; Solutions of more especially apvlic- 

a6fc for lacquers. A. G. Bloxam, London. From Act.- 
Ges. f. Anilinfabr., Troptow, Germany. Eng. Pat. 
17,953, Aug. 6, 1913. 

See Fr. ’Pat. 461,034 of 1913 ; this J., 1914, 93.— T. F. B. 


Resin-soap and resin; MetM for manuf^uring-—, 
J. Aktschourin, Aktsohourin-Tupik, Russia. U.S. Pat. 
L103,336, July 14, 1914. Date of appl, Jan. 8, 1913. 
See Gor. Pat. 257,015 of 1912 ; this J., 1913, 499.— T. F. B. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 


Rubber solutions ; Influence of the solvent on the viscosity 
of . F. Kirchhof. KoUoid-Zeits., 1914, 15, 30 — 36. 

The experiments were made with an Ostwald capillary 
viscometer as modified by Ubbelohdc. Preliminary tests 
showed that with a working preiwure corresponding to 
60 cm. of water the viscosity-coefficients of not too con- 
centrated solutions wore practically independent of the 
efflux-velocity. The visoosity-ooofficients of 0-5, 1, 2, and 
3% solutions of plantation rubber in carbon tetrachloride, 
totrachloroothane, and pentachloroethane respoctiyoly 
were about double those of solutions of equal concentration 
in benzene or jietroloum benzine. According to Hatschok 
(Kolloid-Zeits., 1913, 12, 238, 13, 88), the viscosity of an 
emulsoid sol. depends upon the ratio of the total volume 
to the volume of the disperse phase, in that this ratio, 

A=5 ( — ^ , where q is the viscosity coefficient ; and the 

values for the volume of the dis^ierso phase calculated by 
the aid of this formula showed that the rubber in the 
disperse phase was combined with many times its own 
volume of solvent ; the quantity of solvent thus combined 
was Afferent for different solvents and varied with the 
concentration of the solution. When the concentrations 
of the solutions were calculated on the basis of the volume 
of the disperse phase, values wore obtained which were 
in agreement with the enormous increase of viscosity 
observed with solutions containing more than 1% of 
dissolved rubber. — A. S. 


Patents. 

Rubber compounds. J. F. Monnot, Paris. Eng. Pat. 
16,033, July 11, 1913. 

Durability of rubber tyres is increased and tendency to 
skid lessened by making them with a mixture of Para 
rubber, 15; sulphur, 1-8; litharge, 1-6 ; magnesium 
carbonate, 1’8 ; whitening, 1*7 ; zinc oxide, 6*0, and 
finely ground “ ruby arpax or telium,” 3*2 kilos.— D. J. L. 

Rubber ; Apparalus for evaporating the moi^ure out of 

coagulated’ •. Bertrams Ltd., R. F. Gillespie and 

P. M. Matthew, Edinburgh. Eng. Pat, 16,372, jjuly 16, 
1913. 

Rubber is carried on a continuous band or the like from 
the ooagulatiog machine throngh rollers into a drying 
chamber, from which the mdst air may be forced out or 
drawn off. Partitions in the drying chamber cause the 
air to follow a tortuous path, and the band passing over 
rollers is caused to travel up and down the chamber and 
present an extended drying surface.— D. J. U 
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Jiubber : ProuHtor regenerating old . L. Sadis. Ger. 

Pat. 275,061, Peb. 11, 1913. 

Finily subdivided rubber waste is treated with a mixture 
of a metallic sulphite and an oil capable of combining with 
aulphur, at a nigh temperature and preferably under 
increas^ pressure.— T. F. B, 


and like substances ; Treatment 


of ' L. Feval and J. de la Fresnaye, Paris. U.S. 
Pat. 1,102,487, July 7, 1914. Date of appl., Aug. 11, 
1913. 

See Eng. Pat. 17,582 of 1913 ; this J., 1913, 1078.— T. F. B. 

Eubber * Process for accelerating the vulcanisation of natural 

or artiikial . Farbenfabr. vorm. F. Bayer und Co. 

First Addition, dated Dec. 29, 1913, to Fr. Pat. 464,533, 
Nov. 7, 1913. Under Int. Conv., Feb. 25, 1913. 

See Ger. Pat. 269,612 of 1913 ; this J., 1914, 365.— T. F. B. 


XV.— LEATHER; BONE; HORN; GLUE. 

&alt stains ; The salting of hides and the awidame of so- 

called . E. Romana and G. Baldracco. Collegium, 

1914, 517—619. 

Fkesh hides were carefully washed in ninning water and 
tumbled in running water for half an hour. Ihey were 
then laid on the horse, hair side out, aj Jl^ed to dram 
for 12 hours, and afterwards salted with 15% of denatured 
salt with an addition of 1% (on the weight ot salt) of 
various other salts (sodium duoride and sulphate, potw- 
sium carbonate, chloride and borax). After salting the 
hides were left in pile for 24 hours, then bundled m the 
usual way and left for 15 days. They 
iHTfectiy preserved, the hair being firm and the flesh qmte 
clear. After soaking back, and washing out the V'® 
hides were limed in a lime lienor to which sodium sulphide 
had been added, «eshed and deUmed. In every ease ‘he 
Brain was white and without stains. It is concluded that 
salt stains are caused by impurities contained in the hide, 
and that to obtain gofxl results it is mdisiKJnsable to wash 
the hides well before salting. — D. J. L. 

Tanning effects of various quinones ; The 

L. Meunicr and A. Seyowetz. Collegium, 1914, 5-3 
527. 

The authors have shown previously (this J-. 1 6^, 909) 

that a product of great stability, having all 
and chemical characters of true leather, is produced by 
the action of benzoquinone on the amidogen groups of the 
albumin molecule. The reaction is accompanied by an 
oxidation of the fibre, resulting in the transformation of 
part of the quinone into quinol (hydroquinonc) thus .— 

R.NH,+ 2 C«H 40 ,=R.N : 

2R.Niij+3C4H40,=(R.N)a : C^H^Oa+iCoH^lOH),. 


The tanning properties of various substituted quinone 

have been coin^pan^ with those of ordinary benzoquinone 

with regard to their power of rendering 

and their rapidity of penetration. 6 grms. ^ 

thin sheets was soaked in distilled water 

pl&ced in flasks with 200 c.c. of y ^ 

water containing respectively 0-2, 01 5, 0- 10 

of each of the various substituted qumones The ^ 

were kept in the dark and the resistance of the gelawu to 

boiling water was measured after 18, 68, »» |20 ho^. 

Benzoquinone in very dilute solutions 

gelatin insoluble instantaneously, ^ut only i-xi- 

appreciable lapse of time. In 120 houre, 6 

we?e renderedWuble by 0 05 gm. of ^u^nono m ^c.c. 

of water. Higher homologues of quinone, at conoentra- 

tioiu lower t&o 01%. ^ ’«>\ 

in 120 hours. The chlorine, sulphonated, chloro-sulpho 

nat^and bromo^ulphowted derivatives 

a more rapid tanning actoon than oumone 

great dilutions their action seemed to be a surface etect, 


All the sulphonated derivatives were used in the 
their sodium salts; their tanning action would be 
by the presenoe of an acid. In determining 
power tubes were used eontaining 5 c.c. of 4% nelatin 
solution and 15 e.o. of 0-2% solutions of t^ quinones. 

The degree of penetration was followed by obse^u^ tw 
reddish brown colour of the gelatin when t^ned by tne 
quinones. All the sulphoriat^ chloro-sulphoi»^ and 
bromo-sulphonated quinones which had a rapid tanud^ 
action coloured and tanned the outer surface of the g^un 
rapidly but the penetrating action was 
lower part of the gelatin remainfjd untanned. T^e slower 
acting quinones such as toluquinone penetrat^ slowly 
but regularly. The action of ordinary bensoquinone was 
interm^iate between that of the two tyi^. 
thus resemble natural tannins in the fact that the more 
rapid their tanning action the feebler is their penetrating 
power. — D. J. L. 

OarMer; Chines t>U^.k . ,?■ 0 . S™mm*off »nd 

C. Apostolo. Collegium, 1914, 7, 504 — 609. 

The mineral matter, e.g.y magnesium salts, in tanning 
extracts exists as a kind of complex salt with the taimin, 
analogous to the combination of magnesium m ohlorophyU. 

A kind of dongola tannage takes place when these oxtra^ 
are used, even when no extra mineral substance is adm^. 

In the yellow powder deposited from IndrMin gambiw 
in hot Voter, 1-5% of a»h WM found; the dieoolv^ 
matter yielded 4 9% ash. Comparative anol)^ of the 
nah of Chineae and Indragiri gambler are given ; the 
Chincae gambier oontaina more alkali «aHa wMte tto 
Indragiri contains more magnesium salts. The differenw 
in the method of extraction is held res^nsiblo for the 
different comi> 08 ition of the wh. The 
was extracted in an oiien vessel in the light »nd jwr, whUe 
the Indragiri was extracted in a dosed battery. ^ 
dissolving in boiling water and stirring in the light the r^ 
Indragiri gambier becomes yellow and similar to the 
Chinwo. V stirring, relatively ffambW 

can bo caused to coagulate. In both 
0-52®/, of nitrogen was found, corresiiondmg to 3 o/o ary 
vegetable albumin. This nitrogen has been disregarded 
in the determination of the amount of loading silk fibre 
has undergone when gambier has boon used for the 
Gambier consists of sparingly soluble oateohm »od more 
easily soluble catechintannic acid. The sulwtanw w^^ 
is generally regarded as being fixed by the «e^ 

is the cateohin which is sparmriy soluble ^ 

soluble in ether, while the cateoliintannio *wid, iwolubb 
in ether, is easily soluble in water, and washed out from 
the leather to a groat extent. — D. J. L. 

Mangrove, in gnebracho txt,^ : van Qijn a^ ^ 
Waerdem's method for the deterhon of —; W. ^wllor. 
Mlogium, 1914, 48,5-487. (See this J., 1914. 161.) 
Thk nresenco of methylpontosans in a tanning extract is 
n^a wavsTue to and their absence is no proof 

Ihit Sovo b not present. Furfural is volatilised in 
the oroceM of manufacture and by drastic treatment all 
furfOTal and mothylfurfural may be removed 

or ouebLho or any other extract. Quebracho 
contains 14®/o and oak bark 16% of 
their extracts contain none. wU? 

hntb oontosans and mothylpentosans but the 

Ab thn Ming point of rorthrffurfural 
is 20^ fSihcr then that of furfural, more of the former is 
bft in tSr extract after the manufacturing proww- 
Methvlfurfurel is formed in mangrove extrwt duriiM 
mSiSture and may be removed almoBt by 

diatillation at 110” d in a vacuum without adding h^>®- 
S S ; it ta not mmov^ by .^kiy out with rther, 

“f'AlS.n quSLtTty^ methyllurfurd ^ 

S^t ahowa the probAiUty the pTeaence 
hot it mav be derived from other matenali. Many 

Wto bSdT^ 
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appear in trade under the tame name, and ail barks giTins 
a red extract and containing much tannin are now called | 
mangrove. Borne samples of so-called mangrove bark 
give a value of 30 — 40% when shaken out with ethyl 
acetate (see this J., 1014, 94), while real manCTovc, accord- 
ing to Stiasny, should yield only 0 — 5%. — D. J. L. 

Barlcn ; Valuation of birch by von Schroeder's hydro- 

mcier method. W Appelius. Collegium, 1914, 399 — 
402. 

A TABLE is given showing the connection between the 
specific gravity of birch bark li(|uors and the percentage of 
total extract and tannin contained in them. The tannin 
content was, on the average, 10% by the official method 
and 9% by the Lowcnthul method. An average of 3*7% 
of sugar was found, and, |:>er 100 parts of tannin, 93 — 94 
parts of non-tannins and 35 parts of saccharine substances. 

— D. J. L. 

Tanning extracts, and in leather ; Cellulose extracts and 

their detection in . W. Moeller. Collegium, 1914, 

488—493. (Sec also this J., 1914, 365, 654.) 

Thb substances in cellulose extract which react with 
aniline and hydrochloric acid arc all contained in the por- 
tion of it which is alisorbed by hide. That the non-tapnin 
hltrato sometimes gives the precipitate is due to the fact 
that many cellulose extracts are ninitral or alkaline, and 
the material reacts very slowly with hide powder. Cellu- 
lose extract was detected in the suspender pits of a tannery 
in which its use had been discontinued for 6 months. By 
adding absolute alcohol to a fairly strong cellulose extract 
solution 49—50% is precipitated, which is quite a different 
action to that shown by most tanning materials. The 
precipitate contains all the substance which gives the 
Procter-Hirst reaction (this if,, 1909, 293), and the portion 
left in solution is free from lignin. By reprecipitatmg the 
lignin substance was obtainiHl as an oily liquid which 
was evaporated to a solid extract consisting mainly of 
substances absorbed by hide. The alcoholic filtrate con- 
tained very little material capable of being absorbed by 
hide and did not react with aniline. Small quantities of 
cijllulose extract mixed with other extracts can be detected 
by precipitating with alcohol and applying the Procter- 
llirst test to the dissolved precipitate. The author found 
it impossible to detect cellulose extract in leather in the 
manufacture of which it had been used mixed with other 
extracts in the ordinary course of manufacture. When 
cellulose extract has been used as a filling and weighting 
material on tanned leather it can be washed out with water 
and the Procter-Hirst test applied. — D. J. L. 

Leather and in sulphited extracts ; Sulphuric acid in . 

U. J. Thuau and R. Madru. Collegium, 1914, 527 — 533. 
A GREAT quantity of leather, in the manufacture of which 
no sulphuric acid has been used, is refused for use in the 
French army as containing too much sulphuric acid. The 
quasi -official method of determination of Balland and 
Maljean is inaccurate, amorphous sulphur, sulphur of 
sulphites and bisulphites and all organic sulphur being con- 
verted by it into sulphuric acid and estimated as such. 
The presence of Bulpnur is necessary in many leathern. 
Dufour has investigated the behaviour of organic sulphur 
under the Balland method and has attempted to isolate 
the tanning matter from sulphited extracts and separate 
from it the inorganic sulphites and sulphates. 20 c.c. of 
N /lO hydrochloric acid was added to 5 grms., sulphited 
extract of 26® B4. (1*21 sp. ».) in 100 c.c. of water. The 
tannin was precipitated with a 5% solution of cinchonine 
hydrochlorkie and the precipitate washed, dried, and burnt 
in an electric muflle furnace. The solution of the ash in 
dilute nitric acid gave no precipitate with barium chloride. 
On repeating the experiment and adding 10 — 16 c.c. oiN {I 
sodium carlKmate to the tannin precipitate before burning, 
much precipitate was obtained with barium chloride. An 
extract snlpliited vrith 10% of bisulphite and containiBg 
40% tannin dmwed 1*094% SO,. A leather tanned with 
this extnmt and containiim 40% tannin would thus show 
the sa^e fMeentage of SO, ^y BaUand’s method but 
would ippeiKr batio by Prooter’a method. Ohestnut and 


oak wood extracts contain organic acids and when sul- 
phited or mixed with a sulphited extract, free sulphurio 
acid may be formed and may appear in the leather. 
Sulphates and sulphites may to estimated accurately to 
3% by the following method. Sulphates are first estimated 
by precipitation with barium chloride. A known weight 
of the extract is evaporated with sodium carbonate and 
^Kitassiuro nitrate and ignited, and sulphates estimated 
in the ash. The differenco between the two is calculated 
as sulphurous acid. Free sulphurous acid is estimated 
by distilling into standard soda solution, oxidising with 
bromine water and preci^utating as sulphate. The rate 
at which sulphurous acid is driven of! by boiling is some 
guide as to the behaviour of the extract in practice. 
Extracts sulphited under pressure give of[ much less 
sulphurous acid than others. In the first case sulphonation 
probably takes place, and the Balland and Maljean method 
would not distinguish between free sulphuric acid and SO, 
combined in this form. — D. J. L. 

Patents. 

Tannin; ProccM for extracting from hark, wood or 

other vegetable nyiteriola and upiHiratus for carrying out 
the sa id process. S. B. Bilbrough and J . Frew, J ohannes- 
burg. Kng. Pat. 14,405, June 21, 1913. 

Tub material is subjected to a preliminary mechanical 
crushing to render it absorbent and afterwards to a sorios 
of crushings or squeezings prior to one or more of which 
it is soaked with tannin liquor or water. The material is 
delivered direct from one set of rollers to the next by 
conveyors or carriers set between the rollers, and pumps 
deliver the tan liquors expressed from each set of rollers 
through pipes which spray the liquors on the material 
issuing from the preceding sot of rollers. Means are 
provided for applying two or more washes prior to any 
or all of the stages of pressing, each wash being followed 
by one or more pressings. Flanges are provided to 
prevent the bark pulp or fibre from spreading beyond tho 
ends of tho rollers. — 1), J. L. 

Tannin and dyestu^ extracts ; Process for j/reparing an 

agent f(/r decolorising and clarifying from soya beans, 

E. Dammer. Ger. Pat. 274,974, Fob. 2, 1913. 

Soya beans are ground, freed mechanically from oil, and 
dried, and these jirocesses are repeatwl several times, the 
husks and starch jiarticles being removed. This treatment 
renders the protein substances insoluble, and yields a 
product suitable for decolorising and clarifying tannin and 
dyestuff extracts, by virtue of its power of jirecipitating 
colouring matters without affecting the tannin. — T. F. B. 

Hides ; Method of storing . W. H. Allen, Detroit, 

Mich. U.S. Pat. 1,098,006, May 26, 1914; date of 
appl., March 12, 1013. 

Tanned hides are kept in a condition suitable for dyeing 
by storing them whilst still wot in a chamber of which the 
atmosphere is kept saturated with moisture and an anti- 
septic such as formaldehyde. The hides before storing 
may be treated with an antiseptic and should be raised 
on supports to keep them off the floor of the chamber. 


Leather; Process for decolorising . R. Friedrich. 

Ger. Pat. 276,304, July 16, 1913. 
Vegetable-tanned hides are immersed in a dilute solution 
of aluminium bisulphite, or of a mixture of aluminium 
sulphate and sodium bisul(ffiite ; treatment with a dilute 
alkali carbonate solution may precede the bisulphite 
treatment when hides tanned with mangrove and similar 
extracts and then dried and finished, are to be bleached. 

— T. P. B. 

Adhesive suJbsiance ; Produclion of an- — of a light 
colour from seaweeds. A. Krefting, Assignor to Norsk 
Tangsyndikat, Ghristiania, Norway. UJS. Pat. 
1,009,382, June 9, 1914. Date of appl, Feb. 21, 1014. 
The outer dark-ooloured skin is removed from the stalks 
of sea-weeds by grinding, cutting or slitting. The stalks 
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are then cut into emaller pieces, leached with water and 
subjected to a treatment with chemicals to effect disco* 
lution. — ^D. J. L. 

Protein^conlaining materiaU [soya-hmns] ; Preparation of 

pfastic substances [artificuU horn, bone, etc.] from . 

K. Dodd and H. B. P. Humphries, London. Eng. Pat. 
15,316, July 3, 1913. 

A SEMI-PLASTIC material is prepared from the soya bean 
by removing the bulk of the oil, macerating and extracting 
with water, separating the insoluble and non-emulsifiablc 
substances from the liquors or paste so obtained and 
coagulating the liquor either warm or cold with aluminium 
sulphate or formaldehyde. Suitable glutinous, colouring, 
filling, hardening or other materials may afterwards be 
added. — D. J. L. 

Tanning. J. Y. Johnson, London. From Badische 
Anilin und Soda Fabrik, Ludwigshafen on Rhine, Ger- 
many. Eng. Pttt. 18,258, Aug. 11. 1913. 

See Addition of July 31, 1913, to Fr. Pat. 443,730 of 1912 ; 
this J., 1914, 209.— T. F. B. 

Skins ; Process for preparing for tanning and dyeing. 

E. d’Huart. Fr. Pat. 4f)«,562. Oct. 20, 1913. 

See Eng. Pat. 23 841 of 1913 ; this J., 1914, 326 — T. F. B. 


XVI.-SOILS ; FERTILISERS. 

Nitrification and denitrification in arable soils; Influence 

of organic matter on . A. Kossowioz. Z. Garungs- 

I>hvsiol., 1914, 4, 1 — 4ft. rhem. Zentr., 1914, 2, 260 — 

26i. 

The experiments wore made on an alluvial loam soil. 
Nitrilication w’as retarded by pe])tone and to a lesser extent 
by a mixture of pepttuie and straw, and also by very large 
quantities of straw alone. Dried farm manure had a 
slight retarding action, and dried manure mixed with 
straw had a greater effect than old manure with straw. 
Denitrification was greatly accelerated by straw and 
by straw with peptone and in a still higher degree 
by straw with manure ; the amiiionia-nitrogen formed 
by the decomposition of peptone was raiudly nitrified. 
In other experiments in which botn ammonium 
sulphate and potassium nitrate were added, the effect 
of various substanees on nitrification and denitrification 
together was similar to that on nit riff cation alone. 
C'arbohydrates had no specially favourable influence on 
nitrification. The following substances had a progressively 
greater retarding effect on nitrification in the order given ; 
urea, ammonium acetate, acetamide, asftaragin, peptone. 
In the case of peptone nitrification began only when all 
the peptone-nitrogen was converted into ammonia- 
nitrogen ; formation of nitrate and nitrite began simul- 
taneously in nearly all casoa. (See also Barthel, this J., 
1914, 769).— A. S. 

Patent. 

Slag containing phosphoric acid ; Process for increasing 

the solubility in citric acid of . Act.-Ges. Peiner 

Walzwcrk, and H. Kvpjjers. Fr. Pat. 467,111, Jan. 8, 
1914. 

See Eng. Pat. 922 of 1914 ; this J., 1914, 704.— T. F. B. 


XVU.-SUGARS ; STARCHES ; GUMS. 

Waste waiers ; Report upon the tcork of the {German) State 
Commission for the examination of method of wrifuing 

beet sugar factory . C. Gunther and A. Herzield. 

Z. Ver. deut. Zuckerind., 1914, 139 — 168. 

Soil purification prooesses cannot be applied generally 
on account of the large amount of land tequir^ It is 
impossible to find one method that will suit eveiy case. The 
same ap^diesto the Proskowetz process (this J., 1912, 205) 


and its modifications ; another disadvantage of the latter 
process » the sliming*’ of the soil. Which process 
should be adopted depends upon a large number of factors, 
amongst whicn may be mentioned the nature and amount 
of land available, the possibility of enlarging the factory, 
and the relative prices of sugar and of b^root slices. 

— J. P. 0. 

Determination of rhamnose in presence of other methyU 
pentoses. V'otocek and Potmesil. See XXlll 

Patents. 

Beet slices ; Apparatus for the Uxiviation of subdivided 

material, especially . W. Mohring.* Get. Pat. 

273,960, April 14, 1912. 

The apparatus comprises two smooth pipt*s of the same 
diameter, inclined to one another at an acute angle, and 
connected by a curved piece, at the lowest jiart of which 
is a juice outlet provided with a grating. The material 
is conveyed through the apparatus, under a constant degree 
of comp«‘S8ion, by a suitable conveyor, which also acts 
as a soraptir serving to prevent steppage of the juice outlet. 
The Hhort>(^r pipe, immediately below the feed hopper, is 
surrounded by a beating device. — A. S. 

Sugar cane and other materials ; Apparatus for oldaining 

juice from . 0. Mengelbicr. Ger. Pat. 274,462, 

Dec. 13, 1912. Addition to Ger. Pat. 261,999. 

In the process described in the princi{>al patent (this J., 
1913, 920), the bagasse, on its way from one sot of press 
rolls to another, was passed through a chamber divided 
into compartments, in one of which it was treated with 
j steam and in others with sweet water or water. Aocording 
; to the present patent the compartments are formed hy 
i partitions fixed to the conveyor on which the bagasse is 
carried through the chamber. — A. S. 

Sugar solutions ; Clarification of . E. Kopko, Hono- 

lulu, Hawaii, Assignor to Kopke Clarifier Co. U.S. Pat, 
1,101,940, June 30, 1914; appl., July 20, 1011. 
Expressed juice is centrifuged to remove insoluble 
matter, the latter being extracted with water and centri- 
fuged again. The solutions thus obtained are clarified, 
heated, and centrifuged to remove coagulated impurities. 
The coagulum is extracted with water and centrifuged, 
the clear solution obtained being concentrated and centri- 
fuged. — L. E. 

Molasses ; Process for desaccharifying and boiling 

centrifugal syrup, A. Grantzdorifer and A. List, Magde- 
burgi, Germany. Eng. Pat. 15,967, July 10, 1913. 

See Fr. Pat. 460,192 of 1913 ; this J., 1914, 36.— T. F. B. 


XVnL— FERBIENTATION INDUSTRIES. 

Yeast ; Determination of glycogen in . E. Solkowiki. 

Z. physiol. Chem., 1914, 92 , 75—88. 

The author states that glycogen in yeast cannot be deter- 
mined bv the method and modifications thereof recently 
proposetf (see Sohdnfeld and Kilnzel, this J., 1914, 156). 
The yeast gum which is not removed in the course of the 
analysis, yields reducing sugar in the final treatment with 
hydrochloric acid ; further, part of the yeast cell membrane 
is converted by the hot potassium hydroxide into erythxo- 
cellulose which behaves like, and in the author’s opinion 
is identical with, yeast glycogen. — L. E. 

Eihylmercapian ; Phytochimical formeUion of . C. 

Neuberg and F. F. Nord. Ber., 1014, 47, 2264—2271, 
Wbxn an aqueous alcoholic sedution of thialdine (the 
ammonia-compound of thio-acetaldchyde) was added to 
an aqueous smution of sucrose undergmng fermentation 
by means of yesat, no noteworthy slackening of fermenta- 
tion was observed, and alter a few minutes the odour of 
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meroapUn was d'stinotly perceptible. The formation of 
othylmorcaptan was demonstratM by passing the fermenta- 
tion gases through a solution of mercuric cyanide, when 
a yellow precipitate was produced. This was separated. 
dooomposM with dilute hydrochloric acid, and the evolved 
gas passed into a solution of lead acetate, a yellow pre- 
cipitate of the lead salt of ethylmercaptan being produc^. 
In an analogous exfieriment with dead yeast no formation 
of mercaptan took place. — A. S. 

Ac€(tc fermentation ; Favourable influence of manganese 

on . (J. Bertrand and R. Saserac. Bull. Soc 

Chim., 1914, 16, 627—630. 

Myeoderma aceti was allowed to act on alcohol in a nutrient 
m^ium in presence of varying amounts of manganese 
sulphate for 2 — 10 days, and the liquid then titrated with 
N II alkali. The quantity of acetic acid formed increased 
with the pr p< rtic n t f manganese sulphate up to a con- 
centration of about 1 ; 10,000, beyond which it aecrcasod. 

— W. R. 8. 

Patknts. 

Malting machine. J. Sloeman, Stonehouse, Gloucester 
Eng. Pat. 13,426, .Juno 10, 1913. 

An ini proved form of the machine described in Eng. Pat. 
22,204 of 1911 (this J., 1912, 1091), the |ierfornted hinged 
sections dividing the space into grain-chamber and air- 
chamber being dispensed with. The grain lies on a single 
perforated floor situated midway between the axis and 
the lower periphery of the drum, so that when the latter 
is rotated the bed of grain is thoroughly broken up. Air 
is introduced through a hollow trunnion and distributed 
by pipes on either side of the floor ; gases may be exhausted 
in a similar manner. — J. F. B. 


XIXa-FOODS. 

Patents. 

Milk ; Apjmalus for sterilising, pasteurising, and con- 

densing . A. Reynierse, Middelburg, Holland. 

Eng. Pat. 14,616, dune 24, 1913. Under Int. Conv., 
Jan. 6, 1913. 

The milk is introduced into a water- jacketed vessel 
conta’ning a cooling coil and hollow jwHorated stirring 
arms carrying brushes which rub against the wall of the 
vessel and prevent incrustation. For sterilisation, steam 
is first admitted to the water-jacket, and when the milk 
has been heated to about 90" C., steam is admitted through 
the stirring arms into the milk, the latter being stirred. 
When the milk has been heated to 120" C., the steam to 
the arms is cut off, and the water in the jacket is kept at 
120" C. for 30 mins. The milk is then cooled, stirring 
being continued. During sterilisation, air is admitted to 
the space above the milk, being first sterilised by j>assage 
through a sinuous tube. — L. E. 

Milk sejaratiyrs ; Centrifuged . H. Lanz, Mannheim, 

Germany. Eng. Pat. 4028, Feb. 16, 1914. Under Int. 
Conv., May 2, 1913. 

Plates fitted in a centrifugal drum are provided with 
oi)enings for the supply of milk and for conducting the 
cream to the uptake adjacent to the central inlet ; auxdiary 
oi)ening8 in the plates permit the cream to pass rad’ ally 
towards the centre and reduce the surface to which it is 
exposed. — ^W. P. 8. 

Meat and other foodstuffs ; Process for the preservation of 

. 0. Bocand^, Paris. Eng. Pat. 19,921, Sept. 3, 

1913. Under Int. Conv., Nov. 18, 1912. 

Joints of meat are placed in a closed chamW and the 
air is exhausted from the latter ; air mixed with osone is 
then admitted and the chamber ^ain exhausted, a in- 
sure ot 6 — 15 mm. being maintained until the meat has 
lost from 15 to 20% of its water-content; the evapenrated 
water is oon^nsed or absorbed by hygrosoopiG sub- 
stances. The joints are now removed from the chamber. 


wrapped in tinfoil, paper, or fabric, and then coated with 
a mixture consisting of water, 60’--66 ; gelatin, 20—25 ; 
sea salt, 5 ; sugar, 5 ; glycerin, 5 ; and formalin, about 1%. 


Potatoes: Process for the production of dried C. 

Warth, Charlottenberg, Germany. Eng. Pat. 3531, 
Fob. 11, 1914. Under int. Conv., June 5, 1913. 

Potatoes arc grated and the mass is washed on a sieve 
with water to remove the starch. The aqueous portion 
is centrifuged to separate the water as far as possible 
from the starch, and the pulp on the sieve is pressed. The 
starch and the pulp are then mixed and the mixture dried 
by heat. — W. P. S. 

Food fats ; Manufacture of more particularly for the 

preparation of pastries and the like. P. A. Schmitt, 
Hamburg, Germany. U.8. Pat. 1,102,551, July 7, 1914. 
Date of appl., July 10, 1913. 

See Fr. Pat. 460,614 of 1913 ; this J., 1914, 98.— T. F. B. 

Milk ; Pror.ess for preparing dried or milk powder. 

Casein Co. of America. Fr. Pat. 460,528, Dec. 24, 1913. 
Under Int. Conv., April 11, 1913. 

SeeU.S. Pat. 1, 074, 419of 1913; this J., 1913, 1027.— T.F.B. 


Beverage from dairy residues ; Process for preparing a 

salutary . A. JoUos. Fr. Pat. 467,530, March 31, 

1913. 

SEEU.S.Pat. 1,073,135 of 1913; this J., 1913,987.— T. F. B. 

Fruits : Process for preserving in their natural state, 

in a solution of sodium bisulphite and sulphurous anhy- 
dride. H. Oliver. Fr. Pat. 466,589, March 6, 1913. 

See Eng. Pat. 5999 of 1913 ; this J., 1914, 38.— T. F. B. 


XIXb.— WATER PURIFICATION; SANITATION. 


Report on the work of the {German) State Commission for 
the fjcamination of melhotis of purifying beet sugar factory 
vHiste waters. Gunther and Herzfeld. See XVII. 


Patents. 

Refuse destrurlors. A. B. Scorer and Moldrums, Ltd., 
Manchester. Eng. Pat. 14,753, June 26, 1913. 

In destructors comprising a number of sectional furnaces 
separated from one another by dwarf |)arty walls, the 
latter are in the form of hollow metal conduits in which 
the air sup^flied to the ash-pits for the combustion of the 
fuel is preneated. — W. P. 8. 

Destructor furnaces or stoves. J. Thomas, Kenilworth, 
Warwick. Eng. Pats. 24,923, Nov. 1, 1013, and 7425, 
Mar. 24, 1914. 

A HOLLOW jacket surrounds the combustion chamber and 
within the latter is a casing composed of tubes ; currents 
of heated air flow from the upper ends of the jacket and 
the tubes to the upper part of the furnace above the 
burning refuse. A gas burner is provided in the upper 
part of the furnace in order thatji gas flame may bo 
directed into the smoko at the time of Tghtinff or re- 
charging, or when there is excess of smoke, bamo-plates 
being arranged so as to direct the flame into the smoke. 

— W. P. S. 

Water, sewage, and other liquids; Purification of . 

F. M. Leavitt, Smithtown, N.Y., U.S.A. Eng. F^t. 
21,547, Sept. 24, 1913. Under Int. Conv., Got. 8, 1911^ 

Six U.S. Pat. l,088,232o{ 1914; tins J., 1914, 872.— T. F. B. 






AiUUejpik prviM* detiwd fnm Mlicjdie acid, H. Weiti. 
Fr. Pftt. m,m, April 22, 1913. 

See Ger. Fat 262,328 of 1912 ; this J., 1913, 925.— T. F. B. 


XX.-ORGAM1C PRODUCTS ; MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

Opium aikahide. J. v. Braun. Ber., 1914, 47, 2312 — 
2330. 

In the formulae which have been deduced for morphine, 
codeine, and thebaine (see Knorr and Horlein, this J., 
1907, 943) there is a j^rtially hydrogenised benzene ring 
containing a double linkage in the /Sy-position to the 
nitrogen atom. Previous investigations b}' the author 
had indicated that compounds of this character behave 
abnormally with cyanogen bromide, the ring being ruptured 
at the nitrogen atom, instead of the normal replacement 
by a CN-group of a CH,-group attached to the nitrogen. 
When thebaine was treated with cyanogen bromide it was 
converted into a comwmnd, soluble in ether, in which the 
methyl group attacned to nitrogen was still intact. 
Morphine and codeine, on the other hand, when troato<l 
with cyanogen bromide, after acetylation of the free 
hydroxyl groujis, behaved in a normal manner, the methyl 
group attached to the nitrogen being replaced a CN- 
group, with the production respectively of cyanod'ocetylnor- 
morphine and cyanodiacetylnorc^e’nc. The acetyl 
derivatives of dihydromorphine and dihydrocodeine 
behaved in a similar manner. It is concluded that in the 
formulee of morphine and codeine there is no double linkage 
in the benzene ring 111 . ('or. af.), but probably a bridge- 
linkage connecting the carbon atoms at 0 and 8 : — 
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On hydrolysis of cyanodiacetyl-normorphinc and -nor- 
codeino, the acetyl groujis are first removed, and 
the cyanonormorphine, C\ 0 H| 4 O(OH)j : N.CN, and 
cyanonorcodeine, C,,Hi 40 ( 0 H)((.)CH,) : N.CN, formed, 
are subsequently converted respectively into 
normorphine, Ci 4 H| 40 ( 0 H),; NH, and noroodeine, 
Ci«Hi 40 ( 0 H)( 0 CH,):NH (Diels and Fischer’s N-de- 
raothylooodeine, this J., 1914, 766), These bases are 
similar in properties to morphine and codeine (into which 
they are converted by methylation), but ore more reactive 
in certain directions owing to the presence of the imino- 
group. The O-isoamyl derivative of normorphine and the 
N-phenylethyl derivative of noroodeine were prepared. 


Cocaine; Dekeiion of . G. Deniges. Bull. Soc. 

Pharm. Bordeaux, 52, 386. Z. anal. Chem., 1914, 53, 
407. 

If a 0 * 5 % solution of a cocaine salt be treated with an 
equal volume of a 5% solution of sodium perchlorate, a 
precipitate composed of long, very fine needles is formed ; 
with very small quantities the precipitation is observed 
under the miorosoope. — ^A. S. 


Bdtadtmaa haves ; AduttmUum of . 0. 8. Allen end 

H. Deane. Free. Brit. Fharm. Conf., 1914, 9— U. 
Belladonna, is largely adulterated with Pkyioheoa 
deeandrut Seopoh camudica and Ailanthus ghndahea, 
which are best distinguished by the microscope. Portions 
of the leaf are warmed with chloral hydrate solution till 
sufficiently transi)arent for microscopic examination. 
Phytolacca shows characteristic aoioular raphides (d 
calcium oxalate differing from the sandy crystals of bella- 
donna. In AilarUhus and Scopola the stomata occur on 
the lower surface of the leaf whilst in belladonna they are 
found on both surfaces. — F. Bhdn. 

Benzoin; Analytical characters of . T. T. Cooking 

and J. D. Kettle. Proc. Brit. Pharm. Conf., 1914, 
13—14. 

To determine the balsamic acids in beifitoin 5 grms. are 
extracted with alcohol in a Boxhlot apparatus and the 
extract hydrolysed with alcoholic potash. The alooh<d is 
cvai>orat^, the residue dissolved in 100 c.c. of water and 
treated with a slight excess of hydrochloric acid, 6 grms. of 
light magnesium oxide and 20 c.o. of xylene. The whole 
is Imiled under a reflux condenser for an hour, cooled, the 
aqueous }K>rtion filtered off and the insoluble matter 
boiled twice with 100 c.c. of water which is allowed to cool 
before filtering. The combined aqueous extracts are 
shaken out once with ether, when the balsamic acids are 
liberated by the add'tion of hydrochloric acid and removed 
b}' ether, the latter l>oing distilled off and the residue dried 
in a vacuum over sulphuric acid before weighing. To 
determine the cinnamic acid the ethereal residue is left 
overnight in contact with excess of a 6% solution of bro- 
mine in carbon tetrachloride, and the excess of the latter 
is driven off by evaporation on the water bath. The 
res'dtie is evaporated several times with ether, dried as 
before and we-ghed. The amount of cinnamic acid is 
calculated from the increase of weight, one mol. of the acid 
absorbing 2 atoms of bromine (see this •!., 1910, 112). The 
“free” balsamic acids are determined by boiling the 
powdered drug with water, magnesium oxide and xylene 
and proceed' ng as describe above. The acid and ester 
values are determined on the alcoholic extract of a separate 
portion of the drug. Analyses of a number of different 
specimens are given. — F. Budn. 

Pepsin ; Bacteriological purity of . E. Quant. Proc, 

Brit. Pharm. Conf., 1914, 8 — 9. 

Out of eleven samples of pepsin in scale or powder form 
from various sources, several were contaminated with 
bacteria. The most satisfactory samples contained a 
small amount of free acid. The standi might be im- 

{ iroved by the presence of free acid and the use of ohloro- 
orm. — F. Shdn. 

Oil rich in sulphur from Kimmeridge shale of St. Champ 
{France), l^messe and R^ulmurg. Bull. Soo. Chim., 
1914, 15, 626—627. 

Dby distillation of Kimmeridge shale found at St. Champ 
I yielded an oil of the following composition: C 77*3, 

I H 9*2, S 1 1*99, N 0*37, O (by diff.) M4%. The sulphona- 
I tion product neutralised by ammonia was similar to 
I ichthyol and like products used in therapeutics. — W. R. S. 

Cinnamic aldehyde ; Stability of . H. A. Phillips. 

Proc. Brit. Pharm. Conf., 1914, 17 — 18, 

Cinnamic aldehyde, whether pure or as a constituent of 
cinnamon oil, is not approdably oxidised when distilled 
with steam under ordinary conditions. — F. Shdn. 


Strychnine in presence of brucine ; Ddermination of — . 
D. B. Dott. Proc. Brit. Pharm. Conf., 1914, 8 . 

When stoong nitric acid is added in the proportion of 1 vol. 
to 10 vole, of acid solution, and 1 c.c. of nilario acid for 
each 0*26 grm. of brucine, a period of 20 mins, at the 
ordinary temperature is sufficient to destroy all the bruoiDe. 
Wanning to 40* C. causes an appreciable loss of strychnine. 

— 'F. Sbdn, 


Carbon bisulphide in official pharmacy and suggestions for 
its further use. P. H. Alcook. Proc. Brit Pham. 
Conf., 1914, 21—22. 

Useful results can be obtained by dotermin'ng the 
amounts extracted by carbon bisulphide from official liquid 
extracts and tinctures. In this way 0*3% of fat, contain- 
ing very little alkaloid, can be withdrawn from the liquid 
extract d Nux vomica. — F. Sodn. 
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Glycerophotf^u of commaru ; Compoeition of the . | 

J. C. Umney and C. T. Bennett. Proo. Bnt. Pham, j 
Conf., 1914, 22—23. 

The composition of calcium el^^ocrophosphate varies and 
does not correspond with a dennite molecular proportion of 
water. The so-called “soluble” salt, contaimng citric 
acid, is loss likely to cause a deposit in the pret)aration of j 
the comimund syrup. There is no objection to the addition | 
of citric acid so long as tht) content of calcium is not reduced { 
below 1 5%. The salt should be soluble in 25 parts of water, j 
Magnesium glycerophosphate may also contain citrit; acid I 
but the magnesium content should not be less than 10%. 
Ferric glycerophosphate should contain about 15% Fe 
and bo soluble in 2 parts of water. Solutions of potassium 
glycerophosphate, which is difficult to obtain in crystalline 
form, should bo required to contain definite percentages 
of the anhydrous salt. Sodium glycerophosphate cry.stal- 
lisos with ‘5 mols. HjO.— F. Shdn. 

Cadmium aaliriflnte. W. 0. de Coninck. Bull. Soc. Chim., j 
1914, 15, «08— 609. 

Freshly precipitated cadmium carbonate is treat^'d with 
warm aqueous salicylic acid solution containing a little 
alcohol, and the salt re-crystallisod from boiling water, 
from which it is de^wsitod without decom|K)«ition. The 
salt, dried at 95 ' — 96' C., has the composition, 

I C,H,((lH).CO.( ) Ijf 'd+ H .^0 ; it does not decompose below 
105"' (1, when it gives otf carbon dioxide and phenol ; it 
chars above 170"' C^. — W. K. S. 

Determination of rluimnoae in yresenee of other methyl- 
pentoses. Votocek and Potmosil. See XXIIl. 


0xidmn{f compounds and producing terpene peroxide ; 

Process of . A. S. Bamage, Detroit, Assignor to 

E. A. Byrnes and C. P. Townsend, Washington. U.8. 
Pat. 1,097,939, May 26, 1914. Date of appl., March 6, 
1906. 

The va^iours of terpenes and other oxidiaable liquids are 
pas.sed over a catalytic agent, such as |datinised asbestos, 
and simultaneously treated with ozone. Terpenes are 
converted into peroxides by this process.— T. F. B. 

Organic peroxide [from cineol] and process of producing 
same. A. S. Ramoge, Detroit, Assignor to E. A. Byrnes 
and C. P. Townsend, Washington. U.S. Pat. 1,097,940, 
May 26, 1914. Date of appl., March 31, 1906. 

' Cineol is subjectetl to the continued action of ozone in 
; presence of a catalytic agent (e.gf., platinum black) at 
I the ordinary temperature, until u thick, viscous, non- 
volatile liquid is obtained. This liquid is brownish- 
yellow, insoluble in water, soluble in |)etroleum ; it is an 
active oxidising agent and germicide, lil^rating iodine 
from potassium iodide, and containing about 18 times its 
volume of loosely-combined oxygen ; it decomposes 
explosively when heated. — T. F. B. 

Terpene peroxide: Process of producing . A. S. 

Ramage, Cleveland, Assignor to E. A. Byrnes and ( J. P. 
Townsend, Washington. LJ.S. Pat. 1,098,356, May 26, 
1914. Date of appl., Feb. 7, 1903. 

Terpenes capable of being oxidised to peroxide, are 
treated with ozone or ozonised air at a temperature above 
i 38” C., and in absence of water, the reaction being carried 
! out under conditions to “ drive ol! the torjiene peroxide 
I in the form of fumes.” — T. F. B. 


Commercial standards for dried magnemum sulphate, sodium 
sulphate, and sodium phosphate. Umney and Bennett. 
.See VII. 

Patents. 

Mydrogenised organic substances or compounds [of the opium 

group] : Manufacture of . Verein Chininfabrikon 

Zimmer und Co., («. m. b. H., Frankfort, Germany. 
Eng. Pat, 14,247, June 19, 1913. Addition to Eng. 
Pat. 10,204 of 1913, dated May 9, 1912 (see this J., 
1913, 989). 

Morphine, cotleine, and other opium compounds are hvdro- 
-genatod by treating them with formic aoid and a finely 
divided metal of the platinum group, or a colloidal solution 
.of such metal. For example, 5 parts of codeine hydro- 
chloride are dissolved in 70 parts of a 1% solution of formic 
.acid and mixed with the palladium black ol)tained from 
'0*6 part of paUadious chloride. The solution is allowed to 
stand first at the ordinary toraporature for a few hours 
and then at 60” C. until evolution of carbon dioxide has 
ceased ; it is then filtered, mixed with excess of soda lye. 
.saturated with common salt, and extracted with ether 
The ethereal extract contains the ^drocodoine, which can 
I'be recrystallitod from water. — T. F. B- 

Acetylation [of halogen-hydrocarbons]:. Process of . 

W. E. Masland, Assignor to E. I. du Pont de Nemours 
Powder Co., Wilmington, Del, U,8. Pat. 1,095,013, 
April 28, 1914. Date of appl., Oct. 16, 1912. 

A MIXTURE of halogen derivatives of aliphatic hydro- 
carbons amyl and hexyl chlorides) is acetylated at a 
temperature suitable for removing halogen acid from 
f4iem, with the formation of (defines ; the olefines are 
removed and the remaining ohlorohydrocarbons are 
acetylated at temperatures suitable for the formation of 
organic acetates (compare Eng. Pat. 29,963 of 1912 ; this 
J., 1914, 602).— T. F. B. 

Dichhrohydroearbons : Acetylation of . W. E. Mas- 

land, Awignor to £. L du Pont de Nemours Powder Co., 
Wilmington, Del. U.S. Pat. 1,102,347, July 7, 1914, 
Date m appl., Oct. 19, 1912. 
Diohlobohydbooabbons, each as mixtures of diohloro- 
pentane and dichlorohexane, are acetylated by treatment 
-with 70 to 00% acetic aoid in presence of sodium acetate. 


Quinoline compounds and jn'oeess of producing same. 
A. B. Davis, Assignor to Eli TJlly and Co., Indianapolis. 
U.S. Pat. 1,098,022, Mav 26. *1914. Date of appl., 
Jan. 31, 1913. 

K(iiJi MOLECULAR proportions of salicylic aldehyde, pyruvic 
acid, and a suitable aromatic amine (e.^., p-toluidine) are 
boiled together in absolute alcoholic solution, and the 
pnKluct is allow(^d to crystallise;. 2-o-Hydroxyphenyl-6- 
methylquinoline4-carboxylic acid is produced when p- 
toluiiiine is used. — T. F. B. 

Formaldehyde. : Process of making . H. von Hoch-. 

stetter, C’onstance, Germany. U.S. Pat. 1,100,076, June 
16, 1914; date of appl., .Ian. 9, 1913. 

Formaldehyde is produced by passing a mixture of air 
and methyl alcohol vajiour at a suitable temperature 
over two or more catalysts, e.g., through a oopj^er tube 
containing metallic silver, which may be precipitated uix)n 
the copper. — H. H. 

QaHic acid: Preparatim of . M. Hamel, Assignor 

to Nitritfabrik Akt.-Ges., Berlin. U.S. Pat. 1,100,730, 
June 23, 1914 ; date of appl., Feb. 26, 1914. 

Moist fermented masses of nutgalls, sumac and the like are 
dried at an elevated temperature in order to convert the 
im purities formed during the fermentation into a state 
in which they are insoluble in the solvents used for subse- 
quently extracting the gallic acid. — D. J . L. 

Chloroform ; Method of making . T. Griswold, jun., 

and C. J. Strosocker, Assignors to The Midland Chemical 
Co., Midland. Mich. U.S. Pat. 1,101,026, June 23, 1914. 
Dote of appl., July 26, 1912. 

Carbon tetrachlcwide is reduced in presence of water bj 
a metal, such as iron, a portion of which, at least, is 
introduced in the form of relatively coarse partides, which 
are subjected to a grinding action to redu(re them to finer 
particles. — T. F. B. 

Alkyl ndphaies ; Process for the manufacture of aliphatic 

. E. Wolf, Assignor to Chinoin gydgyszor ^ vog- 

y^zeti term6kek gyAra r. t. Dr. Kereszty in Dr. WoH, 
Ujpest, Austria-Hungary. U.S. Pat. 1,101,373, June 23, 
1914. Date of appl, Dec. 8, 1913. 

Alibhatio simple or mixed ethers are converted into the 
oonesponding alkyl sulphates by adding sulphuric aoid 
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XXL-FBOIXMHl/tfHlC MATESIAU AMD 
PROCESSES. 


chlorhydrin at a low tem^atuxe and heating the mixtuie 
until the evolution of hydrogen chloride ocaaes.— -T. F. B. 

Essentiai oila, perfumea, and odoroua aubstance^ : Procaaa 

for extracting . J. A. Meunier. First Addition, 

dated Aug. 18, 1913, to Fr. Pat. 466,273, Feb. 26, 1913 
(bcc this J., 1914, 613). 

The aqueous solutions or mixtures containing the odorous 
products, obtained os described in the principal patent, 
are concentrated by distillation. This is necessary to 
onsiiro the production of stable extracts, particularly in 
the case of fruits. — T. F. B. 

Methyl-hexarnethi/lenetetramine thiocyanate ; Proccaa for ] 

making . K. H. Schmitz. First Addition, dated I 

Doc. :il. 1913, to Fr. Pat. 466,619, Dec. 26, 1913. j 

See Ger. Pat. 270,486 of 1913 ; this J., 1914. 439. The j 
y)erchlorato, ohromatfs and other salts can be obtained j 
in a similar manner to the thiocyanate. The free base, | 
■C«Hi^NH 4 ((’H 3 )OH, is obtained by treating the chromate ! 
with barium oxide or the halides with moist silver oxide ; ! 
by neutralising this with the appropriate acid, pure salts | 
are obtained. — T. F. B. j 

Eaters of tertiary alcohols; Process for preparing . 1 

Dr. Neumann und Co. Chem. Fabrik G. m. b. H., and 
J. Zeltncr. Fr. Pat. 466,804, Nov. 8, 1913. 

Tertiaby alcohols are esterified by treating them with 
acid chlorides in presence of tt'rtiary bjises, such as pyridine 
or dimothylaniline. In some cases the reaction is facili- 
tated by gentle heating. — T. F. B. 

Divicihyhp-am hwphenol and p-hydroxyphenyltrimethyU 
ammonium : Process for '[preparing pure, stable salts 

of . Fabrique de I*roduitH Chimique ci-dev. 

Sandoz. Fr. Pat. 467,085, Jan. 7, 1914. Under Int. 
Conv., Nov. 18, 1913. 

The product obtained by the methylation of p-amino- 
phenol contains the mono- and dimethylaminof)henol8 
together with a salt of p-hydroxyphenyltrimethylam- 
monium. To sef)arato these, advantage is taken of the 
fact that p-amino])henol and its monomethyl derivative 
•do not form ])rcciy)itateB with ferrocyanides in acid solu- 
tion, whilst the other two comyKiunds are precipitated 
rapidly and completely as acid ferrocyanides ; these two 
compounds can then bo separated from one another by 
recryst-allisation in presence of a normal alkali sulphite, 
when dimothyl- 7 >-aminophenol is 8ey)arated in the form 
of a normal ferrocyanide and the quaternary ammonium 
compound remains* in solution. A separation of the bases 
from their mixed ferrocyanides can also bo effected by 
making the mixture feebly alkaline and extracting the 
dimethyl-p-aminophenol by means of benzene or other 
solvent — T. F. B. 

2,2-Dihalogen-2’rnethylbutane and homologuea thereof ; Pro- 
ducing . O. Graul, Assignor to Badisohe Anilin und 

Soda Fabrik, Ludwigshafen on Rhine, Germany. U.S. 
Pat. 1,102,664, July 7, 1914. Date of appl.. Sept. 6, 
1912. 

See Eng. Pat. 3870 of 1912 ; this J., 1913, 262.— T. F. B. 

lao-olejines ; Producing . 0. Graul, Assignor to 

Badische Anilin und Soda Fabrik, Ludwigshafen on 
Rhine, Germany. U.S. Pat. 1,102,665, July 7, 1914. 
Date of appl., March 13, 1913. 

See Fr. Pat. 460,461 of 1912 ; this J.. 1913, 624.— T. F. B. 

Methyl-hexamethylenetetramine thiocyaruiie ; Proceaa for 

mdking . K. H. Schmitz. Fr. Pat. 466,619, Dec. 

26, 1913. Under Int. Conv., Feb. 3, 1913. 

See Oer. Pat. 266.788 of 1913 ; this J., 1914, 43.— T. F, B. 

Formaldehyde; Proceaa for making . Holzverkohl- 

nngs-Industrie Akt.-GM. Fr. Pat. 467,076, Jan. 7, 
1914. Under Int. Conv., Jan. 9, 1913. 

SsB U.S. Pat. 1,100,076 of 1914 ; preceding.— T. F. B. 


Patents. 

Silver gelatinobromide or collodio-bromide paper with two 
emuUions for rapidly producing direct poaitivea in the 
camera, A. Balconi. Fr. Pat. 460,996, Jan. 5, 1914. 
Paper is coated with a slow (c.g., gas-light) emulsion, then 
with a layer of arrowroot or other staron f>aste, and finally 
with a rapid emulsion. After exyiosuro in the camera and 
development, the paper is exposed to light, the negative 
film is striy>|^ otf, and the positive doveloy^ on the slow 
emulsion. This y)roduces reversed positives. If it is 
desired to make correct nositives, the emulsions are applied 
to oy)y>osito sides of a tnin, grainlcss payjer. — T. F. B. 

Polychrome screen plates for colour photography ; Manu- 

facture of . A. and L. Lumi^re. Fr. Pat. 467,128, 

March 21, 1913. 

One of the difficulties in y)rpparing polychrome soreon- 
plates is diie to the screen presenting a certain amount of 
colour, which affects the general tone of the finished photo- 
grayihs. It has not been found possible to correct this by 
staining the gelatin emulsion, but satisfactory results have 
been obtained by the use of a layer of varnish of a colour 
comydomentary to that of the fault in the screen ; the 
varnish may bo introduced between the screen and the 
emulsion or it may be ay>pliod to the glass. — ^T. F. B. 

Colour photographs and the process for their production. 
A. H. Walker, London. From The Hess-lves Co., 
Philadelyihia. Eng. Pat. 15,823, July 9, 1913. 

See Fr. Pat. 463,737 of 1913 ; this J., 1914, 441.— T. F. B. 

Photographic plates, films, and papers ; Sensitive , 

R. E. Orowther. Fr. Pat. 466,630, Dec. 24, 1913. 
Under Int. Conv., Dec. 30, 1912. 

See Eng. Pat. 29,919 of 1912 ; this J., 1914, 221.— T. F. B. 

Bleaching -out layers for colour photography ; Proc,ess for 

producing either ready sensitised or to be sensitised 

liefore use. J. Szczepanik and F. Habrich. Fr. Pat. 
466,906, Sept. 8, 1913. Under Int. Conv., Sept. 9, 
1912. 

See Ger. Pat. 264,207 of 1912 ; this J.,1 913, 1033.— T. F. B. 

Preparing pure stable salts of dimeihyl-p-aminophenol and 
p-hydroxyphcnyltrimethylammonium. Fr. Pat. 467,086. 
See XX.‘ 


XX1I.-EXPL0S1VES; MATCHES. 

Patents. 

Detonating explosive charges for mining and military 

purposes ; Method of . C. Claessen, Berlin. Eng. 

Pat. 16,466, July 17, 1913. 

See Addition of July 7, 1913, to Fr. Pat. 459,079 of 1913 ; 
this J., 1914, 44.— T. F. B. 

Exphaive. 0. Silberrad, Buckhnmt Hill. U.S. Pat. 
1,102,964, July 7, 1914. Date of appl., Nov. 23, 1912. 

See Eng. Pat. 13,860 of 1911 ; this J.. 1912, 1009.— T. P. B. 

Reaction-veaael for carrying out chemical proceaaea of all 
kinds betumn two or more liquids^ aolutiona^ aolida in 
paste form^ and also gaaea. Ger. Pat. 274,864, Sea I. 


XXm.-ANALyTICAL niOCBStfiS. 

Iron in the presence of phosphoric acid ; Ddermination of 

C. E. Corfield and W. R. Pratt. Proe. Brit. 

Fharm. Conf., 1914, 19—21. 

GBAViMvrBTO determinations of iron are nni^able In the 
presence of even small quantities of phosphorie aoid. 
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Vorroai iron omi be oxidised by boOing wHli^ 
peroxide end the ferric iron d^rminM bv 
lodimetric method, care being taken that the W 
acid is in excess. Satisfactory results are ob 
reduction with stannous chloride. — F. Shun. 
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Rhamnote; DelermintUion of in pretence of other 

meihylperUotet. E. Voto^k and R. Potmesil. Bull. 
Soc. Chim., 1914, 15, 634—639. 

HYDROCYANTr acid converts rhamnose into a cyanhydrin 
which, on hydrolysis, gives a-rhamnohexonic acid, nitric 
acid (sp. gr. MT) — 1-2) oxid'sing the latter to mucic acid. 
After oxi^tion is complete, the liquid is evaporated to 
ono-third of its bulk on a water-bath and left to stand for 
3 days in the cold, while occasionally rubbing the sides 
of the beaker with a glass rod. The crystalUno precipitate 
of mucic acid is washed with a little cold water, dried and 
weighed. 100 parts of anhydrous rhamnose gave an 
average of 46'6 parts of mucic acid. In presence of other 
methylpentoses (e.g., rhodeose) the yield of mucic acid 
was not quite so conitant, but sulhoiently so to determine 
the molecular proportion of rhamnose in the pnKlucts of 
hydrolysis of glucosides containing it. — W. R. S. 

Modification of the Jaeger method for determining hydrogen 
am metiuine. Wibaut. See 11a. 

Effect of aridity of attay tlagt on silver lottet. Livingstone. 
See X. 

Van Oijn and van der Waerden's method for detecting man- 
grove in quebracho extracia. Moeller. See XV. 

Cellulose extracts and their detection in tanning extracts and 
in leather. Moellor. See XV. 

Sulphuric acid in leather and in sulphited extracts. Thuau 
and Madru. See XV. 

Determination of glycogen in yeast. Salkowski. See 
XVIII. 

Determination of strychnine in presence of brucine Dott. 
See XX. 

Detection of cocaine. Denig^s. See XX. 

Analytical characters of benzoin. Cocking and Kettle. 
See XX. 

Patents. 

DeiecMng combustible or explosive gases, eswciaUy fire* 

damp ; Device for . Aocumulatoren-Fabrik A.-G. 

and F. Riisse, Berlin, Germany. Eng. Pat. 15,064, 
June 30, 1913. 

A SAFETY-LAMP and spark gap arc supplied from the same 
source of current through separate circuits controlled by 
a change-over switch, the spark gap being connected with 
the secondary winding of an induction coil. The device 
may be made more sensitive by employing an elootrically- 
heated wire below the spark gap, the latter being placed 
within the constricted portion of a glass tube ; the gas to 
be tested is thus heatea and its velocity increased.— B. N. 


Pyrometers. 3, Churtshwaid, Mount Vernon, N.T., U,8.A. 
Eng. Pat. 15,922, July 10, 1013. 

See U.S. Pat 1,069,318 of 1913 ; this J., 1913, 928.— T. F. B. 


Trade Report. 

Withdiaual of prohibition of certain exports from the 
United Kingdom, 

A SUPPLEMENT to the “ London Gazette,” dated August 
20th, 1014, contains a Proclamation modifying the 
Proclamations of August 3rd, 5th, and 10th, relative to the 
prohibition of certain exports from the United Kingdom. 

The list published in this Journal, August 15th, 1914, 
page 810, is accordingly modified os follows ; — 

The Ports of Belgium are added to the list of Porta 
excepted from the prohibition. 

The following articles are deleted from the list : — Coal, 
steam, large ; fuel, manufactured ; nitrates of sodium ; 
tin plates; crooiote; glucose. 

“ Lead, nig, sheet or pijK) ” is inserted in place of 
“ Lead in all forms.” 

Union of South Africa ; New Customs Tariff and Regula- 
tions of the , 1914. Suppl. to the Board of Trade J.,. 

Aug. 13, 1914. Price 3d. 

Amono the ohanges in and additions to Class I. (special 
rates) of this tariff are the following : — 

3.‘1. Motor spirit, namely benzine, benzoline, naphtha, 
(not potable), gasoline, petrol, and jictroleuni spirit- 
generally, 2d. per impl. gallon. 

34. Lubricating oils (not elsewhere specified), 3d. per 
impl. gallon. 

45c. Saccharin, now includes derivatives of ortho- 
toluenesulphamide, dulcin and derivatives of phenylcar- 
bamide and other sweetening substanoes, £1 per lb. 

48. Varnish, 2b. per impl. gallon. 

Class III. (25% ad valorem) now includes glycerin, 
distilled, not in bulk (formerly 16% ad val.). Class IV. 
(3% ad. val.) includes glycerin other than crude, and in 
bulk for manufacturing jiurpocss. Class V. (free of duty)! 
includes the items glycerin, cnide, in bulk (formerly 16% 
ad. ml.) ; dyes for manufacturing purposes, and tanning 
substances W leather, including alum ; radium ; sulphur 
and iron pyrites in bulk ; tallow, including vegetable' 
tallow. 

Netherlands ; Prohibition of certain exports from the ► 

Board of Trade, Aug., 1914. 

The issues of the ” Nederlandsohe Staatscourant ” for 
the 1st, 3rd, and 8th August publish Decrees prohibiting; 
the exportation of the undermentioned articles from the 
Netherlands : — Acetone ; ammunition and gunpowd« ^ 
coal and coke ; ether ; gold coin and material for mintit^ 
gold (except in special cases in which exemption from this 

C rohibition may be allowed) ; glycerin ; lead ; medioines, 
andages, and materials for making the same ; molasses 
sodium nitrate ; sugar. 


Lubricants; Apparatus for teMing . R. Drosten. 

''Oer. Pat. 275,225, June 7, 1913. Under Int, Conv., 
June 22, 1912. 

The apparatus is of the typo in which a mixture of steam 
and oil is subjected to motion between a fixed and a 
rotating surface in a closed casing. In the ^paratus des- 
cribe^ a vertical rotating shaft carries at different heights 
two oonioal valves which rotate on seatii^ ; the latter are 
provided with oponinM under control. The oil is delivered 
on to the upper end U (he shaft and the steam is delivered 
above the upper yalve. The space between the two valves 
acts as a steam-expansion chamber. The oil finds its way 
b^ween the valtes and their leatings and passes through 
the openings in the latter along with the steam. The 
mixture of steam and oil leaving the chamber is passed to 
a oondoBser.— A. S. 


Books Reeelvod. 

Alxali, etc., Works Regulation Act, 1906. Fiftieth 
Annual Report on Alkali, etc. Works, by the Chief 
Inspector. Proceedings during the year 1913, H.C. 369. 
Wyman and Sons, Fetter Lane, E.C. Price 7Jd, 

A FULL abstract of this report will appear in an'early issue* 
of the Journal. 

Some Enoineebtkq Phases of Pittsburgh's Smoke; 
Problem. Bulletin No. 8 of ** Smoke InvestigaUon.” 
Mellon Inst, of Industrial Research, Pittsburgh, Pa.,. 
U.S.A. 193 pp. 8vo. 
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Ollieial Notices. 


INTERNATIONAL CONGRESS OF MINING, 
METALLURGY, &c., LONDON, 1916. 

At a meeting of the Executive Committee of the Con- 
egress, held at the Iron and Steel Institute on September 
4th, it was decided, owing to the War, to adjourn «ine die 
iihe holding of the Congress, and, subject to a small levy 
for expenses already incurred, to release the guarantors 
irom any further liability. 


'COMPETITION WITH GERMANY AND AUSTRIA- 
HUNGARY. 

Further Action by the Board of Trade. 

The Board of Trade have received many inquiries for 
names of sellers or buyers of articles of which sources of 
supply or markets have been interfered with by the war, 
and special arrangements have been made for dealing with 
them. Lists are Iwing prepared and circulated of articles 
which inquirers desire (a) to purchase and (b) to sell. The 
first lists (sec page 896) may be obtained on application to 
the Commercial Intelligence Branch. Firms interested in 
any of the goods mentioned, either as buyers or Boilers, 
•should communicates with the Director. An enlarged 
sample room will also be established exclusively for ex- 
hibiting samples of German and Austrian or Hungarian 
goods or materials which have competed with British 
products at home or abroad, especially those which are 
necessary for the continuance of British manufacture 
but which cannot be obtained from their previous sources, 
ilrms who may wish to exhibit goods are invited io apply 
to the Commercial Intelligence Branch. 

A catalogue library will also bo opened, and films are 
invited to furnish catalogues of goods formerly received by 
them from Germany and Austria-Hungary ; these cata- 
logues will be classified by trades in order to be readily 
accessible to inquirers. 

The address of the Commercial Intelligence Branch is 
73, Basinghall Street, London, E.C. 

PATENTS, DESIGNS, AND TRADE MARKS TEM- 
PORAHY RULES (AMENDMENT) ACT, 1914. 

4 & 5 Goo. 5. Chap. 73. 

An Act to amend the Patents, Designs, and Trade 
Marks (Temporary Rules) Act, 1914. 

28th August, 1914. 

Bo it enacted by the King’s most ExceUent Majesty, 
bv and with the advice and consent of the Lords Spiritual 
and Temporal, and Commons, in this present Parliament 
assembled, and by the authority of the same, as follows 

1. The Patents, Designs, and Trade Marks (Temporary 
Rules) Act, 1914. shall have effect, and shall bo deemed 
always to have had effect, subject to the following amend- 
rments, that is to say : — 

(a) In section ono, for the words “ any patent or licence 
granted to, and the registration of any trade mark 
*the proprietor whereof is, a subject of any State at 
war with His Majesty, and any proceedings on any 
application made by any such person under either 
of the said Acts,” there shaU bo substituted the 
following words : ” any patent or licence the person 
entitled to the benefit of which is the subject of 
any State at war with His Majesty ; for avoid^g 
'OT suspending the registration, and all or any righte 
conferred by the registration, of any d^ign or trade 
mark the proprietor whereof is a subject as afore- 
said ; for avoiding or suspending any application 
made by any such person under either of the said 
Acts ; Kir enabling the Board to grant, in favour of 
persons other than such perwns as afo^d, on 
such terms and conditions, and either for the ^efle 
term of the patent or registration or lor siioh less 


period, as the Board may think fit, licences to make, 
use, exorcise, or vend patented inventions and 
registered designs so liable to avoidance or suspension 
as aforesaid ” : 

(6) At the end of the same section the following sub- 
section shall be added : — 

” (4) This Act shall apply to any person resident 
and carrpng on businoss in the territory of a State 
at war with His Majesty as if he was a subject of that 
State ; and the expression ‘ subjipot of any State 
at war with His Majesty * shall, with reference to a 
company, include any company the business wheiwf 
is managed or controlled by such subjects, or is carried 
on wholly or mainly for the benefit or on behalf of 
such subjects, notwithstanding that the company 
may be registered within His Majesty’s dominions ; 
and, whore a patent has been gran^ to any person 
in respect of an invention declared in the application 
or any specification to have boon communicated to 
him by some other person, that other person shall, 
for the purposes of this Act, be deemed to be the 
person entitled to the benefit of the patent unless the 
contrary is proved.” 

2. This Act may be cited as the Patents, Designs, and 
Trade Marks Temporary Rules (Amendment) Act, 1914 ; 
and the Patents, Designs, and Trade Marks (Temporary 
Rules) Act, 1914, and this Act may bo cited as the Patents, 
Designs, and Trade Marks (Temporary Rules) Acta, 1914, 


PATENTS AND DESIGNS (TEMPORARY) RULES, 
1914. 

Dated September 7, 1914. 

Statutory Rules and Orders, 1914. No. 1328. 

By virtue of the provisions of the Patents, Designs and 
Trade Marks (Temporary) Rules Acts, 1914, the Board of 
Trade do hereby make the following Rules : — 

1. In any case in which the Board of Trade make ap 

Order by virtue of the powers vested in them under the 
provisions of the Patents, Designs, and Trade Marks 
(Temporary) Rules Acts, 1914, and under any Rules m^e 
under these Acts or either of them, avoiding or suspending 
in whole or in part a Patent, or avoiding or suspending 
the registration and all or any rights conferred by the 
registration of any Design the Board may in their dis- 
cretion grant in favour of jiersons other than the subject 
of any State at war with His Majesty, licences to make, use, 
exercise, or vend the patented invention or registered design 
so avoided or suspended ujion such terms and conditions, 
and either for the whole term of the patent or registration 
of the design, or for such loss period as the Board of Trade 
may think fit. , . , 

2. These Rules shall be read and construed as ono with 
the Patents, Designs, and Trade Marks (Tenmorary) Rules, 
1914, dated 21st August, 1914, and the Designs Rules, 
1914, dated 6th September, 1914. 


London SectiQn. 


NOTES ON THE APPLICATION -QF TUNGSTEN 
SALTS TO THE ANALY^B t)%TANNINa 
l^TEBIAUI,,,;^;.^ . 

9Y ALBXANDBB T. 

Whitot the 

wid from quite another point of view, its suJtoWUty loir 
bhe diffenmtW 

spparent, inasmuch as it gives a mewon witti wie tianiiafc 
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snalogoos to that disoovered by Laaflfmann with 
ammonium molybdate (Collegium, 1913, No. 613, p. 10; 
thw J., 1913, 163). 

I have been able to prepare two reagents with sodium 
tungstate, which apparently give different results with 
the same tannin. The importance of this lies in the fact 
that it may bo possible to establish the purity of a given 
tanning extract by the constancy of the ratio between the 
two results given by the different reagents. 

Unfortunately, it has only been possible to carry out 
experiments with mangrove extract, in the manufacture 
of which I am at present engaged ; I am therefore unable 
to state whether this ratio between the two results will 
be the same for other tanning materials or not ; in the 
affirmative it naturally loses its importance, as to be 
interesting it should furnish a characteristic number for 
each material. 

Then, again, the acidity of an extract may have some 
bearing upon the results, but unless it is suen as to more 
than neutralise the sodium ion of the tungstate — and this is 
barely possible — I do not anticipate any exaggerated 
divergence from this source. In any case, even though 
the ratio of the two figures should prove to bo unimportant, 
the figures themselves will be characteristic of each tanning 
material in the same way as the “ molybdate figure ” of 
Lauffmann. 

The following table gives the composition of the two 
reagents I have worked with : — 


Table I. 



Reagent 1. 

Reagent 2. 


c.c. 

c.c. 

10% sodium tungstate 

5 

5 

25% ammonium chloride 

3 

3 

8% by volume Ht'l 

Water 

2 

2 


In both cases the ammonium chloride solution should 
be added last and the reagents should only be mixed 
immediately before use, as after a short interval they 
rapidly deposit crystalline tungstic acid. The 8% 
solution of hydrochloric acid was 0*85 normal, t.c,, 
2 c.c. hydrochloric acid neutralised 17 c.c. N /lO sodium 
carbonate or 6 c.c. of a 10% solution of sodium tungstate, 
freeing the tungstic acid in the colloidal state; the 
resulting solution did not turn methyl orange red but was 
lightly acid to litmus. 

In using these solutions for the analysis of tanning 
materials, the method of Lauffmann is followed exactly, 
of which the following is a r^sum^ ; — 

A tannin solution is prepared containing about 4 grms. 
tannin in 260 c.c. and 10 c.c. of the filtered solution is 
mixed with 10 c.c. of the reagent ; the whole is filtered 
and 10 c.c. of the filtrate is evaporated to dryness — (A). 
The precipitate on the filter is now dissolved in hot water. 


added to the remainder of the filtrate and the washingK 
of both pipette and beaker, then evaporated to diynes»-~ 

(B) . Both residues are dried until oonstant in weight 
and the weight of the precipitate is B— A. It is necessary 
to determine the salt^-out tungsten-tannin preoipita^ 
by this indirect method as it cannot be washed. 

The amount of precipitate is now calculated on the 
percentage of tanning matter in the extract, and to do this: 
the total solubles in 10 o.c. of the above tannin solution 
are determined and the amount of tannin in this solution — 

(C) calculated from the non-tan figure obtained by the 
official method of tannin analysis using the above solution. 

diluted four times. Then gives the ‘‘Tungstate 

figure " of the tannin using the first reagent, and the same 
formula gives the “ Tungstic figure ” of the tannin using 

the second reagent, and presumably = K for 

any given tanning material. 

The following table shows the results obtained with. 
pure mangrove extract “ Tannadine/' but I cannot vouch 
for their absolute acctiracy, as climatic and other conditions- 
tend to make exact research a difficult matter in Borneo. 


Table II. 



Reagent 1. 

Reagent 2. 

A. Solids in 10 c.c. of filtrate 

B. Solids in remainder .... 

(B-A). Weight of precipitate 

(B-f A). Total solids 

“ Tungstate figure ” 

" Tungstic figure ’* 

Ratio 

Solubles in 10 c.c. tannin solution 

C. Tannin „ „ „ 

O'fifiO grin. 
()-76r> grm. 
011)5 grm. 
1-31. 'i grm. 
149 

i-050 

0178 

0131 

0-597 grm.- 
0-802 grm. 
0-205 grm. 
vm grm.. 

156-5 

3 

grin. 

grm. 


It will be noticed that with reagent 1 the solids are- 
much lower than with reagent 2 ; this is due to the strong 
alkaline reaction of sodium tungstate which decomposes 
the ammonium chloride. With reagent 2 the added acid 
naturally fixes the ammonia although a small. amount is- 
still released during evaporation. 

The filtrate from reagent 1 is pale rod ; this is probably 
due to the action of the atmospheric oxygen on the tannin- 
like matters in the alkaline filtrate. The filtrate from re- 
agent 2 is of a pale straw colour, but upon the addition of 
alkali gradually develoM a reddish tint. The ]>recipitate 
from the latter is also lighter in colour and more easily 
soluble in water. 

I regret my inability to follow up this work here, and 
request my interested colleagues to apply the reaction 
to and establish the constants of other tanning materials. 

Finally I have to thank the Chemische Fabrik von 
Heyden, Radebeul, for kindly sending me samples of 
sodium tungstate. 

Pontianak, Borneo, May, 1914, 
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L--4»IIERfa fLAlIT; MACHINERY* 

Fikratim ; tm . J. W. Bain and A. E. Wigle. 

J. Ind. Ohom., 19U, «, 672--476. 

To dotennino the aiabunt of liquid retatned by a mass 
ol fi]tely*divld«d solid wbon filtration is osirisd out under 
iiBiQS|i|isRia or oiher pnssurs, or by ottstrifugias, espsri* 
aMHiks traits mide with wsH-nraiid^ khs sand 
iiilo wMiofii lifisi (10*, 40*, 60*, 60*, lilid OOHnssIkl by 


soreening; the 40-mesb sise, e. 0 ., being composed of 
grains which passed a 30-mesh but were retained by a 
40*mesh screen. It was found that the pore space waa 
nraotically independent of the sixe of grain, ranging from 
94*1 to 37*7% ai the total volume, m a mass of mixed 
small and large grains was similar in porosity to masses 
ol either smim or large grains alone. For masses of 
crystals such as are cmnmonly prodooed by rapid cooHaL. 
tbs ^aes may bs tam ai^^»{iraxtmate}y 97% 
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of the total volume. Ezperimenta made by King (Nine- 
teenth Ann. Report, U.S. Qeol Survey) ahowed that at 
atmoapherio preaaure, sand of 20-meah siae retained 11%, 
and sand of lOO-meah siae 20% of water, after draining 
for 1 hour. In the authors* tests, using a vacuum of 
2 ins. of mercury for 15 mins., the amount of water 
retained, ranged from 5*7 to 7*5%, average 7%, for sand 
of from 30- to 80-meah size. In a layer of sand 70 om. 
deep, using a vacuum of 5 ins. of mercury for 15 mins., 
the water retained was, on the average, 4% in the top 
(10 om.) and 6*6% in the bottom layer, the size of grain 
being of little importance. By the use of a centrifuge, 
it was possible to reduce the water-content to about 
2*6%, irrespective of the size of grain. It was calculated 
that in the caso of sand of SO-mesh size retaining 6% of 
moisture, each grain would have a film 0*0116 mm. thick 
if all the water wore distributed over the surface of the 
particles ; or the water would occupy 30% of the iwre 
space. (See also Uatschek, this J., 11K)8, 638.) — A. S. 


Patents. 

Drying macMnea ; Sleam-heated cylinders of . T. 

uarstang and J. Kershaw, Blackburn, and J. Gent, 
Chorloy. Eng. Pat. 14,546, June 24, 1913. 

The “ dolly-head ” or bearing for the journal-pin of a 
steam-heated cylinder is provided with a ball or roller 
bearing situatea in front of the inner face of the ordinary 
bearing and separated therefrom by an oil well or grease 
cup to prevent any steam which may leak past the orainary 
bearing, from gaining access to the ball or roller bearing. 


tito-headpieoe and can be separately controlled. The 
carriage is supported on whom, 16, running dki Viils» 
and oounterbaUnoed by weights attached to cords, 19, 
BO that it can be easily run into or out of the inclined 
chamW, A. The end piece, is made tight by a system 
of radial toggles and lovers and the liquid to he filtered 
is pump^ through the main, 46, the filtrate escaping 
by the pipes and taps, 26, 27, 28, either into the closed 
conduit, 29, or the trough, 30. When the oakos are of 
sufficient thickness the carriage is run out of the chamber 
and any pieces of cake or sand that may have ooUeoted 
on the bottom of the ohamber are pushed out by a 
hemispherical scraper attached to the rear of the carriage. 
Compressed air or steam is admitted to the interior of the 
filter-frames along with an injected cleansing agent 
and the oakos are stripped off. Thooarrisge is then run 
into the chamber again and the filter-cloths may be 
further cleansed by pumping water into the chamber 
through the pipe, 48, and injecting air at the same 
time to agitato the water. To prevent the premature 
discharge of the cakes when the excess of liquid is wiUi* 
drawn, a float ohamber, 41, and a reducing valve, 38, ara 
provided, which admit low-pressure air as the liquid is 
ffischargod, so that there is always a slight pressure within 
the chamber. — W. H. C. 


Dryer. J. Janka and 0. Vyskocil. Pr. Pat. 466,668, 
Nov. 22, 1913. Under Int. Conv., Nov. 23, 1912. 

The passage of air into and out of the dryer, inside which 
a separate circulation of air is maintained, is regulated 
by dampers oontrollod eloctrioally or pneumatically by a 
hygrometer within the dryer. — O. E. M. 


Dryer. W. B. Ruggles, Bayonne, N.J. U.S. Pat. 
1,105,927, Aug. 4, 1914. Date of appl., Juno 11, 1909. 

See Eng. Pat, 10,349 of 1910 ; this J., 191 1, 672.— T. F. B. 

Dryinjg pulpy nuUericUs ; Machine for - — . J. T. Knowles, 
London. From Tho Sherwin-Williams Co., Cleveland, 
Ohio. U.S.A. Eng. Pat. 19,409, Aug. 27, 1913. 

The pulp is fed on to an annular rotary drying table, 
divided into sections which are heated independently. 
The vapours are drawn off through hoods arranged over 
tho seotions and the dried material is stripped from the 
annular table by a scraper placed behind the feed point 
and discharged over the inner edge of tho table into a 
hopper. Dust carried by the air current is removed by 
a dust-filter. The whole apparatus is enclose^ in a casing 
and a slightly reduced pressure is maintained therein, 
to prevent the leakokge or dust or poisonous gases. — W. H. C. 

Filtering apparatus. A. L. Genter, Charlottenburg, 
Germany. Eng. Pat. 14,692, June 24, 1913. 

Longitudinal filter-frames covered with hags of filter- 
cloth and having their upper edges protected by a metal 
clip to prevent tho formation of filter-cake on the top, 



Filters ; Mejchanical . The Pulsometer Engineering 

Co., Ltd., and J. Bjornstad, Reading. Eng. Pat. 20,662, 
Sept. 12, 1913. 

In mechanical filters which are cleaned by reversing the 
flow, in order to secure the cleansing of the filter materiid 
which lies next the shell, an enlaigod recessed ring is 
formed in the shell to support the strainer plates. — W. H. C. 

Filters ; Process and apparatus for the preparoiwn of a 

refractory material wm large pores for and for other 

applicaiions. L. Kem. Fr. Pats. 466,667 and 466,669, 
Dec. 26, 1913. Under Int. Conv., Sept. 19 and Deo. 3, 
1913. 

A MIXTURE of refractory material with organic substances 
and a binding agent is heated in a furnace and oxygen 
from an indopendont source foroed through the pores 
to burn out tno organic matter ; or, Rftor heating, high- 
pressure air is forced through the mat^al for the same 
purpose, after which the oaloination is completed in a still 
atmohphoro. — W. H. C. 

Retort or furnace tubes or chambers for gaseous reactions 

at high temperatures; Manufacture of . B. P. 

Pictet, Berlin. Eng. Pat. 16,379, July 3, 1913. 

To prei>are tubes which will be impemeable to hydrogen 
and which will not suffer deformation when heated to 
2000° C. , a paste is made of highly refractory oxides and 
mixed with finely-divided carbon prepared by decom- 
posing hydrooarl^ns by heat. After the tubes have 
l^^ormed and dried they are heated to incipient furion 
either electrically or in a reverberatory fnrnaoe heated 
by water gas and oxygenated air. — W. H. 0. 


HoBow vessel for chemical reaetione, R. Glanser,. Fr. Pat. 
467,796, Jan. 28, 1914. Under Int. Oonv., Jan. 29, 
1913. 

That part of the hollow vess^ which oomea into oontaoi 
with the ohetttioals is formed of glass, poroelatn or other 
refractory material which is a poor oondnotOT of hmb, 
and that portion which eomsB into contact with the fire 
ie provided with a coatian of a soitable metsl whhfit is a 
good condnetor*— W. IK C 
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Oas-fumaces ; Regeneraiive — r-* 5**- Siemen^ Kwt 

Addition, dated Jan. 9, 1914 (under Int. Conv.,;D«..5» 
1913), to Fr. Pat. 461,938, Aug. 37, 1913 (this J., 1914, 
342). 

The air and gas passages are so connected that the major 
portion of the preheated air is employed for the direct 
name heating the sole or hearth of the furnace and 
a smallor proportion for a flame which serves to heat 
the regenerators. — W. H. C. 

Separating [solid] materials by centrifugal force : Process 
and apparatus for —i — . W. W. Richardson, St. Austell, 
Cornwall. Eng. Pat. 26,142, Nov. 14, 1913. 

Two vessels, A and B, of the shape shown (see fig.), are 
rotated about a common axis, C, within an outer casing, D. 
Water is fed through the pipe, F, on to the top of the 
vessel. A, and flows down over its outer surface, part being 



caused by the centrifugal force to stand up against the 
inner surface of the outer vessel, B, in a line vertically 
above the lip, b\ and part escaping between the edges, | 
o', 6'. The latter portion fills the space, E, to a pre- 
determined level, sealing the lower ends of the vessels, 
A, B. The solid material to be separated is fed through 
the pipe, G, on to the plate, H, is distributed by the vanes, 
hy ancfalong with some of the water flows down the inner 
surface, o, of the vessel, A. When it reachca the lower 
edge, a', which is slightly overlanpod by the edge, 6', 
the heavier particles arc projected tiuough the water on to 
the edge, 6', and are caused bv the centrifugal action to rise 
and cdlect in the upper part of B. The lighter particles 
i)as8 on with the water and are eventually discharged 
through the gate-valve, d\ by w'hich the height of the 
water is regulated. The scouring action of the water on the 
inner surface of A, helps to disintegrate and separate tho 
material. The heavier particles which collect in 
upper part of B, are discharged through the opening 
between A and B, by stopping the feed and reducing the 
speed.-W. H. C. 

Solids from liquids ; Process for obtaining . I; S. and 

0. E. Morrell, Syracuse, N.Y., Assignors to Merrell- 
Soule Co. U.S. Pat. 1,102,601, July 7, 1914 ; date of 
appl, Peb. 16, 1912. 

The solution is Mown, in an atomised condition, into a 
whiriing body of air within a dedcoating chamber and 
at thcttme time a direct current of air surrounding 
the spray is blown into the chamber,— -W. H. C, 


Boessler and Hasslacher Chemical Co., New York. 
U.S. Pat. 1,104,286, July 21, 1914; date of appl., 
Nov. 26, 1911. 

Hot gas is circulated upwards in a zig-wg path through 
a system of primary evaporators. The liquid is ciremtea 
from the bottom to the top in the evaporatom and the 
hot gas is distributed over a BufBoient num^r thereot 
to prevent the liquid from reaching the boihng point. 
From tho evaporators tho hot gas passw to a senes ot 
boilers, tho steam generated in which is used for evaporating 
purposes in any convenient way.— A. S. 

L. Hirt. Fr. Pat. 466,496, Dec. 23, 1913 
Under Int. Conv., Feb. 21, 1913. 

To avoid interruption of tho flow of heat by tho presence 
of bubbles of vapour, or deposited solids, on the heating 
surface, the liquid to be evaporated is pumj^d though 
the heating tubes under a pressure, maintained by load^ 
valves, sufficient to prevent boiling; after passing the 
valves, it is sprayed into a chamber in which evaporation 
takes place. — O. E. M. 

Agglomeration of powdered carboUy meiaU or other materials 
for the preparation of articles used for eUdncaland otiwr 
jmrposes. Comp. Fr. do Charbons pour 1 Electricite. 
Fr. Pat. 466,639, March 8, 1913. 

Powdered substances to be agglomerated are mixed with 
a small quantity of a binder so that after grinding and 
mixing, tne substance is still in the form of powder. A 
suitable solvent for tho binder is then added, and the mass 
brought to tho desired consistence and forced into m^dds 
under a pressure of at least 1000 kilos, per sq. cm. A. T. L. 

Method for carrying out reactions [by theMtwn 
violet rays], J. de Kowalski- Wierusz. Fr. Pat. 466,918, 
Dec. 8, 1913. Under Int. Conv., Deo. 11, 1912. 
Substances, especially organic compounds, are exposed 
to the action of ultra-violet rays by passing them as 
vapour, alone or mixed with other vapours, through a high- 
frequency field, BO that they become self-luminous. 

— 0. E. M. 

Particles suspended in gases ; Apparatus for the removal 

of . Soc. des Carbures M^talliques. Fr. Pat. 

467,267, March 26, 1913. 

To remove suspended liquid or solid particles, the gas is 
passed between flat electrodes, consisting of coarse sacking 
attached with graphite and sodium silicate to glaw plates, 
and connected to an alternator. The high-tension field 
thus formed is modified by a gloss plate, midway between 
and parallel to the electrodes, which collects tho suspended 
particles. — 0. E. M. 

Cleaning tubular and other vessels [mscJ for treating 
T. Riffbv, Dumfries, and N. Testrup, Assignors to Wet- 
carbonizing, Ltd., London. U.S. Pat. 1,106,161, 
Aug. 4, 1914. Dote of appl., Deo. 6, 1911. 

See Eng. Pat. 9106 of 1911 ; this J., 1912, 677.— T. F. B. 
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GAS ; MINERAL OILS AND 
WAXES. 


Weathering of the PtUsburghcml bed ai J® 
mine near Brucetony Pa, H. C. Porter and A. C. Fieldner. 
U.E Bureau of Mines, Technical Paper 36, pp. 36. 

The experimental mine comprises an outcrop of the 
PittsburS coal-bed on a hillside. Two nearly honzontal 
galleries were driven about 620 ft. and coals t^^n at 
various distances from the outcrop werewmpared. (manges 
in chemical composition have occurred for a distance of 
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about M ft from the outcrop, the amount of cover at 
thw dwtance being lees than 26 ft. The weathered coal 
conteine less carbon and hydrogen and more oxygen and 
combined water in the coal-eubstanoe, has a lower calorific 
value, absorbs less oxygen- from air and liberates less 
methane. Boiler tests with clean coal taken at 620 ft., 
and with “ rusty " coal (lumps having yellow coatings of 
iron compounds) taken at 70 ft. from the outcrop, showed 
no differences in evaporative power, furnace oftioiency, or 
burning qualities. — A. T. L. 

I nflammability of gaseous mixtures ; The. dilution-limits 

of . H. F. Coward and F. Brinsley, (-hem. Soc. 

Trans., 1914, 106, 1869—1885. 

DetermimUion of dilution. Uinits.—Thc results given by 
previous workers varied over a considerable range, owing 
to differont forms of apparatiie. and different arrangements 
for ignition having Doen used and different standards 
adopted for inflammability. The authors define a gaseous 
mixture as inflammable at a stated temperature and 
pressure if it will propagate flame indefinitely when the 
unburnt portion of the mixture is kept at that temperature 
and pressure. Combustion in an inflammable mixture is 
not necessarily complete. In order to conform with this 
definition, the flame is started near the bottom of a tall 
vessel which is of sufficient cross-section to minimize the 
cjoling influence of the walls, and the bottom of the 
vessel is sealed in water so that the pre^uro cannot rise 
appreciably. Upward flame propagation is adojited since 
in veiT weak mixtures the velocity of propagation may be 
less tnan that of the upward convection currents and 
downward propagation of the flame may thus bo prevented. 
The largest vessel employed was 1*8 meters high and 
30 sq. cm. in section, two sides being matle of wood and 
two of glass. Electric ignition was usually employed 
Lowest limits for hydrogen, methane and carbon monoxide 
in air . — Mixtures at atmospheric pressure, and saturated 
with water vapour at 17® — 18®0., were inflammable if 
they contained not less than 41% 5-3% CH„ or 12-5% 

CO.— A. T. L. 


Natural-gas wells ; The Jlungartan . Chcm.*Zeit.» 

1914, 38, 469. 

The occurrence of natural gas in Hungary has long been 
known, and for some years the gas has been used for 
driving gas engines. The distribution of the gas for long 
distances has now boon undertaken. In April, 1999, a gas- 
bearing layer was tapped at a depth of 302 meters (990 ft.) ; 
the wmls yield 1*7 million cub. m. (60 million cb, ft.) of 
gas (pure methane) per day. It is intended to supply 
the gas for lighting and for power over a wide district, 
including the cities of Klausonburg and Marosv^&rhely, 
with 150,000 inhabitants, and to carry the gas eventually 
to Budapest. It is estimated that natural gas could be 
sold in Budapest for 2*4 heller per cub. ra. (6-8d. per 1000 
cb. ft.), as coinpared with 7 heller (19-8d. per 1000 cb. ft.) 
for coal gas. The gas is already being distributed over a 
distance of 75 km. (46 J miles). The rolling stock of the 
State railways in the district is lighted with the gas, which 
is stored in 40-litre cylinders at lOO atmospheres, and the 
gas is also used in several large chemical works, including 
a Portland cement factoiyr. Natural gas and oil have 
recently been discovered in the north-west of Hungary, 
near Ih*esaburg, the first boring yielding IJ wagon-loa^ 
of oil per day and about 500 cub. m. (17,650 cb. ft.) 
of gas containing 96% CH4 per hour. — A. T. L. 


Oombustion in motors. £. Torres. Chem.-Zeit., 1914, 
88,417. 

The completeness of the oombustion in a four-stroke- 
cycle enmne working with benzene was found to vary with 
the load, the degree of oomineMton, the timing of the 
ignition, and the quantity of air in the charae. The heat 
loss due to incomplete oombustion increased from 1*47 to 
‘''1 as the lo^4eoreased from 3*5 H.P. to no load. 

—A. T. L, 
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I Physical and chmtcal properties 
I W. A. Jacobs, A. S. &oss£leld 

itod R. R. Matthei^.' Teohn. Paper 74, Dept, of 
Intenor, Bureau of Minos, U.S.A. 38 pages. 

Tables are given of the results of the fractional distillation 
of typical oils from different districts. The asphaltic 
petroleums, after distillation of oils up to 326“ C. at 10 to 
20 mm. pressure, left a residue of solid elastic aspWtum 
of technical value. In many cases paraffin wax could be 
determined .by the following method:— The filtered 
petroleum spirit solution of the sample was treated first 
with strong and then with fuming sulphuric acid, the 
lietroleum spirit distilled, and the, residue dissolved in 
ethyl acetate. The solution was mixed with 96% alcohol, 
c<mled to 0® C., and the precipitated ppaffin wax washed 
with 75% alcohol, dried and weired. Under these 
conditions 2-6 mgrms. of paraffin wax of m. pt. 66“ to 
68 (1. dissolved in 100 c.c. of the solvent. Applying this 
correction to test mixtures of Trinidad asphaltum and 
paraffin wax, results were obtained within 0*1% of theory. 
Refinement of the oils by agitation four times with 
sulphuric acid, onco with sodium carbonate solution, and 
three or four tiroes with water, and redistillation, showed 
a total loss of 11% of the oil. In the case of heavier 
fractions dilution with 1% of pure benzene before the acid 
treatment obviated difficulties caused by the high vis- 
cosity. — C. A. M. 

Petroleum ; Fractional distillation of . J. M. Sanders* 

Ohom. Soc. Trans., 1914, 105, 1007—1703. 

To enable rapid determinations to be made of the specific 
gravity of successive fractions, a graduated vertical 
condenser, A, is used, which can be connected by a three- 



way cock, D, with a discharge tube, E, or with the grad- 
uated tube B, and levelling tube, C. The tube, C, is 
adjusted at the start and at the end d each stage of the 
fnMtionation so that water stands at the zero mark on 
tube, A, and readii^ are taken of the he^t of the oil 
and watw levels in A and B respectively, ^e suooes^ve ' 
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dutilktet tn run oS nt S. The leveUing tube, C, » 
gradoAted eo that the quantity of water in the sample of 
dl can be ascertained mm the increase in the amount oi 
water in the tubes A, B, 0. Far distilbng heavy crude 
oils, containing water which causes frothing, and asphaltic 
matter which requires heating to the coking stage to ensure 
compete distillation, a copper-coated d^ilbtion flask 
havmg two branch tubes at the same level in its neck is 
used. The flask can be heated veiy strongly without 
danger, the expansion of the copper coating separating 
it from the glass so that a thin film of air is left oetwoen 
them, and the flask is very uniformly heated. Frothing 
is reduced bv passing a current of carbon dioxide into 
the flask and through the oil bv means of one of the 
branch tubes, and an electrically heated test-tube is 
inserted in the still-head to prevent condensation. — A. T. L. 


Peinieum distillates ; Fluorescence of . B. T. Brooks 

and II. F. Bacon, J. Ind. Eng. Chem., 1914, 6, 623—625. 

Evidsncb is adduced showing that the fluoresconoe of 
p^roleum oils is not due to resinous or asphaltic con- 
stituents in colloidal solution, or to carbon, sulphur, or 
otner i.abstances in colloidal suspension. I^e fluorescent 
constituents are only slightly absorbed b^' fullers' earth 
and the character of the fluorescence is afleotod by the 
^dition of various common solvents in the same way as 
in the case the fluorescent diamino-derivativos of 
terephthalio acid methyl ester (Kauffmann. Annalen. 1912, 
898 , 1). The fluorescent substance was isolated in a crude 
state from the acid sludge tar obtained in refining petroleum 
^th sulphuric acid, by washing with water, nearly neutral- 
ising the dilute acid solution with lime, filtering, evaporat- 
ing nearly to dryness, and extracting the residue with 
alcohol. It probably contains one or more compounds of 
the benzene series resembling chrysene, fluorenc, or 
pyrene, and is formed to a considerable extent during the 
oistiilation of the crude oil, for products obtained by 
distilling under diminished pressure are much less fluores- 
cent than those distilled at atmospheric pressure. Hie 
fluorescence is destroyed by halogenation, hydrogenation, 
and partly or completely by oxidation. The action of 
nitro-compounds in neutralising the fluorescence is 
physical in cliaracter, for if an ou “debloomed” in this 
way be refined with sulphuric acid, a fluorescent p^uct 
is obtained. A light-coloured oil having only a slight 
bluish fluorescence, similar to sun-bleached oil can be 
obtained by shakii^ lubricating oil with nitrous acid for 
3 mins., washing with water, and filtering through fullers' 
earth, or by treating the chilled oil (not above lO" C.) 
with oxides of nitrogen and washing with dilute alkali. 

—A. S. 

Patents. 


Fuel; Use of chlorophyll extracts as . E. Bouohaud- 

Praceiq. Fr. Pat. 466,986, March 19, 1913. 

The chlorophyll extract may bo obtained by means of 
alcohol or ether, alone or mixed with carbon bisulphide 
or tetrachloride, or other organic solvents, the plant 
residue forming a colourless material which can be used 
for the manufacture of cellulose for paper-making, etc., 
or as a cattle-food. The residue from evaporating the 
ohlorophyll extract is distilled, alone or with steam, 
yielding a light fuel oil, suitable for use in internal oom- 
oustion engines, ammonia which is recovered, and a mineral 
residue containing phosphates which is useful as a manure. 

—A. T. L. 


Coal briqwttes ; jfanu/oefttre of . Pure CoalBriquettes, 

Ltd. Fr. Pat. 467,688, Jan. 24, 1914. 

Waste coal is ground wet, and the pulp containing 45 to 
60 parts of water to 100 parts of coal, is partially dried 
a^ solidified by submitting it to a juessure of 600 — ^ 
wos. per sq. cm. between two justons in a mould having 
its sides formed by vertioal bars which are praotioaliy in 
oontaot at the inner surface and are tapered towards the 
outer su|^ so as to leave spaces for the escape of the 
water. The briquettes are passed through a tnbe in which 
thc^pendniarises from 80** C. at the inlet end to 2 ^ 
iWt C. at the discharge end, so that the coal is dried and 


begins to soften, and the briquettes are oompiQBSsed while 
hot at a pressure of 800 to 2500 kilos, per sq. cm.— A. T. L. 

Fuel; Briyuetted . Soo. Internationale des Com- 

I bustibles Artificiels. Fr. Pat. 467,767, Ajml 4, 1918. 
PownxBXD carbon (s.g. wood charcoal), 100 prts, is 
mixed with sodium silicate, 15 — 20, and calcium car- 
bonate, 2—3 parts, and briquetted.— A. T, L. 

Separating the solid residues of condmation, especially (hose 

derived from furnaces; Apparatus for . A. F. 

Muller, Berlin. Eng. Pat. 14,928, June 28, 1913. 

furnace residues are first passed over a reciprocating 
sieve to remove the fine ashes and then treated with a 
liquid having a higher specific gravity than the utilisable 
fuel but lower than the non-combustible residue. The 
liquid which may bo waste dilute molasses from sugar 
hkstories or waste from cellulose factories, etc., is contained 
in a horizontal oylindrical vessel which is half fiUod. 
The residues are delivered on to the surface of a rotary 
sieve and enter the liquid with the latter, as it turns into a 
horizontal j^ition. The lighter fuel floats off as the sieve 
sinks, the incombustible residue follows the sieve until 
the latter is nearly or quite vertical when it falls into 
the bottom of the cylinder and is removed by a scraper. 

-W. H. C. 

Vertical retorts for the distillation of coal ; Continuous . 

Comp. G^nerale de Construction de Fours. Fr. Pat. 
467,446, Jan. 17, 1914. 

The primary and/or secondary air and/or the gases 
from the generators are preheated by being {lasaed through 
flues adjacent to the lower part of the retorts, and the 
waste gases from the combustion chamher are caused 
to pass through flues adjacent to the preheating flues to 
assist in the heating.— W. H. C. 

Qas pTiducers ; Working of by-product recovery . 

T. Rigby and 0. W. Andrew, Dumfries, and Wot- 
carbonizing Ltd., London. Eng. Pat. 10,981, May 9. 
1913. » . J' » 

Peat is gasified in the presonoo of an excess of steam, 
as in the Mond ammonia-recovery process, and the gases 
are cooled in two stages so as to separate tlie more volatile 
by-products such m methyl alcohol, from the water 
and tar. The cooling may be effected in surface con- 
densers, or the gas may first bo brought into direct contact 
with the cooling water under conditions which ensure 
a final temperature high enough to. prevent condensation 
of methyl alcohol, and afterwards cooled in a surface 
condenser. The ga^ cooled to atmospheric temperature 
may be scrubbed with water or other solvents to recover 
unoondensed volatile by-products. — A. T. L, 

Oas producers and method of working same. J. Stewart, 
Glasgow. Eng. Pat. 21,697, Sept. 26, 1913. 

Relates to improvements in producers of the type 
described in Eng. Pat. 26,868 of 1909 (this J., 1910, 1193), 
for generating tar-free gas continuously from bituminous 
coal. The {voduoer comprises a lower, an intermediate 
and two upper chambers. The lower chamber is provid^ 
with a ^te and air inlet and is of suitable dimensions 
for continuous production of gas. The upper chambers are 
separated from one another by a hollow vertical metal wall 
extending downwards to the top of the intermediate 
chamber, and serving as an air heater or as a steam 

g enerator. Each upper chamber is provided with a feed 
opper, air inlet and gas outlet, and with controlling 
valves. The upper chambers are charged with fresh 
alternately, and the newly charged OMmber is worked 
with a down-draught of air or air and steam and the 
other chamber with an up-diaught until it needs ehsayn g, 
when the currents aro revert^ the lower and inter- 
mediate chambers being worked oontinuonsiy with an 
up-dranght. If deeired, one of the upper ohamben may 
be fed with anthracite or ooke, and the other with bitumin- 
ous ooel, and the ohamben may ^en ^ wcKriced oon- 
tinuoiisly with up-draught and dowB-diUifi|^t nspeotively. 
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ii pivoted and is rooked to agitate the fuel | 
or tor^ further about a horiiontal azii to leave a space 
ior the disoharge ol ashes into the ash-pit. The upper 
pi^ of the producer is closed by a hollow casing senring 
M an air heater or as an evaporator.— A. T. L. 

Produeer-g(U ; Process for the production of in rotary 

generators. Alpine, MasohinenfabrikaM. m. b. H. vorm. 
HolK-H&ner'sohe Masohinenfab. G. m. b. H. and 
F. Meyer. Fr. Pat. 466,860, Dec. 27, 1913. Under 
Int. Conv., Jan. 10, 1913. • 

Oxidation (oombustion) of the fuel is effected in an 
auxiliary furnace and the gases are introduced into the 
rotary furnace whore destructive distillation is carried 
out, under such conditions as to comj)osition and tem- 
perature that no fusion of the ash takes place.— W. H. C. 

Oeneration of mixed steam and combustion product under 
pressure for the purpose of power. J. B. Kinnear, 
fcnloch, Fife. Eng. Pat. 22,776, Oct. 9, 1913. 

Solid, liquid or gaseous fuel is burnt with air under prMSure 
in an hermetically-sealed furnace, connected with a 
steam-chamber, and water is injected into the hot products 
of oombustion until the temperature of the mixed gases 
passing to the steam-chamber is reduced to the desired 
poi^. (Reference is directed to Eng. Pats. 3666 ot 1877, 
^,828 of 1893, 573 of 1894, and 4278 of 1902.)— A. T. L. 

Qas-purijication ; Apparatus for . C. Home. Fr. 

Pat. 466,469, Dec 22. 1913. 

The gas passes upwards through a series of flat drums 
perforated with small holes at the bottom, and Iwge 
ones, fitted with internal baffle-plates, at the top. xhe 
drums are in a gas-tight casing from which they can 
be removed separately. — 0. E. M. 

Petrol or like fuel ; Meihod of increasing o/ 

in internal^comhustion engines. J. E. BirtiU, 

Manchester. Eng. Pats. 16,524 and 17,539, July 6 and 
31, 1913. 

The petrol, before entering the carburettor, is mixed 
with about 0*05 of its quantity of a soluble lubricating oil. 

— A. T. L. 

Fuel suitable for use in vUernaUombustion engines; 

Manufacture of . P. H. King, London. Eng. 

Pat. 16,970, July 10, 1913. 

A PETEOL substitute consisting of heavy 
such as a petroleum distillate boiling from 100 3w L., 
mixed witn a standard saturated solution of acetylene 
in benzene. — ^A. T. L. 

Light oils ; Production of from cnide, heavy, or 

lighting oils. J. Moeller and H. C. Woltereck, London. 
Eng. Pat. 16,611, July 19, 1913. 

The vapours of the crude oil are mixed with steam at 

700*^-800° C. under *tmc«pherk p^uro and ^ed 

through tubes filled with coke and heated U> 600 —700 L. 
A large yield of light oils free from sulphur is obtwn^. 


Combustible liquid ram heavy 
for the manufacture o/-— - W. A. Hall. Fr Pat. 
467,381, Jan. 16, 1914. Under Int. Unv., Oct. 28, 
1913. . , 

The gases and liquid distillates from “ g »8 oil ” distm^ 
under pressure, after separation and 
tarry substances, are passed together 
hfJod to about 200 ° C. and at a pressure of about 3* 
atmosDheres. The gas combinw mth oil to form 

aliquidsuitable for internal oombustion engines.— w. n. 

— . L. Franck, 
May 26 , 1614 . 


Heating mtses; Process for obtaining—^, 

Qas.tn.b.H., Mannheim-Waldhof, Germany. 

Pat. 21,213, Sept. 19, 1913. Under Int. 09nv.« I 
21, 1912. 

Sn Fr. Pat. 462.740 of 1918 ; this J., 1914, 804.— T. F. B* 

Oas-producer. J. A. Weil, Stockton- on-Tees. U. 8 . 
1,105,474, July 28, 1914. Date of appl., May 16, 1914. 

See Eng. Pat. 4462 of 1914 ; this J., 1914, 636.— T. F. B. 

Qcues ; Treating iUuminaiing and heating for 

purifying them and obtaining useful 
^Athion” Ges. m. b. H., Mannheim-Waldhof, Germany. 
Eng. Pat. 17,877, Aug. 5, 1913. Under Int. Conv., 
Aug. 7, 1912. 

[ See Fr. Pat. 461,107 of 1913 ; this J., 1914, 244.— T. F. B. 

[Mineral] oil ; Apparatus for mixing — c^tcofs- 
O. J. Shiner, Bayonne, N.J. (M. E. Shiner, Admusw- 
tratrix). U.S. Pat. 1,102,696, July 7, 1914. Date 
of appl., Feb. 2, 1914. 

See Eng. Pat. 13,441 of 1913 ; this J., 1914. 740.— T. F. B. 

Treatment of [mineral] oils [for medi^nal purposes]. 
Eng. Pat. 16,661. See XX. 

Calorimeter for gas and other fuels. Fr. Pat. 467,180. 
See XXllI. 


IlB.— DBSTRUCTIVB DISTHIATIOII ; 
HEATING; UGHTIMG. 

Bunsen flame ; Influence of seco^ry air on ^ 

cone of the . E. Ubbelohde and 0. Dommer. 

J. Gasitoleucht., 1914, 57, 733 740. 

A MIXTURE of gas and air containing lew air than is 
necessary to form an explosive mixture, will burn at toe 
orifice of a tube with a flame haying an 
ia due to the fact that oombustion effected by 
air (i.e., air derived from the atmosphere about the fle^) 
extends within the inner cone. Exi^nmenfo 
with a burner 0-7 cm. diam., with 
monoxide and air, showed that the velocity of the g^ 
at toe surface of the inner cone, the 
nronasation in the mixture of gas and air, was inoroasw 
Ev the Moondary oombuBtion when the mixture oonUmed 
^04 0 ^ 0 ° mo™, .nd the temperature of 
was Bimilarly raised when the mixture oonta^48% TO 
mnrn Kv analvsiuE eases withdrawn from various 
™r“ oTthe “Lme it ™s found that 

toined products from the seoimdary oombMtron whM tte 
la. mixLro oontained 60% CO or more, and with 8 ^/o CO 
the eases in the inner cone contamed nearly the 

qMntities of carbon dioxide and ^ 

^ formed bv the primary oombustion alone, ine 
maximum flame temperature “f . “"hon WM 

obtained with a mixture oontainin^j TOSj^to 
Wtth large quantities of pninary air m th e ga» m^ nr., 
combustion In the inner flame was very ‘“oom^to.^ 


I for the production of- 
V.B. p£. ij)9Me6» 


Coke: Process 
lAixemborg. 

Dnte of oppls, J*n- 6^ 1614. « 

SnOoE. PMi» 274,611 of 1614 1 tkb J., m476tr-«T. E B. 


Wood ; Steaming of . Houser. See V. 

Patents. 

"fissrx. .tk'Ste 

1 # Jf7. Aug. *3 . (this J., 1918, 88). 

Oamow reviviflsd m ds«>ribed in ^ 

l^iW effimeney .ftsr .bout 18 to 80 "P****!"***^,^ 

Tn-n r iws It call toen be regenwirtcd by treatiiig irttii a 

,« nd hsrt « insMidMOM**' *“• »»••««*"* 
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carbon may bo revivified after use as described previously 
(Zoc. ciZ.).— A. T. L. 

Filamenta for incandescent electric lamps ; Manufacture of 

meiaUic . J. A. Scoular and l)ick, Kerr and Co., 

Ltd., Ix>tidon. Eng. Pat. 14,807, Juno 26, 1913. 
Addition to Eng. Pat. 11,455, May 14, 1912 (this J., 
1913, 527). 

Tungsten jiowdor is mixed with a small proportion of 
sodium silicate and squirted into filaments, which aro 
straightened, dried in hot air and heat/od to bright redness 
in an atmosphere of hydrogen. They are then treated^ 
with a solution of hydrofluoric acid, washed, dried, and 
heated to a sintering temperature. — W. H. C. 

Eleciric incandescent lamps ; Manufacture of . F. 

Sim])8on, Liverpool. Eng. Pats. 15,297, July 2, 1913, 
and 2612, Jan. 31, 1914. 

Tungsten filaments or bars are manufactured in bulk 
from a paste made of tungsten or its oxygen compounds 
and an organic binding material. The filaments are 
squirted, and dried in air at 150'’ — 200° C. Batches of 
500 or more of the dry filaments are hung over T-shaped 
tungsten supiwrts, and carried by power-driven mechanism 
into a tubular resistance furnace which is kept at about 
900° C. and throygh which a current of dry hydrogpn, 
free from nitrogen and oxygen, is passed. The filaments 
are heated in the furnace tor about 30 mins, to carbomze 
the binder and reduce the tungsten to metal. They 
are then heated to 240° C. in an oven to which air has 
access, so as to produce more oxide than is sulSicient for 
the decarbonisation of the filaments, this being effected 
by heating for i to 20 mins, at 1800" C. in an atmosphere 
of hydrogen in a furnace consisting of a resistance tube of 
pure iridium. Alternatively the re-oxidised filaments 
may be heated in vacuo for 6 — 8 mins, at 800" — ^950° 0., 
so as to remove carbon, and aro sintered by heating for 
2 — 6 mins, to 1800° C. in hydrogen. (See also Eng. Pats. 
11,409, 13,696, and 21,609, of 1906, 8947 of 1907, 12,720 
of 1908 and 15,192 of 1909; this J., 1907, 462, 1131 ; 1908, 
798 ; 1909, 788),— A. T. L. 

Electrodes suitable for electric arc lamps. The British 
Thomson-Houston Co., Ltd., London. From General 
Electric Co., Schenectady, N.Y., U.S.A. Eng. Pat. 
18,355, Aug. 12, 1913. 

The electrodes aro composed of magnetite 70, rutile 30, 
and lithium fluoride or other lithium compound, 1 part. 

->W. H. C. 

Arc light carbons. H. Ayrton, London. Eng. Pat. 6104, 
March 10, 1914. Additioi\,tn Eng. Pat. 1775, Jan. 22, 
1913 (this J., 1914, 346). 

The carbon is similar to that described in the princiiial 
patent but has an additional thin layer of copper or other 
metal between the hard core and the soft outer shell. 

—A. T. L. 

MeiaUic filaments for electric incandescent lamps ; Manu- 
facture of . J. A. Scoular, Hammersmith, Assignor 

to Dick, Kerr and Co., Ltd., London. U.8. Pat. 
1,104,657, July 21, 1914. Date of appl., March 14, 1913. 

See Eng. Pat. 11,455 of 1912 ; this J., 1913, 627,— T. F. B. 


ra.~TAR AND TAR PRODUCTS, 

Patents. 

Triaminacarbazolernonosulphonic acid; Process for pre- 
paring . L. CasseUa und Co. Ger. Pat. 276,975, 

July 1, 1913. 

Oabbakolb is highly sulphonated, preferably until a tri- 
Bulphonic acid is formed, and the product is treated with 
powerful nitrating agents. This results in the replacement 
of Bulphonio ^upe by nitro groups, and alim in the 
introduction cJ a further nitro group, with the formation 
of a toinitrooarbMolemonoBulphonic add, convertible by 
reduction into triaminocarbazolemonoBulnhonic add. 

— T. F. B. 


Pitch, resin, and the like; QranuUUion of C.2N. 

Stevens, Chicago, U.S.A, Eng. Pat. 25,567, Nov.;8> 
1913. Under Int. Conv., April 10, 1913. 

SbeU.S. Pat. 1,088,636 of 1914 ; this J., 1914,413.— T.F.B. 

Dinitro-diaminobenzophenone. L. Blan^y, Mannheim, 
Assignor to Badische Anilin und Soda Fabrik,Ludwigs- 
hafen on Rhine, Germany. U.S. Pat. 1,104,611, July 
21, 1914. Date of appl., Feb. 26, 1914. 

See Eng. Pat. 8690 of 1914 ; this J., 1914, 743.— T. F. B. 


IV.-COLOURING MATTERS AND DYES. 


Indigo ; Some new derivatives of and other indigoid 

dyestuffs. G. Engi. Chera.-Zoit., 1914, 88, 199. 

A DBSOBiPTiON of the dyestuffs of the Indigo Yellow 
series discovered by the author and I. Frohlich (Eng. Pats. 
29,368 of 1910; 8000 of 1911 ; 8421 and 9940 of 1912; 
and Ger. Pat. 263,470 ; this J., 1911, 1247 ; 1912, 22,635, 
766; 1913, 1005). Indigo Yellow 3G, made by con- 
densing indigo with benzoyl chloride in a neutral solvent 
in the presence of copper powder, is regarded as having 
the constitution 




N-0H(C,H,)-N 

Its bromo -derivative is known as Ciba Y ollow G and from 
this by the action of reducing agents (sodium hydro- 
sulphite or sulphydratc) in the presence of an indifferent 
solvent (alcohol) and in the absence of caustic alkali are 
obtained dyestuffs, e.g., Ciba Yellow 6R of which the 
shades incline more to orange. When phenylaootyl 
chloride (CjHj.t.^Hjj.CO.Cl) is used a more extensive 
condensation takes place and insoluble products aro 
obtained incapable of giving vats but valuable as pigments 
on account of their fastness to light, e.g., Lake Red Ciba B. 
The product obtained by condensing indigo with phenyl- 
acet^ chloride probably has the constitutioii 

CO C-Cellj 

i 11 

II I 

c.Hfi-c e:o 


The green jS-naphthylindigo gives a rod pigment dyestuff. 
The sulphonic acids of these products are wool dyestuffs. 
In the case of the blue2-thionaphthene-2-indole-indigo the 
resulting red dyestuffs still retains the property of forming 
a vat. From this it is concluded that one carnonyl group 
of the indigo residue remains intact, as shown in the 
suggested formula 


CO 

A 




-C-CeH, 

II 

Cs 


2-Naphthalene-2-indole- indigo condensed with phenyl- 
acetyl chloride gives a vat dyestuff dyeing bri^t but 
fugitive carmine-red shades. It probably has the 
constitution 


CeHs -C CO 


-J.B. 


Indigo ; Halogenaied and derivatives. E. Grand- 

mougin and P. Seyder. Ber., 1914, 47, 2365—2373. 
(See alBo thk J., 1910, 553.) 

5.7.6.'7'-TBTEAOHLOBOXNi>iao (Brilliant Indigo B ; Fr. Pat 
315,180 ; thlB J., 1902, 401) u redder than the tetrabromo- 
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indigo (Cibft Blue 2B, Brilliant Indigo 4B; Ber.» 1900, 
42, 4408 ; this J., 1010, 14). It gives on oxidation 5.7- 
diohloroisatin. 4.4'-Diohloro*5.5'>dibromoindigo (Brilliant 
Indigo 4G ; 6er. Pat. 234,961) oxidises to 4*chloro-6- 
bromoisatin. 4.7.4'.7'-Totraohloroindigo (Bor., 1884, 17, 
752 ; this J., 1884, 411) gives similarly 4.7>dichloroiBatin. 
Ootoohloroindigo (Annalen, 1912, 46, 473) dyes in blue 
violet tones and gives on oxidation 4.6.6.7-tetraohloro- 
isatin. O.O'-Di-iodoindigo is obtained from 6.6''diamino- 
indigo (Monatsh. Ohem., 26, 1263) by diazotising in 
Bulpnurio acid solution and decomposing with potassium 
iodide. It dissolves in hot nitrobenzene or methyl 
benzoate with a violet colour, turning pure blue on cooling. 
6.6'-Dibromoindigo (Ger. Pat. 105,291) has also been 
prepared by the fcjandmcyer reaction. 6. 6' -Diamino- 
6.7.6'.7'-tetrabromoindigo is a brown dyestuff (Ciba 
Brown R), although the unbrominated diaminoindigo is 
worthless. The absorption spectra of the different 
indigo derivatives have been determined. — J. B. 

m-Amirbophenol atul m-aniaidine ; Nitro-derivativea oj the 

acidyl-derivativea of . P. Revordin and K. Widmer, 

Chom.-Zeit., 1914, 88, 276. 

By nitrating the diacetyl-, dibenzoyl- and ditoluone- 
Kulphonyl compounds of »n-aminophenol, the 4- and 6- 
mononitro derivatives have been obtained. The four 
jiOBsible mononitro-w-anisidines have also been obtained 
by nitrating and saponifying aoetyl-m-anisidine. The 
6-mononitro-oompound melts at 169'’ C., the 2-mononitro- 
t!ompound at 143“ C. The other two are known. Further 
nitration yielded 4.6-, 2.4- and 2.6-dinitro-w-ani8idino, 
the latter compound melting at 146“ C. Trinitro- 
dorivatives were not obtained.-^. B. 

N iiro-m-aniaidinea ,* Oompariaon of the azo dyeatuffa from 

with thoae from the correa^nding nitranilinea. F. 

Revordin and K. Widmer. Chem.-Zeit., 1914, 88, 276. 
Jn the orange and red dyestuffs the introduction of the 
inethoxy-group caused the shade to incline towards red 
or violet. 4-Nitro-m-ani8idine gave dyes of brighter shades 
than the S-isomeridc. The dyestuffs from the 5-isomcride 
and naphthionic acid, 1.4-naphthol8ulphonic acid and 
2.3.6-naphtholdi8ulphonic acid are distinguished for 
fastness to light. — J. B. 

J*urj)urogallin ; The yield of by oxidation of pyrogallol 

Vfith peroxydaac and hydrogen jteroxide. A. Bach. 
Ber., 1914, 47, 2125—2126. 

The highest yields previously obtained by Bach and 
Chodat (this J., 1904, 605) wore 16-2 and 16-8%. 
Stiioklin’s yield of 50% (D ssertation, Geneva, 1907) 
caused the author to re-invostigato the matter, usin^ a 
very active peroxydase obtained by the ultrafiltration 
method (sec preceding abstract) and with various pro- 
portions and concentrations of hydrogen peroxide. Never 
morelfch^n half Stocklin’s yield was obtained, however, 
and tM jKWsibility of error due to retention of water by 
the voluminous purpurogallin precipitate is suggest^. 
A very sensitive test for purpurogallin is to dissolve the 
latter in alcohol or acetone, dilute with 3 yols. of wa^r 
and add peroxydase and hydrogen peroxide. A violet 
coloration results, gradually becoming brown. One part 
of purpurogallin in 600,000 can bo detected. Phenolase 
gives the same reaction. The yield of purpurogallin from 
pyrogallol is evidently dependent on the avoidance 
01 this reaction by separation of the purpurogallin from 
the solution as quickly as possible. — .1. B. 


Patents, 

Colouring matters of the anthracene aeries; Manufacture 

of . J. y. Johnson, London. From Badische 

Anilin und Soda Fabrik, Ludwigshafen on Rhine, 
Germany. Eng. Pat. 21,1^, Sept, 18, 1913. 

Vat dyestuffs which produce violet shades on vegetable 
fibres are obtained by condensing halo^^enated fluorenene- 
carboi^lic acids with 1-aminoanthraqumone. Durinfl the 
process the oaiboiyi group is spUt off, giving products 


identical with those obtained by condensing halogonatadt 
fluorenones with l-aminoanthraquinone (see Addition to 
Fr. Pat. 366,920 ; this J., 1910, 1197).— T. F. B. 

AzO‘dyeatuffa ; Production of . Chem. 

EloWon, Frankfurt a/M., Germany. Eng. Pat. 3813, 
Feb. 7, 1914. Under Int. Conv., April 19, 1913. 

Abyudks of 2.3-hydroxynaphthoic acid are 
with formaldehyde in alkaline solution (Eng. Pat. 3312 
of 1914 ; this J., 1914, 742). The new products 
combined with diazo compounds just as m the case of the 
parent materials (see also Eng. Pats. 6379 of 1912 and 
17,279 of 1913 ; this J., 1912, 635 and 1914, 73).— J. B. 

Azo dyeatuffa ; Production of new . Chem. Fabr. 

Griesheim Elektron. Fr. Pat. 466,922, Deo. 26, 1913. 

The diazo-compound of an aminoarylamide of an 
oxyoarboxylic acid of the benzene series is combined with 
a suitable end component. For example 1.4-naphthol. 
sulphonic acid with the p-aminoanilide of salicylic acid giVM 
a rod which dyes wool fast to washing and milling.— J. B. 

Nitroaulphochloridea of ortho^oxycarboxylic acids or of their 

derivatives; Manufacture of . Farbenfabr. v^. 

F. Bayer und Co., Leverkusen, Germany. Fat. 

12,061, May 15, 1914. Under Int. Conv., May 29, 191.3. 
The sulphochlorides of phenol-o-oarbqxylio acids or their 
derivatives can bo converted into nitro compound by 
nitration in the usual manner. The p-sulphoohlonde ox 
salicvlic acid is converted into a nitro derivative 
(OH :OOOH-SO,a:NO,= l: 2:4:6). The pr^uoto 
may be used as intermediate compounds in the manufacture 
of azo dyestuffs. — T. F . B. 

Polyazo dyeatuffa; Preparation of green aubata^ive 
Farbenfabr. vorm. F. Bayer Ger. late. 

276,140, May 3, 1913, and 276,141 and 276,142, Aug. 6, 
1913. 

(1.) An aromatic acidyldiamine or nitroamine, or a 
derivative or sulphonic acid thereof, is diazotis^ and 
combined with a diazotisable amino compound; the 
product is diazotised and combined with a m-aminownzo 
derivative of 2.6-aminonaphthol.7-8ulphomc acid, and the 
disazo dyestuff thus produced is diazotised and combed 
with- resorcinol or m-aminophenol, the 
finally saponified or reduo^. When dyeings 
comimundB are treated with 

sh^es are produced. The m ammo^nzo denyatiyss, 
mentioned above, may bo the 7 »-ammobenzoyl derivative, 

or »n.aminobenzenyl.l.2-naphthylenediaminej^^^^^ 
acid or the benzonaphthothiazole, etc. (2.) The dyestuffs 

obt^ned according to the preceding patent are diazotised 
and combined with lesorcinol or m-arninophonoh w a 
diazotised acidyldiamine or nitroamine is 
an amino compound, the product is diazotised and com* 

the disttio dyeetuB is eapomfirf or 

m^uct ie tetoMOtised ancfcombined with two 

Loreinol or m-ommophenol, or "S’; 

f3 ) The acidvldiamine or nitroamme in Ger. Pat. 270, IW 

is’replaced by a- or /S-naphthylamine or their sulphonic 

acidst-T. F. B. 

Amino-anthraquinonea ; Process of 

Uhlenhuth, Assignor to Farbwerke vorm. Roister, 

Lucius, und Bruning,Hdch8t on M^e,Germ^. U.S, 

Pat. 1,104,943, July 28, 1914. Date of appl., June 2, 
1913. 

Antheaquihonesulphonio acids are 

ssrsrsr&'Ts.iiiw 

of b«iuioiiloride or other KlnWe buitim 

»lt.-f.F.B. 
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Preparation of bromt chrome for wool, 

Fftb. IW. Chim, oi*dey. SandoE. Fr. Pat. 467,1U, 
Jan. 8 , 1914. Under Int. Conv.. Nov. 23, 1913. 
RiaoBoiNOL u oombined on the one hand with a dia*o- 
benseneeolphonio acid or the diaao^oomMand of a 
monoaso djestuff made b^r combiiding 014v^8 acid with 
a diaaobenzenesnlphonic acid or an o.diazophenol, and on 
tho other with an o>diazophenol or the diazo-oompound of 
a monMso dyestuff made by combining CWvo’s acid with 
an o-diaeophenol. Tho new dyestuffs dye wool directly 
in brown shades snffioiently fast to milling and potting 
for ordinary purposes, becoming still faster on after- 
ohroming. (Compare Gor. Pat. 251,844; this J., 1912, 
1117.)~J. B. 

[Azo] colouring maUera capable of being further develop ; 

Manufacture of . P. A. Newton, London. From 

Farbenfabr. vorm. F. Bayer und Co., Elberfeld, Ger- 
many. Eng. Pat. 20,714, Sept. 13, 1913. 

Sbb Gor. Pat. 273,934 of 1913 ; this J., 1914, 783.— T. F. B. 

Dyes for dyeing furs, hairs, and the like. A. Erlenbaoh and 
K. Marx, I^ssau, Assignors to Act.-Ges. f. Anilinfabr., 
Berlin. U.S. Pat. 1,106,601, July 28, 1914. Date of 
appl., Nov. 6, 1912. < 

Sbb Addition of May 7, 1912, to Fr. Pat. 413,877 of 1910 ; 
this J., 1912, 1121.— T. F. B. 

Sulphurised dyes and process of making same. H. Hoimann, 
Dessau, Awignor to Aot.-Ges. f. Anilinfabr., Berlin. 
U.S. Pat. 1,106,616, July 28, 1914. Date of appl., 
Oct. 16, 1912. 

Sbb Ft. Pat. 436,373 of 1911 ; this J., 1912, 426.— T. F. B. 

Mordant dyestuffs ; Green and process of making. E. 

Bodmer, Assignor to IKe-Works, formerly L. Durand, 
Huguenin und Co., Basle, Switzerland. U.S. Pat. 
1,106,186, Aug. 4, 1914. Date of appl., July 3, 1913. 

SBBFr. Pat. 469,681 of 1913 ; this J., 1913, 1101.— T. F. B. 


V.-FIBRES ; TEXTILES ; CELLULOSE ; 
PAPER. 

Wool ; The presence of an amino-group in . K. Geb- 

hard. FSLrbor-Zoit., 1914, 26, 279—283. (See this J., 
1914, 261 and 640.) 

Kann's conclusion that wool contains no amino-group is 
disputed. Wool treated with formaldehyde under the 
conditions described by Kann still retains its power of 
reacting with nitrous acid to form a true diazo-compound. 
This is explained by the author’s theory that wool contains 
two substonoes, an amino-acid and a colloidal substance 
loosely attached to the amino groufw of the acid. Kann 
probably effected the splitting off and coagulation of this 
colloid, leaving free the amino-acid with an active amino- 
group.— J. B. 

Cellulose for making cellulose solutions ; Preparation a-nd 

requiremenls of . C. Rest. Papierfab., 1914, 12, 

860-865. 

For guncotton the material most largely employed is a 
mixture of spinning waste and American ** linter-waste.” 
The threads are first torn up and tho lint passed through 
a oloaning machine to remove all mechanical impurities. 
Oil, natural wax, proteins, etc. are then removed by 
digesting with about 1% caustic soda solution under 
8 atmos. pressure. The material must be tightly packed 
in the boilers and good oiroulation ensured ; high purity 
of the soda and the exclusion of air during boiling and 
washing are advantageous. Bleaching must be very care- 
fully controlled to preserve the chemical int^pity of the 
cellulose ; a little acetic acid may be added. Hke copper 
value ** (Schwalbe’s test) must not exceed DO ; fat 
waxy matteiB, extracted by absolute alcohol, 0'6%: 
wooden, 2%. Tissue paper, from sulphite wom 
pulp, may alio be used for lutnitiilm but is dearer than 
ootton<wiite and yields an inferior product. For 


celluloid, great mechanical purity is re<miied to avoid 
specks in the product ; a low “ copper vaine,” not above 
1*0 is specified. For collodion cotton, long fine fibres 
and freedom from metallic impuritiee are required. For 
nitro-artificial silk, resin and oil are most oDjeotionable 
impurities; as highly concentrated solutions of low 
viscosity are empioyw, the degree of bleacbii^ as 
indicate by the ‘^copper value,” may be hi^or. Wood 
celluloses give a softer but weaker suk ; they should be 
purified by boiling under pressure with dilute sodium 
carbonate solution with the addition of a little caustic s^a 
«r sodium sulphide. For leather-substitutes the require- 
ments arc the same as for celluloid, but a higher degree of 
bleaching may be prmitted. For oelluloee acetate, 
freedom from knots is an additional requirement. For 
ouprammonium silk also, the cotton must be free from knots 
and the “ copper value ” must not exceed 1*0. Acoor^ng 
to one process, the cotton is bleached, then mercerised, 
washed, centrifuged and dissolved without drying. For 
viscose, only wocri cellulose is employed, generally purified 
by steeping in 2% hydrofluoric acief and then boifing out 
with 1% caustic soda ; tho “ copper value ” should not 
exceed 4*0.— J. F. B. 

Celluloid chemistry ; Problems of ,and the necessity of 

colloid-chemical views in ihts industry. H. Schwarz. 
Kolloidchem. Beihofte, 1914, 6, 00 — 126. 

Celluloid may be regarded as a solid colloidal solution 
of nitrocellulose and oamphor and the process of nianu- 
facture consists of two stages : the conversion of a mixture 
of nitrocellulose and camphor into a oelluloid-gel by means 
of alcohol, and tho conversion of the gel into celluloid by 
hot rolling and drying, whereby the alcohol is removed ; 
the Btabihty of the system is increased in both stages of 
the process. Two factors of great importance in regard 
to tho suitability of nitrocellulose for celluloid manufacture 
are the magnitude of the latent aoidity (».e., acidity 
developed when nitrated paper which has been washed 
until neutral is subsequently subjected to certain treat- 
ments such as beating, waslung with hot water, etc.) and 
tho ease with which such latent acidity becomes manifest. 
Celluloid also shows tho phenomenon of latent acidity and 
part of this latent aoidity may become manifest in the 
operation of hot pressing. Tho nature and causes of a 
number of defects of celluloid arc discussed and also the 
so-called ” antazide ” treatment. In the ease of a coUoi^l 
system such as celluloid, an antazido will be more effective 
the larger tho size of its particles and the more colloidal 
its character ; in agreement with this, solids are found to 
be more effective than liquids and the substituted ureas 
supenor to urea itself. The efficacy of an antazido in- 
creases, within limits, with the quantity used, but it is 
possible that certain colouring matters may interfere with 
tho action, since it is known, for example, that tho ad^tion 
of some Erythrosino solution prevents the precipitation of 
silver bromide from its solution by sodium sulphate. Of 
solid antazidos those which also act as colouring matters 
(zinc white, zinc carbonate, white lead, etc.) are most 
largely employed. All pigments and imneral colours 
must be regarded as antazides and it is irrational to 
attempt to increase the stability of celluloid coloured with 
a pigment by addition of a special antazide. Opaque or 
oomured celluloid is more stable than the transparent 
material, and treatment with sjpeoial antazides, apart 
from the colouring matters and geUtinising agents used in 
the ordinary course of manufacture, should never be 
resorted to except after taking all precautions to ensure 
that the nitroowulose used is of good quality and 
stability,— A. S. 

Wood; The steaming of . Heuser. Chem.-Zeit., 

1914, 126-127. 

Thb by-products formed in the steaming of wood for 
brown mechanical pulp at 4 atmos. pressure for 8 hours 
were examined at intervals. They inriuded organio acids, 
sugars, resin, mineral salts, inerwtins matters, tumins, 
furfum. It may be assumed that the resins, tannins, 
inoiusting matters and salts are extracted from the wood 
withont ohemiosl change. The acetic and formic acids 
axe pcodnoed by the d^mposition of the lignone ; the 
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sugar and furfnral are formed from the carbohydrates. 
The ** ^wning *' mav be regarded as a dnt step towards 
carbonisation. The formation of organic acids reached a 
maximum after 4r--6 hours' steaming. The analytical 
separation of acetic and formic acids was complicated by 
the presence of sugar ; they were separated from this by 
distulation in vacuo and then determined by Liebene 
method (this J., 1894» 288). The yield calculated from 100 
kilos, of wood was 213 grms. of acetic acid and 32 grms. of 
formic acid. These numbers would vary according to the 
species of wood ; pine wood yielded more formic acid. The 
sugar was estimatei as dextrose ; the maximum production 
from Sj^ruoe wood was found after steaming for 2 — 6 hours, 
from i^ine wood after steaming for 4 — 6 hours. The total 
quantitv from pine wood was greater than from spruce ; 
toe highest value found was 0*52% of the solid wood. 
The maximum amount of rosin was separated in the 
early stages of the process but was too small for 
profitable recovery. The furfural appears to bo formed 
either by the direct action of the stoam and inor- 
ganic salts or else by the action of the steam and organic 
acids, the latter playing the part of hydrochloric acid. 
Miilier stated that if too wood be immersed for a short time 
in caustic soda before steaming, the consumption of power 
in the grmding process is reduced by 25% ; by blowing in 
the alkali with the steam the economy of power has bwn 
increased to 46%. — J. F. B, 

Paper jnUp ; Suitability of long^Uaf pine for . H. E. 

Surface and R. E. Cooper. U.S. Dopt. Agrio., Bull. 
No. 72, May 29, 1914, 1—26. 

Diqbstions were made with Southern long-loaf pine 
material, logs and edgings, in a stationary vertical boilor 
of 62 galls, capacity. The high density of the wood, 
3660 lb. oven-dry weight per solid cord of 100 cb. ft. green 
volume, is favourable from the point of view of yield. 
Mild conditions of digestion by the sulphate process gave 
high yields (61%) of fibre, somewhat harsh in character 
but suitable for papers of kraft typo of moderate strength. 
The best results were obtained with a lye containing 16 lb. 
NaOH and 7*5 NatS per 100 lb. of chips, at the rate of 0*68 
gall, per lb. of material ; the maximum pressure of 100 lb. 
per sq. in. was maintained for 3 hours ; total time, 3| 
hours. Under these conditions the yield was reduced to 
48*4—49*1%, but the papers produced from the pulp were 
as strong and as resistant to wear as the best imported 
krafts,” and possessed the characteristic ** leatheiy ” 
handle. In the digestions with caustic soda alone, the 
best results were obtained with a liquor containing 20 lb. 
NaOH per 100 lb. of wood, at an initial concentration 
of 79*7 grms. per litre ; steam-pressure 110 lb. per sq. in. 
for 6 hours ; total time 6 hours. The yield was 48% of 
pulp, which gave papers of excellent quality. The sulphate 
process is superior in all respects to the caustic soda process, 
particularly as regards time. The presence of inactive 
salts, such as sodmm sulphate and carbonate serves no 
useful function ; there appears to be, for each different 
combination of (Ugestion conditions, some definite minimum 
proportion of sodium sulphide to caustic soda necessary to 
produce the characteristic toughness of kraft pulps, but 
as the sulphide is increased the odour becomes more 

r nounced Plain soda pulps from long-loaf pine tend to 
soft and fluffy ” if well boiled, and do not acemire 
the same degree of greasiness ” in boating as the sulphate 
pulps ; they are generally less resistant to rubbing, even 
if too tensile strength is good. Soda pulps, if undemiled, 
will not give even moderately good papers, and the maxi- 
mum yield at which papers can to made is only about 60%, 
whereas with the sulphate process, fairly strong papers 
can be made from underboiled pulps prepared with a yield 
of 60%.-J. P. B. 

SulphUe pulp manufachire ; Notes on . A. Frohberg. 

Cbem.-Z6it., 1914, 88» 126. 

The idea that the system of digesting with indirect steam 
is supnrior to the direct stoam ^toln is, not correct. 
When boiling with live steam the ciieolation is much bettor 
and the miung of the acid " and raising of the tempera- 
tore are more . Below 100” C. adsoration ph encin i e n a 
occor, the coUo&Ud wood adsorbing sttlpSorons add from 


toe liquor ; consequently high concentration and maximum 
surface development are favourable. The chief objection 
to the direct steam system is the necessitv for blowing over 
large quantities of liquor owing to toe dilution. The 
liquors thus driven over and regenerated contain organic 
matters which weaken the effioienoy of the "acid" by 
promoting the deoompoeiiion of the sulphurous aokL into 
trithionio acid. It is better to separate toe gases from the 
liquors blown over and utilise them separately. The organic 
matters in the " acid " may be determined oolorimetncally 
after driving off the sulphurous acid, or oxidising by 
hydrogen peroxide. Acia produced in the towers at 
3 — 3*2% strength can be enriched up to 4*6% by a 
systematic regeneration process. Blowing over also causes 
loss of heat ; the necessity for blowing over inoreases 
with steam of low heat-capacity ; the use of super- 
heated stoam up to 220*^0. affords a considerable 
economy in thu direction. Good distribution of 
superheated stoam is essential; a maximum digestton 
temperature of 146° C. dues not injure the quality 
of toe cellulose. When pneumatic stamping machines 
are used to increase the quantity of the charge, the 
strength of the “ acid ” should be increased. Dry wood 
shows a higher adsorption capacity than fresh ; i^ifioial 
drying by waste heat or hot air is very advantageous. In 
producing sulphurous acid, rich and cool gases are desirable. 
The formation of sulphur trioxide is at a maximum at 
400°— 600° 0.; at 900°— 1000° C. the sulphur trioxide 
is decomposed again into sulphur dioxide and oxvMn. 
The furnace therefore must be worked as hot as ))ossiDie in 
order to obtain gases rich in sulphur dioxide ; the gases 
must bo immediately cooled by direct spraying with water 
to reduce the temperature to 90° — 100° C., the formation of 
sulphur trioxide being thus reduced to a minimum. 

•— J. F. B. 


Coniferous uxhhIs ; The resin of and its removal from 

sulphite-cellulose. C. G. Schwalbe. Chem.-Zoit., 1914, 
88, 926. 

Tax " resin spots ” of paper are caused by “a mixture of 
resin and fat. The resin itself is hard, but the mixture is 
plastic, hence the fat content is the real cause of the 
marking. The fat consists mainly of the glyceride of 
oleic acid and some linolic acid. For the removal of 
this impurity from sulphito-ccllulose an emulsifying i^nt 
is suggested. Alkalis in the proportion of 1% NaOH or 
NajCOj on the weight of the material remove 70 — 80% 
of the resin and fat, but affect the cellulose. ^ Borax or 
" tetrapol ” soap remove 60 — 70%. Emulsifying agents 
capable of acting in acid solution would bo especially 
valuable. Twitohell’s reagent (this J., 1900, 264), for 
example, removed 50%. — J. B. 

Fibres ; Observations on bletxching soda and sulphite [tcood- 

pulp] . E. Sutermoister. Fapierfab., 1914, 18^ 

898—900. 

Investigations were made with poplar soda pulp requiring 
11*6% of bleaching powder, easy bleaching sulphite 
requiring 6% and m^ium sulphite requirinjj; 13% to pro- 
duce a standard colour at 40° C., when actmg for 11 — 13 
hours. Bleaching at 68° C. instead of 40° C. gave a poorer 
colour than the standard. Bleaching with very much 
larger proportions of bleach liquor gave in all oases a 
hiraer colour than the standard, but morements of bleach 
did not always produce proportional increments of colour. 
Of the two sulphite pulps the easy bleaching sample 
responded more readily to an excess of bleach than too 
poorer grade while the soda pulp showed less improvement 
still. In bleaching with potassium permanganate, 1 part 
produced the same effect as 1*86 parts of bleaching powder. 
In this case the use of an excessive proportion produced a 
effect upon the soda pulp and had least effect 
on the higher gnMC sulphite. The rsaults obtained 
bringing toe pom to the standard colour by Ueaoh liquor 
and producing the higher whites by permanganate showed 
little advantage in cost over penaaimanate alone. In 
moduoing hlj^ whites with excess of hypoohloKito the 
M in weight increased as the action wm mtensiffad hot 
waa kas with the permanganate bleach than with the 
hypochlorite bleach. Thedestroctfveafleetolldgh hl ia flh - 
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ing on the fibre was studied (o) by the “ copper 
(6) by the loss on boUing with 0-26% caustic so^ ; tue 
two method gave parallel results. Mechanical t<»t8 of 
papers prepared from the pulps showed that moderate 
bleaching tended to increase rather than decrowe tM 
strength as comj^red with the same pulps in the unbleacned 
condition. — *1. F. B. 

Ijoading matmah [for paper] ;* The 
dyestuffs. P. v. Khronthal. Cheni.-Zoit., 1914, 88} 87, 

The adsorption of various types of dyestuff used in paper 
making by the various filling materials---talc, china 
clay, asbestine and blanc fixe — was investigated with 
a view to devising a method of rapidly estiniating the 
value of a given loading material. Irregularities in the 
adsorption curves show that the method must be used 
with discretion. — J. B. 


Paver : Removal of ink from printed — 
Chem. Zeit., 1914, 88. 927 


U. Wangner. 
-928. 


In removing the carbon of printers’ ink from waste papers i 
it is necessary first to decompose the linstwd oil mwlium 
by the action of alkali and then to pulp the paper witho^ 
direct pressure, in order to avoid fixing the particles ^of 
carbon on the fibres. In the author’s process, the yellow- 
ing of the mechanical wood fibre by the action of the 
alkali is prevented by the use of a special bleoching- 
Boda, which contains about 3% Na^Oj. The imjier 
is fed dry into one end of a perforated steeping drum 
revolving slowly in a trough containing a 1% solution of 
this alkiui, heated to a tompe^rature depending on the class 
of paper under treatment, 30*^-— 40° C. for news pajier. 
The interior of the drum is provided with helical imssages 
and a siiecial scoop removes a given quantity of the ste^wl 
material from the delivery end at each revolution. This 
material falls into a helical compressor which squeexes 
out the excess of lye to be pumped back to the steeping 
trough and delivers the pafier as a cake to the pulping 
machine. The latter is arranged vertically and contains 
a rotating bell provided with blunt teeth. 3’he matemU 
travels down between the bell and the outer mantle and 
then rises up inside the bell till it reaches the top of a 
stationary central cylinder. By that time it is compmtely 
pulped by the action of the teeth, and it is washed down 
the central tube by a largo quantity of back-water from 
the washing process, the dilution being assisted by stirring- 
vanes on the shaft. The fluid stuff is collected in a chest, 
then iiassed over sand-tables and through a strainer, 
from which it flows on to an endless wire-sieve which 
receives a vertical shaking motion, irajmrtod by nbs 
on the guide-rolls which are driven at high sjiood. The 
fine particles of carbon, clay and fibre-debris are washed 
through the sieve by moans of spray pipes oiranged a.bove 
the travelling wire, so that the stuff is deliver^ at the 
other end perfectly washed and practically frw from 
colour. Provision is mode for the systematic ro-utilisation 
of the cleaner back-waters. The loss of stuff amounts 
to 20— 30%.-d. F. B, 

ManufaxAure of ethyl alcohol from wood waste. Prdiminary 
experiments on the hydrolysis of while spruce. Kressmann. 
See XVIII. 

Report of Natiowd Physical Laboratory. [Balloon fabrics.] 
See XXIII. 

Patents. 

Artificial tfongt; Procew C "T"; 

Ottorepetz, Graz, Austria. Eng. Pat. 23,196, Oct. 14, 
1913. Under Int. Conv., Oct. 20, 1912. 

A CONCENTRATED sdutiou ol a derivative of cellulow, 
such as a nitrate or acetate^ or viscose, is mixed with 
fibroas material (oottpa* «te.) and a r^ly soluble 
sttbstanoe such as a salt or sugar, and the pMte thus 
obtained is immersed in water or a dilute acid or i^t 
B(dutioii» so that pores are formed in the m^ owng 
to the solutioii cd the salte, etc., and the cellulose donvativo 
remains in the form of a spongy body enclosing the 
fibrous 4nib«taiioo.—T. F. B. 


TtxlUc plarU,; EkclrrA^ and 

fardt^mming M. S. PeyveL Fr. Pat. 4«9.MO, 

March 6, 1913. . . ♦ 

The pUnt, previously stooped in water, '• 
the action of an electric current m preseiwe 9* 
consisting of a solution of caustic coda of suita^stoigtli. 

Colton wane;. Proetes fior caning ^ 

mann. Kr. Pat. 466,800, Nov. 18, 1013. 

A BUXTUEE of 6 kilos, of fulliHs’ earth “^4,^ 

cold water is mixed with a solution o 1 kdo. of p^ 
soap, 1 kilo, of sodium carbonate, and O^'S kilo, of s^u 
chliridc in 5 litres of boiling water ; ^ 

und about 250 arms, of ‘‘ ammomum are added, me 
used cotton waste is sprinkled with this 
fitted with agitators and pressing rolls. me souu 
impurities collect in a roce^ at the bottom of j 

the cleansing liquid is gradua^y di^accd by and 

the oily matters Boating on the si^ace ‘bo liquid sM 
drawn^ofi by aspiration tlmoiigh an adjustable pipe 
jmssing through the lid. J. B. 

CeUatose xanthate; *T‘V^?/'tr7r‘ 

F. Petit. First Addition, dated Apr. 4, 

Pat. 461,900, Nov. 8, 1912 (this J., 1914, 196). 

Adwtiosah examples of suitable piwpitaUng baths are 
(1 1 a 25% solution of common salt with 15% of commercial 
'Ai^photic acid, sp. gr. 1-42 ; (2) a 26% solution of salt 
with 15% of ammonrum chloride and 6% of commercial 
hydrochloric acid. — J. F. B. 

Lmtrom tlirc<tds Jrom i 

by means of a hot mineral aetd. Voroimgtc 
pWiken Xct..Ges. Fr. Pats. 467,165, 

Jan. 9, 1913. Under Int. Conv , Jan. 10, 1913. 
Theeadh are spun by injecting crude viscose into a coagula- 
ting bath containing warm mineral ^id only.^ /fV 
viscose which has been ripened for 8 days at 15 —20 C., 
a coagulating bath containing 20% of sulphuric acid at 
specified. A normal speed of 40 m. pot min. 
mid a normal length of bath of 10-16 cm. a™ 

(2) for viBooBO in a fresher condition, ripon^ for almut 
4 days, oorresiKinding to the stage “ «- 

containing 10% of sulphuric acid at 25 C. is used ; at 
the normal si^ed the length of thread immersed in the 
bath should be about 3 cm.— J. F. B. 

Coated sheets; Process of drying . G. H. May, 

Boston, Moss., and W. M. Grosvonor, New York. 
Eng. Pat. 15,266, July 2, 1913. 

Sheets coated with materials combined with volatile 
tSvcnL, eT shoots of watorFOofod paper, are dned ... a 
chamber in which the drying medium (e.g., mr) is circulatod 
in a closed circuit, the medium being heated to «■ 
ture slightly below the boiling point of the wlvont wd 
s^taratS to the extent of about 60-90% w.^ the 
vapours of the solvent before coming in ooiitact wi^ 
the sheets The evaporation of the solvent is thus 
XidW and surfaJe-skinning, blistering, otc. are 
Zw^ted. The closed drving chamber is provided 
Tth a condenser msintained at a moderate temperature, 
»o that onlv a determined proportion of the Bolvent 
evaporated i's oondensed, the remainder with the 

air to the re-heater to maintain the piurtud degree of 
saturation. — J . F. B. 

Paper ; Method and apparatus for drying webs of — . 
C. Bauer, Leipzig-Schlcussig, Germany. Eng. Pat. 8607, 
April 4, 1914. 

Foe completing the drying on both sides of a web of 
. ^ drind. the web is conducted 


coated pa]^ previously partly dri^, the web w oonduc^ 
by rollers supporfinf m 


LIUIUpr LKU.Vajr wavwa, wa— 

by rouera supperfing it altenmtely on opposite s^ 
tfcough an annular drying chamber oonsBtin* U a h^ow 
oylMer smtounded hy a easing, the w^ ?‘.b<^ being 
provided with Mote throu^ which heated air is blown on 
fcbh sides of the paper.— J. F. B. 
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Paper ; Process of siting . Dubois und Kaufmonn. 

Ft, Pat. 467,808, Jan. 28, 1914. Under Int. Ck)nv., 
Jan. 30, 1913. 

Veoetablb globulins, dissolved bv means of alkalis, 
ammonia or fdkaline«emi;h8, are employed for sizing paper 
and are fixed by means of aluminium salts or weak acids, 
or by heating the paper to 60° — 120° C. with or without 
the addition of water. — J. P. B. 

Sulphite fibre ; PeclaimiTig wante prodaHs \mlphur dioxide^ 

in the manufacture of . H. K. Moore and R. B. 

Wolf, Berlin, N.H. U.S. Pat. 1,103,216. July 14, 1914 ; 
date of appl., Nov. 1, 1910. 

Thb oontents of the digester are disohargod into a blow- 
pit provided with a vent which maintains the pressure 
substantially at that of the atmosphere. A surface 
condenser communicates with the vent, so that the 
absorption of the sulphur dioxide is limited to that taken 
up by the liquid produots of condensation. The condensed 
liquid is oolfected and the excess of sulphur dioxide in the 
gases passed on for recovery. — .T. F. B. 

Solutions of cellulose or materials containing cellulose ; 

Process for the production of . R. Willstatter, 

Berlin-Dahlem, Germany. Eng. Pat. 10,606, April 29, 
1914. Under Int. Conv., May 24, 1913. 

See Got. Pat. 273,800 of 1913 ; this J., 1914, 746. Hydro- 
chloric acid containing more than 39% HCl is speoiOed. 

— T. F. B. 


Cellulose ; Method of bleaching . F. W. Dobson, 

Tamworth. U.S. Pat. 1,104,109, July 21, 1914. Date 
of appl., Jan. 26, 1912. 

See Eng. Pat. 3181 of 1911 ; this J., 1912, 226.— T. F. B. 

Sfuiped articles from copper 'ammonium cellulose solutimi ; 

Process for the production of . E. Bronnert, 

Niedermorschwoilor, Assignor to Verein. Glanzstoff- 
Fabriken A.-G., Elberfcld, Germany. U.S. Pat. 
1,106,077, Aug. 4, 1914. Date of appl., April 9, 1913, 
See Fr. Pat. 464,8)1 of 1913 ; this J., 1913, 866.— T. F. B. 

Waste water from paper-mills, cellulose factories, and the 

like; Apparatus for petrifying . E. Mann and J. 

Heess, Ebertsheim, Germany. Eng. Pat. 24,938, 
Nov. 1, 1913. 

See Fr. Pat. 464,483 of 1913 ; this J., 1914, 478.— T. F. B. 


Use of chlorophyll extracts as fuel, Fr. Pat. 466,986. 
See llA. 


VL— BLEACHING ; DYEING; PRINTING, 
FINISHING. 

Fibres [bleached cotton] ; Causes of discoloration of organic 

and of articles manufactured from them. B. Haas. 

Papierfab., 1914, 12, 891—894. 

The tendency to discoloration of bleachfKl cellulose was 
studied with samples of pure cotton cloth, (a) American, 
(b), Egyptian. A most useful tost consistixi in boiling 
the fabric with distilleti water, draining and exposing to 
light ; in many oases the discoloration was already apparent 
in the aqueous extract. Fabrics bleached with bleaching 
powder solution showed the greatest tendency to dis 
coloration ; those bleached b^ electrolytic liquor were 
better and those bleached with sodium peroxide were 
almost stable in colour. Anqther test consisted in damping 
the cellulose and subjecting it in small heaps to a retting 
process with a thermometer embedded in the heap; 
lack of purity and tendency to discoloration wwe then 
indicated by a greater or less rise of tmnperatnre. Un- 
bleached cottons responded to this test In the hipest 


degree but the bleached fabrics also f<filowed in the order 
of the bleaching processes mentioned above. In all 
oases the Egyptian samples showed more distinct reactions 
than the oorresimnding American samples. The infeiror 
results obtained with bleaching powder liquor are attri* 
buted partly to the deleterious action of the calcium 
chloride and free lime and partly to the fixation of alkaline- 
earth compounds on the fibre in an insoluble condition ; 
moreover the benefit to be derived from the use of soft 
water in the Ijleaching process is forfeited. In the elec- 
trolytic bleach, the sodium chloride and chlorate may 
have a minor doloteri jus action, but the fixation of 
insoluble calcium compounds is avoided. Discoloration is 
due to the presence of impurities of original or secondary 
nature, mechanically or chemically combined with the 
true cellulose, and to the auto. oxidation or alteration of 
those impurities. The nearer the cellulose approaches 
a state of complete purity the more stable is the bleached 
colour. — J. F. B. 


Zirconium mordants. P. Wongraf. Farber-Zeit.. 1914 
26 , 277--279. 

ZiEOONiUM was applied to the fibre as the basic acetate 
and as the bisulphite and its mordanting properties 
compared with those of an equimolocular quantity of 
aluminium acetate. Some mordant-dyestuffs wore fixed 
better on zirconium than on aluminium and others the 
reverse.— J. B. 


Aged colours ; The. diazotisation and development of 

^83 Froiborger. Fiirber-Zoit., 1914, 26 , 

Various aminos may bo oxidised on the fibre like 
Aniline Black and afterwards diozotised and developed. 
Fast colours which can be discharged arc produW. 
For instance, Benzidine Puce in this way with various 
developers gives shades ranging from rod- brown to yellow- 
brown and grov-brown. Xyhdino when oxidised on the 
fibre and developed with resorcinol or a-naphthol gives 
a bronze, with /S-naphthol a dark rod- brown, with 
“Diamine solution” (Cassolla) a drab. o-Toluidino 
and dimothylanilino similarly developed give greys. 

— J.B. 


Indigo; Discharge printing on with kydrosulphite 

and without steaming. Coloured discharge printing with 
diazo-compounds and vat-dyestuffs. A. Juteau. Ohem . 
Zeit., 1914, 38, 929. 

The new indigo-discharge consists in printing a hydro- 
sulphite in an insoluble state— best as zinc salt— and 
passing through alkali. The paste is prepared directly 
from sodium hvdrosulphite, zinc oxide and zinc chloride. 
The nrinted cloth is then treated for 10—16 seconds 
in a boiling bath containing 10 c.c. of caustic soda of 
40° B. (sp. gr. 1-383) per litre, followed by a sodium 
silicate bath as in the usual process. The caustic soda 
bath tends toaocumulate hydrosulphite and must therefore 
bo frequently renewed. By this method there is no 
danger of overheating in the drying or ro-oxidation, as 
in the usual method ; it is also much cheaper. The 
pste keeps well and Indanthrono and Algol dyestuffs can 
be printed along with it as coloured disgorges, in which 
case a caustic soda bath is used as in the ferrous sulphate 
— ^stannous chloride process, but weaker. This method 
of coloured discharge printiim can also be combined with 
the chromate discharge for the purpose of printing diazo- 
colours. The diazo-colour (mtroanisimne or a- 
naphthylamino) is printed along with barium chloride. 
The latter is converted into barium carbonate by jn flft l ng 
through boiling sodium carbonate solution, which also 
removes leuoo-indigo. A subsequent bath of bichromate 
converts the barium carbonate into the chromate. Careful 
washing and then a bath of oxalic acid and hydrochloric 
acid follow. The chromic acid liberated, discharges the 
indigo. The chief difficulty of this meth^ is the oaieful 
treaWent required on account of the barium carbonate 
and chromate not being well fixed on the fifare.--J, B, 
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2.Hy<iroaw-l-napWAoic iicW [; 0 / 

r HetfmannrtCie. and M. Battegay. ScaM notoe 
2029. dated Sept. 6 , 1910, 2043. dated Oct. 12. 1910, 
2046 and 2046, dated Oct. 22, 
by E. Noelting. Bull. 80 c. Ind. Mulhouee, 1914, 84 , 

267—281. 

Whun diazo-compounds react with 2-hydroxy- 1- 

naphthoic acid combination takes place ] 

carboxyl irroup being replaced and products idonti^l 
tS from‘^/S-«4>>thol produced. Its property 

of for^d^rtublc ^lutLs of the. ‘'“X 

of e"ustic sods and the non-volatility of }ts salts 

tL use of this acid of interest in special ^ 

vat-dyestuffs can be printed on a ground of 2-hydroxy 1 

naph/hoio acid and fixed by st^ming 

which would injure a /f-naphthol ground on account of 

dissociation, sublimation, etc. The 

printing tannin-colours, which require a go^ steammg 

Fot fixation. The copper and persulphate used in Panting 

Bianisidine Blue easily destroy 

acid during steaming, especially in the presence of a 

caSor oil soap. The rest of the grmmd can bo developed 

wTtrpmilaSiline or, better, with p-n itro-o-anisidme 

the diLonium salt of which 

Several recipes show the application of 2 -hydroxy- 1- 
^phthoic acid for diazo-coWrs in conjunction with 
Arnline Black or basic colours. Additions of antimony 
itl^andTe-ert foT a-Naphthylamine Claret) of ci«tor 
oil soap are generally useful. The acid can also be used 
in the fonn of its salts for the production of diazo-colours 
on wool. — .T. B. 

PATBNra. 

Ermine; Bleaching . A. 

Bricard. Fr. Pat, 467,618, Jan. 21, 1914. 

After cleaning {e.g. with ether) the skin is impregnated 
with paraffin, for instance by injecting ® 

^affih in ether. It is thus protect^ from the bleaching 
aront The hair is then treated with hydrogen peroxide 
fl^ution followed by hydrosulphite, and rinsed. If a 
irreenish tinge persists, the hair is treated with permanganate 
folhiwed by hydrosiilphite. After soaping and drying, 
the paraffin is dissolved out of the skin with etlior and 
the latter softened in the usual way.— .J. B. 

FeU cloth; ProceM for treating 

Brooklyn, N.Y. ; M. E. Shevill, Executrix. 
US Pat. 1,103,694, July 14, 1914; date of appl., 
Aug. 22, 1912. 

Felt cloth and shaped articles ther^f are sized with an 
aqueous solution of^m 

M that the gums become incorporated in and form part 
of the cloth ;^leaohing^awnt8, acids and mordants may be 
add^ if required. — J. F. B. 

Lustre; Production of a fast, f 

^hervegeUtble fabrics. H. Dutschke. Fr. Pat. 467.670, 

Jan. 24. 1914. 

“d ^Jd rt i00«-200»C. 

the salt during the hot calendering produces the 


Jitre^na eoOon piece gooie a«d recoven^ eoia 
lye Oereiit ; PneeM of and 
W. Brtditer, Lohwien, Gerf“y-®“*, ’*®*’ 
Nov. 10, lOlS. Under Int. Conv., Nov. U, 1912. 

8n Fr. Pat 464,780 of 19U j <iU» J-, 1»16. 480.— T. F. B. 

ThnAno fweOt fctfrr, and ike Kte,‘ Proeeee foe ■* K. 
*iSiIp* Denan A^iBiior to Act.,Gei. f. Anilinfabr., 
& mpfflo6,447.Jnly28, 191A Date of 

awL.R>b.21.1«8. 

fin IV. r*t. 446,880 of 1918 i this J., 1918, 117A-T. F. B. 


Dyeing Mre, fare, and Ike like 
Brlonbaoh, Deiaau, Aawgnw to Aot.^ 

Beriin. U.S. Pat. 1,105,564, July 28, 1914. Date of 
appl., Sept. 19, 1910. 

Six Eng. Pat. 6184 of 1910 ; thi« J., 1910, 1103.— T. F. B. 

Dyeing vegelaiU fibre). J- Tu™*? H. ^n, ^ign<OT 
to Read Holliday and Sons, Ltd., Hudderefi^d. U.S. 
Pat. 1,106,722, Aug. 4, 1914. Bate of appl., March 18, 
1913. 

See Fr. Pat. 463,362 of 1913 ; this J., 1913, 749.— T. F. B. 

Dyeings on the fibre ; Process for producing f(Mt^. L. 

%a^ella und Co. G. m. b. H. Fr. Pat. 467,610, April 1, 

See Ger. Pat. 273,312 of 1913 ; this J., 1914, 786.— T. F. B. 

Cotton and other fabrics containing vegetable fibre ; Process 
for imparting a silkdike gloss, which is proof against the 

twiion of hot and cold water, to . H. Buteohko, 

Ellierfeld, Germany. Eng. Pat. 2164, Jan. 27, 1914. 

See Ft. Pat. 467,670 of 1914 ; preceding.— T. F. B. 


Vn.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Alkali, etc,., works i Fiftieth annual repmt ort-— by the 
Chief Inspector. Proceedings during the year 1913, cic. 
pp. 161. Price 7Jd. 

The number of works registered in England, 
and Wales was 1327 (including 70 “ alkali works), and 
in Scotland 167 ; this makes a net increase of 23 for the 
United Kingdom. The increase is again largely associatt^ 
with tho utilisation of by-products, especially ammonia 
J rpL« oMriifv nf Dfljifts of “ all chimneys was 


and tai. The acidity of gases of all chimne 3 r 8 was 
equivalent to 1*198 grain SO ** 


cqmvaienv u> .-..ro pef ob. ft. M compared 

wth 1*218 grain during 1912, and tho further general 
adoption of mechanical applia.noo8 has conduom 
to the prevention of local intermittent escapes of acid 
gases and fumes. No occasion for prosecution arose 
during tho year, but in 6 cases back foes for non- 
registration of processes were accepted in lieu of proceedings 

and copper {wet proceM) wwks. Activity ww 
maintained throughout the year, the amount of salt 
decomposed being distinctly greater than di^ng 1912, 
and a slight but continuous increase is reported in the 
proportion of hydrochloric acid condensed, as compared 
with that produced ; but the boom in tra^ of the last 
two years is considered unlikely to continue m some 
departments owing to developments in this industry 
abroad and in the colonies. Means have bwn taken at 
St Helens to neutralise all acid drainage befow allowiiffi 
it to mix with that from the old alkali wwte h^ps, and 
the nuisance due to such drainage at Widnes has been 
overoome by conatnicting a special dram around the old 
waste heaps. Complaints of esoapii^ acid arwe 

in one case owing to neglect of operatives at the mto^e 
furnaces to spread a little cold saltoake oimr the hot 
freshly-drawn charge. A further considerable extension 
in the use of mechanical furnaces for calcining burned 

pyrites in copper works is reported. 

Cement works. The emission of black smoke from 

rotaries has been much rednoed. A steady reduction in the 

number ol vertical kibas, both intermittent and omitmuous, 
Mid an increase in the number of horizontal rotary kilns 
oontinues. SmeUing vforhs. Further advance ww 
made during 1913 in the prevention of the esoap^ 
metaUic fume and in the reduction of 
with ohimiiey gases, but the acidity of 8** ^,^ ”* 
end copper amsltiiig works preaenta a problem whidi 
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1918. 

1018. 

mi. 

Qas works 

Iran works 

Shale works 

Coke oven works 

Producer-^ and carbonising 
works (bone and coal) .. 

162,180 
19,956 
63,061 
138,816 - 

83,605 

178,094 

17,026 

62.807 

104,932 

32,049 

168,788 

80.181 

60,765 

106,848 

89,964 

Total 

432,618 

888,308 

384,978 


•till ftwAitt fdtttioni and the unount ot sulphur esoei 
into the air from ^e zinc blende oalciners in the immeaiate 
neii^bourfaood of Swansea (within an area of 4 miles) 
is equivalent to approximately 80 tons sulphuric acid of 
IdO*’ T. (sp. l*7o) per 24 hours. At one larro spelter 
works ohamMTs are ming erected for the manufacture of 
sulphuric acid from the gases, and it is suggested that by 
calcination in muffle-type furnaces, at a central works, 
or by arrangement with vitriol makers, the whole of those 
waste gases might become a source of profit instead of 
polluting the air. 

More attention is now given to providing wider space 
between sulphuric acid chambers, thus affording greater 
cooling space and condensing power, longer life to the 
chambers, greater ease in effecting repairs, and opportunity 
for keeping the outside of the chambers clean ; tne practice 
of limewashing chambers and woodwork is commended as 
tending to preserve the latter and as making evident 
the slightest leak. Encasing fiues from burners to 
denitrating columns in cast iron has been found successful 
in preventing local escapes due to weakening of the 
brickwork by heat. Appreciative reference is made to an 
apparatus called “ Nitrophor,” deviscHl to control auto- 
matically the supply of “ mtr© ” to the system by responding 
to alterations of teni^>eratuio of the chamber gases, but 
it is pointed out that influence may bo exerted by factors 
other than the chemical actions taking place i n the chambers. 
Gla8S-i)acked absorbing towers are being used in increasing 
numbers, and water sprays in lieu of steam for supplying 
moisture to the chambers are on the increase, although in 
Scotland there is said to be some tendency to return to the 
older system. The injection of sodium nitrate solution 
into the first chamber instead of “ jwtting ” nitrate in the 
burner flue, is also becoming popular. In Scotland, fans 
for controlling draught and additional Gay Lussac towers 
are in more general use, and a strong solution of soda ash 
has been employed at several works to reduce obstruction 
of towers by chemical deposits, with good effect. The 
undue escapes previously reported during the concentration 
of acid in over-heat pans were greatly lessened. Kessler 
plant came into more extended use during the year ; the 
substitution of mechanical means for obtaining the 
necessary draught further replaced the high-pressure steam 
jet aspirator originally used in all installations of this form, 
with advantage as regards steam consumption and 
strength of recovered weak acid. The cascade system 
was also further adopted, silica ware, “ tantiron,’* and, 
to a small extent, “ironac ” being in use for making the 
evaporating vessels. 

Chemical manure loorks were in full activity during tho 
year, the use of mechanical means for removing the 
freshly manufactured superphosphate from the dens 
affecting very favourably the general condition of tho 
works. The general average escape of acid gases, 
equivalent to 0*106 grain SO3 per cb. ft., is considered 
satisfactory, being reduced from 0*127 grain for 1912. 
The quantities of manure materials, expressed in tons, 
imported into the United Kingdom during the years 
1911-13 were:-- 


Quano 

Mineral phosphates 
Nitrate of soda .... 


25,548 

539,016 

140,926 


1912. 


14,115 

620,270 

123,560 


34,124 

493,413 

126,487 


The imports of mineral phosphates exceed those given 
in any previous Reports. The exports of ammomum 
sulphate m 1913 amounted to 326.000 tons, as compared 
with an estimated home consumption (for all purp<^, 
including manure manufacture) of ^7,^ 
corresponding figures for 1912 were 287,000 and 90, OM 
tons. The rapidincrease in the manufacture of cyammide 
is illustrated by statistics which show a o* 

266,000 tons for 1918, as against 162,600 tons for 1912. 

SuMaie and muriaie of ammonia and gas Itguor work* 
oontinned to increase in number owing, measure, 

to the erection of coke oven works provided i^th rec overy 
plant lor by*produots. The amount of ammonia recover^ 
mfihe UnfcSKngdom (expressed ss terns of tolphi^) 


In each group of works an increased production over 
1912 is recorded. The ''direct’' moth^ of producing 
ammonium sulphate and the “ sebii -direct method 

(in which tho gases are cooled, to extract tar, and re-heated 
before passing into sulphuric acid) were put to further 
service both in coke oven and gas works, and some very 
high returns of ammonium sulphate per ton of coal 
carbonised, were claimed as compared with ordinary 
experience with the distillation method. Tho fitting of 
simple but effective systems for continuous liming of stills ^ 
has extended during the year, with beneficial results on 
yields, and at two works it has been the praotioe to decom- 
pose cyanides present in the liquor by running down the 
still a little polysulphide of sodium or calcium with the 
liquor ; this gives an exceedingly white salt. The noxious 
gases evolved during the distiUation continued to be dealt 
with chiefly by oxide of iron purifiers, and the “ heap ” 
form is again reported to be steadily displacing the box 
or brick walled* purifier. The system is useful both in 
large and small works and for cleaning, and working up 
to high sulphur content, oxide which has become iimrt 
in oarburotted water gas purifiers through impregnation 
with oil ; tho heat of chemical action taking place in an 
exposed heap of such contaminated oxide will in time 
entirely remove tho oil by volatilisation. The study of 
tho behaviour of oxido of iron during fouling and revivifica- 
tion (see Reports for 1911 and 1912; this J., 1912, 717 ; 
1913, 787) was continued, with special reference to (a) 
tho valuation of oxide as absorbent for hydrogen sulphide^ 
by means of the “ sulphuretted hyfegen burette ” 
(/oc. cit.)t (6) the part played by ammonia in the foul gaaea 
entering tho punfier in preventing " souring ” of oxide, 
and (c) the temperature attained by oxide purifiers in 
English and Scottish praotioe during sulphiding and 
re^vification. Comparative results obtains witn the 
“burette” showed that oxide prepared by drying at 
100® C. and reraoistening so as to contain 16— •w% 
H.O is in the best oonmtion for absorbing hydrogen 
siUphide. In revivifying, tho sulphided product was 
moistened with ammonia water before heating to 
40® — 60® C. in air, and remoistened as required with the 
same solution ; this prevented a small but distinct loss 
of sulphur, presumably as sulphur dioxide, as well a» 
formation of free sulphuric acid and soluble sulphate, 
the sum of the sulphur equivalents of the “ free ” sulphiir, 
soluble sulphate, and disulphide and other forms found 
by oxidation with fuming nitric acid being found Mual 
to the sulphur absorbed as hydrogen sulphide. When 
the degree of hydration was low, a marked increase was 
observed in the amount of disulphide formed (and 
Bubs^uently of its oxidation product, ferrous sulphate) ; 
a due degree of hydration is therefore oonndered of 
the first importance if the efficiency of an oxide is to be 
maintained. Ignited oxide, although completely sulphided 
in time, gave a product which re-oxidised very Mowly, 
and the revivified material consisted mainly of the inert 
disulphide ; a significant and discouraging result tu view 
of recent attempts to utilise burnt pyrites and other 
furnace products for purification purposM. Exparimmits 
at both Eoi^ish and Scottish works showed that the avenp 
amount of ammonia entering the oxide purifiers with the 
foul gases was in all oases very small; in the En i| ^iih 
works however the weight per oh. ft. was nearly 20 times 
that in the Scottish worka The results 10 far confirm the 
oondusion preriimsly aniTed at, that tee amount of 
ammonia in the foul gases in Soottish workstsiiisuflleisiit to 
nsotralise add oonditiQiis set up aa the result of def^ire 
woridug of tee odde, sad are in aeoofdanee with MsTa 
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views (this J., 1905, 664). A very oomplote study of the is needed on the part of manufaotareis as to the treatment 

working conditions of oxide purifiers has been made in all of scruff and the escaping smoke so as to obtain the best 

pi^ of the country (involving over 220 purifiers) both possible yield of valuable material. A plan adopted 

with respect to the condition of the oxide charged and the by many small works consists in giving the whole of the 

maximum temperature attained in the active layer during scruff a prolonged washing with boiling water and fumacing 

sulphiding and revivification. The results, given in the the washed material at a very low temperature ; short 

form of tables, lead to the conclusions, (1) that in English fines suffice, and no wash-tower is necessary. Feneftan 

practice a box or heap purifier, roofed over, is suitable red worka. The scrap-iron wash towers, erected in the 

provided care be taken to ensure that the oxide does not first instance to prevent pollution of the air by acid gases, 

get too dry, the heap purifier being preferred for general continue to give satisfactory results and are now regarded 

use, (2) that in Scottish practice the conditions of working as the cheapest source of the raw material required in the 

are such as to lower the working tmnperaturo of the ' process, at one works more than 40% of the total copperas 

purifier and thereby unduly prolong the “life” of the furnacod being obtained in this manner. Tar works. 

oxide, giving oppf)rtunity for oxidation of the disulphide Thirteen now works have been registered. The increase 

(a relatively slow process) to soluble sul])hato and free is duo chiefly to the extended use of prepared tar for road 

acid. The lower working temperature is considered due, purixwos and to the erection of coke oven works with 

in the main, to the small proportion of ammonia and plant for recovery of by-products. Zinc residue 

high proportion of carbon dioxide in Scottish gas liquor tvorks. During 191U renewed attention was paid 

com])arod with the sulphide present, but the larger purify- to the arresting of fume produced in the condensation of 

ing area in Scottish works and, in the north, the lower zinc extracted from “ residues ” containing zinc chloride 

average atmospheric temjieraturo are contributory causes. or zinc and ammonium chlorides. Opportunity was 

It is thought better where possible to seek a remedy for afforded for studying working conditions at 3 works where 

the souring evil by prevention than to apply chemical zinc “ ashes ” (containing volatile chloride) were in use 

treatment after the mischief is done (this J., 1913, 787), for spelter making, and tables arc given showing the 

Where the working tomporaturo is unduly low, tho relative fume-arresting efficiency of various typos of 

replacing of box by heap purifiers is suggested, or even “ prolong,” (figured in the Rcjiort), both as regards tho 

slight preheating of the saturator gases, after condensation weights of fume collected and its chemical com])osition. 

and before admission to tho purifier; but the best procedure The prolongs consisted of iron tubes, divided by a bridge 

in oases where souring is a chronic source of trouble is into body and end portions ; they wore attached to 

considered , to l>e tho use of heap purifiers of small certain selected receivers as soon as the “ steaming stage ” 

dimensions, with frequent transfer, where possible, of was over, so that the escaping fumes passed through them 

tho oxide to the gas works purifiers, where conditions before being discharged into the air. The condensed fume 

would be suitable for complete sulphiding of the mass, collected was composed essentially of zinc chloride and 

in absence of air. By this means any soluble sulphate metallic zinc or zinc oxide, and consisted of fine dust 

present in the oxide would tend to be neutralised by traces mixed with “ granular ” matter (richest in chlorides) 

of ammonia entering with the crude coal gas and disulphide and “ massive ” metal in tho form of shot and irregular 

effectually excluded from contact with air in the surface jiarticles ; the weights accumulating in tho body and 

layers of the material during the sulphiding stage, ond portions of the prolongs were determined separately 

Laboratory experiments carried out by Ji. •!. Bailey to and the proportion of zinc and zinc chloride ascertained, 

determine tho temperature attained by oxide of iron Analysis of the material skimmed at the first tapping 

when fouled with undiluted hydrogen sulphide, in absence showed a composition in respect of chlorine content, very 

of air, and revivified by exposure to air in a thin layer similar to that of the fume, but it was contaminated with 

(the processes of sulphiding and revivification being a large amount of ash and finely divided breeze carried 

repeal 4 times), showed that an increase in the rate of fomard from tho retorts. The return of fume and 

fouling is attended by a very definite rise of temperature, skimmings, without treatment, to the furnace with a 

but that no excessive rise during sulphiding noetl be subsequent charge, as commonly practised, was found to 

apprehended with hydrated oxide suitably moistened, involve an increase of about 25% in tho volatile chlorine 

even with tho strongest gas; there was no appearance content of the charge, which could readily bo prevented 

of souring, tho increase of soluble sulphate being extremely by washing the fume and skimmings with cold water, 

small. The Claus sulphur recovery process is said to be Washing gave a residue very suitable for admixture with 

lesspopularthanit was, partly owing to the comparatively a fresh charge and prevented loss of zinc chloride and 

short life of the brick depositing chambers, but partly unnecessary escape of noxious gases, but it is pointed out 

to the fact that tho treatment of largo quantities of that in all cases the combustible gases leaving tne prolongs 

hydrogen sulphide by oxide purification is so much better should, if possible, bo burned. A study of tho effect of 

understood than formerly. Some few gas works dispose “ breezing-up ” receivers showed that when properly 

locally of their make of ammonium sulphate but the bulk worked and carefully fired, a furnace with breez^-up 

is sent abroad, although so many of the works are situated receivers should discharge no more fume than escapes 

in towns surrounded by agricultural districts. Statistics when clay nozzles are in use. Preliminary exporiments 

show that whilst in England the consumption of sulphate on tho weight of spelter obtained did not support tho 

was only 24% of the product, the United States, France, view advanced by some zinc makers that clay nozzles 

and Belgium consumed more than they produced, and are less efficient than breeze stoppers in preventing loss 

Germany, with a manufacture of about 600,000 tons, of zinc. 

utilised 84% of her output. Five men were gassed (non- In Scotland, the number of works registered was one 

fatally) at a coke oven works while repairing a saturator more than in 1912. 63,150 tons of bones and phosphates 

whioli was blanked off from the foul gas main by a leaden >vere dissolved, as compared with 64,242 tons in 
blind slide : physical disconnection of the saturator 1912, and 137,350 tons of pyrites burned, as against 

for such a purpose is regarded as the only safe course. 138,782 tons in 1912. The production of ammonium 

Fi6r€ separation works. Investigation of a complaint salts (expressed os sulphate) and pitch amounted to 
as to a works in the Dewsbury district, for the separation 125,446 tons and 174,884 tons respectively, tho oorrespond- 

of wool and cotton fibres by means of hot hydrogen ing figures for 1912 being 120,347 and 151,345 tons, 

ohlorido gas showed that, although condensation of the Again tho shale works have been most busily engaged, 

acid gases escaping after their employment in tho carbonis- The total shale mined and quarried in Scotland during 

ing process was satisfactory, nuisance was liable to arise 1913 was 3,280,143 tons, as compared with 3,184,826 tons 

in removing the carbonised rags from the machine, or by in 1912, and the yield of ammonium sulphate, per ton 

the escape of smoke and steam from tho rag-drying plant of shale, was 431 lb., against 43-7 lb. in 1912,~F. Sodn. 

or aooidental firing of dust dropping from the carbonising «... ... 

machines during working. Tin plate fiux works, Oesterreichdschen Sodajabrik and 

Operations were somewhat restricted throughout the year. Hrusehau ; The toweir system for the manufacture 

Tne average general escape of hydrogen ohloride was K. Opl. 'Ghem.-Zeit., 1914, 88, 8—9. 

further reseed to 0*114 grain per ob. ft., from 0*170 in Tfli system oompHses six towers, through which the 

1912, but it is again pointed out that thorough investigation sulphurous gases are drawn by means of a suction fan, 
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4A coke filter at the end of the aones serving to retain 
adphurio acid mist. The first toWer is sprayed with the 
nitrous-Titriol of the sixth tower, the second tower with 
that of the fifth, and the third with that of the fourth. 
Water is introduced into towers 2, .3, and 4, by means of 
atomisers operating in the roofs. For complete denitra- 
tion, the acid overflowing from the towers 2 to 6 is 
Tooonduoted over the first tower. The passage of the 
acid to and from the towors is effected by emulsifying the 
liquid with compressed air, the light froth, which is 
^produced, rising to the required height, and reacting 
rapidly owing to the large surface of liquor exposed. The 
reaction space is only one- tenth of that required by the 
chamber system, and the time required for the production 
of tower acid is only 20 minut(is as against 4 — 6 hours in 
the case of chamber acid. For making sulphuric acid of 
<>0” B. (sp. gr. 1*71), the consumption of nitric acid of 30'* B. 
<sp. gr. 1-332) is 0-88% of such acid. — C). R. 

Sulphuric add tower processes. 0. Schliebs. C'hora.-Zeit., 
1914, 38, 960. 

Thk essentials of sulphuric acid manufacture are : (1), 
The intimate mixture of the gases ; (2), the dissipation of 
the heat of reaction without the adoption of special 
measures ; and (3), the production of desired dilTerenoes 
of temperature within the reaction space. Those require- 
ments are fulfilled in the chamber process but are lacking 
in the ordinary tower process. By placing behind each 
tower an acid separator, capable of circulating the gases j 
back to the tower, the author claims that all the short- 
eomings of the tower system may be 8urmount<‘d, and 
advantages acquired as regards control and efficiency, 
and also economy of nitric oxide. — 0. R. 

« Potassium chloride ; Conversion of the mother -liquor from 

the manufacture of into non-deUqucsceni material. 

H. Hof. Ohem.-Zeit., 1914, 38, 612—513. 

Is the Gorman potash industry, by jiartially evaporating 
the mother-liquors, which contain magnesium chloride, and 
subsequently adding calcined kiescrite, epsomito (MgS04, 
7H,0) and anhydrous magnesium chloride are formed, 
and the mass acquires great hardness. — W. R. S. 


■Sodium silicates; Crystallised . E. Jordis. (%em.- 

Zeit., 1914, 38, 922. (See also this J., 1914, 263.) 

Synthetic and technical preparations of the silicates, 
Na,Si08,nH,0, examined by dilatometric, tcnsimctric, 
and thermometric methods, gave curves with halting- 
points at 31°, 37-2°, 41*9°, 46•9^ 47-2°, and 62-3° C. The 
toraporatuTes 02*3°, 47-2°, and 37-2° C. arc the melting 
points of hydrates with 6. 9, and about lOHjO, whilst 
41-9° and 31° C. arc the outoctic points of mixtures of the 
hydrates with 6 and 9HjO and with 9 and about 10H|0 
respectively ; the readings 46-9° and 47-2° C. possibly refer 
to the same compound. The various hydrates showed a 
tendency to decompose into mixtures of relatively more 
and less hydrated forms, and prolonged heating at 100° C. 
yielded a product containing about 1-5H,0. The hoxa- 
and nona-hydratos are described, but higher hydrates 
were not isolated. — F. Soon. 


Inorganic syniheses [o/ silicates, aluminaies, sUinwUes, 
ferrites, chromites, manganiles, titanaies, ami zirconates]. 
W. Ihxkall. Silikat-Zeits., 1914, 2, 66—76, 87—99, 
109—118. 

■Silicates were prepared (a) by interaction of pure alkali 
silicates and metaUio salts, in dilute aqueous solution, 
and (6) by prolonged heating of silicic acid with metallic 
oxides, carbonates, or nitrates, at relatively low tempera- 
tures. Potassium meta-, di-, tri-, tetra-, penta-, and 
. hexa-silioates, prepared by heating silica -with potassium 
bicarbonate, were dear glasses, soluble in water ; the 
corresponding sodium salts tend^ to oiystallise and were 
less soluWefcompare G. W. Morey; this J., 1914, 263). 
Method a was applied to the preparation of nun^os 
meta-silioates (see this J., 1910, lOU) and of 

«ccalcium and ferrous disiUoates (using ^tassium dkulifiate 


as precipitant). Aluminium chloride and alkali di* 
silicate yielded, according to the conditions, either 
6Si0s,Al,0„3Hs0 or double silicates of aluminium with 
potassium or sodium, one of which corresponded in com- 
position to a hydrated form of orthoolase. CSaloium oitho- 
and di-silicates wore prepared by the action of silicic acid 
on lime at the ordinary temperature, and aluminium 
hydroxide gave with lime, in the presence of water, a 
series of crystallised calcium aluminates, of which five are 
regarded as individuals ; a second form of the tricaloium 
salt was obtained by heating on the water-bath. In 
method 6, the materials were very intimately mixed and 
repeatedly ignited at 950° C!. (and if necessary at 1270° or 
1370° C.) until reaction was complete, the temperature 
of ignition being as a rule below the molti^-point of the 

S roduct. Ortho- and mota-silicato8*^of Li, Be, Sr, Ca, 
Ig, Be, Fo", Mn, Co, Ni, Zn, Cd, and Pb wore thus pre- 
parod and (using appropriate oxides or salts) ortho- and 
mota-stannatos of Li, Ba, Sr, Oa, Mg, Bo, Zn, Cd, and Pb, 
aluminates of types, R(),A1 .()q, and 2R0,A1|0^ of Ba, 
Sr, Ca, Mg, Fe'^, and Mn, aluminates of type, SROjAljOj, 
of Ba, Sr, Ca, Fe", and Mn, the ferrites, Ca^’ojO*, CaaFo^Os, 
(JajFcaO,, and Ca4Fe^07, calcium chromite, CaaCraO?, 
and ortho- and mcta-titanates and ziroonatos of most of 
the above metals. In all oases, the miorosoopioal apMar- 
anoo of the product and its behaviour towards dilute 
hydrochloric acid is described. Ortho -silicates, stannates, 
titanati^B, and zirconates wore, as a rule, obtained more 
readily than the corresponding meta-salts. Both ortho- 
and meta-silicatea of calcium exhibited hydraulic pro- 
perties (the latter only in the presence of a strong baim). 
but both were converted by further ignition into inactive 
l^-modiflcations. The calcium aluminates prepared were 
all hydraulic, the speed of setting increasing with the 
proportion of calcium present ; mortar made from the 
tri- and totra-salts disinti^grated. Powerful hydraulic 
properties were also possessed by the alkaline-oartn ortho- 
stannates and by tetra-calcium ferrite (Ca4Fe}07) and the 
corresponding ohromito, both of which gave a quick- 
setting mortar, disintegrating in the case of the ferrite. 
The hydrated calcium aluminates showed a plasticity little 
inferior to that of kaolin. — F. Sudn. 


Magnesia in magnesites; Determination of . H. 

Wdowiszewski. Chem.-Zeit., 1914, 88, 949 — 960. 

Mayebhofek’s method (Z. angow. Chem., 1908, 21, 692) 
has boon found inaccurate, but gives good results when 
carried out in the following manner ; 6 grms. of mag- 
nesite are docomjH>s<»d by heating with or/ua regia on 
the wat(^r-hath, the solution is evaporated to dryness, 
the residue heated for half-an-hour at 180° — 2M° C., 
treated with hydrochloric acid on the water-bath, filtered 
from silica, and made up to one litre. Forty c.e. of the 
solution (or 20 c.c. with burnt magnesite) are treated with 
6 c.c. of strong sulphuric acid and 100 c.c. of ammonium 
citrate solution (100 grms. of citric acid and 333 o.o. of 
ammonia, of sp. gr. 0-91, to 1 litre), cooled to 1° — 2° C., 
further treated with 20 o.o. of 10% sodium phosphate 
solution and 15 c.c. of strong ammonia, the mixture 
shaken vigorously for 6 minutes, and allowed to stand for 
2 hours in ice-water ; the precipitate is filtered off, washe^ 
with dilute ammonia (1:3), and dissolved in hydrochloric 
Bcii the solution again precipitated with ammonia, 
allowed to stand for half-an-hour in ice-water, the mixture 
shaken for 6 minutes, filtered, and the precipitate washed 
with ammonia, dried, ignited, and weighed as k^,P|07. 

— F. SODN. 


Pare earths; Salts of the with Kydroxydkarhoxylic 

acids. G. Jantsoh. Chem.-Zoit., 1914, 88, 794. (See 
also this J., 1913, 140.) 

Salts of the rare earths with malic acid have 
boon prepared in two different hydrated forms, 
Me,(C 4 H 40 »)„ 8 H,CK 9 H, 0 ) and Me,(C4H*0,).,4H,0(7H.0). 


They are soluble in presence of excess of malic acid or an 
alkfui malate, and from these solutions alcohol precipitates 
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complex Baits, ammonia did not give an immediate pK> 
cipitate of the Iwdroxide, and electrical conductivity 
measuTemenis oonnnned their complex character.— G.F.M. 

Radium ; Technology of the exiradion and vtilination of 

. K. Stemlicht. Chem.-Zeit., 1914, 88, 49. 

The working of pitchblende (average uranium content, 
45%) at the Austrian State radium factory, Joachimsthal, 
by the Curie-Dcbierno method gives at most 80% of the 
radium present, and, at the French factory of Armet 
de Lisle, uranium mica, uranium ochre, carnotito, and- 
autunito, in part decomposed directly with hydrochloric 
acid, yield about 70% of their radium content. Ebler’s 
methfKi of reduction with calcium hydride (this J., 1913, 
970) IB criticised on the ground of expense and because loss 
of radium is liable to occur through re-uxidation of sulidiide 
to sulphate. The Ulzer-Sommer method (this J., 1910, 
1156) gives yields of 97 — 98% and has bfjcn carried out 
on the largo scale. The separation of radium and barium 
is usually effected by fractional crystallisation ; Ebler’s 
adsorption method (this J., 1913, 1154) in said to be 
little used at present. The total world's outijut of radium 
(mostly employed in making pharmaceut ical preparations 
and radiation apparatus) is estimated at 7 — 8 grms. per 
annum. — F. Sodn. , 


Radio-demenlA rocks ; DiMrihuiiun of . 7. Monazite. 

mnd. M. Ilaltuch and G. Weissenberger. Z. anorg. 
('hem., 1914, 88, 88—102. 

Detekmusations of radium and thorium in the constituent 
minerals of monazite sand (from Brazil), which were separ- 
ated partly by magnetic concentration and partly by the 
speoinc gravity method and then ]mrified by chemical 
treatment, gave the following results ; — 
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Oxidation process [for making sulphuric acid], C. Ellis,. 
Montclair, N,J., Assignor to Ellis-Foster Co., and C. L. 
Parsons, Washington, D.C. U.S. Pat. 1,103,017, July 7, 
1914; date of appl., Sept. 16, 1012. 

The oxidation of sulphur dioxide is effected by moans of a 
substantially metalloidal catalyst, preferably by bringing 
a mixture of sulphur dioxide, oxygen, and water vapour 
into contact with heated material containing tellurium 
and traces of a selenium activator. The gases re(]uire 
only to be rendered free from dust, since the contact 
nmterial is not appreciably affected by small quantities of 
bodies toxic to metallic catalysts. — F. SoDN. 

Sulphuric acid ; Manufadare. of . U. Wedge, Ard- 

more, Pa. U.S. Pat. 1,104,590, July 21, 1914 ; date of 
ajipL, Sept. 18, 1909. 

The gases leaving the Glover tower pass first through a 
uumhci of tower-like load chambers, connected in series 
alternately at the top and bottom, and presenting a surface 
aim of 0-3 sip ft. or more jrtir 1 cb. ft. of chamber sjiaco, 
and then througli a number of lead chambers priiscnting a. 
much smalU^r area of surface per unit of cubic capacity. 

—A. 8. 

Nitrogen; Process and apparatus for fixing atmospheric 

. W. S. Landis, Niagara Falls, N.\'., Assignor to 

American C'yanamicl Go.. Nashville, 3’enii. U.8. Pats. 
1,103,060, 1,103,061, and 1,103,062, July 14, 1914 ; date 
of appl., April 3, 1914. 

(1). An inner perforated vessel containing carbide is 
mounted within an outer vessel. I'hc. inner vessij has a 
lining of porous fabric to prevent carbide passing out 
through the perforations. Nitrogen is BU]ipliod to the 
carliido through the iierforations, and the charge is heated 
electrically at one part to the point of ignition by moans 
of a resistor embedded in the charge. (2). Several resistors 
arc einlieddcd in the charge of earliidc, and their exposed 
upper portions are enlarged to prevent destruction by 
oxidation. (3). The resistor is embeddiMl in the charge out 
of direct contact with the exeess of nitrogen (‘irculating 
through the charge. The resistor is heated to a temj'erature 
sufficient to cause the desiml reaction, and, i n addi tion, heat 
IB supplied continuously to tlie charge, from an outside 
source, during the proco.ss, — A. 8. 


Uranium (0'062‘)o) was found in the monazite, and the 
ratio Ra/IT harmonised with the results of Boltwowl and 
Kuthorfoid for uranium minerals. The zircon crystals 
exhibited a violet colour like that of glass after exposure 
to radium jireparat'ons.— F. Sodn. 

Potash trade waste ; Influence of on the biological 

jrrocesses in river imter. M tiller and Fresemus. See 
XTXn. 

Mercuric chloride .* Volunielric determination of . 

Stiiwe. Sec XXllJ. 

Wood; Steaming of . Heuser. S*c\. 


Report of National Physical Laboratory, [Testing radium 
jweparations.] See XXI 11. 

French ekdrochcmical and ilectrom(taUur.,ical indudriCf,, 
See X. 


P.ments. 

Hydrochloric acid ; Process of producing . J. H. Nield; 

Hackensack, N.J., Assignor to General Chemical Co., 
New York. U.S. Pat. 1,102,639, July 7, 1914; date 
of appl,, Aug. 21, 1909. 

SuLPHinetxo acid is heated with common salt and an amount 
of substantially inert material {e.g., an ^ual weight of salt- 
oako) Buffioieitt to prevent the formation of a paaty mass 
at any stage of the proceB8.-“F. Sodn. 


Chromic salts ; Production of . Bathscho Amlin und 

8oda Fabrik. Fr. Pat. 406,478, Ihn;. 22, 1913. Under 
Int. Oonv., Feb. 1, 1913. 

An oxide mineral, e.g., chrome mm ore, is treated with 
chlorine or hydrogen chloride at a high tcm]iorature, in 
the jiresmioo of a niducing agent, such as carbon or carbon 
monoxide, and the more volatile ferrous or ferric chloride 
produced is collected Be])arately from the loss volatile 
chlorides of chromium. The product is sufficiently pure 
lor industrial jiurposes. — F. 8odn. 

Radio-active ; Process for rendering liquid or gaseous 

substances and activating substances for carrying out 

the process. J. Landin. Fr. Put. 466,8.50, Dw. 20, 
1913. Under Int. Conv., Feb. 10 and April 11, 1913, 

Liquid or gas to bo activated is treated with a radioactive 
substance producing emanations {e.g., a radium salt), 
enclosed in an inert protective medium, such as paraffin^ 
paraffin oil, or wax, which dissolves and transmits the 
emanation. Zinc suljihide or other material rendered 
fluorescent by the radiations may bo incorporated with the 
activating substance. — F. Sodn. 

Radium and mesolhorium ; Process for (he trsalment of 

minerals and intermediate products containing . E. 

Ebler. Fr. Pat. 407,330, Jan. 16, 1914. Under lut. 
Conv., Sept. 17, 1913. 

Matbhial containing radium or mesothorium in the form 
of sulphate is intimately mixed with calcium carbide, or 
substances producing such (4 mols. for each mol. of sulphate)- 
and heated to bright redness, the product being extracted 
with a feoWy acid solution, preferably hydroSloric add,. 
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BO as to givo a solution of crude chlorides (see this J., 1913, 
867). Tne reduction, which is very complete, may be 
rendered “autogenous” by mixing the carbide with 
calcium hydrido or other substance reacting suitably with 
the sulphates present or added. — F. Sodn. 


Sulphuric acid ; High concentraiion of . A. Zanner, 

I Laeken, Belgium. Eng. Pat. 19,481, Aug. 28, 1913. 
j Under Int. (^nv,, Aug. 30, 1912 
1 See Oer. Pat. 260,665 of 1912 , this J., 1918, 761.-~T.F.B. 


Alkalis prcseiii in a combined state in natural double silicates ; I 

Process for the extraction, in a soluble form, of ! 

R. van der Leodon. Fr. Pat. 466,952, Jan. 2, 1014. 
The material is treated with an equal or smaller pro- 
portion of alkali no- earth chloride, or mixture of alkaline- 
earth oxides, in presence, if necessary, of a reducing agent 
such as carbon, and the product extracted with water. 
The process is specially applicable to the extraction of 
potassium salts from loucito-phonolito, furnishing a residue 
suitable for cement making. — F. Sodn. 


Ammonia; Process of producing . P. A. Newton, 

Ijondon. From Farbenfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. Eng. Pat. 16,903, July 23, 1918. 

See Fr. Pat. 460,869 of 191.8 ; this J., 1914, 76.— T. F. B. 

Ammonia from moist umsle substances or peat ; Proc^ 

and apparatus for obtaining . E. Stauber, Berlin, 

and W. Kochan, Charlottonburg, Germany. Eng. Pat. 
41,. Tan. 1, 1914. 

See Fr. Pat. 461,227 of 1913 ; this J., 1914. 543.— T.F.B. 


Halogen compounds of alkalis, aluminium, silicon, titanium, 

and other bases ; Process for obtaining from natural 

double silicates. K. van der Loodon. Ger. I’at. 267,867, ! 
Jan. 4, 1913. | 

Natural double silicates, such as loucite, luqihelinc, 
muscovite, orthocloso, etc., arc boated to a high temiwa- I 
l ure, alono or mixed with reducing agents, in an atmosjihere I 
of chlorine, bromine, or iodine. The halogonidos produced j 
are recovered by sublimation or distillation. When i 
chloride urc^ obtained by this process they are preferably 
eloctrolysod to yield chlorine for the decoin position of a 
further quantity of the silicate. — A. S. 

('nlcium nitrate and other salts ; Process for reducing 

to a finely divided state without the formation of dust. 
Norsk Hvdro-Elcktrisk Kvaelstofaktiesolskab. Fr. Pat. 
466,063,* Jan. 3, 1914. Under Int. Conv., Jan 17, 
1913. 

The molten substanoo is formed into globules and allowed 
to fall freely in a gaseous atmosphere, such as air, which 
may be circulated in the op|>osito direction and submitted 
1o cooling. Powdered material may bo added to the 
melt immediately before granulating. — K. Sodn. 

Aluminium nitride ; Process of decom position of . 

G. Coutagne. Fr. Pat. 466,986, March 19, 1913. 

An intimate mixture of aluminium nitride and caustic 
alkali, alkaline -earth oxide, or mixture yielding such, is ^ 
lieatcvl above 200'^ C., at atmospheric pressure, in presence 
of sU^am, preferably in a horizontal or slightly inclined stool 
tube which may be heated to about 300" C. and slowly 
rotated. A series of fixed scrapers opoiate against the 
inner wall of the tube to detach adhering material, which 
is then crushed by steel balls or the like present in the 
lower part, and a little water or steam injected | 

against the wall or scrapers as required. TTio aluminate | 
produced is suitable for the production of alumina, whilst 
the liberated ammonia is preferably mixed with carbon 
dioxide and made to react with calcium sulphate in known 
manner to produce ammonium sulphate. — F. Sodn. 

Jluminate-silicates allowing of the ready passage of liquids ; 

Manufacture of granuhr or laminated . Permutit 

Aktienges. Fr. Pat. 467,038, Jan. 6, 1914. Under Int. 
(k)nT., Jan. 6, 1913. 

Acid silicates cimtaining alumina, after preliminary treat- 
ment with common salt solution to i-omove alkaline-earth 
metals, are digested writh a strong solution of alkali silicate. 

— F. Sodn. 

Sulphurous acid \e.g. hydrosulphites, / Mamufa^ure 

of reduction products of . Chem. Fabr. Qneaheim 

Eloktron. Fr. Pat. 467,443, Jan. 17, 1914. Under Int. 


Emjmating or concentrating solutions and carrying out 

chemical reactions ; Method of and apparatus for 1 . 

G. A. Krause, Munich, Germany. Kng. Pat. 17,508, 
July 30, 1913. Under Int. Conv., July 31, 1912. 

See Fr. Pat. 460,895 of 1913 ; this J., 1914, 64.— T. F. B. 

fialt ; Manufacture of fine. . G. Berger and L. Stolg, 

Brunswick, Germany. Eng. Pat. 28,334, Dec. 9, 1913, 
Under Int. Conv., Dec. 9, 1012, 

See Ger. Pat. 269,427 of 1912 ; this J., 1914, 312.— T.F.B- 

[ 

i Salt; Manufacture of . J. H. Webster, Carrick- 

I fergus, Ireland. U.S. Pat. 1,104,854, July 28, 1014, 

I Date of appl., Sept. 19, 1912. 

i See Eng. Pat. 20,706 of 1911 ; this J., 1912, 773.— T. F. B. 

. Radium and mesoihorium ; Process of concentrating ore* 

and the intermediate products of E. Kblcr, Hcidd- 

licrg, Germany. Eng. Pat. 117.8. Jan. 15, 1914. 

; See Fr. Pat. 467,330 of 1913 ; preceding —T. F. B. 

I Sulphurous acid and salts thereof ; Maymfacture of reducUon 

i products of . Chem. Fabr. Griesheim-Elektron, 

' Frankfort, Germany. Eng. Pat. 1550, Jan. 20. 191A 
■ Under Int. Conv , May 2, 1913. 

See Fr. Pat. 467,443 of 1914 ; preceding.— T. F. B. 

Sodium bisulphate m a directly cnkinnble form ; Proesas 

for the manufacture of . P. Loffler, Vienna. U.S. 

Pat. 1,104,913, July 28, 1014 Date of appl., Dec. 10, 
1913. 

See Ger. Pat, 263,120 of 1913 ; this J., 1913, 909.— T.F.B. 

Perborates; Stable mixture containing . H. H* 

Wiinsehc, Kirchsteinbek, Assignor to Pearson und Co.* 
Ges. m. b. H., Hamburg, Germany. U.S. Pat. 1,105,730> 
Aug. 4, 1914. Date of appl., Feb. 6, 1912. 

See Eng. Pat. 1578 of 1912 ; this J., 1912, 722.— T. F. B. 

! Stannic chloride from materials containing oxide of tin : 
Process of manufacturing . H. Goldschmidt, Ea^en 

! on Ruhr, Germany. U.S. Pat. 1,105,902, Aug. 4, 1914 
j Date of appl., Feb. 6, 1908. 

! See Fr. Pat. 388,089 of 1908 ; this J., 1908, 866.— T. F. B. 

! Sulphides of the alkalis or alkaline earths ; Regencrulion 
' L. P. Wilson, Coventry, Assignor to CourtaulcU, 

I I.td., London. U.S. Pat. 1,106,266, Aug. 4, 1914. 
j Date of a]»pl., Sept. 25, 1913. 

I See Eng. Pat. 29,711 of 1912 ; this J., 1914, 136.— T. F K 


C-onv., May 2, 1913. ^ 

The reduction of sulphurous or its salts is effeo^ 
bv msans of spongy zinc, obtamed by electrolysis, which 
if likewise emrfoyed, without addition, for the oonver^ 
of formaUehyde bisulphite or hydrosnlpliite into 

sulphoxylate. — F. Sodn 


Jalogen compounds of alkalis, aluminium, silicon titanium^ 
and other bases, from natural double silicates ; Process far 

obtaining ■ R* dor Leeden. Fr. Pat. 466.72L 

Dec, 1013. Under Int. Conv,, Jan. 4, 1918. 

Pftt. 267.887 of 1913: preceding.— T.F.B. 
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Silicon monoxide ,* Process of produciitg . H. N. 

Potter, Now York, Assignor to 0. Wostinghouso, 
Pittsburgh. U.8. Pat. 1,104,384, July 21, 1914. 
Date of appl., July 29, 1907. 

See Eng. Pat. 26,788 of 1905 ; this J., 1906, 434.— T. F. B. 

Boron suboxide ; Process of making . K. Weintraub, 

Lynn, Mass., Assigtior to General Electric Co., New 
York. U.S. Pat. 1,105,388, July 28, 1914. Date of 
appl., May 2. 1913. 

See Eng. Pat. 15,757 of 1913 ; this J., 1914, 092.— T,F.B; 

Uydroijni ; Impts. in awl ajrparaiua for the production of 

. A. MesHerHohrnitt, Stolberg, Germany. Eng. 

Pat. 17,690, Aug. 1, 1913. 

See Fr. Pat. 461,623 of 1913 ; this J., 1914, 313.— T. F. B. 

Hydrogen; Apjmraius for the production of • . 

MesRorschmitt, Stolberg, Germany. Eng. Pat. 17,692, 
Aug. 1, 1913. 

See Ger. Pat. 268,062 of 1912 ; this J., 1914, 137.— T.F. B. 

Nitrogen ami hydrogen ; Process for prejtaring a mixture of 

suitable for making ummovia. E. Koepp und ’Co. 

Fr. Pat. 466,679, Dec. 27, 1913. 

See U.S. Pat. 1,098, 139 of 1914; this J., 1914,788.— T. F. B. 

Use of chlorophyll extracts as fuel. Fr. Pat. 466,985. 
*SVr 11 a. 

Process of recovering sulphur in elementary form from 
pyriie. U.S. Pat. 1,103,081. See X. 


Vm.-GLASS: CERAMICS. 

Class and fused silica; Note on the resistivities of — — 
at high temperatures. A. Campbell. Proc. Phys. Soc. 
liondon, 1913, 25, Part V. Nat. Phys. Lab., Collected 
Rosoarchos, 1914, 11, 205 — 208. 

The tests were made on tubes about 30 em. long, 1—4 cm. 
diam,, and with walls 0 05— 01 2 em. thick. The voltage 
was either 200 or 500, and the time of electrification 1 miii. 
With fused silica having a silky surface the resistivity in 
megohm -cm. was over 2(K1,000,000 at 15° and 150° C., 
but fell to 20,000,000 at 230°, 2,5(K),000 at 250", 200,000 
at 300°, 30,000 at 350°, 800 at 450", 30 at 700° and about 
20 at 800° and 850° G. The values for diffor(*nt glasses 
^rere : — ordinary (soda lime) glass, 600,000 at 18° and 100 
at 145° C., “ Goriito ” (zinc-aluminium) glass, 3, IKK), 000 
at 18° C., Jena glass (combustion tubing), over 200,000,000 
at 18°, 36,000,000 at 116°, 18,000,000 at 150°, 0*01 to 0-04 
at 750° C. (with 2 volte the apparent resistance rose quickly 
from 150 to 609 ohms owing to jwlarisation). The resist- 
ance of sheet mica (0 026 mm. thick) was over 300,000,000 
megohms at 18° and 135° C. ; it was reduced considerably 
at higher temperatures but not so much as in the case 
of glass and fused silica.— A. S. 

Jjiorjfamc syntheses [of silicates, aluminates, siannaks, 
ferriks, chromiks, manganiks, titarmtes, and zirconates.] 
Pukall. -SfeeVII. 

Cathodic spattering [of m^als]. Kaye. See X, 

Beport of National Physical Laboratory. [Thermometer 
glasses.] 8ee XXIII. 

Qovei'nmerd Laboratory. Peport of Principal Chemist for 
year ended March 31, 1914. See XXllJ. 

Patent. 

Preparation cf a r^radory makrial with large pores for 
iukrs and for other appi^ions. Fr. Pats, 466,657 and 
466,659. Seel 


IX.-BU1LDING MATERIALS. 

Wood preservation with substances soluble in wcAer. B. 
Malenkovic. Z. angew. Chom., 1914, 27, Aufsatzteil, 
132—135. 

The treatment of wood with zinc chloride, copper sulphate, 
and oven, on account of its high price, with merouiic 
chloride, is being superseded. Whilst the author’s 
method of using zinc and sodium fluorides, or a mixture 
of 88-89% of stnlium fluoride with 1M1% of the aniline 
salt of dinitrophcnol (Basilit or Bcllit) has given results in 
some case.s equal to those obtained with tar-oil, the 
method must be properly used, and even then sometimes 
fails to reach the standard of “ antiseptic power,” a— 16, 
which the author regards as rcqtiisitc ; {a— * , in which 
2 is the. number of kilos, of antiseptic absorbed by 1 cub, m. 
of wood, and p the number of grms. requind to keep 
1(K) ('.c. of culture medium, gelatin or agar, fri»e from 
penicillium). For this purpose other substances, cheaper 
and more soluble, alone or in admixture with oxistmg 
substances, arc required. — 0. E. M. 

“ Mammoth ” pumps and sludge elevators for mixing and 
transporting slurry. Steen. Chem.*Zcit., 1914, 38, 
590. 

The stirring effected by these pumps (this J., 1914, ,301) 
in so vigorous that slurry left standing for days is ready for 
use soon after starting the pump, and considerable saving 
is effected, since constantly running stirrers are not 
neco8.sary. The air lift pump is suitable for moderate 
lifts; the elevator, which will d(!al with large stones, 
is not thus limited. It eonsi8t44 of a largo vessel, 
suitably connected, into which the slurry is first drawn by 
suction, and from which it is then expelled by compressed 
air. The valves are automatically controlled by the liquid. 
I’hroe cub. m. of slurry are raised 15 m. in 3 minutes 
by an expenditure of 23 amp. at 500 volts. The elevator 
is capable of transporting slurry varying widely in con- 
sisUmey.— 0. E. M. 

Inorganic syntheses [of siliraks, aluminaks, slannafes, 
fe.rriks, chromites, manganiks, titanates, and zirconakA. 
Pukall. See VI I. 

Patents. 

Roofing-comjmitions [ ,■ Plastic fire-resisting ]. E. A. 

White, Torenure, Ireland. Eng. Pat. 1805, Jan. 23, 
1914. 

Melted natural bitumen (1 part by vol.) is added to 4 
parts of calcined pure silica sand, both at 200^ C., and 
with those are incorporated 10% by weight of lead oxide 
and 10% of mixed alkali silicates (at 160° C.). Th<* 
silicates are prepared by molting together finely ground 
silica sand 100 parts, potash 29, calcined ball soda 24, 
and ground wood charcoal 9 parts, and boiling till the 
mass is of a gelatinous consistence. The composition 
is spread as a layer (at least | inch thick) on a foundation 
of felt or the like (preferably ” Ruberoid ”). — F. Sodn. 

Wood; Preservation of . R. A. Marr, Ghent, Va., 

U.S. A. Eng. Pat. 2084, Jan. 26, 1914. 

Wood is immersed in an open bath containing a non- 
volatile material insoluble in water, and of m. pt. not over 
212° F. (100° C.), a somewhat volatile aromatic hydro- 
carbon, and a solid material so finely divided as to bo 
carried into the pores and ducts of the wood and sufficiently 
hard to render it insect-proof. A suitable obmposition 
is paraffin wax 100, naphtnalene 5—15, and diatomaoeous 
earth 2—5 parts. Paris green or other solid insecticide 
may be used in addition to or instead of the diatomaceous 
earth. The bath should be maintained at 212° to about 
240° F, (100°— 116° G.), but a second treatment at a 
lower tem{mtare may be given to secure supersaturatioD. 
Impregnation is oon^te even with green wood having 
the bark intact.— F. Sodn. 
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ImpretnaUng and <.««■ poroM material 

mm F. Moll, ^Im, and A. Komel, Marktredwite. 
Germany. Eng. Pat. 25,682, Nov. 10, 1913. 

See Fr. Pat. 463,630 of 1913 ; thw J., 1914, 356.— T. F. B. 

Forms mMal [wo<d] ; Ajqnratus for impregnating . 

5^*1 Carmunnock, and H. L. Galloway, 

KilmaMm, Assignors to Saveoil Creosoting Machine 
” ^*®*8«^* U S- Pat. 1,104,488, July 21 
1914. Date of appl., Sept. 16, 1913. 

See Eng. Pat. 26,029 of 1012 ; this J., 1914, 315.— T. F. B. 

ExtreKtioUy in a soluble fotm, of alkalis present in natural 
double silicates. Fr. Pat. 466,952. Sec Vll. 


X.~^METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 


Pig iron ; 1 ncrease of the strength of 
iron obtained by the use of German 

low i n exirbon . A. Geissel. Stahl 

u. Kiscn, 1914, 84, 1291—1294. 
Mechanical tests made on a num- 
ber of bars cast from iron im- 
proved by addition of low-carbon pig 
iron of German production, showed an 
increase of strength of about one- 
fourth with 15% of the l(>w-carbun 
iron, and a correspondingly greater 
increase with larger additions. — T. St. 


for smtUing [copptr-bearing] eoncenUraiss, 
E. W. Honeyman. Eng. and Min. J., 1914, 9S> 199—201. 
A furnace is^ described for smelting 440 tons per day 
of copper- bearing concentrates such as are usually treated 
in a reverberatory furnace. The blast-furnao© is 44 in. 
Wide at the tuyjtres and 33 ft. long, and is worked with 
a blast of 20,000 cb. ft. of air piw min, at 14 o*. prossnre. 
It is constructed of single-tier water jackets, arranged one 
at each end and 1 1 along each of the longer sides. Three 
4 j in. tuyeres are provided in each side jacket. The upper 
l»art of the furnace structure is formed by a series ol air 
jackets suspended from a se^iarate frame, and the lop is of 
gable form with 4 uptakes. 5 ft. in diameter. The paper 
includes detailed drawings with dimensions. — A. T. L 

in gold; Dilute solutions of . C. T. 

Hoycook and F. H. NevilU*. Roy. 8oo. Proc.. 1914. A. 
90, 660—562. » * » » 

The solid condition of gold containing up to 6% 
by weight (28 atomic i>cr cent.) of aluminium is shown 
in the figure. Gold can dissolve up to about 2% 
of its weight of aluminium to forn\ a uniform solid solution 
a. With rather more aluminium a new constituent />, 


ircW <» ; Oxy -acetylene . Exyeri- 

metUs on their strength. A. (.'Hinjnon 
and W. C. Grey. Times Eng. Suppl., 

July 31, 1914, 81. 

Tensile tests, after various treat- 
ments, on welded mild steel bars with 
about 0*26%, turned so that the 
fracture would take place at the weld, 
showed considerable nifferenet« in the 
m(?an rt^ults of each treatment and 
in individual bam of each set. The 
weld had an average about four-fifths 
of the strength and one-fifth of the 
ductility of the unwelded steel, and 
its ductility could not be made to 
approach that of the unwelded portion. Repeated 
impact tests made in the Stanton machine, the bars 
notched in the centre of the w’clded portion, also gave 
very variable results. Hammering was the most eflfcctivo 
treatment for inoreasii^ the fatigue -resisting properties 
of the material, but this should m done with the metal 
at a full red beat (800° C.) to remove strains and brittleness 
which might result from hammering the oemparatively 
cool metal near the weld. Reheating and annealing alone 
did not increase the fatigiie-resistanoo of the welded 
}»ortion. The form of treatment which gave the highest 
strength in tension gave the lowest results in impact 
tests. To test the weld with reference to the ovor-hoatod 
zone immediately adjacent, another set of imi^act testa was 
mado on bars notched at the inlgo of the weld. The 
variations in the energy of fracture wore here even greater 
than in the first set, but reheating to 800° C. very nearly 
restored the material to its original strength. Results 
of repeated-imnaot tests on plates of different thickness 
showed very clearly that the thicker the plate the less 
reliable was the wold, and the greater the reduction in 
strength. Autogenous welds must always be regarded 
as somewhat uncertain, there beii^ no means, except 
by destruction tests, of asoortaining whether a weld 
is good or bad ; they should therefore bo accepted with 
extreme caution, if not entirely prohibited, in cases 
where failure would tend to endanger life or limb. 

-T. St. 



which can also vary somewhat in composition, appears 
Hide by side with the a. Next the a disappears and with a 
further rise in the (>ercontage of altimimum a new con- 
stituent D, probably AljAuj appears. The solid S may 
bo regarded as a solvent for a and D. When the repre- 
sentative i)oint posses by cooling out of the triangle b L o 
(^ fig.), « or D crystallises from the previously uniform 
alloy and finally when the slowly cooled alloy posses 
below 424“ C. the phase breaks up to a “ pea^te ’* 
complex of a and D. If cooled further, alloys with between 
2 and 5% Al show a remarkable recalosconoe not indicated 
in the diagram. The a and D of the eutoctoid apparently 
react forming a new and stable substance which the 
authors believe to be the definite compound Au.Al. 

—W. H. P. 

Oun-metal; Mechanical properties of Influence o/ 

temperature. J. C. Longbottom and A. Campion. 
Times Eng. Suppl., July 31, 1914, 81. 

Admiralty gun-metal (Cu 88, Sn 10, Zn 2%) was tested 
mechanically at temperatures up to 760° C. The strength 
and modulus of elasticity remained fairly uniform up to 
about 200° C , and then fell. The ultimate elongation 
reached a maximum at 140° C. and fell to less than 1-6% 
at 360° C. The critical temperatures could not m 
sMOoiated with phase changes of the alloy, and it is con- 
sidered that the results furnish strong evidence for the 
existence of some form of cement between the crystal 




Cl. X.-METALS j METALLURGY, INOLTOINQ ELECTRO-METALLURGY. [Sept. 15, 1W4. 


bomidaries of the metal, upon which the strength and 
other projwrties ore largely dependent. The amorphous 
cement appears to lose its ductifity at a lower temperature 
than that at which it loses its strength.— T. St. 

8(dution of metals in acids. A. Thiel. Z. Elektrochcm., 
1914, 20, 460-463. 

Commenting on the paper of Contnerszwer and Sachs 
(this J., 1914, 753), the author points out that the more 
modern (lata on the overvoltage of hydrogen at metallic^ 
surfaces, do not support the view that it is simply related 
to the solution tension of the metal. The use of the term 
“ passivity ” to describe the condition of slowly dissolving 
zinc is criticised as the retarding influ(‘nces at work are 
probably mainly due to the state of the surface and to 
variations in the overvoltage, and not to passivity as that 
term is usually understoocl. It is also argued that the 
difference of potential of “ local elements ” in an impure 
metal is consequent on and not the cause of the discharge of 
hydrogen ions. The phenomena of solution will probably 
be most satisfactorily elucidated by a study of the magni- 
tude of the surface, of the effect of foroi^ metals on the 
overvoltage and of capillary data. W. H. P. 

Cathodic spaltnivg [of meUtls]. G. W. C. Have. Proc 
Phys. Soc. London, 1913, 26, Part 111. Nat. Phys. 
Lab., Collected ItosearcliCB, 1914, 11, 191 196, 

Cathodic spattering, observed when a current is sent 
through a discharge tube at low ])rosaurcfl, and resulting 
in the deposition of metal on the glass adjacent to the 
cathode, has proved very useful as a means of preparing 
films and mirrors, esjascially in the case of metals intractable 
by the usual methods, the spatteied metal oxpclM 
from the cathode as miiuitc ]»articl(‘H, apparently of the 
same order of magnitude os those present in c(»lloidal 
solutions; they settle only on surfaces positive with 
respect to the cathode and in practice the surface to be 
coated is connected with the anode. Apart from certain 
exceptions the amount of spattering is roughly 
portional to the chemical e(iuivalcnt of the metal. Ihe 
effect is usually marked with palladium, platinum, gold, 
silver, copper, cadmium, and tin, but is small in the case 
of aluminium and iron in air. With cadmium and zinc 
the effect is greatly increased by use of temperature 
of the cathode. The amount of spattering is roughly 
proportional to the square of the current density and is 
mcTOOBi'd by increasing the potential drop at the cathode, 
e.g. bv diminishing the pressure of the gas in the tube. 
Hydrogen, nitrogen and carbon dioxide act unfavourably. 
Mercury vapour, oxygen, and more esjwcially the mon- 
atomic ‘gases, helium, neon, argon, krypton, and xenon 
bring about marked spattering of nearly all metals, 
argon being particularly effective. The appearance and 
properties of the depi^it deiiond upon the nature of the 
The spattering is usually confined mainly to points 
and edges of the cathode, where the potential gradient 
attains a maximum ; and it is suggested that the blacken- 
ing of X-ray tubes might be largely prevented by con- 
structing the cathode wholly free from sharp edges anil the 
antioathode of approximately spherical shape. — A. S. 


French electrochemical and electrometaUurgical industries. 

For. Off. Ann. Ser. No. 6324. [T.R.] 

A LABGB company hitherto engaged in the manufacture of 
paper and sodium at RioupCroux in the valley of the 
Romanche (IsAre). from whose waters it derives its power, 
has given up these branches of industry as the result of 
: a law suit, and has embarked instead on the manufwture 
* of ferro-alloys and calcium carbide. The French siyndicate 
! controlling the manufacture of the l^ter product has 
; recently made a substantial reduction in its price, with a 
I view to combating competition. . ^ 

' The company working the Paul Girod patents for the 
' manufacture of spooial stoelfl and ferro-alloys at Ugmes 
I (Savoie) and elsewhere, has lately acquired further works 
1 and water-power on the Bon Nant near St. Gervais-l^- 
i Bains. In future the manufacture of ferro-alloys will bo 
I conliiied to the Ugines works of tbo company, while that of 
I calcium carbide will bo carried on at their works in ^witeer- 
land. Licences have been granted for working the Paul 
Girod processes to the Bethlehem steel works of America, 
and the French company is at present engaged in mounting 
extensive plant in the Ansaldo-Amistrong works m Italv 
and the Putiloff works in Russia. The two Paul Gircja 
companies — for forro-aUoys and cloctric steels rt^spoctively 
— have lately reorganised their finances by means of a 
, drastic reduction of capital. , i , 

! Largo hydro-electric works are about to be oroctea at 


ijargo nyuro-oiouLnu wuin-o 

1 Laroquebrou (Cantal) for the production of nitrate of soda 
' in the electric furnaco. The motive jwwpr will bo fur - 

' nisliod by moans of a dam to be built across the Cere. 

causing a WiitorfaU 488 ft. high. The cost of this ontt-r- 
' prise is estimated at £890, 000. Another works for th(^ 

; manufacture of artificial nitrates is in contemplation at 
I Bouvillard, near Aiguebello (Savoie), with power donveil 
from the Arc at La Chambre. The manufacturo ol 
i oloctroiles is actively carried on in the works of the 
1 Electrode Company situated at Venissioux on the outskirts 
of Lyons, whoso output exceeded 5,000 tons in l*^**^* 
Up to the present time no nitndes have been produced 
by the Soc.i^t6 G6n6ralo des Nitrures at their works at St. 
Jean do Maurieimc. Arrangements are said to have been 
concluded with a Norwegian coiicom with works at Arondal 
(25,000 H.P.) for the production of nitrides on account of 
the French company for importation into France^— tbs 
move being explained as necessitated by the lack of sutn- 
ciont power in the St. Jean de Maurionno works. Another 
company is at present engaged in perfecting a rival process, 
the invention of Coutagne. 

Nickel cooking utensils. Vuk. See XI\b. 

i lodate method for determination of copper. Brostrom. See 
I XXIIL 

: Sensitiveness of some, reagents for lead. Eegriwe. See 
‘ XXIIL 

Radium ; Technology of the extraction and utilisation of • 
’ Stemlicht. See VII. 

Detection of antimony in qualitative inorganic analysis. 


Colloidal gold solutions ; Reactions in the preparation of 

try the formaldehyde method, and the influence of carbonic 
acid on the formation of these solutions. W. v. Naumoff. 
Z. anorg. Chem., 1914, 88 , 38 — 48. 

The preparation of colloidal gold golut.ons by Zs^mondy’s 
method (this J., 1808, 767) is considered to involve the 
intermediate production of gold hydroxide and potassium 
aurate. Deep red stable solutions wore prepared by direct 
reduction of the latter compound, the reaction being 


2AuO,K -f 3H.CHO-f K,CO 
2Au-f3HC0,K.fKHC0,+H,0. 

Carbon dioxide, in sufimient q^uantity, completely pre- 
vented the formation of colloidal solutions, but by boiling 
for 6—10 mins, before reduction, satisfactory results were 
obtained oven cold, in presence ol addra nuclei (see 
Z, physik. Chem., 1906, 56, 66 ; 1909, 68, 129).— F. Sodn. 


Report of National Phy&M Laboratory. [Resistivity of 
sted conductor rails.] See XXIII 

Patents. 

Pig iron; Manufacture of . C. A. KeUer, Paris. 

Eng. Pat. 22,692, Oct. 8, 1913. 

Scrap iron or steel is melted in an arc electric furnace 
with suitable slags, and the desired amount of carbon 
i^ded. Other elements may be added in the form of 
ferro-alloys, or as oxides with the carbon neo^ajy for 
their reduction. Dephosphorisation and desulj^urisation 
are effected with an oxidising basic calcium sbe and when 
dephosphorisation is oomj^ete, finely divided o<ml is 
intWuW into the body of the metal, conveniently 
through a ho)low electrode, and the metal is then trans- 
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ierred to a Beoond eleoti io furnace where it is desulphui ised ; 
by a nou*oxidiain|^ calcium slag. Alternatively^ the | 
oarbon for carburising the metal may bo placed at the : 
bottom of the second furnace. To obtain a metal with j 
low silicon and high carbon content a slag containing a ; 
minimum amount of silica or other easily reducible oxide 
is employed in the smallest amount required for ptiriiica- 
tion.-T. St. 


EUctrodes for deUrical ameUing fumacea ; Coolifiif tower 

. F. Krupp A.-G., Essen, Germany. Eng. Pat. 

67ai, March 17, 1914. Under Int. Conv., Deo. 13, 1913 . 
Thk rod shaped electrode, D, is provided with a part, 
which is joined to the conductor, P, carrying the current, 
this part, d^, lies between the head-piece, d*, of the 


; A pparcUuafor manufacturing . G. H. Benjamin, 

New York. U.S. Pat. 1,102,382, .July 7, 1914 ; date 
of appl., Nov. 7, 1913. 

The plant consists of a mixer, movable tilting hearths 
running on two circular trackways which intersect, and 
a ladle for the refined metal. Hoods, movable vertically, 
occupy fixed positions on the trackways for use with tne 
hearths. Some of the hearths are heated by gas, the 
others electrically. — T. St. 


Ore separating and the like ; Process and apparatus for 

hydraulic jigging, • K. Klcinborg, Libuschin, 

Austria. Eng. Pat. 13,191, .June 6, 1913. 

The pressure of the air contained above the water is 
regulated in chambers distributed over the jig sieve, the 
regulation of the compression corresponding to the up lift 
being effected independently of the rarefaction duo to the 
■descent of the wattjr. — W. K. S. 


1 


Ores ; Concentration of . Minerals Separation Ltd., i 

London. From T. M. Owen, Broken Hill, N.S.W- 
Eng. Pat. 16,141, July 12, 1913. 

UoMPLEX sulphide (galena and blende) slimes are first 
agitated with a limited amount of air and a minute 
<piantity of eucalyptus oil (1 oz. ]XM‘ ton of ore) at th»i 
■ordinary temperature without the addition of acid. The 
greater proportion of the galena having been thus removed 
in the froth, the pulp is treated with a further addition of 
oil and increased air supply, and, if desired, with acid, to 
recover the blonde. A preliminary flotation separation 
may be made withoiit tne addition of a frothing agent 
but W'ith the use of an acidulated solution. — T. St. 


Ores ; Concentration of . Minerals Separation, Ltd., 

and H. H, ( ireenway, London. Partly from H. Lavers, 
Broken Hill, N.S.W., and A. H. P.‘ Lowry, Prahran, 
Victoria, Australia. Eng. Pat. 16, .302, July IJ, 1913. 
Sodium carbonate (1%) is added to the warm sodium 
bichromate solution mixed with eucalyptus oil (see Fr. 
Pat. 468,051 of 1913 ; this J., 1913, 1018) to separate 
certain sulphides such as galena and zinc blende by 
flotation. — W. R. B. 


Ores; Apparatus for recovering valuable conatituenia from 

. F. H. Prentiss, Assignor to L. B. Prentiss, San 

Francisco, Oal., and R. C. T..ane, Berkeley, Cal. U.S. 
Pat. 1,104,132, July 21, 1914; date of appl., Jan. 17, 
1910. 

Within and permanently secured to a rotating vessel is 
a screen having the shape of an inverted cone. A layer 
of the ore rests upon the screen, forming a jig-bed, and 
the gangue is washed out by a pulsating stream of water 
forced into the annular space between the screen and the 
outer vessel, the valuable particles of hkh s^ific gravity 
being forced through the screen by centrifugal force.— -A. S. 

Mellina furnaces. I. Hall, Birmingham. Eng. Pat. 5664, 
Marche, 1914. 

'The bottom of the melting-pot is fitted with a valve 
wWoh can be worked by means of a lever pivoted outside 
the cover through which the valve spindle passes in an 
air-tight manner. The pouring-spout has a gate for 
checking the flow when ohargina moulds. A perforated 
shield surrounds the valve within the malting-pot to 
prevent dross from flowing out. — W. R. S. 



electrode and a cooling jmt, DL The lower end of the 
electrode, which is provided with helical ribs, is surrounded 
by the pot, 1)^, with a slight amount of clearance, and 
water is circulated between the ribs, as indicated by the 
arrows, x, — B. N. 



The ore is melted in an inclined channel movable longi- 
tiidinally between two electrodes arranged one behind 
the other, or the channel may be fixed and the electrodes 
displaced, or both may be made movable, the relative 
movement being in harmony with the rate of melting. 
The charging arrangement, near to the higher electrode, 
is displaced at the same time as the electrodes, thus 
automatically feeding the chamber with fresh charges 
according to the rate of fusion. The channel la formed 
of several sections, supported on insulated carriages which 
descend on inclined rails as required. — B. N. 


fetol foil; Manufacture of coloured bronze, and-— . 
Genthiner Cartonpapierfabrik, Gos. m. b. H., Berlin. 
Eng. Pat. 9384, April 15, 1914. Under Int. Cobv., 
Deo. 23, 1913. 

k I.AYKR of colour or bronze is applied to a carrier or backing 
f fibrous material such as thin paper, which is w^uontly 
estroyed by treatment with hot 10% sujphuno acid 
nd heating, ig. by passing over a heated oyli^r ot 
lates. Or, the paper may bo saturated ynth the dum 
cid, the bronze or colour applied, and the paper then 
estroyed by heating. — W. R. 8. 

fetal alloy. S. Wein, Now York, Assignor to J. A. 
Strauss, trustee. U.S. Pat. 1,102,618, July 7, 1914 ; 
date of appl., Oot. 6, 1913. 

LN alloy consisting of A1 60 to 86, Te J to 1%, and Zn the 

nma.iniinr. ^T. 8 t. 



Oot. 16, 1913. 

An Alloy of tin, silver, cadmium and alnminium.— *A. S. 
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OrM ; Apparatus for roasting and sintering . A. S* 

Dwight, Now York, Asaignor to Dwight and Lloyd 
Metallurgical Co. U.S. Pat. 1,102,982, July 7, 19U; 
date of appl., Fob. 2, 1010. 

A SHALLOW veeacl, divided into two parts by a perforated 
false bottom, is supported on trunnions, one of which is 
hollow, and opens into the vessel btdow the false bottom. 
Ore containing a combustible is placed on the latter in 
relatively thin layers and is kept in position by a grid 
placed on top. Air or other supporter of combustion is 
passed through the hollow trunnion and the lower com-^ 
partment and upwards through the ore. — T. St. 

Ort-dusl ; Proenss for preparing for smelting. W. 

^■oopt^r, Denver, C-olo. U.S. Pat. 1,103,400, July 14, 
1914; date of appl., April 20, 1914. 

Gee-dust is saturated with a solution of a calcareous 
binder, the mass allowed to harden, and then blasted into 
lumps by means of explosives. — T. St. 

Pyrite ; Process of rejcovering sulphur in elementary form 

from . G. Rigg, Palmerton, Pa., Assignor to New 

Jersey Zinc Co., New York. U.S. Pat. 1,103,081, 
July 14, 1914 ; date of appl., Mar. 27, 1911. 

Pyrtte is heated at a k^mporature below’ its melting point, 
c.g.^ at 000® — 800" C., in the absence of air, whereby a 
portion of its sidphur is cxwlled and magnetic sulphide 
(pyrrhotite) is formed. — A. S. 

Zinc blende ; Process of preparing pyritiferous for 

magnetic separation. G. Higg, Palmi^rton, Pa., Assignor 
to Now Jersey Zinc Co., New York. U.S. Pat. 1,103,082, 
July 14, 1914 ; date of appl., Mar. 27, 1911. 

The ore is heated, in absenoe of air, at a temperature 
l>e]ow the fusing point of pyrite and the dissociation point 
of zinc blonde, in order to convert the pyrite into pyrrhotite 
(see preceding abstract). — A. S. 

Zinc; Muffle furnace for the prodiiciion of . H. 

Koppers, Esseu-Kiihr, and N. Ijcngersdorf, Bunziau, 
Germany. Eng. Pat. 0349, March I'i. 1914. 

The furnace is made up of indejiendent units each com- 
mising a group of muffles and separate regenerators. 
The latter may be placed above or below the muffles but 
in both cases receptacles with inclined bases are provided 
to receive any slag escaping from the muffles, and so 
prevent it from reaching the regenerators. The burning 
gases in both cases })aBs over the receptacles so that the 
slag is kept fluid and can bo run of! when desired. Ash 
pockets are provided in front of the muffles, the ash 
passing down conduits into a discharge channel which is 
filled with water to cool the ash and prevent the develop- 
ment of dust. — T. St. 

Condenser for zinc mpoura. M. Appel, Johnstow'n, Pa. 
U.S. Pat. 1,103,123, July 14, 1914; daU^ of appl.. 
Sept. 25, 1913. 

The condenser consists of an outer metallic casing with an 
inner refractory lining. The zinc enters at the bottom 
and passes around vortical cooling tubes, arranged in rows, 
those of each row being spaced apart, and those of adjacent 
rows being in stagger^ relation, the corners of the tubes 
of one row abutting the corners of the tubes in adjacent 
rows. A gaseous cooling medium is forced downwards 
through the tubes. — T. St, 

SmeUer-fames ; Process of rendering useful and 

recovery of their values. C. S. Vadner, Salt Lake City, 
Utah. U.S. Pat. 1,103,166, July 14, 1914; date of 
appl., March 8, 1913. 

The fumes are mechanically purified* then mixed with 
hydrocarbon gases which have been passed through a 
column of red-hot coke, and the mixture heated to a high 
temperature in a gas-converting chamber. The products 
are cooled to remove moisture and part of the imporities, 


and then passed through scrubbers of lime rook and ferrio 
oxide into receptacles for use for power and fuel purposes* 

— T. St. 

[Tungsten] Sintering and sireUdiing process ; Combined 

. K. R. R. Seifert, Charlottenburg, Germany. 

U.S. Pat. 1,103,382, July 14, 1914; date of appl.^ 
April 21, 1913. 

Wolfram (tungsten) or other metals and their alloys 
are heated electrically in a reducing atmosphere to sintering 
point, and simultaneously stretched by being passed 
through a suitable water-cooled die. — T. St. 

Copper matte ; Bessemerising . J. B. Hcri’csh ff,. 

jun., Assignor to Nichols Copper Co., New York. U.S. 
Pat. 1,103,925, July 14, 1914 ; date of appl., Aug. 12,. 
1912. 

Copper silicate is charged on to the molten mass in a^ 
converter and forms a thick viscous mass, without being 
affected chemically. The charge is then run off, and matte 
introduced upon the heated silicate, which forms the flux 
for the new charge. — T St. 

Gold ; Process for saving from sand. 0. H. Hamilton,. 

Oregon City. Grog. U.S. Pat. 1,104,112, July 21, 1914 ^ 
date of appl., Oct. 18, 1912. 

The thoroughly dried sand is passed through a fine-me.sh 
screen and then through a device M'hich is agitated so 
as to f(»rcc the finest powdered gold through tine bolting 
cloth. — A. S. 

Ores ; Means for and process of treating . F. P. 

Arnold. Carbondalo, Pa., and G. F. Wedtunan, Washing- 
ton, D.C. U.S. Pats. 1,104,239 and 1,104,287, July 21^ 
1914 ; dales of appl., May 23 and Feb. 12, 1914. 

(1.) A RECEPTACLE is mounted on hollow trutmions so 
that it ean be revolved. The trunnions have detachable 
covers and means are provided for closing tlmir inner 
ends. The on' is fed into the reccptaele from a hopyK'i* 
which can be moved longitudinally into and out of one 
of the trunnions and means are provided for supplying 
neutralising agents to the ore. Through tiie other trun- 
nion passes a ]>ijw for BUj)})lying a highly heated gas to 
tln^ receptacle and fitted W'ith a eonnection for with- 
drawing the react ion -gases charged with “ values.” (2.> 
Live steam is expanded, thci condensed water drawn off, 
and the dry steam supcrhcatc'd and passed through a 
charge 4)f coinininuted ore impregnated with a neutralising 
agent composed of sodium bicarbonate, caustic potash, 
and sodium chloride, the ore being heattid and agitated, 
and the effluent gases srrested and condensed. — A. S. 

Metallurgical method [for titaniferous iron ore], A. J. 
Rossi, Niagara Falls, N.Y., Assignor to The Titanium, 
Alloy Manufacturing Co., New York. U.S. Pat. 
1,104,317, July 21, 1914; date of appl,, April 10, 1914. 
Iron ore containing not less than 3% of titanic oxide ia 
smelted below 1700" C. w’ith carbon and with mangani- 
ferous iron ore containing a quantity of manganese oxide- 
amounting to not le ss than 10% of the titanic oxide. — A, 8. 

Electrolyte for use in eleclro-meiullurgical processes. N. H. M. 
Dekker. Fiist Addition, dated March 3, 1913, to Fr* 
Pat. 457,816, July 22, 1912 (this J., 1913, 602). 

Two mols. of an alkali or alkaline-earth sulphate to one 
of zinc sulphate are employed in the electrolyte, the- 
additional molecule of the alkali or alkaline-earth o:m> 
pound forming sulphuric acid and oxygen in the anode 
oompartment and alkali or alkaline-earth hydroxide ia 
the cathode oompartment. Thtf hydroxide reacts with the. 
metallic sulphate, precipitating zinc hydroxide and re- 
forming the alkali or alkUine-earth sulphate. — B. N. 

Copper, leadf and zinc; Separation of from sulphide: 

or oxide ores or metallurgical products, W. Borohers and 
W. Menzel. Ger. Pat. 276,904, July 29, 1913* 

Sulphide ores contain^ oop{^, lead, and sine are> 
roasted to produce oxides, which are smelted in the^ 
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cleotrio famaoe with the r^uisite addition of oarbonaoeous 
matter; the volatilised sine and lead are oollcoted in a 
solution of sulphuric acid, or a mixture of sulphuric and } 
sulphurous aoi^ such as is obtained by passing the gMce i 
from the roasting furnace into water. The zinc dissolves 
whilst the lead is found in the residue. Oxide ores arc 
mixed with sulphide ores and then roasted as describ^ 
above. — ^T. F. B. 

Steel ; Proceja and apparatus for the manufacture of . 

N. E. Macoallum, rhoenixville, Assignor to F. I*. Norris, 
Phrenixville, and The Phoenix Iron Co,, Philadelphia. 
Reissue No. 13,782, July 28, 1914, of U.S. Pat. 1,057,564, 
April 1, 1913. Bate of appl., May 26, 1914. 

Seb thU J., 1913, 492.— T. F. B. 

I ron ores ; Briquetting . W. Mathosius, Charlotton* 

burg, Oermany. U.S. Pat. 1,104,124, July 21, 1914. 
Date of appl., July 22, 1913. 

See Fr. Pat. 460,954 of 1913 ; this J., 1914, 85.— T. F. B. 

Bare metals such as thallium anti, radioactive metals from 

lead ores ; Means for the. extraction of and production 

of a white pigment. E. (!. K. Marks, London. From 
Beutscho Felson Oil Ges. Franzen und Co., Berlin. 
Eng. Pat. 16,892, July 23, 1913. 

See Ger. Pat. 264,526 of 1912 ; this J., 1913, 1078.— T. F. B. 

Chloridizing ores and residues ; Process of . A. 13. 

L(‘doux, New York. Eng. Pat. 17,411, July 29, 1913. 
Under Int. Conv., Aug. 13, 1912. 

See Fr. Pat. 460,579 of 1913 ; this J., 1914, 88.— T. F B. 

Furnaces; Electric . W. N. Oafts, Ob<‘rlin, Ohio, 

U.S. A. Eng. Pat. 18,072, Aug. 8, 1913. 

See U.S. Pat. 1,069,923 of 1913 ; this,!., 1913, 915,— T.F.B. 

Furnace; Electric . E Stjissano, Turin, Italy. 

U.S, Pat. 1,105,859, Aug. 4, 1914. Date of appl., 
Oct. 15, 1913. 

See Eng. Pat. 22,723 of 1913 ; this J., 1914, 89.— T. F. B. 

Furnace; Electric . N. Tc'strup, Ix»ndon, and T. 

Rigby, UumfricB, Assignors to Wetearbonizing, iJd.. i 
lA)ndon. U.S. Pat. 1,106,166, Aug. 4, 1914. Bate of 
appl.. Bee. 6, 1911. j 

See Eng. Pat. 19,923 of 1911 ; this J., 1913, 93.— T. F. B. 

Chromium and high percentage alhgs thereof ; Manufacture 

of . C. A. Keller, Paiis. Eng. Pat. 23,566, Oct. 17, 

1913. Under Int. Conv., Oct. 21, 1912 
See Fr. Pat. 461,098 of 1912 ; this J., 1914, 204.— T. F. B 

Metal-piclcUng process. T. R. Bavidson, Westmount, 
Cana<la. U.S. Pat. 1,104,107, July 21, 1914. Bate of 
appl., July 11, 1913. 

See Eng. Pat. 16,554 of 1913 ; this J., 1914, 355.— T. F. B. 

Boasting-furnace. K. J. Beskow and A. Ramcn, Helsing- 
borg, Sweden. U.S. Pat, 1,104,288, July 21, 1914. 
Date of appl., Aug. 18, 1910. 

See Eng. Pat. 12,214 of 1911 ; this J., 1911, 1157.— T. F. B. 

Open-hearth furnace ; Begeneratine . T. B. liogerson, 

Tollcross, Glasgow. U.S. Pat. 1,104,448, July 21, 1914. 
Bate of appl., Feb. 24, 1914. 

See Eng. Pat. 10,853 of 1913 ; this J., 1913, 11 16.— T. F. B. 

Magnetic separator. H. J. H. Nathorst, Malmberget, 
Sweden. U.S. Pat. 1,106,293, July 28, 1914. 

See Eng. Pat 8485 of 1913 ; this J., 1913, 1116.— T. F. B. 

Bust-pro \fing products, Gter. Pat. 276,122. See XIIJ* | 


XL-EUiCTlKHaiEM^ 

Electrochemical reactions in which the current passes to 
electrolyte through a gas space. Haber. Chem.-Zeit., 
1914, 88, 695. 

To determine whether the exisienoo of an oxidising or 
reducing phase, cjnsisting of the charged ions and the 
material of the electrode, is essential for the oxidation or 
reaction of depulariscn, a current was passed through 
dilute sulphuric acid between an ordinary electrode and a 
cathode arranged in an evacuatetl gas spaoe. The gases in 
the cathode space wore analysetl and found to contain 
more hydrogen than would iie expected from Faraday’s 
law'. The oxidation products, {K^rsulphuric acid and Caro’s 
acid, w'cre found in the olectrol 3 rte The effects of concen- 
tration, temperature, duration of experiment, and strength 
of current w’ore studied. — A. T. L. 

Besistivilics of glass und fused silica at high iempeta wes, 
Cainpl)oll. See VllI, 

Bejtort of National Phqsical Laboratory. [Standard cetta.] 
'See XXIll. 


Patents. 

Anodes oj massive manganese peroxide; Manufacture of 

. Siemens und Halske A.-G. and M. Huih, Berlin. 

Eng. Pat. 27,365, Nov. 27, 1913. Addition to Eng. Pat. 
605 of Jan. 9, 1909 (this J., 1909, 1145). 

The decomposition of the manganese nitrate is carri^ on 
in the mould in several phtwes, and further quantities of 
manganese nitrate art* added continuously during the 
heating operation. — B. N. 

Cells ; Galmnic . E. Achenbaoh, Hamburg, Ger- 

many. Eng. Pat. 10,616, April 29, 1914, 
Magnesia or lime is added to an alkaline electrolyte, 
and heated to about lOO'" C. for use in a dry coll. — B. N. 


Positive electrodsiS of alkaline accumulators ; Preparation 

of a mass for the . Svonska Ackumulator Aktie- 

bolagtjt Juugnor. Fr. Pat. 407,311, Jan. 14, 1914, 
Under Int. Conv., Jan. 16, 1913. 

The mass is formed of higher oxygen compounds of nickel, 
which are reduced to a lower state of oxidation, before the 
formation of the accumulator, by the aid of a reducing 
liquid or gas. Finely dividc^i zinc or aluminium may be 
mixed with the active material, so that hydrogen is formed 
by contact with the alkali of the aooumulator or with a 
neutral liquid ; or sugar may be mixed with the mass, so 
that on immersion in waU^r the sugar is dissolved, thus 
effecting the desired reduction. — B. N. 

Bemoval of water [by eXeclfO-Oimo t«] from organic and 
incjrganic substances. Ges. fur Eloktro- Osmose m. b. H.» 
Frankfort-on-Maiiic, Germany. Eng. Pat. 6993, March 
19, 1914. Under Int. (k)uv., June 2, 1913. 

The substance is sub-divided as finely as possible in the 
presence of an electrolyte before treatment, the operation 
l)oing carritxl so far and the quantity of added eIe<rtrolyto 
such that the degree of dispersion (hnenoss of subdivision) 
of the solid approaches the maximum value as nearly as 
possible. — B. N. 

Organic or inorganic substances ; Bemoval of water [by 

electro-osmosis] from . Ges. fiir Elektro-Osmose 

m. b. H., Frankfort-on-Maine, Germany. Eng. Pat, 
6995, March 19, 1914. Under Int. Conv., July 2l, 1918. 
Addition to Eng. Pat. 6993 of 1914 (see preceding ab- 
stract). 

A OOELOID body, in addition to the electrolyte, is added to 
the material under treatment.— B. N. 
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Furnaces ; Admission of gas into electric arc . Eke- 

irodcs for electric arc furnaces. Norsk Hydro-Elektrisk 
Kvttlstofaktioselskab. Fr. Pats. 406,961 and 466,962. 
Jan. 3, 1914. Under Int. Conv., Jan. 17, 1913. 

(1) The air, or other giw. is supplied through the walla 
of the furnace into the arc, sprotd into a disc-like form, 
by means of (shannela arranged in the forms of frustums 
of cones, the latter having a common base in the plane 
of the disc flame. The channels, which communicate 
in groups with annular distributing chambers, are 
narrowed towards the interior of the flame chamber, and^ 
their position is such that a movement of rotation may be 
given to the currents of air in a direction opposite to that 
of the flame : the external annular chambers may serve 
to feed the flame chamber with cooler" gas. (2) Cross-bars, 
with arrangements for cooling, are adapted to the electrodes 
to prevent vibration, and both the electrodes and cross- 
bars are adjustable, the former longitudinally and the 
latter with respect to the walls of the furnace. — B. N. 

Metallic sulphides; Electro-technical application of the 

electrical properties of , particularly for the conslruriUm 

of resistances. G. Mascarini. Fr. Pat. 467,167, Jan. 9, 
1914. Under Int. Conv., Jan. 11, and Nov. T), 191,3. 

Mktatj.tc sulphides, such as iron sulphide, are used ^or 
the construction of resistances employed for the automatic 
starting of triphase motors with rotary coils, and for short- 
circuiting the rotor as soon as the speed of the object is 
attained. — B. N. 

Furnace ; Electric . A, Scott-Hansen, Assignor to 

Norsk Hydro-Elektrisk Kvaclatofakticselskab. Chris- 
tiania. U.S. Pat. 1,096,321, May 12, 1014. Date of 
appl., Jan. 6, 1914. 

See Fr. Pat. 466,961 of 1913; preceding. — T. F. B. 

Ozone-producer. H. A. Thomson, Assignor to Scientitic 
Treatments, Ltd., Glasgow. U.S. Pat. 1,105,717, 
Aug. 4, 1914. Date of appl., Aug. 6, 1912. 

See Eng. Pat. 18,626 of 1911 ; this J., 1912, 252.— T. F. B. 


8heja butter and mowrah fat ; U nsaponifiabk matter of . 

P. Berg and J. Angerhausen. Z. Untersuoh. Nahr. 
Genussm., 1914, 28 » 73 — 79. 

Three samples of shea butter contained 6'3 to 6'86% 
unsaponiflable matter, of which 0*95 to 2*56% was insoluble 
in alcohol. The phytostorol (0-09 to 0*12%) naelted at 
162® — 153®C. Mowrah fat (2 samples) contained 1*7 
and 2*2% 
insoluble ii 
(m. pt. lii 
unsaponifia 

of -+ 38*5 to 39*5 and iodine value 66*6, the corresponding 
values of mowrah fat unsaponiflable matter being -f-33*0 
to 35*5 and iodine vahie 68*6. The greater dextro- 
rotation of this part of the unsaponiflable matter was the 
only material analytical difference between the two fats. 
The presence of 10% of the dextro -rotator v portion of tho 
unsaponiflable matter of shea butter had a pronounced 
effect upon the refraction at 40“ G., 8[>eciflc rotation, and 
saponification value of the fat and fatty acids. — (\ A. M. 


unsaponifiable matter, with 0*31 and 0*27 
1 alcohol, and 0*04 and 0*05% phytosterol 
5® C.). After sej^aration of phytosterol the 
ble matter of shea butter had a specific rotation 


Oils; Hardoiing [hydrogenation] of . Hiipke. Chem.- 

Zeit., 1914, 38, 392. 

The largest German factories engaged in hydrogenating 
oils arc the Bremcn-Bosigheimer (.)elfabriken, where 
only edible fats are hardened to prmluce “ Brebesol,'" 
and the Germania Oil Works at Emmerich, which produce 
only technical products {tahjol and camielite) from whale 
and fish oils. Tho hydrogen used in tho Bremen Works 
is obtained from water-gas by tho iron-eontaict process 
of Messerschraitt at a cost of about 4 pfg. |)t'r cb. m. 
(about Is. l^d. jx'r 1000 cb. ft.). According to the 
Customs retuins the imports of crude oils, etc., into 
Bremen in 1913 were 37,581 ; palm and jialm 

kernel oils, 34,271; arachis nuts, 28,624; cotton seed, 
82,795 ; and sesame seeds, 28,735 ; total, 212,006 metric 
tons, the value of which was estimated at. M. 50,000,000 
(nearly £2,51X),000). Hitherto soya bean oil has not been 
imported, although particularly suitable for hardened 
edible fats. — C. A, M, 


Electrode masses in alkaline accumulators, composed of 
oxygen compounds of nickel ; Process for regenerating 

the positive . Svenska Ackumulator Aktiebolaget 

Jungner. Fr. Pat. 466,543, Doc. 24, 1913. Under Int. 
Conv., Jan. 16, 1913. 

See Eng. Pat. 72 of 1914; this J., 1914, 796.— T. F. B. 

Electrolytic and electrochemical jrrocess for de-gumming 
textik plants. Fr. Pat. 466,565. See V, 


XIL^FATS; OILS; WAXES. 

Fats; Determimition of the iodme value of . S. 

Weiser and H. G. Donath. Z. Untersuch. Nahr. 
Genussm., 1914, 28 , 66-73. 

The iodine values of eruoic, olaidic, oleic, rieinoleic and 
undecylie acids as determined by the methods of Hubl, 
Waller, Wijs and Winkler were practically concordant. 
With linolio acid only the iodine value obtained by 
Winkler’s method agrem with theory, tho other methocu 
giving too high results. The iodine values of orotonic, 
tiglio and cinnamic acids could not be determined by the 
methods of Hiibl, Waller and Wijs, whereas nearly 
theoretical results wore given by Winkler’s method. 
(Fliarfbaoop. Hungarica, 1I)W, XI.). From 0*1 to 0*6 grm. 
of the fat 18 dissolved in 10 c.o. of carbon tetrachloride, 
and 60 c.c. of Winkler’s solution (N/10 potassium bromate 
solution containing 1 to 1*6 grm. of potassium bromide 
and 10 c.o. of 10% hydrochk^ acid) are added. After 
30 mins, to 2 hours (according to the iodine value) 10 c.o. 
of 10% potassium iodide solution are added, and the 
liberate iodine titrated with thiosulphate solution (see 
also this J., 1914, 601).— G. A. M. 


Lubricating oils; Machine for testing at any tem- 

perature and in cojinection with surfaces of different 
metals. P. M. E. ISchmitz. Z. angew. Chem., 1914, 
27, 468. 

The friction coefficient, con8um])tion of oil, heat pro- 
duced, etc., may be rapidly determined at 20® to 300® C. 
and at pressures of 0 to 200 kilos, per sq. cm. by the 
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cleotrio famaoe with the r^uisite addition of oarbonaoeous 
matter; the volatilised sine and lead are oollcoted in a 
solution of sulphuric acid, or a mixture of sulphuric and } 
sulphurous aoi^ such as is obtained by passing the gMce i 
from the roasting furnace into water. The zinc dissolves 
whilst the lead is found in the residue. Oxide ores arc 
mixed with sulphide ores and then roasted as describ^ 
above. — ^T. F. B. 

Steel ; Proceja and apparatus for the manufacture of . 

N. E. Macoallum, rhoenixville, Assignor to F. I*. Norris, 
Phrenixville, and The Phoenix Iron Co,, Philadelphia. 
Reissue No. 13,782, July 28, 1914, of U.S. Pat. 1,057,564, 
April 1, 1913. Bate of appl., May 26, 1914. 

Seb thU J., 1913, 492.— T. F. B. 

I ron ores ; Briquetting . W. Mathosius, Charlotton* 

burg, Oermany. U.S. Pat. 1,104,124, July 21, 1914. 
Date of appl., July 22, 1913. 

See Fr. Pat. 460,954 of 1913 ; this J., 1914, 85.— T. F. B. 

Bare metals such as thallium anti, radioactive metals from 

lead ores ; Means for the. extraction of and production 

of a white pigment. E. (!. K. Marks, London. From 
Beutscho Felson Oil Ges. Franzen und Co., Berlin. 
Eng. Pat. 16,892, July 23, 1913. 

See Ger. Pat. 264,526 of 1912 ; this J., 1913, 1078.— T. F. B. 

Chloridizing ores and residues ; Process of . A. 13. 

L(‘doux, New York. Eng. Pat. 17,411, July 29, 1913. 
Under Int. Conv., Aug. 13, 1912. 

See Fr. Pat. 460,579 of 1913 ; this J., 1914, 88.— T. F B. 

Furnaces; Electric . W. N. Oafts, Ob<‘rlin, Ohio, 

U.S. A. Eng. Pat. 18,072, Aug. 8, 1913. 

See U.S. Pat. 1,069,923 of 1913 ; this,!., 1913, 915,— T.F.B. 

Furnace; Electric . E Stjissano, Turin, Italy. 

U.S, Pat. 1,105,859, Aug. 4, 1914. Date of appl., 
Oct. 15, 1913. 

See Eng. Pat. 22,723 of 1913 ; this J., 1914, 89.— T. F. B. 

Furnace; Electric . N. Tc'strup, Ix»ndon, and T. 

Rigby, UumfricB, Assignors to Wetearbonizing, iJd.. i 
lA)ndon. U.S. Pat. 1,106,166, Aug. 4, 1914. Bate of 
appl.. Bee. 6, 1911. j 

See Eng. Pat. 19,923 of 1911 ; this J., 1913, 93.— T. F. B. 

Chromium and high percentage alhgs thereof ; Manufacture 

of . C. A. Keller, Paiis. Eng. Pat. 23,566, Oct. 17, 

1913. Under Int. Conv., Oct. 21, 1912 
See Fr. Pat. 461,098 of 1912 ; this J., 1914, 204.— T. F. B 

Metal-piclcUng process. T. R. Bavidson, Westmount, 
Cana<la. U.S. Pat. 1,104,107, July 21, 1914. Bate of 
appl., July 11, 1913. 

See Eng. Pat. 16,554 of 1913 ; this J., 1914, 355.— T. F. B. 

Boasting-furnace. K. J. Beskow and A. Ramcn, Helsing- 
borg, Sweden. U.S. Pat, 1,104,288, July 21, 1914. 
Date of appl., Aug. 18, 1910. 

See Eng. Pat. 12,214 of 1911 ; this J., 1911, 1157.— T. F. B. 

Open-hearth furnace ; Begeneratine . T. B. liogerson, 

Tollcross, Glasgow. U.S. Pat. 1,104,448, July 21, 1914. 
Bate of appl., Feb. 24, 1914. 

See Eng. Pat. 10,853 of 1913 ; this J., 1913, 11 16.— T. F. B. 

Magnetic separator. H. J. H. Nathorst, Malmberget, 
Sweden. U.S. Pat. 1,106,293, July 28, 1914. 

See Eng. Pat 8485 of 1913 ; this J., 1913, 1116.— T. F. B. 

Bust-pro \fing products, Gter. Pat. 276,122. See XIIJ* | 


XL-EUiCTlKHaiEM^ 

Electrochemical reactions in which the current passes to 
electrolyte through a gas space. Haber. Chem.-Zeit., 
1914, 88, 695. 

To determine whether the exisienoo of an oxidising or 
reducing phase, cjnsisting of the charged ions and the 
material of the electrode, is essential for the oxidation or 
reaction of depulariscn, a current was passed through 
dilute sulphuric acid between an ordinary electrode and a 
cathode arranged in an evacuatetl gas spaoe. The gases in 
the cathode space wore analysetl and found to contain 
more hydrogen than would iie expected from Faraday’s 
law'. The oxidation products, {K^rsulphuric acid and Caro’s 
acid, w'cre found in the olectrol 3 rte The effects of concen- 
tration, temperature, duration of experiment, and strength 
of current w’ore studied. — A. T. L. 

Besistivilics of glass und fused silica at high iempeta wes, 
Cainpl)oll. See VllI, 

Bejtort of National Phqsical Laboratory. [Standard cetta.] 
'See XXIll. 


Patents. 

Anodes oj massive manganese peroxide; Manufacture of 

. Siemens und Halske A.-G. and M. Huih, Berlin. 

Eng. Pat. 27,365, Nov. 27, 1913. Addition to Eng. Pat. 
605 of Jan. 9, 1909 (this J., 1909, 1145). 

The decomposition of the manganese nitrate is carri^ on 
in the mould in several phtwes, and further quantities of 
manganese nitrate art* added continuously during the 
heating operation. — B. N. 

Cells ; Galmnic . E. Achenbaoh, Hamburg, Ger- 

many. Eng. Pat. 10,616, April 29, 1914, 
Magnesia or lime is added to an alkaline electrolyte, 
and heated to about lOO'" C. for use in a dry coll. — B. N. 


Positive electrodsiS of alkaline accumulators ; Preparation 

of a mass for the . Svonska Ackumulator Aktie- 

bolagtjt Juugnor. Fr. Pat. 407,311, Jan. 14, 1914, 
Under Int. Conv., Jan. 16, 1913. 

The mass is formed of higher oxygen compounds of nickel, 
which are reduced to a lower state of oxidation, before the 
formation of the accumulator, by the aid of a reducing 
liquid or gas. Finely dividc^i zinc or aluminium may be 
mixed with the active material, so that hydrogen is formed 
by contact with the alkali of the aooumulator or with a 
neutral liquid ; or sugar may be mixed with the mass, so 
that on immersion in waU^r the sugar is dissolved, thus 
effecting the desired reduction. — B. N. 

Bemoval of water [by eXeclfO-Oimo t«] from organic and 
incjrganic substances. Ges. fur Eloktro- Osmose m. b. H.» 
Frankfort-on-Maiiic, Germany. Eng. Pat. 6993, March 
19, 1914. Under Int. (k)uv., June 2, 1913. 

The substance is sub-divided as finely as possible in the 
presence of an electrolyte before treatment, the operation 
l)oing carritxl so far and the quantity of added eIe<rtrolyto 
such that the degree of dispersion (hnenoss of subdivision) 
of the solid approaches the maximum value as nearly as 
possible. — B. N. 

Organic or inorganic substances ; Bemoval of water [by 

electro-osmosis] from . Ges. fiir Elektro-Osmose 

m. b. H., Frankfort-on-Maine, Germany. Eng. Pat, 
6995, March 19, 1914. Under Int. Conv., July 2l, 1918. 
Addition to Eng. Pat. 6993 of 1914 (see preceding ab- 
stract). 

A OOELOID body, in addition to the electrolyte, is added to 
the material under treatment.— B. N. 
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Furnaces ; Admission of gas into electric arc . Eke- 

irodcs for electric arc furnaces. Norsk Hydro-Elektrisk 
Kvttlstofaktioselskab. Fr. Pats. 406,961 and 466,962. 
Jan. 3, 1914. Under Int. Conv., Jan. 17, 1913. 

(1) The air, or other giw. is supplied through the walla 
of the furnace into the arc, sprotd into a disc-like form, 
by means of (shannela arranged in the forms of frustums 
of cones, the latter having a common base in the plane 
of the disc flame. The channels, which communicate 
in groups with annular distributing chambers, are 
narrowed towards the interior of the flame chamber, and^ 
their position is such that a movement of rotation may be 
given to the currents of air in a direction opposite to that 
of the flame : the external annular chambers may serve 
to feed the flame chamber with cooler" gas. (2) Cross-bars, 
with arrangements for cooling, are adapted to the electrodes 
to prevent vibration, and both the electrodes and cross- 
bars are adjustable, the former longitudinally and the 
latter with respect to the walls of the furnace. — B. N. 

Metallic sulphides; Electro-technical application of the 

electrical properties of , particularly for the conslruriUm 

of resistances. G. Mascarini. Fr. Pat. 467,167, Jan. 9, 
1914. Under Int. Conv., Jan. 11, and Nov. T), 191,3. 

Mktatj.tc sulphides, such as iron sulphide, are used ^or 
the construction of resistances employed for the automatic 
starting of triphase motors with rotary coils, and for short- 
circuiting the rotor as soon as the speed of the object is 
attained. — B. N. 

Furnace ; Electric . A, Scott-Hansen, Assignor to 

Norsk Hydro-Elektrisk Kvaclatofakticselskab. Chris- 
tiania. U.S. Pat. 1,096,321, May 12, 1014. Date of 
appl., Jan. 6, 1914. 

See Fr. Pat. 466,961 of 1913; preceding. — T. F. B. 

Ozone-producer. H. A. Thomson, Assignor to Scientitic 
Treatments, Ltd., Glasgow. U.S. Pat. 1,105,717, 
Aug. 4, 1914. Date of appl., Aug. 6, 1912. 

See Eng. Pat. 18,626 of 1911 ; this J., 1912, 252.— T. F. B. 


8heja butter and mowrah fat ; U nsaponifiabk matter of . 

P. Berg and J. Angerhausen. Z. Untersuoh. Nahr. 
Genussm., 1914, 28 » 73 — 79. 

Three samples of shea butter contained 6'3 to 6'86% 
unsaponiflable matter, of which 0*95 to 2*56% was insoluble 
in alcohol. The phytostorol (0-09 to 0*12%) naelted at 
162® — 153®C. Mowrah fat (2 samples) contained 1*7 
and 2*2% 
insoluble ii 
(m. pt. lii 
unsaponifia 

of -+ 38*5 to 39*5 and iodine value 66*6, the corresponding 
values of mowrah fat unsaponiflable matter being -f-33*0 
to 35*5 and iodine vahie 68*6. The greater dextro- 
rotation of this part of the unsaponiflable matter was the 
only material analytical difference between the two fats. 
The presence of 10% of the dextro -rotator v portion of tho 
unsaponiflable matter of shea butter had a pronounced 
effect upon the refraction at 40“ G., 8[>eciflc rotation, and 
saponification value of the fat and fatty acids. — (\ A. M. 


unsaponifiable matter, with 0*31 and 0*27 
1 alcohol, and 0*04 and 0*05% phytosterol 
5® C.). After sej^aration of phytosterol the 
ble matter of shea butter had a specific rotation 


Oils; Hardoiing [hydrogenation] of . Hiipke. Chem.- 

Zeit., 1914, 38, 392. 

The largest German factories engaged in hydrogenating 
oils arc the Bremcn-Bosigheimer (.)elfabriken, where 
only edible fats are hardened to prmluce “ Brebesol,'" 
and the Germania Oil Works at Emmerich, which produce 
only technical products {tahjol and camielite) from whale 
and fish oils. Tho hydrogen used in tho Bremen Works 
is obtained from water-gas by tho iron-eontaict process 
of Messerschraitt at a cost of about 4 pfg. |)t'r cb. m. 
(about Is. l^d. jx'r 1000 cb. ft.). According to the 
Customs retuins the imports of crude oils, etc., into 
Bremen in 1913 were 37,581 ; palm and jialm 

kernel oils, 34,271; arachis nuts, 28,624; cotton seed, 
82,795 ; and sesame seeds, 28,735 ; total, 212,006 metric 
tons, the value of which was estimated at. M. 50,000,000 
(nearly £2,51X),000). Hitherto soya bean oil has not been 
imported, although particularly suitable for hardened 
edible fats. — C. A, M, 


Electrode masses in alkaline accumulators, composed of 
oxygen compounds of nickel ; Process for regenerating 

the positive . Svenska Ackumulator Aktiebolaget 

Jungner. Fr. Pat. 466,543, Doc. 24, 1913. Under Int. 
Conv., Jan. 16, 1913. 

See Eng. Pat. 72 of 1914; this J., 1914, 796.— T. F. B. 

Electrolytic and electrochemical jrrocess for de-gumming 
textik plants. Fr. Pat. 466,565. See V, 


XIL^FATS; OILS; WAXES. 

Fats; Determimition of the iodme value of . S. 

Weiser and H. G. Donath. Z. Untersuch. Nahr. 
Genussm., 1914, 28 , 66-73. 

The iodine values of eruoic, olaidic, oleic, rieinoleic and 
undecylie acids as determined by the methods of Hubl, 
Waller, Wijs and Winkler were practically concordant. 
With linolio acid only the iodine value obtained by 
Winkler’s method agrem with theory, tho other methocu 
giving too high results. The iodine values of orotonic, 
tiglio and cinnamic acids could not be determined by the 
methods of Hiibl, Waller and Wijs, whereas nearly 
theoretical results wore given by Winkler’s method. 
(Fliarfbaoop. Hungarica, 1I)W, XI.). From 0*1 to 0*6 grm. 
of the fat 18 dissolved in 10 c.o. of carbon tetrachloride, 
and 60 c.c. of Winkler’s solution (N/10 potassium bromate 
solution containing 1 to 1*6 grm. of potassium bromide 
and 10 c.o. of 10% hydrochk^ acid) are added. After 
30 mins, to 2 hours (according to the iodine value) 10 c.o. 
of 10% potassium iodide solution are added, and the 
liberate iodine titrated with thiosulphate solution (see 
also this J., 1914, 601).— G. A. M. 


Lubricating oils; Machine for testing at any tem- 

perature and in cojinection with surfaces of different 
metals. P. M. E. ISchmitz. Z. angew. Chem., 1914, 
27, 468. 

The friction coefficient, con8um])tion of oil, heat pro- 
duced, etc., may be rapidly determined at 20® to 300® C. 
and at pressures of 0 to 200 kilos, per sq. cm. by the 
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firm of oan^e makers arc importing largely Japanese 
fish oils, which they treat by this process. The nydro- 

f enated oils are now commanding the high prices fetched 
y copra oils, but as an unlimited supply may soon 
placed on the market, a fall in price might be expectwl, yet 
the demand for copra oils is so great that it is hoped that 
prices will be maintained. The supply is not equal to the 
nemand. The Philippines are now using copra very 
largely, causing a shortage. Marseilles soap boilers still 
prefer the copra oil. They fear that with time the 
smell of these hydrogenated oils may reappear in the soap, 
and that tho colour may vary. Hydrogenated oils some- 
times become considerably darker in colour on keeping. 
Copra, costing 120 fr. jHir ton at tho close of 1913, is now 
at 95 fr. per ton. 

Oil seeds. Copra . — Imports of copra in 1913 were 
103,136 tons, as comparcyl with 115,117 tons in 1912 
and 173,056 tons in 1911. Tho falling-otf is to bo 
attributed to tho enormous rise in values already 
referred t>. Under these circuiustancos the soap manu- 
facturers restricted their purchases and consumption of 
copra oil to strictest roquiiomcnts, and replaced this 
ingredient with tallows, greases and other raw materials 
which could be supplied at comparatively cheaper cost, 
but which proved rather prejudicial to the standard quality 
of Marseilles soap. Tho crushing of copra was thus con- 
siderably reduced, and this industry was not profitable 
in 1913. Indeed, thnio of tho mills closed or went into 
liquidation. Other large mills making spf'cial qualities 
of refined oils for edible, purposes siuih as “ Vegetaliiie ” 
and “ Cocose,” have gaint^d profitable results and maintain 
their importance. 

Groundnuts . — Tho trade and crushing of groundnuts, 
decorticated and in shell, continues to increase steadily, 
and these form tho largest and most important branch of 
the oil'Crusliing industry in Marseilles. Imports for the 
year 1913 attained 241,882 tons decorticated kernolH 
and 138,985 tons groundnuts in shell, as compared with 
239,195 tons and 120,1(K) tons respectively in 1912, nearly 
tho whole of those im^wrts being crushed by local mills 
and the oils sold for edible purposes and for the soap 
industry. A large portion oi imports from the Madras 
and Coromandel coast, which in proviiuis years all wont 
to the soap kettle, is now being marie siutablo for edible 
purposes. This now forms a s{»ecial and important trade 
in Marseilles, for French consumption, and also largely for 
export to other countries. 

Sesame or gingili seed . — Imports for 1913 show an 
increase on the previous year, viz., 26,108 tons as against 
18,798 tons in 1912, but are considerably below 1910-11, 
when tho totals were 90,979 and 80,266 tons respectively. 
Tho reason given for this diminution is the comparative 
cheaper price of groundnut oils which arc more largely 
taken and appreciated by consumers and margarine 
manufactun'.rs. 

Cantor seed . — The imports in 1913 were 25,157 tons, os 
compared with 16,588 tons in 1912 and 1 1,509 tons in 1911. 
This branch of crushing hm continued on profitable linos, 
and two leading crushers have gained high reputation and 
find a ready sale of their standard qualities, largely to tho 
United Kingdom. . , , . » c 

Glycerin.— The glycerin market continued fairly hrm 
throughout tho year, a slight downward tendency at the 
beginning of the year being compensated by a slight upwwd 
tendency toward tho close of the year. The increasmg 
utilisation of oil residues for edible purposes is having, 
however, rather an adverse effect on tho production of 
glycerin in Marseilles. 


Patents. 

Fattv acids ; Process of decoMsing . G. Petroff and 

Fischenko. Fr. Pat. 467,188, Jan, 10, 1914. 
The fatty acids obtained by hydrolysing fats with sulpho- 
acids ore decolorised by exposure to a current of air. 


FaUi : Process for hardening and improving the o^r oj—- 
W, Herbnoht. Fr. Pat. 467,777, Jan. 27, 1914. 
The fat is treated with 20 to 80% of a basic substonce, 
Euch as milk of lime, or of a solTent, and is then slowly 


agitated with an acid to liberate oxygen, which will harden 
and deodorise the fat.---C. A. M. 


Sulphonated palmitic products; Production and tUUisedion 

of . 1. l.«evinstem, Manchester. Eng. Pat. 16,678, 

July 19, 1913. 

A soLUBi.E, miscible or emiilsifiablo sulpho compound is 
obtained by treating palmitin or palmitic acid with 
sulphuric acid, in the presence of a fat, wax, or tho like, 
capable of forming a sulpho acid. Tho compounds 
formed will produce soluhle, miscible or emulsifiable 
mixtures with fat, wax or the like. Tho salts of the sulpho 
acids may be subsequently termed. — N. 


Fats and oils ; Process for improvinig the taste and smell 

of vegetable, and animal . W. E. Evans, London. 

From F. (lossel, Stockheim, Germany. Eng. Pat. 
17,610, July 30, 1913. 

See Ger. Pat. 273,009 of 1912 : this J., 1014, 662.— T. F. B. 


Regenerating decolorising carbon. Eng. Pat. 17^432. 
See 11b. 


XHL-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Plastic masses; Preparation of . J. Gsell. Chom.- 

Zeit., 1914, 88, 541. 

Condensation products arc fom»od in all reactions which 
yield hydroxybonzyl alcohols or aldehydes, e,.g. from 
resorcinol and methylene chloride in the presence of 
alkali, which produce dihydroxybenzyl alcohols, which on 
further heating are condensed to solid pr<^uot8. Again 
by tho interaction of phenol and chloroform in the pr<»enco 
of alkali, hydroxybonzaldehyde is obtained as primary 
product, and this, by tho further action of alkali, is decom- 
posed into hydroxybonzyl alcohol and a^hydroxyoarboxylio 
acid, which condense as plastic mas^ when heated. 
Similar condensation products are obtained by the inter- 
action of phenols and ketones in tho presence of hydro- 
chloric acid. For examjfie solid substances are produced 
by boiling 50 o.c. of acetone and 50 grms. of resorcinol 
with 3 to 5 C.C. of strong hydrochloric acid. Hitherto this 
reaction has boon regarded as a characteristic of aldehydes 
only. — A. M. 


Stick lac ; New alcohol and acid from . A, Gasoard. 

ComptcH rend., 1914, 159, 258. 

By treating stick lac with boiling 96% alcohol the resin 
and tho greater part of tho wax is removed. Tho in- 
soluble residue oonsistB of woody matter and the bo<Uos 
of the lac insect, TacJuirdia lacca, gorged with colouring 
matter. On treating tho latter with boiling bonxene a 
waxy substance is removed, which is tho ester of tho new 
alcohol. When purified by rocrystallisation from bensene 
it molts at 94° C. It is insoluble in aloohol, ether, 
and glacial acetic acid, but dissolves in chloroform and 
benzene. Tho yield is 0*4% of the original stick lac. 


in cold aloohol, ether, c^oroform, or beneene ; Hut readfiv 
dissolves in those solvents when heated. Tho acid with 
which this alcohol is combined in the natural ester is also 
new. Liberated from its calcium salt it oryitattises in 
lamellas, melting at 96‘»— 96*0. It has the formula 
C.tHitOi, and has been named hcceroic acid, and is 
otosely allied to psyllostearylio acid, obtain^ 

by Sundwiok from PsgUa alni, an insect parasitic on the 
alder. The ester-wax itself is, therefore, lacooryl lacoer- 
oate, 
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Patents. 

Pied had; Produclhn of . W. Innos, Liverpool. 

Eng. Pat. 16,700, July 21, 1913. 

A OUAMBEB, lined with refractory material and with 
lower inclined side walls and a flat base, is provided with 
a jacket completely surrounding it, but with a space 
between the two. A transverse shaft is arranged at each 
end of the chamber, with sprocket wheels mounted thereon 
carrying an endless chain, provided with blades or scrapers 
at intervals. The chain is revolved by suitable means, 
so that the blades scrape the bottom of the chamber ; tho 
blades are made plain for half of their width, and laterally 
or longitudinally oiirved for the other half. Lead oxide is 
supplied to a feed opening at the top of the chamber, and 
hot air or other gas through a pipe to the space between 
the jacket and the chamber, for heating the latter. An 
o^iening in the bottom of the chamber is controlled by a 
shutter, so that the product may b(‘ delivered into other 
similar chambers arranged in steps at different elevations, 
and finally into a suitable receiver. — B. N. 


Lakes [from ahlhraccne dyfstuff^\; Process for producing 

. Farbcnfabr. vorm. F. Bayer und i'o. Fr. Pat. 

464,948, Nov. 14, 1913. Under Jnt. Uonv., Nov. '21, 
1912, Jan. 8, March 20, July 31, and Aug. 4, 1913. 

Skk Eng. Pat. 15,557 of 1913 ; this J., 1914, 492. Similar 
lakes arc obtained from 1 •amino 4-hy<lro.\y- and 1-amino- 
2.4.dihydroxyanthra<piinones. — T. F. B. 


Paints suiiubk for mod and textiles ; Preservative and 

process of prejKiring them, t'omp. Fraii^aiso d’lnjeetion 
pour la Conservation dcs Bois et Tissus. Fr. Pat. 
467,113, Jan. 8, 1914. 

Neutrai, or basic iiigiuents {<.g. aniline dyestuffs) are 
dissolved in preservative solvents such as jietroleum oil, 
shale oil, coal-oils, “ cres.\ Is *’ (cresols), etc. — C. A. M. 


Must ■proofing jtroducts. B. Zschokke. Cer. Pat. 276,122, 
Dec. 8. 1912. 

A SOLUTION u£ chromic acid or of a salt which has the 
))(»wor to render iron passive, is emulsified with a fat oi’ 
oil— T. F. B. 


Antifouling jxnnt and mrnish. L. Collardon, West 
Bromwich. U.H. l*at. 1,105,619, Aug. 4, 1914. Date 
of apjil, Jan. 20, 1913. 

See Fr. Pat. 453,395 of 1913 ; this . 1 ., 1913, 799.— T F. B. 


Process ferr readily dissolving carhthydrates, proteins^ hotn, 
bone, etc , by alkali coinjiounds of phenols and alkali 
acetate. [Manufacture of glue, varnish, de.] Fr. Pat. 
467,045. See XV. 


XIV.-INDU-RUBBER ; GUTTA-PERCHA. 

Caouichouc ; Synthetic . [Preparation of iso^vrene frmn 

oil of turjtmiine.] 1. I. Andrejew. Bor. St. Petersburg. 
Polvtechn. Inst, des Kaisers Peter d. Urossen, 1914, 21, 
313“— 368. Chem. Zontr., 1914, 2, 325—326. 

An apparatus (sec fig.) for the preparation of isojirene by 
the pyrogenic decomposition of oil of turpentine comprises 
a still, a, a reflux condenser, 6, in which warm water (at 
50® C.) is circulated, a condenser, c, cooled by ioo-water, 
a receiver, d, for the crude isoprene, and washing bottles, 
e\ containing oil of turpentine. The decomposition 
of the oil of turpentine is effected by means of a platinum 
wire of 0*2 mm. diam., electrically heated to inoanaesoenoe, 



i Higher yields of isoprene an* obtained if carvone and 
j dijionteno or aromatic hydrocarboiiK be added to the oil of 
I turpentine. — A. 8. • 

j Patents. 

i Isoprene ; Process for prejmring . I. Osfroniiaslcnsky. 

, Ger. Pat. 276,185, March 20, 1913. 

! Critur isojircue containing amyleiies is treated with a 
neutral or basic oxidising agent, or with an alkali or 
I alkaline-earth metal, or an alloy or amalgam of such 
metal, or with a mixture of an oxidising agent and alkali - 
! motal. Under these conditions amylenes are oxidised fir 
i poly men sod in ore rapidly than isoprene, which can bo 
I separated from the product of the reaction by distillation. 

The jirocesB can be earned out at the ordinary or at a 
I higher temperature, and a solvent fif the isojirenc mav bo 
I used.— T.F. B. 


I Vulcanising indiambber solutions containing sulphur ; 

Process of . G. Bernstein, Paris. Eng. Pat. 17,195, 

1 July 26, 1913. Under Int. ('onv., .Inly 26, 1912. 

; SEEGor. Pat. 262,708 of 1912 ; this J., 1913, 919.— T. F. B. 

i liubber ; Perlaiming . H. W. Kugler, Akron, Oliio, 

U.S.A. Eng. Pat. 28,167, Dec. 6, 1913. Under Int. 
1 Conv., Dec. 20, 1912. 

i See Kr. Pat. 406,243 of 1913 ; this J., 1914, 005.— T. F. B. 


! 

I XV.-LEATHER; BONE; HORN; GLUE. 

Galalith ; Manufacture of . G. Bonwitt. Z. ungow. 

Chem., 1914, 27, 2. 

GalaIjTTH is jireparod from a specially pure casein, from 
I sweet milk perfectly freed from fat by centrifuging ; 
' the casein is precipitated by r<*nnet, since acids make it 
I quite unsuitable. The curd is drained and dried, forming 
1 lumps 8 — 12 mm. thick. These arc ground first in a 
I flutod-roller mill then in a porcelain-roller mill to a gritty 
j meal. The meal is moistened with a given quantity 
I of water and must then be worked up within 12 hours, 
] otherwise it begins to ferment. The moist meal, coloured 
as n^iqiiired, is worked up between steel helices to a plastic 
mass which is then hot-pressed in hydraulic pressos. 
The pressed cake is hardened in a solution of formaldehyde 
of accurately adjusted concentration, which is circulated 
continuously to avoid the fonnation ^ paraformaldehyde. 
The length of treatment varies from 2 to 30 weeks, accord- 
ing to the thickness of the articles ; the rooms are heated 
and well ventilated. Drying is effected in a current of 
warm air. The hardening takes away the extreme brittle- 
ness of the casein and imparts the qualities of natural 
horn. Galalith is a good eleetrical insulator ; a plate 
2 mm. thick will resist 16,000 voHs. The speotfic gravity 
is 1-317— 1*35 (coUuloid 1*34—1401 The hardness is 
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2*6 (celluloid 2). It lesistB oily liquide and acids but is 
swelled by alkaline lijjuids. Its chief drawback is its 
hygroscopic nature; it absorbs 30% of its weight of 
water in 12 days. It is not clastic like celluloid and breaks 
when slightly bent. On account of its tendency to flake 
it cannot be worked so well as celluloid and sheets cannot 
be prepared less than 2 mm. in thickness. Jt is chiefly 
used in the turning trade, and for the manufacture of | 
buttons, combs, and piano-kevs ; it does not turn voUow. 

— J. F. B. 

rATKNTS. 

Tanning agenUi : Manufacture of soluble . J. Y. 

Johnson, London. From Badische Arulin und Soda 
Fabrik, Ludwigshafen, German v. Kng. Pat. I8,2rfl», 
Aug. 11, 1913. 

Naturai. tanning agents which are partly insoluble can be 
rendered soluble by treatment with substances other 
than thoBo mentioned in Fng. Pat. 24.982 of 1912 (this .1., 

1 913, 919), e.g. aromatic sul})h^onic acitls of a non-crystalline 
character which are soluble in water and capable of 
precipitating gelatin (see Fr. Pat. 492,935 ; this .J., 1914, 
396). Example : 10 jiarts of na])hthaleno are heated 
for 6 hours at 150' with 10 parts of sulphuric eeid. 
After cooling to 100'^^ C., 2 parts of water and 4*3 parts of 
30% formaldehyde are adiled and stined. Caustic soda 
18 added till 10 grms. of the product require 10 c.c. of 
A /I caustic soda solution for neutralisation. 2(KM) parts 
of the paste arc introduciHl slowly with warming into 
2000 parts of solid (|uobracho extract in 2000 parts of 
water. Or, 100 parts of solid quebracho extract may be 
stirred into 100 parts of a warm concentrated solution 
of the product obtained by acting on sulphonated cn‘Hol 
with sulphur monochlorido (see Addition to Fr, Pat. 
44.3,730; this J., 1914, 209).- 1). J. L. 

(Jarbohf/drales, protiius, horn, bo)o\ etc. ; Process jor 

readily dissolving by alkali com jtounds of phenols 

and alkali aceUtles singly or mixed. [Manufaeiutc of 
gluCf varnish, cir.] P. J. Ciontaiit and J. B. F. Perrot. 
Fr. Pat. 467,045, Jan. 6, 1914. 

'PuK ground maU^rial (c.g. 100 parts of casein) is left in 
contact, say for 12 — 24 hours, with an aqueous solution 
(100 imrts) containing 10% of crystallised sodium phenoxido 
or acetate. The solution is then filtered atid treated with 
an acid (e.g. a 0'2— 4)’3«{) solution of sulphuric ar-id) 
and with sulphati^ or other salt of aluminium. The 
preciiiitato thus obtained is washed, dried, ground, and 
dissolved in an alcoholic solution of formic, hwlic or acetic 
aoid, or other solvent, and serves for the prcjiaration of 
glue, varnish, etc. — L. E. 


drorwing off 125 c.c. of the supomatant liquid and titrating 
it, while boiling, with A/10 alkali solution, using phenol* 
phthalein as indicator. The soil mixture is then treated 
with a further quantity of 125 c.c. of the potaasium 
chloride solution and the determination repeated, these 
operations boii^ continued until the soil ceases to yield 
any soluble acid. — W. P. S. 

Manures ; Recent advances in the inanufacture and use of 

. A. Stutxer. Chem.-Zeit., 1914, 88y 310 — ^311. 

PoTASSii M salts have recently been ubihI for the top 
ilressing of cereals, and are hotter adapted than kainito 
for this pury^Kisc. Artificial nitrogen compounds from 
at.mos])heric nitrogen — nitrolim, calcium nitrate, ammonia, 
nitric acid, and urea— arc being increasingly used in 
Germany. — O. E. M. 

X Urates: Rt duel ion of to nitrites and ammonia by 

hacUria. M. Klacsor, Bor. deutsch. Botan. Ges., 1014, 
32, 58—61. Chom. Zontr., 1914, 2, 341. 

Ok 28 diflcroiit kinds of bacteria, 27 wore callable of 
reducing nitrate and causing an accumulation of nitriU) 
or ammonia, or both, in the imtriont medium ; in presence 
of jxqitone, the bacteria withstood the action of largo 
(luantiticH of nitrite. The usual division of nitrato- 
rcducing bacteria into those capable of forming nitrite 
and ammonia res))octivcly was found to be moorroot; 
the nature of the reduction jiroduct depended upon the 
i comiKisition of the nutrient solution and the reaction 
(acidity or alkalinity) dcvelcqual therein. Salts of organio 
acids pnxlucod an alkaline reaction in the medium, 
favouring the formation of nitrite ; dextrose prcxluccd 
an acid reaction, favouring the formation of ammonia. 
In cxpenmentH with Uac. subiilis, tumcscenn. and iteUiseiis, 
the quantity of nitrate reduced was approximately pro- 
portional to the numbor of bacteria present during a 
definite period. — A, S. 

X-rays: Influence of on vegetation. £. Mi ego and 

H. Coupe. C'omptes rend., 1914, 159, 338 — 340. 

The growth of Raphanus saiivus (radish) and Lepidium 
\ sativum (garden cross) was promotwl by exposure to 
X-rays, to an extent increasing with the frequency of 
exposure and the intensity of tlie radiation, oven when 
the intonsitv was such os* to injure animal tissues. In 
one case (radish) exposure increastnl the weight of the 
leaves by 46%. the bulb by 1933„. and the total plant by 
59%, as com}iarod with a plant not oxposo.l. The radia- 
tion afFceted slightly the morphology and anatomical 
structure of the plants, producing in general greater 
development and Ixstter ' differentiation of the vascular 
ami siijiportiiig tissues. — J. H. L. 


XVL--SOILS ; FERTILISERS. 


Hydrmi/anie acid and its uses in. horticulture. F. P. 
Sargeant and F. C. Edwards. (Gardeners Chronicle, 
.Inly 25th, 1914.) Pharmaceutical J., 1914, 98, 193 — 
194. 


iSoils; Acid. G. Laikuhara. Bull. Imp. Cent. Agile. 

Expt'v. Stat., Japan, 1914, 2, 1 — 10. 

The acidity of soils is due not only to the presence of 
humic acids but also to aluminium and iron compounds ; 
the latter arc absorbed by the colloids in the soil, and the 
absorption compounds act injuriously on vegetation , 
owing to the liberation of acid aluminium and iron corn- , 
pounds when the soil is treated with fertilisers containing 
mineral salts. More than three-fourths of the soils of 

Japan and Korea have an acid reaction ; those of meaozoic 

f(.Su»tion are the most acid, then fellow the tertiary and , 
paliBozoio soils, whilst the alluvial soils are the least Mid. 
To detect acidity in soils, 5 grms. are irtoistencd in a rest- 
tube with a 10% iwtassium nitnto solution »na th*^ 
tube closed with a plug of ootton-wwl from whmh is i 
etispended a strip of potassium lodido sti^h paper. . 
AceS^ to the Segree of aci^ty of the «d jimore or 
less deep blue coloration develops on ‘he papw. iho 
aoidity may be determined by treating MO mma of tne 
«,il ^tT&O c.e. of Nil potamiu^m | 

th. miiture from time to time for 5 days, then | 


In us ng hydrucvanic acid for fumigation it is necessary 
to use pure malerialH to avoid the production of gases 
(carbon monoxide, sulphur dioxide, etc.) capable of killing 
the plants. Thc‘ authors recommend the use of phosphfirio 
acid as being loss liable to reduction than sulphuric acid. 
In carrying out the fumigation it is desirable to avoid the 
use of exclusive quantities of gas, and aim rather ivt longer 
exposure to smaller quantities. The plants and atmos- 
phere must be dry and the tempf‘raturc not above 60'’ F. 
(16-5°(’.). The fumigation should be performed at dusk 
when the plants have ceased active assimilation. The 
amount required under such conditions is about |o*. 
sodium cyanide with phosphoric acid per 1000 cu. ft. for 
green aphis, about J oz. for black or white aphis, thrips and 
scale, and about 1 oz. to 2 oz. for mealy bug and red spider. 
The effect of the process on a numbor of plants was at 

follows : — . , A X 

Plants uninjured by phosphoric-cyanide process, 2 oz. to 
1000 cubic ft. i—Anthuriuma (one in flower), Anwryttis 
(young growths), Aniherievm, Adiantum euneaiwn, 
Abutihn Savitzih Acacia dealdata, Asplenium buldiferum, 
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Athmanda^ Azalea indioa, Acalypha Awpwia, Bouvardia, 
Calanthe FetteAit, CroUma^ Cat^ya Udnata, Chrysanthe- 
mums, Cinerarias, Celoaia pyramidalia^ Carnations, Clivia^ 
Cyperua alUrnifoli'ua^ Cactus, Cevlr<ypogon, Cypripedium 
(in flower), Dracatna, Dendrobium formoaunif Dieffenbachia^ 
Eucharia grandijlora, Eucalyptua Globulua, EuUdiajaponicat 
Epidendroiiy Fuchsias, Francm ramoaa, FitUmia^ Gar- 
denias, Gesncria, Gloxinia (in flower), Habrothamnus, 
Ilunmt elegana, Ixora, Imjxiliena Sultani, Lonuiria gibba^ 
J/tisa C’awcwdtsAii, Marguerite Mrs. F. Sander, Nephrdepia^ 
Orange, Onridiuma, Panrratiutn fragrana. Palms, Poin- 
settias, Panicum plicatunit Pilea muacoaa, Pandanua 
Veitchli, Rondoletia, Strobilayithea Dyerianua, SiephanotiSt 
Selaginellas, Tradescantias. Plants showing injury by 
phosphoric-cyanide process, 2 oz. to 1000 cubic ft. : — 
Adiantum curteutum., young fronds slightly damaged ; 
Aaparagua plumoaua and AajHiragua Sprengeri, young 
growths, slightly damaged ; Legonia Gloire de Lorraine, 
slight dropping of flower, foliage uninjured ; Ilrowallia; 
tips scorched slightly ; Coleus Ihyrsioideus, defoliated , 
Cyclamens in flower, somi^ flowers slightly damageii ; 
Heliotrope, badly damagal ; Jamaica jiepjicrs, slightly 
scorched ; Mimosa pudica, leaves dropped after a wef‘k ; 
Mackaya bdla, slightly scorched ; Marguerite Mrs. F. 
fianders, tips scorched ; Salria Bethellii, tips scorched ; 
Tacsonia, slightly injured ; Coclogyne cristatay foliage j 
injured slightly ; Odontoglossum, leaves marked near 
tip.— W. 11. P. 

Government Laboratory. Report of IVincipal Chemist for 
year ended Marcn 31,1914. Bee XXIII. 

Patents. 

Phosphates; Process of rendering soluble insoluble . 

W. S. I^andis, Niagara Falls, Ontario, Assignor to 
American Cyanamid C<j., Nashville, Tenn. U.S. Pat. 
1,103,059, July 14, 1914 ; date of appl., July 12, 1913. 

A FINELY-DIVIDED mixture of phosphate rock, a soluble 
sodium salt, water, and carbon is burnt on a perforated 
grate before the salt has crystallised to an appreciable 
extent Air is blown through the mass during the burning 
operation and the product is finely ground. — A. S. 

Fertiliser and jirocess of produdrig the same. F. S. Wash- 
bum, Njishville, Tenn. U.S. Pat. 1,103,115, July 14, 
1914 ; date of appl., March 13, 1914. 

An amorphous light-coloured fertiliser consisting essen- 
tiaily of ammonium phosphate mixed with small quantities 
of aluminium and iron pnosphates, and practically devoid 
of constituents not available as a plant food, is prepared 
by treating phosphate rock with sulphuric acid, and adding 
the resulting crude solution of phosphoric acid to a solution 
containing excess of ammonia, e.g. to a solution of mono- 
ammonium phos))hato containing di-ammonium phosphate. 

—A. S. 

Fertilmng rompmnd. T. L. Willson and M. M. Haff, 
Ottawa, Assignors to Southern Investment Co. of 
Canada, Ltd., Montreal, Canada. U.S. Pat. 1,103,910, 
July 14, 1914 ; date of appl., Dec. 18, 1911. 

A POWDER formed “from a fused mass containing an 
alkali and a phosphate enriched with vapours of potash, 
phosphoric acid, and ammonia.’' — A. S. 

Manwe-aiaff ; Non~hygroacapic and }iroceaa of making 

same. H. Stoltaenberg, Breslau, Assignor to Melasse* 
Sohlempe G. m. b. H., Berlin. U.S. Pat. 1,104,326, 
July 21, 1914. Date of appl., July 7, 1913. 

See Ft. Pat. 469,872 of 1913 ; this J., 1913, 1166.— T. F. B. 

Peat ; Treatment of for manurial and other purposes. 

W. B. Bottomley, London. U.S. Pat. 1,106,276, Aug. 4, 
1914. Date of appl., July 16, 1013. 

fill Eng. Pat. 17,487 of 1912 ; this J., 1913, 878.— T. F. B. 

V»e of cklofopkyU extracts as fuel. Fr. Pat. 466,986. 
8ee Ha. 


Method of treating garbage and sewage sludge. U.S. Pat. 
1,102,532. 8ee XIXb. 


XVU.-SUGARS; STARCHES; GUMS. 

Drying beet slices ; Heat lost in . F. R. Janak. Deut. 

Zuckerind., 1014, 89, 641. 

If 325,000 kilos, of wet pressed beet slices containing 14% 
of dry substance bo desiccated to a product containing 
90% of dry substance, the heat required is as follows : 
used in the actual operation of drying, 176,000,000 oals. ; lost 
with the evaporated water passing into the flue, 24,840,(X)0 ; 
lost with the fuel flue gases, 54,0<X),000 ; lost with the hot 
slices on their removal, 4,500,000 ; lost in the furnace 
ashes, 3,000,<KX) ; total 262,340,000 cals. Efforts should bo 
made to utilise the heat escaping into the flue with the 
evaporated water and the furnace gases cither in the 
slice desiccation apparatus or in a juice or syrup-hoatcr, 
whilst the evaporated water passing into the flue might 
be condensed to give an oil-free water suitable for feeding 
to the boilers. — il. P. 0. 

Sucrose ; C(mparative study of different methods of determine 

{ng t)y double jmlarisation. R. Gillet. Bull. Assoc. 

Chim. SutT., 1914, 81, 992—1033. 

Alkaline, direct polarisation. The Clcrgot and Uerzfcld 
methods, involving alkaline direct polarisation and acid 
inversion polarisation, cannot give a<i(!urato results on 
account of the interference of the optically active amino- 
acids. Acid direct polarisation. The use of hydrochloric 
acid and urea, as recommended by Andrlik (this J , 1911, 
63) gives accurate results in the case of beet molasses, 
but is not practical, by j-eason of the rapidity with which 
it is necessary to work in order that the sucrose may not 
be affected by inversion due to th(i acid. With siih)hurouB 
acid, how(‘ver, following the directions of Pellet and 
Ogilvie (this J., 1912, 1195) exactly the same result is 
obtained as in the Andrlik modification, while manipulation 
is easy. Neutral double, polarisation. Theoretically, the 
modification elaborated by Saillard (this J., 1913, 836) is 
faultk^sH, but practically it is difficult to operate, and 
cannot bo recommended for routine factory work. Hydro- 
lysis with invertase. Following the procedure devised bv 
Ogilvie (this J., 1911, 62) results agreeing closely with 
those found by the P(Bet and Andrlik modifications were 
found. As the result of a number of determinations with 
bwt molasses it is concluded that the most accurate and 
also the most practical method is that of Pellet using 
sulphurous acid in excess for making the direct polarisation. 

-J. P. 0. 

Action of some amylases on dextrins. Gruzewska. See 
XVIIl. 

Ooveinmeni Lahoralory. Report of Principal Chemist 
for year ended March 31, 1914. See XXIII. 

Wood; Steaming of , Heuser. SeeY. 

Patents. 

[Sugar.] Diffusion process and apparatus. L. Naudet 
Fr. Pat. 466,590, March 6, 1913. 

In a diffusion apparatus with forced circulation (boo Fr. 
Pat. 329,139 of ito ; this J., 1903, 1008) the juice from 
a cell is forced into a vessel from which it can be made to 
flow, without passing through the heater, to the pijw 
oonve^nng the hot jtuoe used for displacement, whion is 
thus delivered Tn oonstant volume and at a relatively high 
temperature. — 0. E. M. ^ 

Syrups ; Product for the r^ning of , which effects their 

simultaneous decolorisat^, deftcationt and clarification. 
P. I^agrange. First Addition, dated March 4, 1913, to 
Fr. Pat. 459,213, Aug. 29, 1912 (this J., 1913, 1166). 
To regenerate the jipent product, it is suspended in water 
and treated with a solution of 16 — ^20 parts of sodium 
hypochlorite per 100 parts of dry product, and with hydro* 
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ohlorio Hpoid, the latter being added in small portions with 
stirring. The whole is then made alkaline with milk of 
lime ; the hydrated oaloium phosphate and alumina thus 
precipitated, form with the charcoal still in suspension, 
a homogeneous product which is pressed and wash^ for 
use in refining a further quantity of syrup. — L. E. 

Sugar juices ; Apparatus for the rapid evaporation of 

under low pressure and with small differences of pressure 
between the effects, permitting complete utilisation of the 
waste steam without a condenser. E. Portemont. Pr 
Pat. 467,629, Jan. 19, 1914. 

The apparatus comprises any number of effects of which 
the first is shown. Each effect is divided into compart- 
ments, 1, 2, 2', 3 and 
4, of which 1 and 4 
are connected by 
the narrow tubes,/. 

Waste steam is ad- 
mitted by the pipe, 
a, to compartment, 3, 
and fresh steam b.>’ 
the pijK^ b, to com- 
j)artment, ] ; if 
desired, a and b may 
bo connected by the 
branch pi|)e and 
cock, c. The water 
condensed in com- 
partments, 1 and 3, 

ItasBCH to the siphon, 

», and thence to coin- 
partinont, 1, of the 
next effect. The 
juice to ho treated 
is admit ttid by tho 
pi]io, k, to compart-- 
ment, 2, ascends 
through tho concen- 
tric spaces of the 
tube system, F, Hows 
over the u])per tube 
plate, descends 
through the tube 
system, F', to coni- 
j)artment, 2', and 
passes by the pijK*, /, 
to tho next effect, 
being sent from the 
last effect to a con- 
centrating apmrat\iB. The vapour from the juice pasBcs 
b>' tho pi])e. (/, and branch, g, to coinjiartmonts, I and 2, 
of the next effect, whilst ])art of this vapour may be 
withdrawn by the branch, e, and utilised elBewhore ; the 
vapour similarly withdrawn from the final effect is almost 
at atmospheric pressure. — L. E. 

Sugar masses ; Colouring agent for viscous — - especially 
for masses destined for making caramels. Ungcmach 
A.G., Els. Conservon-Fabrik & Import-Gos. Pr. Pat. 
466,92.3, Dec. 31 , 1913. Under Int.Conv., Feb. 26, 1913. 
Known quantities of the colouring matter and sugar or 
gelatin are dissolved in water and concentrated at as low 
a temperature as jiossihle, the product being formed into 
tablets ; or tho colouring matter is mixed with a Quantity 
of the mass used for making caramels, tho whole being 
formed into tablets. These tablets serve to colour sugar 
masses uniformly and to any desired degree. — L. E. 

Sea-weed products [adhesive] ; Manufacture of . Norsk 

Tangsyndikat, Christiania. Eng. Pat. 6146, Feb. 27, 
1914. Under Int. Conv., March 1, 1913. 

SkbU.S. Pat. 1,099,382 of 1914; this J., 1914, 840.— T.F. B, 

Mucilage or gum ; Manufacture of . C. V. Greenwood, 

Blundellmds, Assignor to A. S. White, Chicago U.S. 
Pat. 1,106,196, July 28, 1914; date of appl., Feb. 23. 
1911. 

Sek Eng. Pat. 6018 of 1910 ; this J., 1911, 439.-~T. F. B. 



Adhesives giving with cold water lArong cementing masses ; 

Process of manufacturing . J. Kantorowioz, Breslau, 

Germany. U.S. Pat. 1,105,667, July 28, 1914. Date of 
appl., Aug, 17, 1909. 

See Pr. Pat. 412,377 of 1910 ; this J., 1910, 1029.— T. F. B. 

Gum or mucilage from locust-beans ; Process for manufactur- 
ing . A. Pinel, Lo Houlme, France. U.S. Pat. 

1,106,336, Aug. 4, 1914. Date of appl., July 9, 1912. 
See Ft. Pat. 443,276 of 1911 ; this J., 1912, 1002.— T. F. B. 

Regenerating decolorising carbon. Eng. Pat. 17,432. 
See IIb. 


XVm.— FERMENTATION INDUSTRIES. 

Hops ; Nitrogenous constituents of . A. C. Chapman. 

Chem. Soc. Trans., 1914, 106, 1896—1907. (See this J., 

1913, 837). 

A NUMBER of Bam]>lcB of hops were found to contain 
1*72—4% of nitrogen of which 0*44 — 0*9% was in a form 
soluble in hot water. The average composition of the 
soluble portion (mferrod to dry hops) was as follows : — 
Soluble proteins and albumosc's. 0*046 ; ammonium 
salts and amides, 0*100 ; amino-substanoos 0*005; bases 
and iiTicIaasificd nitrogen precipitated by phosphotungstic 
acid, 0*218 ; unclassified nitrogen not precipitated ' by 
phosphotungstic acid, and taken by difference, 0*037 
Besides the compounds previously mentioned {loc. cit.), the 
following have been isolated : — Aspartic acid, potassium 
nitrate, and one which was probanly arginine. A trace 
of an oily substanoo with an odour very like that of 
coniine was also obtained. Cultivated hops contain no 
morphine or, at most, traces which can have no physiological 
significance. — L. E. 

Brewing water containing manganeM. 0. Fiirnrohr. 

Z. ges. Brauw., 1914, 87, 369—372, 381—384. 

The presence of manganese in brewing water is undesirable 
since it increases tho protein-content of the wort and 
thus also tends to mask tho hop flavour of the beer. Tho 
water may be freed from iron and part of the manganese 
by filtration and aeration in a coke tower and then from 
the remainder of the manganese by addition of lime water. 
This process is unsatisfactory, however, since the carbon 
dioxiao-oontent of tho water is liable to vary from day 
to day, and with addition of a constant proportion of lime 
water the alkalinity of the treated water would vary also. 
The best method for removing manganese from brewing 
water is to treat the latter with a certain proportion of 
lime water, filter from precipitated lime, magnesia, iron 
and manganese, and remove the remaining manganese 
by filtration through a ^cial sand filter prepared with 
manganese dioxide. — L. E. 


Feew/s and mould fungi ; 
protein metabolism of — 
(^lom., 1914, 27, 48—62. 


Recent investigations of the 
-r-. F. Ehrlich. Z. angew. 


A OBNEKA.L account of tho results of researches on the 
action of yeasts and moulds on araino-ocids (see this J., 
1906, 683 ; 1907, 28, 480 ; 1909, 848 ; 1910, 836 ; 1911, 
231,666; 1912,505,606; 1913,986; 1914, 273). The 
acicis and alcohols formed from amino-acids as by-products 
of fermentation {loc.cit.) give rise to esters which sometimes 
largely determine the flavour and aroma of alcoholic 
beverages. The transformation of tyrosin into tyrosol 
by yeast in presence of sugar is practically quantitative, 
but about 15 — 20% of the tyrosol is oonverted into esters, 
chiefly of acetic and succinic acids. Slow fermentation 
favours the formation of esters but the most important 
factor is the type of yeast employed. Many nitrogenous 
substances wm^ are toxic towards animals are readily 
attacked by myooderma-veasts and moulds, and con* 
verted into innocuous substances ; e,g., aniline is pre- 
cipitated from solutions as a flooculent oxidation-product, 
and alkaloids such m nicotine and quinine lose their 
nitrogen and are in part, assimilated.— J. H. L. 
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Akoholic fermentation. P. Nottin. Bull. A«goc. Chim. 

Suer., 1914, 81, 966—969. (Sec this J., 1914, 37.) 

In fermentation, the yeast crop increases at first, and then 
decreases slowly before fermentation is complete. For 
a given amount of sugar consumed, the yeast crop is 
greater the lower the concentration of sugar initially present. 
The projmrtion of yeast crop to sugar fermented and the 
rate at which the carbon dioxide escapes from the 
fermentation liouid are greatly affected by the nature of 
the glass of whicn the fermentation vessel is made. — L. E. 

Dexirim ; Action of some amylases on . Z. Gruzewska. 

(’omptes rend., 1914, 159, 343 — 345. 

It has already been proved that ]iancreatic amylase 
acts less energetically on glycogen than on starch. 
Similar differences were observed with achroo dextrin an<l 
erythro-dextrin prepared reB})ectively from glycogen and 
starch by the action of hydrogen f>eroxido at 37^ (\, 
though these dextrine were less rapidJy hydrolysed than 
their parent carbohydrates. Further experiments with 
vi^getable amylase, Taka diastase and juice from snails 
confirmed the author’s conclusion that glycogen and 
dextrins j)repared therefrom differ in constitution from 
starch and its dextrine. — •!. H. L. 


Saccharornyceies (yeasts) ; Behaviour of some to 

inulin. V. Grafo and V. Vouk. Z. Garungsphysiol., 
1913, 3, 327—333. Chem. Zentr., 1914, 2, 339. 

Many kinds of Saccharomyre^ fermented pure solutions of 
inulin ; the organisms did not develop well. Yeasts 
incapable of fermenting in\ilin were able to assimilate it. 
Most of the yeasts tried were able to ferment inulin in 
chicory extracts, t.r., in presence of la?vuloBc ; Bchwan- 
niomyces occiderU. was specially effective. In many 
cases the quantity of carbon dioxide produced by 
fermentation was very small, and substances of the most 
varied odours were formed in addition to alcohol. — A. S. 


a-Qlucosidase ; Specific nature of . A. Aubry. 

J. Pharm. Chim,, 1914, 10, 23—26, 

An aqueous extract of a culture of Aspergillus niger, 
exhibiting strong hydrolytic activity towards maltose, 
was without ae-tion on rr-methylghicosidc. It is concluded 
that maltase and a-glucosidase though both present in 
air-dried bottoni fermentation beer yeast aixs two distinct 
onzyines (see Bourquelot and others, this .1., 1913, 261). 

— J. H. L. 


Wines ; Volumetric determination of sulphurous acid in 

. L. Ferr^. Bull. Assoc. f^Mm. Suer., 1914, 81, 

969—963. 

Total sulphurous acid. — A slow ciirrent of carbon dioxide 
is passed through 100 c.c. of the wine acidified with 2 c.c. 
of syrupy phosphoric acid, and then through a reflux 
condenser (to retain all volatile products except carbon 
dioxide and sulphur dipxide) to two absorption vessels 
in series. The nrst of those vessels contains 40 c.c. of a 
solution of 3*968 grms. of iodine ]:)er litre, and the second 
contains 5 c.c. of an equivalent solution of sodium thio- 
sulphate. When all the air has been ex{)ellod from the 
apjmratus, the wine is heated and kept gently boiling 
for half an hour, the current of carbem dioxide being 
continued The solutions in the two absorption vessels 
are then united and titrated with thiosulphate of the same 
strength as that previously used. If n c.c. of thiosulphate 
are required, the sulphur dioxide-content of the wine= 10[40 
— (n+fi)] mgrms. per litre. Combined sulphurous add . — 
100 c.c. of the wme are treated with n o.c. (see al^ve) 
of the iodine solution and then with n o.c. of an equivalent 
solution of sodium arsenite. Then if the whole of the 
sulphurous acid is in the free state, the iodine added 
just suffices to oxidise it, and if none of the sulphurous 
acid is free, the arsenite just suffices to reduce the iodine. 
The wine is then further treated as in the previous case. 

— L.E. 


Alcohol from tooo^ waste; Manufacture of ethyl . 

Preliminiary experiments on the hydrolysis of white 
spruce. ¥.' W. Kressmann. J. Ind. Eng. Chem., 
1914, 6, 626—630. 

The experiments wci'e made in a rotary digester con- 
sisting of a thin cast-iron inner shell (6 ft. long by 2 A ft. 
diam.), lined with acid-proof enamel, and an outer shell 
I of steel. Steam was introduced simultaneously into the 
inner shell and the jacket, and the digester was connected 
I with an enamel-lined cast-iron tank so that sulphuric acid 
could be introduced from the latter whilst tne digester 
was under pressure. The vapours blown of! at the end of a 
I digestion were condensed in a quartz coil. The digester 
w^ charged with sawdust equivalent to about 100 lb. 
of dry substance and with 2 lb. of IK) — 96% sulphuric acid 
diluted HO that at the end of the digestion the amount of 
water was at least four times tlu* dry weight of sawdust. 
The results an* given in curve-diagrams and ta))le8. 
The maximum yield of sugar was obtained at a pressure 
of 7*5 atmospheres. Incrensing the time of digestion 
did not increase the yield but so affected the mechanical 
condition of the residue as greatly to increase the difficulty 
and cf>Ht of handling it ; with sawdust it was most advan- 
tageous to blow off as rapidly as possible from a pressure of 
I 7*6 atmospheres os soon as that pressure was attaine<l. From 
I 22 to 23% of the dry weight of white spruce sawdust was eon- 
i verted into sugar and about 70% of tiie sugar was ferment- 
i able, giving a yield of alcohol equal to more than 91% of the 
theoretical quantity. The yield of acetic Jkcid was about 
1*4% and that of formic acid varied from 0*1 to 0*6% 
according to the cxtx'rimcntal conditions. — A. S. 

Denatured alcohol in the United Slates. Oil, Paint, and 
Drug. Rep.. July 27, 1914. [T.R.] 

The (V)mmitte4) on Ways and Means of the United States 
House of Representatives has reported favourably on a 
Bill introduced by Representative Palmer, the object 
of which is, briefly, to permit the manufacture of denatured 
alcohol by mixing domestic and wood alcohol while in 
process of distillation. The Bill has been drafted to 
permit the utilisation of a new process in respect to which 
application had been made to the Commissioner of 
Internal Revenue, it having b<^en discovered that existing 
legislation did not cover such a process. The process 
in question consists in jiassing the vapours obtained 
in the distillation of wood, or similar vapours containing 
denaturing substances, into the usual apparatus of an 
ethyl alcohol distillery, so that the ethyl alcohol is mixed 
with the denaturant before distillation. The product 
is called “ distol,” and is claimed to be very cheap and 
j suitable for industrial purposes In that it differs in no 
essential respects from what is generally known as 
denatureil alcohol. 

Distillation ; Theory of fractional of mixtures of 

miter and alcohol. E. Chenard. Bull. Soc. Chim., 1914, 
15, 646—649. 

A THEORETICAL study of fractional condensation. The 
frequent removal of liquid during the condensation of 
aqueous- alcoholic vapours pt^rmits of the most effective 
separation of the constituents, and for this reason the best 
condensers are those with a large number of successive 
compartments each retaining only a small quantity of 
liquid. (Cp. Hirsch, this J., 1910, 1266.)— J. H. L. 

Spirits ; Prmedure to be observed in connection with the use 

in manufactures of on which duty has not been paid 

(Sec. 8 of the Finance Act^ 1902). Memorandum pre- 
pared by the Board of Customs and Excise 

1. Any {lorson desiring to use spirits without payment 
of duty in any manufacture carried on by him must make 
application in writing to the Commissioners of Customs 
and Excise for authority to receive and use such spirits, 
and must prove to the satisfaction of the Ommissionen 
that the use of methylated spirits would be unsuitable or 
detrimental. 

2. The applicant must give full particulars of the situa- 
tion of the premises upon which and the purpose for which 
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the spirito are to be iued» together with 4 desoription of the 
•prooees of manufacture. He must also state the means 
hy which it is proposed to make the spirits unpotable before 
rand during use, and the quantity likely to be required in the 
•course of a year. 

3. Any person authorised to receive spirits on which 

duty has not been paid must, if so requinxl by the Com- j 
missioncrs of Customs and Excise, provide upon his pre- | 
mises a warehouse, structurally secure to their satisfaction, 
and all such spirits received must be deposited and n'tained i 
therein until delivered on proper notice to, and in the i 
presence of, the Officer. He must also, if so roquind, i 
provide a room approved by the Commissioners in which ' 
must be fixed a vat or other vessel of sufficient size to \ 
admit of at least one hundred bulk gallons of spirits being 
rendered unpotable at one time, and must also provide | 
eatisfactory accommodation for the Officer of Customs j 
-and Excise in attendance at his premises. N<» chargt' is i 
usually made for the services of this Officer. j 

4. Security to the satisfaction of the Commissioners of ! 
Customs and Excise must bo given for the due removal, 
safe custody, and proper use of the spirits, and the <lue i 
observance of all regulations and conditions made by the 
Commissioners. 

5. The substance or material to bo used for the }nirpose ' 
of rendering s])iritB unpotable, and the mode in which the i 
spirits are to be rendered unpotable must be approved by 
the Commissioners of Customs and Excise, and the ix^rson 
authorised to receive spirits upon which duty has not been 
paid must, if so required by the (Jornmissioners, provide a 
•store to be approved by them, and used solely for storing 
and keeping the substance or material so approved. 

0. Spirits which have been rendered unpotable under 
these r(‘gulations shall not thereaft<;r he purified in any 
manner or be rec(»ven»d by distillation or any other means, 
except with the express sanction of the Commissioners of 
f'ustoms and Excise. 

iicporl of Nai tonal Physical Lalxtraiory. [Sikes' hydro- 
meters.] See XXllI. 


apart therefrom ia a filter-bag, t, anpported in an ma 
metal frame, /, suspended on hooks and secured to 
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tQovernment Laboratory., Restart of Principal Chemist for 
year ended March 31, 1014. Sec XXTII. 


Vinegar; Process for the manufacture of by the 

application on a commercial scale of a new mycoderm. 

H. Boulard, Paris. Eng. Pat. 25,289, Nov. 5, 1913. 

Under Int. Conv., June 27, 1913. 

A PURE culture of Mycoderma aceli Asiaticus Boulard 
Xo. 2, a mycoderma occurring abundantly in the Far East, 
is grown in a flask containing an alcoholic liquid of high 
extract-content, e.g., fermented malt wort, containing a 
few grins, of reducing sugars per litre, and the vinegar thus 
obtained is run, at 35'’ C., for 48 hours, in thin layers over 
surfaces consisting of half-round sticks of green bamboo, 
which are soon covered with a thin layer of the mycoilerma. 
Acctification mav also bo effected in casks, in which case 
100 litres of the’liquid may be added to 100 htr^ of the 
vinegar, still containing the mycoderma, m a 225--260- 
litre cask. The cask, which is placed on its side, should 
liavo u round opening of about 8 cm. diam. in tto umier 
part of tine end and another opening in the si^. The 
added wort is thus acetified in 12 — 14 days. Auetinoation 
is not arrested by immersion of the mother of vinegar nor 
iby shaking the cask, as occurs with other processes.— L. i!.. 


brewing; FUier partieuhrlj 

F. J. Boarman, London. Eng. Pat. 22,698, Oct. 8, 1913. 

The filter (we fig.) i» inteirfed partioilarly 

wort as it passes from the hop-back to the cooler. It 

comprises aniiuMr vessel dividM into two 

by a perforated parUtion, c; the lower f 

hL perforated wSi and oonta^ spent hops or otto 

iUtermg material Around the maer vessel Mid spaced 


cover, a. The filter is connected with the deliverjr pipe 
1 of the hop-back by moans of the junction passage in the 
i cover, a. — A. S. 

I Brewing apparatus. C. B. Davis, New York. U.S. Pat» 

I 1,102,647, July 7, 1914 ; date of appl., Aug. 12, 1912. 

1 The apparatus comprises a sieve and a controlling member, 

I and means for bringing them together to close the p«- 
j forations of the sieve, or for spacing them apart. — L. H 

Still. B. S. Lindsay, Baltimore, Md. U.S. Pat. 1,100,834, 
June 23, 1914 ; date of appl., Sept. 26, 1908. 

The beer (wash) is passed through a heater and vaporiser 
and the spent “ slop ” from the latter passes to a dryer 
(evaporator). The steam given off in the evaTOrotor is 
used to heat the vaporiser and the heater. — W. H. C. 

DistilUny apparatus, C. T. Hanna, PWladelpWa* Pj. 
U.S. Pat. 1,102,910, July 7, 1914 ; date of appl., Apnl 12, 
1912. 

The spirit vapour passes upwards through a cylin^ical 
conduit divided by partitions into chambers and containing 
inner perforated cylinders open below and closi^ above, 
a cup which is formetl on the top of one cell forming a seal 
for the open bottom of the coll above. ^ The porfwMea 
cylinders are provided with flanges which act as ba^a 
compelling the vaiiours to pass inwards and outwarda 
through tho perforation.. Tho heavier pOTtion. oond^ 
and are drawn off through drain pilie., whltot tho lighter 
vapours pass on to a horizontal water-cooled separator 
of a similar type and the spirit vapours pass from this 
to a final condenser.— W. H. C. 

Yeast • Manufacture of T. Ruf. First Addition, 

^0 10, 1913, to Fr. Pat. 440,841, March 2, 1912 
(this J., 1912, 834). 

A MIXTURE of 126 parts of raw sugar and 160 of ^1 
/nftnuMitinflr of eauaf parts of rye and potato meal) » 


A MIXTURE u* va a-w — — — -7- 

Iconsisting of equal parts of rye and potato meal) » 
treated with boiliim water to dissdve ^e sugar a^ 
gelatinise the stMch. The product is mix^ at 30C. 
mth 1000 parts of yeast of any origin, which has ton 
tieotod witha suboU quantity o! amyl acetate or pins* 


— - 

apple ediwf.’*— Li B* 
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iforce, wine feee, UtrUurs, griUy maUer^ atiU eryaiaiSf etc., 
and any tartrate materiais ; Proeeeaes and apparatui 

for treating , and the recovery^ at the ordinary tern- 

perature^ of the whole oj the tartrates aa cream of tartar 
of high purity. G Arnvaut and K. Teyseier. Fr. Pat. 
467, March 28, 1913. 

Thb material, contained in a number of veaselfi arranged 
like a diffuRion battery, is treated with hydrochloric 
acid and then with water. The solution of tartaric acid 
and potaBRium chlorides thun obtained is decolorised, e.g., 
with ozone, and filtered ; it is then troaf/cd with calcium 
tartrate whereby potassium bitartrate of 98 — nurity 
is precipitated. The tartaric acid remaining in solution 
may be recovered as calcium tartrate by addition of 
calcium carbonate. — L. E. 


operation of ateamin|; tea learn must be so regulated a» 
to kill onlv the oxidising enzymes ; this may be effected by 
liniiting the duration of the steaming to allout 30 seconds. 
It Is probable that the remaining enzymes play an important- 
part in the first stage of rolling tea leaves and that the 
pr^uction of a fine aroma is due to thoir action. The 
chief effect of rolling tea leaves is the increase in the 
quantity of readilv soluble constituents ; the rolling 
operation crushes the colls and the liberakHl juices dry 
on the surface of the leaves. Green tea is improved in 
quality by being fired at 70“" C. for 1 hour ; black tea may 
be fired at 80° C. When the tea is not strongly heate<l, 
the amount of soluble constituents increases but slightly ; 
high temperatures cause a diminution in the quantity 
of total soluble roatteis. — W. P. S. 


Malt extracts ; Process of reumving the bitter taste from . 

R. Weyermann, Bamberg, Germany. l).S. Pat. 
1,105,1 19, duly 28, 1914. Date of appl., March 4, 1914. 
Ske Eng. Pat. 5026 of 1914 ; this J., 1914, 6.59.— T. F. B. 


XIXa.-~P0ODS. 

Foods for infants; Analysis and eotnposiiion of some 

projrrielary . J. L. Baker. Reports to the Local 

Gov. Board, 1914, Food Rcfnirt No. 20, 1 — 83. 

One hundred and six Hainpl(‘s of different brands of 
]»roprietary infatds’ foo<ls we-io obtained from various 
parts of the country and subinittiMl to examination ; 
certain of these saniples were analysetl fully. The suit- 
ability of foods containing starch is discussed and a 
synopsis is given of the nioorded evidence regar<ling the 
effect of such foods on infants. Misleading staUMncnts 
in the labels or advertisements of the foo<ls are noted, 
and suggested methods for exercising control over the footls 
are given together with the regulations obtaining in 
other countries. Results of the analyses of 29 of the forKls 
arc given in detail. Four of the samples contained dried 
milk and all contained sucrose ; usually the quantity 
of the latUr wiw small, but in at least 8 cases the sugar 
must have been added, as the amount varied from 9-2 
to 16%. The fat-content was sninll in almost all the 
foods, not exceeding that naturally jresent in the Hour 
used ; the highest (juantitv of fat found was 16%. All 
the samples, except two, contained ajtpreeiablc quantities 
of unalton'd stareli ; the majority contained over 60%, 
the highest amount fuund Inung 75%. Most of the foods 
were prcpaitd from wheat flour, but oat, banana, and 
lentil starches were yresont in some of the samples. The 
proteins varied from I'K to 24-2%, and the mineral matters 
from 0*5 to Many of the Foods contained sac- 

charifying diastase whilst liquefying diastase was present 
l.i about one-half of the samples. — ^V, P. S. 

Milk; Caplllan/ analysis of — F. Gopp<*l8roo-der. 
Sealed note 7(16, dated Oct. 26. 1892. Bull. Soc. Ind. 
Mulhouse, 1914, 84, 281-284. 

A ruoi’OSAL to use capillary analysis by means of strips j 
of filter-paper or the like in the examination of milk. A 
bibliography of the authors’ subsequent publications on 
the subject is given. — J. B. 

Proteins of wheat and rye ; Physieo-ehemieal properties of 

the . .T. (ifbh and G. Frcidl. Biochem. Zeits., j 

1914,66, 154 -164. | 

Examination by physico-chemical methods of proteins j 
*»eparated by fractionation from wheat and rye showed j 
that gUadin is the only alcohol-soluble protein present in 
wheat gluten ; good and bad glutens yield the same 
substance. The protoin extracted fnmi ry<* flour consists 
of a mixture of substances which are cxctHniingly difficult 
to isolate ; rye flour dix» not contain a protein identical 
with the gliadin of wheat gluten.— W. P. IS. 

Tea ; 1 nwstigations of the manufacture of . S. Sawa- 

mura. Bull. Imp. Coat. Agric. Expor. Stat., Japan, 
1914, 2, 76—83 

Oxydases arc much more sensitive to high temperaturos 
than arc other enzymes, such as diastase, and the usual 


Preservatives ; (hemieal . Cinnamic acid. H. Sergor. 

Chem.-Zeit., 1914, 88 , 354 — 366. 

The preservative action of cinnamic acid in foods, beve- 
rages, etc. is sujperior to that of benzoic acid. Better 
rt'sults are obtained with the free acid than with the- 
sodium salt. Doses of 01 grm. taken three times daily 
for a period of 10 days had no ill effect on the humar» 
subject. {Sec this J., 1910, 367.) — F. Shdn. 

Government La’matory. Report of Princij/al Chemist for 
year ended March 31, 1914. See XXllI. 

Hardened oils in competition with eapra oil. Thompson. 
Sea XII. 

Colour react to7i of citric acid. Haussler. See XX 11 1. 
Patents. 

Grain; Treatment of . E. Saniuelson, Banbiirv. and 

J. Backhouse, Bootle. Eng. Pat. 17,214. .Inly 28‘ 1913, 

The whole^ grains ar(* sprayed w-ith a solution of an 
“ improver ” (e.y. a phosphate), then heated to not above 
130’ F. (54 ' ('.), and ground. — W. P. S. 

Cocoa, eojjee. and tea residues ; Process of dejiatating and 

dejecating applicable to the exlraetum of the aehra 

principles. L. M. Roubhcuu. Fr. Pat. 466,888, Dec. 31. 
1013. 

The residues or waste products are treated with a solution 
of a ferrouH salt ; subsequent addition of an alkali or 
alkaline-earth precii)itates the iron together with tannin 
and colouring matters and the extraction of thtj active 
principles is facilitated. — W. P. S. 

Malt flour for baking pur\)f)ses ; Process of preparing . 

Hatt Freres. Fr. Pat. 467,158, Jan. 9, 1914. Under 
Int. Conv., Peb. 17, 1913. 

B\hlky rich in proteins is alhjwed to germinate for 2 to 3 
weeks at 10° to 15° C., then dried rapidly under reduced 
pressure at 45" to 50° 0., and ground. — W. P. fS. 

Ltguids eonUiinimj fatty globules [milk and cream] ; Process 

and appiratus for the stei ilisation of . N. J, Nielsen. 

Fr. Pat. 467,373, Jan. 16, 1014. Under Int. Uonv.. 
Jan. 16, 1913. 

The milk or cream is passed successively through a serif's 
of heating and cooling tubes and, in order that the fatty 

f lobult* may not be broken up by irregularities in the 
eating and cooling processes, the main pump supplying 
the liquid te the apparatus is supplemented by pumps on 
the heating and cooling tubes. The rate of flow of the 
liquid is controlled by regulating valves.— W. P. S. 

Milk ; Process and apparatus for clarifying [reihoving dirt 

/rom] . Aktiebolaget Separator. Fr. Pat. 467,807. 

Jan. 28, 1914. Under Int. Conv., July 21, 1913. 

A centrifugal apparatus is used, the milk being intro- 
duced through a central opening, passing to a chamber 
at the circumference of the drum where the dirt is de- 
posited, and then directed towards the centre and to the 
outlet-W. P. a 
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Food ; Prooou for preserving or freeing it from germs, 

Qes. f. Storiluation G. m. b. H., and M. Ri^l, Berlin. 
Eng. Pat. 17,400. July 20, 1913. 

See Fr. Pat. 460,912 of 1913 ; this J., 1014, 98.— T. F. B. 

Margarine and the like ; Meihod of manufacturing . 

£. V. Sohou, Copenhagen. Eng. Pat. 17,616, July 31, 
1913. Addition to Eng. Pat. 4278, Fob. 19, 1913. 
See Addition of July 30, 1913, to Fr. Pat. 464,640 of 1913 ; 
this J., 1914, 216. The emulsion is first cooled to about 
—7° C.— T. F. B. 

Malt-exlracl preparations; Non-hygroscopic and pro- 

cess for making the same. F. Eiger, Basle, Switzerland, 
Assignor to Hoffman- La Roche Chemical Works, New 
York. U.S. Pat. 1,100,176, June 16, 1914. Date of 
appl., Feb. 27, 1914. 

See Eng. Pat. 6001 of 1914 ; this J., 1914, 660.— T. F. B. 

Use of chlorophyll extracts as Jaei. Fr. Pat. 466,985. 
See 11a. 


XIXb.— WATER PURIFICATION ; 
SANITATION. 

Water ; Remoml of nmtiganese from . J. Tillmans. 

J. Gasbeleucht., 1914, 67, 713 — 724. (See also this J., 

1914, 331). 

A REVIEW of the methods used for the removal of manganese 
from drinking water, together with the results of an 
experimental investigation. The methods in use in 
practice are filtration through manganese dioxide, or 
through mattirial containing it, and filtration through sand, 
with or without previous tveration ; in the latter methods 
use may also bo made of the biological activity of certain 
algce. Among the manganese-containing material 
s(>eoiallv suitable for filtration is a inirmutito containing 
8-6% MnOj ; the latter removes the manganous hydroxide 
from the water, while the permutite itself accounts for 
the acid radical ; after removal, the manganous hydroxide 
is oxidised by the dissolved oxygen to the dioxide and 
this acts as a fresh adsorbing surface. When complete 
legeneration of the material is necessary, it can bo brought 
about in the ease of permutitt! by washing the filter with 
fK^rmanganatc, and in the ease of ordinary manganese 
dioxide by washing with an alkali and blowing air through. 
In the biological process, the manganese dioxide contained 
within the algte withdraws manganese by adHor])tion 
from the water and the vital processes of the organism 
oxidise it to the dioxide. — if. H. J. 

Water ; Sterilisation of Irtf filtration. K. Charitachkoff. 

Chem.-Zeit., 1914, 88 , 222. 

Experiments with filter jiaper impregnated w'ith cobalt 
naphthenate (see this .1., 1910, 210) showed that all porous 
bodies form hydrogen peroxide in presence of water. 
Sterilisation can be effected by passing water through 
pumice, asbestos and other substances, and it is suggested 
that oxidation takes place during the process. — J. H. J. 

Zinc pipes for conveying u^ler ; Use of . A. Rinck. 

Z. Untersuch. Nahr. Genussm., 1914, 28, 99 — 103. 

Pieces of zinc were immersed in fljwka of distilled water, 
tap water and water saturated with carbon dioxide, and 
the quantities dissolved were determined colorimetrically 
after pericKls of 1 to 8 days. The amount of zinc dissolved 
increased, though not pro]x>rtionately, with the time of 
contact. After 1 day, 20 mgrms. per litre had been 
dissolved by distilled water, 12 mgrms. by tap water, 
and 150 mgrms. by the carbonated water. After some 
time ordinary water formed a deposit of basic carbonate 
and the proportion dissolved was then much less. Tap 
water of medium hardness was sealed up in largo zinc 
pipes with air excluded. After a year the amount of 
dissolved zinc was 2 to 3 mgrms. per litre. Physiological 
tests over a long period with water containing 7 to 8 mgrms. 


of sino per litre gave no indications of injurious results.. 
(See also this J., 1913, 967.)— 0. A. M. 


PoUuih trade-waste ; Influence of on the biological 

processes in river water. A. Miifler and L. R. Fresemus. 
Arbeiton aus dem Kaiserliohen Qesundheitsamte, 
Berlin, 1913, 45, pt: 4. Chem. Ind., 1914, 87, 186—192. 

A SEWAGE percolating filter was used for the experiments, 
the changes taking place in the liquid passing through 
such a filter lieing similar to those taking place in the self- 
urifioation of rivers. To the sewage pasMd through the 
Iter, known quantities of the waste lye were added, and 
the analvsis of the effluent oomparod with that of the 
effluent from the filter without tne addition of the l^o. 
It was found that when the lye Xfas added in quantity 
sufficient to raises the chlorine content of the mixture to 
3 grms. per litre, there was no adverse influence upon the 
biological changes in the filter. A further increase of the 
chlorine to 6 grms. per litre diminished the nitrates in the 
effluent, while 20 grms. of chlorine prevented their forma- 
tion altogether. No definito influence upon the oxygen 
I absorption of the effluent could be detected. In partially 
! purified sewage the addition of the lye delayed puflN^faction, 

I and on standing in contact, completely stopped it ; on 
. diluting with clean water, putrefaction occurred as usual. 
The number of bacteria in the presence of 1-5 grm. of 
chlorine per litre was not influenced, but double the amount 
of chlorine caused a considerable reduction, and still 
higher amounts further rtHluotion. The other forms of life 
present were n<»t affected by 3 grms. of chlorine per litro,but 
20 grms. prevented all life from developing. In cultivation 
experiments with pure cultures, the presence of chlorine 
up to 6 grms. per litre, slightly favoured nitrification, but 
over 7 grms. considerably reduced it. It is recognised 
that in a river water the aildition of lye corresponding 
to 3 grms. of chlorine per litre does not interfere with it-s 
purification, but that double the amount docs so. From 
these results it can bo laid down as a guide for use in 
practice that the admission of lye to a river water so os 
to raise the amount of magnesium chloride to 3*5 grms. per 
litre IS the danger point for all the lower forms of life in the 
river, but that from amounts even exceeding this, damago 
to fish is not to be expected. The interference of the 
waste lye with the self-purification of the river seems 
to exclude alt«)gether the amounts entering in proctioo. 

-.1. H. J. 


Nickel cooking utensils. M. Vuk. Z. Untersuch. Nahr. 

Genussm., 1914, 28, 103—104. 

Dlscjobdant results obtained in experiments on the 
action of ackls U]u>n nickel cooking utensils are duo to the 
natun; of the nickel. Pieces of nickel of the same area 
were, heated on the water-bath with 6% acetic acid for 
2 1 hours, and the quantities of metal dissolved jicr sq. m. 
wore determined electrolytically, with the following 
results: — Wrought, l.'j-fi to 16*9; cost, 25*5 to 28*8; 
electrolytic, 30*6 to 30-8 ,* drawn, 331 to 39*0, and 
Berndorf “ pure ” nickel, 01 *4 to 66-4 mgrms. — A. M. 


Ozone in ventilation. J. C. Olsen and W. H. Ulrich. 

J. Ind. Kng. Chem., 1914, 8 , 619—623. 

A DEFENCE of tho usc of ozouc in ventilation and a replv to 
papew by Jordan and Carlson and by Sawyer and others 
respectively (see J. Amcr. Mod. Assoc., Sept. 27, 1913). 
Tho view that oz«jno dot^s not destroy odorous substances 
but merely masks their odour has been based on 
experiments in which the quantities of ozone used have 
been far too small, this being due mainly to the fact that 
the odour of ozone is at least 100 tilnes more intense than 
that of other substances havinj^ a pronounced odour. 
Experiments are desciibed showing tnat ozone oxidises 
hydrogen sulphide and oil of cloves. Moist baoteria a e 
quickly destroyed by ozone even in low concentrations, ard 
tne works of Chapin, Doty, and Winslow and Robinson 
have shown that infection from air-borne baoteria oooun 
only when the latter are in a moist condition. No singlo 
instance of harm to a person from tho proper use of ozono 
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in veiitilation has been published and all efforts to nroduoo 
harm exi)erimontally with low concentrations of ozone 
have failed. — A. S. 

Phyiioiogicnl [bactericidal] and physico-chemical action 

w neutral salts ; Relation between the . L. Bcrczeller. 

Biocheni. Zeita., 1914, 66| 173 — 190. 

Experiments wore made with Traube’s stalaginometor 
(oomparQ this J., 1911, 448; 1912, 839, 845) on the 
influence of salts on solutions of physiologically active 
substances. In unsaturatod solutions of alcohol, phenol, 
thymol, menthol, camphor, quinol (hydroquinone), 
e-naphthol, sodium glycocholate, glycocholic acid, 
albumose, and casein, the surface tension was lowered to 
a greater extent in presence of dissolved salts than when 
these were absent. The physiological action of the 
substances mentioned is affected in a similar manner by 
salts, us is shown in the following table, in the case of the 
bactmcidal act ion o f phenol : — 

Lower! ni» of siirfaco 

Pheui.l (solution. BueUTleiclal action. teuHiuii. 

IMiu a ncAitral salt jireater Kreut 'r 

(pntiiHHium Hi.lts IcHH (potuHsInm salts less 
active than mKiiuiii active than Kodium 
HnltH, lodidcK loHH saltK, loiiideH loss^ 
active than cliioridcs) active than ehl'.rules) 
Phih alcohol .... lesser lesser 

Plus urea ...... no etfect no effect 

The most satisfactory explanation of the resfilts is one 
based on the assunifition of the formation of hydrates 
of the salts, whereby a portion of the water is rendered 
inactive us a solvent. fcJo'lium benzoate forms an 
annareiit exception to the rule fonnulatcd above, for 
lutnough it lowers tbc surface tension more than other 
salts, it is less effective in increasing the bactericidal action 
of phenol ; this is probably due to the fact that sodium 
^nzuat>o is itself atrotigly a^urbed and hence is capable of 
displacing adsorbed bactoiicidos. — A. S. 

Phenol ; Action of on the surface tension of albumin 

solutions L. llerczoller. Biochem. Zeits., 1914, 66, 
191—201. 

The Hurfaco tension of serum and of solutions of different 
albumins, peptone, and ereptono is lowered to a greater 
extent than is that of distilled water by addition of ])henol. 

and chloral hydrate produce a similar effect but 
not alcohol, pro]»yl alcohol, triocotin and camphor. 
Since, according to Ehrlich and Beohhold (this ,1., 1906, 
666) the bactericidal action of jihenol is diminished by 
additdun of serum, the rule that bactericidal activity and 
lowering of surface tension (see preceding abstract) vary 
in a similar manner apjioars not to hold in this case. If. 
however, from a solution of serura-alhurain to which 
phenol has been added, the iihenol be removed by passing 
the solution several times in a fine stream through benzene, 
the resulting solution has a considerably lower surface 
tension than before the addition of phenol, so that the 
lowering of the surface tension must be due not to the 
phenol, but to the serum-albumin or to a substance pro- 
duced therefrom by the phenol. Moreover the lowering 
of the surface tension due to the phenol, t.r. the difference 
Wweon the surface tensions of the solution of scnim- 
•Ibumin plus phenol and of the same solution after 
removal of the phenol, is somewhat smaller than that of 
aqueous phenol solution. — A. S. 

Aluminium sulphate ; Relation between and colour 

in meehanicetl [water] jmrification. F. £. Halo. J. Ind. 
Eng. Chera., 1914, 6 , 632—637. 

As evidence in favour of the view that part of the organic 
colouring matter of natural waters is of an acid character, 
TosulU are quoted showins that on precipitation with 
basio aluminium sulphate, the acidity produced was lower 
than that expected by an amount proportional to the 
colour removed. On blowing air through highly coloured 
water to remove carbonic odd, a residual acidity was 
left equivalent to the colour ari dity ; this residual acidity 
wu not deetroyed by boiling, mien the colour acid was 


neuti^ised by sodium carbonate, a larger quantity of 
aluminium sulphate was required to effect deoolorisation 
than before neutralisation. Commercial basic aluminium 
sulphate has an average composition corresponding to 
2Alg(S04)j|,Alj(S04),(0H)j, and according to the alka- 
linity of the water, either a basic sulphate-carbonate, 
2Alg(C08),(0H)8,Alj{S04)g(0H)g, or a basic aluminium 
carbonato is precipitated, the hydroxyl groups of which 
combine with the colour acid. The colour acid will also 
combine with other hydroxides, and good results have 
been obtained at Grand Rapids, Michigan, with excess of 
magnesium hydroxide. Regarding basic aluminium car- 
bonate ^ the colour precipitant, the precipitate produced, 
at ordinary temperatures may be formulated as 
Al2(C03)»Rj, where R is the radical of the colour acid. 
At lOff^ F. (38° C.), a precipitate of Al2(COa)R4, is produced, 
double the quantity of colour being removed, and this 
is also the case if excess of basic; aluminium sulphate over 
the quantity corresponding to the alkalinity of the water 
bo used. At kSjiringfiold, Mass., U.S.A., for example, 
double the usual quantity of colour is removed jier unit 
of ]>reeipitant by adding excess of aluminium siil|)hate, 
and after a definite ])crio(l mixing with a further quantity 
of untroatod water. At the boiling temjHTature, the colon r 
is intensified by addition of aluminium sulphate, probably 
owing to the formation of u soluble compound, Al^Hg, 

J analogous to the known soluble iron coiiqxmnd. — A. H. 

I Pharmacological activity and lowering of surface tension, 
i Borczcller. See XX. 

! Patents. 

I Water fed info steam generators; Apparatus for treating 
and removing amalgamated oil, grease and carbonates of 
lime and magnesia, sodium and the like held in suspensiori 

i^i and, for heating and softening and purifying such 

feed ivater, ,1. Pomeroy, Southsea. Eng. Pat. 1103, 
Jan. 15, 1914. 

The feed water flows down a series of inclined planes 
nrovidod with cross baffles into a set of procijiitating 
boxes. The apparatus is placed in the steam s])aco of the 
steam generator and heated by the steam. The impurities 
collected in the bottom of the precipitating boxes are 
blown out of the boiler at intervals and the purified and 
heated water overflows into the water in the generator. 

— W. H. (’. 

Qarlmge and sewage sludge ; Method of treating . A. F. 

Matlack, Philadel])bia, Pa., Assignor to Sewage and 
! Garbage Power Co. U.S. Pat. 1,102,532. .luh 7, 1914 ; 
date of appl., June 9, 1911. 

The garbage or sludge is distilled at a tem|[)eraturc below 
that at which the solid matters are charred, and the 
volatile proiluots are collected and separated. The dry 
residue is then treated in a gas-producer to convert it into 
a oombustible gas and an ash w'hich may bo used as a 
fertiliser.— W. P. S. 

Elevating liquids fc.y. seivage] ; Process of and apparatus 

far . A. Priestman, New York. U.S. Pats. 

I 1,102,683 and 1,102,684, July 7, 1914; dates of appl., 

1 April 27, 1912, and July 17, 1913. 

The liquid (sewage) is fed into a settling well whence the 
liquid portion overfiows into a second well. The liquid 
is pumped out of tho second well and the partially separated 
solids are elevated from the first well by an ojoctor worked 
by compresaed air and controlled by the height of the 
level of the liquid in the second well. — W. H. C. 

Disinfectant. Schulko und Mayr Akt.-Ges. and P. Flemming. 
Ft. Pat. 467,636, Jan. 22, 1914. Under Int. Con7, 
Jan. 24, May 6, and Oct. 16, 1913. 

A MiXTUBB of chloro-xylenols and chloro-cresols or alkali 
compounds of the latter. — W. P. S. 

Disinfectants, fiohiilke und Mayr Akt.-Ges., and P. 
Flemtniiig, Hamburg, Germany. Eng. Pat. 26,749, 
Nov. 11, IBIS. 

Rbb Fr. Put. m,m of 1913 ; preceding.— T. F. B. 
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Morphine; New test for [and copper], T. H. Oliver. 

Chem. and Drug., 1914, ro, 240. 

On adding a few c.c. of hydrogen peroxide and a small 
quantity of strong ammonia solution to a solution of 
morphine or one of its salts, and stirring with a copper 
wire, gas is evolved and a deep port-wine coloration is 
produced ; 0*00002 grm. of morphine can be deteoknl by 
the tost, but with very small quantities, a few drops of 
potassium cyanide must bo added, after stirring, to destroy 
any blue colour due to copper. Monomethylamine may 
be used in place of ammonia, but not dimetnylamme nor 
caustic soda. Apomorphino gives an orange coloration 
under similar conditions, but codeine and dionino (ethyl- 
morphine), which arc indistinguishable from morphine b}' 
ordinary testa, do not give the reaction, nor do strychnine, 
brucine, atropine, narcotine, heroine, cocaine, nicotine, 
cephalino, emetine, voratrine, physostigraine, pilocarpine, 
and coniine. (’oi)j>cr (0*00001 grm.) may also be detected 
by the teat. — ^A. S. 

Morjihine and pfmwU ; Chajracierisation of by uranivm 

salts. J. Aloy and C. Kabaut. Bull. Soc. Chim., 1914, 
15, 680—682. 

Salts of uranium give a red coloration with morphine 
and with substanccH containing free phenolic (OH) grou])s. 
The reaction c.an bo carried out by adding a crystal or 
a few drops of a saturated solution of uranium nitrate 
or acetate to the substance dissolved in water or in methyl 
alcohol ; free acids must be absent. In cases where traces 
only of morfihino are susijected the licpiid should be 
evaporated to dryness. 0*05 mgrm. of morjihine hydro- 
chloride can be detoctwl. — 11. G. P. 

Papaver uricniala.; Alkaloids of . W. Klee. Arch. 

Pharm., 1914, 262, 211—273. 

Papaver orientals contains two alkaloids, thobaine and a 
now crystalline alkaloid isothehaine, m. pt. 203 ’ — 204'^’ C., 
fajo- •-i“Ji65*l‘'’ ui alcohol. When the plant is in vigorous 
growth thobaine is the chief alkaloidal constituent, whilst 
after ripening ami withering, the roots contain chiefly 
isothehaine. Isothehaine is isomeric with thebaine and 
has the formula C,7lli4N(0CH3)30H, the nitrogen atom 
btung tertiary and attached to a methyl grouji. The 
crystalline sulphate, hydrochloride and /-bitartrate were 
prejiand. When boiled with acetic anhydride isothehaine 
yielded a diacetyl derivative with rupture of the nitrogen 
ring, and with nascent diazomethane, a monoinethyl ether 
was formed. Methylation with dimethyl sulphate gave 
isothebainemeihyUthvrmethyUulphale, crystallising from 
ether-alcohol in needles, m. pt. 237° — 238^^ C., [a]D= 
-f 168*1°. This compound when boiled with caustic soda 
gave two methino bases, isolhebuimmethinemethyleihfrf 
amorphous and optically inactive, and 9.\0-dihydroxy d- 
dimeinylaminu-X^.b-trimeihoxy-H-vinylphenanthrenCf m. jit. 
104° — 105° C., [a]D= — 283*9". Both raethine bases com- 
bined with dimethyl sulphate yielding isathebainermthine- 
methyhtherdimethylmlphate which crystallised in needles, 
m. pt. 196° — 196" C., and was optically inactive. On 
heating with caustic soda in methyl alcohol this latter 
substance was decomposed into Irimethoxyvinylpken- 
arUhrene and trimethylamino. Trimethoxyvinylphenan- 
threne on oxidation with jiotassiiim permanganate gave 
a trimelhoxyphenanthrenecAirboxylic acid which when 
heated with glacial acetic acid gave the 3.4.5-trimethoxy- 
phenanthrene previously obtained synthetically by 
Psohorr and Koch (Annalen, 1912, 891, 40). The con- 
stitutional formula suggested for isothehaine, based on 
these reactions, is 



Isothehaine gives a highly charactoristia intense violet 
coloration with concentrated nitric acid. It can bo 
separated from thobaine by heating the mixture with 
dilute hydrochloric acid, which converts thebaine into 
thebenine, insoluble in ether, but leaves isothebaino 
unaffected. It is considered that' the alkaloids of Paj^ver 
orientale^ unlike those of Papaver somniferum (Muller, 
Arch. Pharm., 1014, 252, 280—293), do not serve as reserve 
stores of nitrogen to be subsequently used for albumin 
formation.— :T. C. 


Hydrastis alkaloids ; Determination of . J. Gsell. 

Chem.-Zeit., 1914, 88 , 641. 

Hydrastine is precipitated from hydrastis extract with 
sodium hydroxide, and separated fronf the berberine (whi^ 
remains in solution), by centrifugalising. Each alkaloid 
is then determined from the amount of methoxy -groups 
found by means of Benedikt's apparatus and method 
viz., boiling the compound with hy^iodio acid of sp, gr. 
1*71. One grm. of hvdrastine corresponds to 1*248 grm. 
Agl, and 1 grm. of berlierine hydrochloride to ()*fl86 
grm. AgT. The lactonic group in hydrastine isjiuantita- 
tively separaU'd, by boiling with iV /10 sodium nydrOxido 
solution under a pressure of 1 to 1 J atmos. One grm. of 
hydrastine— 26*4 c.c. N /lO alkali. — C. A. M. 


Ckumtis intalba ; Constituents of . F. Tutin and 

H. W. B. Glower. (Iiem. iSoc. Trans., 1914, 105, 
1845—1858. 

The flowering branches of Clemalia vitalba, Linu6 (“ travel- 
ler’s joy ” or “ old man's board ”) wore dried, ground and 
extrac<e<l with hot alcohol. In addition to much chloro- 
phyll and rosin the extract yielded the following definito 
compounds : 3.4-dihydroxycinnaraio acid, oaulosapogenin,^ 
identical with the substance kolatod by Power 
and Salway from Cauhphyllum thaliciroides (this J., 1913, 
211), a glucoside of caulosapogenin^ having the 

characters of a saponin, dextrose, myricyl and coryl 
alcohols, hc'iitriacontane, a mixture of sitosterol and 
stigimwtcrol, a phytostorolin consisting essentially of 
8tigmast.erol -glucoside, and a mixture of acic^ consisting 
of melissic, corotic, palmitic and unsaturatod acids including 
linolic acid and an acid, of m.pt. 69*5° C., iso- 

meric with behenic acid. Some of the derivatives of 
caulosapogenin gave on analysis anomalous results. 
No alkaloid and only a trace of volatile substance could 
be detected. No confirmation of the alleged irritant 
properties of Clematis viUtlba could bo obtained. — T, C. 


Anlhemis nobilis [chamomile] ; Constituents of flowers of 

. F. B. Power and U. Browning, Jun. Chem. Soc. 

Trans., 1914, 105, 1829—1845. 

21-09 kilos, of the ground flower-hoods of Anthemis nobilis, 
Linne (chamomile) from plants grown in Belgium were 
extract^ with hot alcohol, the alcoholic solution coneen 
trated and the extract distilled in steam. 34*3 grms. of an 
essential oil were obtained but not further examined* 
The following compounds were isolated from the extract : 
3.4-dihydroxycinnamic acid, apigonin CifHjoOs, a new 
glucoside of a/pigtnin^ Ca,H*oOio,HiO, m.pt. 178° — 160° C., 
which gave a hexa-acotyl derivative, m.pt. 144° — 146° C., 
choline, t-inositol, triaoontanc, taraxasterol, Ca9H47.0H, 
m.pt. 217° — 219° C., a phytosterolin consisting ohififly 
of sitosterol-d-glucosido, a mixture of fotty aci^ consisting 
of cerotic, stearic, palmitic, oleic and linolic acids, together 
with a considerable amount of a sugar yielding d-phonyl- 
glucosazone. The substances “ anthemic acid ” and 
“ antbesterol ” of previous investigators could not be 
oanfirmed. The bitter taste of chamomile flowers is due 
to dark-coloured amorphous material and not to aiqr 
well-defined constituent. — ^T. C. 


Podophyllum resin ; Method for the determination of « 

W. M. Jenkins. J. Ind. Eng. Chem., 1914, 6, 671—672. 

In previous methods for the determination of Podophyllum 
rosin (compare Dnnstan and Henry ; this J., 1898, 268), 
it has been assumed that the resin is insoluble in wal 
The res’n is, however, slightly soluble in water, and 
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Bolubility is increased oven by small percentages oi 
aleoboL A method is described based on the ready 
solubility of the rosin in a mixture of I part of alcohol 
and 2 parth of chloroform. 5 c.c. of the fluid extract 
of Podophyllum are shaken with 5 c.c. of alcohol, 10 c.c. 
of chloroform, and 10 c.c. of acidulated water (0 6% HCl). 
The lower layer is drawn off and the amieous solution 
extracted twice with 15 c.c. of aloohol-chloroform each 
time. The unit<^d extracts are washed with 10 c.c. of 
acidulated water, and the aqueous layer again shaken 
twice with 15 c.c. of alcohol -chloroform. The combined . 
extracts are ova|>oratcd and the residue dried at 100'’ C. 
The <lrug is extracted with alcohol by hot maceration 
and 10 c.c. of the extract (=2 grn»a. of drug) are treated 
as described above, exco}»t that the addition of 5 c.c. of 
alcohol is omitUHl. A standard of 5% of rosin for the Ouid 
extract is suggested, — A. S 

Pharmacolojiml activity ami lowering of mrfacc tension. 
L. Brrcxoller. Biochem. Zoits., 1914, 66, 202—206. 

Thb results of the author’s exporimenls confirm the view 
expressed by Traubo (this J., 1912, H39) that thciti is a 
relation lK*twoen the pharraacol(»gical activity of medicinal 
substances and their action in lowering the surface teiision 
of water. Experiments were made with phenol, the di- 
and tri-hydroxyhenzciu«, aromatic hydrocarbons, vanillin, 
the crcwfols, th(i naphthols, thymol, menthol, camphor, 
'p- and o-nitrophenol, p-, tw-, and o-nitrotohienc, ?h- and 
o-toluidine, p- and o-nitrobenzaldchyde, chloralosc and 
p-chloralose, phenanthrone and anthracene. Certain 
exceptions were obscrvwl ; e.g., quinol (hydroquinone) is 
more poisonous than resorcinol, but the latter causes the 
greater lowering of surface tension, and o-crcsol is a better 
antiseptic than m-cresol although it has less effect on the 
surface tension. — A. S. 

Essential oils free from terj)enes and seAquiierpenes used in 
j>e.rfumerij. H. Mann. Aincr, Pei-fumer, 1914, 9, 
135—136. 

The odorifio intensity of torpcneless essential oils com- 
pared with the ordinary oils as unity was as follows ; — 
Angelica root, 20 ; anise, 1 J ; star anisf, U ; bay leaves, 
2| ; bergamot, 2^ ; birchbuds, 2—3 ; birch tar, 10 — 12 ; 
cananga, 10 — 12 , cassia, 1 J ; cedar wood, 8 , chamomile, 
1} — 2; cinnamon, IJ; cinnamon leaves, U; citronella, 
2 — ; cele.ry, 3 ; cumin, 2 —3 ; cypress, 30 ; eucalyptus, 
lij ; fennel, 2i — 3; geranium, IJ; guaiacum wootl, IJ; 
hops, 8 — 9 ; kuro-moji, 3 — 4 ; lavender, 11 — 2 ; lemon, 
30; Icmongrass, IJ ; lime (distilled), 12 — 15; lime (ex- 
pressed), 8—10; linaloo, 1| ; mandarin, 60; myrrh, 2^; 
myrtle, 3 — 4; neroli, 2J; nutmeg, 6 — 8; opopanax, 4 — >i; 
orange (sweet), 60 ; (bitter), 60 ; origanum, 1 J ; patchouli, 
4 — 6; peppermint, 1^ ; potitgrain, 1^; pimento, IJ; 
pine (leaves) 3 — 4 ; cones (^4. pectimita), 60 ; leaver [A. 
pcetinata), 60; rose, IJ ; rosemary, 2; sandalwood, 
1 J — 4 ; thyme, 4 — 6 ; vetiver, 1 ; and ylang-ylang, 
2 — 2J. Terpeneless lemon oils are ust^ in the preparation 
of cheap eau-de-oolognc since their alcoholic solution can be 
dilut(Ml with more water than in the case of the ordinary 
oil without becoming turbid. — C. A. M. 

Cedar tvood ; The oil of Port Or ford and some observa- 

tions on d-a-pinene. A. W, Schorger. J. Ind. Eng. 
Chom., 1914, 6 , 631—632. 

The Port Orford cedar [Chamaecyparis lawsoniana (Muir.), 
Parlatore] is found along the Pacific Coast from Cbos Bay, 
Oregon, to Mad River, California. The oil obtained from 
the wood has a strong nleasant odour and a pronounced 
physiologioal action on the kidneys. Selected resinous ** 
pieces of wood yielded, by steam distillation, 10% of oil of 
sp. gr. 0*891 at 15® C., =1*477 ; the oil left a blood- 

rod distillation residue. The oil examined by the author 
had been kept for four years in a tightly-stoppered bottle. 
It was rectified by shaking with 10% sodium carbonate 
solution and distilling with steam over soda B(dution : the 
rectified oil left no blood-red residue on distillation and 
not nroduoe the oharaoteristio physiological action of the 
freshly^distllled oil. The rectifi^ oil had the sp. gr. 


0*8905 at 15® C., nV=l-4758, ttV**+a9*60®, acid valtii 
0*30, ester value 32*8, ester value after acetylation 71*57, 
and gave the following fractions on distillation .* 155®— 
157® C., 60*5; 167®— 170®, 3 ; 170®— 180®, 4 ; 100®— 130' 
at 16 mm., 20*5 ; 130®— 160® at 16 mm., 7 ; and 160®- 
190® C. at 15 mm., 1%. It contained approximately 
60—61% of d-a-pinene, 6—7% of dipontene, 11% of free 
f-bomeol, 11*5% of esters (calculated as bomyl aoetate)i 
and 6—7% of c^nene. The combined bomeol was present 
mainly as bornyl acetate, but to some extent also as formate 
and caprinate. In the oli oil free formic, acetic, anc 
caprinic acids were present. By fractionation over sodium 
the fraction distilling at 155® — 157® C. yielded 65% of it* 
quantity of pure d-u-pineno of b.pt. 156° — 166*1®C. at 
760 mm., sp. gr. 0*8631 at 15® 0., nij' = l*4684; [ajn = 
-f 51*52.— A. S. 

Ciis-Cus [vefmrf] oil of India. P. Singh, Chom. and 
Drug., 1914, 85 , 225—256. 

Seven samples of roots of vetivort (Cus-Cus orKhas-Khai 
gross, Andropogon muricatvs, Rotz) from different localities 
in India were examined as to yield of oil, 25 gnns. boin|j 
distilled with steam for about 8 days, and the oil extracted 
from the distillate with chloroform. The yield of oil was 
from 0-45 to M4%, varying according to the season ii 
which the roots were colleejted. To obtain a good yield ol 
oil (0*7 — 1%) the roots should bo collected from towards 
the end of the winter till the oommonoonicnt of the rain,> 
season. A sample of the oil was jmrifiwl by rC'distillatioi 
with steam, leaving as residue a n sinous mass from which, 
by^ extraction with alcohol, there was isolated a dark rod 
resin (0*4 grins, from 75 grms. of oil) of m.pt. 70® C., sp 
gr. 1*132 at 30® C., acid value 46*9, saponif, valui 
111*2, iodine value (Hiibl, 18 hours) 268*2, optical 
rotation (calculated to 10 c.c. of solid resin from observa- 
tion with a dilute solution), -f488. The yellowish browr 
rodistillwl oil was quite transparent and had the following 
characters: sp. gr. 1*011 at 15° C., optical rotatior 
(100 mm. tube) — 30*7, w®®=l*5165, acid value 10*5 
Ba)M>nif. value 80*1, saponif. value after acetylation 132*8 
iodine value (liiibl, 18 hours) 194*4, soluble in 2 jmrts ol 
80% alcohol— A. S. 

Esters ; Delerminniion of in essential oils. J. Nivioro 

Bull Soc. Cliim. 1914, 15, 677- 680. 

The author criticises Behai’s recommendation that csteri 
should bo sa]>onifiod in clooed vessels (this J., 1914, 765) 
Concordant results wore obtained by saponification ii 
an o|)cn flask fitteil either with an ait tube or a refluj 
condenser. Higher results wore obtained with closet 
flasks than with open flasks, f.g., lavender oil gave i 
saponification value of 1 14*2 in an open flask and 117 in t 
closed flask; bergamot oil, open flask 104*1, closed flasl 
150*7. Pure linalyl acetate gave practically identica 
results either in open or closed flasks, viz., 242, but linaly 
acetate containing 2% of conanthol gave saponiflcatioi 
values, open flask 239*8 — 239*9 ; clost^ flask 241*7 — 242 
The differences therefore appear to be duo in part to tbi 
presence of aldehydes and not to the loss of volatili 
esters. — R. G. P. 

Salicylic arid [and aretylsalicylic acid and salol] ; Mann 

facture of . Chem. and Drug., 1914, 85 , 313 — 314 

Salicylic acid. In Koibe’s process, the patent foi 
which expired in 1887, crystallisod phenol is aissolved ii 
the equivalent quantity of caustic soda, the solutiot 
is evaporated in shallow iron vessels, with vigoroui 
stirring, and the reddish-yellow, very hyCTosoopic sodiun 
phenoxide thus obtained is ground and heated to 100’ C. 
in a metal retort ; the mass is constantly Btirrod anc 
subjected to the action of a rapid current of dry heatec 
carbon dioxide. The temperature is raised gradualb 
in the course of several hours to 180® C. ; phenol distil 
over, at first in small quantity, later more abundantly 
The mass is heated finally to 20&’ C., and after 6—41 hours 
when no more phenol distils over, the greyish white residm 
is dissolved in water, resinous and ootoured imparities an 
separated by firaotional precipitation with hydbroohlorii 
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or sulpha^ acid, and tho salicylic acid is then precipitated 
by addition of more mineral acid. (See also Thorpe 
Dictionary of Appl. Chem.» 1013, Vol IV.. p. 619)., 
Potassium phenoxide is now usually employed instead of 
the sodium compound (compare Eng. Pat. 17,002 of 
1893 ; this J., 1893, 1053), and a modified process is also 
used, in which carbon dioxide under pressure is used at 
120“— 146° C. (See Eng. Pats. 10,167 of 1884 and 7801 of 
1886 ; this J., 1885, 661 ; 1886, 501). The acid is purified 
from ermotic acid by Williams’ process (see G. O. Hender- 
son, this J,, 1890, 691), a hot aqueous solution being 
neutralised with calcium carbonate, and the calcium 
salicylate filtei’ed off, rocr 3 r 8 tallised from hot water till 
colourless, decomposed with hydrochloric acid, and the 
precipitated acid washed with water and recrystallised 
from dilute alcohol. It is difficult to obtain a product of 
permanent pearl-white appearance, details of certain stages 
<)f tho purification and of the final crystallisation being 
•secret. 

Aceiylsalicylic acid (am'riw). No patent rights cover tho 
manufacture of acetylsaficylie acid, two methods for which 
are as follows ; — (1) A mixture of 50 parts of salicylic 
acid and 76 parts of acetic anhydride is heated for 2 hours 
at 160“ C. under a reflux condenser. On cooling, a<;etyl 
salicylic acid crystallises : 'it is freed from acetic anhydride 
by pressing, and rocrystallised from dry chloroform, 
yielding white needles, m. pt. 135“(’., readily soluble in 
benzene, alcohol, glacial acetic acid and chloroform, 
floluhlo with difficulty in cold water. (2) A mixture of 
25 parts of salicylic acid and 20 parts of acetyl chloride 
is heated for several hours at 80" C. under a reflux con- 
denser, then the excess of acetyl chloride is distilled off, 
and the n^siduo recrystallised from dry chloroform. 

Salol (phenyl salicylate) is produced by treating salicylic 
acid end phenol with phosphorus pentacliloride or oxy- 
chloride. The process of manufacture was patented in 
Knglantl in 1886 (see Eng. Pat. 8018 of 1886; this J., 
1887, 561 ; also Levinstein, this J., 1886, 577), and the 
patent rights (now expired) were transferred to German 
firms. (See also Rng. Pats. 10,260 of 1887, 14,224 of 1891, 
and 23,449 of 1892; this J., 1888, 587; 1891, 1026; 
1894, 274.)— A, H. 

Act'lanilide and phenacetin in admixture; DeJermination 

fij , Studies in synthetic drug anftlysis. I. W. 0. 

Emery. J. Ind. Eng. Chem., 1914, 6, 665—669. 

Thk method i)roposfMl dejxjnds on the fact that ])hon- 
acotin in aqueous solution forms an insoluble poriodido 
(C 2 H 50 .C,jH 4 .Nn.(’ 2 H 30 ) 2 ,HI,l 4 , when treated with an 
acid solution of iodine in potassium iodide. 0*2 grra. of 
tho sample is d’ssolved in 2 c.c. of hot glacial acetic acid 
in a small lipped Erlonmoycr flask, tho solution is diluted 
with 40 c.c. of water previously warmed to 70“ (!., trans- 
ferred to a stopiwrod 100 c.e. flask containing 25 c.c. of 
standard iodine s<jlution (30 grms. of iofVme and 40 grms. 
of potassium iodide ])©r litre) warmod to 40“ two 10 c.c. 
lortions of warm water being used for rinsing. After 
mixing, 3 c.c. of concentrated hj'droohloric acid arc addeil : 
the insoluble porif)dide separates at first apparently in an 
emulsifiwl condition, but after some time forms bronze- 
coloured leaflets. When tho crystals have formed, the 
mixture is allowed to cool, diluted with water to 97 — ^98 c.c., 
allowed to stand overnight, made up to 100 c.c., mixed, 
allowed to settle for ^ hour, and a portion of tho solution 
filtered through a dry 6'5 cm. filter : tho first 15 0 . 0 . are 
collected separately, and then 60 c.o. are collected and the 
excess of iodine titrated with N / 10 thiosulphate. Or, tho 
|)orio<lide may bo filtered off, decomposed by moans of 
aodium sulphite, the phenacetin extracted with chloroform 
and weighed. In the filtrate from tho phenacetin periodide, 
acetanilide may be determined by adding sodium sulphite 
to remove free iodine, extracting the acetanilide with 
chloroform, hydrolysing it with sulfuric acid, and titrating 
the resulting aniUne sulphate with potassium bromide- 
bromate solution. In the case of complex mixtures con- 
taining caffeine or antipyrine or both, the sample is first 
digested with hot dilute sulphuric acid, the eaffeine and 
antipyrine then removed by extraction with chloroform, 
and the sulphates of phenetid'oe and aniline iment in 
the acid aqueous solution ce-oonverted into phennoetiii 


and acetanilide respeotively by adding a slight excess of 
solid sodium bicarbonate and a few drops of aoetio anhy* 
dride (Proo. A.O.A.C., U.S. Dept. Agrio., Bureau of 
Chem., Bull. 162 (1912), 197). 

Tho formation of tho insoluble periodide may also be 
used as a test capable of, detecting 0*5 mgrm. of pliienaoetin. 

— A. S. 

Manufacture of antipyrine. Chem. and Drug., 1914, 85 » 
273. 

The following arc tho steps in the method of making 
antipyrine ; — 

1. Formation of phenvlhydriuine from benzene . — ^Benzene 

is converted into nitrobenzene by the action of oonoen- 
tratod nitric acid, then reduced to aniline by nascent 
hydrogen formed by the action of hydroohlono acid on 
scrap iron. Tho aniline is diazotisod with nitrous acid, 
and a paste of stannous ohlorido is added to the clear, 
mobile, brown diazo-solution which becomes creamy wWte 
and BO stiff that it can only just l)e poured. A couple of 
hours’ standing ensiireH oompleto reduction ; neutralisation 
with coustie smb follows, and tho phonylhydrazine formed 
is then distilled under re<luoed pressure. ’ 

2. Preparation of aceto-acHic ethyl eater . — This hi aooom- 

f dished by tho action of metallic sodium upon ethyl acetate 
ollowod by treatment with acetic acid. The ethyl acetate 
is obtained by acting upon sodium acetate with a mixtu! e 
of alcohol and sulphuric acid. Ethyl alcohol added in 
small p<»rtioii8 to sulphuric acid produces ethyl sulphuric 
acid. This is poured upon dried fused and broken pieces 
of sodium acetate previously placed in a copper still. 
After standing twelve hours the oontents of the still are 
raised to the boiling-point, in order to form ethyl acetate, 
which distils over. Tho oollectod distillate is then freed 
from water by redistilling over calcium ohlorido. In order 
to form accto-acotic ethyl ester, the ethyl acetate with 
small pieces of metallic sodium drawn into wire are placed 
in a still having a reflux condenser and loft until the 
sodium has disappeared, after which a moderate excess of 
50% acetic acid is added and tho contents agitated. On 
standing, the contents separate into two layers, the upper 
one of which is subjected to fractional distillation, and tho 
portion which passes over between 175“ and 185“ C. 
collected. 

3. Condensation of phenylhydrazine and aceto-acetic 
ethyl eater to form phenyl-methyl pyrazolone . — When the 
phonylhydrazine and tho ester are mixed in the proportion 
of 1 to 1-3 the solution boils vigorously ; globules of water 
separate and float through the mass of the liquid, which 
rapidly changes in colour from li)y;ht yellowish- brown to 
reddish-brown. Upon warming this over a water- bath for 
a couple of hours the liquid darkens and thiokons until it 
can only just be poured. During the heating alcohol is 
eliminated, a second condensation takes place, with forma- 
tion of the pyrR.zok)no ring. After removal of the alcohol 
and water, the dark, thick fluid Is stirred, and poured while 
warm into a little over its own volume of ether. In a few 
minutes reddish particles begin to separate, and soon 
solidify into a dark-reddish crystalline magma insoluble in 
other. This mass is o flowed to stand until cold, when it is 
filtered and washed very thoroughly with ether until it 
forms a white crystalline powder. 

4. Melhylation of the pyrazolone compound and Uit 
formation of anliwrtne.— Tfiis is accomplished by taking 
equal weights of iroshly distilled methyl iodide, pyrazolone, 
and methyl alcohol, mixing them together in sealed 

g lass pressure tubes, and heating to .100° C. in a 
omb-furnace that allows of careful regulation. The 
temperature must not go much above 100“ C., or there 
wiU be great danger of explosion from exoessive internal 
ressure due to sudden libOTation of vapours produced by 
ooomposition. At the end of three hours the containers 
are allowed to cool. When the tubes from the furnace 
have thoroughly cooled, tho contained hydriodide solution 
is removed into an open vessel. In order to avoid spatter- 
ing, care must be taken in opening the tubes to allow the 
internal pressure to be reluived graduidly. Water wid 
sulphurous acid are next added, and the solution boiled 
until most of the methyl alcohol has been driven off. The 
sulphurous acid acts upon the hydriodio add, lorming free 
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iodine, sulphur, water, and basic l-phenyl-2’3'diinethyl-5- 
pyrazolone (antipyrine). The chloro^rm solution is 
evaporated to a paste and just sufBcient warm toluene 
added to dissolve it. Uwn slowly cooling the antipyrine 
crystaUises out. According to Kiodel, the production of 
antipyrine upon a commercial scale involves but one 
operation for condensation and methylation. He states 
that phonylhydrazinc 100 parts, aceto-acetic ethyl ester 
125 parts, sodium methylsulphonate 150 parts, sodium 
iodide 150 parts, hydriodic acid 6 parts, and methyl alcohol 
100 parts are heated to 160“ to 180° C. in an autoclave under 
a pressure of twelve to fifteen atmospheres for ten hours. 
A still later report states that the sodium iodide is not 
necessary in this proeoss, provided four to five times the 
above-quoted amount of hydriodic acid bo used. The 
contents of the autoclave are taken up with a mixture of 
alcohol and ether, filtered, and w'aahed, thus separating the 
antipyrine from the by-product— -sodium sulphate. The 
alcohol and ether are custilled off, the residue dissolved in 
w’ater and made alkaline, the solution extracted by chloro- 
form, the chloroform distilled off, and boiling toluene 
added, from which, on cooling, the antipyrine crystallises. 

The cost of the ingredients for antipyrine is given as, 
roughly, .3 b. fid. per lb., this being based on the production 
of 100 tons per annum. 

Dimdh/lenediol jteroxidf' {Diformal peroxide hjdraU). 
H. j. H. Fenton. Roy. See. 1‘roc., 1914, A, 90, 
492--498. 

Whkn a mipeturo of concentrated solutions of formaldehyde 
and hydrogen peroxide is further e<mcentratod t« mcuo over 
sulphuric acia a brilliant crystalline mass is obtained 
having the molecular formula, Hg()5,2H.CHO. The 
compound is remarkably stable at low temperatures in the 
dark, and it dissolves unchanged in water and in acetic 
acid. It gives the normal molecular weight by the cryo- 
Hcopic method, and this value remains constant in aqueous 
solution oven after 48 hours at 0° C. When the crystals 
are heated to about 70° C, they explode, and they take 
fire spontaneously in contact with reduced iron or platinum 
black. They decomiKise slowly in bright sutilight . Treat - 
ment of the aqueous solution with platinum black causes 
rapid evolution of oxygen and a pure solution of formalde- 
hyde remains. The general behaviour of the sulmtanco 
leads to the conclusion that it is not one containing hydro- 
gen peroxide of crystallisation but rather an “ atomic ” 
compound in the ordinary sense of the term. — W. H. P. 

Qrignard reagent ; Oxidation of the . E. Ferrario. 

Chem.-Zeit., 1914, 88, 794. 

The oxidation with sodium or barium peroxide proceeds 
according to the schemes: (1) ll.MgBr+O— R.OMgRr ; 
(2) (RMgBr),-f O—KR-fOlMgRr)^. The relative amounts 
of hydrocarbon, R.R, and of alcohol or phenol, R.OH, 
produced depends on conditions. In the aromatic series 
with sodium peroxide the hydrocarbon jiredomi nates, 
whilst i li the ali phati c stiries the reverse i s the case. Better 
results were obtained by this method than by using atnios- 
pherio oxygen as oxidising agent according to the method 
of Boudroux. — G. F. M. 

CL‘Bromonaphihakne : its physical properties and its 
application to the determination of water tn moist alcohol, 
M. Jones and A. Lapworth. Chom. Soc. Trans., 1914, 
105, 1804—1809. 

a-BnoMONAPHTHALKNig is purified by fractional distilla- 
tion of the commercial article in steam and crystallisation 
of the distillation residue from absolute alcohol at a low 
temperature; the product is freed from alcohol by a 
current of steam and from water by treatment first with 
calcium chloride and then with a stream of dry air or 
carbon dioxide at 100° C. The compound is dimorphous ; 
the stable modification melts at 6*!^° ± 0-02° C. and has 
sp. gr. at 20**/4°C., 1*4884; the other melts between 
(f and 2® C. The refractive index is 1*6682, The 
pure compound may be used for determining water (up to 
10%) in moist alcohol, known quantities of bromonaphtba- 
leoe and alcohol being mixed, the solution slowly cooled 
until it becomes opaque, and the temperature notM with a 


soDsitivo thermometer ; an opalescence which first appears 
I is easily distinguished from the opacity at the critical 
point. A table is given showing the temperatures of 
I clouding of various mixtures. — L. E. 

Phenolphthalein ; iVew? method for the determination of . 

A. Mirkin. Anier. J. Pharm., 1914, 86, 307 — 308. 
One grm. of phenolphthalein, 0*8 gnn. of hydroxylaminc 
hydrochloride, both finely powdered, and 0-52 grm. of 
90% sodium hydroxide are dissolved in 35 — 40 c.c. 

' of absolute alcohol, and boiled in a reflux apparatus for 
2 to 3 hours, when the liquid should be yellow, 'fho 
liauid is diluted with water, 10 c.c. of 10% sulphuric acid 
added and the whole made up to 250 c.c. 50 c.c. are 
made neutral to methyl orange and then the excess of 
hydroxylaminc is titrated with N /lO potassium bydroxiilo 
using phenolphthalein as indicator. A control test in 
carried out using the above quantities and omitting the- 
phenolphthalein. The difference in the number of c.c. of 
JV/10 potaBsium hydroxide multiiffied by 31C gives tho 
quantity of ;ihenolphthalcin.— F. Shdn. 

Mercuric benzoate. E. Rupp and A. HeiTmann. Arch. 
Pharm., 1914, 252, 3. 

Normal mercury benzoate, official in the French Phar- 
macopoeia. has been recommended as the most suitable suit 
for hypodermic injection. The method of the French 
Pharraacopccia for preparing it, by precipitation from 
Rodium benzoate ami a mercuric salt, is the best ; it cannot 
be reerystalliscd from water, as one part is only solubUi 
in 230 at boiling point, and it undergoes partial 
hydrolysis. When dissolved with the aid of Bodium 
eldoride, as in making the hypodermic injection, double 
I di'composition occurs, the solution contains sodium 
benzoate and merouric chloritle, and the latter can be 
shaken out with ether; the solution usually recom- 
mended, mercuric benzoate, 1 •() ; sodium chloride, 
0*75; water, 100, is identical with one prejiared from 
mercuric chloride, 0-59 ; sodium benzoate (eryst.), 0-72 
sodium chloride, 0'5 ; water, 100. The solubility of the 
salt on the addition of ammonium Ix'nzoate is duo to the 
formation of a mercuri-ammonium comple.\. The effect 
of mercuric benzoate solution on albumin is exactly the 
same as that of a solution of mercuric chloride containing 
the same amount of sodium chloridts ; suffieient of tho 
latter prevents jirocipitation of albumin in any case. 

Colhid-chemical studies. [Colloidal selenivjn for use in 
medicine.] A. Gutbier. C'hem.-Zoit., 1914, 88, 295. 
(Sec also this J., 1911, 1318.) 

By the use of hydrazine hydrate as reducing agent tlio 
author has produced colloidal preparations of arsenic, 
antimony, selenium, mercury, silver, platinum, palladium, 
gold, etc., of high concentration and great stability, and 
readily soluble in water. Colloidal selenium is now 
prepared on a oomniercial scale for use in medicine. It 
does not give rise to the unpleasant secondary effects 
produced by other selenium preparations. — A. S, 

Lanthanum from a physiological-chemical standpoint 
T. Bokorny. (’hem -Zeit., 1914, 88, 153—164. 
Experiments on algec and yeast showed that lanthanum, 
although so closely resembling calcium in chemical 
attributes, is in no way similar in physiological action. 
Not only was it imimssible to replace calcium nitrate by 
lanthanum nitrate in culture solutions, but lanthanum 
was found to be an active j^ison, especially towards planta 
containing chlorophyll — P. Sodn. 

Mercuric chloride ; Volumetric determination of . 

BtUwe. /Sec XXIII. 

Cinnamic acid as chemical preservative^ H. Serger. /See>^lXA«- 

Ciiric acid ; Colour readion of . Haussler. ISce 

XXIII. 

Synthetic caoutchouc. [Preporation of iso^ne from oil 
of UtrpmUm ] Aadf^ew. Bee ^V. 
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Rda^ion bdwi^n the phjfdohffkal [baciericukd] and p^sico- 
chemical action of neutral salts. Berozeller. 8ee XIXb. 


oonoentration* and mixed in suitable proportioni for 
inooulating purposes. — ^T. F, B. 


Iodine in organic compounds; Determination of . 

Eckardt. See XXIII. 

Patents. 

[Minerat] (His \for medicinal purjMscs ] , Treatment of . 

L. C. Wallach, London. Eng. Pat. 15,551, July 5, 11113. 
Mineral oil, for example highly refined white mineral oil 
or parajfinum liquid unif is exposed to, and allowed to 
absorb, the emanations from radio-active substanees. 
(See also Eng. Pats. 14,885 of 1905, 11,988 of 1908, and 
778 of 1911; this J., 191 1, 1115).— A T. L. 

Unsaturated organic compounds : Manufacture of . 

F. E. Matthews, H. J. W. Bliss, and H. M. Elder, 
London. Eng. Pat. lfi,8-^8, July 22, 1913. Addition 
to Eng. Pat. 17,234, July 24, 1912‘(8ee this J.. 1913, 884). 

The principal patent described the removal of the elements 
of halogen acids from halogenated hydrocarbons by means 
of water or steam. It is now found that this process is 
applicable to the removal of halogen acid from other 
halogenated organic compounds. Such compounds are 
treated with sUmm at a temjieraturc between IW and 
700° C., with or without- the use of a catalyst. In some 
cases it is twlvantagooiis to subject the mixed heated 
vapours to the act-ion of the silent electric discharge or 
to ultra-violet light. I'hc following example is given 
One hundred grms. of /i-bromohydrocinnamic tfccid is 
susiiended in water and introduced gradually into a silica 
tube heated to ()00'-“650 ’ C. ; hydrobromic acid and 
carbon dioxide arc split of! and styrolone is formed, which 
is isolated by steam distillation and fractionation. The 
unchanged bronjohydrocinnamic acid is recovered and 
again passed through the silica tube. — T. F. B. 

Pyridine carboxylic acids and pyridine ; Manufacture of 

‘ . A. Heinemann, London. Eng. Pat. 17,003, 

July 24, 1913. 

Homologues of pyridine, the phcnylpyridincs, and 
quinolines can readily be oxidised to pyridinecarboxylic 
acids by means of ozone, ozonised oxygen, or tiztmisod air, 
at the ordinary tcmjjeraturc. The ozone can be- passed 
into a vosscJ containing the pyridine derivative, or it can 
bo generated oh'ctrolytically at the anod<^ of an electro- 
lytic celb in which the pyrulino derivative is oxidised ; in 
this case it is advisable to surround the cathodes by 
diaphragms to prevent reduction of the carboxylic acids. 
VVTion it is desired to prejiare pyridine, the carboxylic acid 
is distilled, and, if necessary, the oxidation process is 
rejicatod until the product consists of puri' pyridine. 

• — T. F B. 

Inoculating substances from bacteria ; Process for preparimj 

efficacious . S. Sokal, London. Frcnn Kollo und 

Co. Akt.-Ges., Biobrich on Rhino, Germany. Eng. Pat. 
22,288, Oct. 3, 1913. 

The “ opening up ” of bacteria by means of dilute acids, 
with or without addition of lecithin, can be considerably 
accelerated by adding a small quantity of common salt 
to the acid solution. For example, 60 grms of paratyphoid 
baoiUi are finely ground and digested at about 60° 
with one litre of a solution containing of lactic acid 

and 0-85% of common salt. After two to throe weeks 
the formation of flakes is sufficiently complete, and the 
dear liquid can be separated from the residue by filtration 
or centrifuging. In this case the residue is used for 
therapeutic purposes. With other bacteria, e.g., with 
diphtheria bacilli, the filtrate possesses a high immunising 
power. The preparations obtained in this way are highly 
efficient, and do not e^ibit the unpleasant effects 
experienced with inoculations with complete bacteria. 
The remdues obtained by this “opening up*’ process 
can he separated by extraction with alcohol and then 
with ether, ii^ three portions, viz., a nurture of fatty 
acids and lipoids, neutral fat and wax, oild the iasdnUe 
bacteria bo&s (slbuuinoas substances). These diffemt 
ooBstituMits can be made into sol nti oBs of tmy desixed 


Therapeutic compounds [aminophenylselenonic acid, dc.] 

Manufacture of . H. S. Wellcome, London, and 

F. L. Pyman, Dartford. Eng. Pat. 2787, Feb. 3, 1914. 

Pubnylgeleninic acid or its nitrate is oonvort<^ by 
nitration with sulphuric acid and potassium i^ra^ 
into a nitrophonvlseleninic acid, NOj.GiH^.SeOiH, of 
m. pt. 1.56°— 157° C. This is converted by reduction 
with sodium bisulphit-e into nitrophenyldiselenide, 
NO..C«H4.Se.Se.r-«H,.NO„ of m. pt. 83° C. ; r^udion of 
the diselenide with sodium sulphide results in the pro- 
duction of the aminophcnyldiselenido, which forms a 
crvstallinc hydrochloride, of m. pt. 291° — 292° C. Acet- 
aminophcnyldiMcle'nide, m.pt. 186°-~186°C. is 
by treating aminophenyldisclenide with acetic anhywide ; 
when oxidised with nitric acid it is converted 
acetaminoohonylseleninio acid, m. pt. 209° 0., 
further oxidation of this with permanganate in alkaline 
solution results in the formation of salts of acetamino- 
phonvlselenonic acid. The free acid is c^mvertOT into 
aminophenylselenonic. acid.NH j.(*gH4.SeO jH, m.pt. 229 b . » 
by lioiling with water. This acid can bo combing with 
aikalis and forms crystalline salts. The acid and its ^Its 
arc said to possess “ valuable physiological 

• — T. F. B. 


QuinolincA-cnrboxylic acids arylated in the 2‘poe%l%on , 

Manufacture of . Chom. Fabr. auf Action, vmw. 

E. Sciiering, Berlin. Eng. Pat. 11,836, May 13, 

Under Int. Conv., Aiir. Addition to Eng. PM. 

16,684 of 1912, dated July 5, 1911 (sec this J., 1912, 953). 
Largely increased yields of the 2.arylqumoline-4.cajb. 
oxylic acids arc obtained by adding less than one mol. of 
pyroraccmic acid to a boiling alcoholic solution of one mol. 
of benzylidone-anilino or other condensation 
an aromatic amine and an aromatic aldehyde. The best 
results are usually obtained when about three mols. of 
pyroraccmic acid are used to four mols. of benzylidene- 
amlinc. The solution of pyroraccmic acid is preferably 
added cold {e.g., at 0° to 5" 0.), and it is not necessary ^ 
use the pure acid. Further, the process can bo oamca 
out without decreasing the yield, if dilute alcohol bo usw 
as the solvent ; in this case the 2-phenylquinoline 4-wrb- 
oxylic acid, for example, crystallises quantitatively from 
the solutum on cooling. The yields obtained correspond 
to about 180—185% of the pyroraccmic acid used, when 
benzylidenc-aniline is employed.— T. F. B. 

Diethulacctylisoeyanate. J. Callsen, Elbcrfold, Germ^y- 
Assignor to Synthetic Patents Co., New YoriL 
Pat. 1,098,938, Juno 2, 1914. Date of appl., Doc. 12, 

1913. 

Diethylacbtyl isocyanate, (C2H5),CH.CO*N ; CO, is 
obtained by treating diethylacctyl chloride or br^ido 
with a silver or mercury salt of isooyanic acid. It w a 
limpid oil of b. pt. 67°-72° C. at 60 mm. pressure ; it is 
soluble in petroleum spirit and benzene, and yi^ds 
diethylacotyluroa when treated with ammonia. — T. JT, B. 

Beta-acelylaikykne-telra-tdkyldittmineJi. G. Merling and 
O. OhraMCinski, Elberfeld, and H. Kohler, Lovei4uK«, 
AwignorB to Farbenfabr. vom. F. Bawr nnd ta, 
ElbeWd, Germany. U.8. Pat. 1,101,784, Juno 80, 

1914. Date of appl., Juno 6, 1913. 

The ^-aoetylalkylone-tetra-alkyldiamines, 

CH,.COCR(CH,.NR'a)., 

when R represents’ hydrogen or j^yl and R' alk^rl 

are colourless, odourless oils, soluble m water, wbioh 

are valuable intermediate products for making er^hreno 

or its homologues. They may ^ 

two-fold introduction of the residue, CH,'NB^ into 

the corresponding ketone, and o»n be 

the monoamines by fractional i^ti^tion. ^^-Aoetyl- 

methyltrimethylenetetraothylenediamine, 

CH..CO.C(CH,)[CHrN<C,H*),]^ . 

it obtained by adding gradually 292 paafts of a d0% 
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aqueous solution of diothyUmine to 75 parts of aqueous 
40% formaldehyde, adding 210 parts of methylethylketone, 
and boiling the mixture under a reflux condenser 
for several hours, until a test portion, after aoidiflca* 
tion with acetic acid, does not become turbid on 
adding a solution of aniline acetate. 1'he solution is 
then dehydrated over potash, the excess of ketone 
removed by distillation in vacuo, and the remaining 
mixture of bases separated by fractionation in racuo^ 
the desired product having a b, pt. of 106^ — llO^C. at 

7 to 8 mm. ^-Aoetyltrimethylenetetracthylenediaminc, 
prepared in a similar manner, boils at 90" — 110" C. at 7 to ' 

8 mm.— T. F. H. 

Organic iodine compounds; Preparation oj . J. 

vSander, Cer. Pat. 275,441, March 1, 1913. 

Saponin is heated with iodine in presence, of water. 
Easily soluble compounds, suitable for thorapoutic pur- 
IM>8e8, arc obtained. — T. F. B. 

Cyanhydrins of aldehydes and ketones ; Preparation of 

derimtives of . A. Albert. (ler. Pat, 275,442. 

March 5, 1913. Addition to Ger. Pat. 259,502 (see this 
J., 1913, 07.3). 

Cyanhydrins of aldehydes or ketont'S are converted into 
acyl derivatives and treated with hydrogen selenide in 
presence of an alcohol. Tin* re.sulting comiwunds are 
esters of selenainidiiies ; for example, tlm comjiound, 
CHj.CO.O.CXCHjls'fX : NHlSeCjHs, is obtained by treating 
the cyanhyilrin of acctylacctone with hydrogen selenide 
and ethyl idcohol. (See also (Jer. Pat. 273,053 ; this 
J., 1914, (H)7.)— T, F. B. 

Organic mercury conijtounds ; Process for prefstunq . 

E. Schossberger and G. Friedrich. Ger. Pat. 275,932, 
May 22, 1912. 

Fbke torpenic keto-carboxylic acids or their esters r(‘aet 
quantitativ(']y M'ith mercury salt-s, forming stable com- 
pounds which are soluble in alkalis and do not split off 
mercuric oxide on heating. The coin])ouiul fnun earn- 
phorcarhoxylic acid and nuircuric acetate contains 
about 44^t) Hg. The products are suitable for use in 
medicine. — T. F. B. 

Bismuth gallocatboxylale ; Process for prcjHving basic . 

Farlunifabr. vorin, F. Bayer inid Vo. (ler. Pad. 270.972, 
Aug. 1, 1913. Addition to (Jer. Pat. 208,932. 

A SALT, identical with that obtaiiu'd according to the 
principiil patent (see this J., 1914, 277), is obtained by the 
action of a basic bismuth salt or bismuth hydroxide on 
gallocarboxylio acid in presence of alkali. — T. F. li. 

Hydrogtnation or reduction. A. Brochet, Paris. Eng. 
Pat. 10,930, July 23, 1913. Under Int. C'onv., July 27, 
1912. 

See Fr, Pat. 458,033 of 1912 ; this J., 1913, 1031. Reference 
is directed in pursuance of Sect. 7, Sub-scct. 4, of the 
Patents and Designs Act, 1907, to Eng. Pats. 2520 of 
1907, 3752 of 1910, 25,326 of 191 1, and 72 of 1912.— T. F. B. 

Auric compounds from cantharidyhthylencdiamine. and 
process of making same. G. Spioss, Frankfort, and A. 
Fcldt, Oborursol, Germany. U.S. Pat. 1,104,149, July 
21, 1914. Date of appl,, July 28, 1913. 

See Gor. Pat. 209,661 of 1912 ; this J., 1914, 375. — T. F. B. 

Camphene and isobomyl acetate ; Process of producing a 

mixture of from pinene hydrochloride. C. Ruder, 

Wandsbek, Germany. U.S. Pat. 1,105,378, July 28, 
1914. Date of appl.. Fob. 13, 1913. 

Sis Fr. Pat. 453,992 of 1913 ; this J., 1013, 884.~-T. F. B. 

Amyl aeeiate and Us homologues ; Method of producing . 

if. Kauflor, Brflokl, Austria-Hungary. U.S. Pat, 
1, 196, 047, Aug. 4, 1914. Date of apid., Feb. 8, 1013. 

8ei Eng. Pat. 2779 of 1918 j this J.. 1913, 767,— T. F. B. 


XXL— PBOTOGRAPHIC MATERIAIS AND 
PROCESSES. 

Patent. 

Cohur photographs and process for their production. F. E. 
Ives, Woodcliffe-on-Hudson, N.J., U.S. A. Eng. Pat. 
17,799, Aug. 2, 1913. Under Int. Conv., Aug. 5, 1912. 
See Fr. Pat. 461,078 of 1913 ; this J., 1914, 44.— T. F. B. 


XXIL-BXPLOSIVES; MATCHES. 

Accidents and injuries to life and limb in explosives iwrks, 
etc.y in (ler.nany. Chem. Ind., 1914, 87, [14] (Boilage); 
29—31. 

Three oxjplosions in dynamite fact<^r!e8 were attributed 
respectively to the dro))ping of a wooden stemmer, used in 
making dynamite cartridges, which contained absorbed 
nitroglycerin, to an unknown cause in the case of an 
after- separating plant, and to the dropping of a box 
of fin shed dynamite in an incorporating house. In the 
last case, a pipe 80 metres long was detonated up to a 
flange at the lilter-houso, from which it conveyed nitro- 
glycerin ; a fcrro-concrcte tunnel showed weakness duo 
to the want of lateral tying of the round iron rods with 
which the concrete was rcinforcied. The nunoval of a 
stoneware wash- water jiipo caused an oxploB!on at a nitro- 
glycerin factory. The premature cx]>lo8ion of a ilynamite 
cartridge connected to the leads ready for firing, on tlio 
testing-grouiul of a dynamite factory, was caused by 
lightning. An experimental nitroglycerin powder fired in 
the press, hecauso it luwl bwui locally over-hoatwl tluring 
rolling or in the press, or was ignited by the ros'duo of a 
previous hatch. The accumulation of a static charge in 
a zinc-linod cupboard in which strands of nitrocclluloso 
pow'd(*r were hung to dry, produced a spark which tired 
the ether vai>our from the jiowdor. No cause could bo 
ass gnc'd to a case of firing of a rolUnl-Bhoct of propellant 
when bo ng placed in the press. Two accidents in black 
powder mills wore caused rcapoctively by the accumulation 
of powder dust in null-gearing, which in future will be 
placed outside the house, and to the overloading of a 
granulating machine, with consequent slipping and heating 
of the belt, on which was jiowder dust. In consequence 
of an oxjilosion in a detonator factory the transference of 
detonators to the sieve for the removal of sawdust w'ill in 
future be efTocted mechanically from outside. An oxplo 
sion in an ammunition factory w^as caused by the dropping 
of a packet of rim-firo cartridges on another packet. 
Carelessness on the ^lart of workmen who left a detenator 
lying about eausiHi injury to the man who found it. A 
foreman wa‘i injured by treading on fulminate spilt by a 
workman, who failed to w'arn him. An attempt to remove 
the contents (»f a cap with a ])ointod object, caused slight 
injuries to a girl. Several oxplos ons duo, among other 
cau8(«, to carelessness, such as attemjiting to remove 
caked composition with a wire lirush, occurred in the 
manufacture of toy caps (amorces), and the offoot in one 
case was aggravated by the presence in the workroom of 
excessive quantities of the article. An explosion of red 
phosphorus and chlorate was due to ignorance of the 
sensitiveness of such mixtures, and the absence of proper 
mo-stening. Numerous minor injuries to the face by 
burning occurred at firework factories. — 0 E. M. 

Oimrnment Laboratory. Bepori of Principal Chtmisi 
for year ended March 31«/, 1914. See XXIII. 

Patents. i 

[Nilro] derivatives of toluene ; Manufacture of . 

A. E. Verg^, Vincennes, France. Eng. Pat. 17,128, 
July 25, 1913. Under Int. Conv., May 31, 1913. 

The liquid trinitrotoluenes," used in the manufacture oi 
gelatinous explosives, are ot variable composition and 
always oontam certain amounts of mononitrotoluenes 
wrhich evaporate {ptadually from the mixture, oauaing th< 
solid nitro compounds to or3rstalliie, with the result that 
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the explosives gradually harden. This invention 
relates to the pr^uotion of mixtures of nitrotoluenes 
which are true nquids, i.e., no solid separates on cooling 
until the whole mass of liquid freezes, and which contain 
no mononitrotoluones. To obtain such products, it is 
necessary to use as raw material a mixture of mononitro* 
toluenes containing between 45 and 85% of the m*nitro 
compound. When mixtures beyond thew limits are used, 
only solid or pastv products are obtained. Liquid 
mixtures of dinitrotoluenes may be obtained by nitrating 
such mixtures of mononitrotoluones with sulphurio acid- 
nitric acid mixtures in the usual way, or by mixing in 
suitable proportions the dinitro compound obtained from 
w-nitrotoluene with the dinitro-(iompounds from o- and 
n-nitrotoluones. “ Super-nitrated ” liquids arc obtained 
by dissolving suitable amounts of pure or commercial 
solid trinitrotoluene (m.pt, 82*^ C. or 70'’ — 72® C.) in the 
liquid mixtures of dinitro compounds ; by nitrating in 
the usual manner the liquid dinitro compounds and dissolv- 
ing certain quantities of these trinitro comjtounds in the 
liouid dinitro com|iounds ; by nitrating a mixture of 
solid trinitrotoluene with m-nitrotolucnc containing the 
necessary proportions of the o- and p-nitrotoluenos; 
by nitrating the rnixtun^ of mononitrotoluencs in such a 
manner as to produce directly the desired amount of 
trinitrotoluenes. This last method is not recommended, as 
it requires a higher temperature, and always entails a 
loss of the product by oxidation. Jiy these methods it is 
possible to obtain a soritvs of liquids containing up to 16% 
nitrogen, which show no appreciable loss or change after 
heating to tK)° C. for 24 hours. — T. F. B. 

Explosives. A. E. Charhonnoaux, San Francisex), U.S.A. 

Kng. Pat. 6608, March 16, 1914. 

See IJ.S. Pat. 1,093,767 of 1914 ; this J., 1914, 569.— T.F.B. 

Explosive jmviing comjy^silion. A. .Taouos, Redding, and 

G. Wells, St. Albans, Assignors to Nobel's Explosives 

Co., Lid., Glasgow. U.S. Pat. 1,106,147, Aug. 4, 1914. 

Date of appl., Oct, 4, 1913. 

See Eng. Pat. 23,450 of 1912 ; this J., 1913, 674.— T. F. B. 


XXIII. -ANALYTICAL PROCESSES. 

Copper ; lodale method for determinaii<ni of . W. W. 

Brostrom. Eng. and Min. J., 1914, 98, 215 — 216. 
The copjKjr is reduced with sodium sulphite solution in 
the presence of hydrochloric acid, and precipitated with 
potassium thiocyanate. The precipitate is washed, decom- 
|>osod with hydrochloric acid in the presence of a little 
carbon tetrachloride and the solution titrated with potas- 
sium iodate, until the red colour produced at first is dis- 
charged. An accurate determination of copper in ore can 
be made in 40 mins. Results obtained by different 
chemists and by three different methods arc given, showing 
the accuracy of the iodate method. — A. T. L. 

Lead ; Sensitiveness of s(mie reagents for . E. Eegriwe. 

Z. anal. Chem., 1914, 68, 420—426. 

Nbtjtrae aqueous solutions of lead nitrate of sucoessivcly 
decreasing concentration were treated under standard 
conditions with the reagents, the host quantities of 
which were determined. The results for 16 reagents arc 
recorded in a tabic. Potassium bichromate (1 grm, Pb in 
2,100,000 c.c.) and sodium sulphide (1 gm. Pb in 2,840,000 
when the test liquid was compared with its own volume 
of water containing the reagent) showed the highest 
sensitiveness. Usually very small quantities of reagent 
were best, but in the case of hydrochloric acid, potassium 
iodide, and sulphurio acid the use of comparatively large 
quantities, by suppressing the ionisation of the lead salt 
formed, increased tno BensitivcnesB. — 0. E. M. 

Peroxvdaae reactum ; The sensitiveness of the A. 

Bach. Ber., 1914, 47, 2122—2124. 

Thb poroxydase was obtained free from Impontiet by 
BubmiUing the inioe from horse-radish to ultrafiltmtion 
throu{^ a o^ooion film. The solution was used directly 
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after determining its content of solid mattei^ evaporation. 
Tested by oxidiaiion of pyrogallol the new preparation 
gave 98 mgrms. of purpurogii^n per mgrm. of enz 3 nme 
gainst 36 mgrms, from a preparation by Bach and 
Tsohemiaok's method (basic lead acetate and dialysis ; 
see this J., 1908, 823) Jtnd 2 mgrms. from a preparation 
by Baoh and Chudat’s originid method (this J., 1903, 
384). An improved method for testing the sensitiveness 
of ))eroxyda8eB makes use of guaiaool and hydroj^en 
peroxide. This reagent shows the extraordinary sensitivo- 
ness of peroxydase, a solution of 1 part of enzyme in 
1,000,000,000, giving a brown-red coloration after 20 mins, 
and a solution of 1 : 2 billions giving a reaction after 
standing for 24 hours. — J. B. 

Antimony ; Eeicction of in qualitative inorganic 

analysis. J. Petersen. Z. anorg. Chem., 1914, 88 , 108. 
Thb sulphide precipitate, containing possibly arsenic, 
antimony, and tin, ubtainiKl in the course of qualitative 
analysis, is treated with siHlinm peroxide, in the presence of 
a little water, the mixture heated to boiling, and any pro* 
eipitated stannic a(sid iiltered off. Antimony is indicated 
by a separation of sodium metaniimoniate on oooling. 
Arsenic may bo detected in the same solution by adding 
concentrated hydrochloric acid and then Bettendorff’s 
reagent (stannous chloride in fuming hydrochloric acid). 

— F. SODN. 

Mercuric chloride ; Volumetric determination of — — , W. 

Stiiwo. Chem.-Zeit., 1914, 88, 320. 

10 c.c. of 2% mercuric chloride solution are placed in a 
100 c.c. measuring flask and 10 or 15 c.c. of 1% hydrazine 
sulphate solution added. A small amount of sodium 
bicarbonate is added and the flask warmed slightly and 
shaken for 15 mins. I'ho liquid is made up to the mark 
after cooling and 50 c.c. filtered from the reduced mercury 
into a 300 c.c. stoppered bottle. After acidifying witn 
acetic acid and the addition of some sodium acetate, exoees 
of N /lO iodine is added and titrated back with N /lO thio- 
sulphate after another 15 mins, standing. 1 c.c. of N/IO 
iodine ctirrcspoiids to 0*013570 grm. of mercuric chloride. 

— F. Shdh. 

Iodine in organic comjtoumls ; Determination of . F. 

Kekardt. Pharm. Zeit., 1914, 44, 441. Pharm. J., 

1914, 93, 223. 

To determine the iodine in iodo-albiimins, a weighed 
quantity of the substance is mo'stonod in a platinum 
crucible with sodium hydroxide solut'on. ITie mixture 
is heated until dry and finally until completely charred. 
The carbon'sod residue is then extractwl with water and 
sufiicicnt tartaric acid added to give a weak acid reaction. 
The liquid, without filtering from particles of carbon, is 
treated with sulphuric acid and sodium nitrite and the 
iodine thus sot free is extracted by shaking out with 
carbon bisulphide. It is then placed in a flask with 
water and titrated with sodium thiosulpliato solution. 

Citric acid; Colour reaction of . E. P. HAussler. 

Chem.-Zeit., 1914, 88, 937. 

The solution is evaporated to dryness after the addition of 
an alcoholic solution of vanillin, and the residue treated 
with 3 <lrops of dilute sulphuric acid, heated on a water- 
bath for 15 mins., dissolved in water, and ammonia added. 
A bright rod coloration is obtained with 0*002 grm. of 
citric acid. This red coloration is not given, under 
similar conditions, by tartaric', malic, oxidio, malonic, 
benzoic, salicylic, acetic, lactic, succinic, and terosantalio 
acids, and the presence of those acids does not interfere 
with the reaction given by citric acid. To detect citric 
acid in raspberry syrup, 50 c.c. are neutralised, 50 c.c. of 
water and 75 c.c. of alcohol are added, and the organ* c 
aci^, etc., precipitated with load acetate. The lead 
precipitate is decomposed with hydrogen sulphide, the 
solution evaporated, the syrupy residue extracted with 
alcohol, and the alcoholic solution evaporated with the 
addition of calcium carbonate. The oaloiam salts are 
collected, washed with aloohol, and tested as desoribed. 

—w. p* 8* 
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(forernmcTU Laboratory ; Report of the Principal Chemist 

of the on the work of the Laboratory for the year 

ended March 31, 1914. [Cd. 7502.] 

The total number of samples examined in the two branches 
of the Government Lfiboratory during the year was 
234,754, against 209,502 for the preceding year, and 
157,613 samples were examined at the Chemical Stations 
in the provinces. 

JSecT, brewing materials^ cider and perry. Ninety- one 
samples of beer were examined for saccharin, satKinin, 
and other prohibited substances, but excepting in two j 
samples which contained saponin, no deleterious or illegal 'j 
substance was found. Of 611 samples of herb beer and 
other toinperanec beverages, 401 aid not contain more 
than the legal limit of 2% of proof sjiirit, 74 contained 
^ — 3?o» contained 3 — 5% and 5 contained 5 — 1%. 

Of 1696 samples of beer and browing materials, only 7 
contained arsenic in excess of the limits laid down by the 
Koyal (Commission on Arsenical Poisoning ; none of the j 
.306 samples of malt and sugar tested containwl arsenic, 
and only one of the 1 143 samples of wort and beer tested 
contained arsenic in excess of the limit, the amount in 
this case being one-thirty-sixth of a grain per gall. : of 
147 miscollnnoous samples, 6 contained excess of arsenic, 
the highest amount being one-eighth of a grain per gall.; 
the substances in which the arsenic exceeded the 
limit w'ere not allowed to be used in brewing. Of 
15 samjiles described as cider, 12 were found to contain 
IK) ajiple juice ; of 266 samples of imported cider, one was 
factitious and was assessed for duty on the basis of the 
spirit which it contained, and another proved to be liable 
to duty as “ wine.” 

iSpirits. Of 40 samples of fusel oil from distilleries in 
this country, 2 contained more than the permitted ])ro- 
portion (15%) of proof spirit, and of 124 sainiiles of 
imported fusel oil, none exceedtHl the 15% limit. Of 
3S84 samples of ex])urted liniments, hair washes, and 
other spirituous preparations, 2 liniments were found to 
have been made from methylated spirit, but this was duo 
to carelessness on the part of the exporters’ employees and 
not to a deliberate illegal use of denatured spirit. Of 
39,71K) samples of import<‘d spirits and spirituous prepar- 
ations, one sample, describeil as “ Molasses,” was found 
to contain 29* I of proof sjiirit, and 15, enfewd as wood 
najihtha or crude methyl alcohol, consisted of methyl 
alcohol so puritied as to bo liable to s])irit duty. Of 961 
samples of wood naphtha submitted for aj>iiroval in the 
prejiaration of methylated spirit, 7 were rejeeted as 
unsuitable ; all the sainjiles of mineral naphtha- 224 in 
number — for use in conjunction with wood naphtha for 
ilenaturing, were approved. The marked reduction, 
referred to in the lost Keport, in the quantity of iwtroleum 
ether used in admixture with methylated spirit in the 
manufacture of felt hats has continued, only 32 samples, 
representing 2901 galls., being submitted as against 57 
samples representing 3245 gafis., in the preceding year. 
For controlling the use of methylated spirit in connection 
with manufacturing operations where the use of stills is 
}K'rmitted, 57 samples of preparations made with methyl- 
ated spirit, and 37 samples of industrial methylated sjiirit, 

” finish,” and methyl alcohol, were received for examin- 
ation. Forty-one samples of mineralisod methylated 
spirit wore analysed in connection with the unlicensed sale 
of this article, or with the illegal substitution of industrial 
methylated spirit for the mineralised variety. 

Sugar, glucose, saccharin. The number of samples of 
sugar and articles containing sugar examined for assess- 
ment of duty or drawback was 42,644. Owing to the 
heavy duty on saccharin, tho presence of this substance 
has to be searched for in all preparations likely to contain 
it ; of 304 samples tested, mainly consisting of condiments, 
dentifrices, and medicinal preparations, 105 contained 
saccharin. 

Matches. Of 1333 samples examined, none was found 
to contain white phosphorus. 

Im^ted dairy ptmucis. The following numbers of 
samples were examined : Milk, 12 ; condensed milk 
(sweetened, unsweetened, and powder), 172 ; cream, 08 ; 
butter, 1268 ; mazarine, 7 16 ; cheese, iL All the samples 
^ fresh and steriOsed milk were iteo from presenmtives, 
but onq sample of sterilised milk was idigntly deficient 


in non-fatty solids. Of the butters, 355 samples contained 
boron preservative and 148 contained added colouring 
matter. None of the samples of margarine contained more 
butter fat than is legally permissible (10%) but 22 oon- 
tainod water m excess of tno legal limit of 16%. All the 
samples of margarine were free from paraffin wax, a sub- 
stance occasionally present in cheap margarine. 

Apples. Apples with a slight deposit on the skin near 
tho stem and near the ” eye ” wore found to contain a 
trace of copper tiqual to three-hundredths of a grain per lb., 
due jirobably to spraying with Bordeaux Mixture. The 
amount of copper found in the apples W'as not greater 
than has bee^n found to occur naturally in wheat, jiotatoes 
and beans. 

Lead glazts and Uadkss glazes. The samples of leadloss 
glaze examined wore generally found to comply with tho 
Ilome Office requirement according to which the glaze 
must not contain more than J% of lead monoxide. 
Numerous samples of glazes, avowedly containing lead, 
wore examined for total Jead-ctmtont, and for the amount 
soluble in hydrochloric acid of the concentration present 
in gastric juice. In 51 cases where lead poisoning had 
occurred, it was found that almost all the lead was soluble 
in tho dilute acid. In one case, the glaze contained 70% of 
lead monoxido of which jiractically the whole was soluble. 

Board of Trade. Experimonk on the suitability, from a 
hygienic jxiinl of view, of galvanised iron vessels as milk 
nimsurcs, showed that fresh milk dissolved no zinc or 
only traces in 2 hours. When, liowevi*r, milk was allowed 
to go sour in the vessel, aiqireeiable ({uantities of zinc were 
dissolved. At the end ot 24 hours, the milk contained 
zinc cHjual to about half a grain ])er }>int. Traces of 
arsenic and antimony, iiresent as impurities in the zinc 
coating of tho vessel, were also found in the milk which had 
been kept for 24 hours in the vossol, the ammint. of arsenic 
in ono case being one-liundroclth of a grain iter gall. 

Sale of Food ami Dniga Acts. Seventy-three samplo’i 
were lefcrred by niagistrat<‘s under the provisions of tlu'so 
Acts, viz., milk, 52 ; whiskey, 4 ; jam, 3 ; buttiT, 2 ; 
pcp])er, 2 ; rum, 2 ; and margarine, almond oil, eoffoe, 
dnpjiiiig, gin, lard, jelly and vinegar (1 samjile of each). 
The results of the examination at the Government Labora- 
tory differed from those of tho public aiialjst in 8 cases 
out of 65. 

Fertilisers and Fcedi ng Staffs *4 cis. Twenty-four samples, 
comjinsing 9 fertilisers and 15 feeding stufis, were sub- 
mitted by the Board of Agriculture and Fisheries in 
connection w'lth ajiphcations tor consent to tako proeeeil- 
ings against the sollers. Tho nitrate of soda examined 
contained a considerable amount of perchlorate, and the 
other fert-ilisers were deficient in phosphates, nitrogen, or 
potash. Several of tho feeding meals were deficient in 
oil or albuminoids. — L. E. 

National Physical Laboratory. Report for the year 1013 — 
1914. 

In order to allow of changing tho financial year of the 
l..aboratory so that it will end on March 31 st. the present 
report covers a period of 15 months, viz., from Jan. 31, 
1913, to March 31, 1914. 

Standard cells. The slow steady fall of electromotive 
force which occurs in many Weston normal cells is probably 
duo to hydrolysis of mercurous sulphate, a solution of 
hydrolysed mercurous sulphate having a lower oon« 
centration of mercury ions than ono in contact with non- 
hydrolysod salt. If the hydrolysed and non-hydrolyaed 
B^ts ore in contact with a solvent and with mercu^, 
tho latter acts as an electrolytic catalyscr, accelerating 
a reaction which tends to diminish the concentration of 
mercury ions in the layer of liquid in contact with tho 
mercury. Displacement of the contact layer by agitation 
or by convection currents due to rise of temperature, 
jiroduces an increase of e.m.f., as the replacing liquid is 
richer in mercury ions. The hydrolysis of mercurous 
sulphate can be prevented by ad^ng 1 part of sulphuric 
acid per 10,000 parts of water. 

Resistivity of steel conductor rails. The usual practice of 
specifying the resistance of steel rails in terms of copper 
is depleted ; the results differ according to whether the 
comparison is made between copper and steel of the oune 
length snd weight or of the same length and sectional 
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area. The resiBtanoe shotild be exj^rcssed in ohms or 
microhms, and the rail defined in terms of the weight in 
lb. per yard as is customary in commerce. The resistance 
(expressed in different ways), temperature coeffioiont, ' 
and composition of electrolytic iron (No. 1), a piece of 
ordinary running rail (No. 6), and four samples of con- 
ductor rails (Nos. 2, 3, 4 and 6) are given in the following 
table : — 


tube for 6 or 6 weeks before testing. The 7-ray activity 
will then have reached a practical maximum and thd 
intensity of the penetrating 7-rays which are emitted 
serves as a measure of the radium content. Three different 
methods are used ( 1) * combined gold-leaf electroscope 
and ionisation chamtwr ; (2) Huthenord and Chadurick's 
method, in which the ionisation produced by the sample is 
balanced against a steady source of ionisation (viz., a 


Samjile. 

1 

Micrithms | 
per lou lb. 
yaril. j 

1 

llclativc roaistivity. j 

Mass. 1 Vulmnc. 1 

1 i 

Temp. 1 
eixitf. 

% for 1“ C. 

C. ! SI. j 

Pereentage eomtxislLiim. 

S. ' P. Mil. As. 1 

Co. j 

Ni. j 

IT. 

1 


.'S-OO 

1 5-fl7 

0i>.’> 

1 i 


0 044 ^ 


_ ; 

_ 1 

(r-0-25 1 





l.Mi 

5 72 ’ 

048 ! 

0 .'>1 

0 040 1 

trace 


0 03.'j 1 

0 165 j 

0 03 


0 047 

trace 


Kill 1 

« 08 

(1 89 

0 47 

0«03.'i 1 

0 011 

0-076 

0017 i 

0-100 1 

0 028 

O-0048 

0-330 , 

trace 

4 

j 

O-.'iO 

7-47 

0-4.-> 

0-092 1 

trace 

0-097 

0-072 I 

0-362 1 

0-065 

0-046 1 

0*094 ' 

tract' 


tlo ,'1 

7-38 

8-37 

0 43 

0 403 

trace 

0 060 

0-027 ! 

0 365 1 

0 012 

0-04H 1 

0-081 

trae^' 

('« 


91 

1 10-3 

0 3.> 

0 561 

0-068 

0-028 

0-066 

0 605 ' 

1 

0-021 
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Thnmvimter 'jlnssru. Using thermometers specially 
made about 1 1 years ago an<l which had never been raised 
above room temperature, the thermometric Ixibaviour 
of the four glasses, Jena Jena fil)***, Verre dnr, 

and Kew glass was studied. IMio values found for the 
temjiorary dejiression of the zero corresponding to 30'^, 
50", 7.5", 100 , and then at every 50^ C. up to the tem- 
])crature of anneal were smaller than almost all of the 
corres) lending values published by other investigators. 
Jn legard to tiie secular rise of the zero over a long period 
of years, the rate of change was found to be very small, 
the greater part of the change occurring within a few 
months of the anneal. The Verre. dvr was found to contain 
from 2 to over t>% Pb. One of tho T^erre dur thormomoters 
was a standard cortitied by tho Bureau International, 
and it IS pointed out that the International 8cale of 
Temperature was originally interpreted on a scale em- 
ploying Vfrre dur free from load. 

Sikes hydrometers. Accurate comparison 0! metal 
hydrometers in alcohol solutions of specific OTayity 
approaching that of water is very difficult, as such siuutions 
do n<it wot tho stems properly, but concordant results 
can be obtained with instruments of tho same size by 
adding a small quantity of a dilute solution of scxliiim 
carbons, te, tho density being brought to the original 
value by addition of a little more alcohol. In comjiaring 
instruments of different sizes or a metal instrument with 
a glas.s one, this method cannot be used owing to the 
disturbing effect of surface tension, and in such coaos 
a large number of readings must be taken under varying 
conditions, and the mean value calculated. The stems 
of metal instruments must be kept seruimlously clean, 
and the hydrometers are therefore kept immersed in 
alcohol. 

Mercurial barometers. Tho baromil scale has been 
adopted by the Meteorological Office. A “ baromil ” is 
defined as the height of a mercury column which, at C. 
in latitude 45% at sea level, produces a pressure of 1 
millibar (1 kilodyne or 1000 dynes per sq. cm.). 1 baromil 

=0 0205306 inch =0-750076 mm. Barometric inch scales 
are graduated to be standard at 62^^ ii'. and millimotro 
and baromil scales to be standard at 0‘' C., and the follow- 
ing conversion factors must be used to express tho relations 
between the actual lengths at any common tomijeraturc 
of inch scales standard at 62“ F., and mm. or baromil 
scales standard at 0® C., all being graduated on Inter- 
national brass (coefficient of expansion =0-0000 184 per 
1“ C.) : 1 in.=25-3922 mm.=33'8528 barorails ; 1 mm.= 
0-0393822 in. = 1-33320 baromil ; 1 baromil =0-0296396 in. 
=0-760076 mm. 

Radium. The British Radium Standard consisting of 
21-1 rogrms. of radium ohlorido, purified and standardised 
by IVof. S. Meyer, of Vienna, and compared directly with 
tho International Standard, at Paris, by Mmc, Curie, 
has b^n in use since the middle of Deoember last, and 
nearly £3000 worth of radium in the form of relatively 
pure meparatimis of radium and mesotbrndium, have 
been tested, samples must be enclosed in a sealed 


film of uranium oxide ])reparcd by McCoy's method of 
deposition), and the distance from the ionisation chamber 
iibservcd both for the standard and the sample being 
tested : for d stances above 50 cm. tho inverse-square 
law holds with cons’derablo accuracy ; (3) an apparatus 
modelled on one designed by Mmo. Curio, in which 
an aluminium plate, HO cm. diam., is interposed between 
two thick lead plates of tho same diameter, adjoining 
jilatcH being sojiaratod by an air-gap of 2 mm. : tho 
sample is placed on the centre of the upper plate, and 
tho aluminium plate is insulated and connected with an 
electrometer ; the two outer plates are then ])ut in metallic 
contact and charged to a high potential, and tho 7-ray 
ionisation measured in tho air-gaps between the plates. 
All results arc expressed in terms of radium metal. 

Balloon fabrics. Comparative tests in which samples 
were “ weathered ” for some months on the roof, showed 
the greater value of “ metallising ” as compared with 
coating with yellow pigments for protecting rubbered 
fabrics. — A. y. 


Fractional distillation of petroleum. Sanders. See IIa. 

Js of cellulose for 
Piest. See V. 


PrejMiration ami requirements of cellulose for making cellulose 
solutions. ' 


Determination of magtiesia in. rnagnesiles. Wdowiszewski. 

,Vee VII. 


Determination of the iodine value of fats, Weiaer and 
Donath. See XII. 


Acid soils. Daikuhara. Nee XVI. 


Comparative study of different methods of determining sucrose 
by double polarisation. Qiliet. See XViL 


Volumetric determination of sulphurous acid in wines, 
Ferrd. Nee XVIII. 


CapiUary analysis of milk. Goppelsroeder. See XIXa, 

New test for morphine [and copper]. Oliver. See XX. 

Characterisation of morphine and phenols by uranium salis, 
Aloy and Rabaut. See XX. 

Determination of esters in essential oils. Nivihre. See XX. 


894 


Cl. XXIY.-MlSCELUlirBOUS ABSTRACTS. 


[Sept. 14, 1914. 


Determination of ofetanilide andj^enoMtin in admixture. 
Emery. See XX. 


0 'Bromonaphihalene : iUi physical properties and its 
application to the determination of water in moist alcohol. 
Jonoft and Lapworth. See XX. 

Determination of phenolphlhalein. Mirkin. See XX. 


Determination of podophyllum resin, JonkinR. See XX. 


40%, even with picked leaves. Thorough air curing, 
by the action of diastatic, proteolytic, and deamidising 
enzymes, and probably oxidases, causes a disappearance 
of starch and reducing sugar, a decrease of pentosans, 
malic acid, proteins, nicotine, and total nitrogen, and an 
increase in citric acid. The rate of curing is rapidly 
increased by rise of temperature up to the point at which 
the protoplasm is killed, viz., about 130® F. (54*4® C.). 
The moderate use of artificial heat doc» not affect the 
composition of the product. Thorough wilting early in the 
process promotes tne curing if the further drying of the 
loaf is not too rapid. — 0. E. M. 


Patents. 

Pyrometer ; Ojdical . Siemens iind Halske Akt.-tics. 

Fr. Pat. 466,063, Dec. 11, 1913. Under Int. (’onv., 

Aug. 4, 1013. 

The pyrometer is of the kind in which an electric 
incandescence lamp of known candle-power is mounted 
within a telescope containing a plujtometric screen, 
and a tost is made by securing an equal illumination of 
the screen by the incandescenoc lamp and by the source 
of light tested. The fittings on the telescopic tube for 
the electric lamp and fur its leads are arranged so tha4 
the telescope will normally be hold in such a position that 
the lamp filament is vertical. In order to ensure constancy 
in the illuminating power of the lamp, a second lamp 
having a filament with a different tiuniKirature-coellicient 
is arranged in series with it and with a regulating rt'sistance. 
This second lamp is arranged in a branch tube of the 
telescope so that different parts of the screen can be 
illuminated by the two lamps, and the resistance is adjusted 
until the illumination from both lamps is the same, which 
oan only occur with one particular cuiTcnt. The second 
lamp is then withdrawn sufficiently for its light to be 
entirely cut off from the screen and the photometric 
test is muAlc by moving a wedge of dark glass, or by adjust- 
ing a sot of dark glasses between (he t(‘sted source of light 
and the telescope. — A. T. L. 


Calorimeter for gas ami other fuels. (*. Ferv. Fr. Pat. 
467,180, Jan. 10, 1914. 

A RosK-uuRNKR foF gascH, OF a wick biirner for liquid 
fuels, is arranged within a lamp-chimney into which air 
is drawn by the natural draught through a tube provided 
with a device sensitive to the velocity of tin* air current. 
This device indicates the calorific powtT on a scale, or 
records it on a drum, the instrument being calibrated by 
means of a gas of known calorific TK)wer. If the fuel 
is not burned at the standard rate, the rate of fuel con- 
sumption is also determined. The device sensitive to the 
velocity of the draught may be a wheel with inclined 
vanes suspended by a torsion thread, or a horizontal disc 
carried on one end of a balanced lever and displaced 
vertically by the current of air. — A. T. 1 j. 


XXlV.-mSCEUANEOUS ABSTRACTS. 

Toharco ; Studies in the curing of leaf . W. W. 

tJarm^r, C. W. Bacon, and C. L. Foubert. Bull. 79, 
U.S. Dept. Agric., April 13, 1914. 40 pp. 

The investigation, mainly a comiwison of curing on the 
stalk with curing of the picked leaf, refers to Conuocticiit 
cigar wrappi^r loaf. The curing of picktd leaf is duo chiefly 
to respiration, while curing on the stalk is accompanied 
by a considerable transference into the stalk of nitrogen 
compounds from the protein, mineral constituents, nitrate, 
and carbohydrates. The loss of dry material from the 
leal is correspondingly about twice as great as the 12 to 
15% loss from picked loaves. It is reduced when the 
stalks are split, as in the case of manufacturing types, 
the loss which, and from cigar-filling types, reaches 


Factories and Workshops ; Anmuil Report of the Chief 

Inspector of for the year 1913. pp. vi-flOl. [Cd. 

7491.] Price Is. 7d. 

Dust explosions. Nine carbonaceous dust explosions 
w'ere roporkd in the United Kingdom during the year, 
as compared with seven during 1912 ; they include 
coal 2, shoddy 2, disxtrin, starch, and flour 1, malt 1, 
cork 1, distillery meal 1, and copal gum 1 That at a 
gum and starch factory was serious, causing 3 fatalities 
and wrecking a seven-floored building ; it was due to dust 
from a In^am falling on a naked light (compare Report for 
1911; this J., 1912, 698). An inquiry into a violent 
explosion of paper dust brought about by the use of 
lanterns during the cleaning of a dust chamber at a ])a]K'r 
tulw works in Fraiict* confirms the view expressed in a 
pi’evious Re[M)rt, that the use of a stive room in connection 
with grinding and cleaning inivohitiery is unnecessary ard 
should give place to more modem methods of intercepting 
dust, such as the cychme collector or bag filtf’r, The 
testing of carbonaeectus dusts by R. V. Wheeler (this J., 
1913,447) has been extendf d; syrolit,” a eompopition 
of milk curd and formaldehyde, used as a subHtitute for 
celluloid, showed a relative ignition tt‘m])eiatuie of 
1050'’ ('. and was plnccd in Class I. as a dangerous dust; 
distillery meal dust, with relative and lowest ignition 
tempi^ratiireR 970“ and 640® (’. resfx'ctively, wjw also placed 
in Class I. ; and tluRi of inyraholans and valonia nuts 
from a tannery, giving no ignition up to 1400'' (.). in the 
relative test, and lowest ignition tenijK'Tature 660'® C., was 
placed in (lass 11. as inflammable but not dangerous. 
Three explosions in the crank chaml)ers of high 8|»eed 
engines were catised by the ignition of fine spray ])roduced 
by action of the cranks tm oil which had a Hash point • f 
400"— 450® F. ( 204 y - 232" ( '. ). 

Industrial poisoning. Tlu^ number of cases of poisoning 
and the fatalities (in brackets) notified during 1913 and 
1 1912 respectively w'«*ro : lead 535 (27), 587 (44) ; aracnia 
I 6, 5 ; mercury 14, 17 ; anthra.x 70 (7), 47 (6). The total 
I for lead poisoning compares favourably with that for 
I nny preceding year except 1910, although an increase in tho 
numijcr <if deaths has been noted since 1906 ; the latter is^ 
howevcT. considered due to a greater inclination on tho 
part of medical ]>ractitioners, since, the application of the 
Workmen'K Comi)cnBation Act, 1906, to associate the occu- 
1 pation with the (>hronic nephritis and cardiac failure so 
, frequently ap[)earing on the death certificates t>f lead 
I workers A seriotis t»utbreak of poisoning in the hiadiruf of 
I yarn, dyed vdtli lead i-hromate.lea to analysoK of the flu IT and 
! dust from beams in the work rooms. These showed 
I amounts of lend varying from 3-1% (calculated as oxide) 

I in rooms w'hen' chrome green yarns, containing only 3*7^0 of 
[ lead, were heade«l, Uj 22-2% in those wdiero lead-dyed yaruft 
« were piekc*d. All the samples w'ere i)raetically freo from 
j arsenic, but antimony (0-31%, calculated " as oxide),. 

' probably used as a mordant and present as a tannate in 
the finished yarn, was found in royal blue and (0-23%) 
in aniline green varrm, and the symptoms were such as to 
suggest the combined toxic action of lead and antimony. 
Improved exhaust draught and remodelling of the 'dust- 
oollecting orifices h»is led to improvement in the health of 
the worKci-8. S(>mc cases of load poisoning reported 
involved very little exposure to lead, e.g., scraping labels off 
cans and occasionally painting them, handling pipes 
covered with dry paint, or working brass oontnining a 
small percentage of lead. Other oases occurred in tho 
burning of old snip plates coated w ith red lead, the fixing of 
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knife handles by means of lead, and the testing of sprii^ 
temi>ered in molten lead. Cases of plumbism in chandelier 
fitters have diminished in oonsoqnenoe of ** oaulkito ** 
having largely ousted white lead os a jointing material, 
and the use of the air pump and pressure gau^ replaced 
the testing of fittings by mouth suction ; and loaned 
severity of symptoms, with fewer coses, are reported in the 
hollow ware industry, os a consequence of the Tinning 
Regulations. The use of leadless paint is extending, and 
risk of poisoning in the repairing of old paint drums has 
been reauced by boiling them in a bath of sodium sulphate. 
The following table shows the attack-rate from lead poison- 
ing in certain industries for 1913 and 1912. 



Approvlmate ; 




nninber j 




employed 

Attack -rate 

Industry. 

in lead ! 

per tliouamd 


proceaBCH. j 




1913. j 

1912. 

1913. 

White lead 

1201 

17 

24 

Vitreous eoamclUng 

933 

r, 

10 

Tinning of mcUilM 

878 

17 

10 

lilectric Aox^uinulators 

1475 

so 

30 

Paints and colours 

1400 

13 

Ifi 

lilarthenware und eliiua 

7085 

13 

9 

Snu'liiiif! of metals 

2878 

23 

9 

(Vtach painting 

29.308 

i 8 

2 

File cutting 

555(1 

1 ^ 

3 

Printing 

.58,777 

1 o-ft 

0-4 


Of the six cases reported under anenk jmmning^ two 
occurred in the inanufaotur<! of sheep dip, one in the 
extraction of arsenic, and one in bronzing. A case of 
hydrogen arsenide poisoning was caused i>y dissolving 
tin containing 0 08% of arsenic (calculated as oxide) in 
hydrCK'hloric acid, containing 0*14% of ars<mic (compare 
a similar case in Rc]>ort for 1912 ; this .J., 1913, 764), and 
another case at a shnlc oil works in Scotland has l)oon tratied 
to gases gcn<*rated by the act ion of acid residues from a 
“ saturator ” on a new galvanised iron jiail. 

Mercurial poisoning was reported in connection with the 
manipulation of mercury fulminate (4 cases), ths manufac- 
ture of meircury compounds (3), felt hats (3), and ther- 
mometors and barometers (2), au<l the making of electrical 
meters (1) and mercury vapour lamps (1). Ceases of 
anthrax reached a higher figure than in any previous 
year owing to an increased number contracted from wool. 
An inquiry bv the Anthrax Investigation Hoard showed that 
heat, api)iie(l by steaming or f)therwiBe, is impracticable as 
a disitimeting agent for wool, from the bale, except of such 
blood-stained inabirial as is renmved in ]>reliminary sorting, 
on account of the exjjcnse and damage to the colour, lustre, 
strength, and clasl icit v of the fibres, but the proved disin- 
fection of blood-staincel mab'rial is regard<*d os an important 
step. Reference is made to the work of Hilgermann ami 
Marmaun and of Abt (this .1., 1913, 1078) on the relative 
merits of the .Seyrauui -.1 ones formic-mercury pr(»ce8R 
(this J., 1912, 35) and the »Schatt(mfroh hydroehloric acid 
and salt method (this .J., 1911, 1127) for disinfection of 
hides and skins infected with anthrax. The latter 8e<mi8 
tho more reliable for sterilising contaminated bides, 
but Abt piefors tho Peymour-Jones jnocess for disin- 
fecting largo batches of skins as a preventive measure. 
Apart from disinfection, the formic-mercury process 
appears t^o have remarkable })roi»crtie8 in bringing dry 
hides into a soft and supple statt?. 

Attention is drawn to the frequent reports of tho value 
of oxygen in restoring the unconscious after gaasing, but 
emphasis is laid on the danger of working alone or in 
confined spaces whfjro there is a risk of gas poisoning. 
Two of tho cases under hmzem and naphtiui occurred to 
ship painters working in confined spaces, one (fatal) was 
due to “ flushing ” (».e., an uncontrolled rush of vapour 
during distillation), and another (also fatal) occurred to a 
man employed in dry cleaning. Two coses ore reported in 
the manufacture of dinitrotolueno and trinitrotoluene and 
two caocB of toxio amblyopia from the use of dinitro- 
benzene at an explosives worn ; but at a large works in the 


Huddersfield district manufoo^^tring nitro- and amiao- 
derivatives of benzene, oases of poisomng have been reduced 
from 20 in 1911 to 1 in 1913, owing lar^y to the adoption 
of more offioiout systems of exhaust ventuation and better 
ol^rvanoe of the 4 |tegulations by the workers. A cose of 
slight poisoning by nickel carbonyl is also rejiorted, the 
symptoms roing moderate cyanosis. Tlio dipping of 
metal in acids, carried on in the Birmingham and Coventry 
districts, has been notiood to have a very marked corrosive 
effect on the teeth, and there was evidonoo of bronchial 
trouble (a well-known result of inhaling nitrous fumes, 
loading to death within a short jioriod if tho symptoms 
become severe). 

Accidents due to fumes and gases durinju; 1913 and 1912 
are given in the following table, with fatalities in brockctf. 



1013. 

1912. 

Carbon monoxide 

69 (7) 

01 (13) 

('arboii dioxide 

12 (1) 

8 (2) 

Hydrogen sulphide 

8 (1) 

6 

Hhlplihr dioxide 

1 

5 

(3)lorine und hydrocldorle acid . . 

1 ^ 

3 

INitrous fumes 

nil 1 

12 (1) 

Ammonia 

! 3 

1 

Itenzene and naphtha 

Nltro- an<l amino-dorIvativeH of 

1 0 m 

3 (1) 

benzene 

2 

0 (1) 

Other 

2 

2 (0 


Pilch ulceration. The draft Regulations dealing with tho 
manufacture of patent fuel, with addition of pitch, have 
been withdrawn upon agreement with the manufacturers 
OB to the provision of extra lavatory, bath, and cloak room 
accommodation and the further encasement of elevators. 
In one works a method of treating tar with formaldehyde 
is being tested ; this, it is alleged, eliminates the auxetio 
elements in the tar, so as to produw^ pitch having less 
effect on the skin than ordinary piten. The number 
of cases of pitch warts or of epitheliomatous cancer, the 
result of them, wjis 19, and 2 coses of serious skin affections 
in creosoting factories are also reported. There were a 
few cases of paraffin cancer, a disease to which shale oil 
workers arc |x*culiarly liable The shale is heated in 
vertical retorts and the resulting crude oil distilled by 
heating and blowing steam through it ; the “ green oil 
thus obtained is treated with 2% sulphuric acid and 1% 
oaustic soda and is then again dbtilled with steam and 
fractionated, giving ‘ light oil.” ” intermediate,” and 
“ heavy oils.” The light oil, after treatment, with acid and 
alkali, gives upon distillation ” burning oil,” ready lor 
use, and more of the intermediate oil. The heavy oil is 
cooled, pum|K'd through ammonia freezers and filter- 
presses. washed with acid and alkali, and again distilled, 
yielding intermedia^'! oil and ” lubricating oil.” All tho 
intermediate and hibricating oil is passed through coolers, 
freezere, and filter- pivsses, and the residual ” scale,” 
which causes the eruption on the arms of the workers, is 
pressed, purified by slow heating, treated with animal 
black, and finally converted into wax. Rubbing the hands 
and arms after washing with a solution of carbolic acid 
and glycerin has been f«>und to Uwsen the irritation pro- 
duced by the scale. The Glasgow inspector reports that at 
a factory where crude paraffi!\ wax was refined, the workers 
suffered from large boils, but i)er8onal ch^anliness was said 
to be a certain preventative. Tho addition of a small 
amount of a disinfecting fluid (creosote or carbolic acid) to 
mineral oils used as lubricants (particularly shale oils) has 
been found effective in preventing cezoma in engineering 
factories. During the year, tho Special Rules of 1900 
for the manufacture of chromate and Inohromate of 
potassium and sodium, introduced in oonsequenoe of 
chratne ulceration among the workers, have been replaced 
by JFUsgulations (this J., 1013, 760). In tho iSootch works 
tho effecd of chrome dust on tho nasal septum has been 
evident, despite elaborate exhaust ventilation at packing, 
and perforation sooner or later is said to be the rule. It 
is questionable whether the biohromate is tho actual 
iioison which causes the ulcers or whether their formation 
u not rather due to microbio attack supervening on tho 
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action of bichromate, whiph bV ^p^^venting healing, pre- 
pareH the way for microwc inietftion. Promising results 
a*) a preventative in chrome tanning have been obtained 
with a dismfeotii^ ointment made from mineral lard 3 lb., 
paraffin wax 6 oz., and “ oyllin *’ 3 oz.> to^Ns nibbed into the 
parts ex[K)sed to the liquor before starting work. Poison- 
ing rarely if ever ocours in chrome tanning where the one- 
bath process (with a solution of chromic salt) is in vogue, 
but is well known where the two-bath (bichromate and 
thiosulphate) method is adopted. Clases of chrome 
ulceration amongst French polishers are also rc|K)rted, 
although it is said the trouble ean be avoided by ajjplying 
linseed oil to the hands and arms before work. Inquiries 
into the prevalence of mlt ulcers among herring- and gut-' 
o^jqprs have shown that common salt, in the dry or wot 
state, has an (‘ffeet very similar to bichromate. Frequent 
washing has proved most beneficial in these cases, and 
promising trials have been made with tin* ointment 
iiumtioned above. 

A study by Collin of the effects of dust in producing 
diseases of the lungs has Jed to the following conclusions : — 
( 1 ) lnhalati<»n of all forms of dust is aoeompanied by dimin- 
ished ]M)wer of ch(‘8t expansion, with corn‘S])()ndingly 
liigh hlood-presHurc. (2) Animal dusts, apart from the 
pn^sence of pathogenic micro- organisun, produce less 
(‘fleet than vegetable or mineral dusts. (3) Vegetable 
-dusts tend to prodiute an asthmatic type of eh(*st afiection. 
(4) Mineral dusts which do not contain fre(‘ silica Umd to 
produe(! irritation <»f the upper air-passages and respiratory 
diseases oth(‘r than phthisis, those comr»osed of calcium 
salts being hMist injurious, (o) Inhalation of mineral 
dusts whi(;h contain free silica is assoeiattid with an excess td 
phthisis ; an excess which hears a direct relation to the 
amount of free silica ])re8ent. ((i) In general, dusts appear 
to be more injurious as their chemical composition differs 
from that of the hunuin body, or from the elements of which 
,th(< body is c()mj) 0 Hed. — F. Sodn'. 


Trade Report. 

Prohibi^d exports. Order-in-Counril, doted Sept. H/A, 
19i4, supplementing and amending previous lists. 

The following are deleted from the li.st of articles included 
in His Majesty’s Proclamations, dated August .'ith and 
10th, 1914 (see this J., 1914, 810) : — 

Tin, tungsten, nitro-toliiol, castor oil. Iwric acid, digitalis 
and its preparations, all fine chenncals. 

The heading “ Manganese ” should read “ Manganese, 
including ferro manganese.” 

The exportation of iron ore, raw rubber, and castor oil, 
is prohibit<Kl to all foreign ports in Europe and on the 
Mediterranean and Black Seas other than those of Jiiissia 
(except Baltic Ports), Belgium, France, Spain and 
Portugal. 

The following are added to the list of prohibitions to all 
destinations contained in former proclamations : — 
TungsUm, wolfram ore, nitro-toluol, acetanilide, acetyl- 
salicylic acid (aspirin) and salicin, aconite and its prepara- 
tions and alkaloids, adrenin (adrenalin) and its prepara- 
tions, ammonium sulphocyanide, antipyrine (phenazone), 
balsam of Peru, benzoic acid (synthetic) ati(i benzoates, 
oantharides and its preparations, chloral and its prepara- 
tions, including ohloratnid, chrysarobin, citrate of mag- 
nesia, citric acid, alkaline citrates and calcium citrate, 
coal tar products for use in dye manufacture, diethyl- 
barbituric acid (veronal) and veronal sodium, duloite, 
dyes and dyestuffs obtained from coal tar, emetin hydro- 
chloride, euoaine hydrochloride, ergot of rye and its pre- 
parations and alkaloids, gentian and its preparations, 
giaoia^ acetic acid, hexamethylene tetramine (urotropin) 
and its preparations, hydrobromic acid, hydb^iquinone, 
manaite, neo-salvafsan," novocain, oil of turpentine, 


paraldehyde, paraffin (liquid, medicinal), pastilles, jujubes, 
lozenges and caohous generally containing prohibited 
ingredients, “ peptone Witte,” phenacetin, pilocarpine 
salts, potassium and its salts and preparations (including 
bichromate and pnissiate of potash), pyrogallic acid, 
saccharin (including “ saxin ”), santonin and its prepara- 
tions, sulphonal. sulphate of zinc, tartaric acid and alkaline 
tartrates, thymol and its preparations, trional. 


Coni petition with Germany and Austria- If angary. List 
of articles in connection with which applications have been 
made to the Board of Trade with a view to getting into touch 
with buyers or sellers. August, 1914. 

Firms who can supply any of the articles asked for or 
who may wish to buy any of the artielc^s offered below 
should oomnuini(5ate with the I)in‘ctor of the (Commercial 
Intelligence Branch, Board of Trade, 73, Basinghall Street, 
London. E.(’. 

A. Articles which inquirers wish to buy : — Acetic acid ; 
aluminium discs, powder, rods, foil, and sheets ; aluminium 
nitrate : asbestos iibre joint, ing ; beryllium nitrate ; 
black lead ; brassware, general ; bronze powder ; carbons 
for lamps ; cidluloid, various ; eeresiue ; chemicals, 
general, and f(»r cU'aning and glassworks ; china and 
(‘arthenwure ; cloth and fibre for incandescent mantles ; 
cork; cotton, mercerised ; dextrin and dextrose ; drugs: 
dyes, geru'tral, aniline, aiul naphihylamine black ; enamel 
ingredients, enamel w'are ; formaldehyde ; fuller’s earth, 
prepared for oil filtration ; g(‘latine, tubes ; glass and glass- 
ware, heat resisting, lamp glass, .Jena glass ; glass wool : 
gold foil; graphite, ])owdercd and eakt*; hydrofiuoric 
acid ; lighters, automatic ; magnalium sulphate ; mag- 
nesia (oxide) ; magnesium chloride and nitrate ; magnesite ; 
manganese sulphate : mantles, incandescent, and magnesia 
rings therefor ; mercury iodide ; metals, various ; metal 
foil ; methyl chloride ; oils, essential ; ores and minerals, 
general ; jiaiiits ; paper (impregnat(‘d discs and rolls) ; 
pearl ash ; perfumes ; potash, caustic, carbonaU;, nrussiate, 
nitrate, and sulphate ; potassium cyanide ana iodide ; 
rubber (thin gutta pendia) ; silica ; silk, artificial ; 
silver foil ; soaj), costiie and olive oil ; soapstone ; soda, 
ash, caustic, carbonate, bicarbonate, and nyposulpliite ; 
mono-sodium sulphite; starch; sugar; tartaric acid 
and tartrates ; thorium nitrate ; tinned hollow-ware ; 
vulcanite (mouldings, rods, and sheets) ; wire, barbed, 
enamelled eopjier, mild steel, soft basic ; zinc, ores, sheet, 
oxid(\ carbonate, and Hul])hate. 

B. Articles which inquirers desire to sell Acetic acid; 
acetone; ac(‘tyl-cellulose; antieurrosives ; bleaching powder 
(chloride of lime) ; butyl alcohol ; eapsules (metal) ; 
calcium sulphate ; charcoal jwwder ;■ chemicals, general ; 
china and earthenware ; chrome liquor ; cochineal ; 
colours ; cosmetics ; dextrincs (white and yellow) ; 
disinfectants ; drugs and veterinary medicines ; dyes, 
aniline and vegetable ; electroplating materials ; enamel- 
wan' ; esparto gross ; firebricks and fireclay goods ; 
gelatin ; glass and glassware ; graduated apparatus ; 
glues and gums ; gvpsum ; ironliipior; kaolin; Kieselguhr 
and bricks ; lampblack ; lead, white and red ; lithopono ; 
machinery for bleaching ; mantles, inoandest'cnt ; manures ; 
oils and "greases ; oxyacctylene welding (lant; paints; 
pai)er ; plating ; polishes ; rubber, synthetic ; soda, 
caustic, bicarbonate, washing; tungsten ores; var- 
nishes; vitreosil; vulcanite. 


Competition uith Germany and Austria-Hungary in 
neutral markets. 

In pursuance of the Board of Trade scheme for assisting 
British manufacturers and traders to sooure trade with 
British Possessions and Forei^ Countries, formerly in 
the hands of their German and Austrian or Hungarian com- 
petitors, bulletins have been issued on hollow gla^ wares; 
hoUow-ware, enamelled or tinned ; iron and steel wire ; 
cotton prints; pottery and earthenware; brass wsires; 
soaps; nroduots of the colour printing industry ; linoletim 
and oilcl^h ; pumps and pampmg machinery ; painters* 
oojbors and materuds; photogn^hic goods. 
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Inquiries should be addressed to the Director, Commeroial 
Intelfigenoe Branch, 73, Basinghall Street, I^ndon, EX. 


Italy : Prohibition of certain exports from . Board 

of Trade J., Aujy;. 20, 1914. 

An Italian Royal Decree, dated August Ist, prohibits 
the exportation of certain articles, including coal, 
petroU'um, petrol, glycerin, lubricating materials, copper, 
aluminium, lead, silicon, sodium nitrate, sulphuric acid, 
nitric acid, calcium carbide, acetone, sulphuric anhydride, 
picric acid, sodium carbonate, and medicines and sanitary 
material in general, together with tho goods enumerated 
in Article 216 of tho Mercantile Marine Code (contraband 
of war). 


Italy and Nortvay ; Opportunities! forBritinh trade in . 

Board of Trade, Sept. 8, 1914. 

The British Ambassador at Romo states that the present 
time would be favourable for a competent Italian commer- 
cial traveller or agent to go to Milan and obtain orders for 
goods hitherto supplied by (Jermany. Amongst such 
goods for which there would be a demand are carbons for 
arc lamps, magnesium, silica, bricks, and special types of 
steel. 

His Majesty’s Minister at Christiania reports that supplies 
of medical drugs, which are usually drawn from Germany, 
are reported to bo very low in Norway at present. Repre- 
sentatives of tho drug industry who were sent to America 
have reported that drugs arc very expensive there, and it is 
oonsiilered that there is a good opening for British products 
of this nature in Norway. 


of tom 

Potaslieg 0*7 

Alums '. ... 2*2 

('oal tar products . A . 2*2 

Oyanifles . . 1*6 

Bleaching material .... 1*4 

Chemical products made 
by the aid of electricity 16*2 

PlasticH 0*1 

Compressed and llciuefled 

gases 4*2 

Pino chemicals 9*3 

Chemicals not elsewhere 
specified 20*1 

FertUinerg. 

Huperphosphates 12*8 

Ammoniated fertilisers . . 9-7 

(Joncentratod phosphate 

fertilisers 3 5 

(Complete fertilisers 5.5 0 

Other fertilisers 7*8 

Sulphuric acid for sale (as 

50“ B. adti) (>•() 

Other acids for sale 0*0 

All other products 9-7 


^ Per oeat. 

of total. 

Extracts for tanning . . 40*4 
Other taniiind matarUis . . 4*0 

Mordants 0*6 

Hlzcs and finishes ...... 16*0 

Ground and chlj^ed 

womls, etc 2*2 

All other products .... 9*7 

SuJphuriCf niirio and misM 
fteids. 

Sulphuric acid {i7*0 

Nitric acid 4 .... 6*1 

Mixed acid .,.^,.7,,... 14*0 
All other products .... 29*6 

Wml distUlaiim (not indud0 
rosin and htrfsntine.y tiy 
Wo<Kl alcohol, orud0*...^*7 
Wu<h 1 alcohol, refined . . 29*8 

Acetate of lime 20*3 

Charcoal 24*0 

Turpentine 2*0 

All other wotMl distillation 

nrotlucta .S*7 

All other products .... 2*8 


lixplosives. 

Dynamite 46*6 

Permissible explosives . . 2*2 

Nitroglycerin 7 l» 

Blasting powder 24*9 

Gunpowder 4*3 

Otlier explosives l)-7 

Materials not idsewhere 
Hiteclfled 5*4 


Dyestuffs and extracts. 

Artificial dyestuffs 21*6 

Extracts for dyeing .... 0*2 


Bone, carbon and lampblack. 


Bone black 

. 50*0 

Carbon black 

. 20*3 

LuiupblH(*k 

. 20*6 

• Essential oils. 

Peppermint oil 

. 20*8 

Black birch oil 

. 5.9 

Spearmint oil 

. 4*8 

><^intergreen oil 

. 3-9 

Other oils 

. 10*3 

Wlt<*h-hazpl extract . . . 

. 28*7 

All other products . . . 

. 12*4 


Industrial chemistry ; t^ome economic aspects of 

B. C. Hesse. J. Ind. Eng. Chem., 1914, 6, 678 — 682. 

In the thirteenth census (1910) of tho United States, 
the following nine principal divisions are included under 
chomioals and allied products, viz., paint and varnish ; 
chemicals ; fertilisers ; explosives ; dyestuffs and extracts ; 
sulphuric, nitric and mixed acids ; wood distillation 
(not including rosin and turpentine) ; essential oils ; 
bone, carbon and lampblack. Comparison of the data for 
these industries with those for the manufacturing industries 
as a whole shows that per unit of plant, tho number of 
persons engaged in man\ifaoture is ,'50% greater in the 
average chemical plant than in the average manufacturing 
plant ; the number of salaried employees is more than 
21 times os many ; the number of wage-oarners is 34% 
greater ; the expenses (salaries, wages, materials, 
miscellaneous) are all greater ; the valuta of tho products 
produced is 161% more and the excess of tho value of the 
product over that of the raw material is 148% more 
than in the case of the average manufacturing plant. 
The amount of capital required for the average chemical 
plant is however 3*3 times that required for the average 
manufacturing plant ; hence per unit of capital invested, 
the expenses and the number of persons employed, 
salaried or otherwise, are lower in tho chemical and allied 
industries than in other branches of manufacture. (3f 
tho total value of products in the nine principal divisions 
of chemical industry mentioned above, viz., 426,084,640 
dollars, the percentage share of each division was : 
(1), j^int and varnish, 29*4 ; (2), chemicals, 27*4 ; (3), 
fertilisers, 24*5 ; (4), explosives, 9*4 ; (5) dyestuffs and 
extracts, 3*8 ; (6), sulphuric, nitric and mixe4 acids, 
2*3 ; (7), wo(^ distillation, 2*3 ; (8), essential oils, 0*3 ; 
(9), hone, carbon, and lampblack, 0*4. Tho percentage 
shares of the sub-divisions in each of tho principal divisions 
were : — 


Per cent, 
of total. 

Paint and varnish. 


Pigments 

13*6 

Paints in oil 

46*4 

Varnishes and Japans .... 

25*0 

Fillers 

2*6 

Water paints and kalso- 


mine 

1*6 


Linseed oil 

Bleached shellac . . 

Per cent 
of total. 

. . . . 1*6 
. . . . 0*5 

AH other products 

. . . . 0*8 

Chemicals. 


Acids 

. . . . 10*1 

Sodas 

.... 18*1 


Within these nine divisions the United States is, in a 
large measure, self-sustaining, but metals and metallurgy, 
production of refined petioTeum, and many other large 
industries (glass, oils, fats and soaps, pottery, stare#, 
sugar, etc.) depending upon chemical reactions and 
chemical control are not included. If the official German 
classification bo adopted, then of a total foreign tra(^ 
(U.S.A.) of 4,241,484,592 dollars in 1913, l,302,274,l99r ^ 
dollars, or 30%, represented products of, or matorii^ 
used in, chemical industry ; of these 18% (759,193,681 
dollars) represented imports and 12% (543,081,306 dollani) _ 
represented exports. Some of the larger items ^ 


Imports. Exports. 

Dollars. Dollars. 

Sugar 204,2 1 2, .581 Refined petroleum 

Hhleb uiifl skiuH ..117,386,174 and its products 130,882,006 
Unmanufactured ('upper as metal . . 120,605,914 

indiarubber 101,333,158 Beef uud hog pro- 

Paper and paper- ducts 82,800,777 

stock 27,706,607 I.<eRther 42,384,190 

Potash compounds 14,408,124 Naval stores 26,471,402 

Fertiliser niiiterial 1 1 ,400,868 

Cement industry . . 5,822,107 


In regard to the German coal-tar dye industry, this is so 
dependent upon inttirloekiug chemicals and has reached 
such a stage of complexity and interdependence that it is 
difficult of transplantation as a whole, but of the relatively 
few staple products — products consumed in quantities to Iw 
measured by tons — several are manufacture successfully 
in the United States. Moreover, the chemical and 
engineering work involved, for example, in the production 
of a useful illuminating oil or a medicinal preparation from 
crude petroleum, compares very favourably with that 
involved in the production of most of the coal-tar dyee» 
and the petroleum products are of greater economic 
value. Again, the money value of the inorganic chemical 
industry excetHls that of the dye industry by at least 
15 to 1. As as indication of the importance of accurate 
analytical control of chemical operations, it is pointed out 
that the United States exporto copper to the value of 
120 million dollars per annum and that an error of 1% in 
the determination of cerpper would mean a loss of 10(),CK)0 
dollars per month.— & 
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AoolS Reeelred. 

HistortIJ^ of t«e Institute of Chemistry of Geeat^ 

' Britain and Ireland (1871^1914). 

Volume by 5| ins.), /^ontaininR 300 subieot . 

matter, Rnd an alphabetical index, lliere are four 
illngtrat^ns. The matter is subdivided and classified as 
fiollo^s: — ;!•- Preface. 11. introduction (Professional or- 
ganwtii^ nanerally. The Royal HocieW, the Chemical 
Booi^ir ana other Pieties interested in dhemical Science. 
Progress Ibf education in Chemistry). III. Origin and 
foundation?^ the Institute. IV. title ''Chemist.”^ 
V. History bf^the Institute (1877 — ^1914). VI. Appendix. 
Vll. Coii»t|tution and Management. 

Ueennstoffe. Ihre Bedeutunis und 
*Bsafl|prF‘fotu. 'Sammlung V'^iowog. Tagcsfr^on aus 
den Gcbiotfm der Naturwisscnscha^n und dor Teohnik. 
Heft 7. Von Ed. Donatii und A. Gr' ukr. Friedr. 
Vioweg und »Sohn. Braunschweig. 1914. Price M. 2. 

Volume (fti by 5J ins.), containing 86 pages of subject 
matter. The contents are classified as follows : — 1. Liquid 
fuels and their Mvantago. IL Varieties of liquid fuels. 
(«), Petroleum. (6), Coal tar and lignite tar prodiic- 
tion, in the improved methods of utilising tlioso fuels. 
(<•), {S]»irits. (d), Fatty oils. 111. Goneral conolusions. » 

A Manual of Practical Physical Chemistry. By 
Francis W. Gray, M.A., l>.8o., Ijecturer. Physical 
Chemistry De'partment, Aberdeen University. Mac- 
millan and Co., Ltd., St. Martin’s Street, London, 1914. 

Volume (71 by fi ins.), containing 203 pages of subject 
matter witn <ll illustrations, and 18 jiages of tabular 
matter. An alphalietical index closes the work. 

Annual Retort ok the Chief Instkctor ok Factories 
and Workshops for the Year 1913. [Cd. 7,491.] 
^Wyinan and Sons, Fetter Lane, E.C. Price is. 7d. 

This })ublication contains the general report of the Chief 


Faiana, K, ; Ueber die Enc^rodukte radioaktiver 
JSerfulareihen. (22 S.) gr. 8*^. Heidelberg, C. Winter. 
W14. dOPf. 

IX. Franks Dr. W. : Eisenbetonbau. Kurzgefasstes 
Lehrbuch unter besond. BerUoksioht. der Bediirf- 
nisse 4^r Praxis. 2. verm. u. vollstandig umgearb. Aufl. 
(VIII, 303 S. in. 163 Abbildgn.) gr. 8°. Stuttgart, 
K. Wittwer. 1914. Cloth M. 6.60. 

Oranion, R,, and P. Foaemberg, : A Praotioal Manual 
of Autogenous Welding. (Oxy- Acetylene.) 2nd 
ed., revised. 8vo. pp. 256. C. Griffin. London. 1914. 
Net 6s. 

Hiorns, A. H. : The Prin6iple8 of Metallurgy. 2nd ed. 
(>. 8vo. Macmillan. London. 1914. Gs. 

Jones, J. H. : The Tinplate Industry. With Special 
Reference to its Relations with the Iron and Steel Indus- 
tries. A Study in Economic Organisation. 8vo, pp. 302. 
P. S. King. London. 1914. Net 7s. 6d. 

Sjn-ague, .1. T. : The Elements of Electro-Plating. 
Being a reprint of the Chapter on Electro-Metallurgy from 
“ Electricity : Its Theory, Sources, and Applications.” 
Cr. 8vo, pp. 80. Spoil. London. 1914. Net l.s. fid. 

XIT Krauss : Der praktische Schmiermittel-I’abrikant. 

• (206 S.) kl8". Trior, N. Besselich. 1914. 

Cloth M.fi. 

XIV. Akers, C. E : The Rubber Industry in Brazil and 
the Orient. Illustrated. Cr. 8vo, pp. 33fi. 

Methuen. London. 1914. Net fis. 

XV. Grcr^«er, G. : Handbuch f. gerberei-chomische 
Laboratoricn. (XITT, 396 S. m. 40 Abbildgn.) 

gr. 8“. Leipzig, Schulze & Co. 1914. Cloth M. 15. 

XIXA. Laessig, A. : Die moderne Kakaopulver- 
Fabrikation. (87 S.) 8'^ Trior, N. Bcsselich. 
1914. Cloth M. 5. 


. Insi>ector upon the work of the factory Department of 
JJw ilo|so ()ffico in 1913, as well tis statistical tables. 

report by the Senior Superintending 
lactoricB and the Inspector for dangerous 
Tfitjoduced for the first time, and reports are 
by Ijljje pnneipal lady insiwctor, and the Electrieal 
^ mid^HldroM insjiectors. At the end of the year there 
yf the registers 120,062 factories and 164,607 

, womh6|]m 


XXIII. Oardinej, G. L. : Chemical Analysis, Qualita- 
tive and Quantitative. 8vo, pp. 604. 
Black. London. 1914. Net 7s. fid. 

TreadvHl, Prof. F. P. : Kurzes Lchrlmch der analy- 
tischen Chemie in 2 Bdn. 1. Bd. Qualitative Analyse. 
I Mit 26 Abbildgn. u. 3 (farb.) Spektialtaf. 8, vi'ini! u. 
I verb. Aufl. (XV. 522 S.) 8^ Wien, F. Deutieke. 1914. 

I Cloth M. 11.50. 


* New Books. j 

Ttle Roman nameraki In thick type refer to the timllai j 
oUsslfication of abstract! under “Journal and Patent Litera- 
ture “ and in tiie “List of Patent Applications.’*] 


Danes, G. H. : The Rating of Machinery. 2nd ed. 
Cr. 8vo. swd. Manufacturers’ Assoc. London. 
1914. Net 2 h. 

King, A. G. : Progressive Furnace Heating. 8vo. 
Spon. London. 1914. Not lOs. fid. 

y Stinti,K. : Chemische Technologic der Gospinstfasern. 
Berlin, Gobr. Borntraogor. 1914. M. 12. 

VII. Ebler, E., u, W. Bender : Weitore Untersuohungen 
iib. die Aufschliessung dor “ Rohsulfate ” bei der 
Darstellung des Radinms. (11 S.) gr. 8°. Heidelberg, 
C. Winter. 1914. 60 Pf. 


HelmfHtld, Dr. : Eine Methode der Farbensinnpnifung m. 
varialielen Pigment-Farbencleichungen auf drehbnren 
Soheiben. 20.5 x 38.6 cm. Nebst : Text. (16 S.) gr. 8°. 
Wiesbaden. tJ. F. Bergmann. 1914. M. 9. 

XXIV. J agues, A. : Complex Ions in Aqueous 
Solutions. 8vo. I.iongnians. London. 1914. 

Net 48. fid. 

hummer, O. : Verfliissigung der Kohle u. Herstellung 
dor Sonnonteraperatur. Braunschweig, F. Vioweg & Sohn. 
1914. M. 6. 

Michaelh, Prof. L. : Die Wasserstoffionen-Konzentra- 
[ tion. Ihre Bodeutg. f. die Biologic u. die Methoden ihrer 
! Messg. (XIV, 210 S. m. 41 Abbildgn. 8“. Berlin. 
' J. Springer. 1914. Cloth M. 8.80. 

WaUe, P. : Bolivia ; Its People and Its Resources, 
Its Railways, Mines, and Rubber Forests. Illustrated. 
8vo, pp. 408. Unwin. London. 1914. Net 10s* fid. 


* Compiled by H. Qrevel and Co., 88, King Street, Covent 
Oardeur London. W.C., from whom all the worm in the preceding 
lilt oan be obtained. 
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Official Notices. 


PATENTS, DESIGNS, AND TRADE MARKS' FEES. 

Board of Trade, September 26th, 1914. 

The Board of Trade have given a general Hoenoe per- 
mitting all pcrsonB resident, or carrying on businesa, or 
being in the British Dominions, to pay any fees neoossary 
for obtaining the grant, or for obtaining the renewal of 
patents, or for obtaining the registration of desif^s or 
trade marks, or the renewal of such registration in an 
enemy country,” and also to pay on behalf of any 
** enemy” any foes payable on application for or renewal 
of the grant of a British patent or on application for 
the registration of British designs or trade marks or f^he 
Tonewal of such registration. 


COMPETITION WITH GERMANY AND AUSTRIA- 
HUNGARY. 

Board of Trade Action. 

Attention is directed to page 946 of this issue, on which 
appears an abstraot of a second list, issued by the Board 
of Trade, of articles which inquirers desire (a) to purchase, 
and (b) to sell. The first list is referred to in the 
September 15th issue of this Journal, pages 847 and 806. 


PROCEDURE TO BE OBSERVED IN CONNECTION 
WITH THE USE IN MANUFACTURES OP SPIRITS 
ON WHICH DUTY HAS NOT BEEN PAID. 

Sect. 8 of the Finance Act, 1902. 

A memorandum on the above subject, prepared by tho 
Board of Chistoms and Excise, was printed in the September 
15th issue of this Journal, page 8^. 


Sydney Section. 


Jleeling held at Sydney on Wednesday ^ I5th July, 1914. 


FROF. C. E. FAWSITT IN THE CHAIR. 



then become slightly overheated, the time taken to tall 
to the oorreot vWue will be longer than is deatraj^o, owing 
to the small difference in tho temperatures inside and out* 
side the bath. A similar ease arises with thermqgtats 
maintmned at a temperature slightly below riSom tem- 
perature. 'V 

To meet Btioh canes 
as these tM tbrnmo- 
regulator Medeeortbed 
was destgded ; the Es- 
sential feature is the 
prevision Mr’ both Me 
addition and^ relflifhral 
of boat by msau of the 
one regulatorf' The 
beatihg is oarriedrout by 
one or more electric 
lamps and tho coolins . 
by running in ioe-oola 
water to the thermo- 
stat*. „ ' 

A pw of the regu- 
lator «Md (Fig. 1) is 
similar to the ordinary 

r iregulatsr. The bulb, ^ 
is fillgd Vlth toluene, " 
and mercury is then 
poured in till it oocupiei 
the lower part of L and 
the w^ole of tho U-tuba 
and oapUlary, ^ Tho 
height of tho meronry in. 
tho capillary tube is ad- 
justed by means of the 
\ / II screw, 'H. A glass tube^ 

j carries ioe-cpld water 

^ ^ into the top chamber. 

of the regulator* 1, ; 
which is provided with i 
two outlets, B at the bottom and T at the top. ^ 

The switch that regulates the supply of beat is idiown ^ 
in Fig 2. R and 8, the two arms of a small EleotromEgQJ^ < 
with a soft iron core, are joined to the terminalO^' 
and S'. Two wires, R" and S" (Fig. 1), lead ta IVjiid 8' j 4^ 
an accumulator or coll being plaora in the ciroulM Heat 
is applied to tho thermostat by means of an electric globe 
lamp, which is suspended in the bath. One sfire from the 
lamp enters tho switeh at C' and leaves it at D'. C' if 


r>i 


Fia. 1. 


A THERMO-REGULATOR FOR THERMOSTATS AT 

TEMPERATURES VERY CLOSE TO ROOM 
TEMPERATURE. 

BY CHARLES W. R. POWELL. 

When tho temperature of a thermostat containing water 
is to be maintained above room temperature, the addition 
of heat is necessary and for this purpose different forms 
of thormo-rogulators are in use. 

If a temperature below room temperature is desired, 
a Foote regulator may be employed. This regulator 
allows a stream of ioo-cold water to oiroulato through the 
bath if the temperature becomes too high but diverts tho 
stream if the temperature is too low. 

Both these tj^pes of regulator are sonsitive and by their 
use an accurate adjustment of temperature is possible, 
provided that the temperature desired is not too close 
to room temperature. 

If a temperature of sa]^ 3(F Q. is desired when the room 
temperature is 217’* C., it is ratl^ diffionlt to arrimge a gas 
-flame which will not be too readily blown ont and npt 
give more than the amount of heat required. Howevdr, 
-even if a suitableflaine is obtained and the hath should 



►ined to the brass pin, C, and D' to tho fixed metal piece, 
I. N is a small strip of wood pivoted at P. Opporito the 
Dies of the electromagnet a strip of iron, M, is attached 
) N. A wire passes from D along N and tormina^ 

I a brass strip opposite to U. ThE portion of this wire 
etween D and the w^mden bar is ooiCsd and serves as an 
ctended spring to^libp K awav from ^e eleotromagAet, 
heir the latter iomt mafliamedL It was aometUMS 
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f ottnd neoesMuy to plaoe ^ieoe of pamr between the polee 
of the magnet and the slip of iron, M, in order to pevent 
the latt^ being still attracted by the magnet after the 
a ag ne tiitog cusreiit had been brohen. 

A rubber tube attached to the lower outlet, B, of the 
ujpm dianiber, J, of the regulator (Fig. 1) paa^ through 
F (Fitt. 2), which is a hole Imred in the wooden base of toe 
switch, and thence runs to a sink. The top outlet., T, runs 
direct into the bath. 

Whenlihe temperature of the bath is correct, the mercury 
in A (Fig. 1) stands just below the end of the wire, 

If the temperature rises the mercury rises and touches 
the end of R", thus completing the circuit, producing the 
electromagnet, RS, which then attracts the strip of iron,' 
M (Fig. 2) and breaks the lighting circuit at (*, thus removing 
the source ^ heat. 

At the same time the rubber tube leading from B 
(Fig. 1) is squeezed flat between the metal edge, E, and 
the small brass pillar, G (Fig. 2). The cold water, being 
now ugable to escape to the sink through B, commences 
to flow into the bath through T and reduces the tem- 
perature accordingly. As the temperature sinks to its 
correct value the current electrifying the magnet is broken 
when the mercury in A draws away from R''. The 
spring from 1) then draws the bar back to its original 
p^ition allowing the water to flow to the sink and again 
completing the lighting circuit at C. 


# IHmensiona of the regulator. 


Diameter of A 1*0 mms. 

internal. 
B 7 mms. 

I 9 mms. 
D 5 mms. 
T 7 mms. 
L 20 mms. 


Length of A 10 cms. 

I 15 cms. 
L 10 cms. 
overall 38 cms. 


Dimensions of the switch. 

Wooden base 18 cms. x 10 cms. x 2 cms. 

N 13 cms. X 1 eni. X 3 rams. 
Circulation was maintained in the bath by moans of a 
^ revolving shaft carrying propellor blades. 


Discussiok. 

Mr. PoWKLL, in reply to questions, said the bath could be 
maintained within half a degree of the desired tem- 
perature. The capacity of the bath used was 3 litres. 
The lamp used was the ordinary carbon lamp, and the 
voltage of the current 240. 


ON THE VOLATIUSATION OF ARSENIOUS ACID 

FROM AQUEOUS SOLUTIONS CONTAINING 
HYDROCHLORIC ACID. 

BY BERTRAM JAMES SMART, B.SC., ARD JAMES T. PHILPOT. 

It is well known that when solutions of arsenious acid 
in hydrochloric acid arc boiled the arsenic volatilises. 
In the report of the Arsenic Committee this method is 
indeed suggested as a means of completely removing 
arsenic when present as an impurity in the acid. Having 
encountered some difficulties in projpariug pure hydro- 
chloric acid free from arsenic, it was dooided to determine 
to what extent arsenious acid is removed on boiling 
from solutions of hydrochloric acid of different strength. 
The importance of this matter was further accentuated 
in carrying. out a series of determinations of the arsenic 
ill impregnated timbers, since it was desired, if possible, to 
extract the timber with warm hydrochloric acid and to 
estimate the arsenic by means of the Gutzeit test. 

The question has b^n investigated by Hinds (Eighth 
Intern. Congress Applied Chem., 1012, 1, 227), who found 
* that the quantity of arsenio lost on boiling is a function 
of the oonoentration both of the arsenic and of the acid. 
With the oonoentrations usually emplc^od in qualitative 
aitalysia the loss of arsenic on boiling the solution to half 
iU bulk mi^ be disregarded. 


At the time this work was oarried out it was not possible 
to obtain adNi)l account of Hinds’ results, and sinoe the 
obnoentritionf^ of ' solutions of hydroohlorio acid ohangca 
with evasoration it was deoidod to cany out a series of 
frac#MsI distillations of solutions oontaining varying. 
onoRities of arsenious acid and hydroohloric acid, the 
distillates in each ease bein^ titrated to determine the 
quantities of hydrochlorio acid and arsenious acid which 
had passed over. 

For this purpose 200 c.c. of solution were placed in a- 
flask fitted with a still-head to prevent splMhing, and 
connected to a condenser. The distillates were received 
into small flasks in ei^^ual fractions of 20 c.c., the last 
20 c.c. being left undistilled. 

A series of solutions was studied, the conoentrationa 
being arranged as nearly as practicable as follows : — 


ArHcnkms acid; — 
Series I 


„ III. 


IV 

HydrcM'hloric acid : — 


U. 

V. 
I). 


grins, per litre. 
1*0 
0-75 
(>•5 
0 25 

grnis. per litre. 
220 — 2.30 
210 
100 
1(10 


In this way the behaviour of hydrochloric acid above- 
and below the concentration corresponding to the constant 
boiling mixture was studied with varying concentrations 
of arsenious acid. 

It should be mentioned tliat the experiments were^ 
oarried out at an altitude of 3,000 feet above sea levc;! 
t.e. under a pressure of about 676 mm. 

The results are shown in the following curves indicating : 

1. Concentration of arsenious acid and hydrochloric 
acid in the bciuid remaining undistiUed after each fraction. 

2. Ratio of the above concentrations compared against 
the concentration of hydroohloric acid in liquid remaining 
undistilled after each fraction. 

Conclusions. 

1. Solutions containing hydrochloric acid and arsouioiiB*. 
acid when distilled give off the arsenio more rapidly 
the greater the concentration of hydrochlorio acid. 

2. When the hydrochloric acid is present to the extent 
of about 190 grams per litre or more, the concentration of 
arsenic in the solution remaining undistilled rapidly falls 
as the liquid is fractionated. 

3. With solutions contaiuing less than 180 grams of 
hydrochloric acid per litre, the concentration of arsenic 
in the solution remaining undistilled rises, although 
some of the arsenic passes over, the ratio between acid 
and arsenic remaining practically constant until the 
solution contains about 185 grams of HCl per litre. 
It is worthy of note that this point would correspond 
to a hydrate, HCl-lOHjO. 

When the acid becomes more concentrated the pro- 
portion of arsonic volatilised increases rapidly. 

Experiments are being put in hand to study this subject 
by moans of actual measurements of the vapour pressure 
01 both arsenious acid and hydrochloric acid, with a view 
of ascertaining whether any further evidence can be 
obtained as to the possible existence of this hydrate of 
hydrochloric acid. 


Discussion. 

The GHAiBMAy said he was interested in the reference 
to a hydrate of the composition HCl,10HaO. It hod 
already been shown by J. Gibson a few years ago that 
the speoiiic electrical oonduotivity of hydrochlorio acid 
solutions showed a maximum value at the point 
Ha.JOHjO. 

Mr. T. Steel thought the author had very oleariy 
indicated one of his main pointy namely the large jpro- 
portion of arsenic volatilisra with higher oonoentration. 
But it was puzzling to see two scales of figures — grms. 
per litre and grms. per 200 c.c . ; would it not be better 
idl the results in grams per litre ? The author 




TM. ZZXUl.,Ko.l8.] 


SMART AKO SfftU01V-THE VOlATltlBATIOM OR ABSBNIOCB ACID. 


S i 


CoaMntratlon or^>»4MClilortc add (gnn*- P« #*"). Una. 


S §8 



Batlo between a».a«. «ld and ..ydrocbiorlc aeW- €»«.««. U». 






902 


HIGOINS-THE WAXES OP TEXTIUB FIBRES. 


£ 8 ^ 80 , 1014 ^ 


worked with acid containing lAnoh larger proportioni 
of ars^c than were usuaSy met with in commercial acid ; 
out what would bo of greater interest was to know what 
became of the arsenic in commercial acid when submitted 
to similar treatment. Ho asked what was the significanoe 
of the ratio 100 x As /HCl ? 

^ Hr. G. Habkeb said that in carrying out an investiga* 
tion as to the rate of removal of arsenic, one would expect 
to find some relation to the constant Imiling strength, 
but the results did not seem to show any. He pointed 
out that it would be possible to calculate the vapour 
tension of the arsenic from the weight present in a knowm 
volume of solution. 

Mr. Smart, in reply, referring to Mr. Steel’s question 
abont the ratio column, said he thought this expressed in a 
better way than any other the effect of acid concentration 
on rate of volatilisation. He had worked with different 
degrees of concentration of arsenic, and as ho had found a 
similar character for each curve, he thought it not unreason- 
able to conclude that the results would still be similar 
at lower deuces of concentration. With regard to acid 
of constant boiling strength, it was at first thought that 
there might bo some relation between this and the rate 
of volatilisation of arsenic, but such was not found to be 
the case. 


Communication. 


TH?: WAXES OF TEXTILE FIBRES AND THEIR 
BEHAVIOUR IN THE BLEACHING PROCESS. 

BY 8. H. HIOGINS, M.8C. 


The flax stalks as they are taken from the fields are 
first subjected to the retting process and afterwards 
undergo such ojKirations as breaking, scutching, hackling 
and preparing. Each of these treatments sojiaratos some 
of the ^ventitious oompononta of the flax, but still the 
fibre going through the sjiinning process has a largo amount 
of non-cellulose matter attach^ to it. For example, on 
cxtraotiim linen yarn with organic solvents a wax is 
separated, Hoffmoistcr (this J., 1903, 039) stated that 
the flax wax extracted by benzene contains principally 
an unaaponifiable residue (70—80%) similar to oeresin 
and consisting of hydrocarbons, ceryl alcohol and 
ph5rto8torol. The rest consists chiefly of a mixture of fatty 
acids and also a small quantity of a volatile aldehyde-like 
sulMtanoe. Then Hodges (Pro. Roy. Irish Acad. 3, 460) 
and Cross and Bevau (Jour. Chom. Soo. 67, J96) found 
that the green wax extracted from linen yam by alcohol 
contained 0 09% of nitrogen, 1-7 of mineral matter and 
7-0 of phosphoric acid. Saponfioation with alcoholic 
potash showed a largo amount of corylio alcohol and 
also a mixture of ketones. A large numl^r of extractions 
of linen yam and cloth by solvents were now made. 


Extraction of linen by solvents. 

A hank of 60’s weft yarn was extracted in a Soxblet 
apparatus for two days with ether. It was then dried 
in the air and extracted for two days with benzene, then 
similarly treated with ethyl alcohol for two davs. After 
this treatment it was thoroughly dried in a stove and 
weighed. The yam was not stove dried before extraction 
bwauso of the danger of volatUising some of the con- 
stituents of the yarn, e.jr., the volatile aldehyde mentioned 
above. Thw aldehyde could be plainly notioed in the 
other extract for on evaporating off the ether and wanning 
the residue the vapour produced caused coughing just m 
s^tjddchyde does. During the extraction with^linMno 
the liquid became yellow but only very gradually, showing 
that only a small amount of matter wmainod for the 
^nzene to dissolve out. Indeed, it seemed possible 
oontinuing the extraction with the other long 
enough wl the matter which the benxone removed would 
also be dii^ved out by the ether, but although this point 
was tested at least six times, it was always found that 


after the ether extraction benseno dissolved out more wax. 
For example, a hank of dew rotted yam gave up 0*92% 
of wax to ether on extracting two days and a further 
0*27% on after treatment with benzene for the same 
time. The melting point of the wax lies tetwoon the 
boiling points of ether and benzene, honoe the hot benzene 
^ melting the wax dissolved it much more quickly. 
Tne wax extracted by the ether was light yellow and 
sometimes bright green, but on melting it assumed some- 
what the same colour as that produced from the benzene 
extract. On extracting the same yam with (1) ether, 
(2) petroleum ether, (3) gasoline, and (4) benzene, it was 
soon that the lower the boiling point of the solvent the 
lighter the colour of the extract^ wax. llie darkening 
of brown cotton and linen cloth on heating is due to the 
melting of the wax, which thus changes in colour from 
yellow to brown. The alcoholic extract was dark coloured, 
and on cooling separated a large amount of the wax. 
On evaporating off the aloohol, the residue was brownish 
and liad a strong smell. At this mint the observation 
(to be described later) that brown linen after extracting 
with benzene yields moro matter to the benzene if soured, 
washed and dried must be mentioned. Any matter of a 
8a;>onaooouB nature in the linen would lie taken up by 
the alcohol. The linen yam after the throe successive 
extractions did not show much alteration except that 
it was a little lighter in colour, but a dark green sample 
of yarn became much browner on extracting the wax 
(dark green) from it. After the alcohol extraction the 
yarn was treated with hot dLstilled water until apparently 
no more matter was removixi. The extract obtained 
ovafioratod to dark brown brittle scales. On boiling 
with ammonia a large amount of matter was now 
separated from the fi})re,vot most of the non-cellulose 
matter still remained attached to the fibre in spite of long 
treatment with the boiling ammonia. Even further 
tn^atmont with sodium hydroxide did not remove those 
mattors entirely so that the treatment was finished by 
boiling under pressure with sodium hydroxide solution, 
the drop in weight being in this case obtained by weighing 
the yarn before and after treatment. After washing 
the yarn was extracted with pure hydrochloric acid and 
the weight of the matter extracted was obtained by 
evaporation. The following results were obtained : — 
Extracted by ether, 1-39% ; benzene, 0-29% ; aloohol, 
0-49% ; water, 2 03% ; ammonia, 3-27% ; NaOH after 
pressure boiling, 14-06% ; HCl, 0-33%. 

If the brown linen had been treated with all the reagents 
mentioned and not successively in the order given, quite 
different results would have been obtained. Thus the 
benzene would remove all the matter which the ether 
extracted besides that stated above ; the aloohol would 
also account for most of the matter taken out by the 
benzene. Water had no apparent effect on the wax 
taken out by benzene, for linen before and after boi ling 
with water under pressure hod the same wax content; 
but water might have some effect on the saponaceous 
matters mentioned above. Linen cloth boiled with water 
under pressure showed a drop of 3-3 to 4-6%, but this also 
included the size of the warp yarn. Sometimes the cloth 
became greener in colour owing to the removal of dark 
brown matter. Again, ammonia and sodium hydroxide 
would have romov^ a largo amount of the waxy matters 
if they had not been previously extracted, and farther 
experiment showed that brown untreated linen on 
extracting with cold dilute hydrochloric acid for throe 
hours then, evaporating and incinerating the residue, gave 
1.10% of matter extracted. 

Of the extracts obtained, those taken out by ether, 
benzene, and aloohol separated from solution on cooling. 
The wax obtained from the ether and benzene extracts, 
on melting and cooling, showed a peculiar fracture and the 
wax obtamed from brown linen by aloohol showedlthe 
same peooliarity. The aloohol extract in the ^ve 
tests, however, was sticky and golden brown in colour. 
After theM three extractions the linen had no perceptible 
smelL Similarly jute gave up 0-9% of a gieenWi brown, 
strongly smelling oil, the extracted fibre having no smell 
After a numbw of extractions it was notim that water 
retted flax oontained more wax than dew retted e.g., 
1*89%, water retted; H9%, dew retted. This diffexenoe 
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in th6 proportion! of wax in the two olaMes of fibre is 
interesting, since these waxv matters are 8upp<^ to be 
products of the decomposition of cellulose bcMliee during 
the retting and other prooesses. It is also known that 
water retted yam becomes cream coloured and dew 
retted greyish on treatment with alkalis. 

From a large number of extractions the author found 
that bonseno took out from 1'67 to 1-05% of wax from 
brown linen. The water extract from linen cloth was 
found to bo only slightly combustible and to contain some 
tannic acid and a trace of starch. 

Effect of the extractions on the tensile strength of the yarn. 

After each of the extractions above described a number 
of yarns wore separated and kept to ascertain their 
breaking strengths. They were all left in the air for three 
days and thirty yarns from each sample were broken 
in a Schopper testing machine (Higgins, this J., 1911, 
80 , 1295) to give the following average results : — 

Breaking strength. 

Original yarn 730 grms. 

After ether extraction 700 „ 

„ benzene „ 750 „ 

„ alcohol „ 720 „ 

It is seen that the extraction with ether caused an 
increase in strength of the yarn. Knecht (J. Text. Inst., 
1911, 2, 22 — 29) has shown that for cotton the addition 
of waxes causes a decrease in the breaking strength due 
probably to the slipping of the fibres and the above results 
show that the ether removes the excess of wax which 
evidently causes a siip])ing of the fibres. Further 
extraction by benzene produces a decrease of tensile 
strength, the benzene apparently extracting certain waxy 
matters which have a consolidating effect on the fibres. 
Yet after the benzene extraction the yam is stronger 
than the original yarn. The treatment with alcohol 
brings the strength down to the original value or a little 
lower. Other t<Mt8 gave the following results : — 



Water retted flax, 
strength. 

Dew retted flax. 
Strength. 

Original yarn 

1130 grniH. 

1410 „ 

1200 „ 

1 100 „ 

1450 grms. 

1 1420 „ 

1450 „ 

Extracted by ether . . . 

„ „ beiizcuti 

„ „ alcohol . . 


The results with the water retted yarn are similar to 
those previously given, but in the case of the dew retted 
flax the extractions had little apparent effect on the strength. 
It has been stated above that dew rotted yarn contains 
less wax than water retted and the wax which causes the 
slipping of the fibres in the latter yarn may not bo present 
in tno former. 

Other tests were the following . — 



Strength. 

Wax extracted. 



% 

Original yam 

Extracted by etlier 

801 

832 

J42 

„ „ petroleum ether .... 

826 

103 

„ „ benzene 

816 

1-62 


Original yam 

Extracted by benzene 

do. tlion boiled with water, 

„ by ether 

„ „ carbon disulphide . . . 

.. „ ,, tetrachloride 

;, „ alcotiol 

„ „ alcohol and water . 

„ „ Ugroln 


Strength. 
850 grms. 
1020 
1020 „ 
1080 
940 „ 
960 „ 



Linen yaun of strength 730 grms. was put into bleaching 
powder solution to “ cream it. then soured, washed wcU 
and dried, when it was found to have decreased to an 
average strength of 610 gmui. From the figures given 
it is evident that the removal of the wax increases the 
tensile streiu^ of the Imen, and it may be tor this reason 
that lye-boM linens are sometimes stronger than the 


original goods, since much of the wax is removed during 
the boiling with alkaline solutions (Higgins, this J., 1911 , 
80, 1295). Experiment showed that this wax was 
apparently emull^ed by resin soap solution and by bensene 
brought into an emuluon in water by Turkey red oil, 
so that an attempt was made to inoieaso the strength of 
linen yam by treatment with these solutions. At the 
same time this treatment gave the yam soifiowhat the 
same nandle as is aimed at in boiling yarns before weaving. 
In an actual test the original yam was of 730 grms. strengtii 
and this was found to ^op to 670 grms. (resin soap) and 
G50 grms. (benzene emulsion). Bo that this treatment 
did not achieve the purpose for which it was desiglil. 


Effect of (he bleaching process on the amount of wax reiaintA 
by the fibre. 

Pieces of linen were taken out at certain definite stages 
during the bleaching process and washed and drira. 
Their wax was extroctea by benzene to give the following 
results : — 

Wax. 


Original linen 

After water boiling 

„ lime boiling and souring 

„ lat lye boll 

„ 2iul lye boll 

„ 1st chemic 

Fully bleached 


% 

147 

1-42 

1*69 

0*25 

Oil 

on 

0036 


The stages mentioned are not the total number of 
ojierations, but definite points chosen for the tests. When 
a piece of linen cloth was taken out of the lye boil, for 
example, it waa washed, dried, and weighed, then extracted. 
The percentage of wax was not then oaloulated on the 
weight found, but on the weight of the brown linen to 
which this lyo*boiled linen corresponded. To arrive 
theae figures a parallel scries of t^ts had to be carried 
out, showing the drop in weight of the linen at the different - 
stages mentioned. The figures show that the wax is 
gradually eliminated during the bleaching until the fully 
bleochea linen contains only a very small amount. A 
large number of tests showed that this amount varied 
from 0*02 to 0‘046%. After the lime boil the wax is 
greater in amount than before this operation, but it must 
be remembered that the linen after lime boiling was 
soured and that, as before mentioned, linen treated with 
acid gives up more wax to benzene than untreated linen. 
Moreover, if during the saponification of the waxes by 
lime the alcohol liberated during the formation of the lime 
soap was insoluble and was do{) 08 ited on the fibre, this 
mignt affect the figures obtained. A largo number of 
experiments were carried out to determine this increase 
of weight of the wax during lime boiling. In one case tho 
wax in the brown linen was 1-66% and after lime boiling 
and souring 1-88%. On souring the brown linen before 
extraction, however, the amount of wax was 1*81%, 
which amount considering the above explanation is very 
near that for the lime boiled linen. Tne lack of effect 
of the choraio on the weight of the wax present will also 
be referred to later. The wax after this process was of 
the same colour as that extracted from the linen after the 
second lye boil and fractured on cooling in the same 
peculiar manner as the original wax did. These waxes 
wore all brownish and the extracted linen in all oases 
was lighter in colour due to the removal of the brown 
wax. Linen lye boiled without previous lime boiling 
gave 0-9% of wax. 

The property of linen in yielding more wax to benzene 
after souring was tested for in the case of cotton yam. 
American cotton yarn was extracted with benzene for 
four da 3 rs and yielded 0*503% of wax. On putting in 
warm dilute hydroohlorio acid for a few minutes, washing 
well with boiling distilled water, drying and again 
extracting a further 0*058% of wax was eliminated. 
Cotton therefore behaved exactly like Unen in this respect 


Saponification of the waxes. 

The wax from brown linen was fonnd to contain 72*2% 
of untaponifiable matter and 27*8% saponifiable. The 
wax extracted from the linen after lime bouing and souring 
contained 40*0% of saponifiable matter. Tnis point waa 
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eaiefuUy investigated by a laige nnmber of expenments. 
Tbns it bad been previously found that on extracting 
hrtw m linen with other for two days only 78*6% of the 
wax was removed, whereas lime boiled and soured linen 
yielded 05’7% of its total wax in the same time. It 
therefore appeared that the waxes wore changed during 
the hmo boiling. A piece of linen cloth was now lime 
boUed and* washed thoroughly but not soured. It was 
then extrac^ with benzene, the nnsaponifiable part of 
the wax being thus removed; the lime soap produced 
daring the lime boil by the union of the lime and the 
HilKMiiiiablo {)art of the wax still remained on the fibre. 
Toe Pnan was now soured and washed well, then dried 
(MiH extracted. It was found that the sum of these two 
extracts equalled that obtained by souring at first and 
extracting. Moreover, 40% of the wax was again found 
to be saponified during the lime boiling. Further experi- 
ment showed that the difference between the proportion of 
saponifiable matter in the waxes before and after the lime 
boiling was duo to the fact, previously mentioned, that 
brown linen has to soured before yielding up all its 
wax. A piece of brown linen extracted with benzene 
gave 0-55 grm. of wax and on souring, drying and again 
extracting a further 0-10 grm. of wax. Applying this 
result to the figures obtained in the previf)U8 test wo 


have ; — 

Wax extracted by benzene 0 870 grm.’ 

do. after souring OJ0 „ 

Total wax 1 036 , 

Soponiflabic portion 0 240 grm. 

do. adding wax after souring ... . 0161 „ 

Total saponifiable wax .... 0 400 „ 

fnsaponlflublo wax 0 03 grm. 


Making the correction shown it is seen that from 
1*036 grms. of wax ()-406 grm.' is saponifiable which accounts 
for the 40-0% observed after the lime boiling. The 
molting points of the waxes were found afti^r the lime boil 
to be : — before souring, 80 — 82“ C. ; after souring, 
65 — 07“ C., but the points wore not definite. 

The wax after the first Ivo boil was still a mixture of 
saponifiable and nnsaponifiable matter and the effect 
of the chomicing was, as described later, to make the wax 
more saponifiable. 

Simil{^ tests to the above wore also performed on 
cotton yarn. Hanks of yam were boil^ with lime 
under pressure, washed well, extracted with benzene 
then soured and again extract^ when it was again found 
that the sum of the amounts of wax extracted was 
approximately equal to the wax obtained on souring 
du^tlv after liming and then extracting. It was also 
noticed that the wax extracted before souring was dark 
brown and brittle whereas after soaring the wax obtained 
was much softer. 


The effect of successive lime and lye boils on the waxes. 

To test the effect of different boiling agents on the yam 
the following tests were made. Hanks of linen yam SS’s 
weft were stove dried and weighed, then boiled with 
lime and lyo fa mixture of sodium hydroxide and sodium 
carbonate) under pressure in the order given. Hiey 
were then well wasned, dried and weighed. The weight 
of wax still present in each hank was found : — 




Decrease in weight. | 

1 

Wax. 


! *V8 

% 

006 

0*046 

0*16 


S8-I 

22*1 1 


. 


It was noticed that (3) was by far the dullest in 
appearance and the figures show that it contained muoh 
more wax than the other two hanks. The lime boil 
hss long been a topic of argument l^twoen dwmists 
and bleachers. The former state that mtnetio soda is 
the best saponifying agent and the latter reply that the 
lime boil oamiot be leplaoed for oertaUi olswat ol goods. 


It is well-known to those eng^ed on bleaching that if 
any classes of cottons are coming up soft in the finishing 
a resort to lime-soda ash boiling in place of caustic soda 
soon puts them right. Lime is not a mere 

suryival of the days of empiricism ; it is the host treatment 
for some classes of goods for the figures given show that it 
is the best means of removing the waxy matters from the 
cloth. It was noticed on putting lime boiled and soiled 
cloth into hot alkali solution, even for only a short time, 
that a large amonnt of matter was separated from tlw 
cloth and its wax contents considerably reduced ; this is 
probably due to the unsaponifiable and saponifiable 
constituents of the wax existing together the allmli 
producing a soap with the latter, and at the same time 
removing some of the former constituent by disturbing 
it and producing an emulsion. The soap is produced 
quickly as the fatty acid is free (unlike the wax in the 
linen not lime boiled) and a concentration of the soap 
ill the neighbourhood of the nnsaponifiable wax is 
produced. It is well-known that soaps are useful in 
removing these waxes and the case mentioned is evidently 
one where the action of th(‘ soap is very effective. 

The steepirig and chemicing of cloth without boiling. 

Many methods of bleaching without boiling the go<^s 
have been from time to time suggested. An investigation 
of the statements made concerning these methods was now 
made. 65*3 grms. of linen which were found to weigh 
60*69 grms. when stove dry were placed in 500 c.c. of 
water along with 3% soda ash and f% Turkey red oil 
and heatwl to 80“ C. for t wo hours. The cloth was then 
rinsed, washed well and the operation repeated, using a 
freshly prepared bath. It was again washt^d well and 
then put into a solution of bleaching powder solution for 
^ur hours. By titrating the solution lief ore and after 
the bleaching it was found that the cloth had required 
2*87 grms. of chlorine to bleach it. A similar piece of 
lime and lye boiled linen requirt‘d 0*55 grm. of chlorine 
to bleach it, so that to bleach ])y the steeping method 
would require more than five times the amount of bleacUng 
powder that the ordinary method requires. Since blojiching 
powder is the most exfjensive chemical the bleacher iwcs 
and represents a large proportion of the cost of bleaching, 
the bhMiehing powder required for the steeiiing method 
would make that process extremely costly ana there is also 
the cost of the soaa ash and Turkey red oil to add. Even 
after the treatment mentioned the linen was still yellow 
and unsuitable for any market. Moreover, on boiling it 
and chemicing to produce a fair white it lost a grea.t 
amount in weight. It contained 0'32^'o of wax, which is 
enormously greater than properly bleached linen, and the 
small gain in weight at which the steeping prooess aims 
had only boon achieved by retaining muoh oi the original 
impurities of the fibre. The author has shown (this J., 
1911, 80, 1295) that the drop in weight during bleaching 
takes place during the boiling operations if the prooess 
is properly conducted, and the figures given above show 
that good boiling is the cheapest way of getting rid of the 
impurities of the cloth besides being the only way to 
produce a good white. If the bleaching is properly 
conducted the weight and strength must be equal to that of 
linen bleach^ on the grass, that is, without the application 
of any bleaching powder solution (loc. cit.). 

Bleaching teste on wax-extracted linen showed that 
the extraction of the wax did not hasten its bleaching 
to any large extent. Brown linen (untreated and also 
wax-extract^) and lime-boiled and soured linen 
(untreated and also wax-extracted) were placed in the 
same solution of bleaching powder, when the rate of 
bleaching was only slightly greater on the wax-extracted 
materiaL 

The effect of various additions to the boiling liquors. 

On heating linen wax with water it melted, but did 
not form a good emulsion. On adding a little Turk^ 
red oil to the water a good emulsion was produced ; reein 
soap had the same effeot. The addition of theee tern 
subetancei to boiling liquors ought therefore to assist in 
the removal of the waxy matters from the cloth. A 
large nnmber of experiments were perfoimed to ascertain 
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If this the ease. Thus a piece of linen was boiled 
in caustic soda solution and then divided into two parts : 
one part was further boiled in caustic soda oonwnin^ 
resin soap, then both portions were washed and dried. 
On extracting the wax that remained in each pieoe of 
■cloth the amount was found to be about the same, pomtii^ 
to the conclusion that the resin soap had not assisted in 
the removal of this wax. It was found, however, that 
•even after washing well some resin remained in the cloth 
-and interfered with the test. 

Recently a number of substances have been introduced 
iior adding to the boiling liquors in order to eliminate the 
waxy matters of the. doth. Benzene is the substance 
used in some of these, whereas in others a liquid of similar 
properties is used. In order to make these liquids mix 
with water, Turkey red oil and other substances are used, 
for in this way un emulsion is formal which does not 
readily separate. These preparations act splendidly 
in extracting the waxy matters from cloth placed in them, 
but the author finds that their cost does not admit of 
•extensive adoption on the large scale. 


There was a disappearance of some of the wax, as seen 
from the fimiies ; it Is probable that daring the '* creaming^* 
the wax became chlorinated and afterwards lost ^ 
chlorine to produce potassium chloride during saponifioa* 
tion. At any rate it is evident that the ohemioing process 
changed the wax into products which yielded to a It^rger 
extent to saponification, and thus explained the obeerva> 
tion that ohemieing prepares the impurities of^ linen for 
subsequent removal by “scalding.’^ Cotton was now 
“creamed ” in the same way as linen until a fair white 
was pTodqoed. Extraction by benzene gave 0*62% 
of brownish wax which fraotui^ on oooling just as linen 
wax did. On saponifying with aJoohoUo potMh ths|||nx 
behaved just as had b^n noticed for the linen wlaf, 
potassium chloride separating : — 

Weight of wax treated tt*170 grm. 

„ unsaitoalttable ‘...0040 

As a confirmation of these results linen yam was left 
in bleaching powder solution until almost white before 
souring, washing, drying and extracting with benzene. 
The figui'es in this ease wore : — 


The effect of hypochlorites on the waxes. 

Previous tests showed that the weight of wax in linen 
cloth was not appreciably affected by the chomioing 
prooesB, and further experiment oontirmed this oonolusion. 
The process of “ creaming ” linen yarn was now carried 
out by leaving linen yarn immersed in strong bleaching 
powder solution until it became of a cream colour. It 
was then soured, washed well and dried. A decrease 
of 9% in weight and 16-1% in tensile strength was found. 
This juocess of “ creaming ” oloans the yarn of a certain 
amount of straw and other matters, making it InjtUir 
for weaving and causing less weaving faults. During 
the “ creaming ” the yarn rapidly changed colour, and a 
tliick precipitate of calcium carbonat-e was formed from 
the carbon dioxide produced by the oxidation of some 
of the constituents of the yarn. This oxidation is a 
aelcctivo one, the non-cellulose portion of the yarn and 
also the pectooeliuloses being attacked before the cellulose 
of the fibre proper, but if long continued the latter is also 
attacked. The amount of bleaching powder required for 
this ofwration of creanung makes the method very costly, 
as can be understood from figures previously given 
<p. 904). The drop in weight of 9% is made up of 1‘01% 
due to the hydroenloric acid (p. 902), 2*03% due to the 
hot water washing, and .5*96% due to the actual oxidation. 

The “ creamed ” yam was now extracted by benzene 
and found to contain 1*21% of wax on the original weight 
■of the yarn. This wax was of a brownish colour and 
apparently little different from the original wax. It 
was saponified by akoholio potash, when a white ]>owder 
(evidently potassium chloride) separated out. The 
alcohol was evaporated and the residue washed well 
through a filter paper to remove the soap. The filter 
paper was dried and extracted with benzene to obtain 
the unsaponifiable matter, while the fatty acid was 
separated from the filtrate. 


Unsaponihable utatter 

iiaponiflable matter (fatty acid) 


59-7»®/i 


Weight of wax treated 

„ „ „ unsapouiQablc 

„ „ fatty acids 


0-3800 grm. 
0*2035 ) n OA.Ati 
0 0410 J ® 


The results point to the wax taking up chlorine during 
chemicing and becoming changed. 

In all the investigations described above it is probable 
that the deductions from the experiments with linen oan 
also lie applied to cotton, for in all oases where the two 
fibres won* carefully compared they behaved remarkably 
alike. 


Obituary. 

KDWARD RILEY. 

Edward Hiloy died at Marlow, on the 12th inst., 
83 years old. His education was obtained at King's 
College School, The Putney En^eering College, and 
lat‘9r as regards chemistry from Dr, Lyon — afterwards 
Lord — Playfair, to whom he became assistant. In 1863 
he went to Dowlais as research chemist, and while there 
oonduoted the first experiments on the Bessemer 
process; but in a few years ho started a private 
practice as an analytical and consulting chemist, 
which he followed until the end. He, however, 
assiduously maintained his association with the 
Bessemer process, hence figured actively in its various 
stages of progress, and at the appearance of the basic 
process, along with Thomas and Gilchrist, he was 
interested in it as patentee, and later as investigator 
as well as director of companies working it. He was 
author of many contributions relating to the chemistry 
and technology of iron and steel; several of these 
appeared in the Journals of the Chemical Society and 
of the Iron and Steel Institute. The latter institute 
awarded Riley its Bessemer Gold Medal as recently 
as May last. Ho was an original member of this 
Society. 


Journal and Patent Literature. 


PSTINT SpioinoATioHS may be obtained by poet by remitting as foUowi 

each, to the Comptroller of w Patent OAoe, W. Temple Franks, Bsq., Southampton SttUdlagB, Chancery Zwie 
London, W.O. 

Unilti each, to the Secretary of the Society. ...... « « ^ 

Ffsnek.-*! fr. 05 c. each, as follows ; Patents dated 1002 to 1007 Inolosive, Belln et Cle., M, Eue dw Frauos BoargeolSt 
Paris (8e.); Patents from 1008 to date, LTmprimerle Nationale, 87, Eue VleUle du Temple, Paris, 

1 mark each (with full partlookrs) to Kaiserliob Patentamt, Berlin. German. 


L-GSNBRAL FLANT ; HACHIMERY. 

Liquids in imhs ; Appetratus for sampHng . E. 

^mitz. Les Mati^rcs Grasses, 1914, 7, 1914—4194. 

TThb apparatus consists of a 9-tit(re oyltfiidcr, contain* 
ing a suction piston, suspended Irom a winch by a 


chain which passes from the bottom of the cylinder 
over the puUey of a counterweight below, the other end 
of the chain being connected with the top of the piston 
rod, As the cylinder is drawn ujpwards throng the liquid^ 
the piston roa is simultaneously raised, and the Uqaid 
is drawn into the cylinder. It is also possible to maintain 




tlw eyUnder at ainr hl^t ill m ibl# 

hj aa otttfida indieatori and to raiao the piaton withoM 
altering the poaition of the cyHiider.--*C. A. M. 




ndth water^pply p^ whiohenler the eiidi?w>i^ 
and diaohaige wtt the oeatve.-^W* H. 0* ^ 


.,V^> 


VUtiUaUom or evaporaUon of liquidt or tdiUiom, H, 
Bobeigt 0. Sdderlund, N. Testnip and The Techno- 
CShemiMd lAboratoriea Ltd., London. Eng. Pat. 
18,e07, June 12, 1913. 

Ik evaporating apparatus of the type described in Eng. 
Pats. 12,462 and 22,670 of 1911 (tUs J., 1912, 971, and 
19^1 1^), the work of evaporation is so distributed 
^ between two systems of evaporators that the steam 
required for the oompressor is obtained from the first 
svstem. The second evaporator, which may be of the 
film type, is heated by exhaust gases from the gas engine 
which supplies power for the system, and an internal 
combustion pomp is used as a source of energy for the 
oompressor and for circulating the liquids. — W. H. C. 


Ohvnu or other mianng and agitaUng appmoHio, 
Williams, Oswestry, Salop. Eng. Pat. 18,065, 

1913. 

Thb barrel of the churn has hollow trunnions mom^ 
on a frame and is rotated from a oountenhaft by tooled 
wheel gearing, the beaters being rotated in the oppofiU 
direction by a chain and sprocket wheel driveii 
the same countershaft. The shaft on which the beit|lNlfSi 
are mounted can be withdrawn by removing a 
key, leaving the beaters free to be taken out, withOul 
disturbing the sprocket wheel — W. H. C. 

Mixing machine. A. MoKaig, Buffalo, N.Y. U.S. Pat 
1,105,812, Aug. 4, 1914 ; date of appl, Oct. 15, 1912 


Evaporating apparatue ; Liquid . A. Chapman, 

Liverpool. Eng. Pat. 17,145, July 26, 1913. 
Low-pbsssubs steam is withdrawn from the steam 
space of a tubular evaporator by an injector actuated by 
an external supply of high-pressure steam and fix^ 
in the centre of the upper tube-plate, so that the low- 
pressure steam inlet is above the liquid level. The low- 
pressure steam is compressed and introduced with 
the high-pressure steam into the space surrounding the 
heating tubes of the central chamber. (Reference is 
directed to Eng. Pat 2967 of 1878.)— W. H. C. 

Evaporating apparatui ; MulUpie-effeel . B. Lougher, 

Papaikou, Hawau. U.S. Pat. 1,105,443, July 28, 1914 ; 
date of appl, June 28, 1912. 

A KUMBiB of superposed evaporator sections are separated 
by spaced sheets between which are water-condensing 
races, and a pan is placed below the bottom section. 
Each section has an inlet above to receive the liquid to be 
treated and an outlet below, and is fitted with open 
vapour tubes extending downwards aooss the water- 
condensiM space and connected with the lowermost 
sheets. Eva^rating tubes closed at their upper ends 
and arranged over the vapour tubes, arc supported at 
their lower ends in the uppermost sheets, extend 
through each section and communicate with the water- 
condensing spaces. Pipes leading from those spaces 
are connected with a main pipe. A pipe leading from the 
water-condensing space of the uppermost evaporator 
section, and the above-mentioned main pipe, are connected 
with an auxiliary evaporator.— L. £. 

Eotary furnaces or the like ; Removing sediments or crusts 

, from . N. Ahlmann, Copenhagen. Eng. Pat. 

16,893, July 23, 1913. Under Int. Conv., Feb. 1, 1913. 

The crust or clinker is removed by moans of a disc which 
carries a number of consecutively acting scrapers and 
whudi is rotated wiUiin the furnace about an axis 
oblique to the axis of the furnace. — W. H. C. 

Eiln; Rotary , H. E. Riisager, Prederiksberg, 

Denmark. U.S. Pat. 1,103,381, July 14, 1914; date 
of appl, April 18, 1912. 

The lining of the shell of a horizontal rotary kiln is partly 
replaced by chamboro^ blocks secured to the shell by 
hooks and an angle ircii and forming a corrugated trans- 
versely longitudinal paction.— W. H. 0. 

Regenerative furnaces i Reversing ^ L. L. Knox, 

Allegheny, Pa., U.S 4 . Sag. Pat 25,588, Nov. 8, 1913. 
Under Int Conv., 

Tan nmovable sooliapii^^ PitiWi# 

of 1912 (this J., 1912, 801) Is so oeii|#ted that it only 
suiroimds the pwt part of the the middle 

portkm iomOag tiie o|% cdnutoMen few te a the end 
portiims of the box. 1!he box is in order to 


A HORIZONTAL drying drum has a shoot at the outlei 
end which is connects with a discharge spout A door 
which forms part of the wall of the spout, rotates about 
a transverse shaft so that when it is turned inwards the 
spout is closed to the air but open to the shoot, anc 
when it is turned outwards the spout is open to the ail 
and closed to the shoot. — W. H. C. 

Catalysis ; Apparatus for facilitating chemical reactions 5] 

means of . H. A. A. J. lelarge, Paris. Eng. Pbt 

18,579, Aug. 15, 1913. 

A KiJMBXB of open spirals of constant pitch, e.g., of meta 
or of porous material impregnated with the oatalyser 
are arranged in layers in a vessel, alternate layers bein| 
at right angles to one another. The top anc 
bottom layers are formed of a material which is a good 
conductor of electricity and are connected with tho 
poles of a battery or other source of electricity. Tho 
intermediate layers are formed of non-conducting material. 

— W. H. C. 


Pulverising^ gasifying and re-heating liquefied gases ,*■ 

Apparatus for . J. L. Laurent, Paris, and L. 

Peltier, Clichy, France. Eng. Pat. 18,621, Aug. 15» 
1913. Under Int. Conv., Aug. 21, 1912. 

The liquefied gas (e.g., carbon dioxide) is passed direct by 
a pipe reaching to the bottom of the reservoir, through ona 
or more gratings, to a pulveriser situated in the lower part 
of a gilled expansion chamber which is suitably heated* 
The gas then passes from the upper part of the expansioii , 
chanrar through a series of coUs arranged round the . i 
side of the chamber and is heated further. The heated gat 
passes through a pressure-regulating valve, preparatory 
to using it for motive power purposes. — W. H. C. 

' 

Filtering materials ; Manufacture of . L. von JarttO^ 

zewski, Berlin. Eng. Pat. 23,736, Oct. 20, 1913. U»w 
Int, Conv., Deo. 7, 1912. ' 

Filtering material having a hairy surface {e.g., fuitia^ 
is boiled for 5 mins, in a mixture of water, al^hol, boi&' 
black and magnesia, then allowed to cool, dried and passeA 
between heatM rollers. A mixture of bone black, asbastoo ’ 
fibre, magnesium carbonate, **perhydrol of magnesia? 
and water is then spread on the hairy surface of the ial^. 
which is again dziea and pressed for several hours be^iw: , . 
sheets of ^azed paper or polished metal— W. H. (X ; ^ 

Filtering vdlmakU compounds ; Apparatus for j||. W ^ 

Bargees, New York, Assignor to Butters Patent yiilljjBf 
Filter Co. U.S. Pat. 1,103,345, July 
date of appl, Sept, 3, 1913. ^ 

wite to be disdiarged fiim the leaf into^esSmSwC^ 
the intsmal and external pMssuies are equal, but which 
eloaes and pceveoti the entry of liquid whim the intmd 

Is less than the external presmie.— W. H. C. 

♦ 
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A SLiairr delay in the publication -ni -thla'iwiTO i8‘4ne 
able death of Dr. Julius Lewkowitsch, which occurred within 
of the appearance of the first volume of this edition of 
Technology of Oils, Fats, and Waxes. 

Such delay as has been unavoidable, owing to reorganisatinn^l^ 
not prevented the work from being issued in as new a form as posafl^l 
on the contrary, it Inis given scope for the addition of the most 
data, of which due note has been taken, even up to the eve f)f puMiOflMiBjiP 

Dr. Lcwkowitiich had collected and annotated a very large 
of now material, including many personal observations of recei^dlte 
for incorporation in the second and third volumes. 

It has been my privilege to edit these notes and bring the 
up to date, following on the lines laid down by the author so far,|j^lkii, 
in my power. 

My longassooiation with Dr. Ijcwkowitsch in his analytical piiiGi||||l^ 
extending over a period of seventoen years, has rendered the ’^^brk, )|, 
labour of love, and in the pr(‘paration of this volume no effort has bccil 
s])ared in order that it may present to the })ublic a standard of 
pleteiu'Hs and excellence, which the author himself would have approved*; 

Notwithstanding this, it is only too probable that errors of omissibil 
have occurred and mistakes have cr(‘i)t in, and I shall l;e grateful 
readers who will be so kind as to point out to me any such errors as ai$y 
come under their notice. It should, however, be borne in mind tkafe 
(ionsiderations of space and the desire not to render the volume too 
unwieldy have necessitated a very strict censorship over the availaUe 
matter. 

The physical and chemical characteristics of oils and fats in com** 
mercial use have been somewhat modified during the last years owing 
to improvements in preparing and refining the natural products. For 
this reason, some of the older figures, published in thi^ last edition, which 
obviously referred to badly refined or highly rancid specimen*, have 
been eliminated. 

Owing to the continuous search for new oils and fats, espeoiol^ 
for edible purposes, the sources of supply are being widened, and 0OiU| 
data regarding a number of little-known oils, which may in the 
prove of commercial importance, have been added. 

Under the headings of the individual oils and fats will be fOiUlid * 
large number of hitherto unpublished observations obtained in ^ 
livlwratory. 

The subject-matter for Vol. III. is alrcarly in tlie press. 

GEORGE H. WARBURTONJ 

The Lewkowitsch Laboratoey, 

71 Pbiory Road, Lokdos, N.W. 
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PREPARATION OF THK RAW MATERIALS USED IN THE 
VATS, AND WAXES INDUSTRIES 

CHAPTER XIV 

||il^OLOGT OP THE NATURAL OILS, FATS, AND WAXES : METHODS 
PREPARING, RRFININCJ, AND EXAMINING THEM, AND DETECTING 
fe; ADULTERATIONS 

AND FATS. GLYCEIUDES 
lit* OiM OR Lionn F\ts 

1. Vkoktaulk Oils 

( 1 ) Dryiufj Oils 
(*2) Semi-dry iny Oils 
{',]) Non-dryiny Oils 

2. Animal Oils 

(1) Marine Animat Oils 

(2) Terrestrial Aimml Oils 

II. fiOUD I’ats 

1. V FXILTABLE FaTS 

Chaulmooyra Oil Group 
MyrUtica Group 
Cocoa Nut Oil Group 

2. Aniaial Fats 

(1) Dryiny Animal Fats 

(2) Semi-dryiny Animal Fats 

(3) Non-diying Animal Fats 

B. WAXKS 

L layuiD Waxes 
it. Solid Waxes 

1. Veyetahle Waxes 

2. Animal Waxes 

■pnailL OF BOTANICAL NAMES 
INBEX OF ZOOLOCICAL NAMES 
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NATL' BE , — “The volume has undergone a thorough revision in bringiD^^ 
it uj) to date. It is to be hoped that the lamented decease of the auth;Or 
will not necessitate any considerable delay in the com,}>letiou of the fiew 
issue. The work was Dr. LewkowitHch’s magnum ojmHy and will remain a 
\forthy memorial of his industry and knowledge.” 

(JIIEMIGAL ENGINFFRTNQ . — “ The volume bears on every page 
impress of the true technologist. . . . It is quite indispensable to the worker 
in oils, fats, and waxes.” 
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8vo. 6s. net 

NATUHE. — “The book is essentially a collection of tables of 
numerical values obtained in the analysis cd oils and fats, and of tablfSia^ 
useful in industries where oils and fats are employed ; it forms a compAQicoi^ 
1o the author’s earlier publication on the ‘Chemical Analysis of 0il8,'Fis|ij^ 
and Waxes.’ The amount of information in the book is very extensive,’* ^ 
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outer voBsel, 1, and the heavier particles falling into the 
lower conicaL vessel, 16, and being \ « 

openine, 17. A double row of vertical curved baffles, 18. 
SIves to prevent any of the lighter PjrticlM^rom wturmi^ 
to the inner chamber with the air. An adjustable nng, 13, 
fits over the lower end of the hopper above 
pipe. 9, and the lower cone, 16, is carried by J 

rod, 7, which slides within the hollow shaft so that the 
he^t of the cone, 16, can be adjusted.— W. n. U 



Wet^nding ; Comfxmfid mtll for - .. E. C. B. Mm^, 

ESidon. From G. Polyaius Eiscngie^rei und Mm- 
iSnenfabrik, Dessau, Germany. Eng. Pat. 484, | 
Jan. 7, 1914. 

he rotating drum is divided by a transverse hoUow 
wrtition i^ two chambers, serving i^pwtiveW a* a 
ranulating chamber analogous to a ball miU and a fine 
S^^ber«»logo«?to»tutemiU The Uqmd m 
iie KMulating chamber is malntamed at a lower level than 
b»t^ the fine grinding chamber, ro that it ^ 
amping effect on the blow oaueed by the faU of the ^»h- 
» h^ee. The transference of the material from t**® 
mutating to the fine grinding cumber “ 
umber c? curved blades in the hollow partition, ^^ch 
mat^l over the edge of the sill that keeps book 
he liquid.— W, H. 0. 

. lignii, of Hffertnl dootUUi ; App^ut for 

Kelly, ^ton, Ifas... U.S.^ 

April 22, 1914. Under Int. Conv., Apnl 28, 1913. 

miJitiire of UqukU enters the h 

ft above and below and is contain^ m the largOT clos^ 

f laT Sumugh the pipe, 3, and strito a^nst the 
fi. The lighter liquid collects ^ the surface and 
4 Hie eompartment, 4, overflo^ 11^ 


pipe, 16, and allows it to float up te the surface where it U 
volatiliBed and oBcapes through the vapour p^ g. ^ 

Orinding, pulveruing o"** 

sVn Antonio. Spain. Eng. Pat. 6437, March 8, 1914. 

To obviate tiie great wear and ^r experie^ 

between the liner and the plates m 

peripheral liners and transveiw platM, » ®*®.* 

iortion is provided, which is mtMmri with either the liner, 

or the plate, or with both. — W. H. C. 

EmuUioM : Machine for producing or * 

Rilkebors Maskinfabrik Zeuthen and Larsen, Silkeborg, 

Under Int. 

Conv., Feb. 24, 1913. 

The machine consists of a horiionUl drom p^(W ^ 

K3 -sf ■= 

transverse plates perforated with radial slots whteh have 
their edees^ bent outwards. The baffle-plates which ^ 
near the inlet end of the drum have radml apertures a^ 
those near the outlet end arc perforated with smaller round 
holes. — W. H. C. f 

Reaction or abeorption toiwfs ijmng 

F Baschig, Ludwigshafen, Oortnany. Eng. Pat. 6288. 

March 12, 1914, „ a i 

The towers are filled with a nu^r 
suitoble material which are sim^y 
towOT and have in oonsequenoe ad ktegular 

'4 

^air Lkiuide (Soc. Anon. 
PiooSddi G. Claode). 
6; .1914. Under Int. 


JOeekeation of uir or fgss^ fl 
Conv,M^6. »!»• 

-mu®* th.tnk-.tJw-* 




cu iiA— TOiKu jksji mm , 


a ipirai of veiy low pitch lo that tiic path of the flu ia 
ateoat horizontal. To lemoro wy dep^t of hoM froit, 
the legion of lowest temperature is from time to time 
caused to shift temporarily upwards by cutting out the 
lower stages of the cooling coils at intervals. The rise of 
temperature so obtained causes the frost to melt, the water 
draining into a reservoir below.—W. H. C. 


the h^Bsf» 18^ aati^ issue from the lownr ends of the t«XM» 
The gases next enter the chamber, B, through tiie openhiig 
4, and pm upwards through the gauze baffles^ 14 ; any 
water which may be separate being drawn off by the pi^, 
•'u pwe down the chamber, C, proviM 

with the baffles, 18, and are discharged through the^rt, 8, 


0. S. Sleeper, Assignor to Buffalo 
Machine Co., Buffalo, N.Y. U.8. Pat. 
14, 1014 ; date of appl., Oct. 2, 1912. 
Thb materials are dried on the outer surface of a drum 
which is rotated on a horizontal axis and enclosed in a 
casing one end of which is fixed, the remainder being 
movable horizontally to allow access to the drum. 

~W, H. C. 


Drying machine. 
Foundry and j 
1,103,443, July 


Dry-kih.. 0. F. Moranz, Chicago, 111., Assignor to Chicago 
Varnish Co. U.S. Pat. 1,103,«08, July 14, 1914 ; date of 
appl.. April 16, 1913. 


Thb drjring chamber has valvcd air-inlets near the bottom, 
air-outiets near the top, and heating coils on the bottom. 

^ double floor formed of remov- 

able gratings spaced apart, the bars and spaces of the 
upper grating being narrower than those of the lower and 
the spac^ of the upper grating being over the bars of the 
lower.~W. H. C. 


Dryin^drum ; Rotary . K. H. G. A. Gerlach, 

Nordhausen, Germany. U.S. Pat. 1,106,417, July 28. 

1914 ; date of appl., Aug. 7, 1913. 

®®taey drying-drum is provided with a series of remov- 
able radial partition plates, having tangential mixing 
vanes on each side and supported between the shell of the 
<lrum and a series of central removable rings. — W. H. C. 


Extinguishing fires ; Compound for , W. 0. Snelling 

Pittsburg Pa., Assignor to F. L. Dyer, Montclair, Md 
J. W. Aylsworth, East Orange, N.J. U.S. Pat. 
1,103,092, July 14, 1914 ; date of appl., Juno 7, 1912. 


oompound consists of a non-inflammable solvent in 
which 18 di^lved a carbon compound of the aliphatic 
wrira containing a halogen atom and more carbon atoms 
in the molecule and having a higher boiling point than 
the solvent.— W. H. C. 


Scrubbing and cooling gases for use in fumigating and fire 

extinguishing and like purposes ; Apparatus for , 

G. Marker, Assignor to The Marker Fire Extinguisher 
and Fumigator Co., Ltd., Sydney, N.S.W. U.8. Pat. 
1,103,609, July 14, 1914 ; date of appl, March 28, 1913. 
Thb waste combustion gases enter the first chamber, A, 
of the apparatus through the pipe, 6, and are drawn into 



Distilling apparatus. J. A. Mouser, Marion, lnd.,U.S.A. 

Eng. Pat. 27,642, Doc. 1, 1913. 

See U.S. Pat. 1,082,626 of 1913 ; this J., 1914, 127.— T.F.B. 

Liquid suspended in another liquid ; Process and emparatus 

for separating a . Comp. Fran 9 aiBe pour I’Exploita- 

tiondesProc^^i Thomson- Houston. Fr. Pat. 468,466, 
Feb. 14, 1914. Under Int. Conv., Feb. 18, 1913. 

See Eng. Pat. 13,466 of 1913 ; this J., 1914, 780.— T. F. B. 

Drying [gases'] by cooling ; Temperature exchangers for . 

Soo. I’Air Liquide (Soc. Anon, pour I’Etude et rExploit. 
des Proc. 0. Gaudo). Fr. Pat. 468,917, May 6, 1913. 

Sbe Eng. Pat. 11,094 of 1914 ; preceding.— T. F. B. 

Filtering apparatus. K. Kiefer. Fr. Pat. 469,041, Feb. 10, 
1914. Under Int. Conv., April 8 and June 6, 1913. 

See Eng. Pat. 14,136 of 1013 ; this J., 1914, 632.— T. F. B. 

Filter-press. E. J. Sweetland. Fr. Pat. 469,108, Feb. 28, 
1914. Under Int. Conv., April 12, 1913. 

See U.S. Pat. 1,083,305 of 1914 ; this J., 1914, 341.— T.F.B. 


Ua.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Producer gas from low-grade fuels. R. H. Fernald. J. 

Franklin Inst., 1914, 178, 161—179. 

The total horse-power of gas producer power plants 
in the United States was 160,000 in 1911, of which 80,000 
was obtained from bituminous coal, 70,000 from anthracite 
and 10,000 from lipiite. Lignites usually contain much 
moisture, but make gas of excellent quality. Many 
low-grade bituminous coals and lignites may bo utilised 
for power purposes by briquetting, though this con- 
siderably raises the price. Peat dried by exposure to the 
sun to a moisture content of 25—30% is very suitable for 
iwe in gas producers. The cost of producer gas installa- 
tions is about equal to that of reciprocating steam engines ; 
the cost of maintenance is only about one-hatf, while 
the economy has been shown in several oases to be 2—3 
times as great ; the heat losses in typical steam and gas 
plants given are 



Steam plant. 

Oaa plant. 

Heat lost In tshes 

200 

4-60 

84-60 

8-30 

03-50 


, „ „ ndbtioB and coding . . 

„ „ „ smoke 

18*60 

„ „ „ radiation and friction . . 

,. „ „ exhaust 

4-30 

28-70 

83-60 

„ „ „ jacket water 

„ .. auxiliaries 

^ 7^ 

- -- 



Total leases in entire plant 

Net efficiency of plant 

05*80 

4-70 

81'80 


AO OU 
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. , ixwcTu nsai qj vaporM%oin of . u j 

Met. and Chem. Eng., 1914, 18, 688-^88. 

Tbh energy liberated when solid carbon oombinee with 
gmus oxygen : C-fO«a61 kilo.-eah., andC+0,-i#|-8 
Wo.-oalj., is repr^ted by the diffenmoe betwm the 
ebemioal energy of oombtnation and the physical eaersy 
rMoMterecaep the oorbofl gaseous. Bi&^estimatM 
the latter voioe at 46*7 h»o.-oalt. By ledooiBg thitffgare 


the tubes,' 18, by the aori<m of the water sprays^ 10. The 
water iiHay oooii and wo^ the gases wh& strike o^^iait 


yol JUJOKh Ho. u] Qu 
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from 45*7 to 42*1 (ibout 9%), the eqimtioiM ore : C+Ow 
^a+421«68-2 (which is identical with C04*0»6S 2), 
and C‘fO|^94<34-42*l»»136-4, or 68*2x2, kilo.-calB. . It 
would thus appear that carbon develope exactly as much 
energy in combinins with the firet atom o! oxygen as it 
does with the secono. — ^W. R. S. 

(faa ; “ New ” or “ double, ” for stmU uKtrke. C. B. 

TuUy. J. Gas Lighting, 1914, 127, 462-463. 

** Double gas is a mixture of coal-gas and wator-gas 
haying a calorific power from 380 to 400 B. Th. U., made 
by the gasification of coal and the generation of water- 
gas from the resulting coke in the same plant. The gao 
can be made in small »9-worka (6 million cb. ft. per ann.) 
and sold more profitably at 28. 6d. per 1000 ob. ft. than 
coal gas (660 B. Th. U.) at Os. 3d. It is suitable for 
heating, and can compote with suction producer gas for 
gas engines. The plant consists of two gas produwrs 
• connected at the lower part, each surmounted by a vertical 
retort chamber surrounded by chequer-brickwork. The 
producers are “ blown ” to incandescence for about 1 min. 
by an up-draught, and the hot gases burnt with a secondary 
air supply in the chequer-brickwork around the retoi^, 
coal-gas passing from the retorts to the scrubber during 
this period. Steam is then passed downwards through the 
hot ohequer-brickwork of one producer, then through the 
two producer chambers in series and upwards through the 
second retort chamber. During the next gas- making 
period, the direction of flow is reversed. — A. T. L. 

Surface combuaiion. W. A. Bono. J. Roy, Soc. Arts, 
1914, 62, 787—796, 801—811. 818—827. 

De.scriptions of the results obtained in the technical 
application of surface combustion have been given pre- 
viously (see this J., 1909, 612 ; 1911, 527 ; 1912, 61, 524 ; 
1914, ‘303).— A. S, 


The oU importo included orud^ pU 162.0^201 gnUw 
refined apd iUuiiuiiatiM oils IM93,627 
29,625,170 gaUons, lubricating oil* 6,f89,451 
There was an increased importation in 1913 of all clasiwi 
of oil with the exception <M gasoline, the inoreasM beiM 
most pronounced in crude oil and refined lUuimnatuigj^ 
There was comparatively little change m the prwuctwm 
of natural gas in Ontario, hut a large increase the pro- 
duction in New Brunswick and -Albe]^. The total 
production in 1913 was approximately 20,846,000,000 feet, 
valued at $3,338,314 of which 828,000,000 feet ww from 
New Brunswick; 12,487,000,000 feet from Ontario anU 
7,030,000,000 feet from Alberta. 

Italian petroliferous zone : Importaiwe <4 
Galdi. L’Ind. Chimica, Min. e MetalL, 1914, 1, 264—270. 

The petroleum industry in the provihoe of Emilia hw 
worked successfully with a moderate profit, and systematic 

S rosiiecting for petroleum throughout the whole of 
outWn Italy is now recommended. — A. S. 

Ceresin wax. E. J. Parry. Chem. and Drug., 1914, 
86, 376. 

Paraffin waxes of different kinds have recently been 
adulterated with large amounts of rosin, samplto were 
sticky, showed uncertain m.pUt., and hod a taste « 
rosin. They gave the colour reactions for rosin, ana 
hod high acid and iodine values. Four samplM guve . 
Acid value, 48—60; saponif. value. 61— 72*5; ana 
iodine value, 40 — 66. — C. A. M, 

Bagasse and molasses; Utilisation of . N. Deen, 
See XVII. 

Determination of carbon monmidr. Graham and Winmill. 

V..- YYTTI 


Oas ; Firing of by adiabatic comwmion. I. Photo- 

graphic analysis of the flame. H. B I)ixon, L. Bradshaw, 
and C. Campbell. II. Ignition-points of mixtures 
containing electrolytic gas. H. B. Dixon and J. M. 
Crofts, them. Soc. Trans., 1914, 106, 2027-2063. 


A DESORimoN of the experimental investigation, the 
chief results of which have been given previously (this 
J., 1914, 409). The imition temperatures of different 

f euies determined by tne compression method were : 

Ho+0*. 626°; 2H,+0,+4H;, 602®; 2H,-fO,-fOo, 

fill'; 2H, +0,4-70,, 478®; 2H,+0,+N., 637®; 

2Ii,+0,+2k„ 649® ; 2H,+Oa+4N,, 571® ; 2H,+0,+ 
8N„ 616® C.— A. S. 


Sulphur; Determination of in spent oxide. H| 

Marsdon. J, Gas Lighting, 1914, 127, 336. 

Teb usual errors in the carbon bisulphide method of 
estimation, due to the solubility of certain organic 
substances, may be avoided by treating the extract with 
strong sulphuric acid at steam-bath temperature. 5 myns. 
of the oxide are extracted as usu^ with carbon bisulphide, 
the extract being run into a weighed 260 o.o. fiask. The 
latter with extract is dried in an oven and weighed, 
then heated with 10—20 o.c. of strong sulphuric a^ on 
a steam-bath for about 4 hours, treated with about 200 c.c. 
of distilled water, and filtered. The residue is washed 
free from acid, dried and extracted with carbon bisulphide, 
the extract evaporated and the sulphur weigh^ f^e 
difference in the wei^ngs gives the amount of soluble 
organic matter. — W. P. F- 


POroleum; Production of in Canodo, 1913. Oil, 

Paint, and Rep., Aug. 31, 1914. [T.R.] 

The Department of Mines reports that the total output 
of petr<jeum in 1918 was 228,060 barrels, or 7,982,798 
on whidi a bounty of $119,741.97 was paid. 
The total value of the production at the average^oe for 
the year $1,782 per baTrel was $406,436. The total 
imports of petrrfeum erode and refi^d, in 1918 were 
22C779,293 galkms, valued at 

l,6i^637 pomide of wax and eandlee, valued at $108,097. 


Peat; Utilisation [excavation] of — T. Ri«hy, Dum- 
fries, and Wotcarbonizing Ltd., London. Jtng. xat. 
17,944, Aug. 6, 1913. 

The peat deposit is worked in relatively small, isolated 
portions, say of about 30 acres, separated by walls of pwt 
of about 20 ft. thickness. When the peat is subsequently 
subjected to a heat treatment, e.g. wet oarlmnlsation, 
the expressed water is returned to the excavations being 
worked. A worked-out excavation is used w a store 
from which water may be supplied to excavations being 
worked.— W. F. F. 

Fuel: Process of manufacturing ^rtificM — 
organic matter, e.g. peat. F. C. A. Osius, 

Rapids, Mich. U.S. Pat. 1.106.206, July 28, 1914; 
date of appl., April 22, 1911. 

The organic matter, such as peat, is pro^ ^ 
moisture, disintegrated, end ^trf mth 
sold until oerbonised into e eemi-pleetio st^. Tl>e eoul 
may be removed by immersion in water, and the matenai 
moulded into briquettes.— W. F. F. 

1914 ; date of appl., June 29, 1912. 

Waste wood is carbonised, the owriKmaoeoas 
is mixed with a suiUble binder, part of which ooMisto^a 
portion of the tarry distillate, and the mixture bnq,iieim. 
The briquettes are subsequently heated to a temperoture 
sufficient to drive off the volatile portion of the bmOer 
and to harden them. — ^W . H. C. 

Btgulating combusHon, G. W. Pai^r, New Ywk, 
to The Parker-Eusiwll Mining 
log tS., St. Idouis, Mo. D.S. Pat. 1,104J)00, July, ^1, 
1914 ; date of iq?pl., Deo, 9, 1909. 

The products of eomburtion from a deep W of 

fuel aro divided into a wm^ of 

behiK mixed wHh one of the ounents la 
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^ other cumn^ And tho nnltiiu hented gaie* An 
disobAiged into the bod of fnoL— W. F. F. 

ComlmHoit; Pncat «/ eontnOint J. M. Rneby, 

Misnor to The United Om Improvement Co.. Phila- 
(Mphi^ Pa. U.8. Pat. 1 . 106 . 810 , Aug. 4. 1914 ; date 
of appl.. Peb. 13. 1911. 

?*»! effect of a fluid oombuetible is con- 

by adding; to the mixture of combustible and air 
oefimte proportions of the newly>formed products of 
combustion before tho latter leave the combustion 
chamber.— W. H. C. 


InflammabU gases ; Means for detecting , espeeidUy 

a^pUdfor use in mines. J, W. Manley, New Barnet. 
Herts., and W. L. Sandy, London. Eng. Pat. 18,166, 
Aug. 9, 1013. 

catalytic substance used consists of a wire or plate 
of base metal coated with “ granular palladium ’* 
prepared by mixing resin oil, oU of myrrh or oil of rosemary 
with palladium chloride, separating the resulting black 
precipitate and making it into a paste with oil of lavender. 

— W. E. F. P. 

Mines; Detecting dangerous gases in . G. SohauU. 

Cheshunt, Herts. Eng. Pat. 14,498, Jan. 23, 1914.^ 

Ani is drawn through pipes extending to various workings 
amd tested for inflammable gases by ignition at a flame, 
tho heat acting on a thermo-electric indicator. Heavy 
are indicated by passing the air through a balanced 
ollow chamber, the movement of which closes an electric- 
alarm circuit. — W. E. F. 

Coke-ovens; Charging 

Buhr, Germany, Assignor 
111, U.S. Pat. 1,106,622 
appl,, Nov. 15, 1913. 

To pr^re a charge for a top-charged oven chamber, 
finely divided coal is dropped in, thus effecting a packing 
of the coal, and a loosening member is raised through the 
coal from the bottom of the chamber.— W. F. F. 


H. Koppers, Essen-on-the* 
to H. Koppers Ck>., Clucago, 
, July 28, 1914; date of 


[Gas]. Retorts ; Regenerator settings for vertical , 

S. Glover, St. Helens, and J. West, Southport. Eng. 
Pat. 18.699, Aug. 16, 1913. * 

In a regenerator sotting of tho type having independent 
combustion chambers around the retorts and additional 
chambers, around the lower ends of tho retorts, for heating 
the secondary air, an independent supply of coal-gas is 
provided for each of the combustion cmimbers and tho 
gas is preheated by being passed through coils disposed 
in the waste-gas flues and so arranged that they may be 
short-circuited when desired. — W. E. F. P. 

[Cos] Retorts; Discharging appareUus for vertical . 

S. Glover, St. Helens, and J, West, Southport. Eng. Pat. 
28,066, Dec. 6, 1913. ^ 

At the lower end of the vertical retort one or more trays 
an provided to form a horizontal platform of adjustable 
size. The coke rests on this platform at its angle of repose, 
and a displacer in the shape of a sector of a cylinder 
is given a rooking motion about an axis in the piano 
of tho platform, thereby causing the coke to fall from the 
^^g^^the without breakage and formation of 

Gas producer. R. P. Boak, London. From C. F. Boak, 
Calcutta. Eng. Pat. 2678, July 22, 1913. 

Thk apparatus (see fig.) consists of a water-sealed chamber, 
49, containing a horizontal “retort” or trough, 1, the 
upper part of which is formed by a series of hollow tuy^- 
moeks, 6 ; with the exception of the curved end-block, 
46, ea^ of the latter has a horizontal paHition by means 
of which two parallel channels, one above the other, 
are formed witlun the series ; and the lower part of each 
block hat c|miittgs tuykes ”) oommuiiicatmg with the 
interior of the tioiigli. Fuel is supplied to the latter 


flrom the chamber, 9, by means of a iflnnger or similar 
reciprocating device actuated inm the cylinder, 14, of a 
steam engine; and around that end of the casing, 9^ 



which adjoins the trough, an annular chamber, 3, is 
disposed, to which air, stoam and exhaust gas (separately 
or together) are supplied by the pipe, 4. The annular 
chamber, 3, being in communication with the upper 
channel in the tuy&c-blocks, the air, etc., from tho former 
IS preheated during its passage to the end-block, or 
chamW, 46, from which it passes to the lower channel 
and th^ce, through the tuyeres, into contact with the 
fuel.— W. E. F. P. 


Oas from hquid hydrocarbons; Means and methods of 

^oducxng . W. Cameron, Warwick, and H. G. 

Burford, London. Eng. Pat. 17,241, July 28, 1913. 

Thk^ process consists in burning completely a small 
TOrtion of the hydrocarbon with excess of air and then 
dMom^ing the remainder, together with the products 
of combustion, by contact with a bod of incandescent, 
refractory or (»rbonaoeous matorial, tho temperature 
of which is maintained by the incomplete combustion of 
a further small portion of tho hydrocarbon.- W. E. F. P, 


uas from oil; Process of making . W. A. Hall 

Now York. U.S. Pat. 1,105,772, Aug. 4, 1914 ; date 
of appl., Juno 26, 1913. 


A MiXTURB of water and oil is brought into contact with 
a mass of metallic nickol, containing a small proportion 
of cobalt, at 660°— 760® C.— W. H. U. ^ 


Air-gas; Manufacture of . P. C. Pace, Billingshurst> 

Sussex. Eng. Pat. 17,864, Aug. 6, 1913. 

Thb apparatus is of the type in which the air is supplied 
by a steam injector, the boiler is of the flash typo, and 
the pressure of air and steam can be regulated. In 
starting, the gu-bell is drawn up to its mghest point* 
and supplies air-gas to the flash boiler, tho compressed 
air from the injector passing through the carburettor* 
which, together with the hydrocarbon tank, is situid>ed 
within the gasometer. At the upper limit of its move- 
ment, tho bell opens a valve in the air-supply pipe or it 
may close the water supply to the boiler. In a raodifica- 
tion, the compressed air passes into the gasometer before 
reaching the carburettor, which, together with the hydro- 
carbon tank, is external to the gasometer.— W. F. F. 


CombusHbie gases ; Method and apparatus for producing 

. H. Straohe, Vienna. Eng. Pat. 6730, March 6. 

1914. Under IntConv., Jan. 13, 1914. ' 


In an apparatus for continuously producing a mixture of 
coal-gas ^ water-gas, the producer in the lower part 
is charged with coke, and the distilling chambmr or retort 
in the upper part with coal. Air isblown in nader tiio 
grate, until the coiomn of coke glows ; the carbon mon- 
oxide prodnoed is burned in tim space aionnd the di^^ 
chamber by bbwing in. additions air^ and produota 
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of oombtitiion eioape to the ohimner. During thie 
period the gM^mtlet vslye of the distilling ohemDor it 
oloi^ and eofd-gia aooumulates in the space above the 
— 1 f- ^ gradni^ 

it steam blow, 
the Qoal'gaa is 

oom^telv displaced by the watm-gaa. The valve is then 
closed and the cycle of operations repeated. — W. E. F. F. 

0(UMU9 fuel; Production of G. H. Benjamin, Now 

York. U.S. Pat. 1,106,241, July 28, 1914 ; date of 
appl., Jan. 13, 1913. 

A OAS-PEODTTOiNO material such as sawdust is distilled, 
and after separation of tar and ammonia by washing, the 
mixture of carbon monoxide and dioxide is passed through 
a Bone of carbonaceous material strongly heated by an 
electric current, in order to reduce the dioxide to monoxide. 
Thia gas may 1^ added to the “ gas originally j^^uoed.” 


FsHtcol rslorfs; BogemnUora for . S. Glovur and 

J. West. Fr. Fat. 469,140, 2, mi. Under Int. 

Conv., Aug. 15, 1918. 

Ssx Eng. Pat. 18,699 of 1913 ; proceding.'-T. F. B. 

Gas for lighting and heoHuM pnrfoatA ; Prooeat fehr tha 

pr^uction of . . L. vlgnon, Iiyon, France. Eng. 

Pat. 29,624, Deo. 23, 1913. Under Int, Conv., Jan. \ . 
1913. 

SxB Fr. Pat. 465,129 of 1913 ; this J., 1014, 472.~T. F. B. 

Coal gaa ; Apparaiua for producing . Ritter-Conley 

Manufacturing Co. Fr. Fat. 469,142, March 2, 1914. 
See U.S. Pat. 1,091,111 of 1914 ; this J., 1914, 471.— T.F.B, 


Gaa; Purifying C. J. O’Donnell and A. F. Kun- 

berger, Philadelphia, Pa., Assignors to United Gas 
Improvement Co. U.S. Pat. 1,105,678, July 28, 1914 ; 
date of appl., April 18, 1913. 

Gas is purified from carbon bisulphide by passing it 
through heated precipitated hydrated ferric oxide, or 
through ferric oxide heated to 400° — 600° F. (204° — 260° C.) 

® -_W. F. F. 

Bitutninoua material ; Treating . J • C. Rose, Colo- 

rado Springs, Colo., Assignor to The Hydrocarbon Co. 
U.S. Pat. 1,104,140, July 21, 1914; date of appl, 
Sept. 27, 1911. 

The bituminous moterial is mixed with a “ suitable 
quantity ” of litharge, the temperature being lowered and 
kept low, whilst the mixture is pulverised.— W. F. F. 

Oil refining ; Appnratna for . J. B. Timmins, Awignor 

to 0. Swain, Okmulgee, Okla. U.S. Pat. ,106,383, July 
28, 1914 ; date of appl, April 10, 1913. 

From the still, a valved pipe loads to the lower end of a 
primary condenser, and from the upper end of the latter 
a pipe leads to the lower end of a second condenser. A 
vapour pipe leads from the latter to a separator, and 
pipes from the second condenser and the separator lead 
to a cooling coil. A vapour-outlet pipe also leads from 
the separator to a cooling coil. A valved pipe le^ from 
the first-mentioned cooling coil back to the still. W. F. F. 

Oaaolene ; Process of producing . J. W. Waits, Oil 

City, Pa. ; J. D. Trax and W, M. Parker, executore, 
U.S. Pat. 1,106,727, Aug. 4, 1914 ; date of appl, July 6, 
1912. 

Oasoleme is obtained by comiireesing a suitable gw, 
cooling it, and then injecting it into a stratum of e^h 
containing, or a well producing, fluid hydrocarwns. The 
aaturat^ gas is recovered, ana the hydrocarbon vapour 
condensed from it.— W. F. F. 

Gaadene ; Manufacture of—. W. ^Burton. Chi(^o, 
HI, Assignor to Standard Oil Co., Whiting, Ind. US. 
Pat. l,m,961, Aug. 4, 1914 ; date of appl, Aug. 26, 
19li Eenew^ May 26, 1914, 

Tee Kquid portions of the paraffin seriw of petroleum- 
distillaHon iSblch boil above 600° F. (260 C.) are twted 
to obtain volatile products of the same »eries by dutilling 
at 660°— 860° F. X343°— 464° C.). The distUlate is con- 
densed under a pressure of 4 to 6 
distilled under atmosjAeric piessuto. ^e fin^ 
is mixed with more of the subjected 

to the first-named treatment.—^. F. F, 

J. Lilts, Bredeng^Ger 


Manufacture of hydrogen gas. Eng. Pat. 6165. Sec VIL 

( of hydrogen by the dt 
Fr. Pat. 466,739. See 


6, 1913* 


Int, 


rtitrttt ^ . 
muiy. Sng. FU. 17,887, Aug. 

Oonr., Aug. #, 1812. ___ 

Sm Out. lut. 288,787 ol 1812 ; iWi X, 1»W,4WA--*. r. *• 


Manufacture of hydrogen the^ dec^^ition of ataam^ 


HBu— DESTRUCTIVE DISTILLATION ; 
HEATING ; LIGHTING. 

Patents. 

Peat; Treatment of T. Rigby and G. W. Andrew, 

Dumfries, and Wetoarbonizing Ltd., Iiondonu Eng, 
Pat. 9392, April 21, 1913. 

To facilitate the removal of water in the heat treatment 
of wet peat (heating and preesing), cutting or griniting 
of the fibres is avoid^ as far as possible. The hot effluent 
from peat, pressed at about 100* C., is passed into and 
through fresh peat for economy. — 'SR. F, F. 

[ Wood] Distillation apparatus ; Retorts or H. Sykes, 

Bideford, Devon. Eng. Pat. 17,722, Aug. 1, 1913. 

The condenser, C, is superposed upon the retort chamber, 
B, and oomprises a number of tubw, E, the ends of which 
open into headers, F, Fi. The upper header is connected 



hv nioes G^. with the interior of Gie retort chamber, i^lto 
hiMMliir ooUmU the ptodu^ rf dfatU^ n. w h ^ 
Ur«no,edbyplp<^lP*. Rpy. 
mre connected wHathe low header to 
through the opeidngi. Hi, nWoh m» he 
throQi^ the retort ^liiaber and oondwossr *«bs% T^hail 
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Cl. 1I».— DI»rRtJCTIVB TMOTItLATIONj HEATING ; UfiHMNG. [atpt.io, i»i«. 


OEifioM^ whioh oan also be oontroUed, are provided to 
induce drauffbt through the condenser casing. Ijie material 
to be treated (e.g.» wora, etc.) is packed between the casing 
and tubes for preliminary heating, and is fed to the retort 
by opening the slides, B. The whole apparatus is mounted j 
upon a wheeled carriage, A. — W. F. F. 

Pea/; Trmtment of . T Rigby, Dumfries, and 

Wetcarbonizing, Ltd., London. Eng. Pats, (a) 11,133, 
May 10, 1013, and (b) 18,030 of 1914 ; date of appl., 
May 10, 1913. 

(a.) Psat as wet pulp is passed continuously through 
a heating apparatus in which it is heated sum*' 
ciently to destroy its water-binding pro|)ertiea (e.( 7 ., to 
about 100‘’ C. See Eng. Pats. 5873 and 9392 of 1013 ; 
this J., 1014, 783 and preceding), without evaporation of 
the water ; when it has been heated sufficiently to render 
the water easily cxpresaiblo, the heat of the treated mass 
is transferred to fresh material entering the heating 
system. The hot peat may be removed to a space in 
which a lower pressure prevails than that corresponding 
to the vapour tension of steam at that, temperature, and 
the steam thus produced is passed over fresh peat. In 
another method, a current of gas is circulated between 
two vessels containing the hot treated peat or liquid 
expressed from it and the fresh peat, (b.) Peat which 
has been wet-carbonised or otherwise heat treated, to 
render its water more easily removable, is filter-pressed 
at a high temperature ((K)®C. or above) and the hot 
effluent so obtained is mixed with raw {>eat awaiting 
treatment. (Reference is directed, in pursuance of Sect. 7, 
Sub-sect. 4, of the Patents and Deigns Act, 1907, to Eng. 
Pat. 1046 of 1911.)— T. F, B. 

Wood ; DieliUalion of W. Danner, Slidell, La., 
Assignor to Forest Products Co. U.S. Pat. 1,096,687, 
May 12, 1914 ; date of appl., Sept. 6, 1912. 

The ovens are disposed in pairs and are operated alter- 
nately. When the charged retort has been placed in 
position in the oven, live steam is injected, volatile pro- 
ducts such as turpentine are driven off, and rosin is run 
off. The second retort of the pair is now treated in this 
way, and superheated steam admitted into the first retort 
to drive off heavier vapours. The first retort is with- 
drawn and replaced by another, and then superheated 
steam admitted to the second retort, this cycle of opera- 
tions being repeated as desired. — W. F. F. 

JteiorUt for the distillation, carbonisation, awl the like of coal 

and other carbonaceous materials ; Construction of . 

C. W. Tozer, London. Eng. Pat. 7116, March 20, 1914. 

Retorts in whioh distillation or carbonisation is effected 
in a number of chambers of approximately the same size, 
grouped round a central axis (see Eng. Pat. 20,158 of 



1909; this J., 1910, 685), are constructed with two or 
^ore rings of spaces ammged oonoentrioally or excen- 
tHoally with regard to each other and to a common axis, 


all fhie spaces having approximately the same cross* 
^tional turea. A ret^ with three such rings of spaoea 
is shown in cross-section in the filgure. The spaoes, AA,,. 
are formed by the walls, EE, and the ribs, FF, which aro 
tapered so as to facilitate ehaiy ng ai^ dischargings 
PaMages may be provided in some of the ribs thro^i 
whioh heating gases are introduced from the furnace to tho 
central passage. One retort with twelve ohambers. 
capable of holding half a ton in idl, will carbonise that 
quantity in about one-twentieth of the time necessary 
when using a plain tubular retort of equivalent diameters 

— T. F. B. 

Oils and other products from carbonacexnu matter or other 
materials conlainii^ hydrocarbons ; Method of and 

apparatus for obtaining , W. 0. Wilson, Farning^ 

ham. Eng. Pats. 18,406, Aug. 13, 1913, and 24^, 
Jan. 29, 1914. 

Shale or other substance to be treated is introduced into- 
a vortical or inclined chamber, in whioh combustion and 
distillation are maintained by introducing continuously a^ 
relatively large amount of the distillation gases below "the 
combustion zone ; a relatively small quantity of air is also 
admitted, either intermittently or continuously, at tho 
same point, and steam may also bo introduced if desired. 
The distillation gases are passed through a condenser and 
then freed from the last traces of condensable products by 
mechanical separation, preferably in a circulating fan or 
pump which forces the gases into the heating chamber r 
a pipe is provided in the casing or compression chamber 
of the fan or pump, through which the condensate is run 
off. A suitable hopper is attached to the heating chamber 
to enable the material to bo introduced without admitting 
air, and the bottom of the chamber is provided with a. 
water seal or arrangement of sliding valves to enable tho 
spent material to be removed without allowing air to enter. 

— T. F. B. 

Oil'bnths, and means for heating liquid therefor, E. B- 
Higgins, Wallasey, Clioshiro. Eng. Pats, (a) 17,190 of 
1914, dateofappl., July 28, 1913, and (b) 17,334, July 28,. 
1913. 

(a). The bath is jacketed and is heated by oil circulated 
through the jacket and through a separate heating device. 



The latter coaslsts of a number of thennai siphons or Field 
tubes, the outer and inner tubes of which are oonneoted 


v«t nmn.,so.u.i ot. ntr-tiA tA tuenKOXX %if7i-jS<»i(»nRiNa mattsbs, *o. |i$ 


reipeotively with the Qp|>er and lower parte of the jaoket. 
(b). 13ie apparatus is ehmlar in prinomie to the prodding. 
The outer tubes, A (see fig.), of the ^eld tube units are 
carried by the casing of a reservoir, F, while the inner tubes, 
0, are carried by the partition, Ft, which divides the reser- 
voir into two compartments for the hot and cold oil. The 
circulation of oil round the jacketed receptacle, E, is shown 
by the arrows. The reservoir, F, may be dispensed with, 
the tube^ A, being connected with the wall oi the jacket, 
and the inner tub^, 0, with a partition which divides the 
jacket into two concentric annular chambers. — W. F. F. 

Shak ; Retorta for the distillation of . J. W. Fell, 

Sydney, N.8.W. Eng. Pat. 12,264, May 18, 1914. 
Under Int. Conv., March 30, 1914. 

A CAST iron retort for shale distillation is made slightly 
tapering and in sections, the top of each section being 
enlarged to form an annular space in conjunction with the 
bottom of the section next above it ; flues or passages 
are provided in the enlargements in each section, through 
which the products of distillation pass to the vertical 
main. — ^T. P. B. 

Lampa ; Electric incandcMent . The British Thom- 

son- Houston Cb., Ltd., I.«ondon. From General Electric 
C>o., Schenectady, U.S.A. Eng. Pat. 18,447, Aug. 15, 
1913. 

A TtTNOSTEJr filament lam}i is provided with a “ getter 
such as potassium thallium chloride, contained in a small 
open tube (see Eng. Pat. 14,048 of 1913), and after exhaus- 
tion a gas, preferably nitrogen, is admitted up to a pressure 
of 10 to 50 microns. An improved efficiency and longer 
life is thereby obtained. — W. F. F. 

Arc lamps ; Carbon electrodes for electric . V, 

Conradty, Nurnberg, Germany. Eng. Pat. 22,223, 
Oct. 2, 1013. Under Int. Conv., July 2, 1913. 

To improve the adhesion of chemical coatings to carbon 
electrodes, the surface of the carbon is roughened and 
rendered porous by the removal of the outer skin after 
shaping. — W. F. F. 

Heating apparatus. G. T. Voorhees, New York. Eng. 
Pat. 13,881, June 16, 1913. 

Sbe U.S.Pat. 1,066,348 of 1913; this J., 1013, 782.— T. F. B. 

Electrode for arc lighting. (\ (^onradty. Fr, Pat. 468,836, 
Fob. 23, 1914. 

See Eng. Pat. 22,223 of 1913 ; jjroocding. — T. F. B. 


in.-TAR AND TAR PRODUCTS. 

Polycydic hydrocarbons; Hydrogemiion of by 

aodtmmorUum. Preparation of the tetrahydro-derivativea 
of naphthalene and atenaphthene., and dihydro-anthracene, 
P. Lebeau and M. Picon. J. Pharm, Chim., 1914, 10, 
97—100. 

The tetrahydroiM^hthaleno produced by treating a 
mixture of naphthalene and sodium with liquid ammonia 
J., 1914, &7) w the 1.2.3.4-derivative. Aoenaphthene, 
under like conditions, furnishes a tetrahydro-derivative, 
boiling at 25r C., and anthracene yields dihydro-anthra- 
ceno (b.pt. 313® C.).— F. Sodn. 

Anthracene derivatives; The aenaiiiveneaa of to light. 

/. Anthracenecarboxylic acids. F. Weigert and L. 
Kummerer. Ber., 1914, 47 , 898-908. 

The three anthraoenecarboxylio acids undergo a reversible 
polymerisation under the influence of light, and in the 
absence of oxygen. The reaction is most conveniently 
brottglht about ny uxposixtg the acids iq Mlution m acetic 
acid, or alcohol to the light of a morodry vapour 

lamp for from one to o^ht hours, the solution being oqn- 
tainra in a sp^lally devised vessel, and Allowed to boil 


under the influettoeaf the lamp. On oozing, the prodnoi 
oystahise ant. fleey are dioMiie forma ^ the origMu 
acids, and depolymerisation occurs at the same tempen 
tures as those of Mmir fermatton, that demonstridiin 
the reversibility and energy-atoring nature of the phols 
chemical aoHon. The phota-wdda are all white subMwsoi 
and do not give the fluoresoeneo with ammonia diaxaiotexii 
tic of the original acids. They do not melt sharply, owing t 
partial depolymerisationooourrhq; at a lower timperaturi 
in presence of oxygen the photo-chemioal aetion reenli 
also in the formation of antb^uinone vdiioh, if an aqneos 
solution of the sodium anthraoeneoarboxylate is uae< 
separates out after a very short exposure. In absenoe < 
oxygen, oven in aqueous solution polymerisatioa ooduj 
exclusively and this provides the first instance of an energy 
storing pnoto-obemical action in homogeneous aquieoi 
solution. — G. F. M. . 

The European tear and U.8. chemical industries. Bet 1\ 

PAimrs. 

A’Chloro-l-[hydr]oxyanlfi.raquinone and its derivatives 

Manufacture of . F. UUmann, Charlottenburg, 

Germany. Eng. Pat. 15,058, June 23, 1914. Under 
Int. Conv., Deo. 22, 1913. 

1 -HYDBoxYANTHBAQtrmoNB or a derivative thereof is 
treated with sulphuryl chloride, in presence of nitrobenaene 
or other solvent, and with or without the addition of iodine 
or other catalyst. The chlorine atom enters the pora-posi- 
tion with respect to the hydroxyl group, 4-ohlGro- 1 -hydroxy- 
ant hraquinone or a derivative thereof being produoed. 
By further action of sulphuryl chloride in presence of a 
catalyst, polyohloro derivatives are obtained.— T. F. B. ^ 

Pitch and tar ; Process and apparatus for treating , 

H. W. Robinson. Fr. Pat. 468,320. Feb. 11, 1914. 
Under Int. Conv., Feb. 18 and April 30, 1913. 

See Kng. Pats. 4150 and 10,156 of 1013 ; this J., 1914, 
412.— T. F. B. 


1V.-CX)L0UR1N6 MATTERS AND DYES. 

Fuaarium ; The colouring mailers of . Besssonoff- 

Comptes rend., 1914, 169, 448—460. 

A RED and a yellow colouring matter were isolated from the 
fungus Fuaarium orobanchus. The former had the proper- 
ties of a carotine ; it crystallised in tablets and yielctod 
different coloured solutions when dissolved in various 
solvents. The absorption bands exhibited by these 
solutions (violet in chloroform, rod-violet in benxw, and 
yellow in cumene after boiliim) showed a gradual displace- 
ment in the order given. The yellow colouring matter 
was crystallised from its aqueous solution ; it noted as a 
feeble acid and was always accompanied by sugar. — W.P.8. 

U.S. imports of dyestu^s. Oil, Paint, aud Drug Bep., 
Aug. 31. 1914. [T.R.] 

The American situation in dyestuffs is still acute. The 
authorities at Washington have tried to make arrange* 
ments for importing these materials from Germany, but 
without success. It is stated that other countries not 
require the stocks now held in Germany, and if means 
can be found to transport them to this country the textffe 
mills here -Mill be enabled to operate for another year. 
Otherwiso many of the cotton, wool, and silk miffs will be 
forced to close in sixty days. 

The European war and U.8. chemical industries. Metall. 
and Chem. Eng., Sept. 1914, 551. 

** Metallubqioal and Chemical Engineering ^ has asked a 
few men, prominent in American dmmistiy, tlie following 
questions ; — 

1. How does the cutting-off of the supply of certain raw 
materials by the Euromn war affect the oontinttity of 
operation of the various chentioal industries in this 
country ? Can any of tbese raw materials be proeused'in 




tlie United States so as to make our indostiies independent 
of other oountries ? What is the situation U the potash 
indos^ t 

2. Will the forced indnstrial restriction in Europe, if it 
oonUnuos long enough, warrant the development in this 
country of Chemical industries which have so far b^n 
almost exclusively Europe T VS^t are the possibilities 
of an American coal tar industry ? 

3. In the case of a long continued war, do yon think 
that the personnel of the American chemical and metal- 
luri^l industries will be affected? Do you think it 
possible that there may be a scarcity of chemically trained 
men or of unskilled workmen ? 

4. Is there enough demand in South American countries " 
for products of the chemical industries to make exports 
from this oountrv worth while and open new markets for 
the chemical indiistrios of this country ? 

In reply Dr. W. H. Niohols stated : — 

1. The supply of raw materials for heavy chemicals 
called for little uneasiness. Stassfurt potash salts being 
entirely out off, the farmer might have to do without them, 
but Buratitutes would take their place. Potash for other 
industries might be secured from sea weed or felspar. 

2. The prospects of the American coal tar industiy would 
depend on the enconragoment which the buyer gave to 
the manufacturer. The experience of the Benzol E^ucts 
Co., which started in a small way to manufacture aniline 
oil, was that although a tariff of 10% was placed on aniline 
oil by Congress, foreign manufacturers rrauced the price 
to a point where it was impossiblo to compete. 

4. The South American market for chemicals was an 
important one, and though not yet develojped, might grow 
into an outlet for American pr^ucts. Tne difficulties of 
doing business in South America had been caused by lack 
of banking facilities. All U.S. copper mines had rMue^ 
production by 60% and the refineries had followed suit. 



Imports 

Into 

Oemisny. 

Exports 

from 

Qerawny. 

Bsesis of 
exports ofer 
Impiwts. 

I 

67,50t 

673 

842,898 

16,811 

163,874 

276,892 

15,688 

160,686 

II 

Ill 

8,288 




Division II. included aniline oil and salt, naphthol and 
naphthylamine, anthraquinone, nitrobenzol, toluhline, 
resorcinol, and phthalio acid. 

Division III. included aniline dyes, anthracene dyes, 
other than alizarin rod, alizarin red, and indigo. 

At present the Unit^ States pr^uoed about 30% of 
its requirements of aniline dyes (Division III.), but almost 
entirely from materials of Division II. brought from 
Germany. 

In Division II. Germany controlled the world's markets. 
This control was duo to the field becoming much inter- 
woven, each of its hundred or more products beiiu depen- 
dent upon or made up of one or more other products, no 
one of which was of use without others. Not one of the 
22 factories in Germany was independent of other factories 
in Germany, whereas together tnoy were independent of 
sourora outside Germany. It would not do merely to 
transplant even the largest German works to this country ; 
a part of each German works would be necessary tfr pro- 
duce anywhere a complete and self-contained industry. 

Except Switzerlanii, no country had succeeded in 
selling to Germany more coal-tar dyes than it bought from 
Germany, but all of them bought more of intermediate 
products from Germany than they sild Germany. 

German exports of tar products and dyestuffs wore as 
follows (in metric tons) : — 




Division 11. 



Division III. 




a 

b 

c 

d 

e 

f 

8 

Net 

totals. 


Aniline 

oil. 

Naphthol 
and naph- 
thylamine. 

' Anthra- 
quinone, 
etc. 

Aniline 

dyes. 

Varicoloured 

alixarins. 

Alizarin 

red. 

Indigo. 

1. United States. . . . 

2,428 

638 

965 

18.865 

2,164 

403 

8,461 

24,004 

2. Great Britain .... 

340 

883 

34 

10,793 

1,130 

1,493 

1,180 

15,235 

8. Austria 

665 

109 i 

284 

5,582 

223 

207 

1,861 

7.975 

4. Italy 

650 


825 

4,097 

158 

•— 

662 

6,802 

6. Buiala 

602 

1,117 1 

008 

1,098 

156 

174 

434 

4,579 

6. Belgium i 

120 

>— 

108 

2,400 

96 

— 

313 

8,037 

7. Franoe 

— 

217 

776 

1,301 

124 

08 

323 

2,839 

8. Switserland .... 

1,217 

272 

1,201 

041 

— 

259 

— 

2,008 

Net totals .... 

6,012 

2,686 

5,123 

88,185 

8,605 

2,724 

7,784 

66,069 

No. of countries Ger- 
many exported to 

11 

6 

11 

82 

12 

9 

21 



As one-half of the copper produced had heretofore gone 
abroad, this curtailment should provide for all local 
requirements. 

InUerviewt on iht coal-tar industry. — ^Mr. William J. 
Matbxsok commented on question (2) as follows:—* 

In regard to intermediate products, such as aniline 
oil, anii^ salts, beta-’naphthol, panoitraniline, etc., 
the industry is already developed, and its growth depends 
in large measure upon the supply of cheap benzol. 

Dr. B. 0. Hbssi commented on question (2), and divided 
ooal-Ur pffoduots into— 

I. Products from coal-tar by distillation, expression 
and like operations. 

XL Products obtained from I. by chemical transforma- 
tion but not themselves dyes, 

in. Dyes made from IL 

Gennaiff's frsnign trade in 1318 in these thiee oUssei 
iriB as loiovs (In mMrio tons) 


The number of coal-tar dyestuff works was as follows : 
22 Germany, 11 France, 11 Great Britain, 9 United States, 
4 Austria-Huiu^, 4 Switzerland, 2 Holland, 2 Rnssia, 
1 Belgium, 1 Greece, 1 Italy. Sixteen plants that made 
coal-tar dyes had abandoned it, 11 in Germany, wd one 
each in Austria, Belgium, France, Great Britain and 
Switzerland. Fourteen had been absorbed by outers, 
six in Germany, four in Switzerland, two in Ikanoe, and 
one each in Belgium and Holland. 

A complete coal-tar dye industiy in America would have 
to make about 700 different dyes. In the fiscal year 
1913 — 1914 America imported indigo worth |l,0M4i^, 
alizaiin $846,469, both uee; $7,464,134 worth off anilftia 
dyes with a duty of 30% and aniline oil with a dpty of 
10%. These 700 different aniline dyes would ayerage a 
noBs annual income each of about $10,000. To intrcduce 
700 different sets cd open^ons and perhaps 360 different 
sets of apparatus at one Ume to produce on the average 
for each set oi operations a gross of $36 per d^ would 
require an initial outlay of $6,000,000. mdk of 
Idim 700 products lequirM good mannifroture from the 





•tart beoaufa good qualitiM ol eaoh worn already on the 
market. It wee one thing to detelop inch an indoitiy 
and to m ain t ai n it against newoomen, but another to 
haOd it np in the faoe of competition and to hold it against 
those who developed the bnsmeas, knew all its ins and oats, 
had their expenenoe and plant bought, paid for, and 
written off long ago. It could hardly expected that if 
•accessfol this would employ as many as 7000 people, and 
the gross made out less than 0*4% of the total import 
husiness. 

This industry could not be successfully transplanted 
•nd attempts to transplant part only had not resulted in 
any self-contained and independent industry anywhere 
but in a thing whose roots were still in German soil. If it 
oould be transplanted as a whole the net result would not 
be commensurate with the expense, effort and risk con- 
nected with it. 

Dr. L. J. Matos said that the question was primarily, 
whether they produced enough ooai tar to make them 
independent of any foreign source of tar, and also whether 
higher prices could be obtained for certain tar distillates 
than the colour industry could afford to pay. 

It was not so much a question of inabiuty of chemists 
to produce dyes, but of the temporary handicap of ntit 
hamng the eapeeiaUy designed and constructed appliances 
for the proper conduct of the technical operations in 
elaborating the several raw materials to middle and 
ultimate products. 

Tat producte, dyestuffs, and hydrochloric acid, eU, ; German 

prohibition of export of . Consular Repts. No. 115. 

[T.R.] ^ 

The British Consul-General at Rotterdam reports that 
the Heichsanz^er, Berlin, of September ISth contains a 
decree prohibiting the export of hydrochloric acid, dye- 
stuffs, and all materials used in the manufacture of ex- 
plosives, as^well as coal-tar dyes, tar, and other products 
of the chemical industry, except benzoic acid. 

Patents. 

Azo-dyestuffs from the arylides of 2.^-hydroxynaphthoic 

acid; Manufacture of . A, Q. Bloxam, London. 

From Chem. Pabr. Griesheim Elektron, Frankfort a /M., 
Germany. Eng. Pat. 10,085, April 23, 1914. 

The arylides of 2.3-hydroxynaphthoic acid are combined 
with diazo- or tetrazo-compounds of the anthraquinone 
series to form red lake colours, fast to oil, or the combina- 
tion may be effected on the fibre to give dyeings which are 
faster than the corresponding ones from /9-naphthoL 
■Cotton padded with the anilide of 2.3-hydroxyaaphthoio 
acid and developed with the diazo-oompound of 1-amino- 
anthraquinone is dyed a brilliant red, fast to soap and 
light.— -J. B. 

Tal dyestuffs ; Process tor making . Farbwerke voftn. 

Meister, Lucius, und Brfining. Second Addition, dated 
. Jan. 26, 1914, to Fr. Pat. 447,592, Aug. 23, 1912. Under 
Int. Conv., June 11, Sept. 18, Oct. 6 and 13, 1913. 

iSBE Eng. Pat. 3682 of 1914 ; this J., 1914, 743.— T. F. B. 

J^olyazo dyeOuffs; Process for producing Mice L. 

OMwella und Co. G. m. b. H. IV. Pat. 468,065, April 11. 
1913. 

JSbe Eng. Pat. 17,030 of 1913 ; this J., 1914, 743.— T. F. B. 

Ato dyestuff which can be developed on the fibre ; Process 

for maktM an Kalle und Co. A.-G. Fr. Pat. 

468,902, Weh, 25, 1914. 

;SsB Qer. Pat. 275,660 of 1912 ; this J., 1914, 828.— T.F.B. 

Anthraquinone series ; Process M preparing sMhurised 

r uds of the . Chem. Fabr. CTrieib^-IClc^ron. 

Pat. 468,373, Feb. 12, 1914. Uadbr lot. Canv., 
June 4, 1913. 

iSuGer. Pat 271,947 of 1913 ; this/., 1914,548.-0!. F. B. 


Paxnrr Cati, 

colouring maUsr direeUy dyeinqj^^ MmifiMime 

iff a . C. D. Abel, London. From the ActieigtMil- 

schaft fiir Anilinfabrikation, Berlin, Germany. Bug. 
Pat. 1151 of 1900; this J., 1900. 1010. Reportool 
Patent Csmss, Vol. XXXI. Bias. Off. JnL (fatenti) 
Suppl, May 6, 1014. By permiidon. 

This waa an action for infringement btoi^t ly the 
patentees agidnat Levinstem. L^ One of tbs dalms in 
the patent was for the manufacture of the coloaring 
matter by boiling meta-dinitrophenol 1:2:4 an 
aqueous solution of sulphur and a sulphide of an 
metal. The defendants alle|^ {inter alia) that the 
patent was invalid for want m subject matter by reason 
of a prior SMificatioh of Cassella (Eng. Pat. 19,831 of 
1896 ; this J., 1897, 734), Mid for insuffioienoy of the 
speoifioation. They contended that if a wide oonitmetloa 
was put upon the speoifioation and the patent was for a 
boiling process, inst^ of a melting one as in Cassella's 
speoifioation, there was no suffloient subject matter ; that 
the plaintiffii* speoifioation did not suffioienily dwfinn the 
limits of variation; and that the defendant’s prooess 
differed from the patented prooess in the fact that in it 
not meta-dinitrophenol 1:2:4 but a sodium salt thereof 
was used. The plaintiffs contended that their speoifioation 
ought to be widely construed and that the sodium salt was 
an equivalent of meta-dinitrophenol. The Court held, 
that a narrow construction must bo put on the specifica- 
tion; that the substitution of a comparatively long 
boiling prooess for the comparatively abort melting 
process m Cassella was of great oommeioial hnportanoe, 
and that the patent was not wanting in subject mattw ; 
that the patent was not invalid by reason of the limits of 
variation not being defined; but that the sodium salt 
was not a known ohemioal equivalent of meta-dlnltro- 
phenol; and the patent had not been infringed. The 
action was dismiss^ 


V,— FIBRBS; TBXTILBS; OEUdOUM; 
PAFBB. 

Plastic materials [artificial silk, etc.l Pecotfery of volatile 

solvents used in the manufacture of . 

Barth41emy. Les Matitres Grasses, 1914, 7, 4208—4213. 

The absorption capacity of sulphuric acid for ether is a 
function of its sp. gr. From air containing only a few 
parts of ether per 1000 (as in artificial silk fkotorjM), 
sulphuric acid of 66^ B. (sp. gr. L84) will absorb oii^ 
about one mol. of ether, and acid containing one or mote 
mols. of water will absorb little or none. An equimoleoular 
mixture of ether and strong salphuric acid is deprived of 
its ether by pessage of a current of moist im, alter 
sufficient hydration of the add (compare Fr. Pat. 350,298 of 
1905 ; this J., 1006, 71, 025). Of other volatile solvents 
carbon bisulphide could be absorbed as potassium 
xanthatc by alcoholic potaMium hydroxide, or by slkaH- 
oelluloee for conversion into viscose; whilst toluene 
(or benzene) vapours might be absorbed by hot con^ 
centrated sulphuric acid or by sulpho-nitrie acid, to obtain 
tolueneeulphonio acid or p-nitrotoiuene.— C. A. H. 

Wood pulp and cellulose; Withdrawal of German prohibition 

of export of . Consular Reports. No. 115, [T.It.J 

The British Consul-General at Rotterdam reports that the 
Beichsameiger, Berlin, of September IStn oos4aiai a 
proclamation oanoclUng the prohibition of exports and 
transit of mechanical and ohenuoal wood pulp and ceUnlose. 

Patents. 

Fibrous and Uke materials f isool] ; Apparatus for drying 

. G. Stone, North A^vw, IbMis., U.&A. 

Pat 201, Jan. 3, 1914. 

HiAann at is fbrosd through a eondiilt bavliig sMs* 
branobes eeoh tsmiinktiag in a vidve-ooittroMi O^Bst 
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pointing upwardi. Over each orifice is fitted a vertioal 
perforated pipe fixed into the centre of the base of a stage 
and keeping the valve open by depr^ng a ]^n so long as 
it remains in position. The material is built up on the 
stage around tbe central piM and the whole supported by 
a bag or other porous envelope. The stage is suspended 
by fneans of frame standards to a countor-balanoing 
lever, the weight on which is so adjusted that when the 
material has dried to a sufficient degree the frame and 
stage are lifted off the hot air orifice over which they fit, 
at the same time releasing the valve so as to close the 
orifice.—J. F. B. 

Animal wool; Procesa of making avbsliluka for 

C. Chavez, Mexico (Sty. U.S. Pat. 1,104,166, 
July 21, 1914 ; date of appl. May 20, 1913. 

Wastk fibre is steeped in water and submerged sucoes- 
sively in baths of caustic soda at 1*027 sp. gr., bleaching 
powder solution at 1*041 sp. gr., and sulphuric acid and 
sodium bisulphite at 1*034 sp. remaining in each bath 
for 3—4 hours. The material is then treat^ in a boiling 
basic” bath of sulphuric acid and sodium bisulphite 
at 1*02 sp. gr., then in cold caustic soda at 1*152 sp. gi*. 
for mercerisation ; lastly it is again treated with bleach 
liquor at 1*041 sp. gr. and finished with sulphuric acid and 
sodium bisulphite at 1*02 sp. gr.— J. F. B. 

Cellulose esters of organic acids; Process for preparing 

. Knoll und Co, Ger. Pat. 275,962, July 15, 

1911. 

To effect a regular and systematic reaction of cellulose with 
organic acids, the csterifying agent is circulated through 
a series of vessels containing cellulose in various stages of 
esterification, in such a manner that it comes in contact 
in successive vessels with cellulose in a lower state of 
esterification. A diluent in which the restilting ester 
is insoluble, may be added to the esterifying agent, and 
the presence of a catalyst is advantageous. — ^T. F. B. 

Acetylcellulose solutions; Prodvotion of white or coloured 

opaque objects from primary . Knoll und Co. 

Got. Pat. 276,013, Nov. 14, 1912. 

Am aromatic acid, ester, or ether which does not dissolve 
or decompose acetylcellulose (phthalic acid, ethyl, methyl, 
or /i^-naphthyl benzoate, benzyl chloride, anisol, etc.), 
is added to a solution of acetylcellulose in acetic acid, 
or to the mixture before acetylation. The resulting 
mixture is heated for a short time until a clear solution is 
obtained, and this is precipitated in the usual manner 
by meaiui of water, salt solutions, etc., to form stable, 
white, opaque filaments or other objects. Coloured 
opaque products may be obtained by adding suitable 
dyestuffs to the solution. — T, F. B. 

Poper pulp; Machines for straining . W. W. 

Beaumont, London. Eng. Pat. 17,562, July 31, 1913. 

Ik the type of strainer consisting of a rotating and vibrating 
drum paHly immersed in the pulp, which passes upwards 
from tne outside through the slits and is disoharged from 
l^e ends of the drum (see Eng. Pat. 23,191 of 1912), the 
open ends of the drum are provided with fianges, faow or 
grooves, forming a joint with similar arrangements on 
the ends of Uie vat, the joint being packed with fiexible 
or adjustable metal or ” woodite ” rings kept in position 
by pneumatio or other extensible rub&r filling, or by a 
spring or tension device or a metal spiral band which may 
be filled with felt.-J.F.B. 

Bhaching UgnoedMose and pectoceUulose ; Process for . 

A. R. do Vains, Paris. U.S. Pat. 1,106,9M, Aug. 11, 
1914 ; date of appl., Aug. 18, 1913. 

SiB Ft. Pat. 449,497 of 1912 ; this J., 1913. 482.— T. F. B. 

BsaBng engines for ike manuheture cf paper and similar 
pnraom, R. Marx. Fr. Pat. 469,011, Feb. 27, 1914. 
Uttoer Int. Omv., April 17, 1918. 

SBi Bill. PM. 9049 of 1918 ; this J., 1914, 20.— T. W* B. 


Treatment of seaweeds. U.S. Pat. 1>108,288. Bee VII. 

Composition [for mmiski containing sulphite waste and 
sheUac. U.S. Pat. 1,103,267. See XHI. 

Manufacture of syrup and other products from alfalfa.. 
U.S. Pats. 1,104,136 and 1,104,136. See XVIL 

Apmratus for separating solid matter, more particularly 
fibrous matter, from liquids such as waste water. Eng. 
Pat. 6793. See XIXb. 

Protecting dodiing, furs, skins, etc., against moths, beetles,. 
and insects. Eng. Pat. 10,379. See XIXb. 


VL-BLEACHIN6 ; DYEING ; PRINTING ; 
FINISHING. 

Silk ; Cause and prevention of the defect in piece-dyed 

fabrics supposed to be due to a splitting of the fibre of . 

B. I^eoh. J. Soc. Dyers and Col., 1914, 80, 272—277. 

The defect known as soap-mark, break-mark, chafe- 
mark, fioohetti, lousiness (American), etc., is shown to 
be due to a mechanical scarring of the fibre, the resulting 
particles and minute fibrillte giving the optical effect 
of a lighter shade owing to their broken surface. Mechanical 
injury is the cause of the defect and may occur through 
adhesion during dogumming and through friction during 
dyeing, degumming, or other treatment of the wet goods. 
The trouble is most frequent in goods which offer the 
greatest opportunities for mechanical strains during 
dyeing, etc., i.e. spun silk woven in unions with a harder 
fibre, or even thrown silk in heavy cloths or when woven 
with a harder fibre. Skein silk also sometimes shows 
the marks when the thread is very thick or stiff. Tho, 
defect is avoided by handling the go^ as little as possible, 
for which purpose the cloth is pinned out in separate 
folds on a rigid frame for immersion in dye-baths, etc. 

-^T. B. 


Sodium sulphide ; Rapid determination of in a standing ■ 

sulphide dye-bath. R. N. Len. J. Soc. Dyers and Col.,. 
1914, 80, 277—278. 

The sodium carbonate is removed by means of barium' 
chloride and the dyestuff is precipitated by adding an 
excess of sodium chloride. After settling, the sodium 
sulphide is titrated with zinc sulphate using sodium 
nitropruBsido as an external indicator. If sodium ohloride- 
does not clear the solution sufficiently a little pure cotton 
may be added. The method was tested on dyebaths 
made up from Kryogen Yellow GG., Kryogon Violet 3R., 
Kryogen Direct Blue G. and Katigen Brilliant Green Q., 
and except in the case of the violet was found to give a. 
sharp ena-point. — J. B. 

Patents. 

Bleaching ; Washing apparatus used in , W.. 

M’Murray and T. Knowles, Lambeg, Ireland. Eng. 
Pat. 17,971, Aug. 7, 1913. 

A MAOHiNX for washing in rope form consisting of a number- 
of adjacent boxes, having separate water inleto and. 
outlets, through which the cloth passes in succession. 
A squeezing roller runs over the set of boxes and the- 
cloth preferably enters the apparatus at opposite ends 
and is taken off at the middle.-^. B. ^ 

Yams, dubbings, rovings and divers ; Cleaning, washing , . 

and otkerwUe treating textiles in the form of' . F. F. 

Laiivei, Milan, Italy. Eng. Fat. 26,078, Nov. 18, 1918..^ 

Tin material travels between pairs of oormgated roUera. 
so afTanged that the peaks m the oomigations ooaie 
opposite one another. The upper loQeii are moimted. 
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on a frame which can be moveii to adjust the distance 
between the roUers. An automatic reversinff gear is 
used.-^. B. 


VEL-ACam; ALKALIS; SALIS; MQII- 
MKIAUJC JEEJDi^^ 


Dyeing maekinee. C. Callebant and J. de BUoquy, 
Brussels. Eng. Pat. 24,721, Oct. 30, 1013. 

Cyundeioal receptacles of inert material {e,g. earthen- 
ware), which hold the material to be dyed, have perforated 
false bottoms and perforated covers. The cylinders rest 
in seating at the bottom of the dye-vat, through which 
they Are in communication with the circulating pum^. 


Dyeing ; Method of . H. C. Brook, Hartford, Conn. 

U.S. Pat. 1,096,907, May 19, 1914 ; date of appL, Sept. 
30, 1913. 

Matbbial in the form of piece-goods is doubled longi- 
tudinally and joined together at the selvedges to form 
a tube ; the two ends are joined and the endless tubular 
belt is passed between a pair of pressing rolls situated 
above the d3W-bath so that the lower portion of the fabric 
hangs freely in the liquor. The fabric is guided into 
and out of the press by two guide-rolls as it moves for- 
ward ; the air imprisoned in the tube “ balloons ” the 
fabric as it passes through and out of the liquor, thus 
smoothing out all wrinkles by a gentle tension during 
its treatment with the dye-liquor.—^. F. B. 

Fabrics ; Decoration of . Winsor and Newton, Ltd., 

and H. Emens, London. Eng. Pat. 21,160, Sept. 19, 
1913. 

The threads, constituting the design of the fabric, are 
first impregnated with a liquid which reduces the porosity, 
such OS a solution of wax in a hydrocarbon or a ohloro- 
derivative of a hydrocarbon, and then, when dry, with one 
or more colouring fluids, e.g., with a finely sub-divided 
pigment incorporated with a thickened drying oil, or an 
artist’s water colour or dyestuff incorporated with an 
aqueous solution of gelatin. — B. N. 

Printing machines for textiles^ ^ other fabrics . 

Elsassische Masohinenbau-Ges., Mtllhauson, Germany. 
Eng. Pat. 28,503, Deo. 10, 1913. Under Int. Ckmv., 
March 15, 1913. 

In machines for printing in in^lio in which a small, 
yielding impression roller is interposed between the 
engraved roller and the pressure roller, the latter . is 
replaced by a pair of pressure rollers of larger diameter 
than the impression roller, which is disposed Iratween them 
in such a way as to prevent lateral deflection. — -J. B. 

Dyeings on the fibre ; Prodneing fast . R. Hers, 

Frankfort, Germany, Assignor to Cassella Color Co., 
New York. U.S. Pat. 1,107,164, Aug. 11, 1914; 
date of appl., Feb. 21, 1913. 

Sbb Eng. Pat. 26,897 of 1912 ; this J., 1913, 1007.— T.F.B. 

Dyeing apparatus. A. R. Whitehead and J. Farrar. 
Fr. Pat. 468,713, Feb. 12, 1914. 

Sex Eng. Pat. 28,246 of 1912 ; this J., 1914, 20.— T. F. B. 

Prints and colours ; Production of fast . H. Levinstein , 

and Levinstein, Ltd. Fr. Pat. 468,246, Feb. 9, 1914. 
Under Int. Conv., Feb. 10 and 20, 1913. 

See Eng. Pats. 3427 and 4316 of 1913 ; this J., 1914, 
309, 360.— T. F. B. 

Prints on fabrics ; Process for (draining fast by means 

of dyestuffs applied by redaction, K. Gross. Fr. Pat. 
^,762, Feb. 20, 1914. Under Int. Conv., Feb. 27 
and Sept. 2, 1913. 

Sm Ger. Pato. 272,626 and 272,627 of 1913 ; this J., 1914, 
647.— T. F. B. 


Skaching sbhUkms coniaitting PUauout thUmds ami mdhod 
of produeiug Vk saens* U.S. P«t. 1,105,399. Sh TU, 


Sulphurous acid ; Volumetric method for the determinaiion 

of G. R Jamieson. Amer. J. 8ci., 1914, 88» 

166-168. 


SuLPHUBons acid is titrated with potassium iodate in the 
presence of 16 — 20% HCl and ,a small volume of an 
imn^cible solvent such as chloroform, the solution being 
cooled to 15° — 18° 0. The potassium iodate is standard- 
ised with pure, resublimed iodine, and the end point in 
each ease is indioateil bv the disappearance of the violet 
coloration of the chiorofonn. The equations are c 
KI0,-i-2H^0,-f2HCl«2H^04-i-ia+KCf-i-H|0 j and 
4lH-KI0,-f6HCl«KCl+6ICl+3H,0.— 0. R. 


Sodium bichromate. ; Manufacture of G. Ulm, 

Chom.-Zeit., 1914, 88 , 670. 

Chrome iron oro, quioklime, and a portion of the neoeasary 
sodium carbonate, are finely ground, thoroughly mixed, anid 
calcined to the sintering point (900° — 1000° G.) without 
fusion of the mass, the fuel consumption being about 160 — 
200 parts of coal for 100 parts of ore. Leaching with a 
solution of the remainder ot the requisite sodium carbonate 
takes place under pressure in autoclaves fitted with stirring 
gear, the insoluble residue being thoroughly exhausted and 
filter- pressed. The concentrate chromate liquor is treated 
with not quite the equivalent quantity of sulphuric acid, 
a slight excess of chromate preventing the formation of 
ohromio acid, which would attack the iron evaporating 
vossols. The latter are oast in one piooo with the neces- 
sary heating coils and are provided with a stirring 
device to prevent the deixisition and burning of so^um 
sulphate on to the heating surfaces. Tne solution 
is evaporated to 60° B. sp. gr. 1*7 1), filtered and 
concentrated in iron basins to a paste containing 67% of 
chromic acid. The separated s<^ium sulphate is freed 
from bichromate b^i r^uotion with sulphur dioxide or 
hydrogen sulphide, and precipitation of ohromio hydroxide. 
Newer methods of manufacture are the treatment of 
monoohromate with ammonia, followed by oarbonation 
and deposition of sodium bicarbonate ; the use of caustic 
alkali in the place of alkali oarbonate ; and a method 
devised by the author, aooording to which only half the 
necessary sodium oarbonato is used for decomposing the 
ore, the remainder being replaced by sodium snlpnaAe, 
formed in the later stages of manufacture. — 0. X(. 

Hypochlorites; Stability and oxidation potential of^—^. 
Contribution to catalysis and a hypochlorite-carbon cell, 
K. A. Hofmann and K. Ritter. Ber., 1914, 47, 
2233—2244. 

Behaviour of hypochlorites at increased temperatures and 
in presence of carbon dioxide. The stability of nearly ^ore 
calcium hypochlorite (now available in large quanti^), 
a mixture of hypochlorite and chloride, and bleaohii^ 
powder under difiorent conditions was compared, with the 
following results : — 



Content of available chlorine* fell ftom 

Treatment. 

Hypochlorite. 

Hypochlorite 
+ chloride. 

n^ojiliig 

powder. 

Seven hours at 90® 
C. In a current of 

% 

% 

% 

dry, COt-free air 
Eight days in shal- 
fow disnes in still, 
moist air oontoin- 

7662 to 70-6 


86*61 to 22*47 

ing OOi 

Five hours In dry 

76*62 to 68 46 

46*80 to 21*06 

86*61 to IS'IB 

carbon dioxide . . 

76'62 to 66*66 

46*8 to 86 

86*61 to fia 


• Total oxidlsliig power as detar^i^ witii ao kHfl ed p nta tal .l ia i 
iodlds sotattouTtaJOUktad to fm ofatoiloe. _ 

Of, 
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In a oorimit of moiit carbon ^lide the thT66 pr^ 
loct the whole of their available chlorine, but whllet 
chlorine alone was evolved from the bleaohii^ powder and 
the mixtore of hypochlorite and ohbride, this pore hypo* 
chlorite gave a mixture of chlorine and hypoofalorous acicL 
The free nvpochloroue acid prodnced by the action of a alow 
current of carbon dioxide on a solution of calcium hypo- 
chlorite was largely decomposed : 4HC10aHCSUi+ 
HGl4-Cl|-(-H|0 ; with a solution of bleaching powder 
the free chlorine was increased at the expense of the 
chlorate. With ammonia both bleaching jmwder and 
calcium hypochlorite gave a nearly quantitative yield of 
nitrogen. 

Saviour of hypodUorite and hkaching powder with 
eaUdyeere. Ihetinction between oxygen^carriere and oxygen^ 
evolving caUdyaers. The experiments were made with 
solutions of ^oium hypochlorite and bleaching powder 
respectively, which had been shaken with excess of lime 
ana filtered. With both solutions vigorous decomposition 
was effected by oxides of cobalt, nickm, and iridium, whilst 
oxides of chromium, iron, manganese, uranium, bismuth, 
palladium, osmium, thallium, and vanadium had practically 
no effect. In presence of ruthenium and rhodium salts the 
hypochlorite was more stable than the bleaching powder, 
whilst the reverse was the case in presence of copper 
sulphate and lead nitrate. The view that the activity 
of hypochlorites and other oxidising agents such as hydro- 
gen peroxide, can be increased by Edition of oxygen- 
evolving catalyscrs is incorrect, and in this respect a dis- 
tinction must be drawn between the oatalysers mentioned 
and oxygen-carriers. With the latter, e.g., osmium 
tetroxide, intermediate products of higher oxidation- 
potential are formed, and hence the oxidising power is 
increased, but oxygen-evolving catalyscrs, e.g., iridium 
and cobalt oxide, are capable omy of inducing (presumably 
by surface condensation) the interacion of at least two 
mols, of hypochlorite with liberation of gaseous oxygen, 
without any appreciable effect on oxidisable sulwtanoes 
which may be present. 

Oxidaiion-pdential of hy^hloritea and its electromotive 
uiilieation. Using unattaokable electrodes of platinum, 
magnetite, or gold, the potential of calcium hypocldorito 
solution saturated with calcium hydroxide, in two experi- 
ments, was 0*938 and 0*931 volt respectively referred to 
the standard hydrogen electrode; that of a bleaching 
jpowder solution saturated with calcium hydroxide was 
0*953 volt. Solutions of sodium hypochlorite gave some- 
what higher values when made alkaline with sodium 
carbonate and somewhat lower values when made alkaline 
with sodium hydroxide. A cell of the following construc- 
tion : 


platinum In a solu- 
tion of sodium hypo- 
dhkttlto containing 
sodium carbonate 




solution of 
ium chloride 


sine in 10% solution 
of caustic so<la + 
sine oxide 


gave an E.M.F. of 2*24 volts and a current yield of 92*2% 
of the oxygen consumed. A coll of the Meidiuger type, of 
similar composition to the foregoing, except that a 50% 
solution of potassium carbonate was used instead of the 
sodium chloride solution gave a nearly quantitative current 
yield, and after continuous withdrawal of current a 
potential of 2*1 volts was always again obtained. Cells 
were also constructed with carbon anodes. The cell : 


plstlnttm in alkaline Sff'-oaustlo soda 
sodium hypochlorite solution 
solution 


beeohwood charcoal 
in platinum wire 

S uze immersed in 
f-oaustic soda 


gave an initial E.M.F« ▼olt, falling to 0’7--0*87 

volt after withdrawal dt ouzrent ; the current-yield was 
74-— 76%, and uM^otively active oxygen was 
oonverted almoM into carbon dioxide. 

It it thus pcaadblt tid bxidise carbon at the ordiuaiy 
tempeiidmlaao^ ran which outient can be withdrawn 
oonmoaillll^ bat an Inipeovid aaribopt eleotrodeeapalds 


.dmmoiiiiifii ekkride; Mixed cryakda of wUh man- 

ganeneKhride, H, W. Foote and B. Saxton. J.Amer. 
Ghem. Soo., 1914, 86» 1695-1704. 

Thi sqlnbility of varying mixtures of ammonium chloride 
and manganeee chloride m water at 25** C. was determine 
both residues and solutions being analysed, and the oom- 
position of the solid phases thus ascertained. The results 
are given in tables a^ a carve diagram and show that one 
double salt, 2 NH 4 Cl,MnCl|, 2 H| 0 , is formed, and that this 
forms with ammonium ohlorkfe two series of solid 
solutions ; there is a gap between the limiting composi- 
tions of each type, which are approximately a-oiystals : 
NH 4 CI 74, MnCS* 20, H,0 6 % ; /J-crystals ; mfii 64, 
Mna, 28, H,0 8%.-A. S. 

Calcium nitrate^ Part III. The ihree-componeni eyetem : 
calcium nitrate^ h'me, water. H. Bassett, jun., ami H. S. 
Taylor. Cham. Soo. Trans., 1914, 105, 1926— 1941. (See 
also this J., 1912, 332.) 

By the investigation at 25^ and 100^ 0. of the solid phases 
in equilibrium with oaloinm nitrate solutions containing 
free lime, the basic nitrate, CaiNiO*, and its several 
l^dratos, but no series of solid solutions OaO, x N|0|, y H|0 
((Cameron and Robinson, this J., 1907, 1197) were found. 

— 0. E. M. 


Polyeulphides of calcium. G. A. Barbiori. Atti R. Aocad. 

dei Linoei, Roma, 1914, 28, IT., 8—12. 

The author has shown previously (Atti R. Acoad. dei 
Linoei, Roma, 1910, 19, II., 584 ; Z. anorg. Chom., 1911, 
71, 347) that unstable hydrated salts may frequently be 
isolated in the form of addition-compounds with hexa- 
methylenetetramine. By the interaotion of oaloium 
ohlonde with ammonium nentasulphide and with an 
ammonium polysulphide solution oontaining a smaller 
proportion ot sulphur, in presenoe of hexamethylenetetr- 
amine, the two compounds, CaSs* 10 H|O, 2 C«N' 4 H|, and 
CaS«,10H|O,2C|N«H.|, respectively were formed as 
oran^-yeUow orystauine substanoes. By treating aqueous 
solutions of oaloium polysulphides with hexamethylene- 
tetramine and analysing the precipitates produced, it was 
found that the, solution obtained oy boiling sulphur with 
milk of lime oontained the tetrasulphide and that obtained 
by heating sulphur with calcium hydrosulphide solution 
oontained the pentasulphido of calcium. — A. S. 

Niobium; Eeduetion of quiiwuevalent . A. Stabler. 

Ber., 1914, 47, 841—843. 

SoLimoNS of niobio acid in hydrochloric or sulphurio acids, 
and of niobium pentaohloride in hydroohloric acid when 
reduced eleotrolytioally became intensely blue, but no 
chlorides or sulphates of the type, NbCl.,6H,0 or 
Nb,(S 04 )a, could be isolated as is the ease with titanium 
and vanadium. Evidence was forthooming that the blue 
solution was of a colloidal oharaoter ara contained a 
substance which separated on the addition of ammoniam 
chloride, and was very similar to molybdenum blue. The 
reduction of solutions of quinquevalent niobium with «no 
or by electrolysis using a It^ amalgam cathode gave 
brown solutions which behaved with ammonia, hydrogen 
peroxide, mercuric chloride, etc., in a manner similar to 
trivaleot titanium. This solution also reduced copper 
sulphate to metallic copper. The blue solution obtained 
by eleotrolysis gave with gold chloride a *' niobium purple ” 
similar to ** purple of oassius,” probably consisting of 
colloidal gold adsorbed by niobio acid.— G. F. M. 

Radium emanation t Action of on mixturee of hydrogen 

a^ 0. Soheuer. Comptes rend., 1914, 166, 

Ik mixtures of hydrogen and oxygen produced W electro- 
lysis, rapid oombination occurs under the influenos of 
radium emanation, whether the latter is mixed with the 
gases, or enclosed in a bulb. The ratio of the number of 
moleouies o! gas oombined to the number of pairs of ions 
foimed per utrie-seoond, is indmxmdent of the pressure 
(ff tlm gM ai»d amoonts to ff4-*--6*6 : 1 when the emanatkm 
iiinixMwlththeiae. The pr(4iioti«ra water and sma^ 







qmtitiMof hydragoaiwroxkb; tiie graater pirt of tiM 
fomitt if piob*bly prodooed by deoompofition of hydrogen 
peroxide. No oione if prodaoed end only minute quan- 
iitkf are fonned by the aotion of radium emanation on pure 
oxygen.^. EL L. 


Bromine hyditUe* EL Qiran. Comptea rend.. 1014, ISO. 
246-^248. 

Tex method of thermal analysis showed that bromine 
hydrate has the formi^, Br.+8H,0, and this was oon- 
fixmed by a determination of bromine in the or 3 nitals dried 
in a centrifuge. — ^F. Sonv. 


in platinum (at W* C.), causiBg a marhed inereaae in the 
meotrioal reaistanoe cl the nwtal and a oorreaponding 
decrease in its temperature-coefficient The aetiee 
hydrogen is not aSeoted W an electrostatic field and there- 
fore does not consist of hydrogen ions. Tungstic oxide, 
platinum oxide, and other substances contained in a 
tungsten filament lamp together wiUi hydrogen at rery 
low pressure, are rapi^y reduced when the filament is 
heated above 1700*’ R., although otherwise they are not 
affected by hydrogen. (See also Langmuir, J. Amer. Ohem. 
Soc.. 1012. 84^ iflO ; E^man, ibid!, 1018, 85, 027.) 


Kelp industry ; The Report to the Board of Agri- 

culture for Scotland on Home Industries in the High- 
lands and Islands, 1014, 118—131. [Od. 7564.] 

THasa has been a marked increase in the production of 
kelp since 10^, and the conditions are favourable for 
furwer extensions and developments, especially in respect 
to improved methods of collection and utilisation, since 
the South American sodium nitrate deiKMits, from wUoh 
foiu-fifths of the preeent supply of iodine is derived, are 
being gradually depleted. The Scottish sea-weeds are 
conuderably richer m iodine than the dant kelps of the 
Pacific and the Japanese seaweeds. Two methods of 
utilisation of the al^ are available, the dry method of 
burning or carbonising and the wet method (see Stanford, 
this J., 1884, 287 ; 1886, 218 ; 1894, 698), although up 
to the present the latter has proved expensive in actual 
commercial working. In the United States a luge com- 
pany is now enga^ in the manufacture of potassium 
salts from kelp on a commercial scale. The kelp is collected 
at ^ by a boat fitted with a power-driven cutting device 
which can be lowered to about 8 ft. below the keeL From 
the boat the kelp is delivered to an elevator and carried 
to a closed dryer in which it is kept in constant motion at 
not above 100*’ 0. The drying should follow as soon after 
collection as possible, since the value of the sea-weed is 
reduced by exposure to the air. The dried weed is calcined 
at not above 400** C. in a brick kiln having a fireclay 
lining and a cast-iron grate through which air enters. 
The volatile products pass to condensers through a tar 
chamber kept at an uniform temperature at the top and 
superheated at the bottom, lie ash is treated for Uie 
recovery of potassium salts, iodine, etc. The following 
products are manufactured at the factory : calcium, 
sodium and magnesium sulphates, potassium chloride, 
cyanide, chlorate, and nitrate, sodium chloride, calcium 
carbonate, carbon, iodine, bromine, ivory black, varnish 
gum, creosote, alcohol, acetone, and combustible gas. 
(See also this J., 1910, 150.)— A, S. 


Hydrogen; Diesoeiation of into atoms* I. Langmuir 

and G. M. J. Mackay. J. Amer. Chem. Soc., 1914, 85. 
1708—1722. » » 


Rvidbnox in favour of the view that at high temperatures 
hydrogen is dissociated into atoms is summarised as 
follows : — ^The loss of heat from electrically heated tungsten 
wires m nitrogen, mercury vapour, argon, and carbon 
monoxide varies with the temperature exactly in accord- 
ance with the<»y (Phys. Rev., 1912, 84^ 401). In 
hydrogen, however, the loss of heat rapidly increases above 
1900*’ R. (K signifies absolute scale of temperature) 
and at 3500° K. is more than four times the oscu- 
lated value; no secondary eleotrical effects oapalfie 
of explaining the increase can be detected. At low pres- 
sures the loss of heat from tungsten wires is greater than 
at atmospheric pressure in hydrogen, but not in other 
gases, when a wire of tungsten, platinum, or pallarii^ m 
18 heated above 1300° K. in hydrogen at a very low piessuxe 
(0*001— O-02 mm.), the hydrogen slowly disappears. It 
is not absorbed by the wire but is deposited on the glass 
(sometimes in tub^ a long distance from the bulb), 
especially when this is cooled by liquid air; ordWy 
hydrofsn is liberated when the cooled portions are heatedL 
llie hydrogen which depositB in this way on glass is very 
aothw dhmioally, roaoting with org^ and photphoma 
at the ordhiaiy temMratnio. It ia oapabla aCwnite 
throi^ tong tubas (at low pioMmioi) aafl^^ 


Potash in California. Oil, Paint, and Drug. Rep., Sept. 
7th. 1914 [T.R.] 

Ths first American potash will be produced by the Searles 
Lake plant within three months. The initial output will 
only be about five tons a day, but the plant under con- 
struction is expected to produce 120 tons a day. 

Detection of nitric acid with ferrous sulphate. Belhicoi. 
See XXIII. 


D^ermination of sulphur in spent mtide^ Marsden. See Ha. 
Patxsts. 

SvMuric acid and other liquids; Concentriitkm of^-^, 
J. F. Carmichael, Liverpool, and F. Guillaume, Brussels. 
Eng. Pat. 15,678, July 7, 1918. 

In apparatus for the concentration of sulphuric acid by 
the ^‘cascade” process, each basin is provided with a 
half-tube of semi-circulitf cross-section, curved so as to 
lie with its edges against the sides of the basin, from near 
the bottom up to, beyond, and overhanging the lip of the 
vessel ; the arrangement, which is deta^ble, ensures the 
overflow of the ctensest liquid from the bottom of each 
basin. — 0. R. 

Sulphuric add; Method of manufacturing L P. 

Lihme, Lakewood, Ohio, Assignor to The Grasselli 
Chem. Ck>., Cleveland, Ohio. U.S. Fat. 1,103,522, 
July 14, 1914 ; date of appl, June 12, 1913. 

Burner gases are filtered and brought in contact at not 
above 100° C. (preferably at 70°— 90° C.) with a metaUio 
oxide {e.g., iron oxide) capable of absorbing hydrogen 
arsenide and the like. After further filtering, the gases 
may then be subjected to the catalytic action o^latmum. 


Badio-active barium compounds ; Method of troatimg — — 
H.N. McCoy, Chicago, IlL U. 8. Pat. 1,108,600, July 14, 
1914 ; date of appL, March 27, 1914. 

The separation and concentration of radio-active sub- 
stances, such as radium, mesothorium-one, and thorium-X, 
from barium compounds is effected by converting the 
barium and radio-active elements into hydroxides, and 
fractionally separating the barium hydroxide from the 
solution. Par^ precipitation of uie hydroxides of 
birium and the radio-elements is preferably brought about 
by adding alkali hydroxide.— F. Imok. 

Bisulphite of soda ; Process of making . H. Howard, 

Bos^ Mass. U.S. Pat. 1,104,897, July 28, 1914; 
date of apjfi., March 17, 1913. 

A oauoiuM compound, such as ** lime mud," is heated, 
between 30° and 90° C., in contact with sodium soi^te 
and sulphur dioxide in a suitable vehicle. — ^B. N. 

Btsaching solutions containing Utanous chloride and method 
cfp^udnq the same. A. J. Rossi, Nii«ara Falls, N-X., 
Assi^r to The Titanium Altoy Msanfacturing 
L^ New York. U.S. Fat. July 2^14| 

date of appL, AptB 18, 1912, 

Ae alloy of iron and Utaniam oontainiiig less than 59% 
Ti is dissolved In dihite li^rdroohlotte aold ; the eotattohS 
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evaporated under reduced preesure below 100® C. and the 
ciyetalfl of ferrous chloride are removed until the pro|)or. 
tion of titanouB chloride is predominant, the liquid being 
finally filtered.— J. P. B. 

Tikan%um-oxyge,n compounds ; Process for preparing . 

P. Parup. Oer. Pat. 276,026, July 2, 1913. 

Ilmxnitk or other titaniferous iron ore is finely ground 
and mixed with one to two parts by weight of concentrated 
sulphuric acid, the mixture being heated if necessary; 
the sulphate mass is heated to about 600° 0., w’hereujpon 
the titanium sulphate is decomposed, but not the iron 
sulphate, which can be removed by washing, leaving 80% 
Crude titanic acid. This mav bo purified by heating with 
sulphuric acid or an acid sulphate, mixing with common 
salt or other metallic chloride, and heating the product 
to 700° C. and extractii^ with water ; white titanium 
oxide is thus produced. — T. F. B. 

Hydrosulphites ; Electrolytic preparaiion of . Badisohe 

Anilin und Soda Fabrik. Ger. Pats, (a) 276,058 and 
(b) 276,069, July 7, 1912. 

(a.) A DILUTE solution of sodium bisulphite is electrolysed 
in the cathode compartment of an electrolytic cell ; a 
neutral salt, such as a chloride or sulphate, but not a 
normal sulphite, may be added to the bisulphite, (b.) 
During the electrolysis, free acid, especially sulphurous 
acid, or more bisulphite, is added to the bisulphite solution, 
and the process is carried out at a low temperature (0° — 
6° C.).~rT. F. B. 

Seaweeds ; Process for the treatment of for the extraction 

of their eJemewts. M. P. P. Gloess, L. P. J. Darrasse, 
and £. R. Darrasse, Paris, France. U.S. Pat. 1,103,283, 
July 14, 1914 ; date of appl, July 1, 1913. 

Seaweed is treated with a non-alkalino oxidising agent, 
to extract iodine and mineral salts, then with an alkaline 
oxidising agent, to dissolve, and render more viscous and 
detersive, ^e mucilaginous constituents, and, finally, the 
cellulose is obtained as a residue. — F. Sodn. 

Iodine from marine algae; Industrial extraction of . 

L. Laurent. Fr. Pat. 467,768, April 4, 1913. 

The raw material is washed with fresh water, macerated, 
treated with liquors containing potassium salts and/or 
sodium bicarbonate, pressed, and filtered ; the filtrate is 
dialed with alum and treated with chlorine or other 
reagents for the liberation of iodine. — 0. R. 

Hydrogen gas ; Process for the manufacture of . Berlin- 

Anhaltisohe MasohSnenbau-A.-G., Berlin. Eng. Pat. 
6166, March 11, 1914. Under Int. Conv., March 12, 
1913. 

Ik the manufacture of hydrogen by the alternate reduction 
and oxidation of ferric oxide and iron respectively, a gas 
producer is ranged alongside of an ore or reaction chamber, 
and is separated from it by a gas purifier. Compressed 
air from a blower and superheated steam have access to 
both the producer and the reaction chamber. Producer 
gas is first generated in the producer and burnt with an 
excess of air in the reaction chamber, thereby raising the 
latter to the desired temperature, burning carbon, which 
has been deposited, and destroying iron sulphide, which 
has been formed* throughout the reaction mass. Water- 
gas is then generated in the producer and slowly admitted 
to the reason chamber for the reducing pnase, after 
which steam is passed over the spongy iron for the genera- 
tion hydrogen.— 0. R. 

Hydrogen by the decompoaUion of steam ; Manufacture of 

. J.PintsohA,-G. Fr. Pat. 466,739, Deo. 30, 1913. 

FoiB the manufaotniie ol hydromn from steam and iron, 
bloolm or briquettasai^.pitcqMkrsd from natural or artificial 
iiott oxides or carbonatei, #iii| natural or artificial oxides 
or carbonates of magni^m, barium, strontium, or 
The fetrupiibna l a u l h ri a l is made into a 
IfiMibisif h Kwter and oneil%kabbya^inentioBed materials. 


moulded, dried, and oaldned. A mixture of the oxides or 
carbonates cd ofdoium and magnesium, containing 76% 
of the latter in excess over the farmer, forms a smtable 
binding material for' furnishing the requisite porosity and 
strength. — 0. R. 


Oxygen; Process for the manufacture of by the 

fractional distillation of liguid air. L. Simon. Fr. Pat. 
466, 686, Dec. 27, 1913. Under Int. Conv., May 28, 1913. 



T^quid air is intro- 
duced through d, 
into the chaniber, c, 
and is fractionated 
in the worm, e, liquid 
oxygen flowing mto 
the chamber, a, 
and nitrogen passing 
through the top of 
the apparatus into 
the interohangor, h. 
Oxygen, heated by 
the coils, /, passes 
through the conduit, 
j, into the inter- 
changer, h, in 
counter-current to 
the stream of nitro- 
gen. The latter 
passes into the cham- 
ber, 6, by way of 
the valve, kt and 
servos to heat the 
worm, «, before 
escaping at 1, the 
fractionation of the 
liquid air by the 
escaping nitrogen 
being an essential 
feature of the pro- 
cess. — 0. R. 


Marine plants; Process of treating — - [e^racit^ ^ 
iodine, etc.]. M. P. P. Gloess, Paris. Eng. Pat. 16,169, 
July 1, 1913. Under Int. Conv , July 4, 1912. 

See U.S. Pat. 1,103,283 of 1914; preceding.— T. F. B. 


Ammonium sulphate ; Producing . C. Bosch, Assiguoi 

to Badisohe Anilin und Soda Fabrik, Ludwigshafen 
on Rhine, Germany. U.S. Pat. 1,106,919, Aug. 11, 1914; 
date of appl., Apnl 19, 1913. 

See Eng. Pats. 12,846 and 14,114 of 1912 ; thui J., 1913 
363.— T. F. B. 


Calcium cyanamide ; Process and furnace for the con 

tinuous manufacture of , J. H. Lidholm, am 

Dettifoss Power Co., Ltd. BV. Pat. 468,128, Feb. 6 
1914. Under Int. Conv., Feb.. 18, 1913. 

See Eng. Pat. 3546 of 1914 ; this J., 1914, 644.— T. F. B 
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Atbali peroxides ; Process and apparaius for making^ . 

E. Marguet. Fr. Pat. 468»375, A|^ 22, 1913. 

8bb Eng. Pat. 11,174 of 1913 ; this J., 1914, 136.— T. F. B. 

Electrolysis of alkali halidts ; Process and ajMratus for 

the . Siemens und Halske A.-G, Fr. Pat. 468,645, 

Feb. 19, 1914. Under Int. Conv., Feb. 20, 191,3. 

Sbs Eng. Pat. 18,102 of 1913 ; this J., 1914, 23.— T. F. B. 


Hydrosulphite ; Process (or producing anhydrous . 

Kinzlberger und Co. Fr. Pat. 469,060, May 9, 1913. 
Sbb Eng. Pat. 11,010 of 1913 ; this J., 1914, 643.— T. F. B. 

Manufacture of cement from spent or waste lime. Eng. Pat. 
25,672. See IX. 


Feeding devices for roasting furnaces [for pyrites]. Eng. Pat. 
3681. See X. 


Vm.-<}LASS; CERAMICS. 

Olass ; The cohesion pointy a new constant of . E. 

Zschimmer. Silikat-Zeits., 1914, 2, 129—135. 

When two clean plane polished glass surfaces are pressed 
together a firmly adhering oomnination is obtained, in 
which however the surfaces are separated by an air layer 
at least 0*047 mm. thick, and a greyish blue interference 
colour is . produced. The condition is merely one of 
adhesiony the intirhate molecular contact of the glass 
being wanting which is the necessary condition for coition 
between the two surfaces. At high temperatures the 
adhesion slowly passes within a certain length of time 
into cohesion. The temperature required to bring this 
about in a specified time is named the cohesion^poini. 
It is a constant of the particular variety of glass, which 
relatively defines its specific softening properties, and 
allows the course of liquefaction to be exactly followed. 
It is, in fact, a substitute for the melting point constant 
of crystalline substances. If cohesion points are plotted 
against corresponding times of heating a representation 
01 the softening of the heated glass is obtained. In 
practice 30 mins, may be adopted as the standard time 
of heating required to produce coherence of the surfaces. 
The glass, in the form of discs, 10 mm. diam. and 2 mm. 
thick, adhering in pairs, is heated in an electric tube 
furnace (see Zschimmer and Schielz, Silikat-Zeits , 1914, 2, 
45). The course of the coherence is easily follow^; 
a black spot surrounded by Newton rings first appears, 
and gradually increases in size, eventuaUy at the com- 
pletion of coherence extending over the whole disc. The 
end-point is easily rocognis^. Numerous tables and 
curves are given snowing the values of the constant for 
many varieties of glass.-^. F. M. 


Patents. 

Glass or the like ; Process for shapingy graduatingy or 
calibrating tubes of . K. Kfippers, Aachen, Ger- 

many. Eng. Pat. 20,192, Sept. 6, 1913. 

Glass tubes of definite length and cross-section are pro- 
duced by heating and softening the walls of the tute 
which are then by gradual sta^ pressed into contact 
with a suitably shaped mandrel The necessary external 
pressure may be cither mechanical or produced by suitably 
exhausting the tube enclosing the mandrel A tube 
rotated about an axis may also m melted on to the mandrel 
by means of a progi^ve heating apparatus. The 
mandrels may be diaseotibls, and also provided witik 
words, figures or graduations whioli are aconiate^ tarans- 
fenced to the glass tube pressed on thenL<-~W. 0. H. 


Glass furnace, E. H. Miller, Assignor to Laolede-Ohris^ 
Clay Products Co., St. Louis, Mo. U.6. Pat. l,104,37n, 
July 21, 1914 ; date of appl, April 11, 1912. 

The walls of the furnace enclose a reotMigular hearth* 
chamber, and each of the end walls contains a number of 
mixing-chambers, with burner openings leading therebrom 
to the hearth-chamber. Gas- and alr-duots sMsd to the 
mixing-chambers, the gas and air mixing on entering the 
chamber. The bottom wall of Ihe hearth-chamber is 
provided near the centre with a down-draught opening, 
and a deflecting wall located beneath this opening serves 
to divide the discharged gas. — B N. 

Glass furnaces. Soo. Fran 9 aise d’ Exploitation de Fours 
Sp4ciaux 4. Haute Temperature. Fourth Addition, 
dated Dec. 4, 1913, to Fr. Pat. 3e0»102, May 11, 1908 
(this J., 1908, 1020 ; 1909, 141 ; and 1910, 1311). 
Each furnace is combined with two regenerative chambers 
and provided with a fan, affording communication with 
each regenerator and a central column.— O. R. 

Pottery or china^toare ; Method of producing translucent 

ornaments or designs in . R. Greuclt, Berlin. 

Eng. Pat. 10,985, May 4, 1914. Under Int. Conv., 
May 6, 1913. 

The required pictures, patterns or designs are produced 
by applying to the plaster mould in vmioh the pottery 
article is oast, a layer of highly translucent material of a 
lower melting temperature and bv covering this with a less 
translucout material of a higher melting temperature 
but with the same ooeffioient of shrinkage. Only a thin 
layer of the latter is left on the translucent matcml and 
the articles are burned, glazed and finally burned in 
ordinary pottery furnaces. — W. C, H. 


Enamels and process of making them. M. Mayer, Templehof, 
and B. Havas, Araignors to Chemisch Metallurgisohe 
Indus. G. m. b. H., Berlin. U.8. Pat. 1,104,266, July 
21, 1914 ; date of appl, Nov. 19, 1912. 

A WHITE opaque enamel is produced by adding to the 
enamel proper a suitable white refractory material and an 
agent containing spinel for rendering the material opaque. 


Enamelling composition. I. Kreidl, Vienna. U.S. Pat. 
1,104,679, July 21, 1914 ; date of appl, April 25, 1914. 

The enamel contains a colloidal metallic oxide, such as 
zirconium oxide, to render it opaque. — B. N. 

Kilns for making tileSy poUeryy and similar articles. C. 
Dressier. Second Addition, dated Jan. 81, 1914, to 
Fr. Pat. 432,427, July 21, 1911. Under Int. Conv., 
April 10, 1913. 

See Eng. Pat. 8505 of 1913 ; this J., 1914. 540.— T. F. B. 

Enamels ; Opami>eing agents for the production of white — 
and process for the manufacture of such opaepmng aqents. 
Verein. Cbem. Fabriken, Landau, Kreidl, Heller und Co., 
Vienna. Eng. Pat. 17,998, Aug. 7, 1913. Under Int. 
Conv., Oct. 1, 1012. 

See Fr. Pat. 462,587 of 1918 ; this J., 1914, 314.— T. F. B. 


IX.-BUILDniG MATSRUU. 

Gypsum : Dehydration of C. Gandefroy. Conwtes 
wDd., 1914, 158i 263—264. (See also ^ J., 1914, 

The hemihydrate was obtained as nrismatio needles 
underwent no change of Iona when oonvertsd the 
anhydxkle, but evidenee Is adduced to show tlMt 
states ate obemioally dhriiiiot. — F. Bom 
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Patents. 

Cement ; Proceee jor the manufactwre of out of smnt 

or waste lime, R. lllemaim, Glasgow. Eng. Pat. 
26,572, Nov. 8, 1913. 

Spent or ** killed ” lime (from the manufaotnre of 
soda by the Leblanc process), which has been 
exposed to atmospheric influences, is heated to 
F. (638°— 816“ C.). according as a quick- or 
slow-setting cement is required, then ^ound and mixed 
with water. (Reference is directed to Eng. Pats. 15,406 of 
1889 and 9412 of 1903 ; this J., 1890, 944 ; 1904, 61.) 

— W.E.F.P. 

M^nesite and dolomite ; Proceae of making sintered . 

E. Pohl, Rhondorf-on-the-Rhine, Germany. U.S. Pat. 
1,103,876, July 14. 1914 ; date of appl., April 8, 1913. 

A MIXTXJBE of pure raw materials and those containing 
sintering ingredients, such as iron and clay, is worked into 
a mealy mass of uniform composition and burnt to a 
sinterea condition. — F. Sodn. 

Cement or hydraulic lime from sulphate of lime ; Process of 

manufacturing . L. P. Basset, Montmorency, 

France. Eng. Pat. 23,538, Oct. 17, 1913. Under Int. 
Gonv., Oct. 21, 1912. Addition to Eng. Pat. 12,027, 
May 21, 1912. 

See Addition of Oct. 21, 1912, to Fr. Pat. 455,062 ; this J., 
1913, 946.— T. F. B. 


X.-^METALS ; METAUURGY, DiaUDIMG 
BlJKmiO-MmLLURGT. 

Water with iron and with ferrous oxide ; Reversible reactions 

of . G. Chaudron, Comptes rend., 1914, 169, 

237—239. 

The action of steam on iron, between 300° and 1000° C., 
involves two series of equilibria, the solid phases being 
mixtures of iron and ferrous oxide and of leirous oxide 
and m^etic oxide respectively. Tables showing the 
equilibrium pressure ratios of water vapour to hydrogen, 
are given for each series. — F. Sodn. 

Iron-zinc alloys, F. Taboury. Comptes rend., 1914, 169, 
241 — 243. (See also Wologdine, this J., 1907, 97.) 

Cbystalune deposits from galvanising baths, separating 
somewhat above 422° C., were in all cases constituted of 
solid solutions containing 7-3% Fe (see von Vegesack, 
this J., 1907, 153). There was no evidence that these 
reacted with xino at a lower temperature, even when 
slowly cooled, to form mixed oiystals containing 0*7% Fe 
(foe. cif.).— F. Sodn. 

Iridium; Determination of in jMinum-iridium 

alloys. C. 0. Bannister and E. A. Du Vergier. Analyst. 
1914,89, 340-346. 

The following methods were used for the analysis of 
two pUtinum-iridium alloys containing respectively 20 and 
26% It;— 

ISilver method, 0*25 grm. of alloy and 1*5 of pure silver 
were cupelled (finally at a high temperature) witn 10 grms. 
of assay lead, the button rolled into comet form as usui^ 
and parted” with boiling concentrated sulphuric acid 
(2 successive portions of 40 o.o.) ; the residue was digests 
first with 10 and then with 5 c.c. of dilute aqua regia 
(HCl 4, HNOt 1, H.O 10, parts by vol.) to dissolve the 
platinum, then washed with water, dilute ammonia (to 
remove AgCl) and water in succession, ignited at a 
temperature, and weighed as iridium. 

Lead mdM. 0*6 mm. of alloy was heated for 1 hr. 
(in a wind furnace) wfft 5 grms. of assay lead in a oarbon 
crucible contained in a oovued clay crucible packed with 
charcoal, and allowed to cool slowly. The lead button 
WM digested with two supoecsive portions of 50 o.o. of 


dilute nitric acid (1 : 10), the insoluble residue treated 
with dilute aqua regiut and the process concluded as in the 
preceding method. In both methods platinum was 
determined (in the aqua regia solution) by precipitation 
with pure xino and subsequent ignition of the metal 
in hydrogen ; but it is customary to take this constituent 
by difierence. The results obtained were as follow : — 


Approximate compo- 


By lead method. 

Bition of alloy. 

By silver method. 


% 

% 

% 

Iridium . . . 

...20 

120-20 

(20-40 

20*60 

20-40 

Platinum . . . 

...80 

/ 79-76 

179-62 

79-30 

79*60 

Iridium . . . 

...26 

(26-20 

126-24 

26-32 

26-28 

Platinum . . . 

... 76 

174-68 

174-66 

74-62 

74-60 


— W. E. F. P. 


[Silver,] Cyaniding a furnace product {speiss). H. A, 
Megraw. Eng. and Min. J., 1914, 96, 147 — 149. 

The speiss produced at Deloro, Ontario, by smelting high- 
grade silver ore from the Cobalt district, contains 
As 26, Co 20—26, Ni 12—16, Fe 16—20, S 5—10, 
Cu 0*6 — 2%, and Ag 1400 oi. per ton. After being 
crushed to 40-mesh size and roasted to remove sulphur and 
arsenic (of which latter 6 — 7% remains in the product) 
the material is subjected to a ohloridising roast, to convert 
silver into chloride, and then agitated for 6 hrs. with 
a 1% solution of sodium cyanide to which caustic soda 
is added to facilitate subMc^uent precipitation of the 
silver from the decanted liquid by means of aluminium 
dust (process of Hamilton and Kirk|)atrick). The con- 
sumptions of aluminium and soda are respectively 8*9 
and 29*8 lb. per 1000 oz. of silver recovered, that of 
cyanide being 11 lb. per ton of speiss treated. The silver 
precipitate is melted with small quantities of borax and 
soda, the fineness of the bullion produced being over 999. 
The residue from the cyanide process is treated for the 
recovery of cobalt and nickel oxides. — W. E. F. P. 

Iodine and silver ; Oases retained by . P. A. Giwe 

and F. E. E. Germann. Comptes rend., 1914, Iro, 
226—227. 

The gases expelled from metallic silver, during its conver- 
sion into silver iodide (see Guichard, this J., 1911, 1018), 
contained oxygen (80%) and oarbon monoxide, 0*17 c.c. 
of gas being obtained from 1 grm. of metal. ISilver 
purified by melting in a current of hydrogen yielded no 
oxygen, but about the same volume of carbon monoxide, 
wlten treated by the iodine method. The iodine employed 
was purified by sublimation tn vacuo, which furnished 
10 ob. mm. of gas per grm.— F. Sodn. 

Empressite, a new silver-tellurium mineral from Cotorada, 
W. M. Bradley. Amer. J. Sci., 1914, 88, 163—165. 

A MINERAL discovered in the Empress- Josephine mine, 
Kerber Creek, associated with galena and native tellurium, 
had metallic lustre, greyish-black streak, conohoidal 
fracture, hardness 3—^*6, sp. gr. 7*61, and the composition 
AgTe.— O. R. 

Copper; Precipitation of from solution. F. Laist 

and F. F. Imok. Min. and Eng. World, 1914, 41 , 
162—167. 

The solution obtained from an SO-ton leaching plant, 
and containing Cu, 1*91, Fe|0«+Al|0s, 3*88, Nad, 8*3%, 
Ag, 0*634 ot. per ton, was not suitable for electrolytic 
treatment, on account of the high proportion of chlorine ; 
and precipitation with scrap or spongy iron involved the 
waste of one-fourth of the leaching solution at each 
operation in order to avoid the accumulation of iron 
sulphate. Experiments were tiierefoze made with 
hyoiogen snlpiiide, generated from matte and also from 
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calcium sulphate, and with sulphur dioxide from roasting 
furnace gases. The hydrogen sulphide process could be 
worked with a high efficiency, provided that the generator 
had an agitating device, and the absorber was properly 
designed. The acid used for generating the gas is recovered, 
the leaching solution is not fouled, a hi^-grade copper 
sulphide is produced which can be resMy smelted, and 
the oopmr matte used in generating the hydrogen sulphide 
is ennched by the removal of iron and sulphur. The 
best conditions for precipitation with sulphur ffioxide 
were saturation of the cold solution by a gas, containing at 
least 10% SO., at a pressure of 15 lb. per sq. in., heating 
to boiling under 20 lb. pressure and then cooling to 
00° — 70° F. (16*6° — 21° Cf.). About 90% of the copper 
could be precipitated. The equation given is : — 
2 CuCl,+S 0 ,-f 2 H, 0 ==Cu,Cl,+H,S 04 -f 2 HCI, but a 
further quantity of acid is regenerated by the reduction 
of ferric salts and by a catalytic action of the cuprous 
chloride. The cuprous chloride can be reduced by means 
of iron sponge, by coke and limestone, or elcctrolyticaUy. 
The reaction with iron is Cu,Cl,-f Fe=2Cu+FeClj, only 
half as much iron being requir^ as for direct precipitation. 
A process was worked out for preparing spongy iron, 
for precipitating the copper. The iron was made by 
reducing with coke a calcine assaying SiO,, 4*.3 ; FeO, 72*2 ; 
S, 4*2 ; Cu, 6*2 ; Fo, 66*2%, obtained by roasting a 
concentrate rich in iron sulphide. A rotary kiln was 
used for the reducing process, with an oil burner at one 
end, a conduit leading to a stack at the other, and a charg- 
ing and discharging door at the centre enclosed by an air- 
tight casing to prevent oxidation of the reduced iron. 
The charge of 14001b. of calcine was first introduced 
and heated to 1300° F. (700° C.). About 6001b. of coal 
was then introduced in small lots, and the oil flame was 
stopped until the hydrocarbons were burned ofl. The 
charge was then heated to 1700° F. (030° C.), when 
reduction was complete, and the product was dircharged 
and quenched. The i^uction is effected by mixmg 
spongy iron to a paste with the cuprous chloride solution. 
Experiments made by smeltii^ briquettes composed of 
moist cuprous chloride 100, limestone 75, coke 10 and 
cement 5 parts, indicated that with a suitable installation 
95% of the copper could be recovered as metal and in 
the slag, and that 75% of the remaining volatile copper 
could be recovered by milk of lime. Electrolytic reduction 
was also tried with promising results. — A. T. L. 

[Cooper.] Electrolytic rtfining ; Amp ire efficiency in . 

K. S. Quiterman. Eng. and Min. J., 1914, 98, 338—341. 
Tests were made under conditions approximating to 
those of actual practice, the temperature, circulation, 
acidity and copper content of the electrolyte, and the 
current density, being practically constant throughout. 
The electrolyte was a solution of pure copper sulphate, 
containing nee sulphuric acid, to which glue and salt 
(in quantities equivalent to 12 — 16 lb. per day per 170,000 
cb. ft. of electrolyte), arsenic (up to 1*8%), iron (up to 1%), 
and hydrogen peroxide (sufficient to oxidise 2 /3 of the iron) 
w^ addra in succession ; anodes of pure, and also of 
blister coppw were used. The average current efficiency 
was 95% with the pure materials ; and varied between 
93 and 97% in all other experiments. Ferric iron was 
found to be quickly reduced to the ferrous condition during 
electrolysis.— W. E. F. P. 


was confirmed. Small quantities of oxygen or arsenlo 
lowered the tensile stren^h at high temperatures. The 
tensile strength in hydrogen above 720° C. was about 1 ton 
per sq. in. lower than in an oxidising or neutral atmosphere. 

— W.R.B. 

Copper; Specific heat of in the interval 0° — 50° <7. 

6. R. Harper. J. Franklin Inst., 1914, 178, 234—286. 

A LONG copper wire (50 metres) suspended in tKictto'%nd 
forming part of an electric-circuit was heated by the 
current 4° — 5°C. in each experiment, and the riM of 
temperature found by using the wire itself as a resistance- 
thermometer. The specific heat was found to be 
0-09174-0-000048 (t — 25) caloriesio per gnm-degm. 


Braes ; Note on the annealing of . F. Johnson. 

[Advance proof of iiaper taken as read at the Statutoiy 
Meeting of Inst, of Metals, London, Sept. 10, 1914.] 
Admibalty brass (Cu 70, Zn 29, Sn 1%) should be annealed 
at 760° G. with subsequent quenching, to transform the 
eutectoid into the homogeneous /Si-phase. The structural 
change takes place rapimy at 760° C., but ii 
plete even after prolonged heating at lower 


a very incom- 
temperatures. 
ft.S. 


Copper^zinc alloys ; Behaviour of when heated in a 

vacuum. W. E. Thorneycroft and T. Turner. [Advance 
proof of paper taken as read at Statutory Meeting of 
Inst, of Metals, London, Sept. 10, 1914.] 

Thin turnings of Cu-Zn alloys containing Cu 75*12, 51*33, 
43*80, 34*20, 20*10, and 10*25% respectively were heated 
in vacuo (see Nair and Turner, this J., 1913, 914) at 
different temperatures for 30 mins., and the residues 
analysed. The variation of the rate of volatilisation with 
rising temperature could be represented by a line which 
was straignt throughout the greater part of its length 
for the alloy (Cu 75*12%) consisting entirely of the 
a-solid solution, but for the other iwoys the cui^es 
showed considerable deviations from a straight line. 
The alloy with Zn 89*7^ was somewhat more 
volatile than pure sine. The zinc could be com- 

« volatilise from alloys with more than 40% Cu, 
bh less than 40% Cu, part of the copper was volati- 
lised with the zinc. A greater amount of heat was required 
to separate zinc from alloys rich in copper than was neces- 
sary to volatilise the lib^ated zinc. (See also this J„ 
1912, 134, 391.)— A. S. 

Corrosion ; Contributions to the history of . PU IlL, 

Coke, condenser tubes and corrosion. A. Philip. [Advance 
proof of paper taken as read at the Statutory Meeting 
of Inst, of Metals, London, Sept. 10, 1914.] (See also 
this J., 1912, 134; 1913, 292.) 

The conclus on of Bengough and Jones (this J., 1913, 918) 
— that the corrosion of condenser tubes by sea water 
is not affected by contact with particles of coke — and 
the evidence upon which this is based, are criticised, and 
abundant experimental proof ^ven to the contra^, as 
regards tubes composed of Admiralty alloy (Cu 70, Zn 29, 
Sn 1%).— W. E. F. P. 


C<wper ,* TensUe properties of of hiah temperatures, 

Q. D. Bengough and H. Hanson. [Advance proof 
paper taken as read fi ‘ •*«■■■ 

Metala, London, Sept 
184.) 


at the Statutory Meeting of Inst, oi 
t. 10, 1914.] (See also this J., 1912, 


Babs of B.S., electrolytic, and arsenical'* copper (As 
0*13%) were heated in oxidising, neutral, and rMucing 
atmospheres respectively. An oxidising atmosphere at 
high temperatures produced high ductility. In a neutral 
atmosphere, unannealed roUed copper had a greater 
tensile strength and was less ductile than the ann^ed 
metal at all temperatures up to 1000° C. In annealed 
copper, the fracture passed through the mystals below 
about 700°, and between the mystw above 750° C. 
existence of a range of low dnotiUty at 200°--MO°C. 


Phosphor-bronze ; Determination of phosphorus in . 

£. W. Hagmaier. Met. and Chem. Eng., 1914, 18, 

524 ^ 25 . 

A MODIFICATION of the method previously described fw 
the determination of phosphorus in vanadium-steel (this 
J., 1913, 145). 1 grm. of bronze is dissolved in 10 o.o. 
of strong hydrochloric and 5 of nitric acid; treated with 
150 c.c. of hot water, and 10 o.c. of a solution containins 
1 grm. of cerium chloride in 25 c.c. of hydrochloric acia 
and 200 of water, then with dilute ammonia (1 : 2) from 
a burette, with stirring, till a greenish-blue tint appem. 
4 c.o. of acetic acid are added, and the mixture is boiled 
for 5—10 mins. After settling, the clear liquid is siphoned 
off, Hie precipitate waHied decantation with 100 c.o« 
of hot water 6—8 times, and dissolved by wanning with 
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16 c.c. of nitric and 3 c.c. of hydrochloric acid. After 
oooHnj!;, 5 c.c. of ammonia (1:1) are added, and the 
phosphoric acid precipitated as usual with ammonium 
molyodato. — W. R. S. 

Tungsten; Analytical examination of [commercial] . 

H. Arnold. Z. anorg. Chem., 1914, SS, 74 — 87. 

THShnetal, when in fine powder, is dissolv^ in a mixture 
of ammonia and hydrogen peroxide (or an oxidising salt, such 
as ammonium persuljjhate). Coarser crystalline powder 
is oxidised by igniting and moistening with nitric acid, 
the oxidation j>roduct being extracted with caustic soda 
solution containing hydrogen jieroxide, and any residue 
again ignited. Larger pieces arc dissolved olectrolytioally 
in concentrated ammonia (200 c.c., to which 1 — 2 grins, of 
ammonium persulphate are added) contained in a platinum 
dish which acts as cathode, the metal being the 
anode ; a current of 1 — 2 amps, at 2-5^— 3-5 volts is 
employed, and ammonia added as required to make up 
for loss by evaporation, any detached pieces of metal 
remaining btung removed and weighed, or dissolved 
separately. Tungsten, in any state of division, may also 
be rapidly converted into soluble form by adding it, a 
very little at a time, to alkali nitrite heated nearly to 
fusion, in a large covered platinum crucible ; the mixture 
melts owing to the vigour of the reaction. The alkaline 
solution, containing, e.g., 26 grms. WO3, is treated with 
35 c.c. of 60% tartaric acid, to convert the tungstic acid 
into a soluble complex salt, the mixture diluted to about 
700 C.C., and sufficient hydrochloric acid added to intro- 
duce about 4% of free acid. Hydrogen sulphide is passed 
for many hours into the hot solution, which is then allowed 
to cool in a current of the gas, and the cooled liquid is 
kept in an atmosphere of hydrogen sulphide for 12 hours. 
The mixture is filtered (after warming, if gelatinised), the 
recipitate washed with boiled water, and dissolved in ! 
romino-hydrochlorio acid, Cu, Pb, and Bi are then 
separated from As, Sn, Sb, and Mo in ammoniocal tartrate 
solution by Finkenor’s method with hydrogen sulphide 
water, the precipitated sulphides being treated with nitric 
acid, Pb separatkl as sulphate, and Bi and Cu by ammonia. 
As, Sb, and Mo are precipitated with hydrogen sulphide 
from boiling oxalic acid solution (see Schurmann and 
Soharfonberg, this J., 1908, 800), and Sn determined 
in the filtrate by precipitation with hydrogen sulphide in 
acetic acid solution. The sulphides of As etc., are dis- 
solved in warm ammonium sulphide containing sodium 
hydroxide, the sulpho-salts destroyed by cautious addition 
of hydrogen peroxide to the hot solution, and As 
precipitated by hydrogen sulphide, in jiresonce of an 
excess of strong hydrochloric acid. Sb and Mo 
are again precipitated as sulphides, these are 

dissolved in sodium sulphide, and Sb is precipitated 
eleotrolvticallv {loc. cit), whilst Mo is precipitated 
as sulphide, by acidifying the solution, and weigned as 
MoO,. All the precipitates in the hydrogen sulphide group 
are examined for silica which is liable to be carried down. 
Only Mo and As offer special difficulty ; the latter 
is detected by Gutzeit’s test and is liest determined 
in a separate portion. Mo is shown either by the 
brown colour produced by ammonium sulphide in aramon- 
iacal solution or the carmine-rod colour given by thio- 
cyanates in presence of reducing agents. If Mo be 
present, the filtrates from the various hydrogen sulphide 
]>recipitations must be tested by again saturating with the 
gas and heating in a pressure flask. The hot (alkaline) 
solution containing tungsten is allowed to flow slowly, in a 
thin stream, into strong boiling hydrochloric acid, so as to 
precipitate tungstic acid in granular form, and, after 
removing the supernatant hauid, the residue is treated 
with hot water containing hydrochloric acid. The united 
filtrates are evaporated to dryness on the water-bath, and 
the evaporation residue, containing possibly Al, Fe, Ni, 
Co, Mn, Zn, Ca, and Mg, together with about 1 gnn. WO, 
(of 25 grms. taken) and large quantities of alkali or ammon- 
ium BMts, is ignited in a covered platinum dish ; before 
all the liberated carbon is burnt away, the contained 
tunMten, now present as sodium tungstate, is extracted 
wiw water, ana the other metals, remaining as oxides or 
carbonates, are then separated by known processes. In 


the presence of Al, the extraction of tungstate is 
best carried out with hot water, in a current of carbon 
dioxide, to decompose any alkali aluminate. Ammonium 
tungstate, as usually prepared, was found invariably to 
have the formula (NH4)4W,0 j 7,2 Hj, 0, instead of that 
generally accepted. — ^F. Soon. 

Ore. separation ; Electrostaiic . I. C. Clark. Eng. 

and Min. J., 1914, 98 , 264—267. 

The separator (fig.) employed in the Huff electrostatic 
process consists of an iron framework (earthed to prevent 
shocks to operators) containing two vertical scries of 
electrodes — charged and 

r 7 neutral, restiectively— 

\ f-Feed Hopper between whicn,by moans 
of a system of guides, a 
continuous Htream of 
dry, sized ore is caused 
to fall from a hopper 
above, the best condi- 
tions as to rate of flow 
and spacing of electrodes 
being ascertained by 
preliminary tests. The 
charged electrodes are 
maintained at a poten- 
tial of 20,000 volts and 
insulated from tlu! iron 
framework, the neutral 
ones boin^ in electrical 
contact with the latter. 
By the action of th(» elec- 
trostatic field upon the 
ore particles, the good 
conductors among the latter become immiKliately charged 
with electricity of the same |)olarity as that of the elec- 
trodes, and are repelled, to the left side of the apparatus 
as indicated ; while the poor conductors fall through 
the machine by gravity before any appreciable repulsion 
occurs. The two products thus obtained are re -treated 
in separate “ finishing ” machines of the same 
kind, the “ middlings ” produced being conducted to 
the dryer with the untreated ore. The electrical equip- 
ment consists of a generator for producing an alternating 
current of high potential but low amperage ; a rectifier for 
changing the negative alternating-current waves into 
iwsitive, pulsating waves ; and a resistance-box for regu- 
lating the si^eecl of the generator. The process has 
been successfully employed for the separation of mica 
from graphite flake ; slate from coal ; and metalliferous 
minerals from various ganguos.—^W. K. F. P. 

Molten metals ; Surface tension of . S. W. Smith. 

1 Advance proof of papr taken as road at the Statutory 
Meeting of Inst, of Metals, London, Sept. 10, 1914.J 
The capillary depression produced by plunging carbon 
tubes (approximate diameter 1 ram.) into the molten 
metal was measured after solidification, and also by 
lowering an insulated wire inside the tube until its lower 
end made electrical contact with the molten metal. The 
depressions were constant at the same temperature and 
varied inversely as the radius of the tube. Ibe variations 
for the same metal at different temperatures were small 
in comparison with the depression itself. The depressions 
are periodic functions of the atomic weights of the metals, 
the surface tension decreasing rapidly as the atomic 
weight increases. The capillary constants (product of 
height of depression and radius of tube), in sq. mm., 
given are : 


Metal. 

Range of 
temp.(“C.). 

Capillary 

constant. 

1 Metal. 

Range of 
temp. (°C.)1 

Capillary 

1 constant. 

1 

Hg 


6-72 

Sn 

760“-8()0° 

14’66 

BI 


7-58 

Ag 

1100° 

18‘67 

Pb 

770"-780'* 

812 

Zn 

690* 

24-54 

Sb 

840“~850® 

8-65 

Cu 

1160* 

29-47 

Au 

1120° 

11 ’20 

Al 

700*-820* 

46-09 


— W. R. S. 
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Metal spraying {coating], R. K. Moroom. [Advance 
proof of paper taken as road at Statutory Mooting of 
Inst, of Metals, London, Sept. 10, 1014.] 

A DKTAILED description is given, with diagrams, of the 
“ pistol ” perfected by Schoop and Morf for coating 
objects with metal by spraying, and based upon Morfs 
Eng. Pat. 28,001 of 1912 (this J., 1912, 792). A wire of 
the required metal is fed into a suitable flame, where it is 
melted ; it passes into an air>blast which breaks it up into 
fine particles and projects these with high velocity upon 
the object to be coated. The spray is cool enough to 
be used upon inflammable objects and even explosives. 
Air at 80 lb. per sq. in. is employed at the rate of 45 
to 50 cb. ft. per minutt*. A spray of alloy may be pro- 
duced by using stranded wires. The method is useful for 
making fine castings and for reproducing process 
blocks.— O. E. M. 

[Metallurgical] Furnace gasejt ; Cooling before filtration. 

L. .D. Anderson. Bull. Ainer. Inst. Min. Eng., July, 
1914. Eng. and Min. J., 1914, 98, 354. 

Cooling should effect the maximum coalescence of the 
particles of “ fume ” without condensing the moisture. 
The gases are usually passed through flues constructed 
of sheet steel about | in. thick, the rate of heat trans- 
mission through this material, under smelting conditions, 
being about 0*02 — 0*04 B.T.U. per min. pt‘r sq. ft. of 
cooling 8urfac«i {>er 1® F. difference between the interior 
and exterior temperatures ; the mean temperature 
difference (fim) is found from the expression 

em - (/,-(,) log.-t-A. 

where and “re respectively the initial and final tem- 
peratures of the interior gases, and t\ the temperature of 
the ext('rnal air. Within certain limits the cooling is 
proportional to the square root of the velocity of the 
gases ; to avoid heavy deposition of beat-insulating dust 
in the flues, it is henc(‘ advisable to maintain a high 
velocity. In cooling by water sprays the saturation 
jioiut of the gases should not be too closelv approached or 
dampness, and destruction, of the filter-bags will result. 

— W. E. F. P. 

Mineral production of Western Australia in 1913. Board 
of Trade J., Sept. 10, 1914. 

The quantity and value of the minerals produced in 
Western Australia during the years 1912 and 1913, is 
given by the Department of Mitu« of that Ktate for the 
year 1913, as follows : — 



19 

12. 

1913. 


Quantity. 

Value. 

Quantity. 

Value. 

Coal* tons 

296,079 

£ 

136,857 

313,818 

£ 

1.53,014 

Copper oret . . , 

9.530 

58,088 

4,339 

82 

130,622 

CopT>er, ingot, 
matte, &c.t „ 

28 

1,130 

6,891 

Ooldt .... tine OZ8. 

1,282,068 

5,448,385 

1,314,043 

5,581,701 

Silvort .... 

106,371 

19,725 

188,020 

23.420 

I^icad oref tons 

1,808 

7,620 

22,270 

3,169 

59,002 

Pyritic ore*!l . , „ 

2,543 

10,216 

3,058 

Tin ore and iiigotf „ 

651 

70,738 

484 

72,142 

Wollramt „ 

— 

— 

1 

80 

Zinc, ri^oIUt, dtc.t „ 

14 

217 




GHdollnitc!| 

— 

. — 

1 

112 

Cnenummtedt „ 

— 

8 

— 

17 

Total values .. £ 

— 

5,708,667 

— 

j 0,030.205 


• Raised. t Exported. t Exported and minted locally. 
II Reported. 


Alloys and metals ; The Widmanstatten structure in various 

. N. T. Belaiew. [Advance proof of paper taken 

as read at the Statutory Meeting of Inst, of Metals, 
London, Sept. 10, 1914.] 

The Widmanstfttton stmeture is not peculiar to iron and 
iron allo 3 m, but may occur in any metal or alloy which 


crystallises in the regular system and in which the solid 
solution is subject to recrystallisation after solidification. 

— W. B. F. P. 

Nickel oxide ; Fmissivity of »n the range 600®-^1800® C. 

G. K. Burgess and P. D. B'oote. J. Franklin Inst., 1914, 

178, 233—234. 

Determinattoes of the monochromatic and total ojya* 
sivity were made by the mioroscopio melt and speoiro- 
photorneter com]>arisuii methods. The monochromatic 
emissivily increased linearly with increasing wave length 
and decreased linearly with increasing temperature from 
7(K)® to 1300® C. The total emissivity increased with the 
temperature, being 0*54 at OiK)®, 0*08 at 800®, 0*76 at 
1000®, 0*85 at 1200®, and 0*87 at 13(K)® C. : the relation is 
not linear. — W. H. S. 

Patents. 

Iron ; Deposition of . S. (). (Wper-Colos, Ijondon. 

Eng. J>at. 12,083, May 31, 1913. 

To prevent exfoliation and brittleness of the deposit, the 
electrolyte {e.g., a solution of ferrous sulphate) is vigorousW 
agitated with spongy' iron during oloctrolysis. — W. E. F. P. 

Iron and iron alloys ; Hot mtrking . H. B. C-arnahan, 

jun., Middletown, Ohio, U.H.A. Eng. Pat. 28,593, 

Dec. 11, 191.3. Addition to Eng. Pat. 28,571, Jan. 16, 
1913. 

The proeesfi dc.*scrlbed in U.S. Pat. 1,090,115 (this J., 1914, 

424) IB extended to include the treatment of iron and iron 
alloys which, though not purt^, are substantially free from 
carbon, manganese, and oxygon. — T. F. B. 

Iron ; Process of easting in permanent moulds. E. A. ^ 

Ouster, Assignor to Custer Sandloss Casting Co., Phila- 
delphia, Pa. U.S. Pat. 1,104,037, July 21, 1914 ; date 
of appl., Oct. 22,. 1910. 

The metal is caused to sot as it is poured, and the casting 
is removed from the mould before chilling ; the temperature 
of the mould (which has a relatively largo mass, and 
superficial area) is kept below 000° F. (316° C.). — W. E. F.P. 

Iron alloy. J. R. Speer, Trappe, Md. U.S. Pat. 1,105,341, 
July 28, 1914 ; date of appl., Feb. 24, 1914. 

The alloy contains Si 0*1 — 3, C’r 0*6 — 1*5, Ni 0*26 — 1, 

S 0*05—0*2, P 0*12—1*5, Mn 0*45—1, and 0 1— *4%, the 
quantity of chromium being in excess of that of nickel. 

— W. R. S. 

{Iron-nickel] Balance spring having elasticity increcwtng 
with a rise in temperature. E. Guillaume, Sevres, 
France, Assignor to Soc. dcs Fabriques de Spirauz 
K^unios, La Chaux-do-Fonds, Switzerland. U.S. Pats. 
1,106,200 and 1,100,207, Aug. 4, 1914 ; date of appl, 
Feb. 20, 1912. 

An iron alloy containing Ni 27 — 31, Cr 0*2— 4, V 0*2—4, 
and small quantities ot C and Si, with or without Mn 
1—4 % ; the oonstituonts other than iron and niokol 
amount together to between 3*6 and 10%. — W. E. F. P. 

Iron or steel structures ; Method of preventing corrosion on 

ships' bottoms and other . A. C. A. Holzapfel, 

London. Eng. Pat. 24,570, Oct. 29, 1913. 

The metal is thinly coated with a mixture of a highly 
volatile spirit or hydrocarbon and slaked or unsized 
lime, which,, when dry, is immediately replaced by a 
ooating of paint or composition. — W. E. F. P. 

Steel or iron sheets; Method of oxidising . J. E. 

Carnahan, Canton, Ohio. U.S. Pat. 1,105,251, July 28, 
1914 ; date of appl, June 9, 1913. 

The sheets are first “ blued ” by an oxidising process, 
then heated to dark redness and cooled in an annealing 
box in the presence of steam. — VI, R. 8. 
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Fumacea; 0(u heaUd [crueibk] . J. King. J. R. 

Barnett, and The Richmond Gas Stove and Meter Co.. 
Ltd.. Warrington. Eng. Pat. 16.871, July 23. 1913. 

In ffas-heatod crucible furnaces the heated products of 
combustion pass from the combustion chamber or chambers 
round the upper part of the crucible or pot and thence 
throuffh a ohaml^r below the crucible support to the 
eiit flue. One or more inclined flues or passages are 
prodded through which any metal or other material which 
may be spilled from the orucibie is withdrawn. — W. H. C. 

Furnace for melting mekUs. T. Ratcliff. Birmingham, and 
W. lUtcliff, Solihull, Warwick. Eng. Pat. 22,657, 
Oct. 8, 1913. 

A ORUOiBLB-ruRNACB (fig.) in which a flanged tube or 
funnel. B. is disposed above the crucible, 3. within the 



heating chamber. A. The crucible is charged through the 
tube, the latter serving for preheating the metal and 
deflecting the flame upon the top of the crucible. 

— W. E. F. P. 


air and gas respectively, and a fixed, lower section liaying 
a jperforated support for the charge at the top and forming, 
wnen the upper section is placed upon it, a sealed chamber 
with which a suction apparatus is connected. — W. E. F. P. 

Furnace ; Electric . H. F. D. Schwahn, Belleville, 

111. U.8. Pat. 1,106,638, July 28, 1914 ; date of appl. 
Sept. 26, 1912. 

Thb smelting and refining furnace is divided, by a horisontal 
false bottom, into a lower chamber or well, and an upper 
chamber. A resister of carbonaceous material, in contact 
with carbon electrodes, is placed between refractory 
“ checkers ” and rests upon the false bottom. Means 
are provided for maintaining the material of the resistor, 
for charging the furnace with raw material and reducing 
gases, and for the withdrawal of the resulting product 
and spent gases. The resistor is not in direct contact 
with the unfusod charge, but permits the passage of the 
gases and the fused non-volatile and volatile metals into 
the well. The latter is provided with a heating arrange- 
ment, and has a series of condensers attached to it. — B. N. 

Furnact-proceas ; Electric and electric furnace. C. 

Hering, Philadelphia, Pa. U,S. Pat. 1,106,656, Aug. 4, 
1014 ; date of appl., July 15, 1011. 

A MASS of molten metal is treated in an electric furnace 
by passing an electric current through a portion of the 
mass, disposed between masses of conducting fluid, the 
whole comprising a circulatory system. The current is 
also passed through the metal in a channel or tube, forming 
a conductor, disposed at an angle with the longitudinu 
extent of the fluid metal, whereby the metal is automatically 
circulated by the force exerted by the current in the 
conductor. — B. N. 


Metals ; Precipitation of from solutions of their salts and 

apparatus tlwrefor. G. Jacquier, Johannesburg, Trans- 
vaal. Eng. Pat. 17,790, Aug. 2, 1913. 

Metals are precipitated from solutions of their salts by 
aluminium, with tne aid of artificial ultra-violet radiations, 
cither alone or in combination with similar radiations from 
the sun. For this purpose, mercury vapour electric lamps 
may be used, with containers of quartz or other material 
permeable to ultra-violet rays, the lamps being suspended 
between the sheets of aluminium from a common supporting 
moans. — B. N. 


Roasting furnaces [for pyrites and other ores] ; Feeding 

devices for . H. H. Stout, New York. Eng. Pat. 

3681, Feb. 11, 1914. Under Int. Conv., March 7, 1913. 
In a furnace of the superposed-ohamber type having 
feeding devices for automatically delivering ore to the 
drying hearth (roof) and the top chamber in succession, 
the effective area of the table upon which the ore is dis- 
charged from the hopper of the primarv feeder is adjust- 
able. The hopper of the secondary feeder, which sur- 
rounds and rotates with, the central shaft of the furnace, 
has a delivery spout from which the dried ore is discharged 
at an adjustable height above the floor of the top chamber. 

— W.E.F.P. 


Roasting furnaces ; Rabble shafts for . E. J. Fowler, 

San Francisco. Eng. Pat. 7471, March 24, 1914. Under 
Int Conv., March 1913. 

In a rabble shaft (for roasting furnaces of the superposed- 
chamber type). tM cylindrical wall which separates the 
axial from tne annular passaM is composed of telescopic 
sections; or the outer wall is composed of abutting 
seotionB.— W. E. F. P. 

Furnace; MetaUurgieal J. B. Oreenawalt, Denver. 

Cola U.S. Pat 1.103,196. July 14. 1914; date of 
a^. Oct 10, 1912. 

Tbi fumaoe oonsists of a hoUow. movable, upper section 
having open^ at the top and aides for the admission of 


Ores ; Method of and means for separating metaUifero^ 
materials or metals from their — — or other matter carrying 
same. J. D. Wolf, London. Eng. Pat 18,361, Aug. 12, 
1913. 

A SHAKING table, the top of which consists of an endless 
belt of “ woven hard duck^’ prepared by soaking in linseed 
oil. The surface of the belt is dressed peri(^cally with 
a mineral oil in such quantity that no appreciable amount 
is retained by the surface. — W. E. F. P. 

Ore; Separation of . E. Primosigh, Also-Szalank, 

Hungary. Eng. Pat. 18,944, Aug. 20, 1913. 

A MIXTURE of the ore with water, oil and acid, is introduced 
continuously into a closed mixing apparatus from which 
air is excluded, and the materials are intimately mixed 
by a rapid circular movement produced by a centrifugal 
pump, ue latter at the same time producing a pressure 
which is used for transferring the mixture through a 
conduit to the separating bath. The pump is located in 
this conduit, the socket of the pump through which the 
material is introduced being led tnrough a water |»nk, and 
provided with one or more opening below the water level 
file conduit on the delivery side of the pump is fitted with 
one or more gas channels, so that compressed air or gas 
may be supplied continuously to the mixture, thus aaaisimg 
in the mimg. The end of the delivery conduit is providea 
with a spraying nozzle opening below the level of the 
liquid in the separating bath, thus producing a thorough 
of the materiaT by a sudden modifioii^n in the 



Vol.KXIll.,lfo.i8.3 Ci^ X.-li»rAI45s «L»0TltO^llBTALLUEGY. 


m 


Tolooity of the flew from the end of the delivery eonduit, 
below the level of the contents of the senarAtins bath. 

— B.N. 

Ores ; Process of dresstny by means of gas, K. 

Takeda, Tokyo, Japan. Eng. Pat. 20,158, Sept. 6, 
1913. Addition to Eng. Pat. 7272, Mar. 27, 1913. 
(See Fr. Pat. 455,430 of 1913 ; thU J., 1913, 949). 

The ore is moistened with water before admixture with 
oil and alkali carbonate. — W. E. F. P. 

Copper ; Art of extracting . G. B. Chittenden, Chilito, 

Aris. U.S. Pat. 1.104,410, July 21, 1914 ; date of appl.. 
May 21, 1914. 

CoppBB ore is leached with acid, the solution is treated 
with an excess of lime water, and the precipitate is sub- 
jected to a moderate heat. — W. E. F. P. 

Arsenic or antimony; Extraction of from ores. 

F. O. Price, Assignor to H. A. Lewis, Oruro, Bolivia. 
U.S. Pat. 1,104,810, July 28, 1914; date of appl., 
March 8, 1912. 

The ore is fused with sulphur and an alkali sulphide, and 
the product leached. — W. R. S. 

Ores ; Treatment of . C. Robinson, Mount Vernon, 

N.Y., Assignor to Metallurgical Engineering and Process 
Corporation, New York. IJ.S. Pat. 1,106,102, July 28, 
1914 ; date of appl., Nov. 29, 1910. 

The ore is treated with a solvent which dissolves part of 
the metallic values ; the solution is then run off, and the 
ore mass broken up by directing upon it a stream of the 
same, or another solvent, so as to expose fresh surfaces. 

— W. R. S. 

Electroplating and the like ; Apparatus for . A. 

Murphy, ftuincy. Mass. U.S. Pat. 1,105,292, July 28, 
1914 ; date of appl., Oct. 22, 1913. 

A CYLINDRICAL inner perforated vessel is located within 
an outer vessel, ojien at the top, and the latter may bo 
rotated by suitable means. Guiding pieces are attached 
to one of the vessels and grooved strips to the other, 
BO that they may bo connected and revolved together, 
and so that the inner vessel during removal is guided 
through the open top of the outer vessel. A cathode 
and anode, each connected with a conducting ring, are 
placed respectively within the inner and outer vessels, 
and the cathode may be removed without disturbing 
the inner vessel. — B. N. 

Ores ; Reduction of by means of peat, P. Anderson, 

Arvika, and E. E. son Odelstierna, Stocksund, Sweden. 
U.S. Pat. 1,106,870, Aug. 4, 1914; date of appl., 
April 18, 1912. 

A MIXTURE of the ore with powdered peat is heated in 
closed receptacles, reduction being effected without 
fusion.— W. E. F. P. 

Alloy. P. R. Parsons, London, and 0. Silberrad, Buck- 
hurst Hill. U.S. Pat. 1,106,056, Aug. 4, 1914 ; date 
of appl., March 25, 1910. 

Claim is made for a high-speed ship’s propeller in which 
at least the surface exposed to erosive action consists of a 
Cu-Zn alloy, of /3 structure, containing Cu 49 — 58%. 

— W. E, F. P. 

Brass ; MeUiod of pickling . R. R. Pariah, Assignor 

to Chase Rolling Mill Co., Waterbury, Conn. U.S. 
Pat. 1,106,107, Aug. 4, 1914 ; date of appl., Jan. 12, 1914. 
A SOLUTION of sulphuric acid “ reinforced by a per- * 
acid ” is employed lor removing blotches from the surface 
of annealed brass. — ^W. E. F. P. 

Cast-iron ; 'Process of treating . J. E. Johnson, jun.. 

New York. U.S. Fat. 1,106,817, Aug. 11, 1914; date 
of appl., Aug. 13, 1913. 

See Fr. Pat. 464,208 of 1913 ; this J., 1914, 488.— T. f . B. 


Iron; Treatment of . A. V. Dismore. Fr. Pat. 

468,612, Feb. 18, 1914. Under Int. Conv., Feb. 19, 1913. 
See Eng. Pat. 4292 of 1913 ; this J., 1914, 697.— T. F. B. 

Aluminium ; Process for producing a coating on — 
which is proof against the action of sea water and acids or 
alkalis. Z. D’Amico, Genoa, Italy. Eng. Pat. 28,410, 
Deo. 9, 1913. Under Int. Conv., Deo. 9, 1912. Addition 
to Eng. Pat. 22,684, Sept. 30, 1910. 

See Ger. Pat. 273,292 of 1912 ; this J., 1914, 700.— T.F.B. 

Alkali metals; Electrolytic manufacture of . E. A. 

Ashcroft, London. U.S. Pat. 1,106,436, Aug. 11, 1914; 
date of appl., May 23, 1914.^ 

See Eng. Pat. 10,980 of 1914 ; this J., 1914. 794.— T. F. B. 

Sodium ; Process and apparatus for the [electrolytic] manu- 
faeXure of . E. Marguet. Fr. Pat. 467,991, April 9. 

1913. 

See Eng. Pat. 11,278 of 1913 ; this J.. 1914, 369.— T. F. B. 

Open-hearth furrutces ; Regenerative . T. B. Rogerson. 

Fr. Pat. 468,461, Feb. 14. 1914. Under Int. Conv., 
May 8. 1913. 

See Eng. Pat. 10,863 of 1913 ; this J., 1913. 1116.— T.F.B. 
Patent Case. 

Mineral substances ; Separation of by the selective action 

of oil. A. S. Elmore, London. Eng. Pat. 6619 of 
1901 ; this J., 1902, 349. Reports of Patent Cases, 
Vol. XXXI. IlluB. Off. Jnl. (Patents) Suppl., May 6, 

1914. By permission. 

This was an ap|^l to the Judicial Committee of the Privy 
Council from a decision of the Supreme Court of New Soutn 
Wales, dismissing an action for infringement of the corre- 
sponding N.S.W. patent brought by the Ore Concentration 
Co, (1905), Ltd., against the Sulphide Corporation, Ltd. 
In a similar action in respect of toe above Eng. Pat., the 
House of Lords had already decided that the patent had 
not been infringed. 

The first of the five claims in the specifioation was as 
follows : In processes for separating metals by the selective 
action of oil, the addition of a small quantity of acid to 
the oil or water employed in the process, or to both, 
substantially as and for the purpose set forth. The 
appellants contended that the expression “ the selective 
action of oil ” was referable only to conditions in wUoh 
the oil had a choice between mineral and gangue, and 
that those conditions existed only in a freely-flouTng pulp. 
The respondents contended that the expression was 
able only to conditions in which the oil was capable of 
carrying the particles in the process of separation, whether 
by buoyancy or in the form of oil globules. They also 
stated that they used, not a large quantity of thick oil, 
as the appellants did, but a small quantity of thin oil and 
that their process depended on surface tension. The 
Judicial Committee held that, as to the construction of 
the specification, the respondents’ contention was well 
founded and that the invention claimed was the enhance- 
ment of the action of oil, as a selective agent, by the 
addition of a small quantity of acid to the oil or water 
in any process of separation in which the oil was adequate 
in quantity and of sufficient tenacity to entrap or coat 
mineral particles in a wate^ pulp, and to hola or carry 
them until separation was effected ; and that there was no 
limitation to the two forms of apparatus desoriM in the 
specification ; that the invention was novel and useful ; 
but that the respondents used a prooess essentially distinot 
from that claimed and that there was no tnfrmgement. 
The small quantity of oil introduced in the respondents’ 
prooess did not necessarily perform any other function than 
to give permanency in the froth and extremely minute 
emulsion. There might be oil in excess, and some of the 
particles might get oiled, but this was unessential. That 
process could be accounted for without assuming selection 
of the metgUio particles by oil. 
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SUthUiiy and-oxidaiion-potetUial of hypochloriUs. Goniribu • 
tion to catalysis^ and a hypochlorite-carbon cdL. Hofmann 
and Ritter. See VII. 

Patents. 

CeU ; Oalmnic . P. Burger, Berlin. Eng. Pat. 

16,463, July 4, 1913. Under Int. Conv., July 6, 1912. 
The carbon electrode is surrounded by “ brownstone,” 
mixed with chemically pure carbon, obtained in the form 
of soot from acetylene gas, in place of graphite. — R. N. 

Containera or diaphragms for voltaic cells; Porous . 

J. G. Lucas, London. Eng. Pat. 24,669, Oct. 29, 1913. 
The vessel, in the form of a basket adapted to hold the 
granular or pulverised particles of the depolariser, is 
constructed by plaiting Japanese rush in horizontal circular 
coils, strengthened by vertical lacing of the same material. 

~B.N. 

Accumulators ; Slectric . A. Dinin, Paris. Eng. Pat. 

14,119, June 11, 1914. 

The negative electrodes of accumulators may be kept in 
a dry charged condition in the t»pen air, by dehydrating the 
electrodes out of contact with the air. This may be 
effected by drying in a vacuum, or by treating the charged 
electrode with a volatile substancse, such as alcohol. — B. 

Batlen/ jdates ; Apparatus for, and process of treating . 

G. H. Rabonalt, Buffalo, N.Y., Assignor to Gould 
Storage Battery Co., New York. IJ.S. Pats, (a) 1,104,272, 
and (b) 1,104,273, July 21, 1914 ; date of appl., Feb. 6, 
1013. 

(a.) One face of a containing vessel is provided with an 
acid'proof porous die, the latter having a roughened face 
«o that when applied to a pasted battery plate the active 
area is increased, and the upper part of the container is 
connected with a vosstd supplying a reagent under pressure, 
BO that when this is passed through the pores of the ditj 
the paste is hardened. Both sides of a paHted battery 
plate may l>o th^ similarly and simultaneously treated. 
(b.) Sulphuric a«d may bo used as the reagent so as to 
form a sulphate on the surface of the paste, thus hardening 
the latter before the die is removed. -~B. N. 

Electrodes ; Storage battery . H. C, Hubbell, Newark, 

N.J. U.S. Pat. 1,104,898, July 28, 1914 ; date of appl, 
Nov. 18, 1912. 

Precipitated active material, without drying, is kneadod 
into a slime with water, and the slime mixed with suitable 
conducting elements, dried to a thick dough, formed 
into cakes, dried, and strongly compressed edgowiso. 

— B. N. 

Cell ; Electrolytic . J. B. Burdett, Assignor to Davis- 

BournonviUe Co., Chicago, 111. U.S. Pat. 1,104,764, 
July 21, 1914 ; date of appl, Nov. 6, 1912. 

The cell is provided with a cover having intoOTal walls 
arranged spirally upon its under surfaoe, thus forming a 
closed chamber with an open space between the spiral 
convolutions. Electrode plates, similarly formed into 
spirals, are suaj^nded in the chamber and the open space. 
A porous curtain, applied against the spiral wail of the 
chamber and depenoing therefrom in spiral formation, is 
interposed between the electrode plates. The curtain is 
secured against the spiral wall by a clamping ring, the 
latter being provided with an “off-set lower edge’* 
engaging over the lower edge of the wall, in order to bring 
the surface of the curtain into alignment with the inner 
surfaoe of the wall. Gas-delivery oonneotions communi* 
oato with the chamber and the exterior space.— B. N. 

Cell; Ekdrciytic . U. B. Ayerst, Wilmington, Del 

U.S. Pat. 1,105,015, July 28, 1914; date of appl, 
Feb. 24, 1013. 

The cell, for the eleotrolyilB of saline solutions, comprises 
a body constituting an anode chamber, with diaphragms 


closing the sides ; oathodes are disposed outside the 
diaphragms and anodes within the chamber confronting 
the diaphragms. A salt receptacle within the body is 
immersed in the electrolyte, and valvod, perforated pipes 
are located respectively between the anodes, and between 
each anode and its confronting diaphragm for delivering 
air into the electrolyte. — B. N. 

Resistance ; Artificial [deotrical] . G. J. Gage, Hill- 

yard, Wash., Assignor to Gage Eleotrio Co., Spokane, 
Wash. U.S. Pat. 1,105,070, July 28, 1914 ; date of 
appl, March 31, 1913. 

One part by weight of finely divided graphite and seven 
of carborundum are bound together by an alkali silioato 
into a coherent and compact form, wbich is raonld^ by 
pressure and heat ; the latter liberates silica which acts 
as the effective binding agent. The resistance is provided, 
on one or more sides, with a heat-insulating coating, which 
is united integrally with it. — B. N. 

Furnace ; Rotary electric . A. S. Berais, Assignor to 

National Carbon Co., Cleveland, Ohio. U.S. Pat. 
1,10.5,175, July 28, 1914 ; date of appl, Jan. 22, 1912. 
Granular material is fed through a hollow electrode on 
to a lower electrode, which is rotated about a vertical avis, 
and a current is passed through the iwak of the pile which 
is formed in the hollow electrode. The current is trans- 
mitted from the material to tho rotating electrode, and at 
the same time* the charge is moved substantially at right 
angles to its perpendicular axis and to the general direction 
of tho current flow. — B. N. 

Electric furnace f/or manufacture of stable boron nitride\. 
(Jomp. Fran 9 . pour TExfiioitation dos Proc^des Thomson- 
Houston. First Addition, dated Feb. 2, 1914, to Fr. 
Pat. 456,488, April 10, 1913. Under Int. Conv., Feb. 3, 
1913 

See Eng. Pat. 12,377 of 1913 ; this J., 1914, 256.— T. F. B. 

Electrolytic processes and a2>paralU8. (i. White. Fr. Pat. 
468,669, Jan. 7, 1914. Under Int. Conv., Jan. 23, 
1913. 

See Eng. Pat. 1936 of 1913 ; this J., 1914, 206.— T. F. B. 

Electrolytic preparation of hydrosulphites. Ger. Pats. 
276,058 and 276,059. See. VII. 

Treatment of seed grain. U.S. Pat. 1,106,039. See XIX a. 


XII.-FATS; OILS; WAXES. 

Fats; Natural from the standpoint of the phase-rule. 

IJ. The ternary system : tripalmitin, stearic and palmitic 
acids. B. Krcmann and H. Klein. Monats. Chom., 
1913, 84, 1291—1311. 

In the binary systems composed of tripalmitin with 
stearic acid and with palmitic acid, no compounds or solid 
solutions are formed but only simple eutectics containing 
respectively somewhat more than 60% and about 60% 
of tripalmitin and melting at 58‘’ and at 64° C. The other 
binary system, composed of stearic and palmitic acids, 
has been studied by do Visser (this J., 1898, 863) and by 
Carlinfanti and lAJvi-Malvano (this J., 1909, 1318) ; 
according to tho latter authors the two acids form an 
addition-compound, Ci8H,eO„C,,H„0„ and this foriM 
a continuous series of solid solutions with stearic acid 
and thiw different series of solid solutions with palmitic 
acid. In studying the ternary system series <of mixtures 
were prepared in which two of tho components were 
in a constant ratio and tho proportion of the third varied. 
The results are given in tables and curves, including a 
triangular diagram. The eutectic line in the triangular 
diagram passes through a minimum at 49° G. but many 
mixtures solidify at considerably lower temperatures 
owing to underoooling.-^^. 8. 
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Fata 7 Natural from the atand^irA of* the jihaae-rule 

IIL The ternary ayatem : triateannt atearic aryi palmitic 
acida. B. Kremaim and R. Kropsoli. Monata. Ghem., 
1914, 86» 561—680. (See also this J., 1912, 1040). 

Of the three binary syatoms mixtures of stearic 
and palmitic acids have been studied bv de 
Visser (this J., 1898, 863) and by Levi-Malvano (t^ J., 
1909, 1318). In mixtures of tristearin and stearic acid 
the solidifying point falls from that of stearic acid (07-6^ C.) 
to an eutectic point (about 64° C., 90% of tristoarin) and 
then rises to the 8olidif3dng point of tristearin (56° C.). 
The system tristearin- palmitic acid is more complicated. 
The curve rises steeply from the solidifying point of tri- 
stearin, passes through a flat maximum at about 7% of 
palmitic acid, shows an ill-defined eutectic point (63° C.) 
at about 16%, a second very flat maximum, another 
eutectic point (66° C.) at about 50% of palmitic acid 
and then rises to the solidifying point of palmitic acid. 
Two compounds containing respectively 4 mols. and 1 mol. 
of tristearin to 1 mol. of palmitic acid, are probably formed, 
and the eutectic point of mixtures of the former and tri- 
stearin practically coincides with the solidifying point of 
tristearin. An eutectic arrest was never observed with 
mixtures containing from 50 to 100% of palmitic acid and 
it is possible that solid solutions are formed in this portion 
of the system. In studying the ternary system, series of 
mixtures were examined in which the relative proportions 
of two of the components were kept constant and that of 
the third varied. The rcsulte are given in a series of 
tables and curves, including a triangular curve-diagram. 
In all the ternary mixtures complete solidification occurred 
within the temperature range 6l°“”54°(!!. The results 
show that in hardenefl fats, i.e., fats free from oleic acid 
and olein, the highest melting-points will be obtained with 
mixtures of tristearin and palmitic acid, especially when 
the content of the latter is small : addition of increasing 
quantities of stearic acid causes a tolerably rapid fall of 
the primary solidifying point. — A. iS. 

Fats ; Catalytic hydrogenation of . E. Bontoux. 

Les Mati^res Grosses, 1914, 7 , 4194 — 4198. 
Hydrogen for hydrogenating fats must bo free frem 
chlorine, sulphur, arsenic and phosphorus, and os 
free as possible from oxygen and oxides of carbon. 
Electrolysis of alkaline distilled water by various methods 
is used in some of the larger works (Siemens-Schuckert, 
Ateliers Oerlikon) to obtain very pure hydrogen which 
contains as impurity only 0-2% oxygen. The electric 
power consumed is 6 kilowatt-hours per cb.m, of hydrogen. 
In other works the hydrogen is prepared from water-gas 
or producer-gas. The methods of Linde- Frank-Caro 
and of the Soc. do I’Air Liauide are based on the fractional 
distillation of the liquefied components of water-gas, the 
hydrogen thus obtained being of 97 to 98% purity, and it is 
brought to 99 to 99*5% by being posset! over soda-lime 
at 1W° C. In Lane's method steam is decomposed by 
red-hot iron, and the resulting iron oxide is reduced by the 
elements of water-gas. The Soc. Lyonnaise du Gaz use 
roasted pyrites, and the Griesheim Elektron Co. employ a 
mixture of lime and iron to decompose the gas. These 
methods yield a gas of 97*5 to 98-6% purity. In countries 
with a netndeum supply the method of Rincker-Woltcr 
(in whicn the hydrocarbons of oil-gas are decomposed at 
a high temperature into carbon and hydrogen) is used. 
An installation for the production of electrolytic hydrogen 
costs about 110,000 francs (about £4,400) for 46 cb.m. 
(1590 cb. ft.) per hour, and about 230,000 fr. (about £9100) 
for 100 cb.m. (3630 cb. ft.). With electric power at 3 
centimes (0’3d.) per kilowatt-hour the gas will cost about 
28 centimes per cb.m, (about 6s. S^d. per 1000 ob. ft.), 
including labour. An installation for water-gas costs 
rather more than 200,000 francs (about £7900) for 60 cb.m, 
and 300,000 francs (about £11,900) per 100 cb.m, per hour, 
but the gas will cost only 10 to 16 centimes per cb.m. 
(28. 3d. — 3s. 4^d. per 1000 cb. ft.). A complete plant for 
hydrogenating less than 16 metric tons a day costs from 
3M,000 to 4^,000 francs (about £13,900 — £16,900), and 
the cost of har^niitf 100 Idles, of fat ranges from 8 to 8 
francs (Is. 2^ — Ss. 2|(1. per owt.) according to the process, 
the nature of the initial oil, and whether the hydrc«enated 
fat is intended for technical or edible purposes.— C. A. K. 
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Oxycholeaterol and ita digiUmin compound, J. Lifsohlitv 
and T. Grethe. Ber., 1914, 47 , 1463—1459. * 

OXYCHOLXSTXROL, C|«H4«0| or CMH44O1, oCours in animal 
fats in association witn onolesterof and may be prepared by 
oxidising cholesterol with benzoyl peroxide and purifying 
the product by treatment with methyl alcohol. It is a 
light yellow amorphous substance which resembles colo- 
phony and becomes electrified when rubbed. It softens 
at 100° C. and is completely fluid at 107° — 113° C. It is 
soluble in all ordinary solvents and forms a colloidal solu- 
tion in water. It gives all the ordinary reactions of chole- 
sterol, b\it may l)e distinguished therefrom, by treating 
its solution in glacial tusetic acid with a few drons of con- 
centrated sulphurie acid. The rod or bluish-violet colour 
thus produced is changed to bright green on adding fenio 
chloride solution, and on then adding one or two orops of 
chromic acid the liquid becomes colourless. Cholesterol 
does not give this colour nuiction. Oxyoholesterol is 
precipitated by an alcoholic solution of digitonin, the 
digitonide crystallising in rhombic plates which melt at 216° 
to 218° C. it forms a colloidal solution in water, dissolves 
with difficulty in chloroform, and is almost insoluble in 
ether and hydrocarbons. — C. A. M. 

Enzyme action; Studies on . XXII. Lipase, IV. 

Cinrrelation of synthetic and. hydrolytic activity. H. E. 

Armstrong and H. W. Gosney. Roy. Soc. Proc., 1914, 

B 88, 176—189. 

In a previous communication (this J., 1913, 917) it was 
concluded from oxixtrimental results that lipase was 
specially fitted to act on oily glycerides hut not to act 
in aqueous solutions, and that probably interaction takes 
place at and between surfaces separated only by a thin 
film of water at most. Parallel series of experiments 
have now been made on the influence of water and glycerol 
on the synthesis of glycerides from the fatty acids of 
olive oil * and glycerol and the hydrolysis of olive oil. 
Using proportions of fatty acids and glycerol nocessiry 
for the formation of a triglyceride, equilibrium was 
attained when about 40% of acid was OQmbined, and 
similar results were obtained for the hydrolysis of olive 
oil in presence of the theoretical minimum quantity of 
water. By addition of water the ^uilibrium was dis- 
placed in the direction of greater hydrolysis and the 
rate of change was markedly retarded. Excess of glycerol 
also retarded the rate of cl^nge and displaced the equi- 
librium in the opposite direction ; for example, with 
etpiivalont proportions of fatty acids and ulyoerol 39*2% 
of acid was combined in 60 hours, whilst with 1 mol. excess 
of glycerol, 66-8% of acid was combined. The retardation 
of hydrolysis by water is ascribed to its direct action in 
preventing effective contact of the enzyme and oil, but its 
effect in the synthetic experiments, espociallv the diminu- 
tion of the extent to which synthesis takes place, is 
jirobably duo to withdrawal of glycerol from the system 
through its solution in the water : Bvnthesis was not 
entirely prevented oven by 30 mols. of water to 1 mol. 
of glycerol, but in absence of excess of water, excess of 
glycerol beyond 2 mols. had but little effect in increasing 
the proportion of fat Bynthosised. The enzyme may be 
rendered inert by “ overdrying,” becoming active again 
on addition of a very small quantity of water. Enzvme 
which has been used and then recovered by washing 
with light petroleum, is usually less active than it was 
originally, the hydrolytic activity — ^in presence of a 
relatively large excess of water — being more affected than 
the synthetic activity. In one experiment with the 
fatty acids of olive oil and excess of mycerol, the reaction 
product was isolated by adding alcohol, neutralising the 
unchanged acid with caustic soda, evaporating off the 
alcohol, and extracting the soap solution with ether. 
About 18 pms. of a pale yellow oil was obtained haviiu 
the saponif. value 183-6 (saponif. value of original olive oil, 
191*7) and acetyl value 78*6. This result and others 
also cited indicate that mono- and di-glycorides are 
formed. 

Boumot’s statement (this J., 1913, 768) that the lipase 
of Chdidonium majua seeds does not require treatment 
with acid to render it active is confirmed. According to 
Boumot Chdidonium lipase differs from Sidnua lipase 
in being most active in a neutral medium, but the autnoes 
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point out thftt RidnM lipaee, when onoe libented from its 
zymogen, u also sensitive to acid, exhibiting maximum 
activity when the acidity does not exceed tnat of oleic 
acid. The enzymes from the two sources gave similar 
results in the synthesis and hydrolysis of triolein, but, 
weight for weight, the Chdidonium lipase was more active 
than Ricintu lipase in effecting the synthesis and hydro- 
lysis of isobutyl oleate. — A. S. 

Olycerin in the United States. Oil, Paint and Drug Kept., 
Aug. 31, 1914. [T.R.] 

The destruction by fire on August 23rd of the large" new 
glycerin refining plant of Wm. F. Jobbins, Inc, at Aurora, 
Ilf., and the shutting off of foreign supplies of the crud^ro- 
duot have combing to raise prices in all grades. Fully 
1,000,000 lb. of dynamite glycerin were destroyed in the 
fire, and should the directors decide to rebuild, it will 
take a year to do so. As the United States produces less 
than half of the world’s requirements of glycerin suitable 
for refining into the C.P. grade and as no crude glycerin is 
now obtainable from Europe, a noteworthy shortage of 
supplies is expected for the remainder of this year. There 
are only three U.S. refineries left, viz., those of the Du 
Pont Pow'dcr Company, which makes refined dynamite 
glycerin for its own consumption at Repauno, N.J. ; 
Marx and Rawolle, with a plant in Brooklyn, and the 
Harshaw, Fuller and Goodwin Company, with a plant in 
Elyria, near Cleveland, Ohio. 

Fats i Changes in the character of during cooking. 

Masters and Smith. See XIXa. 


Benzoyl peroxide as an agent for displacing sulphur. Vanino 
and Schinner, See XX, 


Patents. 

Oils from solids ; Process for extracting . C. Turner, 

Chicago, III U.S. Pat. 1,104,456, July 21, 1914 ; date 
of appL, June 20, 1911. 

The solid material is washed with a volatile solvent 
as it passes through one or more inclined chambers ; 
the liquid is drained off laterally into a separation tank, 
while the residue is discharged through a l^uid seal into 
a chamber, where the remaining solvent is evaporated, 
escape of vapours through the receiving and discharging 
openings of tne chamber being prevented by directing into 
them a vapour under pressure. — Cl A. M. 

Oils ; Treatment of . B. lAch, Vienna. U.S. Pat. 

1,104,906, July 28, 1914 ; date of appl, June 6, 1913. 
Oils are purified by treating them with steam after the 
addition of a quantity of formaldehyde sufficient to pre- 
cipitate any proteins present. The excess of formaldehyde 
is then removed by moans of nascent hydrogen produced 
by adding an acid and a metal to the oil. — W. P. S. 

Cottonseed oil ; Process of bleaching . C. Baskerville, 

Now York. U.S. Pat. 1,106,743, Aug. 4, 1914 ; date 
of appl, Jan. 24, 1913. 

Vegetable oils, such as cottonseed oil, containing colloidal 
colouring matter, are agitated, below 100° C., with an 
inorganic absorl^nt having the properties of fuller’s earth, 
the treatment being earned out in the presence of an 
electrolyte and under conditions suitable to the coagulation 
of the colouring matter, — W. P. 8. 

Oils ; Process of refining vegetable and animal . C. 

Baskerville, New York. U.S. Pat. 1,106,744, Aug. 4, 
1914 ; date of appl, Feb. 15, 1913. 

Oils and fats containing free acids are agitated with a 
fibrous vegetable material impregnated witli a quantity 
of ififl^ktly in exoeei of that rtnuired to neutralise 
the acids, and are then filtered.~>W. P. S 


Sulphonated stearie products ; Production and utUitaiion 

of . I. Levinstein, Manchester. Eng. Pat. 16,677, 

July 19, 1913. 

Pubs or commercial stearic add is melted with a fat 
capable of sulphonation (e.g., stearine, wool stearine, 
palm oil), the mixture sulphonated at, say, 36° to 46° C., 
the sulphonated product washed, and the mineral acid 
separate or neutralised. Concurrent sulphonation of 
the stearic acid is thus effected. Miscible or emulsifiable 
preparations are obtained by mixing the sulphonated pro- 
ducts with oils, waxes or greases. — C. A. M. 

Beeswax; Process of bleaching . G. F. Jehlicka, 

Williamsville, Mass. U.S. Pat. 1,106,221, Aug. 4, 
1914 ; date of appl, Oct. 16, 1912. 

Beeswax is melted by the direct action of steam, allowed 
to settle, and the clear wax transferred to a bath consisting 
of 21 oz. of iron-free sulphuric acid and 1 lb. of sodium 
peroxide dissolved in 12 galls, of water, this solution being 
rendered slightly alkaline by the addition of a small 
quantity of sodium silicate ; the bath is heated to 160° F. 
(71° C.) by the injection of steam, and the wax and solution 
are agitat^ by blowing in air. The bleached wax is trans- 
ferred to a vessel containing slightly acidified cold water, 
the latter is heated to boiling for a definite period, and 
the wax is drawn off, and ro-melted. — W. P. S. 

Okie and fatty acids derived from train or fish oils ; Process 
for deodorising . W. H. Hofmann, Hamburg, Ger- 

many. U.S. Pat. 1,106,509, Aug. 11, 1914. Date of 
appl. Sept. 23, 1913. 

See Fr. Pat. 462,763 of 1913 ; this J., 1914, 324.— T. F. B. 

Emulsion products and process for producing them. L, 
Berend, Assignor to Dr. Kurt Albert Chem. Fabrik, 
Amonoburg on Rhino, Germany. U.S. Pat. 1,107,020, 
Aug. 11, 1913. Date of appl, ^’eb. 26, 1912. 

See Fr. Pat. 444,739 of 1912 ; this J., 1912, 1173.— T. F. B. 


Xm-PAINTS; nCHENTS; VARNISHES; 
RESINS. 

Resins, etc., used in embalming in Egypt and Carthage, 
2000 — 800 B.C. L. Reutter. Chem.-Zeit., 1914, 88, 
276. 

In a specimen examined by the author were found : mastic, 
resin of Pinus hcdepensis, storax, asphaltuin, resin of 
cedar, residues of conifers such as Juniperus oxycedrus, 
wine residues, sodium carbonate, sulphate and chloride, 
together with different stones and pearls. — J. B. 

Recovery of volatile solvents used in the manufacture of plastic 
materials [artificial silk, etc.]. Barth^lemy. Sec V. 

Patents. 

Rosin from resinous wood; Method of extracting . 

F. £. Tiiohtenthaeler, Newton, Mass. U.S. Pat. 
1,104,912, July 28, 1914 ; date of appl. Mar. 17, 1913. 

Resinous wood is treated with steam at 260° C., the 
pressure in the vessel being reduced to about 2 lb. per sq. in. 
(absolute), and the vaporous mixture of rosin and steam 
is led to a condenser. — W. P. S. 

Turpentine-eadractor. J. M. Hillard, Gulf^iort, Miss., 
Airaignor to M. W. Connor, Columbia, Miss. U.S. Pat. 
1,103,878, July 14, 1914 ; date of appl, Jan. 11, 1913. 

The extractor consists of a retort having, at the upper 
end, a vapour outlet, and at the lower end a 
door lor discharging the refuse, anc^ above the 
door, an arrangement of screens which serves as 
a steam-chest f^m which two hollow vertical shafts 
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an anpplied. The shafts are provided with steam- 
disohargo ports at mt<HrvaLir and with spiral agitator 
i>lades, ana are arranged to rotate in sucn a way that 



•one imparts an upward and the other a downward motion 
to the material in the extractor. The heavier by-products 
arc discharged through an outlet in the door. — K. W. L. 

Steainom condensatiov prodvet/i. The British Thomsoii- 
Houston Co., Ltd., London. From General Electric Co.. 
iSchenoctady, U.8.A. Eng. Pat. 22,421, Oct. 4, 1913. 
Addition to Eng. Pat. 24,254, Oct. 23, 1912 (this J., 
19H, 921. 

'Resinous products of the type described in the prtjvious 
patent {loc. cil.) are obtained by heating a mixture in 
•equimolecular proportions of glycerol and phthalio acid or 
:anhydride, adding to the resulting oorajKjund 0-26 mol. j 
proportion of phtTialic anhydride and 0*5 mol. proportion 
of oleic acid, and completing the reaction. The resinous 
^compound, which may be hardened by heating it to 
160" C., is suitable for insulating purposes or for varnishes, 
«nd may be used for impregnating paper, wood, textile 
^Fabrics, etc. — C. A. M. 

Packing matcrml ; Acid-jrroof M. I., Chappell, 

Berkeley, Cal. U.S. Pat. 1,102,473, July 7, 1914 ; date 
of appl., Sept. 9, 1913- 

Tue packing material contains a condensation product of 
phenol, formaldehyde, an unsaturated fatty acid such as 
oleic acid and a condensing agent consisting of an alkali 
^ammonium) salt of the acid. A lubricant may be added. 

— E. W. L. 

4^(mposition [renin'] nrtd process of manufacturing same. 
,1. W. Aylsworth, Assignor to Condensite Co. of America, 
East Orange, N.J. U.S. Pat. 1,102,630, July 7, 1914 ; 
date of appl., May 14, 1909. 

A FORMALDEHYPB oompound, having the formula 
<CHtO)n — where n is less tnan 4 — ^is heated at a tempera- 
ture not exceeding 860® F. (177® C.) with an anhyarous 
fusible phenol resin, for a length of time sufiioieDt to cause 
complete hardening. The proportions of the t»o reacting, 
bodies are determined by asoertsining the amount of inso 
phenol in the phenol resin and oaloulating the amount oi 
formaldehyde oompound necessary for. oompleteL.oombma-« 
tion to form a hara infusible resUi.-~£. W.Xu. . 

Plastic composition [for sound raoorde] andmatiodjof fnaJemg 
same. J. W. Aylsworth, Ass^or to CondontitOiOo. (d 
America, East Orange, N.«f. U.& Pat 1,108^681, 
July?, 1914; date of appL, Aug. 6,1010; • 

'The composition is oompossd'qf a fiUioff body, consisting 
«f a hanC infusible ftnM phenol-metb^eno condensation 


product (which may contain « plasticising agent), alld^• 
binder, consisting of a fusible phenol-methylene con- 
densation product and a hardening agent, or of a fusible 
phenolic condensation product, hexamethylenetetramine 
and a plasticising agent. The mixture is heated under 
oonditions such as will harden the mass, and, in the case 
of sound records, is cooled before removal from the mould. 

— E. W, L. 


Enamel, lacquer, or mrnish composition, J. W. Aylsworth, 
Assignor to Condensite Co. of America, Glen Ridge, 
N.J. U.S. Pat. 1,102,632, July 7, 1914 ; date of appl., 
July 22, 1911. 

The enamel or varnish composition consists of an anhy- 
drous fusible phenol rosin, an anhydrous hardening agent 
containing methylene (e.g., hexamethylenetetramine) and 
free phenol, and a fluid thinner, ail dissolved in acetylene' 
tetrachloride. — E. W. L. 

Insulating composition. J. W. Aylsworth, Assignor to 
Condonsito ('o. of America, Glen Ridge, N.J. U.S, Pat. 
1,102,6.33, July 7, 1914 ; date of appl., Jan. 2, 1912. 

An insulating composition, which is slightly flexible when 
cold and has a congealing or setting point of 240® — 320® F. 
(116" — 160® C.) consists of Manila gum (100), phonytobthal- 
imido (20 — 70) and castor oil (10 — 30 parts). — E. W. L. 


Plastic phenolic condensation product and process for making 
I same. J. W. Aylsworth, Assignor to Condensite Co. of 
I America, Glen Ridge, N.J. U.S. Pat. 1,102,634, July 7, 

I 1914 ; date of appl, March 18, 1912. 

1 An anhydrous composition, infusible, and insoluble in 
alcohol or wattjr, and plastic at high tenqieratures, is 
formed when a fusible phenol resin, a methylone-oontaining 
hardening agent, and benzoic anhydride are heated • 
together. Any water evolved combines with the anhy- 
dride.-E. W.‘L. 


Varnish and process of making same. M. F. Coughlin,: 
Stoughton, Mass., Assignor to F. H. Konnard, Newton* 
Center, Maes. U.S. Pet. 1,103,266, July 14, 1914 j date 
of appl, Fob. 2, 1914. 

A SOLUTION of kino resin in alcohol of more than 70% 
strength is mixed with a quantity of a solution of sulphite 
pitch in alcohol of less than 70% strength, sufficient to 
produce a solution in solvent of approximately 70% 
strength. — E. W. L. 

Composition [for varnish] containing stdphiie waste and 
shellac. M. F. Coughlin, Stoughton, Mass., Ass^or to. 
F. H. Kennard, Newton Center, Maos. U.S. Pat,, 
1,103,267, July 14, I9l4 ; date of appl, Feb. 2, 1914, i 
The oompoaition oonaista of an ammontaoal aolutiim ob 
shelJao together with the solid oonstituents of wattoi 
sulphite liquor. — E. W. L. 

Paint; Process for meparing a weatherproof and f%st- 

preventing . M. Brenneisen. BV, Pat. 468,698^. 

Fob. 18, 1914. Under Int. Coav., Feb. 19, 1916. 

See Eng. Pat. 4113 of 1914 ; this 1914,. 662irr>T. F«.E« 

Kauri and other like gums ; Process and apparaius for the 

treatment of . F. V. Raymond, Mount Eden, New 

Zealand. Eng. Pats, 18,857, .Aiig, 19, 1913, and 
12,706, 12,768, 12,769; and 1?,770 of 19U> of' 
appl., Aug, 19, 1913. Under Int, .Qony,, Septi Oot. 5 
and 18, 1912, and Jan. 13 and June 11, 1918. 

See Fr. Pat. 462,126 of 1913 ; this J., 1914, m-^T. F. B. 

Varmshes; Manufaeture of-^.> Vn Boamlmb Fo*b 

i^ichmopd, Staten U.S<A* .Enff.. Ba^-.'SCMMda 

Sept. 9, 1913. Under Int. Coat,* Nov. (1912, M( 
SiEU.a Fat. 1,062,419 of 1913 ; this J.; 1912,666.^.1 

o 
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Bkutic pUulie mastet ; Matiufaeture of T. S. 

Wennagel, HMnbarg, Germany. U.8. Pat. 1,107»003, 
Aug. 11, 1014. Date of appL, June 3, 1012. 

Sbb Fr. Pat. 448,330 of 1012 ; this J., 1013, 438.—T. F. B. 


XIV.-INDIA-RUBBER ; GU1TA-PERCHA« 

Caoutchouc solutions: Osmotic properties and physical 

constitution of W. A. Caepari. Chem. Soc. Tnns., 

1014, 106, 2139—2160. (See abio this J., 1913, 1041.) 
Dbtkbminations of the osmotic pressures of solutions of 
oaoutohouo in benzene and in light petroleum (b. pt. 80° — 
120° C.), using ordinary white porous earthenware cells, 
the pores of which were blocked with cold-vulcanised 
caoutchouc, as semi-permeable diaphragms, showed that 
the osmotic rise increased more rapimy than the con- 
centration. Solutions which had become less viscous by 
keeping or by boiling gave a much smaller osmotic pres- 
sure than freshly-prepared solutions of the same concen- 
tration. This is probably because a solution of caoutchouc 
consists of a sol- and a gol-phaso. If the gel-phaso is 
osmotically inactive the results obtained indicate that as 
the concentration inoresseB, the sol-phase becomes more 
concentrated than the gel-phase, ana as the viscosity of 
a given solution decreases the sol-phase diminished. The 
gei-phase in contact with the diaphragm (dojpending on 
ratio of gel-volume to sol-volume in the liquid) may 
however exert simultaneously a pressure of the same 
chsxacter as that which causes caoutchouc, gelatin, etc., 
to swell when immersed in solvents. — ^T. C. 

Patents. 

Rubber ; Method of and apparatus for coagulating . 

F. W. Manson, London. From T. W. Donaldson, 
Klang, Fed. Malay States. Eng. Pat. 22,302, Oct. 3, 
1913. 

Smoke from the combustion of carbonaceous material is 
passed through the latex in a closed vessel divided into 
two compartments communicating at the bottom. The 
smoko enters at the top of one comportment and leaves 
the other compartment through an outlet at the top, 
connected with a pump or fan.-^. A. M. 

Rubber latex : Treatment [coagulation] of W. G. ten 

Route de Lange, jun., Amsterdam, Holland. Eng. Pat. 
24,342, Oct. 27,1913. 

Latex enters, from a containing vessel, the top of a smoke 
chamber, and is delivered on to the surface of the 
uppermost of three superimposed rollers, through a > 
perforated pipe. The middle roller rotates in the < 
opposite direction to the other two, and, by means of 
baffle-plates, smoke from an outside generator is caused 
to pass, through a controlling slide-valve, upwards between 
and around ^e rollers in a direction opposite to that of 
their rotation. The latex is partially coagulated on the 
top roller ; the uncoagulatod portion flows downwards on 
to the middle roller ^ero a further portion is coagulated ; 
and on the third roller the remainder is ooagula^. In 
this way a separation or grading as to quality is effected^ 
Doors are provided for the removal of tne sheet of rubber 
from the rollers ; a vessel below the rollers for the reception 
of the serum ; and a fan in the upper purt of the chamber 
for the removal of smoke before opening the doms. 

— E. W. L. 

Sponge-rubber: Method of making . J. Huebner, 

Gluoago, lU. U.S. Pat. 1,103,369, July 14, 1914 ; date 
ofappL,Jan. 26, 1913. 

Rubbbb is mixed successively, at different intervals, with 
resin oil, sine oxide, turpentine, flowers of sulphur and 
ammonium carbonate; tne mam is shaped in a mould, 
transferred to a vuloaniaer, and steam admitted at 
intcr^ at Bueoessivaly higher temperatu^ until a 
nuudmum of 36 lb. pressure is attained. This pressure is 
until the mass is vttloaBised.**-E. W. L. 


Pontianae: Process of treating . A. R. Ellison^ 

Brookline, Moss. U.O. Pat. 1,104,744, July 21, 1914 ^ 
date of appL, Got. 13, 1909. 

PoBTiakac is agitated with a mixture of naphtha, acetone 
oil (say, equal parts) and acetone (slightly more than one 
part), and the separated rubber washed with boiling 
water.-C. A. M. 

Rubber substitute ; Process for making a . C. Lamberty .. 

Fr. Pat. 468,409, Feb. 13, 1914. 

See Eng. Pat. 20,261 of 1912 ; this J., 1913, 760.— T. F. B. 

Process of producing isoprene, U.S. Pat. 1,106,290* 
See XX. 


XV.-LEATHER; BONE; HORN; GLUE. 

Proteins [gelatin and fibrin] ; Influence of certain non- 
electrolytes on the swelling of . M. H. Fischer and 

A. Sykes. Lea Mati^res Grasses, 1914, 7, 4202 — 4204. 
Fibrin and gelatin swell more in acid solution than ia 
distilled water, but the addition of any salt reduces tho 
degree of swelling. With non-electrolytes the maximum 
dehydrating effect is attained only at high concentrations,, 
but with electrolytes it is reached at relatively low 
concentrations and there is little increase in tho 
action for each increase in the oonoentration. Sheets 
of gelatin of equal size and weight were immersed 
in water and in solutions of different non-electrolytes,, 
and curves wore plotted in which the times ropresonted tbo 
absoissffi and the increases in weight the ordinates. 
Sucrose caused greater reduction in the swelling than 
I levulose or dextrose, whilst methyl, ethyl, and propyl 
I alcohols, propylene-glycol and acetone had a dehyvating 
action similar to that caused by monosaccharides. In the 
case of fibrin the absolute degree of dehydration was less 
than with gelatin. At equal concentrations the effect 
of sugars, and especially sucrose, upon fibrin was greater 
than that of the alcohols. — C. A. M. 

Patents. 

Leather goods ; Processes for washing or cleansing , 

Karplus und Herzbergor, Berlin. Eng. Pat. 15,932, 
July 10, 1913. Under Int. Conv., July 11, 1912. 

See Ger. Pat, 267,669 of 1912 ; this J., 1914, 366.— T. F. B. 

Skins and hides ; The degreasing of . S. L. J. FilhoL 

Lyons, France. Eng. Pat. 26,369, Nov. 17, 1913. 
Under Int. Conv., Nov. 18, 1912. 

See Fr. Pat. 462,280 of 1912 ; this J., 1914, 326.— T. F. B* 


XVL-SOILS ; FERTILISERS. 

Soils ; Determination of the lime requirements of * 

H. B. Hutchinson and K. MaoLennan. Chem. News, 
1914, no, 61—62. 

From 10 to 20 grms. of the soil are treated in a bottle with 
300 0 . 0 . of approximately N/60 calcium bioarbonato 
solution, the air in the bottle is displaced by carbon dioxide,, 
and the mixture shaken for 3 hours. The solution is then 
filtered, and 160 o.c. of the filtrate are titrated with N /lO- 
acid, using methyl orange as indicator. The difference 
between this titration and the titre of the calcium 
bicarbonate solution is taken to represent the amount 
of calcium carbonate absorbed by the soil The calcium 
bicarbonate solution is prepared by suspending an excesa 
of calcium carbonate in water, saturating with carbon 
dioxide, filteriiu, and dilutiu Ibe filtrate with one-third 
of its volume of water.— W. P* S. 
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Orun manuring experiment, 1912-13. G. M. Hatohinson 
and S. Milligan. Agrio. Beaearoh Ingt., Puaa, India. 
Boll No. 40. 1914. « 

Fiild trials and laborato^ experiments were made with a 
green manure obtained nrom crops of Crotalaria juneea 
(sann hemp) in Pusa soil. The general result of the field 
trials was that no advantage accrued to the succeeding 
crop from the previous g^n manuring. Inthelabora* 
toiT experiments the optimum moisture content of the 
soil for nitrification was 18%, i.e., with soil three-eighths 
saturated; under this condition 67*8% of the nitrogen 
of the manure was nitrified in 8 weeks. The optimum 
depth for burial varied with the am of the plant and also 
with the aeration and moisture of tne soil, the more mature 
plant requiring to be buried nearer the surface. The biologi- 
cal activity of the soil was tested b3r the amiunt of carbon 
dioxide formed per day ; the addition of the green manure 
increased the carbon dioxide about 10 times, atul the 
addition of a fertiliser, such as suMrphosphate or bone 
meal, to the green manure, still further increased the 
evtilution. Indications were obtained that the first stages 
of decay of the green manure were brought about mainly 
by fungi.— J. H- J. 


Fertiliser 8 for grapes ; A test of commercial . U. P. 

Hedrick and ¥. E. Gladwin. New York Agrio. Exp. 

Stat., BuU. 881, March, 1014, 201—230. 

The treatment consisted in annual applications of nitrogen 
in the form of sodium nitrate, dried blood and cottonseed 
meal, of phosphorus as acid phosphate (superphosphate), 
cf potassium as potassium sulphate, and of lime. Nitro- 
genous fertilisers had a marked beneficial effect upon the 
yield and quality of the fruit, leaf and wood mowth, whereas 
lime had no effect, and phosphorus and potassium so 
little that the use was not profitable To restore a failing 
vineyard,' the steps required in the usual order of 
importance, are to secure a good drainage, control 
insects and fungi, improve the tillage and general 
care, apply such fertilisers as may be found lacking, 
nitrogen beiim probably most frequently the element 
neod^ — B. N. 


Calcium eyanamide [nitrolimi ; Action of carbon dioxide on 

crude . C. Manuelli. Annali Chim. Appl., 1914, 

1, 493—494. 

Some of the diffioultles met with in the use of nitrolim 
as a fertiliser have been attributed to the presence of free 
lime, and it has been sug^ted that the latter might be 
converted into carbonate by substituting carbon dioxide 
for nitrogen in the furnace during the cooling of the 
nitrolim. In two experiments in which nitrolim was 
cooled from 800° to 480° C. in ^ hour and from 800° to 
600° 0. in one hour in a current of carbon dioxide, there 
were, however, losses of 12% and 29% respectively of the 
total nitrogen of the nitrolim. — ^A. S. 


Patxittb. 

Soil or rocks impervious ; Process for making . A. 

Abraham, LiBge, Belgium. Eng. Pat. 4805, Feb. 24, 
1914. Under Int. ^nv., Feb. 26, 1913. Addition 
to Eng. Pat. 10,478, May 2, 1912 (this J., 1912, 663). 
Watbb or other inert liquid is introduced into the soil, etc. 
between the two reacting solutions, in order to prevent 
premature interaction. — u. A. M. 


FeriiUzers and method of preparing same, F. Hodson, 
Nottingham. Eng. Pat. 13,840, Nov. 20, 1913. 
LmB obtained by burning limestone in a kiln is slaked 
with an exoess of water, and the lime paste dried in a 
heated chamber with open top, into which steam at 20 lb. 
pressure is blown. The fine powder thus obtained may be 
applied direct or in admixture wiUi other fertiliseri. 

-F. W. U 


Manures, L. D. Wilson, Great Shelford, Gambs. Eng; 
Pats. 19,102, Aug. 22, 1913, and 2167, Jan. 27, 1914. 

Makubbs are prepared in the “ wet ** or “ dry *’ way from 
limestone and/or one or more of the materials peatr 
plaster of Paris, oil-cake, wood, bone ashes, one or morw 
salts of manganese, and sugar or molasses. — Vf, E. F. P. 

Calcium eyanamide ; Method of and apparatus for granu* 

laiing . Eng. Pat. 16,713, July 8, 1913. 

A PASTB of finely ground calcium eyanamide and water hi 
fed through a hopper containing a stirring device on to 
the surface of a rotating, fluted cylinder, which is heated 
to about 95° C., preferably by means of steam. A scraper 
fitted with teeth, engaging with the ^^rooves of the cylinders,, 
removes the material in a form, in which it hardens in 
about half an hour, and the hopper is given a transverso 
movement relatively to the cn^ves in the oyUnder, so aa 
to spread the material evenly over its surface. — 0. R. 

Fertilizers ; Apparatus for use in the production of — , 
G. Herrmann. Braunschweig, Germany, and W. J. 
Fraser and Co., Romford, E^x. Eng. Pat. 17,694, 
July 31, 1913. 

A CLOSED, extornally-hoated, horisontal, cylindrical vessel 
adapted to rotate about a series of fixed helical blades by 
means of which the raw material (shoddy, waste leather, 
etc.), under treatment is first disintegrate and then dis- 
charged by rotation in suocossivoly opposite directions. 
The process is oonduotod under pressure, steam and acid 
being introduced axially into the receptacle. — W. E. F, P. 

Manure ; System for producing efficient fermentation of 

. G. Beooari, Florence, Italy. Eng. Pat. 2998, 

Feb. 6, 1914. Addition to Eng. Pat. 7496, April 2, 
1912 (this J., 1912, 787). • 

MoDinoATiONS and alterations in the process (foe. eit.) 
are described. The condensing tower is proving with 
horizontal tubes connected with chambers forming two 
sides of the tower and filled with water ; the latter circu- 
lates through the tubes. Cold air be circulated 
through the tubes instead of water. The ammoniacal 
liquid collecting on the surface of the tubes is led to a 
concentrating apparatus adjacent to the tower. Tubes, or 
thermo-siphons, are placed in the manure pit and serve to 
supply a current of hot air for heating surrounding objects 
(inouoators, hot-houses, etc.) since the fermentiim manure 
freauently attains a temperature exceeding 66° (J. 


Fertiliser and process of making the same, 0. H. Benjamin, 
New York. U.S. Pat. 1,106,607, Aug. 4, 1914 ; date 
of appl.. May 23, 1912. 

Ligmooeli.ulose is subieotod to the action of a hydro- 
lysing acid, and the resulting mixture of Ugnoeollnlose and 
calcium sulphate is divided into three parts. One portion 
is burnt so that an ash is obtained free from organic 
matter ; a second part is carbonised to obtain amor^ons 
carbon, ash and a calcium compound ; the third portion is 
mixed with ammonia, nitrates and phosphates and the 
three portions are finally mixed together. — B. N, 

Manure ; Process for producing efficient fermentation of 

. Q. Bcocari. First Addition, dated Jan. 28, 1914, 

to Fr. Pat. 442,220, April 5, 1912. 

See Eng. Pat. 2998 of 1914 ; preoeding.— T. F. B. 


Xm-SOGABS : SIAHCEBS; gums. 

Sugar production of Argentina in 1913. Board of Trade 
J.,Sept.l0.m4. [TB.] 

Tbm quantity of sngar-oane orushed in the Argenrine In 
1918 was 3,131,018 metric tons, ss compared with 2,121,690 
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metric ton. in 1»12. 

WM 276.140 metric tons m ^ percentage of 

J,“trio ton. in the ?««»““ y“ „ {«>m 8^ 

,0gK to the c»ne Tucumnn the yioM wm 

gl in 1913 ; m ono j“;„y it wm 9%. , Thi. 

11 por cent., and ™».‘“‘?L*wter climatic condition., 
improved yield i» -gj method, of manufacture, 

bettor «'''‘'‘™*“'''',g"i|m|^„ere in operation, whilst fom 

^rt'ho "acSt mill. 27 -- - 

Tuouman. 

369—362. 


369—362. Hucar cane containa 

At every period "*^^“^4100 plant the <l““‘'\y,i'' 
reducing augars; m . . at the top of the stalk, 

least at the base ^ ^ the softest mrt, 

The juice from the that from the nodes ; 

contains more T«dumng sug ^nd 

hence the glucose ratio of juice from the first 

third crushines 18 higher than t^ 

crushing. Tbe J ^ by the decomposition of the 

juice is sometimes passage through the mill, to 

eane after cutting, the variety of cane, the 

"T^xtent wl.i.h ritiL The^lucoee ratio 


f JJ ]Oeerr. 

foport of the tommitlw on im planter. 

mrt?e1^8u®«J,19U,ks7^«^ 

Associatio . aiimlus of bagasse amounting 

Is Hawaii there may ^e a ."JP' ^onJ^t^Saed for ratting 
to 9-5 per 100 of eane evaporator., an3 

steam mr the engines, 1. . ^uig’«uatitity might pro- 

vacuum T^ns. It is su^ested th ^atillation of spirit 

fitably be utilised as fwel lor v 

fermented froin alcohol could be obtained) ; 

j found that 0*212 lb. distillery of the spent wash 

for the concentra ion in the 

to be A^f^Sing outside the factory, 

j starch and maUooe ; f‘T\^ 

I 

j Wbes doxtroee i. 

about 115*. »fif ‘I®,'’! , mapoetivcly i cp. Will- 


r^xTom p"g 3'“T 

temperature, and the ^d cane, 1*5— 2 0 ; with 

initial jnice may bo ^ (.^g . ^nd with 1 

ordinary cane, 3-5 wit defecation, with or 

decomposed ^Ites not appreciably 

without sulphitation, d _„j.t)oiiatation, on the other 
amount of reducing ? paring the operations 

hand, eliminates .l^TlS/'^^uantity of reducing sugars 
previous to evaporation the concentra- 

?ither increases or reducing sugars than 

tion the syrup does iginated. provided that the 

the thin-juice from which t cannot contam 

rapidity of the oiioration sugars exported and in 

IS (this J.. 1914. 495 .It the gud 

M the molce. with the jmeo 

"<1'*““? •“!*” °Trd«co.e ratio oHho mda»^ 


aU me niui«pp-. enters wifcu 

^;opoJon too reduemg 

,»^ and the non-.ag»r..-J- P- «• 

• . .f rt. during cMpara- 

Sucrose Io..e. ; Deierminohon 0/ Intern. 

tion and Mtng. ^ ' 

Sugar J., 191*, * ’ ' , , .uinhatee in .olution 

DTOIHO manufacture the amou ^ the 

alway. remain, ooratant. ana t,o 

lUorow lost by ‘P'S™ “SnhateT^ .hou'8 •» employed, 
of aucroK to “'““® '^Kthe mUl juice, «yrup, and 
The true enorw bv double poUriMtiou; wlule 

nmMeouite i. 8ejer^^. Y J^nninod by aaoertainmg 
the aoluble netimr in the usual manner, auu 

the total aah by end alumina obtained by 

deducting the ‘.‘"J® o^.*® .olution oontaming 

nreoipitation with treated with lulphuno aoid 

SMSnia,thi. In an example 

nnd incinerated P”’™^’.,^T^Ujuiee, 83-87 ; .yrup. 

the mill juice.— J- P* 0. 

ir. 

double peUrUatioB JeSSS^h tl» ^raomt 

wroduots the i^nd the •otion continued f ot 

2did bein^ ^^'SnS^ldnetoa tMtH mr J* 


about 115'’, »5*5 respSitivoly ; cp. WiU- 

of Bp. gr. 1*210, 1 "t _ IQIS 822) and remains 

stutter and i hours b»t Vventually tends to 

nenriy .jonetant i. probably due to 

rise still higher. The hrst rap dextrose 

the transfomation .queou. .olution. ha. 

into the a-fonn, which i P accounted for 

1 [„]d= 110'’. .Zn"J“Y^dbOT ptdysacirido (Bomaltote 

■ by the toBrntiO" ®f a « ,, jurther 

.ee Friedrioh., th « J., 191*^ ^^^ pn,er of the 

indicated by a fab “rt" nmirecialde after only 1—2 
solutions, 70/ by the time the solutions 

' hours and amounts to ab^ 
begin to turn J au^gi^ may be observed in dextrose 

ThV«vide“ceBj>f ordinary con- 

solutions of only Applying these facts to 

centrated acid (sp. gr. 1 ^rod^ohloric acid on 

the interpretation ol ^beX ‘ “h^t a 1-2% solution of 
starch, the acid undergoes complete oon- 

potato starch m fuming ordinary tein- 

version into dextrose m -otation of the products is 
perature. After ^hat of the calculated quantity of 

practicaUy cone^^^^ whilst the v^ue 

dextrose m acid of the same CO ^ rp^e 

found for the r^mg acid takes place no more 

hydrolysis of maltow by process 

of .tereh into t„droly.tt by tek»-dia.tMe 


rapidly pawed througn m j , , There appears 

(21 oYiSp ®*!?;hl^,Lrfh4<2SU«®«*'^Sy 

to be BO differeBoe iB the mlative velocity of the 

leMi.udby.n.yme. W12. 

different .toge. (“®® Wrocbloric acid oonveite 

402). Ordinary »bout one-tenth 

2irmheompletelvintod«tr^,but^riyjtn^^ ^ 

a. rapidly “ ^he fui mj^M but convet^ 

h-“‘««®‘y'!:!L“‘:?JL“Xt 
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equilibriiitn mixtwre of a< and ^-glaooee. In the nearly 
neutral solutions neoessarv for enzymic actions,.triuisfonn- 
ations (1) and (3) proceed rather slowly and the unimole' 
cular character of the main reaction (2) is masked, . When 
hydrolysis is eflPected by fuming hydrochloric acid, however, 
reaction (1) is almost instantaneous, the specific rotatory 
power of the maltose rising to 157-4° ; and since the dex- 
trose produced remains cWefly in the a -form (see above), 
reaction (3) is practically eliminated. Under these con- 
ditions the autnor found that the velocity-constant of 
hyth^lysia varied only from 0-0103 to 0-0106. With 
ordinary concentrated acid, reaction (1) has more effect, 
since the equilibrium mixture of (ia- and aa-maltose 
approaches more nearly to that obtaining in pure aqueous 
solutions, and accordingly the author found variations of 
0-001 70 to 0-001 86 in the velocity-constant. In the case of 
starch the number of intermediate products of hydrolysis 
renders the conditions m<»re complex ; working with 
soluble starch and fuming acid the author found velocity - 
constants ranging from 0-0052 to 0-0062 and, with ordinary 
concentrated acid, from 0-00111 to 0-00144. — J. H. L. 

New constiluents of the turnip and nugar beet plants and 
their biological detection. Kobert. See aIXa. 

Patents. 

Sugar; ProceM of tnahing superior . N. B. Bach, 

Modjoherto. Java. U.S. Pat. 1,104,095, July 21, 1914 ; 
date of appl., Aug. 4, 1913. 

For making white sugar, the cane juice is clarified by liming 
and Bulphiting, the rc-sulting juice being neutral and the 
<juantity of lime less than that required for complete liming. 
The juice is filtered, concentrated, and the thick juice limed, 
sulphitod and filtered, the total quantity of lime both 
for thin and thick juices l>cing less than the normal quantity 
required for liming. — J. F. B. 

S ugar ; Device for removi ng f rom centrihgal machines. 

K. Loughcr, Papaikou, Hawaii. U.S. Pat. 1,105,444, 
July 28 , 1914 ; date of ajtpl.. May 28 , 1913. 

A ROTARY support adjustable vertically and placed between 
a pair of adjoining centrifugals, is fitted with a horizontal 
arm on which an adjustable carriage is mounted. A bar 
adjustable vertically is suspended from the carriage, and 
bears a rotary, dished disc cutter and a guard or shield 
behind and close to the concave surface of the cutter. 

— L. E. 

A Ifalfa ; Manufacture oj syrup and other products from . 

M. 0. Rich, Hot 28pring8, S.l>. U.S. Pats, (a) 1,104,135 
and (b) 1,104,136, July 21, 1914; date of appl., Nov. 28, 
1911. 

(b) Alfalfa, cut before it becomes fibrous and woody, is 
partially cured in the field, then subjected to artificial 
heat to prevent bleaching, and ground, (a) The product 
is boiled with water, the infusion strained and boiled with 
glucose and a “ saccharine syrup.” — J, F, B. 

Starch or idareh-coniaining maierials ; Manufacture of . 

W. and S. L. Klbome, Peterborough, Nurtbants, and 
A. V. Board, Li verjiool. Eng. Fat. 1 6,997, July 24, 1913 . 
Starch, «.g., cassava flour (280 lb.), is mined wHh water 
(15 galls.) and passed through a ^-inch sieve, spread 
on trays to a depth of about 2 ins., and plao^ in 
a steafn-jabketed bakers’ oven. The oven is heated te 
about 216° C. until practically all the starch ^anules are 
ruptured, the soluble staroh being thus liberated. Tke 
temperature is then lowered to 4ay 176° C. and the material 
partially dried for about an hour in a curretlt of air, 
Wng raked at intervals of 10 — 16 mins, t drying may be 
completed by prolonging this treatment or bV transfening 
the material to a steam^eated floor on whieh It is tumea 
over periodioally.^ The pure soluble ataseh thua o^faied 
is suitable for use in fermentation ffidiistribs snd for food 
products.-— L. E. 


Betaine from mohstes or other reeidues of beet sugar maem* 

fttciure ; Frocees for extraeting . Aot.-Qes. f. Anilia- 

fabr. Fr. Pat. 408,366, Veh, 12, 1914. Under Int 
Conv., May 7 and Oct. 16, 1913. 

See Eng. Pats. 2813 and 2923 of 1914 ; this J., 1014, 658, 
767.— F. B. 


XVm.-FBRlIEinAnON IMDUSTBIES. 

Fermentation of some, sugars by means of As^rgiUus 
glaucus, and some notes on alcoholic fermentation. F, 
Traetta-Mosoa. Annali Chii^. Appl., 1914, 1, 477—492. 

Aspergillus glaucus was isolated from soil which bad been 
treated with stable manure by cultivation on nutrient 
solutions containing sucrose, dextrose, or hevulose. It 
slowly fermented solutions of these sugars with production 
, of alcohol and carbon dioxide. After prolonged action 
the solutions of dextrose and losvuloee became optically 
I inactive ; the rotatory power of the suoroso solution 
diminished, then changed its sign, and the Invo-rotation 
I first increased and then remains approximately constant. 

I From the solutions, after fermentation, the author isolated 
I A white crystallino substance of m. pt. 164° C. by extraction 
i with ethyl acetate. This bad the composition, CcHiO^, 
j and its properties indicated that it was a y-laotone of the 

I formula, CHa.QOH) : C.CIT : C(()H).CO. It was for- 
i mentod by beer voast with formation of alcohol and 
I carbon dioxide and is regarded as an intermediate product' 

' of alcoholic fermentation, for which the following eoheme 
j is sbggestefl : — 

rH80H.C(0n),.(l^0H)a.CH|0H -e oHj.c(oh):o.oh:c(oh).oo -► , 
(LwvuIom) hydrate) (coniiKmnd Isolaiod by author) 

I O— — I 

CO.CH : 0(OH).CO -► OOOH.CH:r(OH).OOOH -► 
(hydroxymaleic acid anhydride) (hydroxymaleic acid) 

CO,-f CHa.CO.COOH -> CO|-f OHa.CHO C,HjOH. 

(pyruvic acid) (acetaldehyde) 


Alcohol supply ; Industrial as hearing on the drih of 

chemical manufactures to Germany, T. Boias. J. Boy. 

Hoc. Arts, 1914, 62, 863—864. 

An unsatisfactory alcohol supply is prejudicial both to 
chemical industry and to laboratory research. In 1855 
the; use of methylated spirit was permitted in this ooun^, 
and for some yemrs after, this spirit, of fairly good quality, 
Apliears to have been available for roseeroh and manu- 
facturing purposes. The author recommends, as a first 
practical step, that the sale of methylated absolute alcohol 
in small quantities sbould at once be authorised by an 
Order in Council ; abuse could be prevented by licensing 
unly one vendor in each larro town and requiring the 
purchaser to give a written oraer or otherwise disoloso his 
identity. — L. E. 

[Ndte by Publlcatioh Committee.— Ordinary methylated spirit 
oontalns 0-4% of a liobt petroleuiQ spirit and 10% of wood iiilrit. 
Indiwtrial methylated spirit contolns 6% of wood spirit a^^M 
petroleum spirit. Authority to receive and use such spirit la 
readily obtainable on appHeatton to the Commissioners of Coirtoas 
and Exdse and permlMlcn to use pure spirit specially denatund 
to salt particular industries is also granted when the ordinary ot 
Industrial methylated spirit is unsuitable.] 


Methyl alcohei in spirituous liquors; Detection of—^» 
R. Vivario. J. Phann. Chlm., 1914, 10, 145-147. 

The alcoholic liquid is treated with anhydrous sodium 
carbonate and distilled. 30 grms. of the distillate (aloo- 
- holic strength of 80%) are then boiled in a refiux appiuratus 
for 7 hrs. with 15 grms. of potassium t^droxide and 1 gmu 
of hydroxylamiiie hydro^oride. The liquid is frealy 
lUlnted with water, mssAe distinctly acid with aulpfaim 
acid and distilled in a cttrreiit of steam. Wbra methyl 
aloohol or substances whidi yield it on boiling with 
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aUcaU are preaent, hydrocyanic acid ia found in the dia- 
tillate. Furfural ahould be first removed by treatment- 
vrith m-phenylenediamine hydrochloride or aniline phos- 
phate. 5% of methyl alcohol in ethyl alcohol can be 
readily detected.— F. Shdn. 


A^ion of cold concentrated hydrochloric acid on starch and 
maltose. Vdocity of hydrolysis of starch and maltose by 
cold concentrated and turning hydrochloric acid. Daish. 
See XVII. 


Patients. 

Malting drums ; Apparatus for producing and controlling 

moistened air in . L. Topf, Erfurt, Germany. 

U.S. Pat. 1,104,717, July 21, 1914 ; date of appl., Jan. 12 , 
1912. 

Air is fed through the upper end of a pipe terminating 
near the bottom of a vertical air chamber ; water ia sprayed 
from nozzles in the pipe to moisten and cool the descending 
air. The upjKv portion of the air chamber communicates 
with a horizontal chamber containing a spiral baffle and 
having a portion of its walls perforated, this perforated 
portion being surrounded by a casing. The surplus 
moisture passes through the perforations and then from tho 
casing, through a pipe, back to the vertical chamber, while 
the moistened air passes into tho drum. — J. F. B. 


Metal vessels, beer casks, etc. 7 Process and apparatus for 

treating the interior of . Wickiiler-Kupiier Brauerei 

Act.-Ges., Elbcrfeld, Germany. Eng. Pat. 691, Jan. 8 , 
1914, Under Int. Conv., Feb. 19, 1913. , 

Laoqukr is ap{)liod over tho internal coating of tin in the 
barrel and driM by exposing the cask for several weeks. 
The buming-in of the dried lacquer is effected by blowing 
hot compressed air through the bung-hole while the latter 
is invortwl, the cask being closely surrounded by a casing 
in order to retain the heat outside it. Tho tompi^raturo 
of the compressed air must bo sufficient to melt the 
layer of tin inside tho barrel and cause it to combine with 
the laoq^uer, say 260*^ C., and a thermometer placed between 
tho casing and the exterior of the cask should indicate 
about ] 20° C. Gases and loose particles of lacquer are 
driven out by the air through the inverted bung-hole. 

F. B, 


Permentation ; Process of alcoholic . R. do Fazi, 

Rome. Eng. Pat. 1335, Jan. 17, 1914. 

The saccharine liquid is fermented with yeast previously 
Aoolimatised to ultra-violet rays, and is continuously 
exposed to ultra-violet rays during fermentation. A 
quantity of cellulose {e.g., small pieces of filter pajier), 
equal to 0*5 — 2 ^ of the sugar, is addt»d to the liquid, 
and, being cam^ up by the carbon dioxide, forms a 
promoting cover on the liquid. — L. E. 


Ferment ; Process of making a . P. Altenfeld, New 

York. U.S. Pat. 1,106,^1, Aug. 4, 1914; date of 
appl., Feb. 11 , 1913. 

Malt is mixed with gelatinised rye flour, and eorn-(maize-} 
flakes and sufficient water are added to make a dough 
which is allowed to ferment at a low temperature for from 
12 to 18 hours. — W. P. S. 


Distillation. A. Woolnor, jun., Peoria, HI. U.S. Pat. 

1,104,948, July 28, 1914 ; date of appl., Nov. 3, 1910. 
Fermented mash is heated for a long time, with stirring, 
to develop the flavour, and then distilled. The slop u 
concentrated, the vapour therefrom, which is practically 
free from subetanoes liable to injure the flavour of the 
mash, serving to effect the distillation. The vapour 
produced in distillation may be utilised to pr^eat the 
mash.— L.S. 


MaU extract; Process for removing the bitter taste from . 

E. Cantor. Pat. 4^937, Feb. 25, 1914. Under 
Int. Conv., March 6, 1913. 

See Sng. Pat. 5025 of 1914 ; this J., 1014, 659.— T. F. B. 


DistiUery wash; Method of treating 0. Meunier, 

Raab, Assignor to A. and E. L^erer, Vienna. U.S. 
Pat. 1,107,175, Aug. 11, 1914. Date of appl.. May 17, 
1911. 

See Fr. Pat. 417,960 of 1910 ; this J., 1911, 44.— T. F. B. 

Manufacture of starch or starch-containing materials, 
Eng. Pat. 16,997. See XVII. 


Manufacture of food preparations or extracts [from yeast and 
blood]. Eng. Pat. 541. See XIXa. 


I XIXA.-F00DS. 

I Wheat : Proximate analysis of . N. A. Barbieri. 

j Comptes rend., 1914, 169, 431—434. 

j Twenty kilos, of wheat (Triticum turgidum) wore subjected 
I to the successive action of various neutral solvents. Tho 
I whole grains wore washed with distilled water, macerated 
i for 15 hours with chloroform water, then digested with 
[ water at 60° — 60° C. until the grains wore soft but not 
broken, and finally boiled with water for an hour and 
sifted to separate tho husks and embryos from the meal. 

I The solid fractions were treated with alcohol and tho 
I various washings and extracts worked up. From the 
I aqueous liquids 2 f^ms. of a yellow colouring matter, 
“6Vtn(?,” wore obtained by extraction with chloroform. 
This is rt^garded as a transformation product of chlorophyll. 
It is insoluble in water, but soluble in benzene, oar bon 
bisulphide and petroleum ether; it docs not give the 
biuret or the acrolein reaction. By dialysis of the aqueous 
extracts })otasBium sulphate and monopotassium phosphate 
were obtained, but no chlorides nor any monooalcium 
phosphate. Extraction of tho husks, ombryos and moal 
with ether, yielded 225 grms. of oil, of which 211 grms. 
were insoluble in alcohol and acetone and free from 
I phosphorus, sulphur and nitrogen, whilst 8 grms. (con- 
taining 0-221 CTm. P) were soluble in alcohol and acetone 
and contained traces of bHine,^^ palmitin, oleopalmitin 
and phosphates. Tho ash produced by incineration of the 
husks, ombryos and meal consisted mainly of calcium 
sulphate and tricalcium phosphate, and was free from 
carbonates. From the fact that the whole of tho phos- 
phorus of an ether extract of wheat is in a form soluble 
in acetone, whereas lecithin is insoluble, it is concluded 
that the latter substance is not present in wheat.— -J. H. L. 

Wheat bran ; The organic phosphoric acid compound of . 

R. J. Anderson. J. Biol. Chora., 1914, 18, 441 — 446. 

(See also this J., 1914, 371.) 

The organic phosphorus compound present in wheat bran 
may be separated into two portions by treatment with 
barium hydroxide. The soluble portion yields a precipitate 
with lead acetate, and by repeated precipitation wittt this 
reagent, combined with intervening separation of tho 
lead as sulphide from the compound, a solution is obtained 
which may be concentrated under reduced pressure to a 
thick colourless byrup. This immediately crystallises 
to a white solid mass when scratched with a glass rod. 
The substance may be re-crystallised from dilate alcohol, 
when large colourless crystals of inositol-monophos- 
phono acid, C«Hi,P 09 , are obtained. All the salts of 
this acid, with the exception of the lead salt, arc soluble in 
cold watw. The alkaline-earth salts are not predpitat^ 
by ammonia, the acid differi^ in this respect from 
other known organic phosphoric acids as well as from 
ordinary phosphoric acid. Inodtol-monophosphoric acid 
has no sh^p m. pt. ; when heated sIor^ it softens at 
200° and decomposes at 20l°— 202° C. Heated rapidly, 
it softens at 188^ and decomposes at 190° C. — W. P. S. 
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JPho9^horua / BiodmUeaf 9ign^nce of . H. Kincaid, 

Bnt. Amoo., Australia, 1914. Pharm. J., 1914, 98» 
350. 

JtusTEALlAir soils are deficient in phosphorus, and native 
, 'grasses, the wood of trees, and wheat have a lower phos* 
;^orus content than those grown in Europe. Acclimatised 
European grasses contain more phosphorus than do the 
native grasses but less than the same kind of grasses 
grown in Europe. — W. P. S. 

Milk ; The deposit obtained by centrifuging . H. S. H. 

Wardlaw. Brit. Assoc., Australia, 1914. Pharm. J., 
1914, 98, 360. 

The white deposit obtained when milk is centrifuged 
•varies somewhat in composition but consists approxi> 
mately of mineral matters (chiefly calcium phosphate), 8 ; 
lactose, 19 ; caseinogon, 67 ; other proteins, etc., 16%. 
The first portion of the substance deposited consists of 
cellular material, the remainder of minute globules loss 
•than 0*001 mm. diameter. About 60% of the deposit is 
Jtoluble in a volume of water equal to that of the milk 
from which it was obtained. The mineral content of the 
deposit at first increases and then decreases as the contri- 
luging is continued. — W. 1*. S. 

Tats ; Changes in the character of , during the process 

of cooking. H. Masters and H. L. Smith. Analyst, 1914, 
89, 347—350. 

Butter- FAT and cottonseed oil, when cooked with 
flour under normal conditions for making pastry, suffered 
-slight changes similar in character to those which occur in 
the “ blowing ” of oils. Except when the pastry was very 
thin, or ovor-oooked, the ordinary analytical constants of 
the fat were not appreciably affected. — W. E. F. P. 


Mtr^ion, yield an opaque red liquid without any deposit on 
the filter. The contents of the intermediate tubes may 
exhibit either agglutination or hamolyds of the blood 
oorpuMlee. If agglutination oocurs, the coagulated 
mtioles may ^ iraparated by filtration, a colourless 
filtrate being obtained. This agglutination is effected 
by a number of non-toxic plant substances known as 
phaains (occurring in beans, peas, lentils, vetch, earth-nuts, 
thorn a]mloB, etc.) aud by two strongly toxic substances, 
min and abrin (the latter occurring in wild liquorice). 
Hasmolji^iB is effco^ by numerous substanoes, and of 
those which occur in higher plants, the saponins are the 
most im^rtant. Wliilst some saponins are toxic, others 
are found in various edible plants and must be regarded as 
valuable from the dietetic standpoint ; thus the sugar 
beet and turnip each contain a neutral and an acid sapoiun, 
and the mangold -wurzel and spinach also contain saponins. 
It is not therefore justifiable to prohibit indisorinunately 
the use of saponins for imparting head-retaining power to 
aerated beverages.— L. E. 


Patents. 

Butter and the like ; Apparatus for testing [determining loater* 

intent of] by weighing. P. Altmann, Berlin. 

Eng. Pat. 16,681, July 21, 1913. Under Int. Conv., 
July 20, 1912. 

A DEFINITE weight of the butter is placed in a cup attached 
to one arm of a small scale ; the cup aud its contents are 
then heated until all the water has been removed, and 
the cup is replaced on the scale ; a pointer attached to the 
other arm of the scale indicates, on a graduated quadrant, 
the loss of weight, i.e., the percentage of water present. 
(Reference is directed to Eng. Pats. 4019 of 1877 ancf 11,452 
of 1889.)— W. P. S. 


i)ssein ; The nutritive value of and its use as a food. 

E. Maurin. Comptea rend., 1914, 169, 460 — 462. 
Ossein, the protein substance obtained from bones after 
the removal of mineral matters by treatment with hydro- 
•ehloric acid, contains from 16 to 18% of nitrogen and about 
4% of calcium phosphate and carbonate. It may bo 
prepared in the form of a stable powder and forms a 
valuable food material. — W. P. S. 


Milk; Preservation of desiccated . T. Boborg, N. 

Tt«trup, and Techno-Chomioal Laboratories Ltd., 
London. Eng. Pat. 17,077, July 26, 1913. 

Milk jpowder, prepared by spraying partially concentrated 
milk into air heated to 120® C., is filled into tins, the 
residual air in the tins being expelled by means of a current 
of carbon dioxide. The tins are then sealed.— W. P. S. 


Bengal beans, a new fodder. H. S. Shrewsbury. Bull. 

I)ept. Agric., Trinidad and Tobago, 1914, 18, 194—195. 

A SAMPLE of Bengal beans, Stizolobium aterrimum, con- 
tained : water, 12*0; fat, 3*5; proteins, 29*8; crude 
fibre, 6*2 ; carbohydrates, 44*3 ; ash, 4*2%. The beans 
irom a closely related plant, S. niveum, possess toxic 
properties and cause vomiting and purging, but no evidence 
was found of injurious glucosides, saponins, alkaloids, 
vegetable ptomaines or toxalbumins in the Bengal beans. 
Feeding experiments with the beans did not produce any 
•abnormal symptoms in animals.— W. P. S. 

Turnip and sugar-beet plants, etc. ; New conslituenis of the 

and their biological detection. E. R. Robert. Z. 

Ver. dout. Zuckerind., 1914, 381 — 396. 

The following method servos for the detection of certain 
toxic substanoes sometimes present in cattle fodder, e.g., 
xicin (a constituent of castor seeds) and saponin : — Fresh 
venous blood from a rabbit or guinea-pig is stirred with a 
wooden for several minutes to separate the fibrin, and 
then strained through unsized gauze. The suspension 
of corpuscles thus ohtained (or the pulpy mass which 
separates when the liquid is left to stand or centrifuged) 
is diluted 60 — 100-fold with isotonic (0*9%) salt solution, 
and 6 o.o. of the diluted suspension are placed in each 
•of a series of 7 test-tubes. Five o.o. of the salt solution are 
then placed in the first and last tubes of the series, and 
increasing quantities of a solution (in 0*9% salt sdution) 
of the toxic substance are placed in the intermediate tubes 
in succession, the contents of these tubes being made up to 
10 C.O. with salt solution ; each tube is gently shaken and 
left for half an honr. The contents of the first and last 
tubes then exhibit a uniform, opaque, red colour, and on 


Meat : Process of preserving . R. R. Cobb, 

Texarkana, Ark. Eng. Pat. 21,112, Sept. 18, 1013. 
Under Int. Conv., Sept. 20, 1912. 

Strips of moat are immersed in a hot solution prepared W 
heating saturated sodium chloride solution to 200® F. 
(93® C.) and ^ding, for every 100 lb. of moat to be treated, 
8 lb. of sodium ohlorido, 4 lb, of sugar, and 4 oz. each of 
potassium nitrate, ground black pepper, and borax. 
After the meat has been placed in the smution, the latter is 
boiled for 1 0 mins., the strips of meat being then transferred 
to a receptacle together with a quantity of the hot solution 
sufficient to cover them. — W. r. S. 


Food preparations or eslracts ; Manufacture of C/«w» 

yowt and blood]. E. Krause, Steglitz, Germany. Eng. 
Pat. 641, Jan. 8, 1914. Under Int. CJonv., Feb. 12, 1913. 
A mixture of yeast, salt, and blood is submitted to peptic 
digestion, then boiled, filtered, and the filtrate oonoentrated 
to a suitable consistence. — W. P. S. 


Lactic food products; Composition for producing-^, 

W. J. Mellenh-Jaekson, London. From C. B. A. 

Hanson, Copenhagen. Eng. Pat. 1169, Jan. 16, 1914. 

One part by weight of dried milk is mixed with 1 part of 
a compound prepared by inoorporating 10 grms. of rennet 
powder and 67 g^ms. of calcium ^po^ospmte with 82 lb. 
of imwdered sugar ; solutions of fiavooring substanoes sod 
a binding material may be added before the addition of 
the sugar. A firm curd is produoed wHhin a few minutes 
when 3*6 os. of this mixtnie is treated with 1 {fint of water 
at 100® P. (38® C.). The proportion of rennet employed 
may be varied,— W. P. S. 


Cl. XIXb.— water PURIFICATION; SANITATION. 


[9t/ffL 80, 


So^milk pr^uet and proceM of making (Ae same, J. 
MonahaQ and C. J. Pope. Oihkosh. Wis. U.S. Pat. 
1.104,376, July 21, 1914 ; date of appl, July 28, 1913. 

Soya beaiw are omuWfied with the addition of Bodlum 
bioar bonate and coconut oil. the emulsion is separab^ 
from the solid portion, heated, filtered, the filtrate is mixed 
with malt extract and evaporated to dryness under reduced 
pressure.— W. P. S. 


Flour ; Drg-skortening . A. W. Estabrook and H. E. 

Weaver, Kansas City, Mo., Assignors to The Laraboe 
Flour Mills Co.. Hutchinson, Kans. U.S. Pat 1,106,638, 
Aug. 4, 1914 ; date of appl., Aug. 4, 1913. 

Ploitr is mixed with powdered stearic acid and gas- 
producing materials.— W. P. S. 


Seed^grain; Treaimeni of . H. E. Pry, Dorchester, 

Assignor to C. E. De Wolf. London. U.S. Pat 1,106,039, 
Aug. 4, 1914 ; date of appl., Oct. 10, 1913. 

The grain is immersed in a solution containing nitric acid 
and a current of electricity is passed through the same. 

— W. P. S. 


Manufacturf of aUirrh nr aUirrh -containing materials. 
Eng. Pat. 16,997. AVr XVII. 


X1Xb.>-WATER PURIFICATION ; SANITATION. 

Water supplies ; Purification of public . 0. H. R. 

Fuller. Applied Science (Toronto), 1914, 9, 61 — 73. 
Ardimrntohon.— Quiescent subsidence in a reservoir for a 
suitable time is largely used as n preliminary to subsequent 
treatment. At Cincinnati it was observed that in a reser- 
voir of 160 million gallons capacity, a subsidence of JO hrs. 
removed 48% of the siisjiended matter, a subs deuce of 
one day 62%, two days 68%, 3 days 72%, and 4 days 76%. 
In some casuH coagulants are added to the water entering 
the reservoir, in which case the reservoir is worked on the 
continuous fiow system. The most widely used ooagulent 
is aluminium sulphate, the quantity required deijonding 
on the amount and character of the suspended matt^ 
In Saskatoon where the susponded matter varied from 
130 to 400 pwts ^ million, 0-28- 1-62 grains of aluminium 
sulphate wore added per gallon. Another coagulant is a 
mixture of ferrous sulphate and milk of lime, which gives 
good results when the alkalinity of the water is low. 

JPiJlmlma.--^The effluent from the sedimentation reser- 
voir is filtered through sand, either by the slow or rapid 
system. At Toronto, a modern slow sand filtration plant 
has been erected recently, in which the rate of filtration 
is 6 million gallons per acre per day. The twelve filters 
are covered in, and are each 0-8 aero in area. The filtering 
material consists of a bottom layer of 7 in. of gravel, 
1-^2 ins. diameter, a second layer 2*6 ins. deep, of f- to 
Linoh gravel, and a top layer of 2-6 ins. of sand of f-inch 
diameter. In meohanioal or rapid sand filters, the rate of 
filtration is over 100 million gallons per acre per day, and 
the filters may be either open or closed. The wker is 
always treated with a uo^ulant previously, and the 
deposit on the surface of the sand is removed by reversing 
the flow of water, the cleaning process taking a few minutes 
only. The Yeduotkm in the number of bacteria is 99%. 
The total ooi* of the rapid filtor operation k about 10 
dollars per million gallons. 

8tiril%stdion.^T& most general reagent used is bleaching 
powder in ^ntity suffiotent to give 0*25--0’6 part of 
availaMo dUoitilo ^ million. To remove the taste which 
is usually imparted to the wateiv either 1-2 lb. of sodium 
milfiUte or 0*64b. of sodium thiosulphate is added for each 
pmM nt bleadOng powder. Car* must be Uken not to 
W iilAsr of theso until at least 10 mins, after the addition 
IK tim hlesddim powder, to allow time for sterilisation. 
Another steriMng agent used in Europe is ultra-violet 


light. Ftu this process the water must always be rendered 
olear by filtration and may then be passed at a rate of 
130,000 gallons nor d y through the rays from a one 
h.p.-lamp. The best lamp is called the pistol lamp an d 
is U-shaped, the two limbs being veiy close together and 
enveloped by a two-inoh quarts tube. A current of 
600 volts and 3 amp&ws is used. The lamp is situated in a 
channel and the water is passed through in such a way as 
to keep it under the influence of the light as long as possible. 

-.1. H.J. 


Nitrite^ [in ivater, etc,]; Fresmius' method for deter* 

mining small guantitie.s of , and its sensitiveness 

compared with the m-phenylenediamins reaction. E. A. 
Letts and F. W. Rea. Analyst, 1914, 39, 360—352. 
(See also this J., 1914, 670.) 

In using the zino-iodide-starch method of Fresenius 
f Quant. Anal.,” vol. ii., 7th od. (English)], bettor results 
were obtain^ with 4 c.c. of the reas;cnt and 2 c.c. of dilute 
sulphnrio acid (1 : 6 by vol.) j)er 60 c.c. of water than by 
following the original instructions ; and the blue colour 
woe found to develop more rapidly in bright, than in dull, 
light. The results of oomparative tests indicated that this 
method is 10—20 times as sensitive as the m-phenylorie- 
diamine process. — W. E. F. P. 


Patents. 

FiUerbig nuUeriai for purifying and softening water : Pro- 
cess of pre?xmntf . Deutsche Filter Compagnie (los. 

m. b. H. Ft. Pat. 467,687, Jan. 24, 1914. Under Int. 
Conv„ Jan. 29, 1913. 

Vitreous rocks art' ground, levigated, and the lighter 
portion, which possesses bfi8c-ex(?hanging properties, i.s^ 
extracted with hydrochloric acid, to remove soluble 
impurities, washed, and impregnated with sodium chloride 
solution, whert'by the bases present are partly rei)hM)cd by 
sodium. When it is desired to use the resulting material' 
for the removal of iron and manganese from water, it may 
also be treated snccossively with a manganous salt and a 
iwrmanganate. — W. P. H. 


Sewage disposal. N. Tostrup, London, T. Rigby and. 

Ci. W. Andrew, Dumfries, and Wet-carbonising Ltd.. 

London. Eng. Pat. 16,800, July 22, 1913. 

MoDiaATELY dry sewage sludge is subjected to distilla- 
tion in the jiresenoo of steam of gradually increasing 
tem})erature. In the first stage, ammonia is recovered 
from the sludge ; in the second, the steam is superheated 
to 260° — 300° C. in order to remove greases from the 
sludge; the residual sludge is then heated to about 
800° to produce gas. The amount of air admitted to. 
the still is regulated and tiio different zones in the still 
aro separated by water-cooled valves. (See also V.ng 
Pat. 3247 of 1911 ; this J., 1912, 601.)— W. P. S. 


Sewage or any other liemid ; Process of and apparatus for 

purifying . L. Linden, Brussels. Eng. Pat. 1266^ 

Jan. 16, 1914. . 

The sewage is introduced into a tank through a ponicaU 
pipe reaching nearly to the bottom. Along the bottom 
of the tank, which molines upwards towards toe outlet end, 
are a number, of wells or p^kets separated by partitidna 
provided with perforations. The second well is divided 
into two compartments by a jiartition extending from 
above the water-level nearly to the bottom. The sus- 
pended matters in the sewage settle in the wells and are 
withdrawn therefrom when neoessaiy. Movable bands 
of fabric may be fitted over the perforated partitions and, 
when the sewage has been treated previously with lime, 
carbon dioxide is introduced into the sediment collecting 
in the first well so as to form calcium carbonate and thus 
produce a more compact bed of material through whiOh 
the fresh sewage has to pass. Meane are provided for 
cleimsing and sterilising toe bands of fabrio.~W. F. 8. 
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Lipiuia suah a$ wMe imtet ; ApparatuH for «epa/rating 
MUd wittiter, More parHcvlarly Mrous matter, from — . 

B. Hofer, Munich, Germany. Kng. Pat. 67ii3, March 17, 
1914. Under Int. Conv., March 17, 1913. 

Thb cflBuont, Buoh as that from a paper factory, is con- 
ducted through a pijw into a funnel-shafwd vessel mounted 
within a tank having a conical bottom. The tank is 
filled previously with water. As the liquid rises slowly 
in the funnel, the fibrous material collects into lumps 
or layers which pass over the upper edge of the funnel 
and fall to the bottom of the tank ; the clear liquid 
leaves the upper part of the tank and a screw-conveyor 
removes the fibrous material collecting at the bottom 
of the apparatus. — W. P. S. 

RefuAe destructor and other furnaces; Apparatus for 

charging . H. N. Lcask, Liscard, Cheshire. Eng. 

Pat. 17,449, July 30, 1913. 

A PACKiNO of flexible material, such as asbestos, wire- 
gause, or lead, is fitted round the door of the container 
from which the refuse is discharged into the furnace, 
in order that dust shall not escape while the container 
is being filled with refuse. — W. P. S. 

Clothijjg, furs, skins, etc. ; Process for proteHing 

against, moths, beetles and. insects, or for killitig dmiestic 
and agricultural pests. Aoi.-Gcs. fiir Anilin-Fabrikation, 
Borlin. Eng. Pat. 10,379, April 27, 1914. Under Int. 

C. ’onv., Sept. 10, 1913. 

Bestder p-dichlorobonzene, specified in Eng. Pat. 19,688 
of 1912 (this J., 1912, 1026), the other isomeric dichloro- 
l>enzenes may be used, also mono-, tri- and <«etrachloro- 
benzones or a mixture such os is obtained in the course of 
the manufacture of chlorobenzenes, also chloro-derivatives 
of a hoinologue of benzene. — .J. F. B. 

Clothes, furs, skins, and other articles ; Process for protecting 

frean attacks by moths or other insects. Act.-Ges. 

f. Anilinfabr, First Addition, dated Jan. 30, 1914, to 
Fr. Pat. 442,719, April 18, 1912. Under Int. Cunv., 
Sept. 10, 1913. 

See Eng, Pat. 10,379 of 1914 ; preceding. — ^T. F. B. 


XX.— ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

Exportation of cocaine and cinchona bark from the Nether- 
lands. Board of Trade J,, Sept. 10, 1914. [T.R.] 

The prohibition of the exportation of cocaine and of 
cinchona bark and products made therefrom under the 
decree of August 7 is temporarily repealed. 

Coca alkaloids. A. W. K. do Jong. Chem. and Drug.. 
1914, 85, 280. 

In view of serious attempts to manufacture coca alkaloids 
in Java, two methods of extraction are suggested. (1) 
An excess of alkali is added to the coca maves them- 
selves or to an extract of the same made with dilute acid, 
when the alkaloids can be extracted with chloroform 
or amyl alcohol. (2) The leaves are extracted with a 
dilate acid, as is done in Peru, excess of alkali added 
to the extract, and the alkaloids extracted with 
chloroform or amyl alcohol. — F. SmoN. 

[Scopolamine hydrobromidel Cx’tHnSO^,HBr,3H^O ; 
Critioism of the U .S.P. as to the naming of the compound 

, and the prescribed tests for the same. A. G. Du Mes, 

Amer. J. Pharm., 1914, 86, 339—349. 

'PftJfoTxOiliXY all the scopolamine hydrobromide ‘or the 
tm-dalled hyosoine hydroWomide aM in the United 
States is at present supplied Gennany.. it it aug- 


ted that in the U.S. Pharmacopoeia the former should 
the official title, that the melting points of the ohloro* 
aurates of either I- or t-soopolamino should be omitted 
end that only f-scopolamine p.ydrobromide with a definite 
specific rotatory power should be recognised. — ^F. Shdn. 

m-Nicoline. E. Maass and K. Zablinski. Ber., 1914, 47^ 
1164—1173. 

BENZOYL-iM-NrcoTiNE crystallisod from other in fine 
i colourless highly refractive needles, m.pt. 82° U. The 
I base readily formed condensation products, such aa 
j phonyl-m-nicotinyliirea, OijHjqN^O, which crystallised 
I from alcohol end melted at 108° C., and phenyl-m-niootinyl- 
! thiourea, U, 7 H, 9 N, 8 , m.pt. 137° C. after crystallisation 
from alcohol. Mononitroso-m-niootine, CipHuNgO, 
formed colourless silky needles, m.pt. 1 16° C. When the 
base was heated to 250° — 260° C. with red phosphoniH 
and hydriodic acid, dihydro-w-nicotine, C,oH|«N|, and 
^-butylpyridine were produced and were separate by 
fractional distillation. The former boiled at 260° — 
262° C. and formed a stable colourless oil, fairly easily 
soluble in water. It yielded a platinum double salt 
melting at 197" C., and when reduem by means of alcohol 
and s^him yielded ootohydro-m -nicotine, 
b.pt. 257"— 260° C. /S-Butylpyridino, OpHjsN, a colour- 
j less oil insoluble in water, boiled at 206° — 208° C. The 
hydrochloride melted at 126° C. and the platinum double 
I salt at 187° — 188° C. /9-Butylpiporidino, CoHijN, was 

! formed by reduction with sodium and alcohol. It was a 
I colourless oil boiling at 196” — 197"(!:. and gave a hydro- 
chloride, m.pt. 102° C\, and a picrate, m.pt. 124° C. 

— F. Shdn. 

^-Cnoscoinnc ; Synthesis of . Synthetical experi- 

ments in the group of the isoquinoline aikadoids. Part IV, 
E. Hotw and H. llobinsou. Chem. Soc. Trans., 1914, 
j 106, 2086—2104. 

Nitromboonine and cotamine condense readily in 
boiling alcoholic solution to form nitro-/i{-gno 8 copine, 
C'aaHjaOflN,, which crystalliscB from trichloroethylene in 
canary-yellow prisms, m.pt. 191° C. It forms a hydro- 
I chloride, ra.pt. 142° — 143'^ C., which yields nitromeoonme 
\ and cotaminium chloride when the aqueous solution is 
' boiled. j9-Gnosoopine, can be obtained by 

; eliminating the NO, group by successivo eon version inU> 
j NH,, -NH NH,, H or into Nil,, 1, H. It is on optically 
I inactive base, crystalbsing from methyl alcohol in oolour- 
1 less rectangular prisms, m.pt. 180° C., and isomeric hut 
I not identical with gnosoopine. It behaves as a lactone 
I and can be readily converted into nomaroeine and narceine. 

I On oxidation, cotamine and opianic acid are produced. 
The conclusion is drawn that the substanoe is a stereo- 
isomeride of narcotine and gnosoopine. It is suggested 
that the name a-gnoscopine Iw reserved for the compound 
previously known as gnosoopine or r-narcotine, m.pt. 
220° C. ^‘i-Gnosoopine is partially converted into 
I a-gnoscopine by prolonged heating of the aqueous alcoholic 
I solution to 100° C. — F. Sudn. 

Papaveraldinc methosulphaU ; Oxidation of . P. A. 

Mason and W. H. Perkin, jun. Chem. Soc. Trans., 
1914, 105, 2013—2024. 

Equal weights of papaveraldine and methyl sulphate 
were intimately mixra, heated on the water- bath, and the 
resulting methosulphato crystallisod from methyl alcohol. 
It hod the composition, C«)HjgO,N,(CH,),SO^,CH|OH, 
and fcxrmed lemon yellow minute cr^tals reaulily 
1 soluble in water. Potassium hydroxide added to the 
aqueous solution produced an orange precipitate soluble 
in excess of the alkali. When the latter solution was 
boiled veratric acid and a derivative of 6.7-dimothoxy-N- 
methyltsoauinoline were produced. A solution * of the 
methosnlpoatc in dilute potassium hydroxide solution 
was readily oxidised by permanganate, the temperature 
being kept below 30° C. : after filtering veratric acid was 
precipitated from the solution by adding excess of l^ro- 
chlom ac^ an 4 three other subetanoee were also isolated, 
vis., 3.4<diBMthoxy^6-inetby]carbamylpbienylgIyoxylio aoid* 




ot. xx.-(maAinc ntoDccrs s inDicraAL sobstamcks; BasBimAL oiia [s^t », mt . 


CiiH,, 0,N, m. lOT* C. »fter orystaUiaing from water, 
C..H„0,N. email needloe, m. pt. 
266 267 C., also fomiM by the oxidation of &e 

preceding acid, and 6.7.diinethoxy*2.mothylwocarboBtyriL 
plated M a hydrochloride, Ci,H|,0,N,HCl, m. pt. 
183 — 186° C. DimothoxyMoquinoline mcthoiulphate, 
ni. pt. 202°---203° 0., when oxidised by permanganate in 
alkaline solution yielded the above glyoxylic acid, m. pt. 
107° C.—P, Shdn. 


Sinigrin ; ConsUtution of — 
W Schneider and F. Wrede. 


Mttaiard-oil glucoatdea. 
Bcr., 1914, 47, 2226—2229. 


By the action of potassium mcthoxido on sinigrin in 
methyl alcohol solution, thioglucose, C,H„ 05 .S&, was 
produced and was isolated in the form of its silver- 
compound. Thioglucose is also formed by the action 
of amnmnia gas on a solution of sinigrin in methyl alcohol. 
Its formation shows that in sinigrin the sugar residue is 
attached directly to the sulphur atom as in Gadamer’s 
formula, C,H».N : C(0.80,.()K)S.C,H„0.. Prom the 
product of the action of potassium mothoxide on sinigrin 
there was also isolated another compound as fine colouriess 
needles, m. pt. 192° C. (unoorr.). This compound, 
termed nmrosinigrin, is dextro-rotatory ([aH°=149-2“ 
in water), yiel^ a triacctyl-derivativo and is much more 
stable than sinigrin, and the formula : — 

C H 

is assigned 
to 


Ethyl galactoside-p ; Best conditions for the preparation 
Bourquelot and G. Mougne. J. Pharm. 

Chim., 1914, 10, 167—163. 

A MiXTORB of 100 grms. of galactose, 10 grms. of omulsin 
and 2 litres of 80% alcohol is kept at 38°-40° C. for about 
a month, when the optical rotation changes from + 1° 16' 
• The mixture is filtered, evaporated to dryness 
*^^wced pressure and the residue dissolved in 
1200 c.o. of distilled water. The solution is allowed to 
ferment at the ordinary temperature for 10 days after 
the addition of 16 grms. of dextrose and 30 grms. of washed 
and pressed bottom -fermentation yeast. The optical 
rotation changes from -f 6° 30' to —30'. The whole is 
mtered, boiled with a little chalk and charcoal, again 
filtered and evaporated under reduced pressure. The 
residue is extracted with hot absolute alcohol and the 
ethyl galactosido./3 purified by roorystallising from the 
same solvent, using animal charcoal. It forms fine 
colourless needles, m. pt. 161°— 162“ C. and with [o]d=^ 
— 7*21°. — F. Shdn. 


Anemonin, Y. Asahina. Bor., 1914, 47, 914—916. 

The fresh roots of the Japanese weed. Ranunculus 
japonicus, were distilled in a current of steam and the 
distillate extracted with ether, when about 0-12% of an oil 
was obtained. On standing the oil deposited crystals 
of anemonin, OjoUsOi, which wore crystallised from 
alcohol and melted at 167°— 168° C. Upon further 
heatiM the substance solidified at 180° C. and decomposed 
towards 300° C. Reduction by means of hydrogen in the 
presence of platinum black led to the formation of tetra- 
hydroanemonin. After crystallising from hot water this 
fomed tablet-shaped crystals which melted at 165° 0. 
and remained liquid up to about 300° C., when decomposition 
took place.— F. 8hd». 


Andrographis 

Bhaduri. 


paniculata ; Constituents of- . 
Amer. J. Pharm., 1914, 86, 349—364. 


bitter Andrograjd^is paniculata (Nees) is a common 
Indian plant. Extraction with light petroleum withdrew 
an essential oil and a small quantity of a orystalline 
substanoe, m, pt. 1 17° C. Chloroform removed*^ chloro- 
phyll and a minute amount of an amorphous white 
*™J*5**’ - alcoholic extract was 

dutuled with steam, when the aqueous portion of the 
rwidue deposited yellow crystals of a bitter subsUnoe. 

J r*® composition, CrtH„0*. melted at 206°, 
•ad yielded an aoetyl compound, m. pt 96® C., and i 


dibromo-derivative. The hot aqueous extract of the solid 
residue left after steam distillation deposited a wUte 
amorphous substance with a very bitter taste, which is 
styled kdlmeghin, It melted at 1M°C. and 

after treatment with acid yielded kdhneghic acid, C, 4 H,, 0 ,. 

— F. SHDN. 

Fenugreek seeds. WunsohendorfF. J. Pharm. Chim., 
1914, 10, 152—157. 

Fresh seeds taken from mowing fenugreek plants have 
a sweetish taste and no disagreeable (^our. On drying 
the odour and bitter taste rapidly develop, only to 
disappear again when the seeds are allowed to germinate. 
Seeds which have been boiled with alcohol remain inodorous 
and insipid on keying, owing to the destruction of the 
diastaiic agents. — F. Sudn. 

Oil of Ocymum pilosum, Roxb. K. Bhaduri. J. Amer. 
Cliem. Soc., 1914, 86, 1772—1773. 

All parts of the plant contain oil, the green seeds being 
richer than the loaves; the dried seeds yield no oil on 
distillation. A jelly produced by soaking the seeds in 
water is used medicinally by the natives in India. A 
small quantity of the oil was obtained in the laboratory 
by steam distillation. It is a mobile yellow liquid having 
an odour closely resembling that of lemongrass oil : 
sp. gr. 0*8872 at 25*6° C., refractive index 1*4843 at 
24-6° C., optical rotation at 24*5° C., —3*7° in a 100 ram. 
tube. It distils mainly at 205°— 230° C., and contains 
citral, citronellal, cineol, limonono, and a ve^ small 
quantity of thymol, but no methylchavicol. lie per- 
centage of aldehydes, as dotormined by shalung witn a 
solution of sodium sulphite and bicarbonate, was 76% 
by vol., of which 41% was citral and 34% citronellal. 

—A. S. 

Cvdier \Juniperus oxycedrus] ; Essential oil from the 

wood of . Huorre. J. Pharm. Chim., 1914. 10. 

164—105. ' 

Tue wood of Junipervs oxycedrus yields 3*0 to 1*6% of 
essential oil, which makes a good substitute for oil of 
cade in dermatology. It has a sp. gr. of 0*925, and 
aD= —31*42°. Distillation takes place between 330° and 
360° C., and the oil does not solidify at — 15° C. It is 
slightly soluble in water, dissolves readily in most organic 
solvents, and will take up considerable quantities of 
menthol, salol, iodoform, sulphur, etc. — F. Shdn. 


Phosphates of 2.3 R. R. Renshaw and R. R. 

Stevens. J. Amer. Chem. Soc., 1914, 36, 1770—1772. 

The work of Griin and Kado (Ber., 1912, 46, 3368) on 
the preparation of the primary o-phoaphate of 2.3-distearm 
by the action of phosphoric anhydride on distearin is 
confirmed. In attempting to simplify the process of 
preparation the sodium salt of a pyrophosphate, probably 

Ci 7 H,j.CO.O.CH,.CH.O.PO (ONa). 

CH,.O.PO(ONa)/ 

was obtained. A mixture of 2*5 grms. of distearin and 
1*3 grms. of phosphorus pentoxido was heated for 1 hour 
at 100° C., with constant stirring, the product was powd- 
ered, and introduced, with stirring, into a saturated 
solution of sodium bicarbonate. The brownish precipitate 
was filtered off, washed with water, and freed from stearin 
and distoarin by extraction with acetone. One-fourth of f 
the residue was soluble in boiling benzene : the insoluble 
portion was boiled with water (with liberation of stearic 
acid) and its concentrated aqueous solution preoipitat^ 
with acetone. The oombinod soluble products were 
purified by dissolving in benzene, preoipitating with 
aoetone, and recrystallising from petroleum ether. The 

pure sodium salt formed prismatio plates, m. pt. 167° 

168° C. (unoorr.). The silver, barium, and oaloium salts 
were also prepared. The authors found that the phosphates 
of distearin tend to hydrolyse with formation of produots 
poorer in fatty add, and not the reverse as stated by Qriin 
and Kade (foe. eif.).— -iL 8, 
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Ckromoform, K. H. Sohmitz. Apoth.-Zeit., 1914. 29. 
465—466. 

Ohbomofobm is an orai^-rod crystalline powder formed 
by the combination of dichromic acid and hexamethylene* 
tetramine, and has the composition (C,Hi,N 4 CH-),Cr, 07 . 
It is only slightly soluble in alcohol and cold water, but 
easily in hot water. Warming the aqueous solution or 
treatment with acids or alkalis causes the liberation of 
formaldehyde. — ^F. Shdn. 

Chloral and paraldthydei Manufacture of . Chem. 

and Drug., 1914, 86, 330. 

A CUBEBKT of chlorine is passed through 120 to 150 lb. of 
absolute alcohol in a glass carboy for 12 to 14 days. The 
temperature rises to 60'’—70° C. and the product finally 
acquires a density of 41° B. (sp. gr. 1-397). The carboy is 
surrounded by cold water which is gently heated as soon 
M the chlorine ceases to bo absorbed. The crude product 
is heated with an equal weight of sulphuric acid in a 
leaden vessel. When all the hydrochloric acid has passed 
off, the product is distilled, the chloral pmuiing over 
between 95° and 100° C. After redistillation this is 
converted into chloral hydrate by adding 12-26% of 
product can bo crystallised from chloroform. 
Aldehyde is obtained from the first runnings in alcohol 
stills, the best yields coming from alcohol manufactured 
ij”l. sugar-beet. Polymerisation to par- 

aldehyde is effected by the addition of a few drops of 
concentrated sulphuric acid, and purifying the crystalline 
mass that separates. — F. Shdn. 

Acetanilide I Delermination of . A. Mirkin. Amer. 

J. Pharm., 1914, 86, 354— 365. 

CIne grm. of acetanilide is boiled with dilute sulphuric 
acid (1 ; 5) for 4 hrs., and carefully neutralised with so^um 
bicarbonate) when cold. Hydrochloric acid is then added 
in the projmrtion of 6 mols. to 1 mol. of aniline and the 
whole cooled to —10° C. Standard sodium nitrite solution 
18 run in, with constant shaking, till a drop of the mixture 
taken out after a few minutes’ stirring turns starch-iodide 
Iiapor blue. — F. Shdn. 


BeiMoic acid ; The catalytic decomposition of . P, 

Sabatier and A. Mailhe. Comptos rend., 1914. 169! 

217—220. » . w, 

lienzoic acid wore not appreciably affected 
at 660 C. by passing over cerium, zirconium, or barium 
oxides, or the blue oxide of molybdenum or of tungsten, but 
were decomposed readily by copper or cadmium, titanium, 
or zmo oxides, and slowly by thorium or chromium oxides 
or alumina (prepared at low temperature), yielding benzene 
and carbon dioxide. Lithium carbonate, calcium car- 
bonate, or manganous ojude also gave benzene and carbon 
dioxide, but, in addition, lionzophonone and a little 
anthraquinono, whilst reduced nickel or nickel oxide 
j dehydrogenation, with production of carbon and 
Abundant ^olution of carbon dioxide, hydrogen, and 
methane. Roduo€^ iron resembled both nickel and copper 
in Its action, giving carbon, hydrogen, gaseous hydro- 
diphenyl, and iron oxides (being 
r^ucod) l^haved Uke the metal, except that some 
phenol (a trace only, with ferrous oxide) was formed. 

— ^F. SODN. 


Bei/^l peroxide ae an agent for displacing sulphur. L 
Vamno and A. Schinner. Ber., 1914, 47, 699 — 703. 

Benzoyl peroxide, which is used under the name oi 
lucidol as a bleaching agent for oils and fats, wil 
remove sulphur from sulphurised ketones and similo] 
tmocarbonyl compounds. When an alcoholic solution oi 
^ourea is treaty with benzoyl peroxide practically the 
whole of the sulphur (up to 97-9%) is separated, but at 
l^her tempeiatuTM part of the sulphur is dissolved by 
no alcohol. In the reaction oyanamide is formed as a 
tad dioyuidiamids u s Moondan 
dMomposition. IMphenylthiODiM cm Im 
M ulphunaod in the nme way, bat attempt! to lemove 
the sulphur from mustard m were ansnoeflMM In 
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similar exmriments with hydrogen peroxide no removal 
of sulphur from thiourea was effected at the oitBnary tern* 
peraturo, but an addition compound, GB(NH.)„H.O., 
was obtained. This crystallised in transparent prisms 
(m. pt. 128° — 180^ C.), which were read^ solume in 
water, but were insoluble in alcohol, other, acetone, 
chloroform and carbon bisulphide.— C. A. M. 

Aminoguanidine and diaminoguanidine ; Preparation of 
Q.^Pellizzari and A. Gaiter. Gaz. chim. iUL, 

1914j 44, II., 72—77. 

By the following simple method, a nearly theoretical yield 
of aminwuanidine, NH;0(NH,)NH.NH., in the form of 
its bicarbonate, can be obtained from commercial calcium 
oyanamide and hydrazine Bulpha,^o. 100 grins, of oalcium 
cyanamide of recent manufacture are ground with 260 o.o. 
of water and then, with agitation, 19 c.o, of sulphuric acid 
of 66-6° B. (sp. gr. 1-83), diluted with 200 c.c. of water, 
and 60 grms. of powdered hydrazine sulphate are added. 
The pMty mass is loft for 1 hour with occasional agitation, 
iilt^od with the aid of the pump, and the residue washed 
with 260 c.c. of water. The smution, containing mainly 
free cyanamide and neutral hydrazine sulphate, is con- 
centrated to 200 c.c. on the water- bath, any free acid 
present or developed being neutralised with calcium 
cyanamide. After filtoriiw from small quantities of 
calcium sulphate, iron oxide, etc., the solution is heated 
for 7 hours on the water- bath, the volume being kept 
constant at 200 c.o. When the oyanamide is oompletoTy 
decomposed, as shown by a test with ammoniaoal silver 
nitrate, the solution is cooled, a cold solution of 48 grms. 
of potassium bicarbonate in 200 c.c. of water is addecb and 
the precipitated aminoguanidine bicarbonate is filtered off 
and washed. 64 grms. are obtained from 100 grms. of 
calcium cyanamide of recent manufacture. Other salts 
may be prepared from the bicarbonate by double decom- 
position. 

Diaminoguanidine, NH;C(NH.NH,)„ is best obtained 
by the interaction of cyanogen bromide and hydrazine 
hydrate, the reaction being carried out under other. A 
solution of 42-6 grms. of cyanogen bromide in 100 o.o. of 
ether is added gradually, with agitation, to 40 grms. of 
pure hydrazine hydrate below a layer of 100 c.c. of ether, 
the containing vessel being cooled with water. When 
the reaction is comolote, the mixture is stirred until the 
smell of cyanogen bromide disappears, the ether is de- 
canted off, and the residual crystalline magma is dissolved 
in 200 c.c. of hot alcohol, from which most of the diamino- 
guanidino hydrobromidc separates on cooling, a further 
quantity being obtained by evaporating the mother liquor 
to dryn^, dissolving the residue in a small quantity of 
hot alcohol, and cooling ; about 62 grms. are obtained 
altogether. The hydrobromido crystallises in two different 
forms, viz., small opaque crystals, and long transparent 
needles which change into the other form : it melts at 
262° — 263° C. with decomiKMition. — ^A. 8. 

Triaminoguanidinr. G. Pellizzari and A. Gaiter. Gaz. 

chim. ital., 1914, 44, II., 78—86. 

Salts of triaminoguanidine, NH,N:C(NH.NH.),. are 
readily obtained by the interaction of salts of guanidine, 
amino- or diamino-guanidino with 3, 2, or 1 mol. of hydr- 
azine hydrate respectively ; salts of guanidine or amino- 
guanidine are preferably used. A concentrated aqueous 

solution of the reacting substances may be heated for 2 5 

hours in an open vessel on the water-bath and the residue 
crystallised from water, or an alcoholic solution may be 
hcatra under a reflux condenser, when the triamino- 
raanidino salt separates in the solid condition as it is 
formed. The nitrate, hydrobromide, hydroohloridc, and 
thiocyanate have been prepared. — ^A. S. 

Acrolein; Pr^ratum of . E. J. Witzemann. J. 

Amer. Chem. Soc., 1914, 86 , 1766—1770. 

WoHL and Mylo’s method (this J., 1912, 794) is used 
but with a much simpler apparatus. 100 grms. of dehy- 
dra^magnesium sulphate in pteoes of J— ^ in. 8iz^ and 
freed from dust and fine paritoles, are introduced into a 3- 
litre round-bottom KAvauer flask connected with a short 
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oondensOT, which deli von through on adapter into the 
firat receiver containing 100 — 125 grma. of ooromon aalt. 
The exit tube from the receiver ia oonatrictod at the lower 
end and haa a hole in the aide about 2*5 cm. above ; it is 
.connected with a aocond condonsor which delivera ii^ the 
receiver for the crude acrolein. 200 grma. of glycerol are 
introduced into the flask containing the magnesium 
sulphate and the flask is heated, gently at first, by a ring 
burner. The fiist receiver, in which most of the water is 
retained, is immersed in boiling water and that for the 
acrolein in ice-water. When acrolein begins to pass over 
into the second receiver, glycerol is slowly dropped into 
the generating flask as fast as that present is decomposed. 
With three sets of apparatus in operation simultaneously, 
500 grms. of acrolein can be obtained in 5 hours. When a 
flask breaks during distillation tlie odour is mostly that of 
hot sugar tar and does not cause great inconvenience. An 
avori^e ^eld of 43% of crude acrolein is obtained. This 
usually begins to polymerise at once, but if the small 
quantity of water always present be not removed, the 
polymerisation does not proceed far. The pure acrolein 
(b. pt. 52‘’— ^64® C.) obtained by redistillation polymerises 
quite rapidly ; it should be dehydrated with calcium 
chloride and used immediately calcium chloride which 
is alkaline in aqueous solution causes very rapid poly- 
merisation. The generating flask can usually be quickly 
cleaned with warm water; small quantities of non-aoid 
tar can be easily removed with chromic acid mixture. — A.S. 

Vleminckx's solution {Liquonr calris sulphurataf] ; Prepara- 
tion and analysis of . J. L. Mayer. Amer. J. 

Pharm., 1914, 86, 355—358. 

A MtXTiiKK of 165 grms. of freshly slaked lime and 250 grms. 
of sublimed sulphur is added slowly to 1750 c.c. of boiling 
water in a flask. The whoU; is boilwl till the weight is 
reduced to KKK) grms., strained, allowed to settle in a 
stoppiwd bottle, and the clear brovrn liquid decanted 
and stored in bottles iillod to the siopper. Solutions 
prepared in this way contained 29* 1 to 29-6 grms. t)f total 
sulphur in 100 c.c., as deierminetl by addin" excess of 
Hoclium or potassium hydroxide, warming witli hydrogen i 
peroxide, acidifying with hydrochloric acid, and pfecipita- : 
ting with barium chloride. — b\ Shi>n. 

Syrup of iron iodide ; Value of preservatives in . 

‘ 0. M. Beringer. Amer. J. Phorm., 1914, 86, 358 — 359. 
When syrup of iron ^didc is made carefully and with the 
proiier amount of sugar, no preservative is needed. Hypo- 
phosphorous acid 08 a preservative has a reducing action 
which is not possessed by organic acids such as citric and 
tartaric acids. Jt acts on the sugar in strung solutions 
and causes darkening, which could be obviated by substi- 
tuting glycerin for a portion of the sugar. — ^F. Shoe. 

Arsenical compounds exmbined with silver and antimony 
salts for the treatment of trypanosomatic diseases. J. 
Danysz. Comptos rend., 1914, 169, 452 — 466. 

The sulphate of arsonobenzene-silver bromide (pro- 
duct 882 ; soc this d., 1914, 275) combines with a 
certain auantity of antimony, yielding the sulphate of di- 
hydroxydiaminoarsenolienzene-Bilvcr-antimonyl bromide, 
LC„H„().N,AB,J,AgBrSbO(H;*S() 4 ),. This substance 
(product 102 '’) is about twice as omcient as arsonobenzene- 
silver bromide and is particularly active in the case of T. 
gambiense. Experiments on mice showed that the ratio 
of the maximum dose tolerated to the curative dose is 
as 80 : 1. The curative dose appears to be about 0*01 grm, 
per kilo, of body weight. — W. I\ 8. 

Mercuric acetate and aniline ; New rofnpound of . L. 

Vccchiotti. Gaz, chim. ital., 1914, 44, 11., 34 — 38. 

PxscT and others (Gaz. chim. ital, 1892, 22, II.. 608) by the 
interaction of merourio acetate and aniline, obtained a com- 
pound which was shown later by Pcsci (Gaz. chim. ital., 
1899, 28, 1., 394) and by Dimroth (Bcr., 1902, 85, 2032 ; 

Z. anorg. Chem., 88, 311) to have the constitution 
C,H4(NHg).HgC.H,0,[NH- : HgC,H,0,-l : 41. The 
aiitbof hat now obtained, by the interaction of 1 mo]« of 
aniline and 2 mok of merourio acetate in aqueous 


solution, a white orystalline compound of the formula, 
CeH,(NH,)(HgCgH,Ojj), (1 : 2 : 4]. It is soluble in glacial 
•acetic acid and in ammonia, with which it combines, 
slightly soluble in boiling water, and insoluble in alcohol. 
On treatment with caustic potash it yields the correspond- 
ing morcurio hydroxide compound, CeH;.(NH J(HgOH)„ 
which is slmhily soluble in boiling water and insoluble in 
alcohol The constitution of the mercurio acetate com- 
pound was proved by converting it into its acetyl-derivative 
(compare Pesci, Chera.-Zeit., 1899, 23, Nr. 7) and decom- 
posing this with bromine, 1.2.4.-dibromoacetanilide, 
m. pt. 146® C., being obtained. — ^A. S. 

Iodine ; Biochemistry of . Distribution of iodine in 

plaht and animal tissues. A. T. Cameron. J, Biol. 
Chern., 1914, 18, 336—380. 

An exhaustive examination of numerous vegetable and 
animal tissues showed that iodine is an invariable consti- 
tuent of all marine algas, the quantity exceeding 0*001% ; 
distinct variation in the iodine-content is found in the 
same species growing under identical conditions. Hiffor- 
enco in iodine-content of the environment explains the 
difference in the quantitk's of iodine present in fresh-water 
plants and vegetables and in marine algw. Iodine is 
present in appreciable quantity in certain tissues of all 
marine species ; in the higher si)ecie8 there is more differen- 
tiation (and probably less total iodine in the whole 
organism) until, in the vertebrates, thyroid tissue alone 
is of consequence. Also in the case of mammalian tissue 
the thyroid gland alone is of importance in the storage 
of iodine ; iion-thyroid tissue contains less than 0*001% 
of iodine. Variations due to differences in diet are 
observable in the case of the thyroid gland ; the minimum 
quantity present is about 0*01% whilst the maximum 
may reach 1*16%. — W. P. S. 

Lanthanum and thorium salts ; Bactericidal and antitoxic 

action of on the cholera vibrio. A. Frouin and D. 

Roudsky. Com pies rend., 1914, 159, 410—413. 

The Hulphat<‘s of lanthanum and thorium had no injurious 
action on the human subject. Small amounts of the salts 
in solution dostroyijd the toxicity of cultures of cholera 
bacilli and had a benefl(*ia] action in cases of experimental 
cholera produced in animals. — F. Shdn. 

Iodine from murine algce ; Industrial extraction of . 

Laurent. See VII. 

Patents. 

Alkali salts of diaminodihydroxi/arsenoln-nzenc in comlnnation 

with copper and silver ; Manufacture of . 0. Imray, 

London. P'rom Farhwerke vorm. Mcistor, Lucius, und 
Briining, Hoechst a /Main, Germany. Eng. Pat. 1247, 
Jan. 16, 1914. 

A SOLUTION of 3.3'-diamino-4.4'-dihydroxyarBonobenzene 
is mixed with small quantities of sUvor or copper salts, 
sodium hydroxide is added, and the compound formed is 
separated by precipitation or by evaporating the solution. 
It is of great value for the treatment of sleeping sickness. 

— W. P. S. 

Carbon tetrachloride package. W. L. Harrison, Branford, 
Conn. U.S. Pat. 1,106,144, Aug. 4, 1914 ; date of 
appl, Sept. 18, 1913. 

Cabbon tetrachloride is contained in a cylindrical vessel 
into whicli compressed air is also introduced ; the tetra- 
obloride is separated from the air by a ''follower,'’ to 
which packing containing glycerin is applied to protect the 
tetrachloride from the action of the air. — ^T. F. B. 

I 

Isoprene. ; Process of producing . R. B. Earle and 

L. P. Kyriakides, Assignors to Hood Rubber Co^, 
Boston. U.S. Pat. 1,106,290, Aug. 4, 1914; date of 
appl., Nov. 11. 1911. 

Tmi vapouw of methyHsopropylketone are passed over a 
dehydrating catalyst, such as aluminium silicate, ^ated 
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to 400^ — 600° C., under reduced pieteure, and the isoprene 
formed ie separated from the other products.— T. F. B. 

fi-SA-Dihydroxyphen^-a-aminopropionic acid ; Process for 

preparing . F. Hoffmann-La Koohe und Co. 

Got. Pat. 276,443, Sept. 7, 1913. 

The seeds or hulls of Fieia faba are extracted for a short 
time with aqueous sulphurous acid ; the extract contains 
the /3-3.4-dihydroxyphonyl-a-amino|>ropionic acid, which 
can be isolated by conversion into its insoluble lead com- 
tiound and decomposing this with sulphuric acid. The 
free acid is sparingly soluble in cold water and more easily 
in hot water ; it melts at 280° C. with decomposition and 
its rotatory power [a]D= — 18-91. When it is heated 
carbon dioxide is eliminated and the corresponding dihy- 
droxypheriylethylamino is jiroduoed. — T. F. B. 

Eaters of 2-alkyl- or 2-arylquinolinecarboxylic acids or their 

derivatives; Process for preparing . Chem. Fabr. 

auf Aotien, vorm. E. Schering. Ger. Pat. 275,963, 
Oct. 9, 1912. 

A SOLUBLE salt of a 2-alkyl- or 2-aryIquinolinecarboxylic 
acid or derivative thereof, whether substituted in the 
benzene or in the pyridine ring, is esterified by treating 
with an alkyl halide in presence of water at a high tempera- 
ture. — T. F. B. 

licxainethyleneteiramine. di-iodide ; Process for preparing 

. M. Rix. Ger. Pat. 276,974, June 11, 1913. 

An antiseptic compound of hexamethylenetetramine with 
iodine is obtained by the action of an aqueous solution of 
the base on a solution of iodine in an organic solvent which 
as immiscible with water, e.f/., benzene or carbon tetra- 
chloride, Antiseptic gauze may bo prepared by impreg- 
nating the fabric with hexamethylenetetramine solution 
and then immersing it in the iodine solution. — T, F. B. 


to the present patent, by brinnng the dry ptoent paper 
upon toe dry support and subs^uently mdatening the 
paper ; the air between the paper and the support must 
he removed before or immediately after moistening, and 
the pigment paper must be prevented from ohangrag Its 
position on the supjiort during moistening, e.g., by cover- 
ing the pigment pamr with a layer of damp paper or fabric 
and placing Over this an air-tight cover from which the 
air is then removed. — T. F. B. 


XXIL-EXPLOSIVES; MATCHES. 

Explosives : AnmuU Report of the Chief Inspector {Major 

A. B. Denne) of for the Union of South Africa for 

the year ending Dec. 31, 1913. [U.G. 28— 1914.J (See 
also this J., 1913, 1033.) 

Accidents. — Six accidents occurred in manufacture, of which 
the chief were : A hro of empty nitrate bags ,* an explosion 
in a packing bouse in which oartridging, since stopped, 
was also beinj^ carried on (see Special import, this J., 1013, 
627 ) ; a fire in a nitration house, due to the inadvertent 
supply of more glycerin than could bo taken by the dis- 
tributor, which, the stirrer having stopped, fired the super- 
natant nitroglycerin ; an explosion in a kneading house 
supposed to be due to the dropping of a box of gelatin, 
or to a blow on the edge of a kneading ^mn being charged 
(see Special Report, this J., 1913, 1171). In addition there 
were 61 accidopts with explosives or other dangerous 
Hubstanoos, inoluding outrages,*’ but excluding mining 
accidents. Importations. — Gelatins, gelignites, dyna- 

mites, and tshisa sticks are made in S. Africa ; blasting 
and whaling powders, safety fuse, detonators and elcotrio 
detonators, sporting powders and ammunition, and fire- 
< works are imported. Statistics are as follows : — 



Blasting j 
gelatin. 

I 

' Gelignite. 

1 

Dynamite 

Blu.<it{ng 1 
powder. 

Permitted 
j oxpiuHiveB. 

1 TuUl. 

Dotonatoro 

(number). 

Mamilactured, cuseH ^ 
Jmpc»rt.<*d, caHcH . . 
Exported, caflcs , . 

484..*114 

1,371 

10,863 

240,097 

1,300 

17,734 

183,729 

2,638 

948 

4, .363 

1 . 

1,643 

1,993 ^ 

900,783 

11,605 

20,645 

43,562,000 

81,626 


Acid chlorides of the oxyacids ; Process for the production 

of . L. Karezag, Charlottenburg, and E. Kopot* 

schni, Mannheim, Germany. U.S. Pat. 1,106,465, 
Aug. 11, 1914 ; date of appl.. Sept. 6, 1012. 

See Fr. Pat. 460,227 of 1912 ; this J., 1913, 607.— T. F. B. 

Acetaldehyde ; Process of preparing . E. Baum and 

M. Mugdan, Assignors to Consortium f. Elektrochem. 
Industrie G. m. b. H., Nuremberg, Germany. U.S. Pat. 
1,107,019, Aug. 11, 1914 ; date of appl., July 25, 1913. 
See Fr. Pat. 460,653 of 1913 j this J., 1914, 42.— T. F. B. 

Ethers of phenol homologvss halogenated in the side chain ; 

Process for producing . Dr. Schmitz und Co. 

Ft. Pat. 468,363, Feb. 12, 1914. Under Int. Conv., 
April 10, 1913. 

See Eng. Pat. 3053 of 1914 ; this J., 1914, 767.-1. P. B. 


XXL— PHOTOGRAPHIC MATERIALS AMD 
PROCESSES. 

Patent. 

Pigment prints; Trantf erring to mw supports, 

X. B^ibteeu, Bonn, and Dentsohe Pbotogravur Akt.- 
Ges., Siegburg, Germany. Eng. Pat. 9486, April 16, 
. 1914.. Under Int. Conv,, April 16, 1913. 

The- distortion of pigment priiits daring tfansfer ta metal 
«i-ether sarfsoet by the wet pcooese^ris avoided, inseidlng 


20,321 cases of 500 coils each of safety fuse were im^rted. 

—0. E. M. 

White phosphorus matches. Importation forbidden in 
Canada. Board of Trade J., Sept. 10, 1914. 

Under the provisions of the “ White Phosphorus Matches 
Act,” the manulaotnrc and importation (n such matohes 
are forbidden as from January 1, 1915, and their sals or 
use prohibited after January 1, 1916. 

Patents. 

Explosive potvder ; Apparatus for farming — info 
spherical grains. F. I. da Pont, Wilmington, Bel. 
U.S. Pat. 1,106,138, Aug. 4, 1914 ; data ofap^ Aiig.13, 
1913. 

The explosive is supplied to a moving plate having, holsf, 
and is xoroed into the holes. A wheu revolves above the 
plate and is provided with fin^m which enter the hfdssaiid 
force the plugs outwards into a heated reeeptaoli dn 
which they are dried and simultaneously e^eeled te a 
rolling motion to shape them into balls.— W. XoD,^ 

Explosives ; Manufacture of mIoHu — . E. VeinA' 

Vincennes, France. Eng. Pat. 17,205, July 26, 16&. 

Under Int. Ckmv^, June 1018.^- , 

LiqnriD dinitrotoluene is prepsM'by the nitration of a 
mixture of m-mononitrotoluese ^ parts) and »moao^ 
nitrotobiene (40 parts). Frcmi to: BS ^paits «f Uds 
liquid dinitiotaliiene is miasd^with 60^ parts. of triaitecf- 
tmuene. A gdatiiiona base is 4SBnde by 4haadditkni-iif 
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collodion cotton to tho nitrotoluene mixture, and oxldiaing 
salts (chlorates, perchlorates and nitrates) are then added 
Examples are : nitrotoluene mixture (17 parts), nitro> 
glyoenn (40), collodion cotton (5), and ammonium per- 
chlorate (38 parts); nitrotoluene mixture (28 parts), 
collodion cotton (1*7), ammonium perchlorate (43*9) and 
sodium nitrate (26*4 parts) ; nitrotoluene mixture (20 
parts), collodion ( 2 ) and potassium perchlorate (60 parts). 

—0. W. McD. 


Explosive compounds ; Manufacturifig . Explosive 

compound. W. C. Waddell, Assignor to Hoynes &ifety 
Powder Co., Cleveland, Ohio. U.S. Pats, (a) 1,105,864 and 
(B) 1,105,8^, Aug. 4, 1014 ; date of appl, Juno 27, 1013. 
(a) Sphebical explosive pellets are produced “ by tumbling 
substantially dry nuclei of explosive material in the 
presence of dust-like explosive of the same nature, adding 
a small proportion of moistening liouid and continuing 
tho tumoling, and successively adaing more dust-like 
explosive followed by moistening fluid until said nuclei by 
accretion have formed substantially spherical units of the 
sice desired.” (b) A blasting explosive composed of “ a 
shot-like aggregate of small, imjwrforaie spherical units, 
each such unit being of uniform character and density 
throughout and the several units being substantially uni- 
form in sixe.” — G. W. McD. 


Priming charge. W. H. Buell, Assignor to Winchester 
Repeating Arms Co., New Haven, Conn. U.S. Pat. 
1,106,343, Aug. 4, 1914 ; date of appL, Oct. 21, 1613. 

A ifiXTURB of lead hydrazoate and a nitrated carbohydrate, 
e.g., nitrocellulose. — G. W. McD. 


XXnL-AIIALYTICAL PROCESSES. 


Zirconium ; Separation of from iron and aluminium 

mth the aid of the ammonium salt of nitrosophenyhydroxyU 
omsne (** evp/erron ”). W. M. Thornton, jun., and 
E. M. Hayden, jun. Amer. J. Soi., 1914, 88, 137—141. 
The method is similar to that previously described for 
the separation of titanium from iron, aluminium, and 
phosphoric acid (see this J., 1914, 615), the quantity of 
tartaric acid used being equal to 5 times the aggregate 
weight of the three oxides. ” Cupferron ” forms a very 
bul% and flocculent white precipitate with zirconium 
and the method gives accurate results, but is inadmissible 
in the presence of phosphoric acid.— 0. R. 


JVifric acid; Deteciion of with ferrous sulphate* 

1. Belluoci. Annali Chim. Appl, 1914, 1, 549 — 558. 

A LARGE number of experiments were made under vari^ 
conditions and the brat results were obtained by dis- 
solving the substance in the smallest possible quantity of 
water, xnixt^ the solution with excess of concentrated 
sulphuric acid, and adding to the hot solution, so as to 
form an upper layer, a solution of ferrous sulphate saturated 
in the cmd : 1 part of nitric acid in 260,000 parts of 
sulphuric acid could be thus detected. For traces of 
nitric acid, e.g. when the zone reaction gave doubHul 
results, it was preferable to mix together the reacting 
substances. For such oases the concentrated solution 
of the substance was treated with a reagent prcMred by 
dissolving 2*5 grms. of ferrous sulphate in 6—8 o.c. of 
water acidulated with sulphuric acid and adding the 
soloti<m to 1 litre of 90% sulphuric acid. This reagent 
could be kept unaltered for a long time in a closed bottle, 
and was capable of detecting 1 part of nitric acid in 500;000 
parts of sulnburic acuL It is useful for detecting small 
quantities of nitrous fumes or nitric oxide in gases.— A. 


SHU for (he exact measurement of boiling point during 

fractional distillation; An advantageous . T. W, 

Richards and F. Ba^. J. Amer. Chem. Soo., 1914, 
86 , 1787—1791. 

The still described (see fig.) has proved very efficient 
for fractional distillation and allows of tho determination 
of the exact boiling points of the fractions. It consists 
of a flask with side 
tube, parallel to the 
neck of the flask, 
attached to it by two 
connecting tubes, the 
lower one being bent 
so as to minimise the 
amount of dead sp^ 
capable of retaining 
the liquid being dis- 
tilled. Tho side tube 
is constricted at the 
top where it roceivea 
and holds closely the 
shell of a Beckmann 
thermometer near the 
zero mark; with hy> 
grosoopic liquids, the 
thermometer must be 
fitted in place with 
a ground joint. A 
mirror of tinfoil to 
prevent radiation is 
preferablv bound 
around the side tube 
BO as to surround the 
bulb of the thermo- 
meter, and the whole 
of the side tube and 
the upper connecting 
tube is encased in a 
thick shell of asbestos. 
In an experiment with 
500 c.c. of commercial 
toluene, after six 
disl^illations, with six 
fractions each 
time, 130 o.c. of liquid distilling within an interval 
of 0 02° C. were obtained, and two more frac- 
tionations of 65 c.c. of this liquid yielded 40 c.c. of toluene 
distilling within a range of less than 0*01° 0. By immedi- 
ate immersion of the warm dry bulb of the standar^sed 
Beckmann thermometer into a steam bath, the difference 
between tho boiling points of the toluene and of water wan 
measured. A slightly modified form of the still for use* 
with a small Anschutz thermometer is also described. 

—A. S. 


Nitrogen [in wrinc, etc.] ; Colorimetric determination of 

total . A. Guliok. J. Biol. Chem., 1014, 18 , 541 — 

547. 

A WEIGHED quantity of the substance (or 1 to 2 c.c. ol 
urine), containing about 7 mgrms. of nitrogen, is treated, 
in a flask of about 50 o.c. capacity, with 1 o.c. of sulphuric 
acid, 1 ffnn. of potassium sulphate and 3 drops of a 
saturated mercuric chloride solution, and the mixture 
is hested until oxidation is complete as in the ordinary 
Kjddahl method. The solution is then cooled, diluted 
to 100 0 . 0 . with ammonia-free water, and the ammonia- 
content determined direotly by Nessler’s reagent. The 
latter should be prepared by dissolving mercuric iodide, 
15, potsssium iodide, 10, and sodium hy^xkle, 40 grms.,. 
in SDO C.O. of ammonia-free water.— W. P. 8 . 


I 

Carbon monoxide ; Determination of . J. I. Graham* 

and T. F. Winmill. Chem. 800 . Trans., 1914, 106, 1996— 
2003. 

A MODinxD form of the Haldane apparatus is used. The> 
measured gM sample is first treated with bromine in 
potassium oromide solution, followed by potash; the' 
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loM in Tolume gireNi the onrbon dioxide, hydrogen lul- 
phide, eolphor dioxide, end unMtumted hydro^boni. 
It ig then poieed bnokwnrds and forwards, by means of the 
potassium hydroxide solution confining it, through a 
U-tube filled completely with powdered iodine pentoxide 
previouidy heated for 3 — 4 hours in a current of dry air at 
200** C. Before and after this operation the U-tube stands 
in cold water of known temperature ; during the passage of 
the gas in water at 90^ — 100° C. The loss in volume gives 
the carbon monoxide. Mixtures rich in hydrogen and 
carbon monoxide require dilution with air to bring the 
hydrogen below 20% and the carbon monoxide below 8% : 
otherwise hydrogen is oxidised. An accuracy of 0*02% 
is possible.-^. £. M. 

Determination of sulphur in spent oxide. Marsden. See 11a. 

Bapid determination of aodium sulphide in a standing 
sulphide dye-bath. Len. See VI. 

Volumetric determination of sulphurous acid. Jamieson. 
See VIL 

Determination of iridium in platinum-iridium alloys. 
Bannister and Du Vergior. See X. 

Determination of phosphorus in phosphor-bronze. Hagmaier. 
See X. 

Analytical examination of [commercial] tungsten. Arnold. 
See X. 

Determination of the sucrose losses during evaporation and 
boiling, Zimmermann. See XVII. 

[Determination of sucrose in cane products] Double polarisa- 
tion method, using zinc dust. W. G. Cixtss. See XVII. 

New coMtituents of the turnip and sugar beet plants and 
their biological detection, Kobert. See XIXa. 

Fresenius' method of determining small quantities of nitrites, 
and its sensitiveness compared with the m-phenylene- 
diamine reaction. Letts and Rea. See XIXb. 

Determination of acetanilide. Mirkin. Su XX. 

Patents. 

Dermiy of gases ; Process and apparatus for measuring 

^ K. Bombard and G. Konig. Pr. Pat. 

468,784, Feb. 21, 1914. Under Int. Conv., Feb. 22, 1913. 
See Ger. Pat. 269,862 of 1913 ; this J., 1914, 336.— T, F, B. 

Oil-baths and means for heating liquid therefor. Eng. Pats. 
17,190 and 17,334. See IIb. 

Aj^ratus for testing [determinining the voter-content of] 
butter and the hie. Eng, Pat. 16,681. See XIXa. 


mV.^-MISCnBLLAIlBOUS ABSTRACflB. 

Amydalinase and amygdalase i Mod^leation of 

due to ag^ng. O. Bertrand and A. Compton. Comptes 
rend., 1914, 160, 434-^436. ^ 

Tn amygdalase and amygdalinase of emubin (see 
this J., 1911, 762) exert their maximum activity in sedu. 


tions distinctly alkaline to phenolphthaleui. Emulsin 
preparations stored for several years m the dark, undergo 
a gi^ual loss of activity and at the ssme time the optimum 
reMtion is progressively displaced towards the neutral 
point and even beyond, alwough the reaction of the 
preparations themselves may not nave changed.— J. H. L. 


Trade Report. 

Contraband of War. 

A Royal Proclamation, dated September 2lBt, 1914, 
adds the following to the list of articles to be treated as 
“ conditional contraband ” : — Cornwr, unwrought. Lead, 
pig, sheet, or pipe. Glycerin. Ferrochrome. Hnmatite 
iron ore. Magnetic iron ore. Rubber. Hides and skins, 
raw or rough tanned (not including dressed leather). 

Cornpetition with Oermany and Austria-Hungary. Further 
list of articles in connection with which abdications have 
been received at the Board of Trade. September, 1914. 

The following is extracted from a second list which hat 
been issued by the Board of Trade to supplement the list 
issued in August (see this J., 1914, 896) ; those interested 
should communicate with the Commercial Intelligence 
Branch, Board of Trade, 73, BasinghAll Street, E,C.. 

A. — Articles which inquirers wish to buy. — Acetates ; 
acetic anhydride ; acetone ; alum blocks ; aluminium 
silicofluoride ; ammonium persulphate, silioofluoride, and 
sulphate ; aniline oils ; arsenic and its ores ; bakelite ; 
barium and its ores ; barium carbonate, chlorate, per- 
oxide, and sulphate ; barytes ; beryllium ; benzene ; 
bleach, liquid ; bitumen for flash lamps ; borax ; cadmium ; 
calamine ; candles ; carbonic acid gas ; cerium nitrate ; 
chemicals for brass engraving and for laboratories ; 
chlorophyll ; chrome alum ; chromium and its ores ; 
chromium oxide, pure ; Chinese wood oil ; clay ; ooooa 
butter ; copra ; cryolite ; diatomite ; ethyl-aoet-triohlor- 
anilide ; felspar ; filter paper ; filters ; fireworks ; fluonpar ; 
formic acid ; fossil earth ; galalith ; glass, chemical and 
philosophical, blown; soda glass for Crookes’ tubes; 
optical glara ; glue for bookbinders ; gum tragaoanth ; 
hydrochlorio acid ; hydrogen peroxide ; kieselguhr ; 
kainite ; lactose ; lampblack ; lanoline ; lead, pig and 
powdered ; lead sulpnate and hypophosphite, white 
lead ; leather, artificial ; limestone ; lithopone ; mag ne 
sium ; manganese oxide ; mannol ; mannol ethyl ketone ; 
matches, safety ; methyl-ethyl-ketone ; mineral jelly ; 
mineral oils, white, and refined for foods ; molybdenum ; 
naphtha; oils for motors and for soap-making; oxalic 
acid and oxalates ; petroleum, white toikt ; photographic 
papera and chemicals ; platinum ores ; potassium bromide, 
chloride, metabisulphite, and persulphate ; porcelain, 
chemical ; potato flour ; pyrogallio acid ; quarts ; resordn ; 
rubber, synthetic ; salicylic acid ; selenium ; site (Siokel); 
slag, basic ; sodium hyposulphate, peroxi^, and salicy- 
late ; strammonium herb ; superphosphatM ; • 

tanning materials ; tartaric acid and tartrates ; thorium 
nitrate ; tin oxide ; tunmten and its ores ; urea ; vuiadium 
ores ; vanillin ; vegetal extracts ; washing blue ; water- 
proofing paste and solution ; wood distilling plant : wood 
tar; wood pulp; wool fat, purified; zino blende and 
spelter; zinc sulphide and otner compounds. 

B. — Articles which inwirers desire to sell. — ^Acetates; 
albumin; alloys, speoial; aluminium; asbestos; b^lring 
powder ; bottles ; nronze powder ; oarbolio acid ; oar- 
Donates ; celluloid and celluloid articlM ; eellulose ; 
charcoal ; chlorides ; coal and fuel ; cresylio acid ; explo- 
sives ; filters j Fren^ chalk ; galalith ; gelatin ; glycerin ; 
malt extract ; metal foil ; mica ; ores ai^ minerals ; oxMes ; 
plaster, wall and ceiling; plastic compositions; robber; 
robber goods ; soi^ ; stsi^ ; sugar ; sulphates ; sulpliides ; 
ta nn i n ; tar ; tin ; tungsten ; watei|>iO(mng piste. 
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Competition with Germany and Auetria-Hunyary in neutral 
^ marketa. 

In pursuance of the Board of Trade Scheme for assisting 
British manufacturers and traders to secure trade in 
British Fossessions and foreign countries (see this J., 
>Sept. 15th, 1914, p. 896), bulletins have been issued on 
lubricating oils and greases ; boot polishes ; rubber tyres 
for motor cars and motor cycles ; goldsmiths* and silver- 
smiths’ wart?s and electro-plate ; fertilisers ; perfumes and 
cosmetics ; medicines and drugs. 


^OpeninyH for Brituh trade. Board of Trade J., Sept. 10, i 
1914. . ' 

Canada. 

A Fi|M in Montreal would take up agencies f<»r dyes and 
chemicals suitable for factories making cotton goods, 
paj>er, and matcluis. (C.LB. 24207.) 

A Arm of manufacturing chemists in Toronto wishes to 
represent manufacturers of pharmaceutical products not 
. conflicting with its own goods, a catalogue of which may 
b«i seen at 73, Basinghall Street, K.C. ((M.B. 24219.) 

A hardware company in thi‘ province of Ontario requires 
sodium cyanide, 98 — 100% and 128—130% ; quicksilver; 
sodium sulphide ; glaasware similar to “ Jena ” ; porcelain 
ware and various assay and chemical apparatus ^uch as 
is used in silver, gold, and nickel mines. (C.l.B. 24223.) 

A Montreal company invites offers for tungsten lamps 
of 10, 15, 25, 40, 60, 100, 150 and 250 watts in UO and 
115 volts. Ijumps should be made of continuous drawn 
wire tungsten with screw' sockets suitable for the Canadian 
market. ((.M.B. 24224.) 

A manufacturer’s agent at Montreal wishes to secure 
agencies for chemicals and oils. 

A Toronto company desires supplies of rubber articles. 

Further information as to the above may be obtained 
.at 73, Basinghall Street. 

Knoland. 

llie following home enquiries have Iw^en received at 
'73, Basinghall Street, whence further information may 
be obtain^ : — 

A London company needs supplies of wood naphtha, 
acetic acid, acetone, methyl aleonol and formaldehyde and 
invites Canadian offers. 

Others desire the addresses of Canadian graphite mines, 
.and of Canadian manufacturers of bronze powders. 


Hoi^and. 

A gold-mining company, with offices at the Hague 
and mines in Java, wants quotations for two tons of cheap 
•oominercial calcined borax, and for zinc discs. — Apply, 
73, Basinghall Street, E.C. 


Italy. 

The British Chamber of Commerce at Milan has received 
onquiries from local Anns, who want the following goods :• 
tanned leathers, leather goods, hidee and skins, glass tnbea 
and gauges, wood pulp, oilskins, dyeing and bleaching 
materials, ohemioalB, iron and steel, and indigo. 


Japan. 

Stocks of dyes in Japan are sufficient for six montlsi* 
trequirements. 

SWEDIN. 

A Ann of importers wishes to buy menthol, cewstattieed 
Mad doiihle, orvftalllsed.--AddpeBSt Swedish €lMiasber 
iCommeroSiA, l4oyd’a Avenue, RC. 


Canadian import duties on certain ariieke increased,, 
Board of Ttade J., Sept. 10, 1914. 

A Customs Memorandum (No. 1811b) contains the text 
of a Canadian Act to amend the “ Custom Tariff Act, 1907,” 
which received assent on Aug. 20, 1914. It increases the 
rates of duty on various articles imported into Canada, 
among them being sugar, preserves, ale and stout, fruit 
juices, ethyl and methyl alcohol, perfumes, nitrous ether, 
sweet spirits of nitre, aromatic spirits of ammonia, medi- 
cated wines, malt extract, all medical, ohemioal, and 
pharmaceutical preparations compounded of more than 
one substance, patent and proprietary preparations, and 
paints, colours, lacquers and varnishes. 


Books Received. 

The Inventor’s Handbook of Patent Law and 
Practice. By Francls E. Bradley, LL.D., M.A., 
ETC., and F. H. Bow'man, D.Sc. Ewart, Seymour 
Co., Ltd., Windsor House, Kings way, London, W.C. 
1914. Pri3e 58. 

Volume (8| ins. by 5^ ins.), containing 173 pages of subject- 
matter, including an appendix, and followed by a list, 
I. to XIV.. of Law Officers’ Rules, and an alphabetical 
index of subjects. The matt<*r is ciassified as follows : — 
1. Origin and history of Patent Law and l*rooedurc. 11. 
The patentee and the subject-matter of a patent. 1 11. How 
to preserve the inventor’s rights before the patent has been 
granted. IV. How to obtain a patent. V. Opposition 
to grant of patent and the inventor’s method of defence. 
V^T. Revocation of a patent. VII. Register, rectilieation 
of register, licences, and assignments. VIIL Means of 
exploiting a patent so as to render it profitable. IX, 
Amendment of specification. X. Foreign and colonial 
patents. XL Legal proceedings. Xlf. Misoellaneous 
provisions. Appendix. Patents and Designs Acts, 1907 
and 1908. Patents Rules of 1908. 


Science and the Miller. By ,1. S. Remington. The 
Northern Publishing CJo,, Ltd., 17, Goree Piazzas, Liver- 
pool. 1914. Price 4 r. 6d. net. 

Volume (7|^ by 5 ins.) containing 106 pages of subject- 
matter and 8 plates and including chapters on : the training 
of the flour-mill chemist ; oils and lubrication ; purchase 
of coals and oil fuel ; moisture in wheat and flour ; im- 
provers and enrichment processes ; breakfast, invalid 
and infant foods ; feeding stuffs and mill offals. 


Annual Btatejient of the Trade of the United 
: Kingdom with Foreign Countries and Bamax 

Possessions, 1913 Volume IT. |Cd. 7686.1 Price 
4 b. Id. 

This volume oontains abstract and detailed tables of 
imTOrts ^m, and ex|)ort8 to, each country; abstract 
and detailed tables of imports and exports at each port ; 
tables showing the amount o£ Customs revenue reee i v^ 
at each port or place ; details of the transhipments under 
bond of certain articles ; an aooohnt of the quantities of 
articles liable to Customs duties remaining in bond, and 
details of the transhipments of free goods on through bills 
of lading. 

Patent Oitioe Library ; Subject Lists ; New Series. 
Patent Office, 25, Southampton Buildings, WIC. IMoe 
6d. each, 

1. Works on enamelling, art metal- work, furniture, 

' ooatume, eto. C.K. I5-~C.O., 17« . > . 

2. WoHcionSoundandLiglit. O.G.T-<aP. . . 

8. Works on General Physios .a-~G.P. 
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Offlelal Motiee. 


APPOINTMENT OF NEW EDITOR. 

The Council of the Society of Chemical Industry will 
•shortly proco^ to appoint an Editor of the Society’s 
Journal in place of Mr. Wateon Smith, who has resigned. 
The Editor will he required to devote his whole time to the 
duties of his office, and, subject to the Publication Com- 
mittee, will be held responsible for the whole of the contents 
of the Journal, the necessa^ assistance being provided 
by the Society. Minimum Salary £500. 

Applications for the appointment should be forwarded 
to tno I^ident at the office of the Society, Broadway 
Chambers, Westminster, S.W., before the Ist November, 
1914. 


Canadian Section. 


Meeting held at Toronto on Friday^ March 27f5, 1914. 


VISCOSE; A NEW CASINO FOR SAUSAGES. 

BY W. P. COHOE, B. C. FOX, AND A. J. ACTON. 

Casings for sausage meats at present in use consist 
of the larger intestines of the ox, sheep, and hog, known 
in the trade as bungs ; the gullet of the ox known as 

Weasands," and the smaller and middle intestines 
of the ox. For small sausages the smaller intestines of 
the sheep and hog are used. They have been used for 
many generations. No exception can be taken to them 
providing proper precautions are taken to insure their 
purit3\ 

In the largo }>acking houses the conditions of purity 
are more closely watched than in small butcher shops and 
abattoirs, but a sanitary substitute is highly desirable. 

An ideal casing should fKissess the following properties : 

The raw material should bo pure and uniform. The 
process of manufacture should not permit any possibility 
of contamination by disease germs. The finish^ product 
should be of uniform chemical composition. It should be 
mechanically suitable. It should have a pleasing physical 
appearance. It should not provide a surface upon which 
mould and other organisms can readily propagate. It 
should not contain substances injurious to the human 
organism. It should be, although in many cases not 
necessarily so, edible. If possible it should m digestible. 
It should be capable of being kept, stored and transported, 
.under ordinary conditions, for an indefinite period of 
time, without deterioration. 

So ^at has been the increase in the demand for sausage 
and !^logna, and so drastic of late has been the con- 
-damnation of natural casings bv Government meat 
inspeetors, that the cost of natural casings is very h^h 
ana likely to remain so. 

There is a certain sized casing for which there is a great 
demand. Artificial casings can bo made in any quantity 
to this standard at a less cost than the natural casings. 

In order to find a substitute for the present casing, 
a survey of the field of possible raw materials was made, 
and it was finally decided to try cellulose (hydrate) and 
to use the viscose reaction of Cross and Sevan. 

Bleached sulphite wood pulp is used as the raw material. 
‘This is meroersied by the action of caustic soda sdution, 
washed wad treated by carbon disulphide. 

On the addition of water swelling takes place, giving a 
thick viscous gplution without a trace of fibrous structure. 
This material is then manufactured into tubes, and 
into a salt solution, which converts it into a yellow 
The by-products of the reaotkm arelaiv^^^M'*’^ 


by washing in mixed solutions of sodium sulphides and 
bisulphites. Many of the salts may be. removed by 
heat, either by the direct action Of steam, or by passing 
the tube through a hot solution,. either of salts, alcohol, 
glycerin, and many other substances. 

The tube, whion now consists of cellulose (hydrate) 
together with adhering sodium salts, is washed 
thoroughly in boiling water. The length of time necessary 
to accomplish this may be first determined by an asn 
determination. When the amount of ash falls to an 
amount equal to that in the original bleached sulphite 
pulp, freedom from impurities is assured. The tube 
is finally dried, conditioned, and rolled up ready for 
shipment. 

Should colourless product bo desired, the tube liby be 
bleached after the hot wash. In this case it is led first 
through a hypochlorite solution, then washed in water, 
then led through thiosulphate solution, and finally washed 
in water. 

At the present time containers of two sizes are being 
made, largo sizes to replace beef bungs for the Beef Bologna 
trade and medium sizes in place of weasands for the Ham 
Bologna trade. 

As soon as the necessary technical data can be obtain^, 
it is pronosed to prepare a small sized casing corresponding 
to the Boeep or hog casings. 

Bleached sulphite pulp is pure, abundant and uniform. 
The chemical treatment it undergoes ensures an aseptic 
condition. In cellulose (hydrate) we have a defimte 
chemical compound, carrying with it slightly varying 
proportions of water. Inorganic impurities are limited 
to the small proportion of ash, 0*53% mainly consisting 
of alkalis and alkaline earths. The finished product 
contains less ash than the original wood pulp. 

As the weight of a sausage casing of cellulose (hydrate) 
averages 1*04 to 1*12 per cent, of the moat, it may be seen 
that the ash present is insignificant. Still it is in the 
interests of careful manufacture to sot a standard for this. 

The experience in Canada with the use of the new 
product showed that its mechanical properties were 
satisfactory. Although the origin of the casi^ was 
known to the store managers, yet the man behind the 
counter, who had been handling sausages for years, did 
not recogniso the change of material. 

Cellulose (hydrate) casings are transparent and colour- 
less in thin films when unbleached, and when bleached 
are colourless in all usual thickness. The surface is 
smooth and glossy, and does not easily afford a lodging 
place ^r mould or bacteria. Even supposing they do 
lodge there, such a surface does not furnish food fm* their 
growth This is quite the opposite of the conditions 
characteristic of the casing hitnerto in use. In the case 
of our product, we have something in the nature of a 
preservative coating or container. This is particularly 
true in the case of cooked sausages, where the casing dries 
rapidly. 

Our product when finished contains : cellulose (hy'^brate), 
moisture, glycerin, and ash. The human oi^^nism is 
quite accustomed to cellulose in its varying forms in the 
ordinary diet. For instance, white cabbage oontaiBS 
63*25% of cellulose. (Hoesslin ,* Z. BioL 54, 396.) 

For purposes of comparison it is interesting to note 
the proportions of fibre carried by various cereal products 
in common use. 


Product. 

Fibre. 

Ash. 

Authorltir. 

Wheat flour (flnett) .... 
Wheat floor (American) 

0*8 

0*8 

0*8 

0*0 

Konig 

yohaiim 

Ost meal (American) . . 
Malxe meal (American) 

0*0 

8*0 

8*0 

1*5 

Johnson 

Jifimson 

Whole wheat flour .... 

1*0 

1*0 

Blcbardsoa 


There is a Usk ol nniformity between the results giron 
by various authoritiai, due undoubtedly to the meth^used 
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BLAND AND LLOYD— ESTIMATION OF ALDOSES (PART L). 


in*. 


W tho older inTeetigators in determining “ crude fibre,” 
Thia error ia very large. As much as 39% of the weight 
of aawduat can be hydrolysed by 1% hydrochloric acid 
under certain oonditioha, (Sec also Krauch and Beoko, 
Laudw., Vera. Stat., 27, 5; Croas and Bevan, this J., 
1903, pp, 165 e/ seq.) Variations of method jn'obably 
account for such results as are shown below. 


to oonolode, therefore, that our prodnett%^ in part. 
digestible by the human system. 

Aa our product consists practically of dijecb cellulose,, 
its keeping properties are excellent. Under ordinary 
conditions of storage, it is not attacked by anything, but- 
will keep indefinit^y like paper or cotton cloth. 


Average composition of flour of cereals. 


Old wlu'at 
Barley . . . 

Oats 

Eye 

Maize . . . 
Rice 


Cellulose. 1 

Ash. 1 

8*3 1 

1*6 1 

11*5 1 

28 

10 

2-’2 ! 

fi-4 ! 

T-8 I 

U-0 1 

!•« 

0*2 

01) ! 


Tuing the mean content of 1-8% of cellulose in American 
wheat, (Stained by Richardson, after 407 analyses (Am. 

6, 302) and remembering that tho casing of a sausage is 
from 1*04 to 1'12% of it-s total weight, it will be seen 
that the eating of many of tho prepared breakfast foods 
made from wnolo wheat, e.g. shredded wheat biscuit, 
involves a larger percentage of oelluloHC than does the I 
eating of a sausage with cmlulose (hydrate) easing. 

Furthermore, it can be shown that cellulose (hydrate) 
is in a form more susceptible of chemical attack than is the 
hard covering of tho cereal grains. To confirm this last 
point, bleached sulphite wood pulp and cellulose (hydrate) 
casing wore treated side by side at 100*^ (?. with first 0*60% 
hydrochloric acid, and secondly with 0-50% sodium I 
hydroxide solution. The results ‘were os follows : — | 


1 

! 

Pulp. 

(’uaiiig. 

Dry weight ' 

1-7678 

1-625H 

Weight after 5h. add treatineiit . , i 

1-6468 

1-3848 

Weight after 4h. alkali treatment . . . 

1 2278 

0-8114 

Percentage diranlved In arid 

6-74 

14-82 

Percentage diwelved in alkali . . . . j 

23 80 

3.'i-27 

Total iwtrccntage dissolved 

.30 a4 

■ .>>0 09 

1 


Thus cellulose (hydrate) is mort* easily attacked than 
normal cellulose and cannot be looked u;>on as harmful. 
The ash content of our product, 0-53%, is so small that it 
may be neglected 

Edibility is demanded only in the case of small sausages, 
the casings of which consist of intestines of the sheep or 
hog. The casings of sausages of the Bologna variety 
cannot be masticated in any reasonable length of time, 
and are simply coverings or food containers. The meat 
of the sausage also docs not adhere to the casing when 
made of our product, as it doea to the old ones. A Bologna 
casing made of cellulose (hydrate) can, however, be 
mastiMted. In such a case, a soft non-irritant mass is 
produced. In the case of the smaller sausages, the 
thickness of the casing is very small (0*004 to 0*006 in.). 

The power of tho h^uroan organism to digest cellulose 
is still a moot point among chemists. Much work has 
been done in tho study of its value to the ox and the 
horse, It is onlv recently that exact information has 
been obtained with regard to man. For instance. Hammer- 
steh (Manders translation, pp. 291 and 297) states that 
certain kinds of cellulose are undoubtedly partly dissoivetl 
in the intestines and cites llanneberg and Btohmann, 
Zeits. f. Biol. 21, 613 ; Knoirman, ibid. p. 67 ; Hofmeister, 
Arch. f. wise. u. pract. Thier., 11 ; Weiske, Lat. f. Biol. 
22, 373 ; Tappeiner, brd. 20, 24 ; and Mallovre, Pfflugers 
Arch., 40. 

The most recent work on this subject, which has come 
to the writer’s attention, is that of Lohrisch (Zeit. Ex. 
Path., 5, 478). The conclusion of this investigation is 
that ia normal individuals 50% of cellulose is digested, 
and in chronically constipated cases 80%. The action 
is one of hydrolysis to sugar and starch. The suggeation 
of L(Msoa to sohititute cdlnlose for sugar in ^ diet 
of diabetic patients is interesting. It would seem safe 
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ESTIMATION OF ALDOSES (PART I.). 
THE ACTION OF NEUTRAL SODIUM HYPOIODITK 

BY N. BLAND AND L. L. LLOYD. 

Since concordant results by poloriscopic and copper 
methods for the estimation of sugars, dexlrins, etc., in 
sizing mixures are difficult to obtain, an attempt was made 
to discover a method that would give some idea of the 
relative amounts of different sugars in mixtures. This 
work led to an examination of the oxidation of aldehydes 
by sodium hypoiodite. 

The action of sodium hypoiodite upon formaldehyde 
was first tested. The reaction is quantitative according 
to tho foUowing equation : — 

1 -+ 2NaOH - NaT 0 + Nal + H,0 
NaIO+HCHO=NaT-fHCOOH 
or HCHO+l8-fHjO=.2HI+HCOOH 
The hypoiodite may bo used for tho estimation of formal-- 
dobydo as follows : — 5 o.c. of commercial furmaldehydo aro^ 
diluted to 1000 o.c. and 10 c.c. of this solution ait^ added 
to no c.c. N /iO iodino to which a slight excess of caustic 
soda has been added. The reaction mixture is idlowed to 
stand for about five minutes, acidified with dilute hydro- 
ohlorio or sulphuric acid, and the liberated iodine titrated 
with N /IO thiosulphate. Each c.c. of iodine used ropro- 
sents 3% of formaldehyde. In one exj^ieriment a figure 
of 40*5% was obtained. The results are concordant and 
quite as accurate as tho longer process in which tho amount 
of ammonia to form hexamethylenetetramine is found 
by adding to a solution of the formaldehyde, ammonium 
chloride, followed by a definite quantity of 2N caustic 
soda, allowing to stand in a stoppered bottle for about 
two hours and titrating with standard acid, using methyl 
orange as indicator. The formaldehyde gave by tfie 
hoxamethylonetetraniine method 40*3 and 40* 5%, as 
compared with 40*6% by tho hypoiodite method. 

An attempt to value paraformaldehyde by this method 
failed. The mraformaldohyde was in a finely divided 
condition, and gave very variable results. Acetaldehyde 
gave, under similar conditions, low and variable results,, 
due possibly to tho formation of iodoform. 

The action of the hypoiodite upon solutions of sugars 
was found to vary at f^t with the quantity of caustic 
soda added, and the period of aoiion of tho hypoiodite. 

A practically neutral hypoiodite solution was then 
made by adding 60 c.o. N /lO oaustio soda to 50 o.o. N /lO 
iodine. The sugar solutions were added to this solution, 
allowed to stand for about five minutes, acidified with 
dilute acid and titrated with N/10 thiosulphate. In. 
many oases the reaction with the neutral hypoiodite was 
continued for from 80 mins, to 24 hours, the results 
inereaiiBg gradually with inoreased period of action. 
The exporiiMnts were carried out with a 1% solutiOD. 
of laoto^. 25 0 . 0 . of this was added to a mixture of 
50 0 . 0 . of N/IO iodine and 50 e.o. of N/IO oaustio soda, 
and Inooe oase 25 o.o. of N /lO iodine and 25 o^o. of N /lO- 
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o«iiittie^^i^'*w«^«Mpk>yed. The loUowing Uble ehows 
thenmOtB:—^. 


A p,..,., 

■ 

1 

2 

3 

4 


Volume of y/lO 

25 

50 




iodine .... 

50 

50 

50 

Volume of EDO 


50 




NaOH .... 

25 

50 

60 

50 

Time of action 

30 m. 

8 hni. 

7 hre. 

12 hra. 

I 24hrs. 

Iodine used .... 

14-8 

14-0 

15-1 1 

15-2 

16-2 


From tbo composition of a sugar can bo calculated tho 
amount of iodine that will be required to oxidise it into 
an acid, since neutral hypoioditc oxidises only the aldehyde 
group. 

Tho following compounds have boon dealt with : 
Dextrose, lasYulose, sucrose, lactose, and maltose. i 

Dextrose contains one aldehyde noup and should | 
require one molecule of iodine or one mmecule of hyj^iodito | 
to oxidise the aldehyde group. Working with pure j 
dextrose (Kahlbaum) we found that tho gram molecule 
of tho sugar (180 g.) required 254 grams of iodine for 
oxidation. 

In tho whole of the experiments, the same strength of 
sugar solutions was used, namely — 10 grams per litre ; 
25 c.o. of these solutions wore added to 50 c.c. of N /H) 
iodine converted into neutral hyi>oiodite, allowed to stand 
for about five minutes, acidified, and titrated with iV/10 
thiosulphate. 

In one oxjiorimont 25 c.c. of dextrose solution required 
27*7 c.o. of iodine, representing 99*7% dextrose. 

Latmlost and suerosc contain no iddehydo group and 
do not rtioct with tho neutral hypoiodite. 

Sucrose on hydrolysis produces dextrose and laevulosc, 
and one mol. should require one mol. of iodine as hyfioiodito 
for oxidation. Two portions of 20 c.c. of pure sucrose 
(Kahlbaum) solution were heated with 10 c.c. of con- 
centrated hydrochloric acid for ton minutes at 66” — OS'" 0., 
cooled, neutralised, and treated with neutral hypoiodite. 
They required 11*8 c.c. and 1 1 85 c.c. N /lO iodine, equal, 
w^spectively, to 100-85% and 101-3% sucrose. Ordinary 
cane sugar gave 102-0%. 

In all the experiments with cane sugar tho figure after 
hydrolysis was higher than it should bo ; some samples 
of crude cane sugar, although without action before 
hydrolysis, gave as much as 104% after hydrolysis. 

Lactose contains one wildehydo m-oup and requires 
one molecule of iodine. The result in this case was 
09-4%. Lactose on hydrolysis gives one moloculo of 
dextrose and one moloculo of galactose ; after hydrolysis 
with 3% sulphuric acid a figure of 99-45% was obtained. 

Medtose also contains one aldehyde group, and in this 
case the results obtained were 100-08 and 100-8%, After 


hewing with 3% sulphuric acid for four hours in « bath sf 
boiling water, maltose hydrolyses into two moleonlsi -fli 
dextrose. A result of 90*9% was- obtamed. 

The figures obtained directly by the hypoiodite method 
are given in the following table : — 



DextrCee. 

Lwvuloec { 

Sucroee. | 

Laotoee. 

lUltoie. 

Maximum 

% 

00-7 1 

nil ! 


% 

90-4 


Minimum 

06-4 i 


nil 

UO-l 

wn 

Mean 

08-8 



99-3 

lUO-S 


and tho figures obtained by tho hypoiodite method afim 
hydrolysis (inversion) an> showit in tho following table: — 



SuoroHo ! 
(pure). 

Sucroee 
(eh, pure). 

Lactose. 1 

Maitgp. 


i % 


% 1 

% 

Maximum 

1 101-3 

103% 

99-4 

09f 

Minimum 

j 100-8 

102-fi 

99- 1 

9Q-I 

Moan 

1 JOl-1 

103-0 

D9-8 

S9-5 


We hope to be able to apply the method to the examina- 
tion of starch and dextrin products used for sixtng pur- 
poses. Simple mixtures containing two of tho above 
sugars have been analysed fairly easily, but deatriu 
presented difficulties which we are attempting to over- 
come, an account of which will appear later. 

Discussion. 

Mr. F. W. Riohabdson said that he had done a lam 
amount of work on this subject some time sjgo, baft mi 
discoveries as to the errors arising from the applicatiiMi 
of processes given in the standaitf books were ol snoh n 
remarkable ebaraotor that the Society before wbiob fbm 
paper was rood did not care to publish them. Wltii n 
mixture of maltose, dextrose, dextrin, and inveit augur 
the ordinary methods were quite inadequate for a Mciuoft 
analysis. Ibe least objeotionabJe results arose ftum 
application of polarimetry before and after oom ti aftB 
inversion, and al^ after elimination of the invert CHMUng 
at 187*’ F. with the conjunction of aloohuhe iwecipHuftiou 
for tho dextrin and with copper methods carefully applied. 

Dr. L. L. Lloyd said that the results obtains oy tha 
polarimeter when working with very dilute Boluftiona 
of sugars woio too variable to bo of any use. The cop|iiir 
number along with tbo hypoiodite (iwine) numbar wua 
found to be fairly constant and would probably be of muck 
use. 
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Patint SPicinoATioKS may be obtained by poet by remitting u followe : — 

Bnifiish.’-Sd. each, to the Comptroiier of the Patent Office, W. Temple Franks, Eeq., Southampton Buildinge, Chancery j 
London, W.C. 

Oniisd 8tat*$.—U. each, to the Secretary of the Society. 

JPrendk.-— 1 fr. 05 o. each, as followe : Patente deled 1002 to 1007 inclueive, Belln et Cie., 60, Rue dee France BoarfeoliV 
Paris (8e.) ; Patente from 1006 to date, Llmprimerie Natiouale, 87, Bue VieUle du Temple, Paris, 

Oetman.—! mark each (with full particulars) to Xaieerlich Palentamt, Berlin, Germany. 
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Rotarif kiln ; Development oj the and its application to 

various chemical and metallurgical processes. R. K. 
Meade. J. Ind. Eng. Chem., 1914, 6, 754—760. 

An account of the advantages of the rotary kiln and its use 
in the manufacture of cement ; for noduliaing ores, cinder, 
etc. \ burning lime ; roasting bauxite, ohemioals, etc. ; 
maninfacture of biefaromates ; burning pyriiM ; manu- 
iaetnre of sulphides ; fwodnetion ol ph o ^hafti o lurt ili s en i 
from phoanhafte rook, and of potusainm o om p w mds Irom 
felspar.— A. S. 


. External corrosion of cast-iron pipe. Pugh. Son X. 

I PATINTS. 

[Mixing liquids.] Apparatus for the iniroduaiaa of mm 
liquid into etnodisr under pressure. R. C. Parsons, Lasulau. 
Eng. Pats. 16,751, July 21, and 29,329, Deo. 19, 2fl3. 
i To maintain the proportion between the two Umidi uu 
! constant as ^possible when the flow varies oonnidiuuHi^ 
a pair of veriaosl iujeotiug ojlindexu is used haring bMmm 
of sli|^t4y highsr i^eoifio gravity than the liq^ flaa iMifc 
connected wHh an adjustable, constant-lew Mlgg 

u3 



m 
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19, mi. 


derioe, And so amtngod that the upward stroke oi one 
piston synchronises with the downwara stroke of the other. 
All meohanioal friction is reduced as much as possible. 
{Bee also this J.. 1914, 615).-^W. H. C. 

Miseer for liquidt. B. Goldman. Fr. Pat. 468,059, Feb, 
26, 1914. Under Int. Cony., April 22, 1913. 

To promote the mixing, the blades of the agitator are only 
I)ariially immersed in the liquid. They are adjustable 
vertically on the shaft so as to be adaptable to various 
depths of liquid.— W. H. C. 

Drying machines or hydro-extractors; Centrifugal . 

H. C. Longsdon, Keighley. Eng. Pat. 22,261,' Oct. 3, 
1913. 

Looking devices flexibly connected together are provided 
for centrifugal machines with covers, so that the machine 
candbt bo started until the cover is oloscil nor can the 
cover bo opened until the machine is stopped. The 
drum can, however, bo rotated by hand when the cover is 
open.— W. H. C. 

Dryer; Mechanical with superposed parts. F. 

Fouoh^. Fr. Pat. 468,939, Feb. 25, 1914. 

A NiTHBEB of drying chambers through which the material 
is carried on endless bands are arranged one above the 
other. The material passes down from band to< band and 
the hot air or other drying medium is passed either upwards 
or downwards, or from the centre both up and down, or 
vice-versa. The tension and speed of each band can bo 
adjusted independently and stirring devices and cleaning 
brushes majr be provided. The hot air is obtained from a 
stove in which the hot gases pass through vertical passages 
grouped around a furnace and interposed between hori- 
zontal passages through which the air is passed. — W. H. C. 

Thickening and agitating pulp ; Process of and apparatus 
fof j. van N. Dorr, Denver, Colo., U.8.A. Eng. 
Pat. 22,411, Oct. 4, 1913. 

Thb pulp flows from the shoot, b, and launder, o, into 
the tank, a. The clear liquid overflows through the 
launder, h, and the solid particles sink to the bottom 



where they are agitated by the rakes, j, and are elevated 
by the air-lift, o, and overaow into the agitating chamber, 
K, formed by the suspended conical partition, b. The 
heavier particles sink rapidly and are re-washed and re- 
elevated, and the lighter particles are discharged aa a 
thiokoned mud through the pipe, x. — W. H. C. 

Grinding miUs. D. M. Clark, London. Prom Bradley 
Pulveriser Co., Boaton, Maas., U.S.A. Eng. Pat. 6193, 
Haieh 11, 1914. 

To prevent leakage of lubrioating oil from the universal 
ooupliiig to the rotary shaft, a fmato-oonical shield is 
providw, within the umveiaal ooupUng, to retain the olL 


Furnaces for boiling or melting p urp m s . L. f. Tooth, 
London. Eng. Pat. 7636, MaroK 26, 1914. Addition to 
Eng. Pat. 18,523, Aug. 12, 1912 (this J., 1913, 983). 

Thx furnace is built lip of quadrant-shaped blooka and the 
annular flue is divided horizontally into an upper and a 
lower portion. The former oommunicatea with the central 
heating chamber and the latter with the flue leading to 
the stack. The openings in the partition and those con- 
nooting respectively the heating ohamber with the upper 
flue ohamber and the lower flue chamber with the stack 
are arranged so as to cause the gases to traverse as lung a 
path as possible. — W. H. C. 

[At7rt.] Art of treating vegetable and mineral matter by heat. 
A. G. Waterhouse, Ijeonardo, and J. H. Van Mater, 
Atlantic Highlands, N.J. U.S. Pat. 1,106,729, Aug. 4, 
1914 ; date of appl, Aug. 13, 1913. 

A TUNNEL kiln for burning bricks or other products consists 
of an insulating conduit, held above its foundations by 
external, isolate supports, and having an under-passage 
throughout its lon^n, formed between two hanging 
partitions, which extend downwards from the interior of 
the conduit into a water-seal. Two separate supports 
driven by external mechanism travel through the conduit in 
opposite directions and carry the material to be burnt, 
which is heated on both sides whilst passing through the 
conduit. — 0. R. 

Oases ; Extractor of liquids and solids from , J. T. 

Wilkin, Assignor to The Connorsvilto Blower Co., 
Connersvillo, ind. U.S. Pat. 1,106,868, Aug. 4, 1914 ; 
date of appl.. May 27, 1914. 

Tub top, 11, of the central chamber of the apparatus 
(see fig.) has a circular aperture closed by a heavy, movable 
plate, 14, from the under side of which a plug projects 



into the opening. With sufficient pressure in the ohamber, 
the gas passes through the annular spaoe, 13, 16, and 
thence, in a thin, radiating stream between the adjacent, 
horizontal surfaces of the place and its support, to the 
space above, the non-gaseous oonstitoents aocnmnlating 
in the annular channel, 17, and being discharged through 
the pipe, 21.— W. E. F. P. 

Evaporator, E. Zaiemba and 0. Mantiua, Buffalo, N.Y., 
Assignors to Zaremba Co. U.S. Pat. 1,106,632, Aug. 11, 
1914 ; date of appl., Aug. 22, 1912. 

A vxssxL for the evaporation of add or other corrosive 
liquids «n vacuo oonsists of a steel or oast iron oylindrioal 
shell lined with refractory brioks or slabs which are 
built in and domed or arched so that the lining can itself 
withstand pressure from without. The heating medium 
is passed torough a mup of horizontal p^ of add- 
zeeisting material whioh extend from aoid-xesisting 
tube-plates and protected steam-oheets fixed on (^posite 
Bidet of the lower part of the vessd.— W, H. C. 
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OtMirifiigal O. E Beaoh, Anignor to 

F. W. Bimaii, Los Angelot, Csl. 0.8. Pst. l»f05,9M, 
Aiig. i, 1914 ; (Ute of appl, Aug 21, 1912. 

Ttti mstorUl is fed into the onp'ShAped ressel, 12, 
rotating about the spindle, 8, through the hollow screw, 
19, which serves to damp a transparent cover, 17, on 


Focaam ; Ptootat for produoinff and maintaining a high 

. Sudfeldt und Co. Fr. Pw. 468,4H Feb. 1S» 

191A 

SmU.S. Pat. 1,100,694 of 1914 ; this J., 1914, 781.— T.F.B. 



to the vessel. A layer of Altering material, 18, is inter- 
posed between the upper edge of the vessel and the 
cover. — W. H. C. 


Plastic materials [Soap, clay, tic.]; Treatment of . 

A. L. Mowry and F, A. Secord. Fr. Pat. 468,002, 
Feb. 3, 1914. 

The material is forced through a conduit by a hollow 
screw conveyor, and issues at the further end in a 
rectangular form. It is heated or cooled during its 
passage through the apparatus by circulating a heating 
or cooling medium through the screw conveyor. — W. H. C. 

Filter^press. R. Christiansen. Fr. Pat. 468,665, Fob. 17, 
1914. 

A HEATING agent is passed through a pipe disposed in a 
spiral groove formed in the outer surface of the casing 
which surrounds the press-plates. — W. H. C. 


Tanks and resermirs ; Process for lining . Comp, du 

Ciment-Verre. Fr. Pat. 469,064, May 10, 1913. 

The tanks are lined with enamelled metallic plates 
joined together by a solder which will resist the action 
of the litpiid they arc destintHl to contain. — W. H. C. 

Furnaces ; Regenerative gas . F. K. Siemens, 

London. Kng. Pat. 28,049, Dec. 5, 1913. Addition to 
Eng. Pat. 10,824, May 7, 1912. 

See Addition of .Tan. 1, 1914, to Fr. Pat. 461,938 of 1913 ; 
this J., 1914, 860.— T. F. B. 


Drying apparatus. C. Grau, NiedornzwiI, Switzerland. 
U.S. Pit. 1,107,294, Aug. 18, 1914; date of appl.. 
Sept. 23, 1912. “ ' 

See Fr. Pat. 447,238 of 1912 ; this J., 1913, 275.— T. F. B. 

Oases ; Apparatus for purifying [loaste] . A. Muller, 

Leipig-Schlcussig, and C. Bombard, Berlin. U.S. Pat. 
1,107,986, Aug. 18, 1914 ; date of appl., Dec. 2, 1909. 
See Eng. Pat. 17,380 of 1909 ; this J., 1910, 932.— T.F.B. 


Separating solid matter, more particularly cellular matter, 

from liquids; Apparatus for . B. Hofer, Munich, 

Germany. U.S. Pat. 1,108,095, Aug. 18, 1914, Date 
of appl., April 22, 1914. 

See Eng. Pkt. 6793 of 1914 ; this J., 1914, 939.— T. F. B. 

Separation of materials ; Process for effecting ike . 

R. JafM, Frankfort, Germany. U.S. Pht. 1,109,529, 
Sept. 1, 1014, Date ol app].,|Maroh 16, 1912. 

Sn Oer. Pnt. 256ASI of 1911 ; this J., 1913, 3W.— T.F.B. 


UA.-FUEL ; GAS ; HINERAL 008 AND 
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Vertical retorts ; Wilson's “ continuous-iniormittent . 

J. Dickson. J. Gas Lighting. 1914, 127, 616—621. 
The “ oontinuous-intermitttmt ” process consists in making 
gM continuously in vertical retorts which are partially 
discharged and filled up with fre^h coal at short intervals. 
The process has besen in use for a year at Johnstonb, 
with an installation comprising three settings of 4, and ono 
of 6 retorts, each capable of carbonising 3 tons of Mai 
per 24 hours, and each setting having a separate gas- 
producer. The retorts were designed to suit the st^oonimry 
coking coals of Scotland and are 23 ft. high, 3 ft. 4 in. by 
)0 in. at the top, tapering a distance of 11 ft. 6 in. to 
4 ft. by 1 ft. 6 in. 7 cwt. of coke is withdrawn every 
4 hrs. leaving 6 to 7 ft. at the top of the retort to be re- 
charged. ('om^iared with horizontal retorts used pre- 
viously, there was a saving in labour cost during the 
year equivalent to l-47d. per 1000 cb. ft. of gas, on an 
output of 9f million cub. ft. Tho yield increas<^ from 
9820 to 10,113 cb. ft. of gas, from 12-00 to 14*63 galls, of 
tar, and from 26*50 to 28*90 lb. of ammonium sulphate 
per ton, while coke foil from 9*90 to 8*78 owt. per ton, 
these results being obtained with a oheai)er coal than that 
previously used. During the lost two months of tho 
mriod reported on, the yield was 10,808 cb. ft. of gas, 
15*69 galls, of tar and 29*48 lb. of sulphate per ton, with 
a consumntion of 16*42 lb. of coke per 100 lb. of coal 
carbonised. Tho gas has calorific value 647 B. Th. U. 
gross and 683 B. Tn. U. net, and the illuminating power is 
17 o.p. Naphthalene stoppages have fallen from 105 to 
23 during tno periods May — July 1913 and 1914. Tho 
yield of gas per ton was greater by 400 — 600 cb. ft. when 
the charging period was increased to 4 hrs. 48 min., but 
the calorific value fell to 593 B. Th. U. gross and 534 
B. Th. U. net, tho candle-power to 15*0 and tho fuel 
consun^tion increased to 18 lb. of coke per 100 lb. of 
coal. The composition of the gas was ; — 


Charging period 

Carbon dioxide . . 

llluiuinantM 

Oxygon 

Carbon monoxide 

Methane 

Hydrogen 

nitrogen 


4 hrs. 48 min. 

4 hrs. 

% 

% 

3’U5 

3*10 

.3*30 

5*00 

0*45 

0*50 

o*eu 

7*50 

28*85 

33*00 

49*80 

43 25 

5*15 

6*75 


The retorts run 6 to 7 weeks without sourfing. At the 
first sign of sticking up, the retort is worked till empty» 
tho carbon burnt off by admitting air at the bottom, any 
remaining carbon is removed with a light bar, the retort 
is filled with coke to within 7 ft. of the top, and ohargeal 
with coal some time after. The whole prooess occupies 
64—60 hrs.— A. T. L. 


Transformer oils. W. Brauen. Chem. Rev. Fett. Ind., 
1914, 21, 136-139, 170—171. 

Only mineral and rosin oils are now used in transformer ; 
most of those sold are neutral, and have high Bash and 
ignition points, good insulation capacity and low viscosity. 
Binoo mineral and rosin oils are hvgrosoopio, eleotricM 
conductivity determinations should be applied to the oil 
previously dried or heated to 100'’ C. In use the mineral 
oils are oxidised, with formation of acids which attack the 
metals, espeoiallv the lead, of the transformer, to form 
compounds sparinglv soluble in oil, leading to the pro- 
duction of solid yellow to black deposits in the trans- 
formers. The insolubility of the acids in petroleum spirit 
indicates the presenoe m faydroj^-acidi. Their saponi* 
fioation value is about 187. The formation of acids 
inoreamt with the temperature and time, and the p t esen e o 
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t6<nt>eratu]!e of the iMuing gases is maintained betweea 
76® and 160® C. bv varying the feed of lignite in relation 
to the volume of hot gases, The dicing duct and its 
auxiliaries are made strong enough to sustaTn an explosion, 
the force of which is dissipated through an outlet to the 
4btmo8phere. — 0. £. M. 

Peat or bog material; TreaimetU of for industrial 

S irpoeee, A. Dickson, 8. Geoghegan, and A. Smythe, 
ublin. Eng. Pat. 18,932, Aug. 20, 1913. 

Pbat in a liquid state is fermented at 90® F. (32-2® 0.) by 
the addition of yeast ; the solid matter separates, and is 
further dried mechanically. — O. E. M. 

/Joke; Machine for quenching and discharging . 

Maschinonbau-Anstalt Humboldt. Fr. Pat. 467,891, 
Jan. 30, 1914. 

A PORTABLE casing, mounte<l on a trolley, receives the 
coko from any chamber of the oven and carries it to a 
central discharging pit. The casing is of and 

4s sus^iended from its iip|>er end over a fixed base-plate. 
The coke is discharged from the ovens into this casing 
through a tubular member fitted with water sprayers. 
The trolley is brought to the central pit and by swinging 
the casing aside from its base-plate the coko is discharged 
down a fixed inclined plate, where a further quantity of 
water is supplied for quenching. The lower part of this 
jplat/C is perforated for the oscaiie of water ana coko dust. 
At the bottom of the inclined jilate, and forming a con- 
tinuation thereof, is a series of discharging hoppers which 
can bo adjusted vertically to regulate the passage of the 
-coke to a conveyor and elevator. — A. T. L. 

Jietorts for continuous distillation of coal; Vertical — . 
Comp. Gim. do Con-struction do Fours. Fr. Pat. 
468,808, May 3, 1913. 

Air-heating flues an? arranged around the lower parts 
•of the retorts, and damixsrs are provided so that the 
hot air can bo directed at will either to the gas generator 
•or to the regenerators and thence to the combustion 
•chambers. — A. T. L. 

Acetylene gas ; Storing of dissolved . G. L. Wilkinson^ 

Middle Town, Conn., U.8.A. Eng. Pat. 18,746, Aug. 18, 
1913. 

:SiLK waste is used for absorbing the solvent used to dissolvo 
the acetylene. — W. H. C. 

Ammonia from j/roducer gas ; ApjKtraius for absorbing . 

E. S. Mond, London. Eng. Pat. 17,779, Aug. 2, 1913, 

The gas is passed through a long vessel, provided with 
two or more lutes for the removal of tar, and containing 
-a«id, which is sprayed up into the gas space by moans of 
revolving dashers. The vessel consists of a steel framo- 
work, comprising vertical sections connected together 
by horizontal members, which support a lead shell resting 
on a lead floor, the vertical sides and the floor being burnt 
together and on to long lead straps, which are lapped 
•over the angles of the frame. The roof is supported by 
lonmtudinal lead straps lapjied over the longitudinal 
an^es of the framework, and by curved metal straps 
oovenxl with lead and bolted to the uppermost horizontal 
single at the side of the framework. The dashers are 
4Jupportod by bearings built on a foundation. Which is 
separate from the framework, the dasher shaft passing 
through a gland fixed in a vortical cast-iron plate, which 
may form part of the bearing and be covered with lead on 
the inside. — O. R. 

Hydrocyanic acid in, crude coal gas ; Recovering as an 
ammonium salt the nitrogen of the . South Metro- 

politan CJas Co. and E. V. Evans, London. Eng. Pat. 
29,047, Deo. 16, 1913. 

The hydrocyanic acid is converted in the known manner 
into ammomamsulphoeyamde (thiocyanate), and the latter 
is hydrolyaed by an acid, preferably sulphnrio ao^, at 
about 50® C., and under conditioni « oonoentratioa and 


proportions by maia suitable for obtaiaiag a maximum 
yield of ammonia in the form of an ammonium salt. The 
quantity of eulphurio acid used may be equivalent to the 
ammonium sulphate to bo produced by hydrolysis of the 
thiocyanate and the ammonia in the gas from which the 
thiocyanate has been made, and the acid liquor left after 
the hydrol 3 miB is then supplied to the saturator in which 
the ammonia in the gas is oonverted into sulphate. The 
conditions of concentration, etc., leading to the maximum 
yield of ammonia in the hydrolysis are such that no 
appreciable preoipitato is produced in the liquor and no 
apprei^iablo quantity of volatile nitrogenous products 
esoaiios. They must be determined experimentally 
in particular cases, but with a 25 — 30% solution 
of ammonium thiocyanate, 1 vol. of this is heated 
at 80® — 110“0. with 1*6 vol. of 70—80% sulphuric 
aoid ; 96 — 99% of the theoretical quantity of ammonia 
is recovered. The reaction is: NH^SCN-fH.Ooa 
COS i-2NH3.— A. S. 


Coal gas and similar gases ; Purification of — 
recovery of by-jrroducts, K. Burkhoiser. Fr. Pat. 
469,122, Feb. 28, 1014. 

Hyobooen sulphide is absorbed by an alkaline emulsion 
of hydrated iron oxide and free sulphur. The mixture of 
iron sulphides and free sulphur formed, is treated 
with an alkali sulphide to extract the free sulphur, 
and the iron sulphides are oxidised so as to regenerate 
an emulsion of hydrated oxide and free sulphur. The 
alkali necessary lor the absorption may be provided 
by the ammonia present in the crude gas, the temperature 
of the washing li({uor being regulated so as to leave 
the requisite quantity of ammonia in the gas. The 
cyanogen in the crude gas is also absorbea, soluble 
thiocyanates being formed. The solution from the 
extraction with allmli sulphide is heated to 90—100® C. 
to precipitate free sulphur, the thiocyanates remaining in 
solution. The hydrogen sulphide and ammonia set free 
by heating the solution are returned to the purifier. The 
free sulphur is burned and the sulphur dioxide used for 
absorbing ammonia from the coal gas. — A. T. L. 


Combustion of combustible mixtures. C. D. MoCourt, 
Streatham Common, and Boneoourt Surface Com* 
bustion, Ltd., London. Eng. Pat. 18,642 of 1913 ; 
date of appl., Jan. 15, 1914. 

The fiuos are packed with bricks or shaped pieces of 
refractory material sot at an angle with one another so as 
to form a tortuous passa^ which dooreasea in cross- 
section in ^iroportion to ^e reduction in temperature 
of the burning or burnt ^iroducts of combustion passing 
through it. — W. H. C. 

Hydrocarbons \pf coal distillation gases] ; Conversion of 

aliphatic irUo alcohols, J. de Lattre, Fr. Pat. 

468,244, Fob. 9, 1914. 

Coal distillation gases, especially those produced during 
the early stages in coke ovens, are freed from hydrogen 
sulphide, tar, and aromatio hydrocarbons,, and then 
])as8ed through concentrated sulphuric aoid, preferably 
in lu'esencc of vanadium or uranium oxide ; the ethyl 
hyarogen sulphate produced is converted into ethyl 
alcohol by moans of water. The residual gas, containing 
methane and its homologuos, is mixed with an eqaid 
volume of chlorine and subjected to the action of ultra- 
violet rays ; the chlorohydrocarbons thus formed are 
converted into the corresponding alcohols by treatment 
with an alkali or alkaline-earth. — T, F. B. 

Gasolene or naphtha; Machine for refining iMcd— . 
G. E. Olsen, Laconia, N.H. U.S. Pat. 1,106,867, Aug. 
11, 1914 ; date of appl., April 14, 1913. 

The naphtha is displaced upwards by water into a small 
dome at the top of a tank fitted with agitating gear, and 
passes off through a ]rip6 having a transparent portion lor 
inspection of the liqi^ — 0. E; Mt ' 
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tOrt. lit nt4. 


[£<(*< jwItwlMimJ niril, pttnltmmt, and tentoU • « 

rtnUfealieit 

E. BubetelFibetOw. Fr. Pit. 4<8.06CApril 12, 1918. 
Thi prooeM (^pHict two opentioni in each of which 

wtn * rectifying column; with triple effecte. crude 
H wpwnted into U Sietinct fractfeM. 
In toe cwto of petroleum, the lighter spirit is seDarabid 
i!! Illuminati^ and hem 

dlffow from that of orS^ary 

f (atmospheric^ 
maintained in each section of the first series^ 
fh« lowest possible pressure is each section of 

and vapour paM from section to section in ophite 

«^on“?ni iC" “1*““" *“'■ ‘'*® •'I"'* “ tfirLlt 

section for the vapour and inversely.— L. E. 

^V iLZ tmidhydrnarbons (pttrolfum ) ; KUf.- 

heated l»th between a series of inclined plates, 

neatea electrically by internal resistances. The vanoiir« 
still-head downwards through a condwiser 
and the whole is immeived in oil in an outer v3 Xo 

Ctf stm condenBer.%h“d 

tmiTiinaf ^ ^ftlls encased in 

lon-heat-conducting material, containing a number 
of horizontal plates forming the elcctricafresistance^. 

—A. T. L. 

Rplapl”?’ mlniinaling . 

IQU U iT07,880, aL 18 

1914. Date of appl., April 8, 1913. ® * 

See Eng. Pat. 6343 of 1913 ; this J., 1913, 090.-T. F. B. 


Coal gas ; Apmmtus for the manufacture of R r 

Congdon, Atlanta, Ga., U.S.A. Emr Pat* qmV 
April 17, 1914. Under Int. Conv., Aprif 29, 19)3. * 

SekU.S. Pat. 1,090,813 of 1914 ; this J., 1914,471.— T.F.B. 

7i1b« 

of appl., June 12, 1913. ^ 

SHK Eng. Pal. ll.lfig „f ,«,2 , y,;, j y g 

.. w* A.,. ..,1 a";, .S! ,a 
hKS Eng. Pat. 13.141 of 1912 ; this J., 1913, 971.-T.F.B. 

J/o(or.«;iirt(. R. de Romo. U.S. Pat 1 108 am 
A«g. 26, 1914. Date of appl., Oct 31, 1912 ’ ’ 

Sm Eng. Pat. 26,177 of 1911 , thi» J., 1913, 187.-T.F.B. 

Apparatw for determining the percentage of carbon dioxide 
•n flue gases. Eng Pat. 21,64^ L XXIII 

Pitiitt CUse. 

m.*i. 1SL£^ W.?S,.'''i,=¥SLS 


“ ‘Petrie ennent timnigk 
PJ^piup, heatwl to a temperatnre of at loaBt 100"C., 
upto a prmnm such that no steam is produced. 
U was provM that the water in peat is partly^ free and 
partly combing in the form of hydrooShiToee,’* and 
that the ^mbinod water could not bo got rid of bv 

tw"fr; suggested 

toat the water could be removed by the use of a com- 

temperature and pressure. The patentees 
said that the result could be attained by the ^ of an 

^T®** **«\P®*‘*ture. The petitioner con. 
tended that the only result obtained by the use of tho 
cumnt was due to its heating effect. 

n.^!. ““f‘ ‘''® «P««i6c*«oii dMcrifced o 

pro^ in which the electric current wm need to effect 
the dOTompoeition of the “ hydroceUuloee” without reooureo 
for that pur^ to heat, while tho earlier procena 
d^nded on the effect of heat alone. The prooem had 
l^n in Deration on a practical scale for eome time, with 
toe result that a pressed cake had been produced suitable 
either for fuel or for consumption in a gas producer for 
tho production of ammonium sulphate. The process 
^ / J?*.® directions given were sufficient. A 

certificate of validity was given and the petition was 
dismisseii with costs. ‘ 


I1b.>-DESTRUCTIVE distillation ; 
HEATING; LIGHTING. 

Patents. 

t*y dicliUotion] of pmt, 

mwdmt, nutshells, and other . R. p. Stronc 

I^ndon. Eng. Pats. 16,980 of 1914, and 18,984 ot 
1913; dates of appl,, Aug. 21, 1913. 

alcohol, acetic acid, acetone, 
masticated in a retoit 
? condenser. Tho i,artly carbonised peat 

with shelves and slowly rotating rakes, and con- 
nec^ with a condenser. Tho condensed tarry liquid, 
with or without separation of acetic acid and other 
products, 18 cracked ’’ in a coil heated by the red hot 
carbonis^ peat in a third chamber : tho liquid products 
aro condensed, and the gases are 8crubl3*d and used 
for firing the retorts. The apparatus is suitably modified 
for dealing with nutshells, sawdust, etc. — 0. hJ. M. 

"'r'lf S *'• A^iRnor to 

A. u. Little, Inc., Boston, Mass. U.S. Pat 1 106 707 
Aug. 11, 1914; date of appl., April 1.3, 1914 

By rc)^atod treatment with an aqueous solution of alkali 

“dTmetol 7 T‘h"'?V““y^^ »l«ohSl 

and a methyl alcohol layer containing small aiiantiti«« nf 
acetone, are obtained. The acotonc^la^^r is^S^ hr 
dissolving out the alcohol with aqueous alkali. 0. E. 

Furnacu to Awrtjug C. M. T. Otamn, Nygmd. 

Sweden. Eng. Pat. 11 , 774 , May 20 , 1913 .^* 

Heat o tranefemd from the hot to the cold 

S?*!!? IT "(““f .'“Pefimptoed ohamhen fitted with 
toffiro rf ohoquer bnekwork, by a falling atroam of und 
which paws auooeaeiTeiy through tho ohambere.— 0 . E. m! 

*«*» /»>• tktfrie bmpt. W. G. Whn 
Pitteburgh, Pa. U.S. Pat. 1 , 10 «,^ Aug. 11 , ® 4 T 
«Ute of apple, Dec. 16 , 1912 . * ^ 

Mnealed, metallio uranium ia 
produced from a mixtnn of uranium ehloride, metallio 

•odium and poUtMum chloride.— B.N. »»toilio 
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^fkmhkmp: Mhekie W, Neroit, Qd^tkifli^ Gw- 

asMiy, Aatignor to Nenuit Lamp Co. U.& nU. (a) 
14Oi»90O and (8)1,106,061, Aug. 11,1914; dateaofappL, 
Sept, 10, 1908 and April 24, 1913, 

(a) Thb glower for lampa of the Nemat type, non>eondao* 
tive at atmoepherio temperatures but conductive at ligh 
temperatures, is oompom of an intimate mixture of 
yttria and a relative!^ small proportion of tun^io acid, 
formed into the desired shape and thoroughly baked. 

(b) The homogeneous conductor is composed of intimately 
mixed oxides of calcium and tungsten. — B. N. 

Filamenis and mantles used in incandescent gas-lighiing ; 

Process for imjtregnating the . G, Bagrachow, Paris. 

U.S. Pat. 1,108,116, Aug. 25, 1914. Date of appl., 
July 13, 1911. 

Sbx Eng. Pat. 18,084 of 1910 ; this J., 1911, 530.— T. F. B. 


m.-> TAR AND TAR PRODUCTS. 

Autoxidations [of xylene and benzaldehyde]. IV. Cotn~ 
munication on chemical aciion of light. H. Suida. Ber., 
1914, 47 , 467—472. 

It was shown previously (Monats. Chem., 1012, 83, 1268) 
that xylene mixed with an aromatic nitro-hydrocarbon 
contained more active oxygen after exposure to light and 
oxygen than pure xylene so treated. In further experi- 
ments involving exposure to sunlight for six months, ana the 
working up of the products of the oxidation, it was found 
that the presence of the nitro-compound reduced the total 
yield of oxidation product, but that considerable quantities 
of toluic aldehyde were present. Thus, in prestmee of the 
nitro-hydrocarbon the less stable products of oxidation, 
aldehydt^s and p<^!roxides, remaine<l, whilst the pure 
chemical reaction — the decomposition of these primary 
products ta the next higher and more stable stage of 
oxidation — was delayed. It was possible by cooling in 
carbon dioxide and ether to bring almost to a standstill 
the decomposition of the benzoyl-hydroperoxide formed 
from benzaldehyde by the action of ultra-violet light, 
but the product of the primary autoxidation process could 
not bo isolated, as it decomposed into benzoic acid within 
a few minutes of removing from the cooling mixture. 

— G. F. M. 

Phenanthraquinone ; Action of the benzene hydrocarbons on 

in si%nlight. A. Benrath and A. v. Meyer. J. 

prakt. Chem., 1914, 89 , 268—270. 

Phenanthbaquinonb when exposed to light with o- or 
/)- xylene, ^^-cumene, or quinaldine, fonns addition products, 
probably ethers of phenanthrenequinol, e.g., 

C,H4.*C.0.CH,,C«H4.CH, C4H4.CH.O.CHa.C4H4.CHa 

I II or 1 I 

C.H 4 .C.OH C 4 H 4 .C ; 0 

from 0 - xylene. m-Xylene, mesityleno, p-oymene, toluene 
and ethylbenzene cause reduction of the phonanthraaain- 
one, wiwout formation of any addition product.— J. B. 

Diaxo-compounds and teirazenes , The action of nitrogen 

peroxide on aliphatic . H. Wieland and C. Reisen- 

ogger. Annalen, 1913, 401 , 244 — 251. 

Thb action of nitrogen peroxide on aliphatic diazo- 
oompounds is analogous to that of bromine — nitrogen is 
split olS and a dinitro-compound formed — 

/N /NO, 

R.CH< II + 21sO,«R-CH< + N, 

\N ^NO, 

Diaxoaoetic ester gives a satisfactory yield of dinitro-acetic 
ester. Diasodesoxybenzoin (aziliensil) gives phenyl- 
dinitromethane, with intermediate formation of the unstable 
bensoyl-derivative. Diasofluorene gives 9-dinitrofluorene 



The tetra-aryhetraaenes bdiave diSereatly, fnr» whsveas 
with bromine they give bromo-amines, imrt^ ol giving 
the corresponding di^lnitramines witA nitrogen peroadde 
a smooth nitration of two symmetrically disposed oenBane 
rings takes place and no nitro^ is split off. A dark green 
addition prMuct is first formed, to wmeh the constitution : 
C,H4:(N0.):N(N0,)(C4H4).N,.N(N0,XC.H4) : C4H4:(NO,), 
is ascribed. This loses 2 mols, HNO, to give dinitrotetra- 
phenyltctrazone, 

(N 0 ,)C 4 H 4 .N(C,H,).N,J?(C,H 4 ).C.H 4 (N 04 ). 

The reaction is carried out by adding a benzene solution 
of nitrogen j)eroxide to the diazo-oom pound. Nitric acid 
acts oatalytically to decompose the diazo-oompound. 

•— JT. B» 

p-Anthraquinone-aldehyde. A. Eckert. Monatsh. Chem., 
1914, 85, 289. 

/3-ANTHRAQurNONE-ALDKHYDB was Converted into 
^-unthrafiuinoylacrylic acid by the usual method with a 
view to carrying it through the steps of Baeycr’a 
Indigo synthesis. The action of nitric acid, however, on tho 
acid was to give not nitro-anthraquinoylaorylio acid, but 
l-nitToanthra(^uinoQo-aldehyde, the same product os that 
obtained by direct nitration of ^-anthraquinone-aldehj^de. 


Patents. 

Tar and like substances ; Apparatus for melting or boiling 

. R. P. Brousson, London. Eng. rat. 2058, 

Jan. 26, 1914. 

A CAULDRON or tank for boiling tar, flux oil from 
petroleum, etc., is jirovided with a jierforated tray 
supported by means of brockets at some distance from the 
walls of the vessel. The material to be heated is poured • 
between tho tray and the walls of tho vossol. This con- 
struction of apparatus is especially suitable for use in 
treating materials such as asphaltic bitumen, and ensures 
rapid dispersion of froth. — T. F. B. 


Phenols from tar oils ; Process of and means for obtaining 

applicable also for other purposes, A. Popper, 

Tiinstall, Staffs. Eng. Pat. 20,077, oopt. 6, 1913. 

Tar oils and caustic soda solution arc heated in separate 
tanks and then brought together into a vessel in which 
thej’^ fall on a series of circular baffle-plates, below each 
of which is a partition with a central opening, so that the 
roixiunt has to take a circuitous path before it roaches the 
separating tank. This tank is provided with one or 
more vertical curtain- plates, and from it the oil ai^ 
aqueous solution are run off to stock tanks, or tho oil is 
Main treated with caustic soda in a similar manner, 
l^is process may also be used for washing and refilling 
petroleum, benzol, and other oils. — ^T. F. B. 


Aromatic hydroxy derivatives ; Process for producing . 

Act.-Ges. f. Anilinfabr. Fr. Pat. 469,040, Fob. 10, 1914. 

Under Int. Conv., May 26, 1913. 

The formation of oxidation products, which always 
occurs when aromatic sulphonio acids are fused with 
alkali hydroxides, can be avoided if the two substances 
are heat^ together in aqueous solutions at high tempera- 
tures (e.g., 300^0.). Examj^. — A. mixture of 46 parts 
of tho s^ium salt of naphthalene-/il-sulphonic acid and 
50 parts of oaustio soda lye of 40° B. (sp. gr. 1*383) is 
heated in a closed vessel for 10 to 20 noun at 300°— 
330° 0. Tho cooled mass is acidified and tho /S-naphthol 
is filtered, washed, and dried. A good yield of the pnenol, 
only very slightly coloured, is obtained. — ^T. F. B. 


Prouss and apparatus for the continuous rectification of 
essences [ligM petraienm\, petroleums, and benaols* Fr. 
Pat. 468,068. ^Tee IIa. 
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E. BubetelFibetOw. Fr. Pit. 4<8.06CApril 12, 1918. 
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fh« lowest possible pressure is each section of 

and vapour paM from section to section in ophite 
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section for the vapour and inversely.— L. E. 

^V iLZ tmidhydrnarbons (pttrolfum ) ; KUf.- 

heated l»th between a series of inclined plates, 

neatea electrically by internal resistances. The vanoiir« 
still-head downwards through a condwiser 
and the whole is immeived in oil in an outer v3 Xo 

Ctf stm condenBer.%h“d 

tmiTiinaf ^ ^ftlls encased in 

lon-heat-conducting material, containing a number 
of horizontal plates forming the elcctricafresistance^. 

—A. T. L. 

Rplapl”?’ mlniinaling . 

IQU U iT07,880, aL 18 

1914. Date of appl., April 8, 1913. ® * 

See Eng. Pat. 6343 of 1913 ; this J., 1913, 090.-T. F. B. 


Coal gas ; Apmmtus for the manufacture of R r 

Congdon, Atlanta, Ga., U.S.A. Emr Pat* qmV 
April 17, 1914. Under Int. Conv., Aprif 29, 19)3. * 

SekU.S. Pat. 1,090,813 of 1914 ; this J., 1914,471.— T.F.B. 

7i1b« 

of appl., June 12, 1913. ^ 

SHK Eng. Pal. ll.lfig „f ,«,2 , y,;, j y g 

.. w* A.,. ..,1 a";, .S! ,a 
hKS Eng. Pat. 13.141 of 1912 ; this J., 1913, 971.-T.F.B. 

J/o(or.«;iirt(. R. de Romo. U.S. Pat 1 108 am 
A«g. 26, 1914. Date of appl., Oct 31, 1912 ’ ’ 

Sm Eng. Pat. 26,177 of 1911 , thi» J., 1913, 187.-T.F.B. 

Apparatw for determining the percentage of carbon dioxide 
•n flue gases. Eng Pat. 21,64^ L XXIII 

Pitiitt CUse. 

m.*i. 1SL£^ W.?S,.'''i,=¥SLS 


“ ‘Petrie ennent timnigk 
PJ^piup, heatwl to a temperatnre of at loaBt 100"C., 
upto a prmnm such that no steam is produced. 
U was provM that the water in peat is partly^ free and 
partly combing in the form of hydrooShiToee,’* and 
that the ^mbinod water could not bo got rid of bv 

tw"fr; suggested 

toat the water could be removed by the use of a com- 

temperature and pressure. The patentees 
said that the result could be attained by the ^ of an 

^T®** **«\P®*‘*ture. The petitioner con. 
tended that the only result obtained by the use of tho 
cumnt was due to its heating effect. 

n.^!. ““f‘ ‘''® «P««i6c*«oii dMcrifced o 

pro^ in which the electric current wm need to effect 
the dOTompoeition of the “ hydroceUuloee” without reooureo 
for that pur^ to heat, while tho earlier procena 
d^nded on the effect of heat alone. The prooem had 
l^n in Deration on a practical scale for eome time, with 
toe result that a pressed cake had been produced suitable 
either for fuel or for consumption in a gas producer for 
tho production of ammonium sulphate. The process 
^ / J?*.® directions given were sufficient. A 

certificate of validity was given and the petition was 
dismisseii with costs. ‘ 


I1b.>-DESTRUCTIVE distillation ; 
HEATING; LIGHTING. 

Patents. 

t*y dicliUotion] of pmt, 

mwdmt, nutshells, and other . R. p. Stronc 

I^ndon. Eng. Pats. 16,980 of 1914, and 18,984 ot 
1913; dates of appl,, Aug. 21, 1913. 

alcohol, acetic acid, acetone, 
masticated in a retoit 
? condenser. Tho i,artly carbonised peat 

with shelves and slowly rotating rakes, and con- 
nec^ with a condenser. Tho condensed tarry liquid, 
with or without separation of acetic acid and other 
products, 18 cracked ’’ in a coil heated by the red hot 
carbonis^ peat in a third chamber : tho liquid products 
aro condensed, and the gases are 8crubl3*d and used 
for firing the retorts. The apparatus is suitably modified 
for dealing with nutshells, sawdust, etc. — 0. hJ. M. 

"'r'lf S *'• A^iRnor to 

A. u. Little, Inc., Boston, Mass. U.S. Pat 1 106 707 
Aug. 11, 1914; date of appl., April 1.3, 1914 

By rc)^atod treatment with an aqueous solution of alkali 

“dTmetol 7 T‘h"'?V““y^^ »l«ohSl 

and a methyl alcohol layer containing small aiiantiti«« nf 
acetone, are obtained. The acotonc^la^^r is^S^ hr 
dissolving out the alcohol with aqueous alkali. 0. E. 

Furnacu to Awrtjug C. M. T. Otamn, Nygmd. 

Sweden. Eng. Pat. 11 , 774 , May 20 , 1913 .^* 

Heat o tranefemd from the hot to the cold 

S?*!!? IT "(““f .'“Pefimptoed ohamhen fitted with 
toffiro rf ohoquer bnekwork, by a falling atroam of und 
which paws auooeaeiTeiy through tho ohambere.— 0 . E. m! 

*«*» /»>• tktfrie bmpt. W. G. Whn 
Pitteburgh, Pa. U.S. Pat. 1 , 10 «,^ Aug. 11 , ® 4 T 
«Ute of apple, Dec. 16 , 1912 . * ^ 

Mnealed, metallio uranium ia 
produced from a mixtnn of uranium ehloride, metallio 

•odium and poUtMum chloride.— B.N. »»toilio 
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in which is probably an aliphatic rraidae, is 

suggested for oarnfimio add. — J. B. 

l>ihydroxy’lA-naphthoquimi%es ; The 2.6 and 2.7 . 

0. Dimroth and B* Kerkovios. Annalon, 1913, 399^ 
36—43. 

The compounds mentioned in the title wore prepared 
by Thiele^s method by treating the known 6< and 7* 
h 3 rdroi:y-| 3 *naphthoquinones with acetic anhydride and 
sulphuric acid, saponifying the resulting totraoetyM.2.4;.G- 
and -1. 2.4.7- totranydroxynaphthalcnes and then oxidising 
to the quinones (see Annalen, 1000, 811, 341). The 
2.6-iBomeride gives the same colour reactions as 
the mothyldihydroxynaphthoquinonodicarboxylic acid 
-derived from carminic acid (see preceding abstract) 
and on bromination it gives a tribromo-dorivativo 
closely similar U) ^-bromocarmine. The 2.7-isomoride, , 
on the other hand, gives different colour reactions from j 
the oxidation product of carminic acid and its bromination I 
product is quite different from /3-bromocarmine. The j 
identification of the oxidation product of carminic acid | 
as 8-methyl-2.0-dihydroxy-1.4-naphthoquinone-3.5-dicar- ' 
boxylic acid is thus confirmed. — J. B. ! 

1 

HermtA ; The dyestuff of . 0. Dimroth and W. 

tSeheurer. Annalen, 1913, 399, I, 43 — 61 1 

The dyestuff of kermos yields the same decomposition 
products as carminic acid, and like the latter gives a-bromo- j 
carmine when brominated in boiling 50% acetic acid. In ' 
anhydrous acetic acid however, the reaction does not go ' 
so far and there is obtained a new dyestuff, monobromo* j 

cocoin, 0,Il(OH)(CH,)((:O()H)<^:J^>0.(OH),Br. The | 

side ('hain, CjHgO, of kermes acid is replaced in this 
bromination. As the ori^nal substance has no aldehyde 
pro]H*rtioB, this side chain must be an acetyl group, 
whence it' follows that kermos acid has the constitution 

<C0(.)H)(('H,)(0H)C,H<:^[J>C.(()H),(C.H,O). Diotill.i- 

lion of kcTmes acid with zinc dust giv<»a o-methylanthra- 
cene. Kermes also contains a second dyestuff called i 
flavokermes acid, which has differtmt dyeing proj)»»rtieB i 
from the main constituent. Kermes wax consists of the I 
ccryl ester of cerotinic acid.— J. B. j 

Kkrmnn dyestuffs and medicines ; Emfuirgo on exports of ! 
. Oil, Paint, and Drug Kep., Sept. 14, 1914. [T.R.] ! 

There is a general expectation that the Gorman embargo i 
on certain exports from that country vid Rotterdam will i 
soon be raised, and Mr. H. A. Metz, of New York, is said 
to have received ad v ices that it had been raised on dyestuffs I 
and most medicines (see however this J., 1914, 916). It is l 
reported that German dyestuffs are very scarce in the j 
United States. “ Developed black,” normally 24 o. per lb., ! 
was unobtainable under $2.00 per lb. in 20,000 lb. lota. 

Oxidised black ” had advanced from 8 6 c. to 60 c., 
•carbolic crystals from 7.6 c. to 66 c., and tartaric acid i 
from 29 c. to 85 c. In the case of potash salts used by I 
lead glass manufacturers, not 60 days’ supply remained in i 
the country. Potassium chloride has advanced from | 
$35 to $186 per ton. The State Dept, so far cannot indi- 1 
cate when foreign shipments will begin. 

Patkitts. 

Mo7ioazo dyeMuff ; Process for making a . Farbworke 

vorm. Meistor, Lucius, und firiining. Fr. Pat. 468,218, 
Feb. 6, 1914. Under Int Conv., Sept. 1 and 2, 1913. 

A DYKSTUJT which gives red shades on wool very fast to 
light, is obtained by combining the diazo derivative of 
4-acet*minoaniline-2.Bulphonio acid with 2-amino-8- 
naphthol-d'Salphomo acid, or by aoetylating the dyestuff 
obtained, for epimple, by alka^ reduction of the com- 
pound of p>-nitranffine-cHiu^onio acid with 7-amino- 
naphtholsulphonic acid.— T. F. B. 




Phthaieins of the naphUudene series ^ Process for prepanng 

>. Farbwerke vorm. Meister, Lucius, and Briiidiig* 

Ger. Pat. 276,807, April 16, 1913. 

I. 6-D£hydroxyhaphthalbne is combined with phthalio 
anhydride or its substitution products, with or without 
addition of a condensing agent, e.g., by heatiim on an 
oil-bath at 180® — 200'’ 0. The products arc drop red 
substances, soluble in alkali, which dye deep bluish-green 
shades.— T. F. B. 

Sulphide dyestuffs ; Process for preparing . R. Vidal 

Fr. Pat. 468,626, April 26, 1913. 

Black or blue sulphide dyestuffs are obtained by heating 
p-aminophcnol, p- phony lencxliamine, qp-diaminophenol, 
hydroxyazobenzeno, bonzene-azo-oresols, or polyamino- 
or aminohydroxydiphenylannnes with sulphur m presence 
of phenol, cresol, or o- or /^i-naphthol. The dyestuffs 
from hydroxyazobenzeno or hydroxyazotoluene are black ; 
the rest are blue. The following example is given : 
A mixture of p-aminophenol (60 kilos.), sulpnur (30 kilos.), 
and commercial cresol (100 kilos.) is boiled under a reflux 
condenser for 12 hours ; On treating the product with 
benzene the dyestuff separatoB as a powder. In oases 
where it is not desirable or possible to boil the mixture, 
e.g., with the naphthols, it is noatod to 200®-— 220° C. 

— T. F. B. 

J;:o dyestuffs ‘ Process for prtimring . L. Cassella 

imd Co. Gor. Pat. 275,896, July 1, 1913. 

A DIAZO or tetrazo compound is combined with triamino- 
carbazolomonosulphonic acid (see Gor. Pat. 275,976 ; this 

J. , 1914, 854) ; when the product is diazotisod and deve- 
lu{)ed on the ffbro or combined with a diazotised nitraniline, 
yellowish -brown to black shades, fast to washing and 
light, are produced. — T. F. B. 

p'at dyestuffs ; Manufacture of . E. Wray, Assignor* 

to Kalio und Co. Akt.-Ges., Biebrioh on Rhine, Germany. 
U.fc5. Pats. 1,108,066 and 1,108,067, Aug. 18,1914; 
dates of appl, Oct. 29, 1913. 

See Gor. Pat. 269,123 of 1912 and Fr. Pat. 463,772 of 1913 ; 
this J., 1914, 247, 416.— T. F. B. 


V,— FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Solidonia [hast fibre]. R. Werner. Farber-Zoit., 1914, 
25, 284. 

BoLiDONiA is a bast ffbro which furnishes a yam of good 
tensile strength and high lustre. It is generally used 
mixed with wool or cotton. The fibre can be bleach^ 
and dyed just like cotton. Low temperatures are recom- 
mend^ for dyeing — not above 80° — 90° C, — as the material 
becomes brittle at the boiling point. Drying at low tem- 
peratures is also necessary. The same dyestuffs are 
employed as for cotton. — J. B. 

Patents. 

Fabrics for outer covers for pneunuUic tyres and envelopes 

for balloons; Manufacture of . L. Liais, Pwkljil 

Eng. Pat. 22,065, 8ept. 30, 1913. Under Int. Conv., 
Oct. 9, 1912. 

The weft threads, preferably on cops unwinding from 
the inside (cocoon pirns), are impregnated with a rubber 
solution and woven while still wet, the material being 
afterwards vulcanised. — J. B. 

Fur ; Art of carroting . P. C. Donnor, Summit, N.J. 

U.S. Pat. 1,106,371, Aug. 11, 1914; date of appl., 
March 17, 1914. 

The cut fur is blown into a receptacle at the top and a 
“ carroting ” solution is sprayed on to the moving fur. 

— J.B. 
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SUk fibre* ? Prou** tor Otrtnqibtm^ aurf iwcnammg 

their datticUy, B. Vowe. Fr. Pat. 467,987, Feb. 3» 
1914. 

Raw tUk is tre«ted in » bath of water to which is added a 
saponified drying oil, e.ff., linseed oil, and mi “alkali," 
praerably Manmlles soap, and then dried in the air. — A. S. 

Purificaiiont decoloriscUion and diainjection of flax by 
mean* of nulphurou* aeid. A. Leconte. Fr. Pat. 
468,312, Feb. 11,1914. 

Thx flax IB treated with an aqueous solution of sulphurous 
acid and then washed repeatedly, the water being removed 
in a hydraulic press after each washing. — J. B. 

FUamenU, film* and maaae* from crlluloee acetaie ; ProctM 

of preparing . H. 8. Mork, Assignor to Chemical 

Fr^ucts Co., Boston, Maas. U.S. Pat. 1,107,222, Aug. 
11, 1914 ; date of appl., March 27, 1914. 

Tbr cellulose acetate is dissolved in a solvent com|K>sed 
largely of acetylene tetrachloride and is coagulated W a 
mixture of acetylene tetrachloride with petroleum hydro- 
carbons the average boiling point of which is higher than 
that of the acetylene tetrachloride. — iT. B. 

Plastic material endoaed between iteo filma of cellvloae ; 
New products compoaed of a and process of manu- 

facture of same. .1. K. Brandenberger. First Addition, 
dated Jan. 22, 1914, to Fr. Pat. 458,638, May 3^, 1913 
(this J., 1913, 1063). 

One of the films of cellulose may lie replaced by any 
material in web form, e.g., metal foil, iiajier or fabric. 
One or more materials having continuous or discontinuous 
surfaces may bo introduced between the two colluUist^ 
films at the same time as the plastic material and embedded 
in the same. — •!. F. B. 

, Plastic material [from soy beans] capable of replacing 
celluloid, suitable for finishing, spinning and weaving ; 

Transparent, flexible, non-inflammable . P. .1. 

(■ontant and J. B. F. Perrot. First Addition, dated 
Jan. 6, 1914, to Fr. Pat. 461,007, Aug. 1, 1913 (this J., 
1914,20). 

One hundred kilos, of soy beans arc .steeped in 
soft water for 18—24 hours, crushed and treateil 
with sufficient W'ater to give 500 litres of “ milk." 
After filtration, the liquor is made slightly alkaline 
with ammonia, or preferably magnesia mixture, 
allowed to settle for 6 hours, decanted off and 
precipitated by acetic or nitric acid. The precipitate is 
washed, heated with a little water to 80® — 100® C., filtered 
off, dried and powdered. The product is treated with a 
10% solution of sodium phenoxide in the proportion of 
1 grm. of phenoxide to 20 grms. of dry material. Tliis 
solution is treated with 2% of alum on the dry weight and 
the precipitate collected and dried. The product is 
dissolved, milled, and compressed,— J. F. B. 

Carbohydrates of (he type (C^J^ioO^h and their derivatives ; 

Manufacture of ethers of [jor celluloid substitutes, 

artificial threads, etc.]. L. Lilienfcld. Fr. Pat. 408,162, 
Feb. 7, 1914. Under Int. Conv., Feb. 14, 1913. 
Carbohydrates, other than cellulose, of the typo 
(C,H,oOj)n» or their derivatives, e.g. starch, dextrins, 
and the like, are treated with esters and alkalis in presence 
suitable solvents or diluents, etherification being 
Moderated by catalytic, condensing or dehydrating 
agents. Or the carbohydrate, in alkaline solution, is 
partially etherified to produce ethers soluble in water, 
the product, previously isolated if derired, then being 
further etherified to form insoluble ethers. The pro- 
ducts, alone or mixed with other aMlutinants, plastic 
materials, etc., are employed for maldng oelluloid and 
substitutes therefor, artificial thread, varnish, dressings 
for fabrics, printing compositions, glue, etc. — ^L, E. 

CdMoa* : Process for obtaining lustrous threads of a basis 
^f J. JoUot. Fr. Pat. 468,380, April 22, 1913. 

Tmsrap# cmoipossd oi natural cellulose Abies, e.g, hsnks 
of cot^ yam, are converted into aUcali-eellulose under 


tensioii as in the ordinary meroerising process; they 
are then inbjeoted to the regula^ action of oupram*^ 
monium solution or of carbon bisulphide without pro- 
ceeding to the extent of dissolving the threads. The 
treated threads are stretched by tension to an extent 
depending on the degree of brilliancy desired and in this 
state are re-converted into cellulose and purified.— J.P. B» 

Cellulosie substances; Conversion of — -iwlo plastic 
or gekUinous masses or colloidal solutions. P. von 
Weimarn. Ger. Pat. 276,882, April 27, 1912. 
CsLLCTLOSic substances are converted first into a gelatinous 
or plastic condition and finally into colloidal solutions, by 
heating them under suitable conditions with solutions of 
neutral salts, other than zinc salts, ^taasium and am- 
monium thiocyanate, potassium iodine, and potassium- 
merourio or barium-mercuric iodide. When sodium 
iodide, calcium bromide or iodide, or barium, calcium, 
strontium, or sodium thiocyanate is used, the^ roMtions 
can be carried out at atmospheric pressure. Bodium or 
potassium chloride and sodium sulphate involve the use 
of higher pressures. When “ concentrated ” sodium 
chloride solution is used, solution of the oellulose 00 m- 
monoes at about 170" C. at 8 atmos. The same solvent 
action is observed with nitrates, acetates, and many 
other salts. — T. F. B. 

Paper machine ; Arrangement for regulating the weight of 

pulp in the stuff -box of the . E. W. Rudiger. 

Fr. Pat. 468,682, Jan. 31, 1914. 

The stuff flowing from the chest into the stuff-box of the 
paper machine is regulated automatically, indojwndently 
of the amount of stuff in the chest, by means of a lever 
or spring balance which can be set to admit any desired 
weight of pulp and which controls the buckets, valves 
or other devices by which the stuff is transferred from 
the chest. Various erranpinents for carrying out this 
principle are described. — J. F. B. 

Artificial silk and other similar articles of cellulose ; Process 

for preparing from solutions of viscose, F. Petit, 

Lyons, France. Eng. Pat. 24,376, Oct. 27, 1913. 

8ee Fr. Pat. 461,900 of 1912 and Addition thereto ; 
this J., 1914, 196, 858.— T. F. B. 

Nitrocellulose and similar substances; Making coin- 
pounds of— — . U. Bachrach, Baltimore. Reissuo 
No. 13,793, Sept. 1, 1914, of U.S. Pat. 794,681, July 11, 
1905. Date of appl., Aug. 25, 1910. 

See this J., 1905, 901. — T. F. B. 

Cellulose acetate soluble in ethyl acetate ; Process of making 

a . F. Collischonn, Frankfort, and F. Ruppert, 

Mainz-Mombach, Assignors to Verein f. Chem. Industrie 
in Mainz, Mainz, Germany. U.S. Pat. 1,109,612, 
lS)pt. 1, 1914. Date of appl., Feb. 18, 1913. 

See Fr. Pat. 465,117 of 1913 ; this J., 1913, 865.— T. F. B. 

Production of glucose and alcohol from sawdust and <Aher 
cellulosie materials. Fr. Pat. 468,188. See XVIII, 


VL— BLEACHDIG ; DYEING; PRINTING; 
FINISHING. 

Wool and indigo ; A chemical compound obtained from 

. M. Fort and L. L. Uoyd. J. Boo. Dyersand Col., 

1914, 80, 297—298. 

Indioo-dyxd wool was extraoted with boiling acetic acid 
and the extract diluted with water. A precipitate was 
formed containing wool subftanoe and Lndigo^ in fixed 
proportions. Siimlar results were obtained with other 
solvents and methods of isolation, and it is oonoluded that 
a definite wool-indigo liJce is formed on the fibre when 
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wod k dyed with Indigo, which exphuni the enpericr 
fMtneis of Indigo dyed on wool to Indigo dyed on cotton. 


Bleaching of coUon cloth; Chemxatry of . J. C. 

Hebden. J. Ind. Eng. Chem., 1014, 6 , 714—720. 

84 MPLSS of cotton token from goods being regularly 
bleached by the caustic soda boiling process were examined 
at different stages. The results given are : — 


Pcrceniagte of original auhelances removed at the end of each 
operation. 



1 

Steep. 

First 

boil. 

Second 

boil. 

|chomick. 

i 

Sour. 


% 

% ! 

% 

<•/ 

/o 

% 

Ash 

70-6 

873 1 

»5-4 

03-0 

06-0 

Proteins (NxC-25) 
Fats and waxes 

— 

9J-6 ! 

91-7 

! 02-2 

92*7 

(ether extract) 

66 

20-4 

64-0 

67-8 

69-6 

Phosphoric acid 

60-0 

1000 

— 




The samples wore also submitted to wetting-out and | 
steaming tests, and it is concluded that the yellowing I 
produced by steaming is due to the proteins rather than 
to fats and waxes. It is suggested that the bleaching 
jirooess be controlled by ultimate analysra of the cotton, 
checked by determinations of ash, and of ether and 
alcohol extracts. (See also Cross, this J., 1908, 260.) — ^A. S. 

Patients. 

CoUon ; Proccea for imparting the character of wool to . 

Heberlein et Cie. Fr. Pat. 468,821, Feb. 23, 1914. 

Under Int. Cony., Deo. 6 , 1913, and Feb. 13, 1914. 
TThb cotton is mercerised, then treated with sulphuric acid 
of 49® — 51®B.(8p. gr. 1-615 — 1-546), and finally washed. 
The acid may bo printed to produce designs. Instead 
of sulphuric acid, phosphoric acid of 65®— -67® B. (sp. 
gr. 1-615 — 1-652), hyorochloric acid of sp. gr. 1-19, nitric 
acid of 43® — 46® B. (sp. gr. 1-424 — 1-468), zinc chloride 
eolation of 66 ® B. (sp. gr. 1-842) at 60® — 70® C., or an 
ammoniacal copper solution may be used. — J. B. 


Bleaching or acouring fihroua matcriala ; Appareduafor . 

J. Macadam, Chester, Pa., Assignor to the Eddystone 
Manufacturing Co., £ddyBtuno,Pa. U.S. Pat. 1,107,160, 
Aug. 11 , 1914. 

Thb material is passed through the tank containing the 
liquor between two parallel endless belts which pass up 
and down the tank over guides and rollers placed at the 
top and bottom. The Mlts consist of rollers held in 
•driving chains. The tank is enclosed and the endless 
belts enter and leave through waterseals. — J. B« 


Bleaching of vegekMe fibres ; Procejta for facilitating the 

. E. T. J. Watremez. Fr. Pat. 467,887, Jan. 30, 

1914. Under Int. Conv., Feb. 7, 1913. 

FiBBxa difficult to bleach by the usual proceues are 
treated first with an alkaline Mth containing the salt of a 
metal the oxide of which is soluble in excess of alkali 
(preferably sodium aluminate) and then with an acid, 
after whion the material is chomicked ” and the process, 
if necessary, repeated. — J. B. 

BUathin^ animal fibres by separate treatments with hydrogen 
peroxide and ammonia. Clhem. Werke vorm. Dr. H. 
Byk. Ger. Pat. 275,879, l^y 27, 1911. Addition 
to Ger. Pat. 270,703. 

Wooti, silk, feathers, and other animal substances may be 
bleached by the process described in the principal patent 
(see Eng. Pat. ^ of 1913 ; this J., 1913, 1007) for 
treaiiim vegetab)e fibres. When delicate materials are 
to be bleached, stronger solutions may be emj^oyed and 
the treatments eonespon^fingly shorten^-— T. r. B« 


Bleaching or dyeing liguors; [Apparatus fw} hrsaUdg 

textile materials wUh 0. and £. H, Sumner, 

St. Margarots-on-Thames. Eng. Pat. 18,817, Aug. 19, 
1913. » -e » 

Thb material and the dyeing or bleaching liquor are 
enclosed in two compartments and submitM to varying 
air pressure from a pump which causes the liquor 
alternately to rise and fadl vrithin the compartments. 
The air pressure is automatically controlled within the 
compartments by floats, which act through external lovfNrs 
on a reversing valve. — J. B. 

Dyeing ; Ap^ratus for . S. J. Applegate, Kendal , 

Westmoreland. Eng. Pat. 16,596, Dw. 23, 1913. 

Thr dyeing machine is divided into a dyeing compartment, 
A, and a dye reservoir, B,^ separated by a partition, 6 , 
the latter being provided with openings, 6 ^, for the passage 



of liquor. The compartment. A, has a perforated false 
bottom, a, and is clo^ by a perforated cover, ai, held in 
])Ofiition by a screw, a*. The reservoir, B, is fitted, in the 
cover, with a mixing valve, D, opening downwards, 
and held normally in a closed position by a spring. The 
two compartments are filled with dye liquor, to the level 
of the cover, through the pipe, C, and steam is then 
admitted through the pipe, E, the valve, e, bei^ omned, 
and the exit pipe, E‘, closed by the valve, e^. The uquor 
is driven into A and acting upon the float, G, the oonnooiing 
rod, g, is raised until the end of the lever, H, is above the 
horizontal position, when the lever is tipped over by the 
ball, kf in the tul^, K, thus closing tne vidve, e, and 
opening the valve, The liquor, accumulated in A^, 
returns through the perforated cover, a^, and through the 
goods to bo dyed, but part returns through the valve, D, 
thus ensuring thorough mixing of the liquor. — B. N. 

Dyeing apparatus. J. Schmitz, Philadelphia, Pa., Assignor 
to Uniform Dyeing Machine Co. U.S. Pat. 1,105,845, 
Aug. 4, 1914 ; date of appl.. May 31, 1913. 

Tux dye vat is divided into two compartments in one of 
which the material is packed in horizontal, supeiimpoae^A 
perforated trays. At the bottom of this compartment is 
branohod circulating pipe which is in connection with the 
other, relatively smaller, compartment and with the 
source of supply of dye-liquor.-^. B. 

Dyeing-machine; Beam . F. M. Morton, Phoenix, 

Ala., Assignor to W. H. Dismnke and H. TL. Woodruff, 
Columbia, Ga. U.S. Pat. 1,107,095, Aug. 11, 1914; 
date of appl.. Sept. 24, 1912. 

Tux beam oonsists of a series of slats fixed in the beam< 
heads and an intermediate series of movable slats oon> 
neeted with reoiprooating meohanism for moving them • 
inwards or outwards bey^ or within the oirouniieieiioo 
of the fixed slats.--J. B. 
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Dyeing and fini^ing animal fibres and tissues ; Ptocssa 
far . R. Vidal. Fr. Pat. 468,626, April 25, 1913. 

Hair is dyed on the skin by treating it first with biohromate- 
and afterwards with a sodium sulphide solution of a 
sulphide dyestuff or of the chromogen describe in Fr. 
Pat. 391,4^ (condensation product of p*phenylenediamino 
and 2 mols. of phenol ; this J., 1908, 1160).-^T. B. 


Denned effects on cMton : Prodwiion of . Heberloin 

et Cio. Fr. Pat. 468,642, Feb. 19, 1914. Under Int. 
Conv., Nov. 20, 1913. 

Mercerised cotton is printed with sulphuric acid of 
more than 60*5“ B. (sp. gr. 1-638) and then washed, 
or the cotton may be printed with a reserve and treated 
with the sulphuric acid. — J. B. 


Reserving the nilk in half-silk goods in dyeing with sulptiida 

blarks ; Process for , Farbwerk Miihlhcim vorm. 

A. Loonhardt und To., Uer. Pat. 275,886, Nov. 19, 
1913. 

A NATURAL or artificial resin, which is soluble in alkali, 
is added to the dye-bath, in (piantitics of, sav, 20 grms. 
]K*r litre.— T. F. B‘. 


MftaUic. coatings vjsm cloth; Process for applying- . 

.T. Worslev, Blackywol, and ('. Ureenwood, (3ifton 
.Tunction, Lancs. Eng. Pat. 17,871, Aug. 6, 1913. 

A FABRIC suitable for optical ])rojoction scieens is made by 
cemting cloth (preferably coarse-grained American leather 
cloth) with a mixture of carriage varnish and boiled 
Imseed oil and dusting it with a metallic powder. -.T. B. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
HETALUC ELEMENTS. 

Sulphuric acid: Sulphonic acids and as hydrolytic 

agents : a discussion of the constitution of sulphuric 
and other polybasic acids and of the nahirc of acids. 
Studies of the processes operative in solutions. XXXI. 
H. E. Armstrong and F. P. Worley. Proc. Roy. Soc., 
1914, A 90, 73—100. 

The yiew is advanced that sulphuric acid is a nionobasic 
acid, on the ground of its general l)ehaviour, and particu- 
larly of the nearly equal hydrolytic activities of acid 
ethereal sulphates and the sul phonic radical in sulphonic 
acids, on the one hand, and of sulphuric acid, on the other. 
To it is assigned the formula : 


• \ 
S H-O-H 0 
\ . y 


The nearly equal velocity-constants obtained for the 
hydrolysis of sucrose in presence of different sulphonic 
acids show that the hydrolytic activity of the sulphonic 
radical is scarcely affected by tlie alterations in the hydro- 
carbon radical to which it is attached. The metabenzene- 
disulphonic acid is somewhat more active than the para, 
and much more active than the ortho acid. Benzene 
mono-, di-(meta), and tri-(1.3.5.-)8ulphonic acids give 
equal activities in equivalent concentrations. Acidity is 
stated to be a function not of the hydrogen ion alone, 
but of the acid molecule as a whole, involving the co-opera- 
tion of water. Two compounds arc formed, 

hxc^h ****^x, 

in proportioiM depending on the coDceniration ; the 
diacropiuMsy between the hydrolytic and electrolytic 
metboda <n eontraating acids may be explained on thia 
basis. — 0. E. M. 


Sulphonic aoi^ ; The infiuence of atdphonaks oh the hydror 

IgUe atMviiy of : a eontribuUon to the diacuaaioH 

on the inftwnce of neutral salts. Studies of the processes 
operative in solutions. XXXII. H. £. Armstrong and 
F. P. Worley. Proc. Boy. Soc., 1914, A 90 , 101— IIU 
The inorcaso caused by potassium toluene-p-sulphonate 
in the velocity-coefficient of hydrolysis of sucrose- 
in presenoe of toluene-p-sulphonic acid is found to- 
diminish with sucoesBive additions of the salt, and to fait 
to about a third of its value when the concentration i» 
halved. The increase is greater the smaller the proportion 
of acid present. The addition of 1 equivalent of K, Ca, Sr,. 
Ba, Zn, or Cd salts of toluene-p-sulphonic acid to solutiona 
containing 1 molecular proportion of acid to KM) of water 
and 0-5 of sugar gives velocity -coefficients varying from 
235 for the Ba-salt to 245 for the Zn-salt ; the acid gives- 
J 217. The mechanism of hydrolysis is discussed in the- 
j light of the authors’ association hypothesis. — 0. E. M. 

I Borates : KteHroly sis of fused . A. Zschille-Hartmann.. 

Dissert., Miinohen, Techn. Hochschule, 1913, 1 — 61. 

{ Silikat-Zeits., 1914, 2, 34— .3.5. 

j By the electrolysis of fused borax, boron is jiroduced 
I near the cathode, but not at the anode as Moissan asserted. 

I With high oummt-strengths veins of sodium are found 
i in the separated boron (see Ham(>e, (!!hern.-Z('it., 1888, 12», 

I 841). The boron in the fused product was determined by 
j oxidising it to boric acid and distilling this over as borio 
acid methyl ester. The constant fluctuation of the current 
strength is the chief difficulty in the electrolysis of borax.. 
3ron and carbon anodes do not make effective contact with, 
the fus(Hl borax and the lx's! results wore given by anodes 
made from a mixture of 80% of carbon powder and 20% 
of dehydrated powdered borax, made into a stiff pasto 
with sugar, and moulded in an iron tube. Boron, nearly 
free from carbon, was obtained from pure borax with alter- 
nating current heating and a current density of from 0-4 5< 
to 0-8 araji^iro per sq. cm. It dissolved in water unless 
traces of an electrolyte were present. The air- dried 
product conststed of : B about 61%, and HjO 14*3% with 
j small quantities of C, Fe, and RiOg, leaving a balance of 
0 14*4% possibly Weintraub's siiboxide, BgO (this J., 1910,. 
23).— W. C. H. 

Silicic acid gels produced by the decomposition of silicates ; 

Contribution to the knowledge of . M. Thiele. 

Dissert., lAjipzig, 1913, 1 — 39. Silikat-Zeits., 1914, 2» 
33—34. 

RiLiri(7 acids were obtained by decomposing fragments 
of natural boulandiU* and scolecite crystals with concen- 
trated hydrochloric acid at 19" C. for several weeks, the 
gels being washed, dried and tested for purity. Uelatinous 
silicic acid separates in a few Lours from scolecite and 
natrolite, and booomos mealy on drying, whereas the acid 
from heulandite and dejimin is powdery and becomes 
granular on drying. With gels from the former minerals 
especially, distinct angular points often do not occur in the 
dehydration curves. The higher the temperature and 
the stronger the dehydrating agents employed, the larger 
are the amounts of water removed from the gels, which in- 
dicate that they are adsorptionjeompounds of RiOg and HgO. 
As Graham showed, the water of gels can be almost com- 
))lctely replaced by alcohol, acetic acid, glycerin and other 
substances, inclucUng chloroform and carbon tetrachloride^ 
which not being miscible with water do not attract atmos- 
pheric moisture during the dehydration in air. Experi- 
ments with these liquids showed that there is a relation, 
between their specific gravities and the amounts of liquid 
combined with the gel, though these are not in molecular 
ratios. The possibility of substituting other liquids for 
water in a gel without altering its properties indicates that- 
the water of the hydrogel is not water of hydration. Rilioio 
acid gels derived from simple artificial silicates such aa 
those of lead and lithium had a water content of 26%^ 
irrespective of their origin. — W. H. C. 

Radium cousiants on the Internaiional Standard, £,. 

Rutherford. Phil. Mag., 1914, 28 . 320—827. 
Various radioactive magnitudes, determined in terma 
of tbo ** Bnthexford-Boltwood ” standard, have been 
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reodottlaied in terms, of the Intenmtional StsadArd. The 
revised values «re « — (1) Amount of radium in equilibrium 
with 1 grm. of uranium, 3*23 X ICT? grm. (2) I^odue^cm 
of helium per grm. of radium per year, 134 eb. mm. *4^) 
Total heating effect of 1 grm. of radium and its products 
in equilibrium with it, 1M*7 cals, per hr. <4) Volume of 
emanation from 1 grm. of radium in emiilibrium, 0*63 
cb. mm. (5) Number of a particles ex^lled per sec. per 
grm. of radium itself, 3-67 x IQi® ; number per sec. from 
1 grm. of radium in equilibrium, 14*3 xlOi®. (6) Total 
charge carried by the a particles \^r sec. from 1 
of radium itself and from each of its products in equiUbrium 
with it, 33-2 e.s. units ; Mix 10~® o.m. units. (7) Total 
current due to the a rays from 1 curio of emanation (a) by 
itself, 2-89x10* e.s. units, (6) with its a ray products, 
9-94x10* e.8. units. (8) Total charge carried py the /3 
particles omitted per sec. by radium B or radium C in 
equilibrium with 1 grm. of radium, 18-3 e.s. units. (9) 
Calculated half value period of transformation of radium, 
1690 years. — F. Sodn. 

Nitrogen ; An oxidimhlc mrietg of . T. M. Lowry. 

Phil. Mag., 1914, 28, 412—410. 

Air which had been submitted Buccossively to a silent and 
sparking discharge, as in Leef ham’s prooess for the pro* 
paration of bleaching gases for flriur, ete. (this J., 190.5, 341 ), 
was compared spectroscopically with that which had been 
jjassed through a silent discharge or spark-gap apparatus 
only. No visible absorption was observed except with the 
gas obtained by using bot h forms of discharge, with which 
the Outings characteristic of nitrogen peroxide could be 
clearly recognised. The y)roportion of peroxide (about 
1 /4000 by volume) was but little affected by passing the 
air through the ozoiiiser and Bj)ark-gaps in the reverse 
order, or by passing air partly tlirough an ozoniser and 
partly through spark-gaps, and mixing the gases when 
no longer under the influence of the discharge. The spark 
discharge appears to lead to the production of an oxidisablc 
variety of nitrogen (see also this .1., 1912, 383) which, how- 
<'ver, reverts in a few seconds to a form no longer oxidisablc 
(either by oxygen or ozone), and it is suggested that the 
most important feature in the technical fixation of nitrogen 
may be the generation of this modifie<l nitrogen, under con- 
ditions which provide a supply of atomic or ozonised 
oxygen to effect oxidation before reversion to the ordinary 
inactive form can take place. Strutt’s chemically active 
nitrogen (this J., 1911, 683 ; 1912, 70) is not oxidisablc 
by ozone under the conditions of his experiments. The 
))aper is illustrated by photographs of spectra. — ^F. Sodn. 

U.S. bauxite and aluminium in 1913. W. (’. Phalon. 

U.S. Geol. Survey, Sept., 1914. [T.R.] 

Thb production of bauxite in the ITnitod States in 1913 
was 210,241 long tons, valued at $997,698, an increase of 
31 -5% in quantity over that of 1912 and of 29-8% in value. 
Arkansas led, and the production of Tonnossoe showed 
an increaso. The falling off in Alabama was considerable. 
]>uring the year the demand for aluminium has shown a 
steady growth, and although the statistics of production 
are not complete, it is known that 72,379,000 lb. were 
consumed in 1913 in the United States. 

Heavy chemical. Board of Trade Bulletin. 

A Bulletin (No. 67) on heavy chemicals has been issued 
by the Board of Trade ; it covers the following products ; — 
Aluminous sulphates (including alums) ; arsenic and its 
oxides and compounds ; bleaching materials ; coal 
products, not dyes ; copper sulphate ; potassium and 
sodium cyanides ; soda compounds ; sulphuric acid. 

Inquiries should be address to the Board of Trade, 
Commeroial Intelligence Branch, 73, Basinghall Street, 
London, E.C. 

Patents. 

Acetic acid; Manufacture of . Farbwerko vorm. 

Meister, Lucius, und Briining, Hoechst a /Main, Germany. 
Eng. Pit. 10,377, April 27, 1914. Under Int. Conv., 
April 26, 1913. 

AcMALDasYBS, ittixed witli about 1% 98 its weight of a 
catalyst, aqteoiaUy oerio oxide, is treats withoxygea under 


a iHPessuro of about 2 atmospheres, or with air at a some- 
what higher pressure, for 6 hours, cooling being xesorted 
to after the temperature rises spontaneously to 30®— 60* C. ; 
93% of the theoretical amount of glacial acetic acid is 
thereby produced.— O. R. 

Acetic acid ; Process of producing . E. H. French, 

Dayton, and J.. R. Withrow, Columbus, Ohio. U.S. Pat, 
1,104,978, July 28, 1914 ; date of appl, July 9, 1900. 

j Crude acetic acid is subjected to electrolysis in conjunction 
with a salt to remove pyroligneous substances and foreign 
j volatile acids ; the elootrolysis is regulated so that no 
j material decomposition of acetic acid takes place. — 0. R. 

^ Nitrogen Process for fixing by means of ferro- 

aluminium. Soc. Gcndrale des Nitriires, Paris. Eng. 

; Pat. 27,971, Doc. 4, 1913. Under Int. Conv., Nov. 19, 

I 1913. Addition to Eng. Pat. 27,030, Juno 7, 1913 

I (this J., 1914, 549). 

! In carrying out the process described in the principal 
' }»atent, it mav suffice to start the reaction at one or more 
I points, and allow the reaction to bo propagated through- 
; out the whole mass by the heat so evolved. The ferro- 
alumiiiium may be used in the form of powder, agglomor- 
I ates, or packets wrapped in pa|)er, and may contain a 
, small y)erccntago of activating agents, especially aluminium 
] fluoride or carbide. — 0. R 

I Magnesium jtcrboraic ; Manufacture of . Honkol 

und Co.. Diisseldorf, Germany. Eng. Pat. 3388, Feb. 9, 
i 1914. Under Jnt. Conv., Feb. 19, 1913. 

I One molecular proportion of crystallised magnesium 
1 sulphate and two mol. proportions of sodium perborate 
I (NaB 03 , 4 H 20 ) are melted together at 66° — 70° C., kept 
; at that temperature for some time with stirring, cooled, 

; and the solidified mass pulverised. — 0. R. 

' Sulphur dioxide; Apparatus for making . J. G. 

I Jones, Carthage. N.Y. U.S. Pat. 1,097,177, May 19, 

; 1914; date oi appl., Sept. 25, 1911. 

! A ROTARY kiln for burning pyrites, mounted at a slight 
I inclination, is provided near its exit with a sulphur- 
I burner, to furnish heat for starting the decomposition of 
I the ore, the vaporised sulphur passing through a central 
I tubular duct between which and the inner ciroumferenoo 
' of the kiln are radial partitions ; the partitions and duct 
I terminate in a small chamber, which forms part of the 
i burning zone. Between this chamber and the ii^t 
< of the kiln is a second series of radial partitions. A screw 
j conveyor at the inlet end feeds the ore forward into the 
I kiln At the exit of the kiln is a discharge hood having 
I a closed end with peep holes, and a door, which auto- 
I matically opens and snuts os the kiln rotates, thereby 
! discharging the sjicnt pyrites. — O. R. 

1 Salt ; Process of nuiking . C. L. Weil, Assignor to 

[ Diamond (Vystal Salt Co., St. Clair, Mich. U.S. Pat. 
1,106,387, July 28, 1914 ; date of appl.. May 31, 1911. 
Brine is superheated in stages, and is passed from below 
upwards through pressure-releasing devices at different 
levels, the vapours escaping when the pressure is released, 
serving to heat the brine in the earlier stages of the prooem. 
The mother liqiiors mixed with fresh brine are thus 
heated to 260° F. (126-6° C.) and then cooled to 246° F. 
(118° C.), the impurities deposited at each of these tem- 
peratures arc removed, and the brine is admitted to the 
I evajiorating pans at 226° F. (108° C.) and at atmospherio 
I pressore, to deposit salt in granular form, — 0. B. 

j (a) Titanic oxide concentrate and method for producing 
the same, (b and c) Methods for concentrating titanic 
oxide from substances containing it and iron oxide, 

! (D and E) Methods of obtaining titanic oxide. A. J. 

I Rossi and L. £. Barton, Niagara Falls, N.Y., Assmnors 
] to The Titanium Alloy Manufacturing Co., New York. 
\J.8. Pats. 1,106,406-1,106,410, Aug. 11, 1914; dates 
of appl, (a, b and c) Nov. 29, 1912, (d and x) Feb. 6, 
1913. 

(a) Ore contaiaing TiO^ and iron oxide is imoltod wit^i 
i caustic alkali (e.g., sodium hydroxide), in presence of a 
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redaoing agent, the meli—containing alkali tltanate 
Mid metallio iron-<~i8 lixiviatod with hot water, and the 
nndissolTed residue treated with sulphurio acid to dis* 
Bcdve the titanium compounds, which are then precipitated 
(preferably by boilii^ the solution with nitric acid) and 
Cloned, (b) After smelting as above, in the presence 
(d a reducing agent (carbon, for example), withdrawing 
iron from the molt, and lixiviating with water, the insoluble 
portion is treated with an iron-solvent acid, such as 
sulphuric acid, so diluted as to dissolve the compounds 
present other than titanic oxide, (c) The ore is 
melted with caustic alkali, the melt lixiviated with 
hot water, and the undissolved portion treated -mth 
acid, fluted so as to dissolve iron rather than titanium 
compounds, the residue being ignited, (n) The ore 
is fused with alkali sulphide (e.g., sodium sulphide) 
and the melt treated as in c, the residue insoluble in 
water being boiled with the dilute acid, (b) Carbon 
and an alkali sulphate are substituted for the alkali 
sulphide in D.— F. Sodb, 

Barium hydrate [hydroxide ] ; Process of making . 

S. B. Newberry and H. N. Barrett, Baybridgo, Ohio. 
U.S. Pat. 1,106,578, Aug. 11, 1914; date of appl., 
April 19, 1912. 

Barium sulphate is mixed with an infusible insoluble 
material and the finely divided mixture (90% of which 
should be capable of passing through a 100-me«h screen) 
heated, in an agitated condition, to not below 2700'’ F. 
(1482'’ C.), or until substantially all the sulphate is con- 
verted into oxide. Barium hydroxide is obtained from 
the calcined product by treatment with water. — F. Sodn. 

Argori and rare atmospheric gases .* Method of obtaining 
. J. E. Bucher, Coventry, R.I., Assignor to Nitro- 
gen Products Co., Providence, fl.I. U.S. Pat. 1,106,921, 
Aug. 11, 1914 ; date of appl., Deo. 16, 1913. 
Atmosiiiebic nitrogen, substantially free from oxygen, 
is passed at from 600®— 11 60° C. through a heated mass 
presenting an extended surface of catalytic material 
intimately associated with carbon and free alkali metal 
<or other element capable of acting as the base of a stable 
cyanogen compound), with which the nitrogen c^bines. 

Potassium compounds from silkiow minerals ; Process of 
ejctractin/g T. B. Stillman, Hoboken, N.J. U.S. 

Pat. 1,106,984, Aug. 11. 1914 ; date of appl., March 
29, 1913. 

The finely divided mineral is fused with potassium car- 
bonate, to convert the silica into potassium silicate, the 
ground product treated with cold water to dissolve the 
potassium aluminate and potassium oxide, and ammonia 
and an ammonium salt added to the solution to precipitate 
the aluminium as _^drated oxide, which is sepiu'atnd 
from the liquor. The solution is then treated with 
carbon dioxide to convert jmtasaium hydroxide into 
carbonate, and evaporated. The residue insoluble in 
cold water is also treated for the recovery of potassium. 

— F. Sodn. 

nitrogen and carbonic acid ; Process for obtaining . 

Nitrogen Ges. m. b. H. Fr. Pat. 468,349, Fob. 12, 1914. 

In the preparation of nitrogen and carbon dioxide by 
passing air or gaseous products of combustion over a 
het^d mixture of copper and copper oxide, this mixture 
is incorporated with aluminium hydroxide, silicic acid, 
or calcium oxide, to allow of the reaction being carried out 
at a much lower temperature and thus prevent sintering. 

— P. Sodn, 

Amm&niacal liquor: Process for the comply extraction 

of industrial chemical products contained in crude 

L. 0. Bonneau and V. E. Hasenfrats. Fr. Pat. 468,536, 
April 26, 1913. 

The liquor it distilled and sulphur extracted from the 
residue Dy a volatile solvent (prnerabty triohkxroethyfens, 


in the apparatus described in Fr. Pat. 457,905 of 1913 ; 
this J., 1913, 999), the residue is first exhaust^ with water 
to which the ammoniacal distillate from the first operation 
is added, the resulting solution of ammonium salts being 
distilled with lime, and then treated with lime and water, 
whereby Prussian blue is converted into soluble oaknum 
ferrocyanide : potassium chloride is added to the ferro- 
cyanide solution to precipitate the double ferrocyanide 
of calcium and potassium, and this is converted by sodium 
carbonate into potassium sodium ferrocyanide wUch is 
treated with a ferric salt to obtain pure Prussian blue. 

— F. Sodn. 


Calcium cyanamide ; Processes and furnace installation 

for the manufacture of . J. H. Lidholm and Dettifoss 

Power Co., Ltd. Fr. Pats, (a) 469,046 and (b) 469,046, 
Feb. 12, 1914. Under Int. Conv., Fob. 18, 1913. 

(a) Nitboobn, under pressure, is brought into contact 
with heated calcium carbide, to which is added an inert 
hoat-absorbing substance, such as sand, to prevent fusion 
or sintering of the material, (b) Finely divided oalcium 
carbide and nitrogen are brought together at a tem- 
perature at which reaction is instantaneous, sintering 
of the material being avoided by preventing the grains 
from coming together until sumciently cooled. In the 
apparatus described the powdered carbide falls through a 
sieve into a chamber heated electrically by resistance, 
and the product is suddenly chilled below its dissociation 
temperature by passing into a zone surrounded by a 
cooling device. — F. Sodn. 

Iodine ; Apparatus for the sublimation of . L. Le 

Gloahoc. Fr. Pat. 469,1 1 8, Feb. 28, 1914. 

The iodine is heated in a vessel having a double bottom, 
into which steam is admitted tangentially. — F. Sodn. 

Calcium cyanamide ; Process of producing . Dettifoss 

Power Co., Ltd., and J. H. Lidholm, London. Eng. 
Pat. 3647, Feb. 11, 1914. Under Int. Conv,, Feb. 18, 
1913. 

See Fr. Pat. 469,046 of 1914 ; preceding.— T. F. B. 


[Zinc] Sulphate liquors : Process for the electrolysis and 

treatment of . E. J. Hunt, Oldbury, and W. T. 

Gidden, Warley, Assignors to Chanoe and Hunt, Ltd., 
Oldbury. U.S. Pat. 1,107,309, Aug. 18, 1914. Date of 
appl., March 21, 1914. 

See Eng. Pat. 11,634 of 1913 ; this J., 1914, 692.— T. F. B. 


Hydrogen peroxide ; Manufacture of . H. Henkel 

and W. Weber, Assignors to Henkel und Co., Dusseldorf, 
Germany. U.S. Pat. 1,108,762, Aug. 26, 1914. Date 
of appl., June 16, 1913. 

See Eng. Pst. 8890 of 1913 ; this J., 1913, 791.— T. F. B. 


Perborates: Process for making . Henkel und Co, 

Fr. Pat. 468,293, Feb. 10, 1914. Under Int. Conv., 
Feb. 19, 1913. 

See Eng. Pat. 3388 of 1914 ; preceding.— T. F. B. 


Hydrogen: Oeneration of by means of iron. A. 

Messersohmitt, Stolberg, Germany. U.S. Pat. 1,109,447, 
Sept. 1, 1914. Date of appl., June 26, 1912. 

See Eng. Pat. 12,117 of 1912 ; this J., 1912, 1079.— T. F. B. 


Hydrogen: Manufacture M . A. Messersohmitt, 

Stolbem, Germany. U.8. Pat. 1,109,448, SCpt. 1, 1914; 
date of appl., M^h 14, 1013. 

See Fr. Pat. 461,480 of 1913 ; this J., 1914, 201.— T. F. B. 

Jteeovcring as A ammonium salt Iks nitrogen of the kydrth 
egank add in crude coal gas. Eng. Pat. 29,047. fifselia. 
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Patent Case. 

Compotindi containing nmtabU oxygen {hydrooen peroxide, 

etc . ) ; Process for increasing the keeping qwUities of . 

L. SarMon, Berlin. Eng. Pat. 23,676 of 1908 (this J., 
1910, 152). Sarason v. Prenay. Repts. of Patent 
Gases, Vol. XXXI., 111. Official J. Patents., June 17, 
1914, 252, and Aug. 12, 1914, 330. By permission. 

This was an action for infringement. The patentee 
•claimed the use of alkali pyrophosphate for increasing the 
Jkeeping qualities of hydrogen peroxide, and inserted in 
!his contracts a condition that all licensees should purchase 
4rom him all the pyrophosphates which they used in their 
hydrogen peroxide oaths. The defendant contended 
that this condition was null and void and relied on the 
Patents and Designs Act, Section 38 (4). 

The court held that p>To phosphate was not protected 
fcy the paknit and that the condition inserted in the 
•contract was unlawful. The decision was in favour of tho 
^defendant on both points. 
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matter can be removed by gradually heating the clay in the 
presence of dilute sulphuric acid (1 : ^ and a^ing 
chromium trioxide. The oxidation is completed in 8 mins., 
and after the clay has settled the green liquid is decanted, 
the residue washed with hot water, and the rational 
analysis carried out as abov^.— W. C. H. 

Stoneware bodies; The casting of . H. Stein. 

Keram. Rundschau, 1913, 601. Silikat-Zeits., 1914. 

2, 41—42. 

To obtain a good casting body, 1 litre of the slip should 
weigh 1809 — 1813 grms., and difficulties arise when 
those limits are departed from oven to a small extent. If 
the slip is only a little lighter, tho piece splits in the mould ; 
if heavier, tho slip does not pour easilv, and sound pieces 
taken from the mould split as soon as (frying begins. This 
applies equally to stoneware bodies with a very largo 
or very small content of non*plastio materials. An 
increase or decrease of tho alkali added does not alter 
the behaviour of the mass on casting. — W. C. H. 
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Siefractory cltiys ; Effect of graphite on . F. Schreibor. 

Brick and Clay Record 1913. Silikat-Zoits., 1914, 
2, 60. 

A BRICK from a (M)ko-oven which had cracked owing to 
ithe formation therein of free carbon contained : — 



Outer layer, 
clay. 

40 mm. thick. 

Middle dark 
layer, 

22 mm. tliick. 

Inner, iin- 
attaoked layer. 
12 mm. thick. 

*8i0, 

83-77 

80-00 

83-35 

A1,0, 


11(18 

12-73 

Fo,0, 

M6 

0-67 

1-15 

K’aO 

0-24 

0-23 

0-23 

MrO 

0-42 

1 0-29 

0 32 

K.O 

1-56 I 

1 i 

2-01 

cf 

0 26 

6-10 , 

021 


100-10 

100-00 

100-00 


:Silica bricks may be destroyed in a similar manner. 

— W. C. H. 


Olays ; The rational anedysis of . J. Burian and 

J. Jur.inek. Ohemicko listy 1912, [1 — 6.]. Bilikat- 
Zeits., 1914, 2, 12—13. 

Experiments were made on tho effect of concentration 
«ild of the time of digestion at tho boiling point with, 
sulphuric acid on the decomposition of the clay substance ; 
tho effect of sulphuric acid at different concentrations on 
felspars and mica ; the offoot of lyes on felspars ; the 
effect of hydrochloric acid on tho clay substance and 
felspars ; and the oxidation of organic substanoos in clays 
by chromic acid. The following improved process was 
Revised : 3 grms. of clay, dried at 120® C. are heated in a 
covered porcelain dish for 6 to 8 hours with 26 c.o. of 
•conoentrated sulphurio acid, till white fumes appear. 
When cool, the liquid is diluted with hot water and 
Recanted three times, the decanted liquid l^ing collected 
in a 2 litre cylinder. The residue is boiled for 6 mins, 
with 26 c.o. of a mixture of equal parts of 6% NaOH 
an<i 6% Na|CO| solution, then diluted with water, tho 
residue WMhed twice by deoantation, and boiled for 
fi mins, with 10 o.c, of concentrated hydroohlorio acid. 
The treatments with alkali and acid are repeated, the 
4eeanted lii^nid being united with that coUeoted previously, 
4md ^e residue then washed on a filter with dilute hydro* 
ohlorio acid. The oombined decanted liquids are allowed 
to stand 12 hours, the clear iportion siphoned off, and the 
residue twice boiled for 6 mins, with alkaU and acid, and 
brought on to the same filter. After igniting and weighing, 
the residue is decomposed with hydrofluori^nd sutohune 
Ariids, and the auaimty of felspar in it mooulatea from 
the alumina. Any oensiderable quantity o< organio 


Stoneware ; Casting-flaws in . C. Tostmaun. 

Koram. Rundschau, 1913, 536. Silikat-Zoits., 1914. 2. 

19—20. 

Casting-flaws appear as dark-colourcd patches which 
do not take the glazo. They may bo avoided by smearing 
tho parts of tho mould which are struck by tho easting sUp 
and by smoothing the surface of the waito hard shenC 
It should be {mssiblo to prevent their formation by 
pouring the slip on to u brass plate hung in the mould, but 
generally the slip is directed on to a place where tho flaws 
are not objectionable. The flaws are probably caused by 
tho splashing of the casting slip ; the non-plastio material 
is thrown off, but the plastic clay adheres to the mould 
and forms a thin skin at the casting inlet. — W. 0. H. 

Stoneware; Casting-flaws in . H, Stein and 0. 

Tostmann. Keram. Rundschau, 1914, 11, Silikat- 

Zoits., 1914, 2, 42. 

Acgobdino to Stein flaws may occur even when the stream 
of slip is carried to the bottom of the moulds through a 
funnel in such a way that splashing is prevented (see 
preceding abstract). The prevention oi flaws in many 
bodies by tho addition of water-glass is attributed by 
Tostmann to the separation of gelatinous silloio acid, 
which envelopes the non-plastio components, and prevents 
their being thrown back on striking the mould. — W. C. H. 


Patents. 

Alumina ; MeiM of bonding fused crysidlline — 
Refractory article and method ^ manufacturing the same. 
T. B. Allen, Assignor to Tho Cfarborundum Co., Niagara 
Falls, N.Y. U.S. Pats, (a) 1,107,011 and (b) 1,10^12, 
Aug. 11, 1914 ; dates of appL, March 11 and Nov. 13, 

1913. 

(a). The alumina is mixed with a glycerin solution df 
boric acid or other acid, the radical of which is capable 
of combining with alumina, then moulded and heated to 
1300® C. or higher, (b). Crystalline alumina is mixed 
with aluminium hydroxide, with or without addition of 
glyceroborio acid, then formed into the desired shape, 
and heated to a temperature (at least 1200® C.) sufficient 
to sot the amorphous alumina. — A. 

Furnaces for melting or smelting glass, metal, and ores ; 

Liquid fuel . R., G., and K. H. Siegwait, Lucerne, 

Switzorland. Eng. Pat. 10,670, Ang. 30, 1913. Under 
Int. Conv., Fob. 17, 1913. 

See Fr. Pat. 462,684 of 1913 ; this J., 1914, 342.— T. P. B. 

Quartz bodies ; Method of producing hollow — . A. 
Voelker, Beuol, Germany. U.S. Pat. 1,107,386, Aug. 18, 

1914. Date of appL, Aug. 13, 1909. 

See Eng. PEt. 18,713 of 1909 ; this J„ I9Nk 89.---T. F. B. 
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Quark; Mtihod of producing iraMoarent . A. 

Voelker, Bead, Oennainr. UB. Pat. 1,107,387, Aug. 18, 
1914. Date ol appl, Feb. 18, 1911. 

8u Fr. Pat. 421,626 of 1910 ; this J., 1911, 424.—T. F. B. 

Brkk kilns. W. Drayton, Bhawnee, Ohio, U.S.A. Eng. 
Pat. 21,289, Sopt. 20. 1913. 

SbkU.S. Pat. 1,076,904 of 1913 ; this J., 1913, 1066.— T.F.B. 

Enamel; Process of producing an opaguing agttU for 

white . I. Kreidl, Vienna. Reisfiue No. 13,791, 

Aug. 26, 1914, of U.S. Pat. 1,024,406, April 23, 1912. 
Date of appl., Oct. 29, 1912. 

SbeFf. Pat. 429,666 of 1911 ; this J., 1911, 1213.— T. F. B. 

[At/n.] Art of treating vegetable and mineral matter by 
heat. U.S. Pat. 1,106,729. See I. 

Treatment of plastic materials frlay, soap^ etc.]. Fr. Pat. 
468,002. Set I. 


1X.-BU1LDING MATERIALS. 

[Portland cement.] Smtheiic cclite and large crystals of 
tricalcium silicate. E. D. Campbell. J. Ind. Eng. Chem., 
.1914, 6, 700-710. 

Finely-oroitmd mixtures of washed kaolin, pure alumina, 
and pure calcium carbonate in proportions corresponding 
to tne composition of oclites recovered from cement 
clinker (this J., 1914, 26) were fused in a large platinum 
crucible, the furnace being heated to over 11^° C. during 
one night, and for 2 — 3 hours at 1686® — 1690® C. on the 
following morning, then the temperature lowered to 
alwot 1416® C. during 4 — 6 hours, the burner removed, 
and the furnace closed and allowed to cool slowly : in some 
oases the furnace was closed and allowed to cool slowly 
from the highest temperature attained. The hard vitreous 
products contained well-dehned crystals ; they possessed 
nydraulic properties and in some oases test-pats gave 
perfect boiling tests. To isolate the crystals, pieces of the 
pr^uot wore heated to 1690° C. in a magnesia dish sup- 
ported on discs of magnesia : the fusible solvent (celite) 
was absorbed by the ma^^esia. The crystab (alite) 
thus obtained, some of which were nearly 7 mm. long, 
consbted mainly of 3CaO.,8iO| and analysis of the 
magnesia discs showed that tne abiKirbed oelite was mainly 
60aO,3Al,Oa (see Shepherd and others, thb J., 1911, 643). 
The view put forward previously (this J., 1914, 26) as to 
the constitution of oolite b thus confirmed, and the 
aluminate b shown to bo 6CaO,3Al|Os. Based on the 
results, the general formula x(3Ca0,Si^)+y(6Ca0,3Al,0.) 
b suggested for Portland cement. Thb formula, which 
requires a quantity of OaO equal to 2*8SiO|+0’9Al,O>, | 
conforms more closely than those of Le Chatelier and New- 
berry (thb J., 1897, 887) with the results obtained in the 
best plaice. — ^A. B. 

Portland cement^ iron-PorUand cement and blastjumace 

slag : The hydration of . F. Blumenthal. Dissert, 

Jena, 1912, 1--46. BUikat Zeits., 1914, 2, 43-44. 

Compounds formed by hydrarion in Portland cement can 
be identified by colour reactions. A solution of Anthrapur- 
purin in lime water gives a superficial red colour with lime 
and its compounds, when alumina is not present, and also 
colours alumina luownbh-red. Alumina and its com- 
pound, when freshly produced by hydrolysb, are colou^ 
blue bv Patent Blue, wnibt ignited alumina, clay or alumina 
in acid solution are not coloured. Free silicic acid can ^ 
detected by a neutral solution and combined silicic acid 
by an acetic acid solution of Methylene Blue. The 
quantitative composition of the hvdration products was 
adduced by comparison with srtificiaUv prepared melts. 
ExperimenU with oakmim ferrites and lemHis silicates 
ahowed that the diief hydratma products in Portland and 


iron-Portland cement are small hexagonal plates of tri- 
calcium aluminate, fine needles of monocaloittm silicate,, 
a gelatinous mass of monooidoium silicate and lar^ 
hexa^nal crystab of calcium hydroxide. Iron shares in 
the hydration, forming ferrous silioates and tiioaloium 
ferrite. The effect of water b not merely to hydrate 
compounds already present, but to pre^uoe now c^mmunds 
from the individual components which occur in the un- 
combined condition in the clinker. Crystab of calcium 
silicate and tricalcium aluminate are first formed by 
hydration, and afterwards, a gelatinous mass of caknum 
silicate separates. The setting of cement is chiefly 
influenced by crystallisation processes. The actual harden- 
ing process occurs when these arc complete and results in 
the Wding together of the individual oi^tab and un- 
docomposed grains of clinker and the filling of the pore 
spaces. Crystal and gel formation in cements b only 
possible when an excess of lime b present. — W. C. H. 

Concrete; Tar painting of . B. N. Abbott. Eng, 

Record ; through J. Gas Lighting, 1914, 127, 663. 

Asphaltum will not firmly adhere directly to concrete, but 
if the coperete surface be first painted with coal tar, tho 
asphaltum will adhere so firmlv that it cannot bo broken 
away without bringing pieces of concrete with it. The coal 
tar should be heat^ in small quantities, just to the boiling- 
jioint, and then ajiplied immediately. 

Patents. 

Slag ; Treatment of for tfte manufacture of hricks. 

W. E. Evans, Ixmdon. From E. R. Sutcliffe, Brustels. 
Eng. Pats, 18,806, and 7027, Aug. 19, 1912 and March 
19, 1914. 

Thb molten slag b granulated by running it into a thick 
mixture of lime and water, to which ground slag may bo 
added. The mixture is afterwards conveyed to a sump or 
reservoir for the separation of the heavier particles of 
slag, tho lighter particles passing away with the liquid 
mixture. The slag, being coated with lime, is in a suitable 
conation, after drying, for compression into bricks. — B. N. 

Vfaier and weather proofing agenl for porous stone and the 
like. H. von der Heidc, Unna-Konigsborn, Germany. 
Eng. Pat. 10,491, April 28, 1914. 

A mixture of an amrooniaeal or alkaline solution of the 
hydroxides of Zn, Cu, Pb, Bn, Cr or Al, with a soap 
solution. — 0. R. 

r ii< 

Cement structure ; Coloured and proceM of making 

same. H. A. Gardner, Washington, I).C. U.S. Pat. 

l, 106,298, Aug. 4, 1914 ; date of appl., Oct. 30, 1913. 

A PIGMENT, an aqueous solution of a resin soap, and a 
calcareous cement are mixed and allowed to harden. — 0. R. 

Cement or hydraulic lime ; Process and apparatus for 

manufcKture of . L. P. Basset. Fr. rat. 466,618, 

Ifaroh 4, 1913. 

Plaster b decomposed by heating with clay and carbon, 
so that the calcium sulphidq formed reacts further with 
the sulphate to form sulphur or sulphur dioxide, according 
to the equations i 3Ca804-}-(JiiiS=4Ca0-f'4S0^ and 
BO,+2CX)=2CO,+B. Excess of calcium wlphide b 
then destroyed by oxidation, if desired by an air blsst. A 
furnace for the process comprises two sones, with a reducing 
and oxidbing atmosphere respectively, the formw being 
obtained by means of carbon monoxkle or by injecting 
powdered carbon with the air. — H. H. S. 

Lime ; Process for obtaining a substance udneh inereoM the 
hydraulic properties of . Alpine Ma 89 hinenfabriksj^. 

m. b. H. vorm. HolEhauer'sche Maschinenfabrik Ges. 
m.b.H.andF.Mmr. Fr. Pat. 466,869, Dec. 27, 1913. 
Under Int Conv., Feb. 8, 1913. 

A MIXTURE of clay and limestone, dolomite, marl or the like, 
oontaming 2dM(D% (bCO^ together with a flax, e-g., 5% 
of ealdum chloride, 18 heated to 809® C. The piodoct when 
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finely mund has only wealc hydraulie propeitiei bnt 
markedly increaaea the hydraulie propertiea « lime. A 
mixtuie of 25 parti 6f it with 75 parti each of lime and sand 
is recommend^ — A, S. 

CemerU ; ProceM for ihe fnanufaciure of iokite . A, 

Helbronner. Fr. Pat. 468,527. April 25. 1913. 

A wniTB cement is produoed from femieinoui raw materials 
by adding calohim chloride to them and then paising steam 
over the mam, raised to a high temperature. The process 
is facilitated by adding carbon or some other reactive 
substance to the raw materials, and in this case hydro* 
chloric acid may be collected as a by-product. By heating 
alkali-felspars in the presence of carbon and calcium 
chloride, and passing steam over the mass, raised to a 
high temperature, calcium silico-aluminates of the same 
type as cement, and sodium and potassium oom(>ound8, 
which can be advantageously extracted, are produoed. 

— W. C. H. 

Concrete and mortar ; Manufacture of impermeable and 

elastic requiring no expansion joints. R.. Houben. 

Fr. Pat. 466,878, Doc. 31, 1913. UndeJ Int. Conv., 
Nov. 19, 1913. 

An elastic and noiseless concrete consists of 125 parts of 
cement, 200 of sand, 400 of small stones and 60 of an 
elastic material composed of: wood shavings or cotton 
waste 100, cork 100, oil 25, and bitumen 5 parts. — H. H. S. 

Cement and materials similar to mortar ; Process for the 

manufacture of . A. Anker. Fr. Pat. 469,149, 

March 2, 1914. 

Bkfobe the final grinding the burnt ohnker is brought 
into contact with steam, or with air charged with aqueous 
vapour, in order to slake the free lime, and to break the 
clinker into fragments. After the treatment with steam, 
the slaked lime can be separated by bolting before the 
final grinding. — W. C. H. 

Retarder for jdaster. Process of making a retarder for 
plaster and the like from lime ivastaqe, C. H. Campbell, 
Chicago, 111., Assignor to American Glue Co., Boston, 
Mass. U.a Pats, (a) 1,106,777 and (b) 1,106,778, 
Aug. 11, 1914 ; dates of appl.. May 12 and Oot. 18, 1910. 

(a). The retarder is composed of lime wastage from the 
liming of hides, practically free from inert, insmuble animal 
matter and substances having objectionable odours, 
hut containing a soluble albuminate, e.g., dissolved 
hair*' (see U.S. Pat. 1,106,779; page 976). (b). The 
retarder is prepared by digesting lime wastage from the 
liming of hides with a suitable alkaline solution until the 
insoluble animal matter has been converted into soluble 
substances, and drying the resulting product. — A. S. 

Mortar for eonstruciion or other works ; Manufacture of an 

isolating material or . R. Varret and J. Ostrowski. 

Fr. Pat. 466,867, March 15, 1913. 

A MiXTiTEiE, in variable proportions, of sodium palmitate, 
silica and sodium borate, is added to mortar or one of its 
components before or during gauging. — H. H. S. 

Artificial stone, and the like,- Manufacture of from 

mat. W. Weiler. Fr. Pat. 467,^7, Jan. 16, 1914. 
Under Int. Conv., Jan. 16, 1913. 

Thx peat is gathered during the autumn and winter and 
stacked in the open air so that the water present therein 
becomes frocen. Ultimately it is dried, reduced to pulp, and 
compressed into blocks, with or without the addition of 
cement or other binding agent. — A. 8. 

Fireproof and hetU-resisting material; Preparation of a 

. L. Fsselbom. Fr. Pat. 467,393, Jan. 17, 1914. 

A POBOus refractory material such as pumice stone is 
impregnated with milk of lime, and the pij^tiolei are then 
enveloped in a proteotiQg material inoh a mixtOTB of 
clay, sand, eement and trasi.--Ii. H,8.' ' ' 


Heat-insulating materials and process for the menM^aetisre 
^ the same, Armstrong Cork Co. Fr. Pat. 468,938, 
Feb. 25, 1914. 

A MiXTUBX of 60 to 80% of calcium fluoride and 12 to 25% 
of slaked lime with sufficient water to make a liquid paste 
is poured into moulds. The latter are shaken to faointate 
the escape of air bubbles and to render the mass homo- 
geneous and then dried and hardened without pressure. 
The moulds are coated inside with a mixture of water 
and magnesia to facilitate the removal of the blocks. 

— W. H. C. 

Wood; Impregnation of coloured or soft at a high 

temperature without destroying the wow. L. Pctcrsen- 
Hviid. Fr. Pat. 466.768, Doc. 30, 1918. Under Int. 
Conv., Deo. 30, 1912. 

The acid compounds formed in wood at high temperatures 
arc neutralised by ammonia, which is partly introduced 
into the wood befon^ heating, and partly into the receiver 
continuously during heating. Ammonium salts thus 
formed in the wood are expelled by heat into the receiver, 
where they are decomi>osed by the introduction at intervals 
of soda lye or other non-volatile alkali, the process being 
thus regenerative. — H. H. S. 

Woods; Process of hardening and preserving irifA 

a view to increasing their resistance and life. Comp. 
Fran^aise d' Injection pour la Conservation des 
et des Tissus. Fr. Pat. 467,926, Jan. 24, 1014. 

A HABDKNiKU and preservative material, such os 
naphthalene, which is solid at ordinary temperatures is 
melted and the wood immediately impregnated with it. 
The process is B{)ocially applicable to paving blocks, 
sleepers, etc. By soliduying in the wood, the naphtl^- 
leno equalises and increases the resistance and rondert tho 
wood uniformly hard. — W. C. H. 

Wood ; Process for impregnating and an apparatus 

for carrying out the process. Hulsberg und Co., m. b. H. 
Fr. Pat. 468,351, Fob. 12, 1914. Under Int. Conv., 
Oct. 24, 1913. 

In order that wood may absorb an impregnating liquid 
better, it is perforated by means of needles. The needles 
are guided between plates provided with grooves, and aie 
forced into or withdrawn from the w<^ by punches 
which are likewise guided between the plates. The lower 
ends of the punches are slotted in such a manner that 
they will hold and retain the needles during both the 
upward and downward movements. — W. C. H. 

Cement or hydraulic lime ; Process and apparatus fur the 

manufacture of , with the simuUaneous production 

of sulphurous anhydride or of sulphur. L. r. Basset, 
Montmorency, France. Eng. Pat. 17,873, Aug. 6, 
1913. Under Int. Conv., March 4, 1913. 

See Fr. Pat. 466,518 of 1913 ; preceding. — ^T. F. B. 

Concrete ; Manufacture of . R. Houben, Brussels. 

Eng. Pat. 4349, Feb. 19, 1914. Under Int. Conv., 
Nov. 19, 1913. 

8ee Fr. Pat. 466,878 of 1914 ; preoeding.— T. F. B. 

Volcanic and other fusible rock ; Manufacture of industrial 

objects from . F. Ribbe, Mauriac, France. U.S. 

Pat. 1,198,007, Aug. 18, 1914. Date of appl., JuTv 13, 
1911. 

Sex Fr. Pat. 418,624 of 1910; this J., 1911, 88.— T. F. B. 


t.-maAJLa; metaixurgy, moupiHG 

Cast-iron pipe ; External eorroeion of-~. M/R. Pugh. 
Proo. Amer. 8oe. Civil Eng., 1914, 40 , 1641^1691. 

Examples are given from Franee, England uid the United 
States of the great durability of east-iron piping and also 
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of piping which deteriorotod rapid]/ in 7 — 30 yoam, when 
]aid in saline soils or in sea- water. The causes conducing 
to and inhibiting corrosion are discussed, and details of 
typical cases of corrosion arc given with photographs and 
analyses. The remedies recommended are : increasing 
the natural resistance of the skin of the cast-iron, sur- 
rounding the piping with lime or cement, laying the piping 
in open trench or above ground, and galvanising the pipes. 

— J. H. J. 

Iron and steel ; Determination of carbon in by direct 

combustion in oxygen. .1. R. Cain and H. E. ('loaves. 
J. Wash. Acad. Sci., 1914, 4, 393-— 397. (Sec also this 
J., 1914, «9«.) 

To oxidise carbides of chromium, titanium or tungsten, 
in determining carbon by direct combustion, the tubo 
should bo heated at ISOO"" C. for 30 mins, after the metal 
has ceased to burn ; slightly higher results are obtained 
in some ea«»8 than b}' the usual metlu^. — W. R. 8. 

Steel ; Titanium nitride in . G. F. Comstock. Met. 

and Chem. Eng., 1914, 12, 577 — 580. 

Vartou.s titanium compounds wore incorporated with iron 
and steel in the presence or absence of alumina. The 
minute, hard, pink, non-metallic sjiots or inclusions, visible 
(under a magnification of at least 200 diameters) in rail 
steel which has been treated with forro-carbon-titanium, 
appmr to consist mainly, if not entirely, of titanium | 
nitride ; alumina is not necessary for their formation. 

— W. F. F. P. I 

j 

Copper ; The effects of repeated re-melting on . F. 0. | 

Clements. Amer. Inst, of Metals, Chicago, Sept. 7 — 11, j 
1914. [Advance proof.] 

, 100 lb. of confter was molted and oast 4 times in succession 
under founary conditions, and after the fourth casting, 
16 lb. of the metal was molted with 2 oz. of boron suboxide 
and again cast. Samples from each casting were tested in 
a modified form of tho Upton and Lewis machine, in 
which alternate bends wore produced in a test-piece 1 in. 
wide and of a given thickness, and a graphic record made 
of the number of Ixmds reouired, and the resistance offered, 
before fracture. The results obtained, together with those 
^iv^ by a sample of boronised copper melted and cast 
%n room, were : — 


Recently a method for the direct determination of silver 
by fusing the bullion with cadmium in presence of potas- 
sium cyanide, dissolving the button in nitrif acid, and 
titrating with ammonium thiocyanate (compare Whitehead, 
this J., 1892, 458), has been extensively tried in the U.S. 
Mint service, and, on the whole, the results compared 
favourably with those obtained by cupellation. — A. S. 

[Copper.] Arsine (AsU^) formation in electrolytic refining. 

F. R. Pyno. Eng. and Min. J., 1914, 432. 

In the electrolytic refining of copper, undesirable oonceu- 
tratiun of arsenious acid in the electrolyte is prevented 
by periodically electrolysing a portion of the latter with 
insoluble (lead) anodes and returning the purified solution 
to tho bulk. Arsenious acid is reduced by nascent hydro- 
gen, and, in the absence of sufficiont copper in solution to 
form an insoluble arsenide, the AsHs produced is evolved. 

— W. E. F, P. 

Copper ; The crystalline structure of . W. L. Bragg. 

Phil. Mag., 1914, 28, 355—360. 

A NATURAL crystal of comxsr was examined by means ot 
the X-ray spectrometer (Proc. Roy. Soc,, 1913, A88,428 ; 
1914, A89, 468). The copper atoms are arranged on a 
faco-centred cubic “ lattice,” tho crystal structure bcirg 
the simplest of any yet analysed. — F" Sodn. 

Brass ; Use of producer gas for melting yellow . 

E. B. Guenther. Amer. Inst. Metals, Sept. 7 — 11, 1914. 
[Advance proof.] 

Four producer-gas furnaot^s with separate preheators 
were tested against four ordinary coke furnaces. The 
chief advantages found with producer-gas furnaces were : 
cleanliness, easy control and evenness of tem]M;rature, with 
consequent saving in repairs to furnace linings and in 
crucibles, less loss bv oxidation, and grt^atcr case in 
recovering spilt metal. Detailed calculations showed a 
considerable saving in cost.— 0. E. M. 

Brass-melting furnaces; Tests of natural-gas fired . 

F. L. Wolf and R. B. Burr. Amor. Inst. Metals, 
Sept. 7 — 11, 1914, [Advance proof.] 

Three types of non-tilting crucible furnace were tested 
under factory conditions. The first, with chamber burner 



Temperature of melting or ! | 

easting ° C. j Average number j Resistance 

i of alternate ' offered to 

. ; 1 bends. | bend. 

Melting. Casting. | 1 

Percentage diminution 
in resistance, in lo- 
in. lengths measureil 
on the machine 
diagram. 

Original metal 

After 1st heat 

After 2n(l heat 

After Srd heat 

After 4tli heat 

After treatment with boron suboxide 
Bwcnlsed copper melted and cast in 
vacuo 

_ 

1105 i 

1200 

1120 

1120 

1 '1115 ^ 

1149 

1515 

850 

1 845 

1 702 

334 

1 2007 

1 3044 

1 1 

100 

(assumed) 

97 

90 

90 

90 

10.3 

117-5 

% 

2-7 

5-5 

4-9 

8-6 

22-0 

2-7 

0-74 

— W. E. P. P. 


Silver and base metal in precious metal bullion ; Determina- 

turn of . F. P, Dew©}'. J. Ind. Eng. Chem., 1914, 

6, 660—658, 728—736. 

Thi results of a largo number of bullion assavs, some from 
the regular working of the Mint service of the U.S. Treasury, 
and some from special experiments, are tabulated and dis- 
cussed. There are no active moans of controlling the 
two chief sources of error in the determination of base 
metals by cupellation, vix., absorption of gold and silver 
by the cupel and retention of base metal by the preeiotts 
metals, and ptoU corrections may be falkcioos, as the 
proofs subjeot to the same unooiitroUable errors. 


and air preheater, was efficient with high pressures and. 
continual repair of the burner, but its ra^tion losses 
and injurious gas lealu^ were high. The second, with 
air-preheater and rising body to give access to the crucible 
was efficient with 2 lb. pressure of air, but this was offset 
by the cost of repairs, mechanical defects, arid difficulty 
of manipulation. The third, a converted pit furnace, 
when large enough to take a thick Lining, and equipped 
with preheating ooik, and a simple tube burner, v^oh 
allowed the use ti low pnamuee of gas and air, was as 
efficisikt m the more oomplioated types, cost little for 
maintenanoe and was convenient to work.— sO. E. M. 
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Braet furnaeet ; Melting loaees in ehctrie — v H. W. 

GiUeit and J. M. Lohr. Amer^lnst. of Ifetalt, Sept. 

7—11, 1914. [Advance proof.] \ 

Vabioitb kinds of closed electric furnaces, in which local 
overheating is avoided, such as the resister and crucible 
type, gave very low metal losses and a decided advantage 
over furnaces fired with fuel. Electric arc furnaces 
showed greater losses, due apparently to the high tem- 
perature of the arc producing local overheating. To 
prevent oxidation a reducing atmosphere shomd be 
maintained, and with resistance furnaces this may be secured 
by dropping oil into the furnace. Tilting furnaces gave 
greater metal losses, due to greater exposure of the metal 
and volatilisation of the zinc during pouring. — B. N. 


Pyrometers for molten brass and bronze. H. W. GUlett. 
Amor. Inst, of Metals, Sept. 7 — 11, 1914. [Advance 
proof.] 

A PRELIMINARY report of an investigation, by the U.S. 
Bureau of Mines, to discover or devise a pyrometer suit- 
able for general use in brass foundries. On account of 
zino fume, pyrometers of the ordinary radiation and 
optical tyjies were generally unsatisfactory, or at best 
of very limited application. By employing a closed-end 
tube with the former type, the time lag was too high 
owing to the size of tube required. Satisfactory results 
for large-scale laboratory work were obtained with the 
optical type when a sighting tube was used, but the 
practical utility of this typo under general foundry con- 
ditions is doubtful. All forms of thcrmo-cou]>les in which 
the elements (base metals) were wholly or partly in contact 
with the molten charge were unsatisfactory, mainly on 
account of rapid corrosion. A form of protected platinum 
plutinum-rhodium couple was devised in which the wires 
wor(< insulated at the lower part by Marquardt mass (a 
}>orc(‘lain-like material containing SiOj 3^) — 30 and AljOs 
60— fi5%), and at the upper part by fireclay, tubing, and 
placed in a sectional nickel tube, 4 ft. long, closed at the 
lower end by a small molybdenum cap of tip and filled 
with anhydrous, powdered alumina after the couple was 
in jiosition. The lower 10 in. of the nickel tube was pro- 
tected by a loosely-fitting sleeve of “ silfrax ” (a dense, 
metal-like form of carborundum) having at the bottom 
an opening through which the molybdenum tip projected 
for I in. 'Phis instrument proved very efficient up to 
13.30^ C. under foundry conditions, the time lag being 
small and apparently decreasing with increasing tem- 
perature. — W. E. F. P. 


Lead smelting : Use of the bag-house in . L. D. 

Anderson. Min. and Eng. World, 1914, 41, 239 — 242. 
At the Midvale (Utah) smelter, all the gases from the 
6 blast-furnaces, roasting-furnoces, and converters for 
blast-roasting are filtered in a bag-house. By cutting off 
the blast ana applying a slight suction, the dust is detached 
and drops through hoppers into wagons. Tffie roaster 
dust containing 9—16% As is briquett^jd with fine ore and 
smelted. The dust from the blast-furnace, which con- 
tains 36— 46% As, is used for the manufacture of white 
arsenic ; it is very inflammable, especially when con- 
taining more tlian 46% As. When an efficient bag-house 
is used, most of the loss of lead in lead smelting can bo 
traced directly to the slag. — W. B. S. 


Lead matte convertiM at Tooele (Utah). 0. M. Kuchs. 
Amer. Inst, Min. Eng., Aug. 1914. Eng. and Min. J., 
1914, 98, 379—380. 

LeaD'COPPXE matte is “ converted ” in basic-lined 
vessels without addition of silicious fluxes, the blowing 
beins continued until the lead is praotaoally eliminatea. 
The lead fume is recovered in a bag-house, and contains 
sufficient zinc oxide to prevent injury to the -bags hy 
add gases ; the residual copper produet and the highly 
ferruginoaB ‘'slag** are treated in ordinary “copper^* 
converter. The percentage compositioiia d the matte, 
slag and''iume are : — 



Pb. 

Ou. 

Ag. (01. 
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8iO„ 

Fo. 

S. 

Zn. 

Matte .... 

15*0 
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20*3 
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! 6*4 

Slug .... 

1-4 

1 

1 — 

1*7 

504 

is 

4*0 

Fuiiio .... 

04 2 1 

1 

1 0S7 

1 

1 6-7 

02 

0-4 

60 

10*4 

1 


— W. E. F. P. 


Tin-wdfram {tungsten) bismuth ores; Treatment of 

L. Hills. Min. and Eng. Review, July 16, 1914. En g. 
and Min. J., 1914, 98, 486. 

Magnetic separation of a concentrate containing Sn 40%, 
WOj 22, and Bi 6%, yielded a magnetite conoentraU^ 
and a pyrito concentrate, both together containing lesa 
than 1% of the three valuable metals ; a product assaying 
WO, 70%, Sn 0 7% ; and a residue ; Sn 56*3%, 
Bi 8%, and WO, 0-7%. 

Die-casting j>ractice ; Modern . C. Pack. Amec. 

Inst. Metals, Chicago, Sept. 7 — 11, 1014. [Advance 
proof.] (Sec also this J., 1914, 203.) 

The alloys used contain Zn 70 — 90%, with Sn, Cu, Al, 
Sb and Pb: Sn 60% (or over), with Pb, Sb, Cu and Zn; 
and Pb 60% (or over), with Sn and Sb. Aluminium 
alloys may also be used. A typical zinc alloy contaiaa 
Zn 84*5, Sn 9*0, Cu 4*6, and Al 2-0%, and has a tensile 
strength of over 18,000 lb. |jer sq. in. The castings ace 
extensively used in the motor car industry and may 
be protocled from corrosion by water and by impuritisa 
in gasoline, by plating with copper or nickel. 33» 
machines used in casting are of two tyjios. In the air 
machines the metal is usually forced upwards from the 
closed melting pot into the die by opening a compressed- 
air valve. Plunger machines are more generally used, 
in which a horizontal cylinder is immorsod in the molten 
metal and is connected through a nozzle with the die. 
The metal is forced into the die by a plunger in the oylindear, 
operated by a lever, and a cutting device is forced through 
the gate of the die by a second lover. 230 eastings can be 
mode per hour, and they are accurate within 0*006 in., 
or for castings not exceeding 1 in. either way, within 
0*0005 in.— A. T. h. 

Zinc in alloys ; Determimition of , G, E, F. Lundell 

and N. K. Bee. Amor. Inst. Metals, Sept. 7 — 11, 1914. 
[Advance proof.] 

The solution of the alloy, freed from Hg', Cu, Bi, Cd, As'", 
Mn. KjSO,, NH 4 Ci,H, 0 „ NH^CNS, HjS, oxides of N, 
and any largo quantity of Ni, and containing not more 
than 10% of acid, is preci{)italed with a solution con- 
taining 39 grms. of KCKS and 27 grms. of H^l| per litre. 
The jirecipitate, ZnHg(CNS)4,H,0, is colleot^ on a 
Gooch filter, dried at 100'^ — lOS*" C., and weighed, or is 
dissolved in very dilute nitric aoid containing iron alum, 
and determined volii metrically by Volhard’s method. 
The results agreed with those obtained by the p^'rosulphate 
method.— O. E. M. 

Mercury ares ; New wet process for the treatment of lo»> 

grade . G. Carrara. Rend. R. Istit. Lombardo 8oL« 

Let., 1914, 47, 117. Annati Chim. Appl., 1914, 2,53. 

The pulverised ore is concentrated to i — ^ of its wo^ht 
by lovigation, and treated with a solution of sodium 
hypochlorite obtained by electrolysis of sodium chloride. 
Mercuric sulphide is oxidised to sulphate and this is 
converted into chloride by the excess of sodium chloride 
present. Mercury is precVt<^f^ the solutkn wilfli 
sodium sulphide, and alter removal of the prooipit^ 
the liquid, ^ich should be free from any excess of sodiiiin 
sulphide, is electrolysed to obtain somum hypoohkvile 
for use again. — A. S. 

Cobalt ; Some recent applications of metallic de C. 

Browne. Amer. Inst, of Metals, Chicago, Sept. 7 — 11, 
1914. [Advance proof.] 

The percentage elongation and zedueiion of area eC 
manganese bronze and the alloy, Cu 88, Sn 10, -8%, 
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were grMtly inoreMed by the addition of 0*5% Co; 
the teniile strength and olaetio limit were considerably 
reduced in the former, but not seriously affected in the 
latter case. The tensile strength of low brass ” (Gu 80, 
Zn 20%) was increased 15 and 20% by the addition 
of 0*25 and 0-5% Co, respectively. The cobalt was added 
in the form of an allov containing Co 10 and Co 90%. 

— W. E. F. P. 


JSutedks ; Growth of mdaUic . F. E. E. Lamplough 

and J. T. Scott. Roy. Soo. Proc., 1914, A 90, 000—604. 
The formation, around the primary crystals of an alloy, 
of a halo or envelope of the second constituent, sq)arating 
the orimary crystals from the banded eutectic, has been 
attriouted to undercooling at the first moment of solidifi- 
cation of the eutectic, whilst Beach has suggested that the 
phenomenon may be due to segregation of the eutectic 
around the primary crystals during solidification. Tem- 
perature-time curves of alloys cooling under different 
conditions wore taken, and the solid alloys were examined 
micrographically. In some cases considerable under- 
cooling existed without the formation of halos and in 
others marked halos were accompanied by only slight 
undercooling. The formation of the halo was not affected 
when undercooling at the moment of eutectic formation 
was proventtnl by inoculation or by shaking. In the case 
of Cd-Sn alloys the halo was observed only when the 
])rimary crystals had become enveloped by tlie growing 
eutectic. It was found possible to divide the greater 
number of eutectics into two classes. Halos were observed 
only in the case of euteotios of the first class, characterised 
by spherical radiating growth. Examples are Sn-Pb, 
ifn-€d, Zn-Cd, Ag-Cu, Zn-Al and Ou-GuaP eutectics. 
Eutectics of the second class had well-defined crystal con- 
tours, showing in section a herring-bone structure. 
Examples are Bi-Pb, Bi-Sn, AgjSb-Bb, Au-AuSbj, Mg,Pb- 
Mg, Mg,Sn-Mg, ZnSb-8b, NaCd.-Cd, and NaSnj-Sn 
eutectics. Some eutectics, e.g, IJi-Cd, Cu^Sb-Sb, and 
SnA)i-Sn, belonge<l to a third type, of irregular form : 
in these one constituent crystallised as lamina* and the 
eutectic growth originated at one of the primaries. — A. 8, 

Patents, 

Iron ; Jxtcal hardening of and malleable iron castingfi. 

Vickers Ltd., Sheffield, and C’. L, Sumpter, Grindleford 
Bridge, Derbyshire. Eng. Pat. 18,643, Aug. 16, 1913. 
The part of the casting to be treated, is cither protected 
from decarburisation by a coating of “ paint,” etc., during 
annealing, or is re-carburised and then heated by means of 
an intensely hot ffame (c.y., oxy-aoetylene) while the 
casting is just covered with water by immersion or other- 
wise.— W. E. F. P. 

[Iron and steel] Case-hardening process. A. W. Machlet, 
Eli*abelh, N.J. U.S. Pat. 1,106,573, Aug. 11, 1914; 
date of appl., Deo. 19, 1911. 

The articles are placed in a heat-retaining oven and heated 
to carburising temperature by the direct action of flames. 
The flames are then extinguished and a suitable gas intro- 
duced into the oven to effect carburisation while the metal 
is slowly cooling. These operations may bo repeated. 


[Omn-hmrik aieed] Fumace-wall construction. N. E. 
Macoallum, Phoenixville, Pa. U.S. Pat. 1,106,725, Aug. 
11, 1014 ; date of appl.. May 13, 1913. 

The walls of the combustion chamber of an open-hearth 
steel furnace are composed of a number of iron containers 
filled with basic material or a mixture of basic and neutral 
materials.— W. U. C. 

£/roii and steel.] Soldering ; Process of mixed and 

products obtained thereby. E. L. Chameroy fils. Fr. Pat. 
468,454, Feb. 14, 1914. 

Stibl, malleaUe cast iron, or the like is soldered to oast 
iron bv keeping the surfaces in oontaot at such a tempera- 
ture tnat tbs stttCioe layer of the cast iron yi^ a portion 


of its carbon to the surface layer of the other metal, forming 
an intermediate layer irhioh aots as a solder. Ilie piece 
of steel or the like may be heated and immersed in the 
molten cast-iron, or the two metals, in oontaot, may be 
heated by an oxy-hydromn or oxy-aoetylene flame. The 
process is suiUble for toe production of pistons, tyres, 
valves, etc., with a core of steel or malleable oast iron and 
an outer layer of oast iron, of cast-iron cog wheels with 
; steel teeth, paddle-wheels with steel blades, and the like. 
I —A. S. 


Tool steel ; Manufacture of extra rapid . E. Jaboulay. 

Fr. Pat. 468,796, Feb. 16, 1914. 

From 15 to 30% Cr is added to steel, which may also 
bo alloyed with small quantities of other metals { W, Mo, V). 
Tool steel made in this way and containing, for example: 
Fo 60 0, Cr 210, W 8-6, Mo 8*5, V 0*6, C 1*6%, may Ik* 
used at nearly double the spixHl attainable with the special 
steels hitherto known. — A. S. 

I Iron alloys ; Process of manufacturing . G. M. Colvo- 

I corosses, New York. U.S. Pats, (a) 1,106,785 and (b) 
1,106,786, Aug. 11, 1914 ; dates of appl., June 12 and 19# 
! 1913. 


(a) A 8m.praDE ore containing Ni 0-5—12, Cu 0-2—10, and 
Fe 26 — 60%, is crushed, roasted, and smelted with a flux 
so as to remove the non-motallio elements as silioates 
and produce a pig of Fe, Ni, (^i and C’, which is refined 
to obtain a stew alloy, (b) A blast- or reverberatory 
furnace slag containing Fc 20—50, Ni 0-2—2, and Cu 
01— 2%, is smelted with fuel and flux, and the i*e6ulting 
pig is refined at a sufficiently high temperature to obtain 
a steel alloy containing Cu 0-2—2, Ni 0-4—4, and C up to 
1%.-A.S. ^ 


Tin ores and slags containing tin; Treatment of . 

Billiton Maatschappij, The Hague, Holland. Eng. Pat. 

18,422, Aug. 13, 1913. Under Int. Conv., Sopt, 16, 1912. 
A MIXTURE of the material with iron pyrites is smelted to 
produce Sn-Fo matte, the slag ubtaimKl being ro-sinelted 
with pyrites as often as necessary. The matte is sintered 
with sodium sulphate and carbon to convert the tin into 
Hulpho-stannato which is subsequently extracted with 
water.— W. E. F. P. 


[MeUiUic] Coaihtgs or deposits ; Process of and apparatus 

for applying to surfaces. R. K. Moroom, London. 

Eng. Pats. (A) 18,840 and (b) 18,841, Aug. 19, 1913. 

(a) A BOD of the metal to be deposited is subjected to the 
action of a powerful blast while heated below its melting 
or oxidising point, and the resulting spray project^ upon 
the required surface, which may be preheated or not. The 
rod may bo fed into a blowpifte flame, or form one 
electrode of an electric arc against which the blast if 
directed ; and sprays of two or more separate metals mat 
bo caused to inwinge simultaneously upon the surface to m 
covered, (b) For spraying molten metal, etc., upon the S 
interior surfaces of hollow bodies a flexible blowpipe is 
employed, to the nozslo of which a deflecting soitmk) or 
spreader— convex towaitls the blast— is attached by 
means of wires. (See also this J. ,1914, 925.)— W. £. F, P. 

Ore concentration. 0. A. Chapman, Miami, Ariz,. U.S.A, 
Eng. Pat. 18,937, Aug. 20, 1913, Under Int. Conv., 
May 8, 1913. 

In an agitation-froth process, the partly orushod ore is 
g^nvd (e.y., in a Hardinge mill) with water containing 
“ a modifying agent ” (oresol), the pulp mixed with a 
frothing agent (turpentine), agitated, and separated as 
usual ; the maximum amounts of modifying agent and 
frothing agent employed are respeotively Ol and 0*4% 
of the weight of ore. — W. E. F. P. ' 

Ore concentrator. J. Weatherby, Now Cumberland. Pa.. 
U.B.A. Eng. Pat. 19,302, Aug. 26, 1918. Under Int. 
Conv., Jan. 4, 1913. 

A SHAxi vo-TABLB hat lifflct of magnetio material disposed 
within a magnetic flekl, so that, by oontaot with the rilBe 
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«dget, slightly psTamagnetio ore partiolee aie oanled 
fterow the ohaanelB by the water and thus eeparated. 

—W. B. F. P. 

Ores: Concentration of . Minerals Separation, Ltd. 

Fr. Pat. 468,136, Fob. 6, 1914. 

The prooeu is intended particularly for the treatment of 
very finely divided ores containing galena and blende, e.g., 
the slimes produced in crushing Broken Hill ores. The 
pulp, mixed with a small quantity of a frothing agent, such 
as eucalyptus oil, is passed into a separator, into which air 
or other gas is delivered at the bottom. The mixture is 
vigorously agitated, e.g., by means of a centrifugal pump, 
in the lower part of the separator, and a relatively tranquil 
-zone is maintained near the top. The first portions of the 
froth removed from the surface carry most of the galena 
and the subsequent portions most of the blende. A series 
of separators is preferably used, in which the different 
fractions are treated eucceasivoly. Modifications of the 
process are also described in which the pulp is treated by 
agitation and aeration, without acid, but with addition of 
0-003% of eucalyptus oil ; or the pulp is mixed with a small 
•quantity of oil, without acid, and treated first with a limited 
quantity of air to float certain constituents and then with 
a further quantity of oil and a larger volume of air, and 
also, if necessary, with acid ; or the pulp is mixed with an 
acid, and certain constituents removed by flotation without 
the use of a frothing agent, the residue being treated by 
agitation and aeration in presence of a frothing agent to 
effect selective flotation of other constituents. — ^A. S. 

Ores : ProcMs and apparatus for concenlrating 6y 

flotation. J. M. Ormaza. Fr. Pat. 468,395, Feb. 13, 
1914. 


or basic carbonate present, copper sulidiate and alnttininm 
hydroxide being formed. On standiQg, insolttble basin 
double compounds ol aluminium and copper are fmmed, 
and these are converted into ahimininm and copper 
sulphates by treatment with sulphuric acid. The ore 
may be treated in a filtering chamber with aluminium . 
sulfate, and after this has drained off, the residue treated 
with sulphuric acid. The two filtrates are mixed and 
again poured on the residue, which is afterwards treated 
with a further quantity of sulphuric acid, and these opera- 
tions repeated until the copper is completely extracted. 
Ores in which the gangue is composed of felspar or the 
like, yielding aluminium sulphate on roasting, may be 
treated with water instead of with a solution of aluminium 
sulphate. From the final solution containing ahiminium 
and copper sulphates, pari oL the copper sulphate is 
rocoverM by crystallisation, and the mother-liquor, 
containing the double salt, CuSOi.THjO-f Alj(S0,)„7H|0, 
is used again in the process. — ^A. S. 

Zinc ores ; Process and apparatus for the treatment of . 

J. J. Boguski and Soc. Mini^re et Industrielle Mtum. 

First Addition, dated Feb. 6, 1914, to Fr. Pat. 441,098, 

March 8, 1912 (this J., 1612, 823). 

When the ammoniaca! zinc solution obtained as described 
in the chief patent {loc. cit.) is heated under diminished 
pressure to recover the ammonia, tho basic zinc carbonate 
precipitated tends to form a hai^ mass on the bottom of 
the roooptaclo. According to tho present patent the 
ammoniacal zinc solution is added to a largo quantity 
of boiling water or weak ammoniacal liquor and super- 
heated steam is passed through tho mixture, whereby tho 
zinc is separated as a coarsely crystalline precipitate 
consisting mainly of hydroxide. — A. S. 


The ore is crushed in a ball-mill to about 1 mm. size, 
passed through an inclined, rotary drying chamber, and 
then to a hopiier whence it is delivered between a pair of 
adjustabh rollers on to an inclined table, to which a 
vibratory motion is imparted. From tho table tho material 
flows uniformly into a second hopper from which it 
falls between another pair of adjustable rollers on to a 
mass of water carrying an upper stratum of oil and moving 
at right angles to the path of the ore. A regulated blast 
of air is directed across tho surface of the water at tho 
place where it receives the ore. The particles which float 
overflow with the water into an adjacent tank, whilst the 
rt^maindor of the ore sinks, and is discharged as {>uip on 
to a Wilfloy table, tho inclination of which can be varied. 
The different sections of the plant are arranged so that the 
movement of the ore is effected as far as possible by gravity ; 
and it is possible to treat 24 tons of ore per day of 10 hours 
with an expenditure of 16 horse-power. — A. S. 


Ijb: 

^.1 


jsten and the like metats Manufacture of drawn 

res from . C. Gladitz, London. Eng. Pat. 

),122, Sept. 5, 1913. 


The cross-section is reduced by cold drawing by a con- 
siderable amount in relatively few stages so as to produce 
an amorphous structure, and the wire is then heated in an 
inert atmosphere to effect rocrystallisation of the metal. 


—W. E. F. P. 


Metal [zinc] vapours ; Process for the recovery of , 

Helfonstoin-Eloktro-Ofon-Ges. m. b. H. Fr. Pat. 
468,446, Feb. 14, 1914. Under Int. Conv., Feb. 18. 1918. 
In smelting zinc ores in an electric furnace, the gases and 
vapours evolved before the distillation of tho zinc com- 
moncos are drawn off separately through tho upper portion 
of tho charge, oxidation of the zinc vapour evolvea later 
being thus n^ucod to a minimum and the zinc largely 
conoonsed in tho liquid form. Any zinc vapour drawn 
off with tho gasos is condensed in the cooler, upper portion 
of the charge and carried down therewith into tne reauotion 
chamber. — A. S. 

Vanadium ; Extraction of from ores. H. Booricke, 

Vanadium, Colo. U.S. Pats. (A) 1,106,244 and (B) 
1,106,246, July 28, 1914 ; dates of appl.. Mar. 27, 1912, 
and Jan. 20, 1914. 

The vanadium is converted into sodium vanadate by 
heating tho oro with sodium chloride and (A) a metallio 
sulphate, such as iron sulphate, or (B) sulphur, or a non- 
metallic compound of sulphur. — W. R. S. 

Alloy of vatuidtum and precious metals. Vanadium* 
gold alloy. F. von Oefele, Assignor to H. Schweitzer, 
Now York. U.S. Pats. (A) 1,107,180 and (B) 1,107,181, 
Aug. 11, 1914 ; dates of appl., Got. 11, 1911 and Got. 22, 
1912 


Cuprous chloride; Process of reducing . F. Laist, 

Anaconda, Mont. U.S. Pat. 1,104,907, July 28, 1914: 
date of appl., April 30, 1914. 

Cuprous chloride precipitated from chloride leaching 
solutions is fused with carbonaoous matter and an alkaline- 
earth carbonate, to form copper, and an alkaline-earth 
ohloride, which can be used in subsequent leaching 
operation. — G. R. 


Copper ; Process for extracting fractions rich in from 

cupriferous ores and games. “Azurit” Vegyi Ipar 
R4*ve^lmslg. Fr. Pat. 468,889, Feb. 23, 1914. 
Under Int. Conv., Feb. 27, 1913. 

Low-oeadi copper ores are roasted, if neoziMiy, then fiaaly 

ground, aad trmied wiHi a solution ol ahnttinran sulpiiate 
or alum, wbiob has a seleotive action on the oop|ier 


An alloy of (A) gold-vanadium with other metals, (B) 
vanadium and gold.— A. S- 

Lead ; Apparatus for refining and desUverising . 

W. Thum, Hammond, Ind. U.S. Pat. 1,106,490, 

Aug. 11, 1914 ; date of appl., Doc. 9, 1910. 

A MELTING “ kettle *’ is connected with a series of crystallis- 
ing “ kettles,” into which the molten metal is pissni 
successively, being forced from one kettle ” to another 
by means of a fluid under pressure. At the bottom of 
the melting “ kettle,” on oppoeite aides, are two ipoiiii 
and the portion of the setting over spouts is oom- 
posed of removable blocks of refractory material, letaiaed 
in position by sheet steel sections on tbeir outer sidei ; 
the steel sections slide in passages connected with the fined 
main portion of the setting to allow of removai d the 
blocks. — A S. 
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Soldering alloy. G. D. Long and E. W. Rapp, Granite City, 
111. U.S. Pat. 1,107,082, Aug. 11, 1914; date of 
appl.,Mayl5, 1914. 

An alloy of A1 400, Zn 400, Sn 700, Bi 8, Cu 8, Sb 28, and 
Hg not over 2 parte.— A. S. 

Aluminitm alloy, W. A. McAdame. Fr. Pat. 468,853, 
Feb. 24, 1914. 

See‘u. 8. Pat. 1,104,369 of 1914; thia J., 1914, 869. 
Silver is used in relatively email quantitice (up to 20%), 
and small proportions of copper, zinc, or titanium may 
also be added.— T. F. B. 

Ores; Process of treating . N. C. Christensen, jun., 

and T. P. Holt ; Christensen assignor to G. H. Dem, 
Salt Lake City, Utah. U.S. Pat. 1,107,240, Aug. 11, 
1014 ; date of appl., Aug. 3, 1911. 

The finoly-dividwl ore is intimately mixed with 2 — 6% 
of finely -divided fuel, and, if desired, also with suitable 
chemicals, the fuel is ignited and the mixture is roasted 
by the heat developed by the combustion of the fuel with 
an air-blast, which is regulated so that the temperature j 
attained is insufficient to fuse or sinter the ore. The ' 
useful metals are extracted from the residue by leaching | 
with a solvent.— A. S. 

Furnace for the heat treatment of metah. A. Grclnd. Fr. 

Pat. 468,234, April 19. 1913. 

The furnace is heated by moans of producer gas enriched 
with the vaiwur of hcavv hydrocarbons, an ojien vessel 
in which a constant Itwel of |M',troleum or coal tar oil is 
maintained, being distxwed in the conduit leading from 
the gas producer to the burners. The openings through 
which the heating gas and the j)reheat<;d air from the 
rocuiwrator enter the w'orking chamber, and those through I 
which the waste gases leave, are so arranged and regulated 
that a more intense combustion is attained near the door 
or doors of the working chamber, in order to compensate 
for cooling and influx of cold air. — A. S. 

Furnace; Semi-continuous fired with coke or coal, 

for reheating, anneuling, cenunlation, or tempering. 

J. Conor. Fr. Pat. 408,621, April 28, 1913. 

Suitable connections are provided so that when the door 
of the working chamber is opened, a damper in the flue 
leading from the fire-box to tne chimney is automatically 
closed, thus preventing influx of cold air into the working 
chamber. Jn like manner when the door of the fire-box is I 
ojionod, a damper automatically closes communication | 
between the fire-oox and the working chamber and another 
closes the air-supply pii>e.— A. »S. 

Furnace for roasting ores. A. Zavelberg. Fr. Pat. 
468,685, Feb. 3, 1914. 

The ore is moved over each of the superyiosed hearths 
by rabble-arms carrit*d on supports which travel on a 
circular track either around the outside of a cylindrical 
furnace or around the inner periphery of an annular 
furnace. The openings through wliioh the arms jiroject 
into the furnace are closed by means of a sand seal fixed 
to tho furnace and plates carried by the arms. The 
orohoB above tho roasting hearths arc provided with angle- 
irons which bear on rolleis or the like carried by the 
supports for the rabble-arms. — A. S. 

Jtoasting furnace ; Mechanical . J. Claude. Fr. Pat. 

468,968, May 7, 1913. 

The furnace comprises a number of superposed cylindrical 
chambers for the charge, and a centra] vortical rotating 
shaft carrying radial ral^le-anns. Special features claimed 
ore the m^hod of mounting the vertical shaft in its bearings 
and of fixing the arms to the shaft, the shape of the teeUi 
caurried by the arms, and the arrangement of passages 
within the shaft and arms for cooling air which is after- 
wuds admitted to ^he combustion chambeie or to the 
fomooe chambers. — A. T. L. 


I Plated ware; Process of obtaining adMretU deposits of 
precious metals on alloys usually regarded as unsuitable 

for the manufacture of . Maison Murat. Fr. PaL 

468,801, May 2, 1913. 

The alloy is coated electrolytically with Cu, Ni, Co, Ag, 
or the like, and then plated with Au, Ag, or other precioua 
metal foil by tho known process of heating and strongly 
j compressing. By this method alloys containing relatively 
high proportions of Zn or Al, which cannot be plated 
directly by the hot method, may be used. — A. S. 

Iron ; Process of treating cast . J. E. Johnson, jun., 

' How York. Eng. Pat. 24,297, Oct. 27, 1913. Under 
Int. Conv., Aug. 13, 1913. 

SEEFr. Pat. 464,208 of 1913; this J., 1914, 488.— T. F B. 

Solder ; Jmpts. in and jtroress of making soft . J, T. 

Dwyer, St. Louis, U.S. A. Eng. Pat. 118, Jan. 2„ 
1914. Under Int. Conv., Jan. 2, 1913. 

See U.S. Pat. 1,069,982 of 1913 ; this J., 1913,608.— T.F.B. 

Poasting furnace. A. Zavelberg, Hohonlohchiitte, Ger- 
many. U.S. Pat. 1,107,(K)6, Aug. 11, 1914. Date ot 
appl. May 14, 1914. 

See Fr. Pat. 468,686 of 1914 ; preceding. — T. F. B. 

Copper ; Process for welding- . H. Suzuki, Sliibaku, 

Japan. U.S. Pat. 1,107,865, Aug. 18, 1914. Date of 
appl, Aug. 2, 1913. 

See Fr. Pat. 461,688 of 1913 ; this J., 1914, 205.— T. F. B. 

Zinc-blende and other metalliferous constituents ; S( paraiion 

of fnm ore concentrates slimes by Rotation 

or granulation. E. J. Horwood, Broken Hill, N.S.W. 
U.S. Pat. 1,108,440, Aug. 25, 1914. Date of a]>pl., 
Dec. 4, 1913. 

See Eng. Put. 28,604 of 1013 ; this J., 1914, 703.- T. F. B- 

Annealing or cementing various articles; Method and 

apjxiratus for . G. Richter, Assignor to Stcltiner 

Chamottc-Fabrik A.-G. vorm. Didier, Stettin, Germany. 
U.S. Pat. 1,109,362, Sept. 1, 1914. Date of appl, Mav 29„ 
1013. 

SEEGer. Pat. 265,761 of 1913 ; this J., 1913, 1161.— T.F.B. 

Furnace for treating molten metals ; Single or multiphase 

electric [induction] . P. Lescure. Fr. Pat. 468,139,. 

Feb. 6, 1914. Under Int. Conv., Fob. 7, 1913. 

See Eng. Pat. 3291 of 1914 ; this J., 1914, 794.— B. N. 

Process of and apjKiratus for thickening and agitating pulp.. 

Eng. Pat. 22,411. Sec I. 

Titanic oxide concentrate and method for producing ike 
same. Method for concentraling titanic oxide from 
substances containing it and iron oxide. Meih^ of 
obtaining titanic oxide, U.S. Pats. 1,106,406 — 1,106,410*. 
See Vll. 

Treatment of slag for the manufacture of bricks. Eng. Pats.. 

18,806 and 7027. See IX. 


XI.-ELECrR(M»EMISm 

Aluminium cathode ; Disintegration of the . L., L.. 

Campbell PhU. Mag., 1014, 2S, 347—364. 

The aluminium cathode, hitherto supriosed to disintegrate,, 
to on appreciable extent, only in the monatomic gases* 
was found to splutter” violently in presence of the- 
halogens and some other gases or in the vapour of mercury 
or oodmiuln. Disintegration seemed to take pfanie best- 
whw the presiure in the tube was at the ordinary X-ra^ 
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sUge and the cathode dark-space had reached the waUs 
of the tabo next the cathode, the rate of disintegration 
increasing, in general, with the molecular weight of the 
discharge gas. — F. Sodn. 

Electrolysis of fused borates, Zschille-Hartmann. /See VII. 
Patents 

Ozone ; Apparatus for producing . The British 

Thomson-Hoiiston (.'o., Ltd., London. From General 
Electric Co., Schenectady, N.Y., U.S.A. Eng. Pat. 
21,779. Sept. 26, 1913. 

The units of the ozoniser are connected with a source of 
direct current through an inductive device (transformer), 
in the primary circuit of which is an electro-magnetic 
current intomiptor. The electro magnet is provided 
with a number of coils, eiudi having a different number of 
turns, and by including one or other of these coils in the 
circuit, the reactance and hence the rate of ozone pro- 
duction may be varied. In order to keep constant the 
“ ampere turns ” of the electro-magnet, and thus ininimitu; 
the noise produced by a change in the number of “ turns,” 
means arc provided Jor including either all or only a part 
of the coils of the primary of the transformer in the 
circuit. — A. y. 

Electrode for furnaces, C. Hering, Philadelphia, Pa. U.S. 
Pat. 1,106,381, Aug. 11, 1914; dat<‘ of appl., Dec. 12, 
1912. 

The electrode is <!oni posed of a shell or cage of conducting 
material, diminishing in periphery and increasing in 
thickness from its outer towards its inner end, and 
arranged so that the conducting jiaths converge and unite. 
The current flows to or from a mass of conducting fluid 
in the furnaije through the electrode, passing through 
the union of the conducting patlis — B. N. 

Furnace ; Electric [induction] . G. H. Benjamin, 

]^ew York. U.S. Pat. 1,106,486, Aug. 11, 1914; 
date of appl., Dec. 19, 1913. 

The furnace comprisejj a closed metallic core, a fixed 
primary, and n movable secondarv, in the form of an 
annular crucible with a body of metal therein. The 
crucible is provided with ribs in the bottom projecting 
upwards, locether with means for rotating the secondary 
relative to tne core and primary. Mat-erial is intrcxluced 
into the eriurible through a sectional cover, and means 
are provided for exhausting gases from the crucible. — B. N. 

Electrolytic apparatus. 1. H. Levin. Fr. Pat 467,946, 
Jan. 31, 1914. Under Jnt. Conv., May 9, 191.3. 
Each element comprises an anode and a cathode, with an 
interposed diaphragm, built up in the form of a filter- 
press. Means are provided for regulating the hydrostatic 
pressure on the two faces of the diaphragm, and for main- 
taining an equal pressure from one end of the apparatus 
to the other. A reservoir, consisting of two 8e]>arato 
chambers with indcjieDdcnt non-communicating conduits, 
is employed to supply electrolyte from the chambers 
to the neighbourhood of the anode and cathode respec- 
tively. The chambi^rs are surmounted by bells, and the 
disengaged gases are brought to these by means of conduits 
communicating with the opposite faces of the diaphragms, 
moans being also provide for equalising the pressures 
of gas and liquid in the reservoir cnambers. — B. K. 

Ultra- violei rays ; Industrial production of by means 

of [electric] sparks. J. de Kowalski-Wierusz. Fr. Pat. 
468,216, Feb. 6, 1914. Under Int. Conv., April 15, 1913. 

Elbctbodes of nickel, tu^sten, or their alloys, either 
alone or in oombination with rare earths, arc employed, 
so that the sparks are greatly weakened, and by an 
appropriate choice of electric constants, emplo 3 ring a wave 
Ici^h of lels than 8000 m., a ^at amplitude of current 
intensity is obtidned. The ultra-violet rays, produced 
by the sparks, may be used for sterilising liquids, and the 
yibld is increased by using different materials for the 


two electrodes and plum^ them into the liquid to hor 
treated. For the production of chemical lewtions,. 
where the gases formed by the sparks would be objection' 
able, a screen, such as quartz, may be interposed between 
the sparks and the material under treatment. — B. N. 

Sleetro-ehemical treatment of liquids [e.g. toater] : Process 

and apparatus for the . C. P. Landreth. Fr. Bats. 

(a) 468,242, Feb. 9, 1914, and (b) 468,277, Feb. 10,. 
1914. Under Int. Conv., Feb. 21, 1918. 

(a) a portion of the liquid to bo treated [c.g. water] is 
diverted under pressure into a treating chamber, wherein 
it is mixed witn excess of a soluble salt, and subjeo^ 
to the action of an elcCtric current, the anode being, 
constructed of a metal, such as aluminium, which is 
attacked with the formation of hydroxide. The treated 
liquid is then mixed with the mass of untreated liquid, 
and the aluminium hydroxide servos as a precipitant for 
removing impurities. The electrodes are arranged in 
groups, BO that one group may be removed independently 
of the others, and instead of a direct current, both direct 
and alternating currents may bo used simultaneously. 
Rotating elemimts, working between the elMtrodos, 
are employed for agitating the liquid and giving it a 
movement independent of that of its flow, thus clearing 
the electrodes of deposits, (b) A positive metallic 
j electrode, for example of iron, is employed, and a soluble 
I hydroxide is added to the liquid under treatment, thus 
, producing under the influence of the elootrio oiirrent 
I an increase of hydroxyl ions, any organic material in the 
liquid being thus oxidised. The process may also bo 
employed for the treatment of liquids containing soluble 
encrusting salts, or colloidal impurity, or both, by adding 
to the liquid, after the passage of the current through it, a 
reagent producing insoluble salts or a coagulant for the 
removal of the colloid. The apparatus comprises an 
electrolytic vessel eontaining positive and negative oleo- 
Irodes immersed in the portion of the electrolyte to bo 
treated, the treatc-d portion being afterwards mixed 
with the iintrtiatod mass of the liquid. The current rafay 
l>c intomipted after a time, and the whole of the electrodes 
may be connected, (exterior to the electrolyte, with an 
electro-positive mass within the electrolyte which is 
normally out of the circuit, so that both positive and 
negative electrodes then become electro-negative with 
respect to the mass. — B. N. 

Accumulator electrodes ; Process for ])rodvdng highly 

porous . Gebr. Stanislaw und Georgij Gaszynski, 

Ajioznanski und (b. tfcr. Pat. 275,881, JJoo. 3, 1910. 

The plates to which the jioste has been applied are dried 
at high temperatures in closed receptacles which are not 
affected by acids. The rapid evolution of gas makes the 
! paste porous, and the pressure generated hardens the 
mass. — ^T. F. B. 

Oxygen compounds oj nickel ; Process for manufacturing 

a mass of higher Jor use in the positive electrodes 

of alkaline accumulators. Svenaka Ackumulator 
Aktiebolaget Jungnor, Stockholm. Eng. Pat. 1062^ 
Jan. 14, 1914. Under Int. Conv., Jan. 16, 1913. 

See Fr. Pat. 467,311 of 1914 ; this J., 1914, 871.— T. F, B, 

Electro- optical cell. C. Btille, Zehlendorf-West, Germany. 
U.S. Pat. 1,108,638, Aug. 26, 1914. Date of appl., 
April 22, 1913. 

See Eng. Pat. 9060 of 1913 ; this J,, 1913, 873.— T. F. B. 

Electric arc furnaces ; Stabilising means for . C. E. 

Guye, Genova, Switzerland, Assignor to Southern 
Power Co., Charlotte, ^l.C. U.S. Pat. 1,109,880, 
Sept. 1, 1914. Date of appl., Jan. 8» 1912. 

See Ft. Pat. 438,783 of 1912 ; this J., 1912, 649.— T. F. B. 

Process of producing acetic acid, U.S. Pat. "1, 104^6. 
See VII. 
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Oil-producing phinic and Jats. Voigt. JahreBber. Inst, 
angew. Bot. in Hamburg. Chem. Rev. Fett-lnd., 
1914, 21, 117—119. 

Foe many yoarfi largo onaptitics of the kernels of mowrah 
or illin4 nuts (from JUipf. latijolia) have been imported 
into Hamburg, and rt'oontlv the fat from them has been 
used for edible purposes. All attempts to use the residual 
oil-cake as a feeding stuff have been unsuccessful owing 
to the largo j)ro})ortion of a safKmin Hith pronounct^d 
hemolvtio action. More nnsently the kernels of 1. 
longifiiiia and 1. malaf/arira and of Shorea tiUnopUra 
have also b<‘en im|>ort(‘d under the name of “ lllip^ nuts.^ 
Other imported oil seeds include haboek beans probably 
from jSasAta MoiUeyana (Dutch Indies), canalc nuts 
(British India and Java), kemiri nuts (Java), lumbang 
nuts (Philippimw), hot-caylai (Cochin-China), and lama 
nuts (Samoa). ExtHTiments have been made as to the 
suitability for fooa of the fats of the nuts of various 
species of Canarium, including C. commune, C. polyphyUum 
(New Ouinea), (\ luzonicum and C\ omlurn, of pili nuts 
(Manila), and of Uevea seeds (Malay). Of African seeds 
there have been occasional imports of mankotti nuts, and 
the fruit of lialaniten Maugftami (Porttigiicso W. Africa), 
the utilisation of which apinisars unprofitable owing to the 
small proportion of oil ana the diflioulty of extracting it. 
Amorican products included cohuno nuts and the set^’ of 
Viroia hicuhyba, also the seeds of Carapa yxuiyemia, and 
andiroba paste ” propared ihorofroin in Brazil. Manketli- 
oil-cake contained : water 8*1, ash 2*5, jiroteins 6*8, fat 1*8, 
carbohydrates 481, and crude fibre 33-7%. — C. A. M. 

Cohune. nvts from liritish Uonduran ; \FaU and oil-cake, 

from ]. Bull. Imp. Inst., 1914, 12, 237- 242. 

Three samples of the outer fibrous layer of the fruit of 
the cohune palm {Altaka rohunc) yielded 9*3 to 20-0% 
of a dark green fat, the colour of which coukl bo largely 
removed by animal charof»aI. Five Bttmple.s of the kernels 
contained 65*4 to 7 1 '0% of a white crystalline fat resembling 
coconut oil in apfiearance and odour. These fats had the 
following characters : — 


fatty acids from pnre cacao butter ate of a light yellow 
I colour and always solidify in fine oiystals. The best 
i evidence of the presmoe of the adulterant is obtained by 
I determining the critical temperature of solution in glacial 
I acetic acid (5 o.o. of molten fat and 5 c.o. of acetic acid), 

I which is 70® — 80® C. for pure cacao butter, whereas an 
adulterated sample gave 35® C. By allowing a solution of 
I 10 grms. of the fat in 30 c.c. of a mixture of 3 parts of diy 
I ether and 1 part of absolute alcohol to stand for half an 
hour at 10® u , an oily product was obtained which, on 
j reerystallisation from the same solvent, melted at 
j 39*7® — 40® C. Under similar conditions pure oaoao 
i butter gave directly white crystals which melt^ at 46® — 

I 62® C. and after roorystallisation at 66® — 57*4® C. — J. A. 

, Oils : Hydrogenation of , and aynthtic fatty acidn 

\from petroleum], M. Collotas. Les Mati^res Grasses, 
j 1914, 7, 4161—416.3. 

I At the Vereinigto C3iem. Werke at C^harlottenburg, 
j hydrogenation is effected at 100® C. under a j)rossure 
I of 2 to 3 atmos. by means of 0*00002 part of palladium 
j chloride in the presence of an alkali. The loss of catalytic 
j agent is from 5 to 7% of the weight taken, which 
; corresponds to an expense of 1*00 francs iwjr 100 kilos. 

I of fat (about Tfd. per cwt.). 

j The synthetic production of fatty acids from liquid 
hydrocarbons by the process of Zelinsky is commercially 
applicable, but the cost of the product is still too high, 
j The crude petroleum is chlormattnl and dissolved in 
i anhydrous ether, and the solution tniatod with magnesium 
I and a catalytic agent (iodine, methyl iodide, aluminium 
I salts, hydroohlorio acid), and subsequently, when cold, 
I with a current of carbon dioxide. tV fatty acids, etc., 
; are then liberatetl from the magnesium salts by treatment 
! with dilute acid. — C*. A, AI. 

I 

j Liquid from solid fatty acids ; The Fachini-Dorta method 

I [ap'iiroximalely] separating . A. do Waelc. 

, Analyst, 1914, 89, 389—391. 

Separation of the liquid and solid fatty acids by treating 
I the potassium soaps with acetone (this J., 1912, 397) is 
1 more rapid and complete than lead-ether methods, whilst 
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The residual meal from the extracted kernels was free 
from alkaloids and cyanogenclio glncosides, and had the 
following composition recaloulatt^ on a basis of 10% 
of fat ; — Moisture, 9*2 ; crude proUuns, 21*7 ; fat, 10*0 ; 
starch, etc., 38*8 ; fibre, 15*0 ; and ash, 4*7%. Nutrient 
ratio, 1 : 2*9 ; food units (starch +2*5 times the sum 
of fat and proteins), 118. The amount of proteins was 
higher and that of the the fibre lower than in the case of 
palm-kernol meal (see also this J., 1913, 797), — C. A. M. 

Cacao butter ; New adulterant of . C. Grimme. 

Chem. Rev. Fett-Ind., 1914, 81, 47--49, 74—76. 

The new adulterant of cacao butter has not been identified 
and cannot be detected by determining the ordinary 
chemical oharaoteri of the tat. The physical properties 
of the adulterated fat and of the fatty acids obtained 
from it are, however, distinctly different from those of 
pure oaoao butter. Adulterated samples yield brownish* 
yellow fatty acids having a coarse granular oryitalliiio 
stnicture, the surface being irregular and lumpy, whereat 


the liquid fatty acids undergo less oxidation in the process. 
The following modification is recommended ; — ^About 
10 grms. of the dry fatty acids arc dissoh'cd in 90 o.o. 
of anhydrous acetone at 25® C., 10 c.o. of N /I potassium 
hydroxide solution run in with constant stirring, and the 
flask corked and immersed in ioo- water for 3 to 4 hours. 
Its contents are then filtered through a Buchner funnel, 
and the residuo washed with anhydrous acetone at 0® C. 
until colourless, and then pressed to remove the solvent. 
The flask is rinsed with dilute potassium hydroxide solu- 
tion, the washings added to the solid cake, the soap 
dissolved in water, and the solid fatty acids liberated, 
transferred to a weighed beaker, and dried at 100* C. 
until oonstant in weight. The liquid fatty acids' are 
separated from the acetone solution by adding an equal 
volume of water, and 30 to 60 o.o. of ether, aoidlf^ng 
with hydroohlmic acid, and washing and evaporating 
the ethereal layer. The follow^ amounts Of sond fistty 
acids were thus obtained: — ^LinMed oil (Calcutta seed), 
9’1% with iod ne valiie, 16*4 ; (Baltic seed), 6*6%, iodine 
value, 20 ; Soya bean oil, 12*6%, iodine value, 12*1 ; 
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Par* rubber leed oil, 16^3%, iodine value, 10*7 ; China 
irood oil (varied ooneideraMy) 64*1% ; erode menhaden 
oil, 23*5%, iodine value, 20*£ The eoUd ■tereo-ieomeride 
of el«K>margario aoid from ^l 3 rmerised China wood oil 
formed a poUeeium eoap wmoh was praotioally insoluble 
in 90% acetone, but had an iodine value of 157. Both 
this method and the lead>ether method are therefore 
inapphoable to polymerised oils. No diminution of solid 
fatty aoi^ takes place duri^ oxidation of drying oils 
until solid, unless a load drier (which precipitates part 
of the solid fattv acids as lead soap) is present. In the 
case of oxidised oils the sample is saponified, and the 
fatty acids liberated by treatment with petroleum spirit 
and hydrochloric acid. The precipitated “ oxidised acids ** 
are re-dissolved and re-precipitated to remove any 
unoxidisod fatty acids mechanically precipitated, the 
united petroleum spirit solutions evaporated to dryness, 
and a weighed quantity of the residue treated with acetone 
etc., as described. — C. A. M. 

OHe ; Insoluble bromide value of . J. A. L. Sutcliffe. 

Analyst, 1914, 89, 388—389. 

Ijt reply to the criticisms of Gemmoll (this J., 1914, 756) 
the author lays stress upon the point that the factor 
(0-63 I.V. — 78) does nob vary if the conditions described 
in his note (this J., 1914, 147) are exactly followed. A 
temperature! of 11° C. will prevent the formation of 
substitution compounds. Before filtration the contents 
of the flask should be cooled biOow 5° C., the red ethereal 
solution decanted, and the bromides washed with chilled 
ether. When dried they should be white and crumble 
readily. Certain sorts of bromine yield dark horn-like 
bromides, and should be rejected. The accuracy in 
duplicate determinations is usually within 1%. — C. A. M. 

New copra drying proreas. Oil, Paint, and Drug Rep., 
Sept. 14, 1914. LT.R.J 

An American engineer at Manila has devised a small 
copra drying machine of a capacity of from 800 to 1000 
coconuts at one filling. The nuts are set on wire trays 
and heated air at 270° F. is forced through and over 
them. It is claimed that the value of the dried product 
is greater than that done by the old process. 


Producing a uamkk isilk Iks aid ssMH-dri^ oils, $uek 
aa fiah oil, for use in ihe manufadure of od-chth and 
linoieum, tr, Pat 468,003. 51 m XUL 

Manufacture of emulaiona [for moryonns]. Eng. Pat. 
19,344. See XIXa. 

Proetaa for aulmitling liquids to the action of vUra'Viokt 
raya. Fr. Pat 468,216. See XIXb. 


xnL-PADrrs ; piomemts ; vaiwishbs ; 

RESINS. 

Oil paint vapours ; Toxicity of . C. A. Klein. Chem. 

World, 1914, 8, 252—264. 

The toxic action of the vapours from drying paints 
was attributed by Armstrong and Klein to the volatile 
thinning constituent (this J., 1913, 320) and by Gardner 
(this J., 1914, 266, 363) to the presence of carbon monoxide 
in the vapours. It is now pointed out that Gardner’s 
conclusions are fallacious, since the formation of the 
carbon monoxide must be ascribed to the interskction of the 
formic acid in the vapours and the fuming sulphuric aoid 
through which the vapours wore passed to absorb organic 
compounds. Quantitative determinations of the carbon 
monoxide by Gardner’s method might indicate the rate 
of drying of a paint, but have no value as an index of the 
toxicity. — C. A. M. 

Peain acids ; Stability of at slightly elevated lem- 

peratures. A correction. C. H. Herty and H. L. Cox. 
J. Ind. Eng. Chem., 1914, 6, 782. 

Further experiments have shown that the resin acids of 
Pinus heterophylla (Cuban or slash pine) yield no carbon 
dioxide when heated at 140° C. in a current of dry nitrogen 
for 1 hour, if they be perfectly dry and protected from 
oxygon during preparation. (Compare this J., 1909, 318.) 


Transformer oils. Brauen. See IIa. 


Patents. 


Patents. 


Presses for oleaginous seeds and analogous maierial ; 

Means for preventing shaking and jarring in during 

the discharge of the oil-cakes. Harbiirgor Bison und 
Bronzewerko Akt.-Gke. Fr. Pat. 468,153, Feb. 7, 1914. 
I8udden jarring of the parts of the preas raised with the 
oil- cake is prevented by directing the pressure (by moans 
of an outside device) against buffers at the sides, so that 
after the discharge of the oil-cake the pressure is retained 
and no sudden movement of these {larts can take place. 

— C. A. M. 


Fats and oils ; Process of treating . [Catalytic oxida- 

tion.'] Gebr. Strobentz Fabrika-Act.-Ges, liir Chem. 
Farben, Produkte, Lacke und Firnisso and L. von 
Kreybig. Fr. Pat. 468,352, Feb. 12, 1914. Under Int. 
Conv., Feb. 17, 1913. 

To effect rapid docolorisation and oxidation, oils, etc., 
are mixed with oxides of metals of the iron noup 
(especially cobalt oxides), and a current of air is drawn 
through the mixture at about 120° to 130° C. — C. A. M. 

Oils; Process of hydrogenating . G. Calvert. Fr. 

Pat. 468,426, Feb. 9, 1914. Under Int. Conv., Aug. 12, 
1913. 

The hydrogen and hot oil are mixed under nremure in a 
closed vessel by means of an agitator or circulating pump, 
worked by an electric motor which is contain^ in a 
communicating chamber. The passajM between the two 
chambers may be surrounded by a cooung jacket.— C,A.IL 

Trsadmsnl of j i ad Ue mtUerials [soap, day, sto.]. Fr. Fkt. 
468^008. See L 


While lead ; Process of producing E. Kuston, 

St. Louis, Mo. U.B. Pats (a) 1,106,793 and (n) 
1,106,794, Aug. 11, 1914 ; date of appl., Sept. 10, 1913. 
(a) Acid and neutral and (n) alkaline and neutral solutiems 
of basic lead acetate are separately treated with carbon 
dioxide and the respective precipitates mixed. In both 
oases the pigments contain 11*0 to 14*5% CO*.— G. A. M. 

Pigment and process of manufacture. J. Gevors. Fr. Pat. 

468,697, Feb. 10, 1914. 

A substitute for white lead is composed of zino sulphide, 
36 ; barium sulphate, 20 ; and alumina, 6 paHs ; and is 
used with a medium consisting of linseed or olive oil, 35 ; 
driers, 2^ ; and turpentine, 2^ parts. — £. W. L. 

Varnish ; Process for producing a with the aid of 

semi-drying oils, such as fish-oil, for um, more particul^y, 
in the manufacture of oxl-cloth and linoleum. K. Gindk. 
Fr. Pat. 468,003, Feb. 3, 1914. Under Int. Conv., 
April 8, 1913. 

Fish oil, or other semi-drying oil, is freed from fatty 
acids by neutralising with oanstic alkali or lime, 
and seiiarating the salU from the oil. kuy excess of 
alkali is carefully neutralised by means of acid, and the 
neutral purified oil is polymerised ^ heating, with or 
without the addition of a drier.— E. W. L. 


Varnish ; Monufaclure ef- 


G. Cuneo. Fr. Bat. 


469,144, March 2, 1914. Under Int Conv., March 3, 1913. 


A VAHKI8H for covering the bottoms of ^ips is obtained 
hy g^ing with a UqM varnish a mistuxe of oigaaio or 
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inorganic fluorine compounds with the ordinary mSieral 
jH^ents. It may contain^ for example, varnish (a 
mixture of resin and bonxene), 60 ; fluorine compounds, 25 ; 
and oxide of zinc, iron, etc., 25%. — E. W. L. 

Plaatk matninl A. Chanard, St. Claude, France. Eng. 
Pat. 14,126, June 18, 1913. Under Int. Conv., July 0, 
1912. 

A MiXTURK of a rosin {c.g,, 1000 parts of sandarac) with 
naphthol (1000 parts) is ineliod. and incor])oratod with a 
mixture of albuminoid material (casein) with, say, 20% 
of hydrated sodium carbonate, and the homogeneous 
jiroduct is moulded and trcatwl with a hartlening agent 
(60% formaldehyde solution). Resins such as Canada 
balsam may be used to obtain a transjiaront product, 
and inert loading materials, especially antimony oxide and 
metastannic acid, may be introduced. — C. A. M. 

Plaatk maaaea ; Proccaa jar the manufacture of more 

‘mTtkularhf for iuaulaiing jmrpoAcjf. A. Regal. Fr. 
Pat. 468,241, Feb. 9, 1914. I'ndcr Int. C-onv., March 7, 
1013. 

A Pi.ASTic niafis suitable for insulating purptisos, is prepared 
by heating a mixture of phenol 2, formaldehyde 1, /sodium 
carbonate 0-2, and soluble gloss 0-5 to 1 on a water- 
bath until homogeneous, then heating the ]»roduct in hot 
water and allowing to settle in cold water. The mass 
can bo moulded at 40” C., and a layer 1-3 mm. thick will 
withstand a pressure of 12,(K)0 volts. »Sodiuni aluminate 
or zineate or aluminium acetate may be employed instead 
of soluble glass, each of these salts acting as a condensing 
agent, and being at the same time dccomjiosed into acid 
and base, whereby mineral matter is prociTiitatcd through- 
out the mass. — E. W. L. 

Diphenola and iriphenoh and thdr derimtives : Process for 

obUiining mlid prodticia by condevaation of , A. 

Ij&hhv, Fr. Pat. 468,879, May 6, 1913. 

Catechol, resorcinol, quinol, pyrogallol, etc , are treated 
with a cold 40% solution of f<irmald(‘hyde in presence of ! 
an acid : the mass soon becomes gelatinous, and after 
some hours is converted into a homogeneous, elastic 
substance. Hurd firoducts may be obtained by diluting the 
formaldehyde solution with half its volume of water. I’hey I 
are insoluble in water and organic solvents, unattaeked ! 
by acids and alkalis, and are non-inflammable. The 
addition of acetone or glycerin to the formaldehyde 
results in the ])roduction of transparent masses. ITie 
physical properties of the priKlucts may be further modi- 
Hed by incor^mrating carbohydrates or cellulose.— T. F. B. 

Paint for protecting iron, uvod, and the like from aea growths ; 

Manufacture of . M. Rappard, Den H elder, 

Holland. U.S. Pat. 1,108,396, Aug. 26, 1014. Date of 
appl., Oct. 7, 1912. 

See Eng. Pat. 22,802 of 191 1 ; this J., 1912, 347.— T. F. B. ! 

Varniah-kiln, C. A. Cutler, Buffalo, N.Y. U.S. Pat, 
1,106,623, Aug. 4, 1914. Date of appl, May. 28, 1912. 
See Eng, Pat. 22,985 of 1913 ; this J., 1914, 408.— T, F. B. 

Condenaation products and mochas of treating the same. 
Pcjiinous condenaation proaucta, M. J. Callahan, Pitts- 
field, Moss., Assignor to General Electric Co., New York. 
U.S. Pate. 1,108,329 and 1,108,330, Aug. 25, 1914. Dates 
of appl, May 11, 1912, and Fob. 8, 1913. 

See Eng. Pats. 3271 and 22,368 of 1913 ; this J.. 1914, 322. 

— T. F.B. 


Mediums composition. M. J. Callahan, Pittsfield, Mass., 
Assignor to General Electric Co,, New York. U.S. 
Pat. 1,198,331, Aug. 25, 1914. Date of appl, 
Fob. 8, 1913. ^ 

Bei E^g. Jsat. 8417 of 1913 j Giis J., 1014, 364.-~T. F. B. 


Besinous comp^iion and process of making Uie same. M. J. 
Callahan, I^ttsfield, Mass., Assignor to General Electric 
Co.. New York. U.S. Pat. 1,108,332, Aug. 25, 1914. 
Date of appl, July 9, 1913. 

See Eng. Pat. 3566 of 1913 ; this J., 1914, 322.— T. F. B. 


XIV.-INDIA-RUBBER; 6UT1A-PERCHA. 

Patent.*;. 

Rubber ; Process and apparatus for the cxiraotion of 

[from the leaves of jjiunts]. A. Caubcl, C. Peigniot- 
Amaury, P. Quilici and H. Pannard. Fr. Pat. 468,246, 
Feb. 9 ; 1914. 

The fallen loaves of rubber plants are dried, coarsely 
crushed, and extracted with a mixture of 2 parts of carbon 
bisulphide and 1 part of benzene, to which is added 6% 
each of chloroform and sulphur chloride. The extraction 
apparatus consists of an upper vessel containing a remov- 
abl«» bucket with perforated bottom, and communicating 
with a lower vessel by means of a large valve or cock. The 
lower vessel is provided with an internal heating coil, 
and the upper portions of the two vessels arc connected to 
opposite ends of a condensing worm. The solvent is left 
in contact with the leaves in the upper ve-ssol for 6 — 8 hours, 
and is then run off into the lower vessel, whore it is heated 
by means of the stoam-eoil, the vapours condensing in the 
u))per vo 8S(4 and continuing the ])rocess of extraction. 
Aft(‘r 3 hours the bucket of leaves is removiMl and a fresh 
one insortwi in its place. The solvent is then distilled 
from the lower vessel through the condensing worm into 
I the upper vessel, and the j>roeess of extraction rcfSMted 
■ The rul)ber is removed from the lower vessel. — F. W. L. 


Ruhltered fabrics and similar articlts ; Preservation of 

W K. Muntz. Fr. Pat. 468,493, Feb. 16, 1914. Under 
Int. Conv., Feb. 26, 1913. 

To proti’ct the fabric of rubber-coaled materials from the 
action of sulphurous and sulphuric acids produec'd by 
oxidation of the sulphur in the rubber, the fabric, is impreg- 
nated before b<*ing coated with rubber, with a substaneo 
which will eombino with the acids I 0 form innocuous com- 
pounds, For instance, cotton cloth is treated with a 3^^^ 
solution of barium hydroxide, under reduced jiressiire, for 
15 rain,, allowed to drain for 3 mins., and then immersed iii 
a 3% solution of ammonium carbonatt*. for 5 nuns., after 
which it is dried at the ordinary temperature. — E. W. L. 

Waterproofed [rubber -cemted] materials ; Manufacture of 
~. M. Frankel uiid Riinge. Fr. Pat. 468,765, Feb. 
20, 1914. Under Jnt. Conv., Aug. 14, 1913. 

Fabeh’S may be impregnated or proofed with reclaimed 
rubber by making use of Ihi' emulsion obtained when the 
first product of certain methods of reclaiming (see Alex- 
ander, this J., 1910, 1025) is steam -distilled in order to 
remove the solvent. The proofed sheet thus obtained 
does not require to be vulcaniaod. — E. W. h. 

Manufewiure of fabrics ferr outer covers for pneumatic 
tyres and envelopes for balloons. Eng. Pat. 22,065, 
idee V. 


XV.-LEATHER; BONE; HORN; GLUE. 

Glue from hides ; Manufacture of . 'V. Csmlion. 

Les Mati^res Grasses, 1914, 7, 4153 — 4156. 

The parings of ox-hides from the tan yards arc mixed with 
tendons, cars, and other refuse and sold under the name of 
camas&es, to be used in the manufacture of a strong glue 
of reddish colour, whilst the similar parts of calves and 
heifers yield a glue of ve^ superior onauty . The fngmenta 
from the skins, etc., of sheep ana goats, which arc Icsa. 
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frequently met with in oommeroe. yield a more yefleir 
glue» the value of which is often reduced by the preeenoe olt 
too much fat. In general the glue derived from the hided 
of young animals is superior to that from old animals, the 
3 rield is larger and the product contains much less fat. The ^ 
quantity of glue calculated on the material ranges from 
^ to 60%. A glue of inferior quality is obtained from the 
shavings of the skins, which are contaminated with fat. 
hair, etc., and are sold under the name of pmissures. The 
skins of rabbits, hares, oats, rats, and other small mammals, 
and the cuttings from glove manufacture yield a glue held 
in high esteem by plasterers (Colle Tottin). The fluid fish 
glues are largely prepared from the skins of the haddock. 
The plant required for the manufacture of glue from skins 
is much simpler than in the case of bone glue. The 
skins are soaked for 72 hours in lime watt^r, and are then 
transferred to a perforated rotating drum of iron or wood 
through the axis of which a current of water is passed. 
After washing for 1 hour the skins are soaked in lime 
water (1“ B., sp. gr. 1 007) for a week, washed in the drum, 
and again soaked for 3 to 6 weeks. Ihey are next washed 
until the washings are quite clear, soaked for 12 hours ; 
in an aoid bath (preferably 1% phosphoric acid free from ! 
iron) to remove the last traces of lime, then transferred 
to a sulphurous acid bath (1° B., sp. gr. 1*007) for 10 to 16 
hours, and thoroughly washed. They are then rt^ady for 
the extraction of the glue in a hot water tank. — 0. A. M. 

Patents. * 

banning ahiiut ; Compounda for and process of 

making them. L. Poliak, Aussig, Austria-Hungary, 
Assignor to Badisoho A nil in und Soda Fabrik, Ludwigs- 
hafen, Ciermany. U.S. Pat. 1,107,107, Aug. 11, 1914; 
date of appl., June 26, 1914. 

€ondbnsatton products containing sulphur are obtained 
by the int.eraction of a monohydroxy phenol (e.g., 5 parts of 
phenol), sulphuric acid (5 parts of 98% acid) and a carbo* 
hydrate (1 part of glucose). They give deep colorations 
with ferric ammonium sulphate, precipitate glue from 
its solutions, arc precipitated by ammonium acetate and 
alum, and even in a solution of “ normal acidity ” and of 
20® B. (sp. gr. 1*162) will tan skins without destroying 
them.— C. A. M. 

Hair ; Process of “ converting ” . V. H. Campbell, 

Chicago, III., Assignor to American Glue Co., Boston, 
Mass. U.S. Pat. 1,106,779, Aug. 11, 1914 ; date of appl,. 
May 12, 1910. 

The hair is digested at a gentle heat for a long time in a 
dilute alkaline solution, which is active only when heated. 
When the hair is almost all “ converted,” the source of 
heat is withdrawn, and the remainder ” converted ” by 
aid of the heat remaining in the liquor. The ” converted ” 
hair is dried in thin films by the application of “ high heat ” 
for a short time. (See also U.S. Pats. 1,106,777 and 
1,106,778 ; page 965.)— A. S. 

^Panning liquors ; A pparatus for preparing . J. Forster, 

Warrington, U.S. Pat. 1,107,925, Aug. 18, 1914. Date 
of appl., April 29, 1911. 

See Eng. Pat. 6796 of 1911 ; this J., 1912, 82.— T. F. B. 

Iletarder for plaster. Making a retarder for plaster and 
the like from lime vxutage. U.S. Pats. 1,106,777 and 
1,106,778. See IX. 


XVL-SOUS ; FERmiSEIIS. 

Plant grofifth and nutrition ; Some accessory factors in . 

W. B. Bottomley. Boy. Soo. Proc., 1914, 88 B, 237— 
247. 

The BubcUnoe or BubetanoeB which confer on *' baoterkied 
p^t ” (iee tiiiB J., 191S, 878, 919, 920 ; 1914, 3661 Hb 
stimulativo action on plant growth, are Bolnble in akohol 


^ — Ih water. If an alcoholic extract of baoteriaed peat 
be «Vhporated to drynea* t» vacuo and the reeidue treikted 
with water, the aqueous solution oven after being b^ed 
for 6 mins, exhibits very strong stimulative action, whereas 
.^in^ar extracts made from the original raw peat are in* 
active. The humic acids of peat are converted Into soluble 
humatcB by the bacterial treatment, but the stimulative 
activity does not appear to bo due to these, for extracts 
made from raw peat previously saturated with a 1% 
solution of sodium carbonate and dried, are inactive. 
Like the vitaminos of Funk, which exert a similar stimu* 
taiing effect on animal growth, the active substances of 
baoierised i)eat are precipitated (without loss of activity) 
by phosphotiingstic acid and by silver nitrate and baryta. 
From an extract of 7 kilos, of baeterised peat, only 12 grms. 
of phosphotungstio aoid f>reoipitaio (freed from reagents) 
wore obtained, and from this by farther precipitation with 
silver nitrate and baryta only 0*2452 grm. (freed from 
reagonts) ; but an aqueous solution of the latter, at a 
conoentration of 0*35 part per million, added at intervals 
of a week to wheat seedlings ^own in sand moistened with 
Detmor’s complete food solution, increased the gross weight 
of the plants obtained after 7 weeks by 60% and their dry 
weight by 17*7%. The effect of the solution of the “ silver 
fraction ” on water cultures (Detmer’s solution) of wheat 
seedlings was still more marked. Although all the plants 
were well aerated and the solutions were changed twice a 
week, the control plants weighed less at the end of ^ days 
than at starting, whereas the weight of those treated with 
the active solution had increased by more than 50%. In 
similar exnorimonts with young seedlings from which 
the seeds had been removed, the difference between the 
treated and untreated plants was oven greater, probably 
because during germination it is one of the functions of the 
stMMi to produce substances, similar to those formed in 
peat by the action of certain soil bacteria, which enable 
the young plant to utilise the food materials present. The 
formation of such substances during the bacterial 
decomposition of organic matter in the sou, i.s., during the 
formation of humus, explains the beneficial effect of 
farmyard and other organic manures on crops.— J. H. L. 

Aldehydes in garden and fidd soils j Occurrence of . 

(). Schreiner and J. J. Skinner. J. Franklin Inst., 

1914, 178, 329—343. (See also this J., 1913, 646.) 

The aldehydes wore extracted by treating about 14 lb. 
of soil with 8 litres of 3% caustic soda solution for 6—8 
hrs., acidifying the alkaline extract, filtering off the 
humus precipitate, shaking the aoid filtrate with ethw, 
and treating the other extract with concentrated sodium 
bisulphito solution. The bisulphite solution was then 
acidified, the sulphur dioxide expelled with air, the 
solution extracted with ether, the extract evaporated 
and the resinous or oily residue purified by dissolving 
in water and extracting again with ether. Of 14 gpaiden 
and ^oenhouse soils which had become unfertile, and 
60 field soils, half of which were unproductive, from various 
parts of the United States, 5 of the garden soils and 
12 of the field soils, yielded aldehydes. The aldehydes 
when added to disitlled water am nutrient solutions 
in which wheat seedlings were grown, prov^ distinctly 
harmful, causing a diminished growth both in the sterats 
and roots of the plants. — J. H. J. 

Sulphur ; Influence of on soil acidity. H. C. Lint. 

J. Ind. Eng. (Dhem., 1914, 6, 747 — 748. 
Laboeatory tests were made in which a quantity of 
sulphur equivalent to 10001b. per aore-foot was added 
to the soil, the moisture content of which was wt 
about 20% during the experiment. The aoidity ineredied 
continuously up to the end of the eighth week, alteir 
which there was little change^^ The excess a<fidity over that 
found in similar tests with S(^l to which no sulphur wee 
added, corresponded with the Quantity whioh would be 
formed by oxidation of the sulpfaur. Oxidation ol the 
sulphur was more rapid with a sandy loam than with 
a heavy olay loam soil and Was also favoured W Imenteg 
the soil moist. — ^A. S. 
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Nitric and nitrous acids ; Influence of wsatker conditions 

upon the omounts of in the rainfall near Mdboumef 

Australia, V. Q. Andenion. Brit. Absoc. (Sect. B.), 
AuBtnIi«» 1914. Chem. News, 1914, 110, 127. 

The concentration of nitric acid in the rainfall was greatest 
in summer and least in winter, whilst that of nitrous acid 
was greatest in winter and least in summer. The ratio of 
nitric to nitrous nitrogen was highest in summer and 
lowest in winter. The relation between this ratio and the 
temperature indicated that the acids are produced from 
atmospheric nitrogen peroxide : in hot weather the 
nitrous acid is rapidly converted into nitric acid. ^The 
concentration of total oxidised nitrogen (nitric ulus 
nitrous) varied inversely as the rainfall; the product 
of the concentration and the rainfall, and the total weight 
(per unit area) of oxidised nitrogen precipitated with 
rmn filing during 24 hours, were constant ; so that 
the amount of oxidised nitrogen per acre carried 
by rain failing on any day is a function of the typo of 
weather, and, within certain limits, is indc]'iendent of the 
amount of rainfall. The amount of oxidised nitrogen 
thus do(K>sited for nine distinct types of weather ranged 
from 1’6 to 35*0 lb. pt'r 1000 acres. — A. S. 

Patents. 

Calcium acid phosphat? ; Process of making B. W. 

Reed, Savannah, Oa. U.S. Pat. 1,105,304, July 28, 
1914 ; date of appl., July 19, 1913. 

Sulphuric acid is S])rayod into a current of air carrying 
finely powdered phosphatic material in suspension. — O.R. 

Phosphates ; Preparation of auimilatle . E. Ciselot, 

C. l)eguide, and P. Btequovort. Fr. Pat. 468,042, 
Feb. 4, 1914. Under Int. Conv., Feb. 28, 1913. 

A MIXTURE of calcium phosphate (e.g. 100 kilos, of cal- 
careous phosphate containing 40% 0 aj(P 04 ),) with a 
concentrated solution of calcium chloride (e.g, 40 kilos, 
in 50% solution) is dried, heated to about 1000*’ C. (which 
causes the phosphate to dissolve in the fused chloride), 
crushed, and washed with water. The phosphate is thus 
obtained as an amorphous powder, calcium chloride 
being recovered. — ^F. Sodn. 


iraritv is saleable, but the talue must then be ea km lated 
by uus formula given under (6), f(Sr the purpose, (4) 
In the germination test, 1 kilo. <2*2 lb.) must mve a 
minimum of seedlings, as follows : (a) large cluster, 
60,000; (b) medium cluster, 66,000; and (o) small 
cluster, 70,000; of whioh number 70% must appear 
within 14 days. One hundred clusters must give m 14 
days a minimum of seedlings, as follows ; (a) largo cluster, 
80 ; (b) medium cluster, 76 ; and (c) small oluster, 70. 
Large oluster seed contains not more than 40 clusters 
per grm. ; medium, 41 — 60, and small 61 or more. (5> 
The reduced prices for seed which is saleable but does not 
come up to the specification of clauses (2) or (3), is cab 
culated according to the following formula : 

price agreed upon X value o f seed delivered ^ 
guarantee value * 

while if both (2) and (3) require reduction, the price 
is obtained by the formula : 

price agreed upon x actual dry matter x actual purity 
_ 

(6) In the absence of any other agreement, samples must 
be taken within three days of the deliveiy of the seed 
by a sworn sampler, according to the following directions : 
Sampling beet seed. If the lot numbers more than 100 
sacks, a sample must bs taken from at least every twentieth 
sack ; if there are between 20 and 100 every tenth ; while 
for less than 20 every other sack must be sampled. At the 
re<|uost of one of the parties concerned, all the sacks to be 
sampled may be turned out ; or if this be not practicable, 
the fact must be noted in the report. The average sample 
made up from the small portions is thoroughly mixed, 
then divided into separate samples according to the 
numlx!! of analyses required. The samples for the 
determination of moisture and purity are to be enclosed 
in clean and dry air tight vessels of glass or tin, opening 
being sealed with w'ax, rubber cement, etc. ; ground- 
glasB stoppers should be greased. The seed must be 
tightly pressed into the vessel, and each sample should 
weigh aoout 200 grms. The samples (about 200 gnus.) 
for the germination tost are to be preserved in cloth bags, 
and not in air-tight vessels. The sampler must despatch 
the samples within 24 hours, one sot being sent to the 
purchaser, one to the vendor, and a third retained. — J.P.O. 


Phosphates ? Process for the preparation of assimilable . 

E. Ciselet and C. Deguide, Brussels. Eng. Pat. 3074, 
Feb. 6, 1914. Under Int. Conv., Feb. 28, 1913. 

Sei Fr. Pat 468,042 of 1914 ; preceding.— T. F. B. 


Fertiliser and process of manufaciuring the same. T. 
Kndoel, Neuatadt, Germany. U.S. Pat. 1,108,189, 
Aug. 26, 1914. Date of appl., Dec. 13, 1910, 

Sii Ft, Pat 423,662 of 1910 ; this J., 1911, 638.— T. F. B. 


XV1L-4;UGARS ; STARCHES; GUMS. 

JBeei seed ; New Oerman standards for the trade in . 

W. Edler. Fiihling's Landwirtsoh. Zeit, 1914, 68, 
26^277 ; Monthly Bulletin of Agricultural Intelli- 
genoe, 1914, 5, 862 — 857, 

A HUMBER of interested bodies have drawn up a new set 
of standards, embodying modifications that have been 
proposed from time to time, and including instructions 
lOT sampling and the oaloulation of the deauction to be 
made in the ease of seeds not coming up to standard, 
but yet saleable. Standards for beet seed. (1) The seed 
must be delivered in good oonmtion, fit for use, and, except 
for the screening neoessaxy in cleaning, not graded 
aooording to the site of the clusters. It must belong 
to the variety specified. (2) It should contain 
at least 86% of dry substance, but is saleable with 83%, 
in wUok case the excess of moisture must be allowed fmr 
(aesOsMe 6 below.) (3) The purity should be at least 
96^ and clustexs psesing through a 2 mm. ((H>8 in.) 
eieve moat be considered as implies. Seed of 94*5% 


[iSfupar] Cane ; Disinfection of before planting. A. H. 

Rosenfeld and T. C. Barber. Intern. Sugar J., 1014, 
16 , 410— 412. 

Experiments at the Tuoum4n Experiment Station 
showed that a prelimini^ treatment ox plant and ratoon 
canes with Bordeaux mixture is not profitable, the slight 
increase in the crop being insufficient to compensate the 
extra expoiise.--J. P. 0. 

Sugar-cane juice ; Potash content of . C. S. Taylor. 

Agric. J. India, 1914, 9, 236—246. 

From the beginning of December 1913 until the middle 
of February 1914, fortnightly determinations of the 
potash content of the juice of Khari cane grown on 
various |dots were made. The perchlorate method of 
estimation was used, sulphates being first removed with 
barium chloride. The mean sugar content of 38 samples 
of juice was 13-79 and the mean potash content 0*191%. 
There was very little correlation between potash oontent 
and sugar content. Sim ilar determinations were made with 
juice from different varieties of oane ^own under similar 
conditions. Here there was some evidence that a high 
potash oontent was accompanied by a low sugar oontent. 
The mean potash content of the 38 different varieties 
examined was 0-174, varying from 0H)60 to 0-272% and 
average sugar 17 to 18%. — ^L. J. db W. ' 

Saw sugars 7 Valuation of . F. G. Wiechmann. 

Sugar, 1914, 16 , No. 8, 27-31. 

SiYYiABTH^s proposed method (Z. Ver. deut. Zuokerind.^ 
1894, 399) of vafuing raw beet sugars by meant cf the 
normal erganio non-sugar” (total non-sugar 
minus ash) has been examined by the author to test 


iwjacniL, iii>.n.] 






itSAppliMbiUtyionwouieittgMn. The value 2*97, which 
waa ahowii to be valid for beet engan, does not hold good for 

the olaaeee, aa oentrifugals (1^53 — 1*72), muaoo- 

vadoa (l*60-~2*34), mata (1*42—1*57), and molaaaea aiigare 
(1.75^2*11). Having aaoertained the claaa constant, Uie 
** organic non-augar ’^may be calculated by the formula : 

calculating the rendement of a raw 

sugar any formula taking into account the ash alone 
must be inadequate, since the organic non-sugar also has 
a melassigenic function, and the general use of a yield 
formula taking into consideration both factors is advocated. 


Filiralion ; Cause of difficult tw the fiUer -presses [when 

working the carbonataiion process tn the beet sugar 
factory], H. Wesely. Oesterr.-Ungar. Zoits. Zuckcrind., 
1914, 48, 66—88. 

Difficult working of the hlter-pressos in the beet sugar 
factory is stated to be caused by the presence in the scums 
of minute gas bubbles, which impart a sandy feel, hithi^o 
generally believed to be caused by fine grit originating 
from the lime used for defecation. These gas bubble 
obstruct the. pores of the cloths, and render ^y filtration 
impossible, notwithstanding the application of high 
pressure. To avoid their presence in the scums, the uso 
during carbonatation of the stirring appliances formerly 
genei^ly employed is advocated. — J. P. O* 


Qum; Determination of the in [cane] moJassM. 

L. G. L. Steuerwald and T. van dcr TJnden. Archief 
Buikerind. Nederl. -Indie, 1914, 22, 1033 — 1071 ; Intern. 
Sugar J., 1914, 18, 430-431. 

Affeoxiisats results only are obtainable by precipitation 
with strong alcohol, as pectins and certain organic acid 
compounds are also precipitated. More reliable and 
concordant results are (mtained by the following process : 
50 grms. of the sample are dissolved in 100 c.c. of water, 
and 20 c.c. of the solution are treated with a mixture of 
150 c.c. of 95% alcohol and 30 c.o. of hydrochloric 
acid. The resulting precipitate is collected on a tared 


Pativto, 

Sugar ; Process for refining J. 0. Kremera, Mil- 

waukee, Wis. U.8. Fat. 1,107,172, Aug. 11, 1914 1 
date of appl., July 30, 1913. 

Imfvbx sugar solutions are defecated with lime, and 
treated first with carbon dioxide until neutral to phenol* 
phthalein, and then with suljdiur dioxide until slightly 
acid to UtmuB. — W. P. S. 

Lemlose ; Process for transformina into mannitoi by 

hydrogenation, T. Lupieri and H. Mayer. Fr. Pat. 
468,920, May 6, 1913. 

Lsvulosx is hydrogenated (a) by electrolysing a solution of 
the sugar in dilute sulphuric acid or alkali between inert 
electrc^es, (6) with hydrogen at a pressure of at least 3 atmo- 
spheres in presence of finely divided metals or metallic 
oxides, at not above 70^^ C., (r) with nascent hydrogen pro- 
duced by the action of rhodium black or other finely 
divided albed metals on formic acid, or (d) continuously, by 
the action of sodium amalgam produced electrolytioally. 

— -L. B. 

Manufacture of ethers of carbohydrates of the type (C',//ioO|)n 
and their derivattves. Ft. Pat. 468,162. See V, 


Production of glucose and alcohol from sawdust and other 
cellulosic material. Fr. Pat. 468,188. See XVII h 


XVnL-FERMEIITAnOS ISDUSTBlEaL 

Beer worts ; Influence of temperature on saeeharometer 

readings in , G. Rossi. Annali Chim. Appl., 1914, 

2, 27—35. 

From the results of the author’s experiments with different 
types of saccharometera, together with results of other 
investigators, the following table has been constructed, 
from which the true value at the normal temperature of 
17*5° 0. can be calculated from saeeharometer readings 
at other temperatures, with sufficient accuracy for practical 
purposes in the case of beer worts of average gravity : — 


Temp. 

Correction. 

Temp. 

Correction. 

Temp. 

Correction. 

By weight. 

By vol. 

By weight. 

By vol. 

By weight. 

By vol. 

•c. 



“C. 



•c. 



12 

—0-26 

—0-28 

25 

+0*46 

+ 0-50 

38 

+ 1*51 

+ 1*05 

18 

0-22 

0*24 

20 

0*52 

0*68 

30 

1*00 

1*75 

14 

018 

010 

27 

0*50 

0*«« 

40 

l*ft0 

1'65 

15 

0-13 

014 

28 

O-ftft 

0*74 1 

41 

1*70 

105 

1ft 

006 

000 

20 1 

0*74 

0*82 

42 

1*80 

20ft 

17 

0*03 

0*03 

30 

0*82 

0*91 

43 

1*00 

2*17 

18 

-I- 003 

+008 

31 

000 

1*00 

44 

2*00 

2*26 

10 

000 

0*00 

32 

0*08 

1*00 i 

45 

2*10 

2*30 

20 

0-lft 

01ft 

S3 

1*0« 

1*18 

4« 

2*20 

2*50 

21 

0-21 

0*22 

34 

; 1*15 

1*27 

*7 

2*80 

2*01 

22 

0-27 

0*20 

85 

1*24 

1*30 

48 

2*40 

272 

23 

0-38 

0*3ft 

8ft 

1*33 

1*45 

40 

2*59 

2*83 

24 

0-30 

0*43 

87 

1*42 

1*55 

50 

2*70 

2*05 


[See also ** Bates’ Saeeharometer Tables ’* used by H.M. Customs and Excise.] — A. S. 


paper, washed with 95% alcohol until neutral, and treated 
first with warm water, and afterwards with 10% hydro- 
ohlorio acid, again washed with warm water till neutral, 
dried at 105*’ C., weired, and incinerated, the weight of 
ash being deducted to give the net weight of true gum. 
The total gummy substances are higher in defecation tiian 
in carbonatation molasses. — J. P. 0. 

Yield of akoM from cane m dasses of differeni foaroes. 
Owen. See XVIL 


Enzyme action ; ConMancy of the optimum Umperature of 

under varying concentrations of suhstrite and of 

enzyme. A. Comi^n. Roy. Soc. PToc.. 1914, i7B, 
245-254 ; 88B, 258—262. 

Ik the hvdrolysia of salioin by emulsin (kferck’s prepara- 
tion) and of i^tose by the i^tase of Aspergillus oryxae 
(takadiastase), variation of the oonoentiations of substrate 
and ensyme were found to have no effect on the tempera- 
ture of maximum activity of the respective e^rmes. 
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MohBies ; Yield of akohd/f^ 

8 (mfee 9 . W. L. Owen. Sugar, 1914, 16, 31-3^. 

Thi figuroa given show the yield of alcohol 

itom different sources, and the prolito «rom ite distillation 

.estimated on the basis of denatured spirit 

iselling at 37 cents per gallon, and molasses costing 5 cents 

per gallon : — 


Brewery; Vat M 
Wehrle. Fr. 


0 . 


tte or for other poffotee. 

Pat. 468,746, Feb. 20, 1014. 

I Thk vat ia divided by a number of arched partition, into 
.uperpoeed independent compartment.. SucoeenTO coti- 
nartmcnt. are joined together by iron ring, to which the 
SJlshed partition, and the edge, of the 
soldered; or, the connecting ring, may be provided 


•Source (»f 
molassea. 

• Unix. 

Sucrose. 

(ilucose. 

Total ^ 
RtiKars as 
^ Riucose. 

Theoreti- 
cal yield 
In proof 
spirit. 

1 1 

1 Maximum 
{ yield ill 

1 proof 1 

j Hplrit. ; 

, i 

Fair yield 
of alcohol 
80%. 

Value of 
alcohol, 
eents. 

Value of 
molaaseM 
when cf)n- 
verted into 
alcohol T>er 
gall. 

Profit, in- 
cluding cost 
of luoIaHses. 
cents. 

Ouba ' 

IsOUlHiana . . 

Mexico 

Hawaii 

Porto Rico 

: HS-DH 

1 85-84 

83-27 
U3-ri 

1 85-r> 

' 30-45 

30 35 
30 05 
! 35-20 

35-8 

' Ifi 84 

' 27-30 

, 21-82 
12-57 
18-3 

1 

1 55-11 

I 50-22 

, 53-32 

40-47 
.55-89 

1 __ 

i 1-03 

1-10 
0-98 

I 0-00 

1 1-04 

1 * “ ' “1 

0075 1 

1-04 
0028 
0-91 

0-08 

0-82 

0-88 

0 78 
0-70 

0 83 

1 i 

1 ^ 

10-5 

8-4 

1 8-0 

0-6 

4-3 

.5-5 

3-4 

3- 5 

4- 5 


-J. P. 0. 


Mdkyl aleoU ; Drleclion of — A. Z. Untor.. 

Nahr. tlcnussm., 1914, 28, 98 JJ. 

The solution under examination is slowly distilled in a 

S torlgll the cork of which i» pio..e<l.» 

at an ancle of 00”, a copjwr spiral being placed m tlu 

tihe just l»low the benZ Xo i» 

a small llask immersed m ice- water, and the irst I c.c. is 
rformaldehydo with 5 cc. f fj 

containing morphine. The test will deU-ct O Oo grin, oi 
methyl alcohol. — C. A. M. 

Preparation of a-methyl- and a-ctkyl-glwoeiiee. Aubry. 
See aX. 


Patents. 

Moeh mere .1. Schaefer. Frankfort-on-Maine Oermany. 
Eng^C’. lUs. July 24. Under Int. Conv.. 

Aug. 10, 1912. 

A Fixan head, with inlet and outlet valve® controlling 
the Sow and outflow poaaage. forniiHl by the hole, in the 
filto™riato.. i. placed' centrally between two .eni* of 
triLniMi cxtoudinc iu opposite directions. The Inter 
S’Jl rpr^d toV^^^ any .uW.le mea™ and 
arc so oonstnioted that free access is provided on one side 
Tirmto-cake for the .parge water to the whote 
Surface of the cake, and a .pace i. provided on f*® «thcr 
aide of each cake for the .panting, to flow away t**® 
whole .nrfacc of the cake. Each .enee »* 
connected with a common canal for admission of the 
water to each cake and to 

for withdrawal of the sparging, froni each cake, the rato 
of flow of water and sparging, in each canal at each cake 
^^iS^’uttorally the" sLif The eP»J® 

.nH the Boanzing. leave, at the same end of the senes oi 
Slto • ffc to maximum flow and mimmura pressure 
tr^idntred at one end of the .erics of frames, a^ 
the Smum flow and maximum pressure »t the other 
and the inflow and outflow prereure. on the sides of 
-each Clio are substantially the same. Ii. te. 

W Scott, Birmingham. Eng. Pats. 21,925, Bept. 
1913, and 7729, Match 27, 1914. 

Tw« veast is trMMferred from the fermenUtion vat to a 
otaLfrewfl from which it i. forced by gas prereure into a 
the filtrate 

The plpw for conveying the to 
Md the mSZ therefeom ^entataon vsft may 

ie coiiod by water.ja<*eta.-'W. P. S. 


with projecting rims which engage with, or are bolted to 
corresponding rims at the edges of the com^iartm^te.^ 

(A) Wims and (h) spirits, nmres, bra7diejf, etc. i 

Fr. Pats. (A) 408,700 and (n) 468,701, April 30, 1913. 

A MIXTURE of radioactive material, freed from any 
injurious constituent, and a plastic substance such 
cement, is moulded into a suitable J"!* 

immersed in the liquid to treated, whereby ageing is 
effected much more rapidly than by storage.— L. fc. 

Dietilling apparatas ; Contin-mu, A. L. 

Manila. Philippine Islands, U.S. Pat. M0b,8,l.!, 
Aug 11, 1914 ; date of appl., Aug. 31, 1911. Renewed 
April 29, 1914. 

A SERIES of boilers is connected with a main fractionating 
column and with an auxiliary column. 1 ho vapours from 
the boilers pass up the auxiliary column 
main column, and the “ mash is /^mgh the auxiliary 
column into the first of the senes of boilers.— W. H. t-. 

Rectificution ; Process for the continum^ 

tail products of . P. Harm. Fr. Pat. 467,838, 

April 7, 1913. 

The tail products are admitted to a rectifying column 
fitted with at least 34 plates so that the ethvl and amyl 

alcohols may be completely “thrfrSd^inh 

The amyl alcohol accumulates between the 7th and l-th 
plates, and when it separates in drops, the bquid is with- 
drawn from this part of the column. The ^ 

amvl alcohol subsequently decanted from the liquid 
should amount to about 26% of the total volume of hquid 
withdrawn.— L. E. 


aiwoee and ethyl alcoM from eawiaetand oth^ ceHul^ 
Z^iale; Production of . A. de Pamaniiky. 

Ft. Pat. 468,188, April 17, 1913. 

Th 4 process is essentially the same as t^t dowribed in 
Ft. Pat. 464,602 of 1913 (this J., 1914, 497). After beii^ 
tr^ted with ammonia and washed, the “^tenal » 
thoroughly mixed with the sacohanfyu^ agent 
acid) Mfore it is introduced into the autoclave fw 
saccharification. The saccharified woduot “ 
from sulphuric acid, preferably by banum oarb^ 
and purified by one of the methods pwviouidy descriW 
or byfwexing it and then separating it from the snow thus 
formed.— 
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Li^idi [teinfi, gpiriU, etc.]; Treatment of /or 

improving the quality. C. Henry, Coyo, France. Eng. 
Pat. 19,346, Aug. 26, 1913, Under Int. Conv., Aug. iW, 
1912. 

See Fr. Pat. 469,141 of 1912 ; this J., 1913, 1167.— T. F. B. 

ir ineSy liqueurSy and other vegetable exiracis ; Process of 

clarifying y ageing y and refining . E. Monti, Turin, 

Italy. U.S. Pat. 1,108,777, Aug. 25, 1914. Date of 
appl., Sept. 29, 190.5. 

See Fr. Pat. 358,287 of 1905 ; this J., 1906, 230.— T. F. B. 


Patents. 

Camoy cofftty and like seeds ; Continuous puipingy tBOshingt 

developingy drying y and polishing of o»d machinery 

or apparatus therefor. G. Watt, Lockerbie, Scotland. 
Eng. Pat. 16,703, July 8, 1913. 

The Bceds are subjected to the action of water, steam, 
and agitating devices until the outer pulpy coating is 
softened and rendered detachable ; they are then washed, 
subjecUnl to the action of hot water and air, with or 
without the addition of chemical agents, dried, and 
polished. The different vt'ssols may be combined in one 
machine, the various ]mrts Ixung removable. — W. P. S. 


Alcohol; Process of manufacturing . F. Thatcher, 

El Paso, Texas, and L. M. Stiles, Hachita, New Mexico, 
U.S.A. Eng. Pat. 6776. March 17, 1914. 

See U.S. Pat. 1,096,965 of 1914 ; this J., 1914, 659.— T.F.B. 


XIXA.-FOODS. 

Gluten ; Variations oj . Marchadior and Goujon. 

J. Pharm. (.’him., 1914, 10, 191—202. 

Addition of foreign flours (rye, barley, etc.) to wheat flour 
diminishes the quantity of gluten obtainable from the 
latter on kneading with water (see Balland, this J., 1899, 
389), and if the proportion of foreign flour is sufficiently 
high (e.g., 40<)^, of rye) no ghikm is obtained. The cause, 
of this appears to bo physical, for inorganic substances 
such as talc, magnesia or silica, in the form of (jowder, 
Iwhave like foreign flours in this respect. Variations in the 
gluten-content of wheat flour itself, or of the wheat grain, 
are on the (Jther hand probably due to deviations from 
the optimum proportion (3:1) between the gliodin and 
glutenin which together constitute gluten (cp. Baker and 
Hulton, this J., 1908, 373) and which are interconvertible, 
the former iKsing u deoxidised, hydrated derivative of the 
latter. 8uch deviations may occur during the germination 
t)f wheat grains, or during the milling process if this is too 
vigorous and the particles bocomo overheated. The 
projKirtion between gliadin and glutenin may also be 
affected by the weather conditions during the growth of 
wheat, and by the conditions of storage of flour. It is 
known that if the acidity of flour exceeds a certain small 
value (0 05%) the separation of gluten is to some extent 
inhibited, and the authoi*H suggest that the higher gluten- 
content of wheat grown on virgin soil (America) as com- 
pared with that from highly manured soils, may be due to 
a slightly higher acidity of the grain in the latter cose, 
arising frorn the large quantities of suinsrphosphatc 
manures employed.- --J. H. L. 

Casein [in nn//;] ; The ferric alum determination of . 

Arny and H. H. Schaefer. J. Ind. Eng. Chem., 

1914, 6, 748—751. 

Five c.c. of milk are mixed with 5 c.c. of standardised 
ferric alum solution (48-2224 grms. FeNH 4 (S 04 )„ 12H,0 
per litre), and after I hour, the mixture is filtered with the 
aid of suction, and the precipitate washed free from 
soluble iron compounds. The excess of iron in the 
filtrate and washings is determined by digesting with 
3 C.O. of 31% hydrochloric acid and 2 grms. of potassium 
iodide for 30 mins, at 40° C., and titrating the liberated 
iodine with N /60 thiosulphate. For rapid work the 
excess of iron may be determined by mrect titration 
with N /lO alkali, using phenolphthalein as indicator. 
1 c.c. of the ferric alum solution is equivalent to 0*06934 grm. 
of casein.— A. 8. 

New adulterant of cacao buUtr. Grimme. Sec XIL 

Cohune nuts from British Honduras. Set XII. 

D^Uan and determination of eaeeharin in complex mixtures* 

Condelli. Su XX. 


Cacao and like seeds ; Treatment or method of preparing — — 
and machinery or apparatus therdor. G. Watt, Lockerbie, 
Scotland. Eng. Pat. 13,011 of 1914 ; date of appl, 
July 8. 1913. 

Cacao beans are subjected to the action of hot or cold 
water wliile contained in a perforated rotating voase), 
provided with an agitator and mounted in a chamber. 
Chemical agents, such as potassium pormanganato, 
vinegar, etc., are added to the water which is continuously 
supplied to the chamber, and air is blown into the liquid. 
Sterilisation may subsequontly be effected by cutting 
off the supply of wafrr and admitting steam until the beans 
are heated to 120“ F. (49° C.). — W. P. 8. 

TeOy coffee y and the like; Means and apparatus for the 

production of dry extracts of . M. 1. Bray, Ucalby, 

A. C. T. F. Waugh, Bradford, and H. Ingle, Scarborougn. 
Eng. Pat. 18,873, Aug. 20, 1913. 

The extracts are evaporated in a chamber having a large, 
level, sU-Am-heated base divided into a number of com 
partments supplied separately with steam so that the heat 
applied to different portions of the base may be varied 
or regulated. An anti-splash is arranged in the upper * 
part of the chamber, which is connected with a device for 
exhausting the air and vapours, and the cover is fitted 
with observation windows. — W. P. 8. 

Emulsions ; Manufacture of [for margarine], K.« V. 

Schou, Co£>enhagen. Eng. Pat. 19,344, Aug. 26, 1913. 
Fat is emulsified with a liquid, such as skimmed milk, in 
which a gelatinous or ropy fermentation has boon induced 
by e.g. inoculation with lactic acid bacteria, or with a 
culture of micro-organisms producing aromatic compounds 
and lactic acid. — V. A. M. 

Foodstuffs ; Process for preserving liquid . Qes. f. 

yumlisation m. b. H. Uer. Pat. 275,871, March 1, 1913. 

A SMALL quantity of bromine or iodine in alcoholic solutions 
containing at least 2% of ethyl alcohol, is used as pre* 
servativo. For example, 10 kilos, of egg yolks are treated 
with 10 grms. of iodine dissolved in 200 grms. of absolute 
alcohol and 200 grms. of water. — T. F. B. 


X1XB.-WATER PURIFICATIOM ; 
SANITATION. 

London waters; Chemical and bacteriological examinaiipn 

of the . A. C. Houston. Metr. Water Board. 

Eighth Annual Report, April, 1914. (See also this J., 
1913, 921.) 

Tms report covers the year ended Slst March, 1914, The 
mo4t notable event was the recurrence of the algal trouble 
in the Staines reservoirs, due this year to the grow^ of 
TabeUariUy which render^ the water almost ui^lterable. 
The remedy used was to treat the water with copper 
sulphate and dilute it largely with raw river water. 

In addition to the usual oxygen absorption test for 
3 hrs. at 80° C., 4*hour tests were also maoe over a con- 
siderable period ; they gave results 5% higher. In the case 
of unsatisfactory waters there is a striking parallolism 
between the results of a 5 mins, oxygon alworption test 
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and the usual 3-hours test. Taking 0-1 as the basis for 
objecting to the quality of a water on the S-houre test, 
the corresponding figure for the 5-minfl. test is 0*038. The 
bacterial count on bile-salt agar, previously confined to 
the raw river water, was extended to the filtered waters. 
The number of bacteria found averaged less than one 
per c.c. The result of the test is most reliable in winter ; 
occasionally in summer, higher results are obtained, but 
the colonics are not of typical appearance, and there may 
bo a growth in the wat<‘.r of bacteria which are not neces- 
sarily of intestinal origin. In averaging the number of 
bacteria in the raw rivc^r water, all the results have been 
included, but at tim<‘s of high flood, counts of 25,(KK) have 
been obtained, and it is considered that if these high 
counts M'cre excluded, a more accurate average figure 
would be obiainwl. Further, as there is no reason why 
tho. intakes should not be (•.losod at these times of hign 
flood. th(i exclusive average figure would more truly 
reflect the quality of the watt^r abstracted. Full tables 
with details of the chemical and bacteriological roBuh« for 
the raw and filtered waters thro\ighout the year are 
given. It is considered that the means now adopted for 
the purification of the siijjply are such as to render the 
water reasonably, if not absolutely, safe for drinking 
purposes. — J. H. J. 

Rivn waUr and se.wage ; Smrch for ^nUlutgenic* microbes 

in . A. ('. Houston. Melr. Water Board. Tenth 

llesearch Report, June, 11)14. (Sec also this tf., 1912, 
and 1913, 704.) 

A KNOWN number of typhoid bacilli was added to samples 
of sewage, and by suitable means a proportion of them 
was again isolated. It was calculated that it would be 
possible to isolate one typhoid bacillus from 0*00060 c.c. 
of sewage, and as non<' was isolated from control samples 
of the sewage used, the conclusion is that they were 
absent from that amount of such sewage. The average 
number of other bacteria in 0*00000 c.c. of the sewage was 
704, whilst the volume of raw river water containing 704 
bacteria was 17 c.c. As the filtered water is about 1000 
times purer than the raw water, it follows that'17,000 c.c. 
of Jhe filtered water would not contain a single typhoid 
bacillus. For isolating the B. typhomis from water, a 
“ malachite green ” solid medium was superior to ox-gall 
and “ brilliant green ” liquid media. In a series of 
expcirimonts upon the vitality of the li. typlwsnx in water 
stored at different temperatures, it was found that the 
bacilli and also B. coli lived mucli longer near the freezing 
point than at 20“ C. No constant difference botwei'ii the 
fermentation characteristics of streptococci of human 
origin and those from animal dung could 1 h>! detected, but 
the number of lactose-fermenting streptococci in animal 
dung was very small. In examining stored water for 
survival of B. coH and other organisms, it has been objected 
that the diminution in the number of bacilli might be due 
to clumping and to adhoreiico to the sides of the vessel, 
but no increase in numbers was observed after shaking 
the samples with lead shot or sand. Bevitalisation is 
considered to be the oliief factor in producing the changes 
observed under storage. In some laboratory experiments 
on the excess lime method of sterilisation, B. coli died in 
7 days in tap water containing 4 parts of OaO per 100,000, 
whereas in the water, boiled or unboiled, without lime 
it survived for 25 days. Excess of free lime was necessary : 
infests using just sufficient to neutralise the oarbonio acid 
acidity, the B, coli was still alive after 13 days. — J, H. J. 

Seivage t Clarification of by fine screens. K. Allen. 

Proc, Amer. Soc. Civil Eng,, 1914, 40, 1839 — 1910. 
The dividing lino between coarse and fine screens is taken 
as being an opening of f in. or 16 mm. Only screens 
which are cleaned above the surface of the sewage are 
considered, and of these there are five typos. The band 
screen consists of an endless flexible band, either of wire 
mesh or links, which passes over upper and lower rollers. 
In the screen at Hamourg the links are 0*6 in. a{>art and 
are made of an aluminium alloy. The screen is inclined 
and revolves at the rate of 1—2 in. per sec. At the top, 
there is a comb or rake to pass between the links to 
remove the screenings. Before passing through the 


screen, the sewage flows through a grit chamber. The 
screenings removed contain H.O 83—93%, and N 0*1 — 
3*7% when dried. At Carshalton, Surrey, a band con- 
sisting of perforated steel strips with holes of | in. diam. 
is usM. It will remove about 2*6 cub. yds. of iroUds per 
million gallons of sewage. The wing screen consists of an 
axle on which flat vanes are set radially. At Frankfort 
the axle has five vanes consisting of steel bars 0*4 in. 
apart. The screen revolves in the sewage channel which 
has a depression under the screen. As a vane riflW 
out of the sewage, a rubber scraper is forced along it 
from the axle outwards, and tho screenings are dropped 
on to a horizontal steel plate which transfers them to a 
bolt conveyor. Tho cost is 9d. per cubic yard of screen- 
ings. At Bradford similar screens are in operation, the 
bars being about 0*5 in. apart. When a pair of vanes 
reaches tho horizontal, tho screen stops and a rake is 
introduced and withdrawn mechanically. In tho shovel- 
mne, screen tho vanes are semi-circular and fixed between 
two circular plates whieh form the sides of tho screen. The 
axle is hollow and partly open, and contains a belt con- 
veyor. Wlien a vane is in the uyiright position, the 
solids droy) off on to tho belt. The vanes are cleaned by a 
brush on the end of an arm swinging from a centre near tho 
middle of tho adjacent vane. At ytrassburg where the 
vanes are formed of V-shapod wires, 0*1 in. apart, the 
suspended matter in the sewage was reduced from 211 
yiarts per 100,000 to 78*5 parts at a cost of 3d. yx^r cubic 
yard of screenings. The drum screen consists of a truncated 
cone of perforated yfiates or wire mesh, which rotates on 
a horizontal axis. There are radial plates which raise 
the screenings and droy) them into a central hopper 
delivering into buckets. At Trier, Germany, tho per- 
forations in the plates are 0*1 in. diameter and 0*04 in. 
ay)art. Tho cost of working is fis. 9d. y)er million gallons. 
Tho Uiensch-W url screem consists of an annular disc sur- 
mounted by a truncated cone, both of which are yxsrforatod 
with slots 0*04 — 0*2 in, in width. Tho disc is mounted 
on an inclined shaft and is y>artly submorgtid. When 
raised out of the sewage, the solids are removed by brushes 
revolving on arms from another shaft. At Dresden 
whore the slots are 0*08 in. wide, tho solids removed 
averaged 1 cubic yard y)er million gallons and oontainod 
84% HaO. Fine screening of sewage is suitable in cases 
whore there is a large body of water cay)ablo of receiving 
the screened sewage witnout further treatment. The 
efficiency is comyxirablo with that of plain sodimontation 
tanks, 30 — 50% of the susyHmdcd solids being removed. 
Tho screenings contain less water an»l are more convenient 
to handle than tank sludge. — J. H. J. 

External corrosion of cast-iro7i pijic. Pugh. See X. 

Patents. 

Pumps f Wafer],* Process of prokcling from ozone. 

C. Knips, Charlottonburg, Germany, Assignor to Siemens 

und Halske, Akt.-Gos., Berlin. U.S. Pat. 1,103,211, 

July 14, 1914 ; date of apy)l., July 18, 1911. 

To prevent corrosion of tho inner metal parts of tho ypump, 
special lubricants are employed, and a small quantity of 
water is supplied to the pump simultaneously with the 
ozonised air. This water and tho ozonised air are forced 
together through the water to bo sterilised. — W, H. C. 

Water' Process for clarifying and sterilising . C. 

lilaseatsob, Assignor to Permutit-Akt.-Qes., Berlin. 

U.S. Pat. 1,107,199, Aug. 11, 1914 ; date of appl., Feb. 6, 

1914. 

The water is treated with such quantities of a perman- 
ganate and a manganous salt as to produce a clear brown 
solution of colloid^ manganese oxides, and is then filtered 
through sand.— W. P. 8. ' 

Water and other liquids or the like; FiUering of . 

D. Dunbar, Glasgow. Eng. Pat. 19,142, Aug. 23, 1913. 

Paballel screens of wire-cloth are arranged in a chamber 
and two feed tanks fitted with baffle-plates are raovided 
for supplying the water to the chamber. Wnen the 
screens oMome clogged, they are cleansed by means of 



fill 





imter dtagdd with $k unto preiam, Mvi^eiS thnwigh 
ft ipiftyiiig device which k loweroa brtwcca them ; tms 
•pvftyi^ deyioe cftn be xftked, loweied, o# i^ved from 
<me let of wieeni to ftnother ftc leqnhed.'—W. P, S. 


YToik wekr#; Appmraku M ike pmifaahH 
Geiger’Mhe FftSdh lOr Strftvea-oiid.Hftftih&twfti* 
ieraiu cArtikel Qee. m. b. H. SV. Pftt 4d8,7d9, Peh. 20» 
1914/ 


Waieri Proeeee of removing carbonates from . K. 

Sohfempp. SV. Pat. 468,047, Feb. 4, 1014. 

Dissolved oaloitim and magnesium oarbonates may be 
precipitated from water by heating the latter to near, or 
above, its boiling point under pressure, and then, as 
quickly as possible, subjecting it to a low pressure. 


VUra-violet rays ; Process for submiUing liquids to the 

action of . J. de Kowalski- Wierusz. Fr. Pat. 

468,216, Feb. 6, 1914. Under Int. Conv., Oct. 27, 1913. 
The liquid is sprayed by means of compressed air or steam 
into a series of vertical tubes arranged about a lamp 
emitting ultra-violet rays ; the lower ends of the tub^ 
are in connection with a collecting channel. Or, the 
liquid may be sprayed directly into a chamber con- 
tiunlng the lamp. Oil may be treated or mixed with 
oxvgen before being submits to the action of the ra 3 rs ; 
a bfoaching effect is thereby obtained. — W. P. B. 

Liquids; Sterilisation of by uUra-vioUi rays. A. 

Douilhet. Fr. Pat. 468,617, April 28, 1913. 

The lamp is placed in the centre of the liquid to be 
sterilised and may be surrounded by a quarts jacket 
in order that it may be worked at a high temperature ; 
if the lamp is placed directly in the liquid, metal mounts 
are provided at the ends so that the electrodes are not 
oooIm. a photometer, depending on the principle that 
ultra-violet rays pass through quartz but not through 
ordinary glass, is used to ascertain whether the rays 
are traversing the liquid thoroughly. Baffle-plates in the I 
sterilising chamber cause the liquid to flow in close contact | 
with the lamp. The liquid, if opaque and containing fat 
globules, may be dilute with water before being passed 
through the apparatus, and concentrated subs^uently 
under reduced pressure ; the sterilisation may be carried 
out at such a temperature that the fat globules arc melted. 

— W. P. S. 


Sevfoge sludge; Method and apparatus for concerUrating 

. J. Grossmann, Manchester. Eng. Pat. 22,778, 

Oct. 9, 1913. 


Av inclined screen, composed of Mlvanked iron ban 
united by cross-bars, k placed in the ohamid conveying 
the waste-water. An endkcs ohain band, oanying 
brushes, travels over the front faoe of the screen mm 
removes the collected solids to a reoeptaole situated 
above the apparatus. Means are provided for raking 
the screen from the water ohannel— W. P. S. 

Pefuse destructor. W. Ramsay, London. Bag. Pet. 
19,983, Aug. 22, 1918. 

The destructor furnace consists^ of two conical portions 
connected by a vertical portion; a shoot delivers the 
refuse into the upper conical portion. The grate k plaoed 
at the bottom of thedower conical part ana below thk k 
an ash-pit. The air supplied to the fumaoe k pre- 
heated by passing it throu^ pipes surrounding the lower 
part of the fumaoe; the fumes and combustion gases 
escape through a dust chamber and a flue.-— W. P. S. 

Industrial production of ultra-violet rays by means of 
[efrWfftc] sparks. Fr. Pat. 468,216. See XT. 

Process and apparatus for the electro-chemical treatmcni of 
liquids [e.g. ufater]. Fr. Pats. 468,242 and 4^l^7. 
See XI. 

Patent Case. 

Permutite ; Process of revivifyina or restoring , G. 
Sohweikert and A. Czeozowiozka, Vienna. Eng. Pat. 
23,706 of 1912 (this J. 1913, 377, 648, 671). of 

Patent, Design, and Trade Mark Cases. Vol. XXXI. 
Appendix No. 1, Jan. 28, 1914. By permission. 

This was an opposition to an application for the nant 
of a patent, on the ground that the word “ permuute ** 
used by the applicant was a regktered trade mark. Per- 
mutite consists chiefly of s^ium-aluminium siUodte. 
The Comptroller-General held that the use of a registered 
trade mark in a specification by another was prejudicial 
to the rights of the registered owner, unless it were pointed 
out that it is a registered trade mark or k the property 
of a specified firm. The specification was oraerM to 
be amended. 


Bewaob sludge is treated with a small Quantity sulphuric 
or other mineral acid, allowed to stand until separation 
has taken place, and the liquid portion drawn off. 
With sludge containing about 10% of solid matter, 
about 0«3% of its weight of sulphuric acid may be used. 
The treatment may be carried out in a tank such as that 
described in Eng. Pat. 28,328 of 1911 (this J., 1913, 169). 

— W. P. S. 

Waste-water from towns and industries; Process and 

apparatus for removing solids from and for receiving 

tM sludge in a solid Hate, ^eoh, Chabal ct Cie. Fr. 
Pat. 468,134, Feb. 6, 1914. 

The waste water is delivered on to a horizontal travelling 
band of perforated metal and thence on to another band, 
and so on, the bands being arranged one below the other 
in a Berks of steps and scrapers provided at the ends to 
remove the residual BoUd mattOT and deliver it into 
receptaoks. The water is, finally, passed on to bacterial 
beds or on to land. The whole apparatus may be encloeed. 

— W. P. 8. 

Sewage sludge and similar suhstances ; Process of treating 
. E. W.Janson. Fr. Pat. 468,864, Fsb. 24, 1914. 

Pbessid sewage sludge k sprayed with 0-6 to 4% of its 
weii^t of pe^l and k then oktilled at 260^—480'* 0. ; 
the oik, ammonia, etc., dktilling over are collected. 
The temperature k then raised to 660° C. and the final 
residue remaining in the retort k used is a manure or 
for precipitating fun^ quantities of raw sewage.— W,P,S. 


XX.-ORGANIC PRODUCTS ; MEDIOIRAL 
SUBSTANCES; ESSENTIAL OE8. 

Nux vomica and its preparations; Determinatian of 

alkaloids in . M. Azadian. Ann. Ohim, Analyt., 

1914, 19, 164—166. 

10 OEMS, of powdered Nux vomica axe made alkaline with 
6 grms. of ammonia and repeatedly extracted with a 
mixture of 26 grms. of chloroform and 60 grms. of ether 
until all alkaloid k removed. The filtered extracts ire 
united, concentrated, acidified with dilute nitric adcL and 
completely extracted with water. The add hquid k 
warmed to expel volatile solvents, cooled and 10 o.c. of a 
6% solution of silicotungstic acid and 10 o.o. d 10% 
nitric acid added. The mixture k heated to boiling, 
cooled and jbhe precipitated sUicotuuMtatee of itryohidtte 
and brucine separate washed, driM and ignited. The 
weight of residue multiplied by 0*498 gives the weight 
of haloid. Strychnine siliootozuntate hss the fbrmnla, 
12W0„Si0t,2H|0,4C„H„N|0„8H|0.— T.O. 

Medidnalj^nts in England ; Cultivation and eofkctian of 

. w. A. Whatmough. J, Board Agrio., 1914, fit, 

492-610. 

CoETAiKs information relative to the cultivation and 
oolleotion of medicinal j^nts which grow or km be grown 
in Xkgland. > > 
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Cocaine ; New reaction 
Oum. Itftl, 1914, 6, 132 
51. 


— . F. FiMbtii. Rend. Boo. 
Annali Chim. Ap]^, 1014, 2, 


Tbs tree Blkalold or ita hydrochloride when heated with 
a few dropa of oonoentrated aulphuric acid containing 2% 
of hexamethylenetetramine, givea a wine-red coloration 
becoming more intense as the temperature rises : after 
a short time the colour disappears and a brownish-grey 
sediment is left. The rcMtion, which ia due to benaoic 
acid, and is not given by atropine, quinine, oinohonine, 
bmoine, st^ohnlne, morj^ne, apomorphine, codeine, or 
narootine, is distinct with 0*001 grm. of cocaine. Papaverine 
under similar conditions, may also gave a wine-red Colora- 
tion, changing, however, after a short time, to yellow, 
reddish-brown, and orange ; in doubtful oases papaverine 
may be identified by the violet coloration it gives with 
sulphuric acid alone, a reaction not given by cocaine.— A.8. 


lead and arsenic ; limits of in official substances and 

preparaiiofie. Chem. and Drug., 1914, 85, 492. 

In the fifth British Pharmacopoeia the limiting quantities 
(parts per million) of lead and arsenic allowed in various 
pharmaceutical substances and preparations are 

Parts I 

J 5 L. i • mSfL. 

Pb. A*, j Pb. As. 

— 2 I Qlyoerinum — 4 

Liquor ammunicB lortis — 0*5 


Aoldum aeeiioum . . . . 

Acidum aoetylssllcyll- 

cum 2 

A<;ldum benxoloum • • ~ | 
Acidum boricum .... ^ B 
Acidum oiiricum .... 20 1*4 
Adduro hydrlodlcum 

dilutum 10 o 

Acidum hydrobromicum 
dilutum .......... 

Acidum hydrochlorlcum 10 
Acidum lacticum .... 10 

Acidum nltrlcum .... 20 

Acidum phosphoricuro 

cone 

Acidum sslicylloum . . — 
Acidum sulpnuricum.. 20 
Acidum supmuroBum . . 10 
Addum tsrtarlcum . . 
Aluroen purlllcatum .. 
Ammonii bennoss 
Ammonii bromldum . . 
Ammonii osrbonas . . 
Ammonii cbloridum .. 
Anttmonium Bulphura> 

turn 

Bismuthl carbonss . . 
Bismuth! salicylas . . 
Bismuth! snbultras . . 

Borax purifloatus . . . . 

Caloi carbonss prawipi' 


fi 

6 

5 

6 

r* 
2 
5 
fi 

20 1*4 
5 


Liquor ferri perchloridl 
101 “ 


• 10 
. B 


2 

6 

2 

fi 

1000 

2 

2 

2 

fi 


10 


Oaloii ohloridom 20 

Calcil hydras ........ fjj 

Calcll hypopho^s . . 10 
Caldi la(^ 


10 


Csldl phosphas 

Calx 

Greta prorata 

Cuprl sulphas ...... 

Ferri carbonas saocha- 

ratus 

Ferri et ammon. dtras 
Ferri et potass, tutrai — * 

Ferri et quin, dtras — 

Ferri j^phas sacch. 

Ferri sulpoas 

Ferri sulphsssxsiooatus 

FSromredactum.... -200 
Qluoosum — 2 

(See also this .T., 1912, 748.) 


fi 

5 
fi 
A 

6 
fi 

— fi 

— 6 
— 10 


[ortis. 

Liquor ferri persulphatis 
Liquor magn^l blear- 

bonatis 0*5 0*2 

Lithii carbonas 10 fi 

Lithii dtras fi 2 

Magnesia levis SK) fi 

Magnesia ponderosa .. 20 fi 
Magnesii carbonas levis 20 fi 
Magnesll carbonas pon- 

derosus 20 

Magnesii sulphas .... fi 

Potassii aoetas 10 

Potassii bioarbonas .. 5 
Potassii bromldum .. 10 
Potassii carbonas .... fi 

Potassii chloras 10 

Potassii dtras 10 

Potassii iodidnm — 10 

Potassii nitras 10 

Potassii sulphas .... 20 

Potassii tartras 20 

Potassii tartras acidus 20 

Sodii bentoas 10 

bodii bienrbonas .... 5 
Bodli bromldum .... 10 

Hodli carbonas 10 

Sodii carbonas exsloca 

tus 26 5 

Sodii cbloridum 10 2 

Sodll et itotassll tartras 20 2 

Sodii hypophosphls . . 10 fi 

Sodii iodidom 10 fi 

Sodii nitris — & 

Sodii phosphas 6 

Sodii phosphas acidus 6 

Sodii ssUqylas 10 

Sodii sulphas 6 

Bodli sulphis — 

Strontli bromldum .... 20 
Sulphur pmdidtatum. . — 
Salj^ursubllmatum .. — 

Zlnd acetas — 

Zind carbonas — 10 

Zlnd obloridnin •— fi 

Zlnd oxidura — 10 


Zind BuliAas . . . 
Zind valerianas . 


— 6 
— 6 


Syntheses in organic chemistry by means of 
Be^viow of vegeUMe alkaioids with ketones, £ 

Qm. chim. it»l., 1914, 44, II„ 9^111. 

Tbb Alknloidi need in the experimente were nicotine, 
MNurteine, ooniine, piperine, pnpnverine, ttryohnine, and 
M^ne, and the ketonea were acetone, acetophenone, 
•nd benaoplienotte. In many oaaee the ketone wai eon- 
verted into theoowegpMiding pinaoow, ^ in several 
iostanees efidenee of the formatioa of addmon-eompoiinds 


light. X. 
, Patemb. 


of alkaloid and ketone was obtained. Kiootiim a^ hena^ 
phenone, for example, yielded a oomponnd tnbioh orystol* 
iised in yellowish needles, m.pt. 151®— and oowe- 
sponded in composition whh a oompound of 1 nun. era 
<a nicotine ana bensophenone. A substance, iwobably 
an addition-compound, was also obtained from sparteine 
acetophenone, but could not bo isolated in * pa*o state 
owing to its |HX)nouneed colloidal character. Strychnine 
and acetophenone gave a yellow amorphons powder, havi^ 
marked colloidal properties, probably an addition com- 
pound of 2 mols. of acetophenone and 1 mol, of strychnine. 
From narceine and acetone, two bases were ootained, 
melting at 231®— 232® and 166®— 180® C. respectively, 
probably products of dehydration of narceine. — A. S. 


a.Methyl and a^ethyl glucosides ; Preparation of , A, 

Aubry. J. Pharm. Chim., 1914, 10, 202 — ^207. (See 
Bourquolot and others, this J., 1913, 251 ; 1914, 40). 
The following details are given for the bioohemioal pre- 
paration of a-methylgluoosido in the laboratory : — 1800 
grms. of pure methyl alcohol are mixed with a soli^ion of 600 
grms. of dextrose in 4 litres of water, and then with Altered 
maceration juioo made from 300 grms. of bottom-fermenta- 
tion beer yeast and 3 litres of water, and finally the whole 
is made up to 10 litres with distilled water, and 
maintained at 18®— 20®0. until ite optical rotatory 
power has increased from 6° 18' to 11° or 11° 30'. The 
liquid is then treated with a little oaloium carbonate, 
heated to boiling, filtered and concentrated to 5 litres by 
distillation under reduced pressure. The residue is 
treated with 50 grms. of fresh baker’s yeast, and after 
all .the unchanged dextrose has been fermented (about 3 
days) the liquid is filtered, neutralised with calcium car- 
bonate, heated to boiling, filtered and distilled under 
rediioed pressure on the water bath to complete dryness. 
The residue is boiltsi, first with 600 c.o. and afterwards 
with smaller quantiti»» of 96% ethyl alcohol, and the 
boiling extracts are filtered and cooled. Crystals of a-methyl- 
glucoside separate and may be purified by recrystallisa- 
tion from ten times their weight of 96% alcohol The 
yield is about 160 grms. and the purifiecl product has 
[aliD = + 1 67*95® and m,pt. 168—169" C. On an industrial 
scale, where the excess of methyl alcohol can be efficiently 
recover^ by rectification, it would be possible to obtain 
a somewhat higher yield by reducing the concentration of 
dextrose from 6 to 1 or 2%, and increasing the concentra- 
tion of methyl alcohol from 18 to 22%. 

For the preparation of a-othylgluooaido the following 
quantities may bo employed : — 600 grms. of dextrose, 
1947 grms. of 96% ethyl alcohol, 3 litres of mraration 
juioo, and water to malse up 10 litres. The liquid is left 
until its rotatory power has risen from 6® 18' to a^ut 8®. 
The subsequent procedure is similar to that described for 
a-methylgluooside, but the alooholio cxtrActs made from 
the dried distillation residue do not deposit crystals cm 
oooUng. After being filtered they are evaporated to dry- 
ness and the residue boiled several times with 500 o.c. 
of anhydrous ethyl acetate under a reflux oondenser. 
The extracts, filtered hot, and seeded with a trace of 
a-etbylgluoooide, deposit long thin needles erf this substance 
on cooling. The yield ia about 50 grms., and the product, 
purified by reorystalllsation onoe or twice from ten times 
its weight of acetone, has fo]o**+ 1^9*9® and 110® C. 

— J. H, L. 


Cyanogenetie j^nis of New South Wales. J. M. Petrie. 

I Brit. Aaeoo. (Sect. B.), Australia, 1914. Chem. News, 
1914, no, 126. 

OvxB a thousand species of plants growbig in New 
South Wales were examined for hydrooyanio acid and 
oyanogenetio ^uoosides. Sixty, including fenrty-four 
species native to New South Wales in seventeen Natural 
OrderSt gave positive results with sodium derate paper. 
Sme plants, well known to be oyanophom in Europe, 
when grown in N.S.W. never gave any reaction, althoujg^ 
tes^ in aU seasons. Only a few evolved free faydrocyanio 
acid, naturally, but all sh^ed the presence of a (^uooside 
and enxyine. When the natural enxymes in these plants 
were kUled by boifiqg water, the reaotloii to sodlnm pmrate 




^p^ooMed ; If tlieii Alow drops d omulsiii, prepored from 
sireot were added, p^thre reaoUons wen a^B 

obtained. Of the sixty species stated, twenty are casaes, 
and these inolade eleven species indigenous to 1 m.S.W. 
The Sorghum vtUgare examiM by Dunstan and Henry 
lost Its gluooside when 14 ins. high, but the 
Australian^grown plant retained it when 4 ft. high and 
mature. Both ghiooskle and enzyme slowly disappeared 
with air^drying. Some species ox graim Mve negative 
results at partmular seasons. Two species ox grasses alone 
evolved free hydrocyanic acid, and only one of these is 
avaUablo for grazing. Thk is the only one, except the 
sorghums, which has been associated with fatalities among 
stock. Among the non-cyanogenetic grasses, thirty-three 
species contained emulsin-like enzymes. 

AfUipyrinr. ; Deienninaiion of . Studies in ayrUhetic 

drug analyeia. IL W. (). Emery and S. Palkin. J. 
Ind. Eng. Chem., 1914, 6, 751—753 (See also this J., 
1014,8^.) 

Two methods are described, the first of which is applicable 
when antipyrine is pi'esent alone or in such admixture 
that after treatment with iodine, no substance other than 
iOdoantipyrino (Bougault, this J., 1900, 269) will bo ex- 
tracted by chloroform. A quantity of the sample contain- 
ing not more than 0*25 grm. of antipyrine is aissolved in 
20 c.c. of water, and treated with 6 o.o. of alcohol-free 
chloroform, 0*5 grm. of sodium bicarbonate, and a slight 
excess of i^ine (16 — ^20 c.c. of 0*2 i^Tsolution). After 6 
mins., with vigorous agitation at intervals, the free iodine 
is removed by adding miosulphate, and the iodoantipyrino 
extracted by shaking thrice with 25 c.c. of chloroform 
each time. The chloroform solution is washed with water, 
filtered, evaporated, and the residue dried for ^ hour at 
110° C. and weighed. The weight multiplied by 0*5992 
gives the quantity of antipyrine. 

The second method can be used when antipyrine is 
mixed with acetanilide, phenacetin, sulfonal, or other 
substances which do not give an iodine-derivative insoluble 
in aqueous acid. The sample (containing not more than 
0*25 grm. of antipyrine) is dissolved in 50 c.c. of water, 
shaken well with ^ c.c. of concentrated hydrochloric acid 
and 50—60 o.o. of N /lO iodine, and after 3’ hours, the clear 
liquid is decanted through a filter of gloss wool and asbestrw 
and the tarry precipitate of antipyrine periodide washed 
8 or 9 times by decantation with 5% hydrochloric acid, 
and dissolved in 50 c.c. of methyl alcohol free from ethyl 
alcohol and acetone. The solution is treated with 5 c.c. 
of sodium bicarbonate solution and 50 c.c. of water, 
shaken for 5 mins., whereby the periodide is converted into 
iodoantipyrino, the excess of iodine removed with thio- 
sulphate and the iodoantipyrino extracted by shaking 
thrice with 40 c.c. of chloroform each time and aoterminca 
as described above. — A. 8. 

Oeionida somniferat a new hypnotic. H. W. Zahn. Dcutsch. 
med. Wochensc^., 1914, 1273. J. Pharm. Chim., 1914, 
10, 207—208. 

The preparation is made in tablets containing 0*01 grm. 
of codeine phosjdiate, 0*25 grm. of sodium- veronal and 
0*25 grm. of cahnum-ervasine (an acetylcresotio acid). 

-J. H. L. 

Saccharin in complex mixtures ; Detection and determination 

of . S. Condelli. Staz. sperim. agrar. ital., 1914, 

47, 308. AnnaU Chim. Appl., 1914, 8, 47—48. 

Ik the case of solids from 10 to 50 grms. are warmed with 
a saturated solution of ma^esium sulphate and magnesia 
for about | hour at 37° — 4Cr C., Uio liquid being kept alka- 
line, If necessary by addition of magnesia. The mixture is 
allowed to stand, and if the insmuble matter does not 
separato well, a small auantiW of sodium tannate and 
96% alcohol may be added. The whole Is made up to a 
known volume with a saturated solution of magnesium 
sulphate and magnesia, filtered, and an aliquot part of the 
filtrate made strongly add with snlnhurto aetd and extracted 
three times with a mixture of etner and petroleum ether 
(b.pt. below 7(P C.). The ether extraot Is filtered, eyi^r- 
ated, the residue dissdved in sulphorio a^ and tieated 


with potasahuii permahganafe^ and the sdaikm filtered 
and extraoted with frmy distilled ether. The ether 
extraot is allowed to evapori^ in a tared dish, the xesldne 
of saccharin dried in an eiaiooator, weighed, and submitted 
to known identification tests. Liquids are saturated 
with magnesium sulphate, warmed to 87°— 40®C. for 
about ^ hour, with addition of milBoient magnesia to give a 
distinctly alkaline reaction, and then tieatM as desmbed. 
If considerable quantities of fatty substanees be present, 
the extraction with a mixture of ether and petroleum 
ether is preceded by an extraction of the distinotly alkane 
solution with petroleum spirit (b.pt, 190° — 120* 0.).*— A. 8. 


Oils of the Coniferae. I. The leaf and twig oilt of Cuban 
pine {Pinue neterophylla) and hngUaf pine UP. paluob^) 
and the cone oil of longteaf piMe. A. W. Schorger. J* 
Ind. Eng. Chom., 1914, fi, 723—727. 

Tub twigs and needles (leaves) wore out by a machine 
into lengths of 0*5—1 inch and the green oones were 
pulped before distillation. The results obtained were 



Cuban 

Longteaf pine. 


pine. 






Leaves 

Loaves 




'twigs. 

and 

twigs. 

Leaveli. 

Cones. 

YleM, % 

0*271 

0401 

0*417 

0^368 

8p. gr. 

0.6877— 

0*8820— 

0*8841 

0.8766 


0‘88»4 

0*8840 





1-4846— 

1*4818— 

1*4884 

1*4760 


1*4860 

1*4826 



a*,", 

—32*09“ 

—26*88" 

— 32-60* 

—0*22" 


to— 86*67" 

to— 80*40“ 



Add value 

0*60 

0*66 

0*67 

0*42 

Kstor value .... 

10*16 

6*76 

5*01 

3*95 

Uator value after 





acetylation . . 

50*46 

42*21 

40*46 

31*07 

Furfural 

trace 

trace 

trace 

trace 

l-a-PIneno, % . . 

4 

8— C 

2 

89— 40S 

f-Camphene, % 

10 

18—14 

12-18 

12‘ 

f>/9-Pliieiie, % . . 

36—36 

44 

60 

26 

Dlpentene, % . . 

8 

5 

6 

6—7 

Bornyl esters (as 





acetate), % . . 

3*5 

2*4 

2 

1*4 

Alcohols (as bor- 





neol), % .... 

11*4 

10 

0*8 

7*6 

Cadinene,s % .. 

18—19 

10—11 

11 

1—2 


s. rf-a.-Plnene. 

b. Tho sosquiterpenc fractionH oontainlng the oadinene were 
dextro-rotatory, but yielded Icovo-rotatcry dihydrochlorides. 


—A. 8. 


Epicamphor ; d- and dl . R. Furness and W, H. 

Perkin, jun. Chom. Soc. Trans., 1914, 105, 2024—2027. 
d-KpicAMPHOB was prepared from f-oamphor by a series 
of reactions similar to those used for converting d-eamphor 
into f-epicamphor (this J., 1914, 101), the l>isemphox 
being oonvertra, by the action of sodamidc and oarbon 
dioiade, into f-oamphoroarboxyUo acid, m. pt. 125°— 
127° C., and the latter reduced eleotrolytioalW by Bredt’s 
method (Annalen, 1906, 846, 200; 1900, 6M» 1) to a 
mixture of /-borneoloarboxylio acids, from whtoh bir the 
action of acetyl chloride and subsequent distilumn, 
J -bomytene-3-oarboxylio acid was obtamed. The sufaie- 
quent steps were the same as those deeeribed previouriy 
(loc. ciL)» except that instead of the method of purification 
adoptcMl formerly, it was found much more imvantageoui 
to convert the* crude epicamphor, after distillation In 
steam, into the semioarmone by boiling with an e^nal 
weight of Bomioarbazide hydroobloride and of sodium 
acetate in 70% alcoholic solution for 2 hours. The mix- 
ture is allowed to remain overnight in the ioe-ohesty the 
crystalline mass separated, washed with ice-ookl alcohol 
until oolouriess, treated with hydroohlorio aokl, and pure 
epicamphor obtained by distilling with steam. Tlw 
properties of li-epioamphor are practically identical with 
those of f-epicamphor except for tho reversal o! the sign 
of the optical rotation.— A. 8. 

Thujone and carone ; AcHon of emmonium hgdroaulpkuU 

on C. Agoithieljyi. Oat. chim. ital., 1914, 44| 

II., 111—115. 

Tbojonb when heated with ammonium hydrosulphide 
in alooholio soltttkm in a sealed tube, yielded utAhuim 
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and ft miiture of polmlphidM, from Uie decompoiition 
produota ot which thioiaothujone wfti kolftted. Under 
nnitlftT oonditiona oftrone was not uomerised, but gelded 
ft mixture of solphur-compoundB, two of which were 
probftbly (CioHj 7 )^ and OioHmSi* reapectively, the Utter 
Ming ftn^offoue to the produote obtained by Wu^ 
(this J., 190l, 009) by the action of ammonium sulphido 
on camphor.— A. H. 


Btwml in benzoyl derivalivee ; Dekrniination of . 

\ W. van der Haar. Arch. Pharm., 1914, 2S2, 206—208. 
Thb dried benzoyl compound (0*5 grm.) is saponified with 
alcoholic alkali beneath a reflux condenser, the alcohol 
evaporated, and the residue acidified with phosphoric 
acid and shaken with successive portions of ether, until 
not more than 1 mgrm. is extracted. The united extracts 
are treated with anhydrous sodium sulphate, and con- 
centrated to a small bulk at a low t6mj)eraturo, the last 
traces of ether being allowed to evaporate spontaneously. 
The residue is dried at 40'^ C. until constant in weight, and 
then heated at 115® to 120®C. until the weight again 
becomes constant. The loss in weight gives the amount 
of benzoic acid volatilised from the benzoyl derivative. 
The results agree closely with theory in the case of com- 
imunds which do not themselves sublime near 115®C. 
Complete solubility in ether is also essential. — C. A. M. 

Sfdphonic ncide ; Reaction of dUcali mils of toUh 

(ukali phendalea [^noxides] by dry dietiUrttion. E. H. 
Nollau and L. C. Daniels. J. Amer. Cthem. Soc., 1914, 
86, 1885—1801. 

Day distillation of the alkali salts of sulphoniu acids with 
alkali phenoxidcs furnishes a convenient method for the 
prenaration of aryl ethers of phenols : R.SO^M-f-R'DM^- 
R'(jR4-M|SO|, where R represents a phenyl group, or its 
homologue provided the side chain is not too long, or a 
methyl group, and R' a phenyl, or amino-phenyl group. 
The yields are less than those obtained*^ by the 
UUman and Sponagcl method with reduced copi>er 
(Annalen, 1998, 850, 83), but the starting materials arc in 
many cases more accessible than the halogen derivatives 
required in that process. The preparation of a number 
of aryl ethers by the method is described. — (*. F. M. 

Ammonium of organic acidu : Preparation and 

properliee of the . JV. L. McMaster. J. Amer. 

Chem. Soc., 1914, 86, 1916—1926. 

Comparison of the properties of normarammonium salts 
of organic acids preiwred by using ether, alcohol or acetone 
as media, with the ammonium salts provio\iBly drocribed 
in the literature shows that in many cases the latter were 
acid salts produced by hydrolysis due to the aqueous 
medium in which they wore prepared. Ammonium 
palmitftte, stearate and oleate were prepared by passing 
ammonia gas into ethereal solutions of the acids. The 
precipitates at first gelatinous, tended eventually to 
become crystalline, salts were white, and readily 
tost ammonia when exposed to moist air. Ammonium 
elaidate was best prepared in an alcoholic medium ; it 
formed white crystalline flakes. Normal ammonium 
ftconitate was obtained from a saturated alcoholic solution 
of the acid containing a small ouantity of ethei. It was 
extremely deliquescent and reaaily lost ammonia, but its 
preparation shows that the method is applicable to 
tribasic acids. Ammonium o*, m-, and p-hydroxy- 
bmizoates, and p-methoxybenzoate were obtainra from 
solutiona of the respective acids in ether or acetone. 
By the further application of the above general methods 
the anhydrous normal ammonium salts of hydrocinnamic, 
hippnric, o-toluic, phenyl-acetic, mandelio and uvitic 


Ipunnc, 

ftoi^ were also obtained.-^. F. M. 


Mercuric iodide in iMeU ; DeUrmination of A. W. 

Bender. J. Ind. Eng. Chem., 1914, 6, 763 — 764. 

Thk tablets (containing 1—2 grains Hgl|) are powdered 
and d^ted with 20 c.c. of hydrochloric acid (1:1) 
and 0*5 grm. of potassium chloral under a reflux con- 
denser until the mercuric iodide is dissolved. After 
diluting to 100 c.c., and removing chlorine by a current of 
air, the sedation is filtered, the insoluble matter washed by 


decantation, the filtrate tre^j^od with exosas of ammonia and 
the mercury precipitated with hydrogen lolphide. The 
method can also be used for the determination oi meroury 
in mercury oleate.— A. S. 

Autoxidatione [of xylene and bemeddeh/yde], IV* Com* 
municaiion on chmicdl action of light, Saida. See 111 . 

Optimum temperature of ealicin hydredume by enxyme action. 
Common. See XviII. 

Detection of methyl alcohol Rinok. 8u XVIII. 

Promrties of some chlorohydrocarbone and their use in 
chemical analysis. 11. Determination of the cfdoroethanes. 
Gowing-Scopes. See XXIII. 

Patents. 

Co}idensation and like reactions and method of produdny 
same. H. Hibbert, Wilmington, Del, U.S.A. Eng. 
Pat. 6408, March 3, 1914. iJnder Int. Conv., Aug. 13, 
1913. 

Iodine is used as condensing agent to effect intramolecular 
condensation. The reaction may bo carried out under 
reduced pressure. Mesityl oxide may be obtained almost 
quantitatively by distilling diacetone-aloohol with about 
0*0001% of its weight of iodine. Similarly pinaoone is 
convert^ into dimethylbutadieno, using 0‘002% of 
iodine, and oyolohexanol into tetrahydroMnzene, using 
0 02% iodine.— T. F. B. 

Perfumee in enfleurage unth fatty substances : Process 

for removing . Lautier fils. First Addition, dated 

Jan. 31, 1914, to Fr. Pat. 465,941, Sept. 24, 1013 (see 
this J., 1914, 613). 

The extracted flowers, together with iK)rtionB of stem, 
dirt, etc., are removed from the penumed mass by 
aspiration. — ^T. F. B. 

Hydrocarbons and their derivatives ; Process for producing 

, Badisohe Anilin und Soda Fabrik. Fr. Pat. 

468,427, Feb. 13, 1914. Under Int. Conv., March 7, 
1913. 

Carbon monoxide or dioxide, or a mixture of the two, is 
made to react with hydrogen or compounds rich in 
hydrogen, such as methane, by passing the gases over 
heated catalysts under high pressures. According to the 
nature of the catalyst and the pressure employed, a variety 
of produots may be obtained, such as liquid hydrocarbons, 
saturated and unsaturated, aldehydes, alcohols, ketones, 
and acids. To obtain larger quantities of liquid product 
it is better to use caseous mixtures containing relatively 
small proportions of hydrogen. Metals or .metallic oxides 
(Ce, Co, Mo, Ob, Pd) may bo used as catalysts, and in some 
oases their effect may be intensified by adding highly 
basic substances, such as alkali hydroxides. Example. A 
mixture of two parts of pure carbon monoxide to one part 
of pure hydrogen is passed over asbestos impregnated with 
coMlt oxide and a small quantity of caustic s^, heated 
to 300®— 400® C., under a pressure of 100 atmos. A 
deposit of oarbon is generally formed, together with water, 
carbon dioxide, methane, and higher hydrocarbons and 
their oxygen compounds, which are condensed or absorbed 
in a cooled vessd. The condensed liquid consists of an 
f^ueous solution of aldehydes, etc., on which floats ui oily 
liquid containing saturate and unsaturated hydrocarbons, 
of boiling-points up to 260° C. or more. If a gsaeous 
mixture containing nitro^n or sulphur compounds is 
used, compounds containing nitrogen and sulpW are 
formed in some cases. Gaseous mixtures which contain 
traces of substances which act as “contact poisons” 
are purified by passing them over a heated mass of catalyst 
before bringing them to the reaction proper.— T. F. B. 

Antiseptic substances [d-hdlogen*hmethyhd*hydroxybentene* 

^•cemxylic acids]; Process for making , J. D. 

Riedel A.-G. Fr. Pat. 468,949, Feb. 26, 1914. Under 
Int. Uonv., March 19, July 29, and Oct. 23, 1913. 
m-CBESOTiNiQ acid is converted into its monohalogen 
derivatives, 6-halogen4^methyl-8-hydroxybensene-4-oar- 
boxyfio acids, by treatment tmh tim oaloulated 
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Ill in preMnoo ol oirbon tetrMhloridA, exktedtheolniuwaiforUieuMia 


qoMitity of halomn in presenoo ol onrbon tetrMhloridB, 
gUoiftl Metio M»d| etc. Th* prepftmtion of 6-ohioro4- 
iii0thyl-3-hydroxybeiiieno*4-oarMxylio acid by another 
method ki deaorio^ in Qer. Pat. 276,093 (thk J., 1914, 
807). All the above aoida are powerful antiieptioa. Their 
■oluble ealts, ae well ai those of other derivatives of 
salioyUo acid and its homologues halogenated m the para- 
position to the hydroxyl group, also possess antiseptic 
properties.— T. F. B. 

Anhydrides of organic acids or mixtures of anhudrides with 

their acids ; Process for making . R. Muller, and 

Deutsche Celluloid Fabrik. Fr. Pat. 468,963, Fob. 26, 
1914. Under Int. Conv., Dec. 20, 1913. 

Aoetio anhydride may be produced in almost theoretical 
yield by pawing the vapours of nitric anhydride or a 
mixture of nitrogen oxides with air or oxygen over sodium 
or calcium acetate. If the materials iis^ are not dry, 
mixtures of aoetio anhydride and acetic acid arc formed. 
The anhydride or mixture of anhydride and acid may be 
separated from the nitrate by heating in a vacuum or I 
by extraction. The product contains only traces of oxides | 
of nitrogen, which are easily separated by distillation over I 
aoetates. The reaction can be carried out equally well by 
)»as8lng nitrogen oxides into indifferent liquids containing 
the acetate in solution or suspension. The same process 
is applicable to the production of other organic anhydrides. 

— T. F. B. 

Cyanhydrim of aldehydes or ketones ; Process for preparing 

derivatives of . A. Alliert. Ger. Pat. 276,847, 

Aug. 6, 1913. Addition to Ger. Pat. 269,602 (this J., 
1913, 673). 

In the process described in Ger. Pat. 273,073 (this J., 1914, 
667), the acylated oyanhydrins may be replaced by 
arylated aminonitriles. For example, a-acetamino-iso- 
butyronitrile is dissolved in alcohol, a small quantity of 
alcoholic ammonia is added, and the liquid is saturated 
with hydrogen selenide ; a selcnamide is obtained of the 
formula, 

: So 

(See also Ger. Pat. 275,442 ; this J., 1914, 890.)— T. F. B. 

*Va/fs of dimethyl-p-amidophenol ami p-oxyphernyUrimeikyl- 

ammonium; Manufacture of . G. B. Ellis, London. 

From Chemical Works, formerly Sandoz, Basle, Switzer- 
land. Eng. Pat. 28,736, Doc. 12, 1913. 

See Fr. Pat. 467,086 of 1914 ; this J., 1914, 845.— T. F. B. 

Arsennstibino cotnpounds and process of making same. P. 
Ehrlich and P. Karror, Frankfort, Assignors to Farb- 
werke vorm. Meister, Lucius, und Briining, Hoohst on 
Maine, Germany. U.S. Pat. 1,108,154, Aug. 26, 1914. 
Date of appl., July 30, 1913. 

See Eng. Pat. 17,633 of 1913 ; this J., 1913, 1030.— T. F. B. 

Carbamic acid ester of dichlorhydrin ; Process of manu- 
facturing the . B. Beckmann, Berlin. U.S. Pat. 

1,108,676, Aug. 26, 1914, Date of appl., Nov. 22, 1913. 

See Eng. Pat. 25,971 of 1913 ; this J., 1914, 439.— T. F. B. 

Erythrene hydrocarbons; Process of manufacturing . 

I. Ostromislensky, Moscow, Russia. U.S. Pat. 1 ,108,781 , 
Aug. 25, 1914. Date of appl, April 16, 1912. 

See Fr. Pat. 442,980 of 1912 ; this J., 1912, 1007.— T. F. B. 

Conversion of aliphatic hydrocarbons [of coal distillation 
gases] inio alcohols. i\. Pat. 468,244. JSee 11a. 


Pat. 468,244. Eee lU. 


XXL-PHOrOOBAraiC MATEBIALS AND 
PROCESSES. 

Photographic developing agents. C9iem. and Drug., 1914, 
86 , 413-414. 

Tusxx are no patent-rights existing in oonneotion with 
the most-used developers, and where these rights formerly 


of substanoes well known in organic ohM&try, 

M ic acid, or pyrogaliol h prepared by heatiilg 
with two to three times its weight of water 
in a bronze digester at 200° to 210° C. for i^ut half an 
hour, a papo/ ring being placed between the vessel and 
its cover to allow the carbon dioxide to escape. The 
resulting solution of nyrogaliol is boiled with anim*! 
charcoal, filtered, ana concentrated. The pyrogallol, 
crystallising out, is distilled under a pressure of 
20 to 30 mm. in order to obtain it perfectly white. 
(Sec also Oazenouve, this J., 1892, 1026). PinMrtc a 
pyrogallol developer containing sodium aminoaoetate in 
place of |)art of the alkali usually present. Hydroguinone 
Iquinol ). — ^Aniline (1 part) is dissolved in su^orio acid 
(8 iiarts) and water (30 i>arts), and a solution of sodium 
bichromate (2-6 parts) gradually added to the cooled 
(6° to 10° C.) solution. Potassium sulphite is added to the 
brown liquid thus obtained, and the whole extracted with 
ether. The ether is distilled off, the residue dissolved in 
the smallest possible quantity of hot water, sulphurous 
acid and animal charcoal added, and the solution boiled 
and filtered. On standing the quinol separates out from « 
the filtrate. Adurol is a haloid substitution-product of 
quinol, the monoohloro-compound being made oy passing 
chlorine through quinol dissolved m benzene. The 
bromo-derivative is obtained by adding a benzene 
solution of bromine to one of quinol in the same 
solvent, ova]K)rating the benzene, and orystallisiim from 
ligroin. Pyrocatechol {catechol) is obtained from beeohwood- 
tar creosote, or by. fusing phenol-o-sulphonio acid with 
24 mol. pr^rtions of caustic potash at 820® to 380® 0. 
(8eo also Perkin, this J., 1890, 660, and Bng. Pat. 
21,863 of 1893 ; this J., 1 894, 879.) Kachin is a pvrooate. 
chol developer. Eikonogen is the sodium salt of amino- 
/!i-naphthol-^-monosulphonic acid. It is prepared from 
Schaeffer's acid, obtained as a by-product in the aniline- 
dye industry. (See Moldola, this J., 1889, 968.) Imoqtn 
is eikonogen modified by the introduction of anotner 
amino group. I^en is sodium amino-naphthol-difulpho- 
nato. Para-aminophenol is photographically of pent 
importance. The following are two methods by whmh it 
is prepared : (1) p-Nitrophcnol (26 kilos.) is added to 
hyarocbloric acid (180 kilos.) at 20° B. (sp. gr. M62) and 
tin (76 kilos.) contained in an earthenware vessel, the 
temperature rising to 100° to 106° C. Goncentiwted 
Bulpnurio acid (206 kilos.) is next added in a fine stream. 
After standing for three days the p-amino]dienol sulphate 
is filtered off, drained, dissolved in cold water (200 litres), 
and deoomposod with soda, sodium bisulpUte (1 kilo.) 
being added to the solution to protect the precipitated 
base from oxidation. The precipitate is fflter-preMed 
and dissolved in boiling water (200 to 800 litres) along 
with sodium bisulphite (10 kilos.), the filtered solution on 
cooling depositing the base in oolourless needles. (2) 
p-Nitrophonol (260 grms.), hydrochloric acid 20° B. 
(46 grms.), and water (600 o.c.) are heated to 98° 0. in an 
iron vessel provided with an adtator, and iron borings 
(about 400 grms.) added graduimy (16 to 20 grms. at a 
time) so long as a vigorous reaction takes plaoe. The 
whole is then boiled for half an hour, and extracted with 
water (about 2 litres) and sodium carbonate (26 to 80 
grms.). The filtered solution deposits p-amino|dienol on 
cooling, and the mother-liquor is used for the next extrac- 
tion, which is continued so lopg as p-aminophenol crystal- 
lises out on cooling, (tiee also Paul, this J., 1807, 63, and 
Eng. Pat. 6697 oT 1897 ; this J., 1898, 344.) Bodind Is 
the hydrochloride of p-aminophenol in concentrated 
solution. Unal is the solid. OrM is methyl-ortho-amino- 
phenol combined with hydroquinone. The start ng-point 
in the manufacture of o-aminophenol is o-nitroj^enol, the 
ammonium salt being reduced by passing hydrmn sulphide 
into the solution slowly heated to 40° 0. metoL or methyl- 
p-aminophenol sulphate, is obtained 1^ methylating p- 
aminophenol by an indirect method, such as the loUoinng : 
Two mols. of p-aminophenol and one mol of ohloroaoetto 
acid in aqueous solutW ate boiled for about an hour. 
On cooling p-hydroxyglyoine crystallises out, which, on 
melting-wt 246° to 247^0., decomposes into carbonio aokl 
and metol base, the sulphate of which is the metol of 
commerce. (See also Paul, this J., 1897, 463, and Landlre 
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and Seyevrets, thi« J,, 1003, 159), Amidol^ or dias^q; 
phenol Bulphato, is prepared by reducing ordinary dinitro* 
phenol with tin and hydrochlorio acid in a similar way 
as indicated under p-aminophonoL Dinitrophenol is host ^ 
prepared by warming p-nitrophenol with an t^ual weight 
of nitric acid (sp. gr. 1*37), (See also Keverdin and de la 
Harpe, this J., 1892, 167). Qlycin^ or p-hydroxynhcnyl- 
glycocoll, is also prepared from p-aminophenol by the 
action of monochloroaoctio acid. Ediim is p-amino- 
saUgenin hydrochloride, the saligcnin being made from 
sidicin. Dipheml or diamino-hydroxydiphenyl, is pre- 
}>ared by a method described in Eng. Pat. 25,130 of 1897 
(expired) (see this J ., 1898, 1 139). 

Patents. 

Photographic printing and paper therefor. W. Willis, 
Brasted (Jhart, Kent. Eng. Pat. 20,022, Sept. 4, 1913. 

Photooraphio pajier which gives an ultimate image 
composed of silver and platinum, is n)ade by coating paper 
with an emulsion containing salts of irrm, silver, and 
platinum. It has been found that tho reduction of silver 
chloride by a solution of ferrous oxalate in potassium 
oxalate is accelerated and rendered more complete in 
})resoncc of a small quantity of platinic ohloriae or an 
alkali platino* or platini-ohlonde. (.)ne method of cariying 
out the invention consists in coating |3aper wjth silver 
chloride, or with an emulsion containing it, and applying a 
solution of ferric oxalate containing from 2 to 12 grms. 
of potassium platinochloride per litre. After exposure 
to light, the print is developed in a 26% solution of potas- 
sium oxalate, jiassed through a clearing bath containing 
potassium bisulphate and oxalate, and fixed. Silver 
bromide may bo used in place of silver chloride, and the 
platinum salt may bo added to the developer instead of 
to tho solution used to coat the paper. Especially good 
results are obtained by using paronmentised paper. 

— “T, F. B. 

Odour photography. P. D. Brewster. Fr, Pat. 468,297, 
Feb. 10, 1914. Under Int. Uonv., Feb. 11, 1013. 

In carrying out this invention, a film or support coated 
on both sides with sensitive emulsions is used, and the light 
from the object to be reproduced is brought to the film 
in such a way that rays of one particular group of colours 
act on one of tho emulsions whilst rays of another group 
of colours act on the second emulsion. Tho emulsion 
on one side of the supiiort is made sensitive to blue and 
green, for example, whilst the other emulsion is sensitised 
for red and orange and made relatively non-sensitive 
to blue and green {e.g., W means of Cyanine). The emul- 
sion on the front of the film may be stained with a colour 
which absorbs those rays which are not required to act on 
the other emulsion ; tho same result is attained by colouring 
the support of the film. Negatives in colours may be 
produoea on these films by staining tho images on either 
side with different colours. In printing from those colour 
negatives, further colour-correction may be obtained in 
the positives by regulating the colour of the light used, 
e.g., by means of a yellow screen. — ^T. P. B. 

Photographic developer ,• PrcMration and use of a new 

eubttanee as . Union Photographique Industrielle, 

Etabl. Lumi^re ot Jougla r^unis. Fr. Pat. 468,338, 
April 19, 1913. 

In Ft. Pat. 326,385 (see this J., 1903, 709) is described a 
compound of methyl-p-aminophonol (“ motol ”) with 

a ulnol which possesses developing properties and to which 
ne name ** metoquinono ” was given. It has now 
been found that chloroquinol forms with methyl-p-amino- 
jiheRol an analogous compound, of m.pt. KX)*’ C., which is 
more readily soluble in water than ** metoquinonc,’* giving 
solutions which are less easily oxidised by air. It appears 
to be formed by the combination of two mole, of methyl-p- 
aminodlMmol with one mol. of chloroquinol. Its photo- 
grajdw developing powers are similar to those of " meto- 
QUtnone,’' vtz., it can act in aqueous solutions containing 
aKkaii sulphite without alkali, whilst if small quantities 
alkali oamnates are added to such solutions, me resulting 
liquids are very stable in air.— T. F. B. 


Photographic developers. B. VWaL Fr, Fat 468,637, 
April 26, 1913. 

Th» products described in Fr, Pat. 391,465 (tto J., 
1908, 1160) may bo used as photographic developers. 
I^ey arc obtained by condensing aromatic aminM, 
hydroxyamines, or their alkyl derivative with phenols, 
dihydroxynaphthalenes, hydroxyquinolinos, hydroxv- 
antnraquinones, or dihydroxydipnenylamines, espewUy 
in presence of hydrocarbons (benzene, etc.). Their activity 
depends on their constitution ; thus, the product from one 
part of p-phcnylenediamine and two parte of phenol is a 
slow developer, and that from three parte of p-phenylene- 
diaminu ana two parte of pyrogallol is a rapid 


Radiographic plates ; Fluorescent and process of making 

V. fv Mftinil. Ft. Pat. 468.806. May 3, 1913. 


Plates for use in taking photographs by means of Rbntgen 
rays arc made by applying to a suitable support a coating 
of a salt which is phosphorescent under the influence of 
tho rays, and a layer of sensitive silver salt emulsion. 
The glass or other support is coated with a thin film of 
gelatin, immersed in acetic acid for a few minutes, and 
coated with the phosphorescent salt, which may bo 
applied in the form of a liquid made by adding 10 grms. of 
oaloium tungstate and 6 erms. of castor oil to a solution 
of 4 grms. of nitrocotton in 80 grms. of amyl acetate and 
20 grms. of methyl alcohol. When this is dry, the silver 
salt emulsion is applied. When such platw as these are 
used, the phosphorescent screen can bo dispensed wtn. 

•— T. F. B. 


Photogi aphic ,* liichronuited-coUoid 

M. J. 8ury, Wyneghom, Belgium. Eng. Pat. -l,9o8, 
Sept. 29, 1913. 

See Fr. Pat. 460,426 of 1913 ; this J., 1914, 43.— T. F. B. 

Photographic developers. Union Phoiographiquo Indus- 
triellc Etablissemente Ltimiere et Jougla rdunis, Lyons, 
France. Eng. Pat. 1795, Jan. 22, 1914. Under Int. 
Conv., April 19, 1913. 

See Fr. Pat. 468,338 of 1913 ; preceding.— T. F. B. 


Photographic sensitive plates and the like, R. E. (.Vowthcr, 
Carlisle. U.S. Pat. 1,109,614, Sept. 1, 1914. Date of 
appl., Dec., 23, 1913. 

See Eng. Pat. 29,919 of 1912 ; this J., 1014, 221.— T. F. B. 


XXn.-EXPLOSIVES; MATCHES. * 

Explosives in coal mines. Chem. Trade J., Oct. 3, 1914. 
[T.R.] 

A Home OmcE Order (No. 1311 of Aug. 29, 1914) 
adds tho following new explosives to the permitted 

list " ; — 

Psrte by weight. 



AmmontU Ro. 1 (Minors' Safety Exiiloslvc Compony, 


Nitrate of aminonium , 
'rri-nltro-naphthaleiic , 
Chkirldo of s(siluni . . . 
Moisture 


Kot less 


Ltd.): 


Super-RipUe (Ourtis’s and Harvoy, Ltd. 


Nitro-glycerln 

Nitro-owton 

Nitrate ot potassium . . 
Borax (dried at 100“ C.) 
Chloride of potassium . . 
Moisture (total) 


77 

73 

0 

1 . 4 

21 '5 

10*6 

1 

0 

63' 

61 

4 

2 

15'5 

18'6 

17‘6 

15-6 

9 

7 

8 

6 


The iKual stlpttlatioiM as to quality, paoklng, mailcliigi, etc., 
are i]^o In em case. 
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^ IfMv^hU bfomuU toim ^ oik^ l9uloliffo« XIL 

P. JoU^.”^. ”pat. * 4 Otrman ttandarda for (he trade in beel Hed» Edlw* 

April 19, 1913. T See XVII. 


BmokduM powders wUh a ni^ocdhUoM base ; Proeess of 


NiCBOOiLLULOBB of ooDstant composition (N 12*7%) is 
prepared by nitrating '‘regenerated cellulose,*’ e.g. &om 
cotton celmkwe dissolved in sulpho-oarbonio solution 
(viscose). It is completely soluble in alcohol-ether, and 
yields a smokeless powder of more constant character 
than that made from ordinary nitrocellulose. — C. A. M. 


XXm.-ANALYnCAL PROCESSES. 

FiUering bp suction ; Device for freeing a precApitaie from 

mother liquor when . R. A. Gortner. J. Ainer. 

Ohem. Soc., 1914, 86, 1907. 

A PIBOK of thin sheet rubber fastened over the top of a 
Biiohner funnel by means of a rubber band will prevent 
the formation of cracks in the precipitate and greatly 
facilitate the removal of the mother liquor when mtering 
by suction. The suction draws the rubber down until it 
presses firmly over the top of the precipitate, and a 
vacuum of 16 mm. can easily be obtainm within the 
fla8k.-G. F. M. 


Chhrohydrocarbons ; Properties of some and their use 

in chemical analysis. IT. Determination of the thloro- 
ethanes. L. Gowing-Soopes. Analyst., 1914, 89, 386 — 
388. 

The solid compound formed in the reaction between 

f cntachlorOethane and phenylhydrazine (this J., 1914, 
60) is phenylhydrazine hydrochloride, whilst nitrogen 
and benzene are also prcKluoed. Hcxachloroethane and, 
to a less extent, tetracnioroethane react in the same way. 
The proportions of hydrochloric atsid and nitrogen formra 
varied with the conditions, which could not be controlled 
cufiiciently to form a basis for a method of determining 
chloroothancs. The following method was based on the 
interaction of chloroethanes (except hcxachloroethane) 
and alcoholic alkali to form alkali chloride : Ten c.c. of 
JV/1 potassium hydroxide solution in absolute alcohol are 
introduced into a flask without wetting the nook, 20 c.c. 
of xylene added, and the flask stoppered and weighed. 
A few drops (not exceeding 0*16 j^m.) of the chloroetnane 
are added, and the flask re-weighed and allowed to stand 
for a few minutes. Sufficient water to dissolvo the 
precipitated chloride is then added, the liquid acidified 
with dilute nitric acid, and the chlorine determined with 
silver nitrate and thiocyanate. One c.c. of N flO silver 
nitrate corresponds to 0*0168 grro. of tetrachloroethane 
and 0*0202 gnn. of pentachloroethane. The presence of 
hexachloroethane will cause the results to be low. The 
reaction does not take place in the cold withdi-, tri- or 
perchloroethylone, chloroform or carbon tetrachloride, but 
on boiling the solution of a ohloroethylene a heavy pre- 
cipitate is formed. In the case of trichloroethylene the 
sodium ethoxide reacts with the formation of dichloro- 
vinyl ether. When the solution of hexachloroethane in 
the xylene alkali solution is allowed to stand for some days 
or is boiled for some time, the solution becomes deep 
orange. This reaction is not given by the other ohloro- 
hydrocarbons.— C. A. M. 

national analysis of clays, Burian and Juranek. See VIII. 

Determination of carbon in iron and sled by direct com- 
bustion, Cain and Cleaves. See X. 

Determination of silver and base metal in precious metal 
bullion, Dewey. See X.. 

Determinadon cf zinc in alloys, Lundell and Bee. Su X. 

The Fachini-Dorta msthod o/ssparaling lifuU from solid 
* fatty aeids, de Waele, Sos Xu. 


Valuation of raw sugars, Wieohmann. See XVII, 

Determination of gum in [cose] molasses. Steiierwald and 
van der Linden. See XVII. 


Detection of meihyl alrohd, Rinck. See XVIII. 


The ferric alum determination of casein [in AlW 

and Schaefer. S^e XIXa 


Determination of alkaloids in Nux vomica and its prepara- 
tions. Azadian. See XX. 


New reaction of cocaine. Piaani. See XX, 


Determination of antipyrine. Emery and Palkin. Sec XX. 


Detection and determination, of saccharin in complex mixtures, 
Condelli. Sue. XX. 


Determination of benzoyl in benzoyl detiwHves. van dor 
Haar. See XX. 


Determination of mercuric iodide in tablets. Bender, 
See XX. 

Patent. 

Carbon dioxide ; Apparatus for estimating the percentage 

of , in fine gases. G. Schauli, Cheshunt, Herts. 

Eng. Pat. 21,642, Sept. 24, 1913. 

In a gas balance one end of the beam terminates 
in a light, hollow sphere, and the other in a pointer, 
which moves over a scale and is surrounded by a guard. 



The method of loading gases into and out of the sphere 
is os follows : k (see fig.) is an inlet, and I an outlet, pipe 
extending, from separate chambers, m, below the eroes- 
bar, e, attached to the beam, to opposite sides of the sfdiere, 
each chamber, m, being connects with a beU, a, whioh 
dif* into a morctiry-oup, o, and oovers a vertical |ripe, p ; 
of the latter, the inlet eommunioates with a supiny pipe, 
and the outlet with a delivety mpe, r, the air or gas being 
drawn or foroed through the balance by any suitable 
pumping device. The balanoe is adjust^ to point to 
zero by a rider on the beam, when the sphere contains 
pure air ; and eleotrieal means are provided for Ulnminatiiig 
the scale and for actuating a hooter, when the beam 
assume either of the extreme positions — W* E, F. P. 
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Trade Report. 

JMiibikd exfiortt. Order in Oouneil^ daied Sept, 2tiih, 
1914, amending prevwui li$U, 

Tsx Heftding cotton suitable for use in the manufacture 
of explosives is deleted from the Proclamation of Aug. 3rd 
(this J., 1914, 810), and the heading cotton waste 
is expanded to read “ cotton waste of all descriptions.’* 
The headii^ “ coal tar products for use in aye manu- 
facture ” (Or^r in Council, Sept. 8th ; this J., 1914, 896) 
is expanded so as to read “ coal tar products for use in 
dye manufacture, except aniline oil and aniline salt,” 

The exjMrtation of graphite is prohibited to all foreign 
ports in Europe and on the Mediterranean and Black 
was, other than those of Russia (except Baltic Ports), 
Belgium, France, Spain, and Portugal. 

” Peroxide of manganese ” is Mded in the list of 
prohibitions of export, to all destinations. 


Book Reeeirod. 

L’lKDtTRTEu nn SapONi. Del Doti V. Soamm. 

U. Hoepli, Milan. 1915. Prioe Lire 5.50. 

Thr volume (6 by 4|in8.) contains 409 pages of subject 
matter, with 131 illustrations and also an ^phabetioal 
index, the ohi»ter-headin|« being .* — I. Theorv of 
saponiOcation. 11. Fats. ul. Alkalis. IV. Auziliatr 
materials for the manufacture of soaps. V. Lyes— their 
preparation. VI. Apparatus for the manufacture of soap. 
VlT. Hard or soda soaps. VIIT. Semi-boiled soaps. IX. 
Esohweg soap (blue mottled soap). X. Potash or soft 
Bo^. XI. Soaps for industrial use. XII. Toilet soaps. 
Xni. Extraction of the glycerin. XIV. Analysis of soaps. 
XV. Cost of production and statistics. 


* New Books. 


Rneeyi ; Exporiution of prohibited goods from . 

Board of Trade, Oct. .3, 1914. 

Thi export of the following from Russia has been 
prohibits : — Oilseeds, coal and coke, birch tar (for the 
manufacture of coal briquettes), iron ore, naphtha and 
naphtha waste, benzine, kerosine and other illuminating 
(petroleum) oils and lubricating (petroleum) oils, rubber 
tyres and rubber. fusoB, nitric acid, and saltpetre. 

The Russian Government are prepared to authorise 
without any formality the exportation of these goods in a 
British or an Allied vessel if the port of destination is 
a British or Allied port. If, on the other hand, the vessel's 
port of destination is a neutral port, the Russian Govern- 
ment can only authorise the exportation of prohibited 
goods by such vessels if the Embassy or Legation of the 
neutral country in which the port in question is situated 
oertides in agreement with the Emb^y (or Legation) 
of ^e Allied country under whose flag the vessel sails 
that such prohibited goods will lie unloaded in a neutral 
oountiv and will not be re-exported to an enemy country. 
The Russian Government reserve the right to refuse 
permission for the exportation of any prohibited goods 
if such goods are reouired in Russia. In the case of goods 
which it is promwed to transport from Russia on neutral 
vessels, either direct to the United Kiimdom or to a neutral 
port for transhipment to the United Kingdom, application 
to the Russian authorities for permission to export must be 
made by the Embassy or Legation of that country under 
whose flag the vessel sails. Such application will be 
supported by His Majesty’s Embassy at Petrograd at 
the request of the consignees of the goods in the United 
Kin^om, provided that such request is addressed to the 
Embassy tnrough the Foreign Omoo. 


Germany; Prohibition of certain exports from . 

Chem. Trade J., Sept. 26, 1914. 

Ths list of articles which may not be exported from 
Germany has been modified, and the following have 
been added to the prohibit^ list: Acetone, amido- 
Bulphonaphtholio acids, aniline, antimony, ether, barium 
nitrate, gun-cotton, benzidine, benzol, chloroform, 
dinitrochlorbenzol, (Bnitrophenol, dinitrotoluol, diphenyl- 
amine, ethyl acetate, potassium, sodium, and ammonium 
nitrates, metallic potassium, lime acetate, natural and 
synthetic camphor, carbolic acid, colophony, oraiol and 
metaoresol, mineral waters, eul^onapbtholic acids, 
nanhthylamine and its sulpho acids, metalUc sodium, 
sodium oxalate, nitraniline, nitrobenzol, phenol, picric 
acid, phosphorus, juices of fruits and plants (idso wW 
prspa^ with sugar or syrup and when they contain 
alcohol), nitric acid, sodium sulphidsu ^rpentine oil, 
toluidine, toluol, tiinitrotoluol, metay||(>irol!ram, nitric 
oompounds of oeUuloee. The prohibits of the exporta- 
tion of pyracoloiis and its products le,g,, pyramidon) 
and of caustic soda and colour and dyeiiii; maMals has 
been revoked, 


[Ths Roman numerals In thick type refer to the similar 
olassiflcatlon of abstracts under "journal and Patent Litera- 
ture" and in the "List of Patent Applications.**] 


Copper- Alloy Three-Piece Unions for Low and Medium 
Kossure, oto. ; British Standard Specification for 

. (Engineering Standards Committee.) Folio, swd. 

C. Lockwood. London. 1914. Net 6s. 

Salt Glazed Ware Pipes ; British Standard Specification 

for . (Engineering Standards Committee.) Folio, 

swd. C. Lockwood. London. 1914. Net 68. 

IIA. Henry, J. I). : History and Romance of the Petro- 
leum Industry. Vol. I. Royal 8vo, pp. 320. 
Author. 1914. Net lOs. 

Redwood, I. I. : A Practical Treatise on- '2;2’Jw*-al Oils 
and their By-Products. New impression. 8vo. p]>. 35C 
S}ion. London. 1914. Net lOs. 6d. 

Y James, 0. W. : Indian blankets and their makers. 
Chic., McClurg il. 1914. $4. 

VI. Htrobino, G, : Appareochiatura dei tessuti di lana : . 

trattato teorico-pratico ad uso degU industrial i 
laniori, direttori di lanificio, oapi appareoohio ed allievi delle 
scuole professionali. Milano, 16“ fig., p. viii, 618. (U. 

Hoepli). 1914. Lire 8 50 

IX. Abrams, D. A. ; Tests of Bond between Concrete 
and Steel. 8vo. Chapman A Hall. London. 
1914. Net 4s. 6d. 

Quidi, C. : Le costnizioni in beton armato. Appendioe 
alio lezioni sulla scienza delle costruzioni date nel r. 
Politecnioo di Torino. 4a ed. Torino, 8® fig., p. 168, 
conOtav. 1914. Lire 4. * 

Sted Conductor Rails ; British Standard Method of 

Speedying Resistance of . (Engineeriim 

Standards Committee.) Folio, swd. C. Iiookwo^ 
London. 1914. Nat lOs. 6d. 

Yensen, T. D. ; Magnetic and other Properties of 
Electrolytic Iron Melted in Vacuo. 8vo, swd. C^pman 
A Hall. London. 1914, Net Is. 9d. 

RomegiaUi, E. A. : Metalli e loro lavorazione dal punto 
di vista tecnioo, industriale, meccanico e ohimico. Aulano. 
16® fig., p. 216. lire 2-60. 

XIXa. Richmond, H. D. : Dairy Chemistry ; A 
Practical Handbook for Dairy Chemists and 
Others having Control of Dairies. With numerous tables 
and 49 Uluatrations. 2nd ed., revised. 8vo, pp. ^6. 
C. Griffin. London. 1914. Net ISs. 

XXIV. J- : Blemeutary Household Chemis- 
try. Cr. 8vo. Macmillan. London. 1914. 

Net 6s. fid. 
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CeinA|iiUtotion& 

NOTES ON ALCOHOLOMETRY. II. 
{Continued ftwn page 856, Yd, XXXII., 1913.) 


BY A. P. JOSEPH AND W. N. RAE. 

Ceylon Medical College, Colombo. 

I. — Specific gravity of very dilute alcohd edutians. 

In alcoholometric tables, the strengths of dilute solutions 
appear always to have been obtained by linear inter- 
polation, anil no aoourate measurements are recorded ot 
the direct determination of the density of very dilute 
solutions. We have, therefore, carefully determined the 
density of solutions containing between 0 and 1*7% of 
alcohol. 

The alcohol was prepared by repeatedly boiling Kahl- 
baum’s 99*8% with pure freely ignited calcium oxide 
until its density showed it to be {^iraotioally anhy^ous 
according to the tables of Osborne, McKolvy, and Bearce 
(this Journal, 1913, 304). As it was only required for 
preparing very dilute solutions, absolute freedom from 
water was not necessary, and the sample used, which had 
a density of 0'77871 at 32*5“ C. and corresponding to 
99*96% alcohol, was taken as anhydrous. 


■mi 

ssacSsw’ 

m density of a satntioa oaloulated from Osbonio% 
teble 18 O'WSOl : oup reenlt is somewhat lower, but.t^M 
dicFerei^ is not Ifum enough to affect ordinary work* 
Accepting tiie ooeffioienta of expansion of Oieoine, a 
table can be eonstmoted for any temperature betwm 
10® and 40® C. 

II. — The epecific. gravity iabUA contained in (he books 
supplied for use with Sikes^ hydrometers. 

At the end of the tables — both the ordinary sets and 
fhose of Bedford—is to be found a table (“ Tame I.”) for 
nduoi^ the readings of the hydrometer to specific gravity* 
The ordinary tables contain an inaccurate statement to 
the effect Uuit a gallon of distilled water at 60® F. weighs 
10 lb. ; this is true at 62^^ F. (which is correctly given in 
Bedford’s tables) and the sp<K:ifio gravities given in 
Table I. therefore refer to water at 62*^^. 

The spemfic ^^vity tables in the ordinary and Bedford’s 
books are identical. In order to ascertain the correotoess 
of them tables in a warm atmosphere, we have 
dotermmations of the specific gravity of a few alcohol 
solutions at 32*5® C. (90*5® F.) and observed the hydro- 
meter reading when the hydrometer jar was immersed in 
the thermostat. A standard sot of glass hydrometers was 
used throughout. 

The density was reduced to 62® P. and compared with 
that given in the tables : — 


Specific Rravity at 90-&" F. compared with water at 62" F. 


From liydromotcr and tables . . 
From dirert determination . . 


0*8345 

0*8695 

()*9(MH 

0*92:10 

0*9427 

0 9613 

0*9810 

0*8344 

0-8695 

U-9U92 

0*9228 

0*9427 

0*9613 

0*9810 


0*9904 

0-9904J 


The mixtures were prepared by weighing about 170 grms. 
of water in a rubber-stoppered fiask on a large Oertling 
balance, adding the proper quantity of alcohol, and re- 
woighing. 

^e rfensities were determined in duplicate and usually 
by both of us independently, 't’wo thermostats were 
used, one adjusted to 32*5® 0. and the other to 32*57® C. ; 
the results obtained with the use of the latter were reduced 
to 32*5® C. by means of the coellicients of expansion given 
by Osborne Some of the determinations wore made in 
70 c.c. Bousfiold pyknometers and others in ordinary 
specific gravity bottles juovided with a glass cap ground 
over the outmde of the nock. The thermostats woro 
maintained constant to 0*002® (3., and error in the densities 
is probably not greater than one unit in the fifth 
place of decimals. The following examples are given : — 


% alcohol. 

Density I. 

II. 

0*219 

0*09447 (A.F.J.) 

0*99446 (A.F.J.) 

0 661 

0*99:163 (W.N.ll.) 

0*99363 (W.N.R.) 

1*316 

0*99240 (W.^^.ll.) 

0*992.39 (A.F.J.) 


From the results of 17 duplicate experiments, a 
large-scale curve was drawn (reading cUrectly to 3 
units in the 6tb place) and from it the following table 
has boon constructed giving the density of dilute alcohol 
from 0 to 1*6%. 


Alcohol % by 
weight. 

Density (gnnB. per 
cc. at 32*6). 

Difference tor 0*2% 

0*0 

0*99489 


0*2 

0*99451 

38 

0*4 

0*99411 

40 

0*6 

0*99373 

38 

0*8 

0*99.337 

36 

1*0 

0*99299 

38 

1*2 

0*99261 

38 

1*4 

0*99224 

37 

1*6 

0 09186 

38 


There is a slight ohan^ of curvature at about 0*7%* 
this has been confirmed by additional detenninations;. 


Since the neatest difference observed could be caused 
by an error oi half a scale division on the glass hydrometer, • 
the Table I. roforred to may bo taken as correct in a warm 
atmosphere. 

Jt w advisable that systematic checking should be 
applied at lower temrioraturos ; we have made attempts 
to do so at 59” F., but with the room temperature at 
82” F. accurate work with the hydrometer is almost 
impossible, probably owing to convtHJtion currents in the, 
hydromoter jar ; tno following are given as examples o( ’ 
the determinations made : — 


Specific gravity at 69" F, compared with water at 62" F. 


From hydrometer and 
tables . . 

0*8436 

0*871.3 

0*9407 

0*0674 

From direct determination 

0*8441 

0*8710 

0*9407 

0*9672 


From these and similar results we have tentatively 
assumed the table correct at all temperatures. 


in . — Comparison of the main hydrometer taUe with the 
specific gravity table (“ Table I.”). 

If we accept Table I. os being correct, it becomes of 
interest to compare it with the main table (for reduoiiig 
hydrometer readings to alcoholic strength) in the following 
manner : — 

Select some point on the hydrometer scale, say 80, and 
select a temperature for comparison, say 59® F. (s:sl6® C.). 

The alcoholic strength from the ordinary tables is given 
as 40*2 U.P.*69*8% P.S. 

From Table I. the specific gravity is 0*9604 when tiie 
hydrometer reading is 80. This, reduced to true density 
(warns per c.c.), is 0*9593, and from the tables of Osborne, 
the solution having this density at 15® C. is 2843% 
corresponding to ^*3% P.S. ITiero is thus a stnim 
inoonsistenov between the two tables. If the spedfie 
gravity table be accepted as correct, then the geaocal 
table must be wrong. We have calculate similar ffgimes 
for a number of points on the hydrometer scale at Che 
temperatures 59 ® F. (16° C.) and 96° F. (35® C,). Thom 
are shown in the following table : — 

b2 
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BAVlBS-HmimESlS TESTS FOB BUliBlBIL 




Hydroroeier 

reading. 


8.0. from 
hydrometer 
table referred 
to woter at 
62 “ F. 


Density at 
4'’ C. cal- 
culated 
from 8.0. 


True alcoholic 
strength from 
O.M. & B.’s 
tables (in % of 
proof spirit). 


At 69" F. 


Strength 

from 

ordinary 

tables. 


At96*F. 


Strength 

from True 

Bedford's strength, 

tables. 



Strength 

from 

ordinary 

tables. 


Strength 
from I 
Bedfcrd's 
tables. 


60 

70 

80 

{M) 

o:. 

1)7 


0-9218 
0 9409 
0 9604 
0 0800 
0 9900 
0 9942 


0-9207 
0-0398 
0-9503 
0 9789 
0-9889 
00931 


98-9 
82-0 
60-3 
28-5 
12-0 
7 4 


08-5 

81-4 

60-8 

27-4 


12-1 

6-7 


08-8 

82-3 

60-6 

28-9 

13-2 

7-5 



84-5 1 

85-9 

66-0 1 

68-5 

41-3 

40-3 

19-7 

« 19-9 

6-6 

6-8 

21 

1-7 


Tho errors in the two sotH oi tables arc shown in diagramn 
in which hydrometer readings are plotted against error 
expressed as percentages ol ])rocf spirit. 
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Hydrometer readings. 


At those two temperatures Bedford’s tables are far 
more consistent, and more accurate if tho specific gravity 
table bo accepted as correct. 

Probably the best way of compiling a correct hydro- 
meter tabio would bo first to tc«t thoroughly the correct- 
ness of tho spoifio gravity table and then arrange tho 
main table to bo consistent with it by tho use of the density 
tables of Osborne. 

As far as our observations and calculations go, Bedford’s 
tables are to bo preferred on tho whole, both at high and 
low temperatures. This was confirmed by a series of 
testa made on tho same solutions of known strength, in 
Colombo (temperature about 86® F.) and Nuwara Eliya 
(temprature about 00° F.). At tho former temperature, 
the ordinary tables gave slightly more satisfactory results 
for weak solutions (80 U.r. and weaker) than those of 
Bedfori The latter, however, are quite free from the 
■very large errors (several per cent.) which are caused by 
the use of the ordinary tables for solutions 40 to 00 U.P. 
As for as we are aware, tho errors or inconsistencies in 
Bedford's tables rarely exceed the error which would bo 
caused by an error of one division in the reading of the 
hydrometer. 


HYSTERESIS TESTS FOR RUBBER. 

BY EARLE L. DAVIES. 

{Contrihufum from the Chemical iMboratory of The Goodyear 
Tire ami Jiiibber Co.^ Akroi\^ Ohio, U.8.A.) 

Tho exjKirt usually judges a piinjo of rubber by moans 
of a crude hysteresis tost which ho performs by stretching 
a small strip with his fingers. Experience enables him to 
judge fairly closely, but by no means accurately, small 
differences between two samples ; it does not enable him 
to standardize his tests, nor to make his results available 
to others. Several machines have been devised to yierform 
and record thi^se tests graphically, but they have not come 
into their full usefulness, duo to tho difficulty encountered 
in translating tho graph into terms which are intelligible 
and com}>arablo. The object of this |mper is to indicate 
and explain some of tho relation8hif)s betwtwn the mathe- 
matical equation for the curve and tho pro|>ertie8 of tho 
rubber being tested, and to jioint out tho close relationship 
which some of the tests, which wo have made in this 
laboratory, show between the theoretical curve and actual 
curves made by tho machine. 



x=:cy-fa 8in*by 


Tho ty])ieal form of curve produced by the machine is 
shown in tho figure. Tho ordinates represent tension and 
the abscissas stretch. C-henoveau and Heim* have shown 
that this curve has the equation : — 

x»cy-f a sin, by (1) 

and that when OB is drawn tan. to the curve OD at 0. 
c— tan. angle YOB. 

From equation (1) 

a 8in2 byi = Xj -cyi 

and since 0 = 5^ and Xj — raj 

Yi ' 

we have Zj =; Xi-cy, 

or *1 = (2) 

* SuT V extensibLliti^ du caoutchouc vulcanise. Comptes Bendus, 
Feb. 6tU , 1911, p. 320. Abo *' The Rubber Industry *' (1911). 
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MO 


In like manner it may be shewn that Z| « a ainS 2by, . . (^1) 


whore 

II 

Fr_m(2); 

sin® byi *=* ^ 

a 

and since 

2 8 n2 A = 1 - CCS 2A 

we have . 

= l~cca 2byi 
a 

or 

0 S2by,=“"-^*i 

a 

From (:i) : 

ain2 2byi ^ 

(And since 

c 82 A — 1— sin* A) 

wo have 

^a-27.,y ^ ^ 

Whence 

47 ^ 



From (2) ; 

c-sSby, = l-*i 
a 


~ (lz,-z-,) 

4zj2 4zi 

Whence 

yi 


That these terms are not so mysterious as they appear, 
becomes evident after an analysis of the above proof. 
Thus wo find that the constant, c, is dependant solely upon 
the initial resistance of the nibl>er to stretching ; it will 
Ih) largest for a pure gum stock and become relatively 
smaller and smaller as the stock is more heavily com- 
pounded. From the relationship in equation 5 wo can 
readily sec that in the case of a pure gum stock whore the 
streten is long and uniform, mj and m, having been 
largo, a will be relatively largo, in comparison with a 
“ tread ” stock which will bo strong and cause the entire 
curve to be fairly steep, but will be small in comparison 
with a ** whiting stock,” which is characterised by an 
initial stiffness after which it offers comparatively little 
resistance to stretching. Equation 6 shows that for pure 
gum or tread stocks cos b will be small and b conse- 
quently large. 

The ease with which these values could be standardised 
in specifications for a given stock is apparent, and the 
value of such standards both from the point of the manu- 
facturer and the buyer is obvious. 

We have done some work in this laboratory to find how 
closely the curve computed from the equation agrees with 
the actual curve, of which the following example is typical. 
For our work we used the ” Schwartz Ruober Testing 
Machine.” Test specimens were cut from a ” Goodyear ” 
auto inner tube, and from curves drawn in testing these 
specimens we obtained constants which gave the equa- 
tion ; — 

X = M7y-f2 06 sin> 34-6 y. 

Another tube made bv the same formula was selected 
at random and a curve drawn from a sample of this tube. 
Assuming various values for y, the x to correspond was 
computed from the equation a^ compared with the same 
▼aloes as measured on the curve. 


The results wore as follows : — 


y 

by 

X 

(computed). 

X 

(from curve). 

DIff. 

inches. 

0*2 

deg. min. 

6 55 

inches. 

0-26 

inches. 

0-26 

000 

0-5 

17 18 

0-77 

0-78 

—001 

10 

34 80 

1-84 

1-86 

—002 

1*5 

51 54 

804 

8-05 

—001 

20 

61) 12 

414 

408 

+ 006 

26 

86 30 

4-78 

4-70 

+ 008 

3(>' 

70 12 

1 5 26 1 

617 

+ 000 

35 

SR 48 

5-61 

6-60 

+ 0-01 

40 

41 36 

5-7 1 




Those arc actual moaBuroments from the curve repre* 
sonting only arbitrary values fol* x and y. 


THE METHOD BY WHICH THE COREECTEI> 
SIKES’S TABLES IN USE IN INDIA, FOR DETER- 
MINING THE PROOF-STRENGTHS OF SPIRITS' 
AT TEMPERATURES FROM 40" F. TO 100° F. BY 
SIKES’S HYDROMETER, WERE CALCULATED. 

BY F. O. CARTER. 

The Alcohol Tables “for the use of the Appraisers* 
Department, Calcutta Customs House,” issued Ist Sep- 
tember, 1889, which were taken originally from The 
Analyst, Vol. V. (1880, p. 42), wore used by me as the basis 
for the specific gravities of spirits of varying degrees of 
proof -strengths at 60° F. compared with the sp. gr. of 
water at 60° F. In those tables the sp. gravity of spirit 
of proof strength at 60° F. as compared with the sp. 
gravity of water at 60° F. — 0*0 198. 

Those sp. gravities at 60° F. compared with the sp. 
gravity of water at 60° F. wore then converted^ into 
sp. gravities at 60° F. compared with the sp. gravity of 
water at 62“ F. by multiplying by 1-000182 (the expansion 
of water from 60° F. to 62 ° F.). 

Table B of the Spirits Act of 1880, Ch. 24, pp. 60 /2, 
was then taken as giving the actual sp. gravities of liquids 
as compared with the sp. gravity of water at 62° F. which 
Sikes’s hydrometers constructed to fit those tables, 
whether of glass or of brass, should mve correctly at 
62° F. (the corrected tables were calculated to be used 
with hydrometers, whether of glass or of brass, which 
shoiild be constructed to indicate correctly at 62° F. tho- 
sp. gravities of Table B. as compared with the sp. gravity 
of water at 62° F.). 

Tables of the expansion of mixtures of water and alcohol 
in proportions ranging from water to absolute alcohol from 
60° F. to 100" F. and contractions from 60° F. to 40° F.- 
were then prepared for calculating variations of tempera- 
ture for the above (para. 2) sp. gravities, as follows : — 

Separate co-ordinate curves were made for 70° F.,. 
85“ F., 100° F., 60° F., and 40“ F. for expansion through- 
out the whole range of proof -strengths at these temTOra- 
tures from the formulae of Baumhauer,* Recknagol, Ropp- 
and others (Oastell-Evans’s Physico-Chemical Tables, 
Vol. I) and data derived from these curves were tested 
against hydrometer determinations of various strengths and. 
at different temperatures compared with pyknometer weigh- 
ings of the same samples at 60° F. 1 then completed 
ex}>ansion tables, from which tables of variations of 
sp. gravities were obtained which agreed generally more 
nearly, perhaps, with Tralles’ Tables, III. and IV.f (p* 492 
of Bayley’s Chemists’ Pocket Book) than with the tables 
by Gilpin and Blagden, by Mendcl^eff and others. 

After calculating the various sp. gravities as above, for 
the final step of fitting them at all temperatures from 
40° F. to 100° F. to indications, through Table B, of 
hydrometers (whether of glass or oi brass) it was neoess^y 
to consider the volume-expansion and volume-contraction 
of glass and brass from 62° F. to 100° F., and from 62° F. 


* In Baumhauer’s ooeffldents (p. 162 of Castell-Evans, Vol. I.) 
there is a misprint in the ftrst coefficient of -086961 for *081981. 

t Tralles* Table IV. sh^d read ** to be added *' whon *‘ to bs 
subtracted '* is printed and ** to be subtracted *' where ** to be 
added ** Is prlntM. 
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lo 40° F. For thit, coeffioieota of linear oxBaeabn for 
for 1®C. were taken from p. 284 of Deaonanel, Part 
II., Heat, namely, for glass for VC. 0°000008116, for 
brass 0.00001878 Those were multiplied by 3 for cubical 
Dxpansion and by ^ to apply them to degrees Fahrenheit. 

A table of differences oi sp. gravities for each degree of 
temperature from 40'^ F. to lOO'* F. (excepting 62® F.), of 
which the following is a short summary, was then m^e, 
and from this table the necessary adjustments were made 
before the specific gravities wore finally fitted to hydro- 
metor-indioations, through Table B. 

Having prepared all the preliminary data, on the above 
lines, the work was then taken in mind systematically. 


For WF. 


Contraction of Proof<splrit from 60*’ F. to 50* F. 

. Proof-gplrtt . „ 0 01W67 

sp.gr. of Aq. e^ F . 


>00586 


0*00586 approx. 
-0*024255 


For contraction of the hydrometer from 62* F. to GO* F., 
if for ffiasM instruments nMrad 0-00016 
if for brass instruments ntUract 0 000375 
The hydrometer-indication required, therefore, is that hydrometer- 
indication in Table B which corresponds, 

If for glass instruments, to a sp. gr. of 0*924256 — O-OOOl 6 =0-9241 

approx. 

if for brass instruments, to a sp. gr. of 0-024255 — 0 00037 = 0-9280 
that is, for glass hydrometers, an hydrometer-indication 61-2 
and for brass liydrometers, an hydrometer-indication 61-1 


! To be subtracted. 


To be added. 

For glass instruments 
For brass do. 

40" F. 45“ F. 
•0003 1 -00023 
•00069 1 -00053 

50" F. 
•00016 
•000376 

55" F. 
‘0001 
•00022 

62" F. 

1 

70" F. 
*0001 
■00025 

76" F. 
■000176 
■0004 

80" F. 
•00024 
*00066 

86" F. 

•(K)03 

•00072 

00" F. 
■00038 
•IK)088 

96" F. 

! -00046 
•00104 

100" F. 
•00061 
*0012 


The following example will perhaps best make clear the 
above notes and demonstrate the essential system upon 
which the whole was elaborated. 

Proof-spirit at F. and at W F. , 

Data. 8P* KT- A7|rW*~F (“The Analyst,** foe. eif.). 

8p.gr. 0-9198x1 -000182-^ 0-919967 

Aq. 62" F, 


As it had been decided for the future to use glass hydro- 
meters only in India, tables for glass instruments were 
alone elaborated, but I made a table of proof-degree differ- 
enoes for uaing or adapting these tables to brass instru- 
ments, of which the following is a summary. 

Note. — Where the sign is shown these differtuices 
are to Ix^ added to, and where a — sign to be subtracted 
from,* nc^t ])roof-8trength found in the tables for glass 
hydrometers. 


Temperatures F.“ 


40“ to 
45" 

46“ to 
60" 

60“ to 
66“ 

66“ to ' 
62“ 

62“ to 
70“ 

1 

70" to 
75“ 

75“ to 
80“ 

80" to 
85" 

86" to 
90" 

90“ to 
96“ 

95“ to 
100“ 

Differences In sp. gr. between 
glass and brass 

•00034 

•00026 

•00016 

•0007 

*00008 

•00017 

•00026 

•00036 

*00044 

•00053 

•00062 


Hirdrometer Indications. 

. n'- 

aegr«». 


. p'- 
degrees. 

pf. 

dep-eoB. 

, p'- 
degrees. 

deiL. 

pf. 

depces. 

degrees. 

pf. 

degrees. 

degrees. 

pf. 

degrees. 

A 0 to A 10 


— 0-15 

-0-1 

—0*05 

nil 

nil 

4-0*05 

+0-1 

+0-16 

4 0-2 

4 0-26 

+0*8 

A 10 A 20 


—011^ 

—01 

—0*05 

—0*05 

+ 0-06 

4-006 

+0-1 

+ 0-15 

+ 0-2 

+ 0-25 

+ 0-3 

0 

„ 5 .. 


—016 

—01 

—006 

—006 

4 0-06 

4 0*1 

+ 0-16 

+ 0-2 

+ 0-26 

+ 0-3 

+ 0-.36 

6 

„ 10 .. 


— 016 

—01 

—0*1 

—0*06 

4'006 

+ 0-1 

+0+5 

+ 0-2 

+ 0-26 

+ 0-3 

+0-36 

10 

„ 15 .. 


—0-2 

— 0-16 

—0*1 

—005 

4-005 

4-0-1 

+0-15 

+0-2 

+ 0-26 

+ 0-3 

+ 0-4 

15 

„ 20 .. 


—02 

—0 16 

—01 

—005 

4- 0-05 

-40-1 

+ 0-16 

+ 0-2 

+0-3 

+ 0-36 

+ 0-4 

20 

„ 25 .. 


—0-2 

— 0-16 

—01 

—005 

4-0-05 

4-01 

+0-16 

+0-2 

+ 0-3 

+ 0-36 

+ 0-4 

25 

„ SO .. 


-0-2 

— 0-lfi 

—0*1 

— 0*05 

4-0-05 

4-0*1 

+0-16 

+ 0-26 

+ 0*3 

fO-36 

+0*4 

80 

„ 35 .. 


—0-2 

-4)15 

—0*1 

—006 

4-0-06 

4-0-1 

+0-16 

4 0-26 

4 0-3 

+ 0-35 

+ 0*45 

85 

„ 40 .. 


— ^>-2 

— 0-16 

-0*1 

—005 

4-005 

4-01 

+0-2 

+0-26 

+ 0-8 

+ 0-85 

4 0-45 

40 

„ 45 .. 


—0-25 

—015 

—01 

—006 

i 4-0 06 

4-0-1 

+0-2 

4 0-26 

+ 0-36 

+ 0-4 

+0-6 

45 

„ 50 .. 


-0-25 

-0-2 

—01 

—005 

1 4-005 

4-0- 16 

+ 0-2 

4 0-26 

+ 0-35 

+ 0-4 

+0*5 

50 

„ 65 .. 


— 0'25 

-0-2 

—0*1 

—0*05 

4-005 

+ 0-16 

+0-2 

+ 0-25 

4 0-36 

+ 0-4 

+0-6 

55 

„ 60 .. 


— 0'2.6 

-0-2 

—016 

—0*05 

i 4-0 05 

+0-15 

+0-2 

+ 0-3 

+ 0-36 

4 0*46 

+ 0*65 

60 

„ 65 .. 


—0-3 

-0-2 

—016 

—005 

1 4-0*06 

+0-16 

+ 0-25 

+ 036 

+ 0-4 

+ 0-6 

+ 0*6 

65 

„ 70 .. 


-0-3 

—0-2 

—016 

—0*05 

I 4*01 

+0-15 

+025 

+ 0-36 

+0-4 

+ 0-6 

+0-6 

70 

„ 75 .. 


—035 

—0-26 

—015 

—0*05 

j 4-0 *1 

4 0-16 

+ 0-3 

+ 0*4 

+ 0-6 

+0-6 

+0-7 

75 

80 .. 


-0-4 

—0-3 

-0-2 

-0-1 

4 0-1 

4 02 

+ 0-3 

+ 0-45 

+ 0-56 

+ 0*6 

+ 0-7 

80 

„ 85 .. 

• m 

-0-5 

— 0-4 

—0-25 

—01 

4-01 

+0-25 

+ 0.35 

+ 0-6 

+ 0-6 

+0*7 

+0*8 

85 

„ 90 .. 


—0-7 

—0-5 

— 0-3 

—01 

i 4-0-1 

+0-3 

+ 0-4 

+ 0-66 

+ 0-6 

4 0-7 

+0-8 

00 

„ 96 .. 


-0-6 

—046 

—0-26 

—0*1 

. 4-01 

4 0 26 

40-35 

4 0-45 

+ 0-6 

+0-7 

+ 0-85 

95 

„ 100 . . 


-0-45 

—0-85 

—0*2 

—01 

4-0-1 

+ 0-2 

+0-80 

+0-46 

4 0-66 

4 0*7 

+ 0*85 


For 86* F, 

Expansion of Proof-splrlt from 60' F. to 85* F.-» 1*0125 approx. 

sp. gr. of at 85* F. “ 0-9086 nearly. 

For expansion of the hydrometer from 62" F. to 86* F. 
if for glam InstrunientH add 0-0003 to the above, 
if for brass instruments add 0-0007 to the above. 

Tim hydrometer-indication required, therefore, is Uiat hydrometer- 
indication in Table B which corresponds. 

If for glass Instnimonts, to a sp. gr. of 0-0086 + 0-0003« 0-9089, 
it for brass instruments, to a sp. or. of 4- 0*0007 -0-9098, 
that Is. for glass hydrometers, an hydsoiMior-lndioation-58*l 
pud for brass hydrometers, an hydrometer-indicatioa— 58*3 


A RAPID AND ACCURATE METHOD FOR THE 
DETERMINATION OF CARBON IN 
IRON AND ITS ALI^OYS. 

BY DB. XBN8T SZASZ, DldSGYOR, HUNGABY. 

Recently I described in a German journal (Z.'angew. 
Chem., 1913, I., 281) a method for the gas-volumetric 
dsternaination of oarbon in iron by dry combustion, which 


* By ** net proof-strengths *' is meant that e.g. 60* n.p. it 
40* “ im 4 psool strength,*^ 26“ u.p. is 76* *' net proof stsengte,'* 
and 40“ o.p. is 140*^' net proof-strength.*’ 




«.| gaalBg^ai tiiMi iMf f iDg ear 



wm quiekor ud ihnpler than the method! hitherto 
OB^oJned; yet gave eomUy aoourate result*. 

It WM based on the fottowi^ foots and oomideratioiis : — 
If steel turnings be heated in a cuiront of oxy|en, very 
▼igorouB absorption of the gas ooours at a definite 
temperature. The flow of gas through the wash- 
ing bottle connected with the inlet end of the 
oombustion tu^ becomes much more rapid, whilst 
that through the washing bottle connected with ^ 
the outlet end almost ceases. This is frequently f / 
referred to as the “suction period.” If iron // 

turnings be heated in a oombustion apparatus / 

filled with oxygen and a slow current of oxygon 'y 
passed through the apparatus only after the “ suction f'j 
period” is reached, the oxygen in the apparatus, / , 

and that entering at first — so far as it is not U 

utilised in forming carbon dioxide — will all com- / / 

bine with the iron until the latter is completely / 1 

-converted into oxide. The oxygen entering sub- ^ / 
sequently will serve merely to displace the carbon 
dioxide and carry it forward, into a gas-burette, r ^ 
the quantity required for this purpose being less 
the smaller the size of the oombustion apparatus S > 
With a combustion apparatus of suitable dimen- \ 
sions it is possible to work safely with a gas-burette 
having a bulb of 160 c.c. capacity and a 
tube with 60 c.c. scale divisions. Care must bo taken 
that during the hoating-up period the gases present in the 
oombustion apparatus, which usually contain carbon 
dioxide long before the suction period is reached (Bauer- 
Deiss, “ Probenahme «. Analyao Ki>ien iiTid Stahl,'* 
page 124, footnote), do not find their way into the soda- 
lime tube used for purifying the current of oxygen. This 


mav Jbe oowMcted dinetl^ with the lOttiM of marmt, 
and give* the same aervioe a* the much more e^penaiva 
and oomplioated arraugementB hitherto used for ateel 
combustions. 


B - 


The combustion apparatus is shown diaOTammatioalW in 
Fig. 1. In the porcelain tube. A, closed at one end, is 
another porcelain tube, B, open at both ends, the two 
being connected together by a double stufiing-box of metal. 
The joint is made tight by two rubber rings protected from 
heat by a water-cooling arrangement fix^ to the stuffing* 
box. The path of the gas is indicated by arrows. The 



FIG. II. 


is easily prevented by a trap containing sulphuric acid or 
mercury. Also, the gas-inlet and outlet tubes must, of 
course, bo as narrow as possible. 

In the communication referred to above I described 
an apparatus which was heated by a blast-lamp and in 
which a platinum container was used for the iron, and 
mercury as sealing liquid in the gas-burette. I have since 
been endeavouring to simplify the apparatus, and have 
succeeded in devising a modified form which should meet 
all requirements. In this new apparatus the simple electric 
cruciWe furnace — the cheapest, and perhaps the most 
-durable, of all types of laboratory furnace — is used. 
Tl^ furnace, already fairly widely "employed for other 
purpoees, requires neither an iuter|g>sed resistance nor a 
galvanometer, thcrmo-elemont and amp^ie-meter, but 


tubes are glazed only on the outside, and the portion of the 
annular intermediate space which comes within the furnace, 
is filled with a mixture of cobalt oxide and fireclay.* 


* The necessity lor an oxygon-carrier in the determinatloiv 
of carbon by combustion has nut been definitely estabUShed. 
According to my experience an oxygen-carrier Is unneoessary 
when oxygen is introduced in excess continuously during 
the suction period (see, for instance, Fleming's procedure, Iron 
Age, Jan. 2, 1913, 97 ; Jan. 1, 1914, 64). If, however, no 
precautions be taken to ensure this, or If — as In the gas-volumetric 
process — oxygen is not introduced In excess during the inction 
period, then carbon monoxide may be formed, and the use of an 
oxygen-carrier is necessary. (Tobalt oxide is a suitable material, 
by reason of Its infusibility, but as it easily (alls to powder, it to 
mixed with about an equal volume of fireclay of from 25- to 40-mesh 
stoe. 
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Tho glased tube, A, u prevented from adhering to the 
wall of the furnace by plugs of asbestos pulp. T^e boat, 
S, is of suitable capacity for taking 2— grms. of steel 
tuniings. 

The whole apparatus is shown diagrammatically in 
Fig. II. Oxygon passes first through tho tube, K, con- 
taining platinised asbestos, copper oxide, or the like, 
and heatiKl by a gas burner or oloctrically,* then through 
a thick-walled rubber tube, into the combustion apparatus 
described above, and here, together with the furnace, 
indicated by The combustion gases flow first through 
a glass capillary, then over solid chromic acid to retain any 
sulphur ditixido, and through a connecting piece of rubber 
tubing and a water-cooler, to the gas- burette. A thic^ 
metal wire is placed in tho water-c(Kjler to increase tho 
cooling action. J>iluto sulphuric acid (1 : 10) proved to bo 
the best substitute for mercury as sealing lioiiid in tho 
gos-biirotto. Tho cooling wati^r takes the path indicated 
in tho figure and then flows under tho work- bench to feed 
the gas-holder fixed there. 

The gas-holder (see Fig. III.) is arranged to supply a 
current of oxygon of constant low pressure. The overflow 
tube, movabUi up and down, allows of the withdrawal 

H^O 



of the gas under any convenient constant pressure. In 
tho present cose it is adjusted so that, with the pinch- 
cook, Q, fully open and tho tap, 1, in position o, 1 — 2 
bubbles of oxygen iier second pass through the sulphuric 
acid in the trap, R. This is the case when tho difference 
of level marked, X is about 4—6 ins. A steel cylinder, 
with a reducing valve, might bo used, but the gas-holder 
is simple and quite reliable and possesses advantages 
in many resiiocts. 

In the combustion apparatus described, the temperature 
is, of course, not quite uniform. For example, one hour 
after turning on the current, I have found repeatedly at 
the inner end of the tube a temijoraturo of 1070° — 1110° C., 
but about 100° 0. lower at the outer end. This fall of 
temperature is of no consequence in tho gravimetric process, 
for if the soda-lime tube be removed 5 — 10 mins, after 
inserting the boat, the results obtained are quite satis- 
factory. In the gas-volumetric method, on the other 
hand, the suooess of the method depends upon attaining 
complete eombustion in a definite, much shorter, period ; 
to effect this tho reaction velocity must be accelerate by 
addition of an oxidising agent. I use a mixture of equal 
volumes of powdered copper oxide and commercial 


. .* oxygen from steel cylinders occasionally contains coi 
iiierable quantitioB of carbon monoxide or hydrocarbons, an 
to avoid trouble those impurities must be OAidlsed by passing tt 
qxfyM over inoandesoent platinum or the like, and the carbo 
dioxi^ forn^ absorbed bjr soda-lime (see also W, J. Keele 
Iron Age, July 22, 1909, 260). 


alumina, well ignited and protected from atmospherio 
carbon dioxide. Addition of alumina prevents tbo 
unnecessarily vimrous reaction which occurs with copper 
oxide alone, and which would necessitate the prematuro 
renewal of the inner tube or cleaning it with acid. If 
no oxidising agent bo added, but the process carried 
out otherwise exactly as described, the results obtained 
with steel — according to tho composition and thickness 
of the turnings — are sometimes quite accurate but some- 
times as much as 0*04% (or still more with rapid tool 
steels) too low.* 

Tho method of working is as follows : — One hour before 
beginning a determination, tho water supply is turned on, 
and tho furnace connected in tho current circuit. After 
tho time mentioned the combustion apparatus has acquired 
a temperature equilibrium which permits of analyses 
being (5arried out successively without interruption. 
Shortly before proceeding with the test, tho whole apparatus 
is fille<l up to tap, I, with purified oxygon, and this tap then 
turned to position y. The baroniotric pressure is noted. 
Tho pinch-cock, (^, is now tightcntHl somewhat, tho rubber 
stopper withdrawn from tho tube, B, and the boat with 
its contents quickly pushed in until it is in tho position 
shown in Fig. I. The rubber stopper is then immediately 
replaced, and the pinch-cock, Q, ojiened fully. Tho 
gas- burette is now filled with dilute sulphuric acid, the 
levelling bottle placotl in position, and the tap, I, turned 
to position, jS. After two minutes have olapt^, that 
is until it is certain that the “ suction ]ieriod has been 
attained, t the tan, II, is ojiened, and gas drawn into 
tho measuring burette. Tho gases should be drawn 
over for at least 2 mins., tho velocity being regulated 
simply by compressing the tube loading to the levelling 
bottle. When tho current of gas is stopixMl (by closing 
tho tap, II), the liquid in tho burette should be somewhere 
between the 20 and 60 c.c. marks, according to the 
carbon content of tho samjile ; the current of gas- 
through R should not cease during this ]>criod. Tho 
volume of carbon dioxide formed is determined in tho 
known manner by absorfition in an Orsat tube (a 
thrice repeated treatment suffices), and finally tho 
temperature registered by the thermometer in tho water- 
jacket of tho gas- burette is noted. The value corres- 
ponding to the tem|wraturo and barometric pressure taken 
from Table J, when multijiliod by the numbcT of c.c. of 
carbon dioxide found, gives directly the carbon content 
in mgrms. The time requirt^d for a complete determina- 
tion, without any haste, is thus: waiting period,. 
2 mins., withdrawal of gases, 2 ; three absorptions 
and 2 readings (allowing ^ min. for the return flow of 
the sealing liquid), 3 ; total, 7 mins. The calculation 
of tho result takes but a few seconds. For n carbon 
content of 0 — 2%, 1 grm. ; 2 — 4%, 0-6 grm., and 4 — 8%, 
0’26 grm. of sample is taken. 

In Table 11. results obtained by the chromic-sulphuric 
acid method (Corlois), by the gravimetric method in 
a current of oxygen, and by the now gas- volumetric method^ 
are compared. The results arc not specially selected, 
but were obtained partly by me and partly by other 
workers in my laboratory. In the column relating to the 
gravimetric metbrnl the results marked (A) were obtained 
when the sample was mixed with load chromate, bismuth 
oxide, or copper oxide ; those marked (B) by burning tho 
sample either alone or with addition of ferric oxide, 
alumina, quartz powder, etc. 

In carrying out the gos-volumetric process it should bo 
noted that steel can be burnt in tho form of tolerably 
thick turnings ; indeed very light, “ loose ” turnings^ 
which might project from tho boat, should be avoide<L 
It is not necessary to mix the turnings and the oxidising 
agent by shaking together in the weighing bottle ; tho 


* To ensure complete combustion of 1 grm. of steel turnings' 
without addition of an oxidising agent, in 1 — 2 mins., anmniform 
temperature of about 1150° C. over the whole of tho boat is 
necessary. This is attainable, at present, only in large furnaces 
with costly auxiliary apparatus. 

t A longer period of waiting though not necessary is not injurious, 
but shortening the period may easily lead to low results. However, 
even with metal of only moderate carbon content, Uie beginning 
of combustion may be detected by the second return movemenb 
of the mlphurie add In the trap, IL 
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mixtaie of oopmr oxide and alumina may be swead over 
the turnings in the weighing bottle and the whole ^tributed 
fairly uniformly when inti^uoed into the boat. Turnings 
and oxidising agent should be in the proportion of from 
1 : 1 to 1 : 2. Bg irons and iron alloys (inoluding rapid 
tool steels) are dealt with in a similar manner, but a lai^r 
quantity of oxidising agent (corresponding to the 
capacity of the boat) is used. Only in the case of 
manganese alloys is it preferable to mix the oxidising 
agent with the sample by shaking together in the weighing 
bottle. Moreover these alloys are pulverised more finely 
the higher their mangano^ conUmt. In the case of 
molyl>denum st<H^ls, in ordttr to fix, as far as possible, the 
molybdenum trioxide formed, which is troublesome on 
account of its volatility, the sample is spread over the 
bottom of the boat and covered with a thick layer of 
copper oxide (without alumina). 

In Table II. there is no reference to forrochromo. I 
have determined the carbon content of this material quite 
satisfactorily by the gas- volumetric method by using a 
furnace provided with an interposed resistance and 
with a pyrometrio measuring arrangement. The finely 
powdered forrochromo was mixed with twice its weight 
of fine stool turnings of known carbon content and placed 
between two layers of copper oxide in the boat. The 
furnace was kept at about 1200° C., and after a waiting 
period of 3 mins., gas was drawn over for a period of 
4| — 6 mins. Attempts to burn ferrochrorae in the crucible 
furnace as described above, or by a similar procedure. 


failed, the results being too low. Indeed with the con- 
siderably lower and lees uniform temperature obtained 
with the crucible furnace, it is neoemary, as experiments 
showed, to prolong unduly (over 8 mins.) the period during 
which gas is drawn over, and it is then undoubtedly mimh 
simpler to use the gravimotrio method, which can be oarried 
out in the usual manner after attaching a drying and 
purifying train to the tap, I. One advantage of the 
costly apparatus previously mentioned, as compared with 
the crucible furnace, is that it is possible therewith to use 
the gas- volumetric method with ferrochromo and certain 
other alloys rarely enoountorod. Another advantage is 
that in the combustion of steel, pig iron, etc., no waiting 
I>erio<i of 2 mins, is nooessary, but one can begin to draw 
over the gas immediately after introducing the boat into the 
furnace heated to 1150° C., so that instead of 7 mins., 
only 6 mins, are required for a^determination. A third 
advantage is that rUh'I can be burnt without addition of 
an oxidising agent. Against those are the following 
advantages of the crucible furnace: — (1) The cost of 
instailation and the working expenses are very much loss. 
(2) It requires no supervision (a point of special importance 
in apparatus installed alongside smelting furnaoes for 
control purposes). (3) The number of porcelain tubes 
used up is loss, as only the inner tube suffers, and this 
can easily be cleaned (with aqua regia) or replaced. (4) 
Loss space is reejuired. (5) It is loss liable to injury. 

For the gravimetric process the more expensive apparatus 
offers no ^vantages. 

Both the method and apparatus are patented. 


Table I. 


1 c.c. moist COs 


1 -0708 (b— w ) S 

(l + at)* 7(M1 *U 


0-00070M78 "t’) - 


Figure in table _ 

lD‘006 n'Ki’.C. 


For room temp, ol 10 — 12, 13 — 20, 21 — 29, 30 — 30° C. 
Deduct from barometer reading 1 2 3 4 m/m. 


b m /m 
(corr.) 

680 I 

600 

700 

710 

720 

7310 

740 j 

750 

760 

1 770 

780 

10" C. 

4500 

4659 

4727 

4796 

4864 

49.32 

5001 

5069 

5137 

5206 

5274 

ir C. 

4570 1 

4688 

4700 

4774 

4842 

4911 

4979 

5047 

5115 

5183 

5251 

12" C. 

4549 1 

4617 

4085 

4753 

4821 

4888 

49.5(1 

5025 

5003 

5160 

5228 

13“ C. 

4528 1 

4596 

4664 

4731 

4799 

4807 

4935 

5(M)2 

5070 

51318 

5205 

14“ C. 

4508 1 

4575 

4643 

4710 

4778 

4845 

4913 

4980 

6048 

5115 

5183 

15" C. 

4487 ! 

4554 

4621 

4688 

4766 

48231 

4891 

4957 

5025 

5092 

5159 

16" C. 

4406 ; 

4583 

4600 

4607 

4734 

4801 

4808 

40.35 

5002 

5069 

5136 

17"(\ 

4444 1 

4511 

4578 

4045 

4712 

4778 

4844 

4911 

4979 

5045 

5112 

18" (!. 

4422 j 

4489 

4556 

4622 

4689 

4755 

4821 

4889 

4955 

5021 

5088 

19" C. 

4401 { 

4467 

4533 

4000 

4660 

47,32 

4798 

4865 

49.32 

4908 

5064 

20" C. 

4;{79 1 

4445 

4511 

4577 

4643 

4700 

4775 

4842 

4908 

4974 

5040 

21" 0. 

4.357 

4423 

4480 

4554 

4020 

4686 

47.52 

4818 

4884 

49.50 

5015 

22" r. 

4334 

4400 

4466 

4531 

4597 

4662 

4728 

4793 

48.59 

4925 

4991 

23" C. 

4812 

! 4377 

4443 

4508 

4573 

4639 

4704 

4770 

4835 

4900 

4966 

24" C. 

4289 

1 4854 

4419 

4484 

4549 

4615 

4080 

4745 

4810 

4870 

4941 

20" (3. 

4265 

1 4330 

4395 

4400 

4525 

4590 

4655 

4720 

4785 

4850 

4015 

26" C. 

4242 

4,307 

4.371 

44316 

4!>01 

4.506 

4630 

4695 

4760 

4825 

4889 

27" C. 

4218 

1 4282 

4347 

4411 

4476 

4.541 

4605 

4679 

4734 

4799 

4803 

28" C. 

4193 

1 4258 

43122 

4387 

4451 

4515 

4580 

4644 

4708 

4773 

4837 

29" (3. 

4169 

4233 

4297 

43101 

4425 

4180 

4553 

4618 

4681 

4746 

4810 

80" 0. 

4143 

4207 

4271 

4335 

4399 

4163 

4526 

4501 

4655 

4719 

4783 

31" C3. 

4118 

4182 

4246 

4.309 

43173 

4437 

4500 

4564 

4628 

4692 

4765 

32" C. 

4092 

41.56 

4219 

42831 

4346 

4410 

4473 

4537 

4600 

4664 

4727 

83" C. 

4066 

4129 

4193 

4250 

4810 

4382 

4446 

4509 

4572 

4636 

4690 

34" C. 

4039 

4102 

4165 

4228 

4291 

4354 

4417 

4480 

4543 

4606 

4670 

80" C. 

4012 

4075 

4138 

4201 

4263 

4320 

4389 

4452 

4515 

4578 

4641 
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Carbon 

steel. 

Steel 

2% N1 
1-8% Cr. 

Steel 

18% W 
6% Cr. 

Grey pig 
Iron. 

White pig 
iron 

0-31% S. 

Forroman- 
gancse 
79% Mn. 

Ferro- 
tungsten 
75% W. 

Chromic acid-sulphuric acid 


1-433 

1 

0-018 

3-54 

251 

6-88 


method 


1-415 


0 612 

3-46 

2-51 

0-85 




1-424 


0-606 

3-46 

2-45 

6-87 




1-417 


0-606 

3-48 

2-42 



1 

1 A 

1-414 


0-596 

3-48 




Direct combustion . . . 


1-411 







1 








Qravimetrio 


1-417 

0-657 

0-005 

8-45 

2-45 

6-89 

6*87 


1 B 

1-410 

0-684 

0-614 

8-47 

2-42 

6-88 

5-37 



1-405 


0-628 

3-48 

2-44 

6-80 


New method 


1-414 

0-664 

0-617 

8-48 

2-46 

6-89 

5.38 



1-410 

0-652 

0-617 

8-51 

2-51 

6-83 

6*84 



1-429 

0-643 


8-48 

2-40 

6-82 

5' 38 



1-411 

0-659 
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PRIZES.^ Cl. l^JSSmkL PLANTi JaCBlKBItT. 




Prizes. 

THE IRON AND STEEL INSTITUTE. 

Hadfield Research Prize. 

A Hesearoh Prize of the value of £200 haa been placed 
by Sir Robert A. Hadfield, F.R.S., Past President, at the 
dismal of the Council of the Iron and Steel Institute, 
to be awarded by the Council to the author of the best 
contribution to the publications of the Institute on the 
subject of the Different Forms or Combinations of Carbon 
in iron, Stool, and Alloys of Iron with other Elements. 
Competition for the Piize is open to metallurgists, chemist 
and others interested in Metallurgy, and it is proposed 
that the Prize shall be awarded at the Animal Meeting 
of the Institute in May, 1916, for the best paper presented 
before February Ist, 1916. Sir Robert Hadfiold is also 
]>roparod to offer a second prize for the paper next in 
merit to the one which gains the first prize provided it is 
adjudged to be a really meritorious papier. 

It is not desired to limit the scope of the research too 
closely, but it is suggested that the work should be in 
continuation of, or based upon, the work of previous 
investigators, such ,, as .lullien, Abel, Muller, Ijcdebur, 
T. Sterry Hunt, Aktirman, Arnold. E. 1). Campbell, 
Hogg, Parry and others. 


The objeot of the Reaearoh Prise it to ttimnlate the 
study of carbides in iron and iron alloys generally, idso 
with a view to disoovering the best method of determinii^ 
the forms and combinations in which carbon occurs in 
iron and steel. These carbides are now spoken of by 
metaUurgists in a general way, as sub'Oarbides, oarbidM, 
j or doublo carbides. It is very desirable to define the 
1 composition of these more aconratoly and to ascertain 
j whether other carbides exist which have hitherto not been 
! identified. 

! The study of the molecular constitution of the carbides 
* will also fall within the range of the investigation and, 

I in this connection, attention may be directed to previous 
I researches on particular combinations of carbon or 
j forms of carbide. For instance, it would bo of interest to 
j determine whether the ordinary carbide is FojC, Fo*Cj, 

[ or some other combination. If so, what is its nature and 
j multocular constitution ? 

1 The foregoing is a general direction which should guide 
I intending participants in this research. It is hoped that 
I the results obtained will throw much light on the cause 
j of hardness of stool, also on the nature and form of carbon 
I combinations with iron and its alloys. 

I Intending com|)etitors should communicate in the first 
j place, with Mr. G. U. Lloyd, Secretary of the Iron and 
. Steel Institute, 28 Victoria Street, Ijondon, S.W., from 
i whom further information may bo obtained. 
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I.-GENERAL PLANT; MACHINERY. 

Heat insulation for refrigerating rooms. W. M. Thornton, 
Engineering. 1014, 98 , 376—376. 

♦Slaowool, (ork (built up in half-inch culies into slabs and 
heated under pressure until it darkened and formed a co- 
herent mass), granulated cork, and charcoal in small lumps, 
were investigated. In the first series of tests the material 
was packed round an electric heater in the middle of a 
galvanised iron box immersed in a large volume of water. 
Temperature-equilibrium was reached in 3 — 5 days, as 
shown by one thermometer close to the heater and another 
in the water. The order of conductivity was as given 
above, the slagwool being the most offici nt insulator. 
In the second series of tests, in which the loss 
of weight of ice contained in a box jacketed with the 
material was used to determine its conductivity, the order 
was changed to cork (slab), slag wool, charcoal. Hence, 
slagwool is best for high temperatures, as for iHiilers, 
and bakcHi cork slabs for rooms the external temperature 
of which may vary from O'"’ to 24'’ C. — 0. E. M. 

Patents. 

Raising or forcing liquids ; Methods of and apparatus for 

. H. A. Humphrey, Ix>ndoii, and W. J. Rusdoll, 

Wolverhampton. Eng. Pat. 19,169, Aug. 23, 1913. 

A TJQUiD under high pressure enters the high-pressure 
chamber, 7, through the pipe, 1, closes the valve, 4, and 
rises in the conical rewirvoir, 2, until it roaches the level, 
r, when the float, 6, lifts the valve. The high-pressure 
liquid then enters the chamber, 8, drives forward the 
liquid in the long main, 9, and delivers some of it into the 
high-level reservoir at 6, 6. The high-pressure liquid flows 
through the valve, 4, faster than it enters at 1, and con- 
sequently the level, r, c, in the reservoir, 2, falls, allowing 
the valve, 4, to close. However the liquid in the pipe, 9, 


continues to move forward owing to the momentum it 
has gained and jirwluoes a diminution of pressure in the 
chamber, 8, which causes the valve, 3, to open and liquid 



from the low-level reservoir, a, a, enters the chamber, 8, 
through the pipe, 10, and jfollows the mass of liquid in 
the long pipe, 9. As soon as the level of the liquid in 2, 
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rtoei ■gain to the line e, c, the operation ie repeated. The 
changee of preeeure head produced by a Humphrey ” 
pomp may he utilised to supply and control the admission 
of we high-pressure liquid to the chamber, 8. Air 
•chambers, ll, and 12, are provided to stesMly the flois. 

— W. H. C. 


Dryiaff-room. C. Hultgren, Chicago, III, Assignor to 
Wenborne-Karpen ffiyer Co. U.S. Pat. 1,110,788, 
Sept. Irt, 1914 ; date of appl, Oct. 21, 1912. 

Am enters the inner jacket, 2 (see fig.), through the pipes, 
17, 18. which are provided with dampers; passes upwards 
over the pipes, 13, 24, heated by steam or hot gas, and 


iFumaces, A. K. Swan, Derby, and G. W. Parker, Matlock. 
Eng. Pat. 24,40.3, Oct. 28, 1913. 

Am is led to the rear portion of a furnace through a number 
of ducts which pass longitudinally through the bridge, 
terminate at the roar end and are conneotod with a 
transverse air-supply channel extending across the front 
of the bridge. — W. H. C. 

FuriMces ; Gas firetl . (1 F. Priest, Normanby, 

Yorks. Eng. Pat. 25,995, Nov. 13, 1913. 

Natural draught coal-fired furnaces are made suitable 
for direct gas-firing by means of a horizontal elbow-piiw 
through the ash-pit door opening. The outer end of 
the pipe has a vertical bracket across it, supporting the 
ond of a steam pipe concentric with the elbow-pipe. 
-Shutters with openings of different sizes may be jilaced 
at the outlet of the elbow- pipe to vary the quantity of air 
introduced and hence the q^uality of gas produced. The 
bed of fuel is supported on fire- bars just within and above 
4he ash-pit door. A passage for superheated air for the 
combustion of the gas is provided in the crown of the pro- 
•ducer chamber, the supply of air being controlled by a 
movable plate at the entrance. — W. F. F. 


AiUonuUically controlling the proportionaie admixture 

of two or more liquids ; Method and apparatus for . 

B. BramwoU, Belfast. Eng. Pat. 7324, March 23, 1914. 
Th® variation in the difference of pressure produced by 
variations in the flow of one of the liquids through a 
Venturi tube is utilised to control the supply of the other 
liquid. Ihpes connected upstream, and with the throat, of 
the Venturi tube, each deliver liquid into one of two 
balanced vobscIb suspended at either end of a cord which 
passes over a pulley. The vessels have small holes near 
the bottom so tliat they never become full and overflow. 
'The oscillation in the levels of those vessels due to the 
variation in the rate at which the liquid is supplied to thorn 
from the two points in the main causes the shaft on which 
the pulley is arranged to rotate and to wind up or unv^ind 
a cord which operates a valve device by whU!h the supply 
of the other liquid is controlled, — W, H. C. 

Tanks ; Manufacture of . W. Guest, Charlton, 

Kent, and H. Lenox, Ashtead, Surrey. Eng. Pat. 
11,839, May 13, 1914. 

•To strengthen the construction, rolled channel or U- 
sections or column sections are interposed between tho 
plates and at the corners of tho tank which is built up of 
plates bolted together, all joints being on the outside. 

— W. H. C. 


Defecating ; Process of . C. E. Gray, Eureka, 

Assignor to A. .Jensen, 'Oakland, Cal. U.S. Pat. 
1,107,784, Aug. 18, 1914 ; date of appl, Nov. 10, 1913. 
Hot air is blown through a funnel-shaped chamber to 
form a cyclonic or whirling current travelling inwards 
towards the axis of the chaml>er, and the fluid to be dried is 
admitted through an atomiser in the axis of the ohamber 
so as to travel radially outwards, meeting air of gradually 
decreasing humidity and increasing temperature. — A. T. L. 

Drying machine. W. R. Files, Providence, R.I. U.S. 
Pat. 1,109,977, Sept. 8, 1914 ; date of appl, July 14, 
1913. 



enters the drying chamber, 1, at the top throngh the 
openings, 8. It then jmsaes downwards and escapes from 
tho bottom of tho chamber through tho passages, 21, into 
the outer jacket, 3, whore it is heated by contact with the 
metal wall, 20, thus increasing the draught. — W. H. C. 


Liquids and gases ; j^paratus for scrubbing or similarly 

treating . B. F. B. Sewell, Washington, D.C. 

U.S. Pat. 1,108,853, Aug. 25, 1914 ; date of appl, , 
Oct. 21, 1910. 

A COLUMN for fractionating or for scrubbing gases with 
liquids, is made up of sections carding pairs of superposed 
perforated plates. The perforations are burred and the 
Durrs of one plate of each pair come between those of the 
other and form a number of liquid seals. A finely per- 
forated plate is submerged in tho liquid in order to distri- 
bute the vapour bubbles passing through the seals. — A.T.L. 


Bringing liquids and gases or vapours into contact with each 

other ; Apparatus for . W. Feld, Linz, Germaiw ; 

K. E. Markol, administrator. U.S. Pat. 1,110,914, 
Sept. 15, 1914 ; date of appl, July 18, 1914. 



Gas enters tho stationaiy bell, a, 
through the pipe, e, and is forced 
through the liquid, g, in an atom- 
ised condition by tl^ rotation of 
tho agitator, d, which also serves 
to agitate and mix the liquid. 

—W. H. C. 


Refrigeration ; Proc.esa of and apparatus therefor* 

N. H. Hiller, ("arbondale, Pa. U.». Pat. 1,109,923, 
Sept. 8, 1914 ; date of appl, June 15, 1912. 
CoMPRKSSEU gas is expanded in a suitable refrigeration 
plant thereby alworbing heat. Part of the expanded gas 
is absorbed iirectly in a liquid and part is compressed to 
a higher pressure and then absorbed, tho liquid being first 
saturated at tho lower pressure and then flowing into 
another absorber where it is saturated at the higher 
pressure. The gas is subsequently expelled from thn 
liquid by heating at tho higher pressure and passed into 
the expansion chamber. — W. H. C. 


Thb exhaust steam from a seiies of steam-heated rotary 
•drying cylinders or ** cans ” is passed through a separator 
to remove any entrained liquid and then into a 
modifying ** can ** or cylinder provided with soitable 
waives for controlling its temperature. — W. H. C. 


Separator ; Centrifugal . W. Mauss, Johannesburg. 

U.S. Pat. 1,111,800, Sept. 22, 1914. Date of appl, 
Dec. 17, 1912. 

See Eng. Pat. 27,113 of 1912 ; this J., 1913, 702.--T. F, B. 
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[0«t. 81. 1814. 


Kiln. C. Hultgron, Asaignor to Wenborne-Karpon Dryer 
Co., Chicago. U.S. Pat. 1,110,787, Sept. 16, 1014. 
Date of appl., Oct. 30, 1911. 

See Eng. Pat. 12,224 of 1912 ; this J., 1913, 739.— T. F. B. 

Fvmme and fuel-feeding device therefor. C. J. Greonstrcot, 
Webster CrovcH, Mo. U.S. Pal. 1,110,920, Sept. 16, 
1914. Date of appl., Sept. 2ft, 1912. 

See Eng. Pat. 1616 of 1913 ; this J., 1914, 035.— T. F. B. 

[Vacuum] filler. G. Spence, Mexico. U.S. Pat. 1,111,275 
Sept. 22, 1914. Date of appl., Aug. 1ft, 1913. 

See Fr. Pat. 461, .340 of 1913 ; this J., 1914, 187.— T. F. B. 
FiUer. Eng. Pat. 22,709. See XIXa. 


nA.-.FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coking industry ; The by-product , and its relation to 

the manufacture of iron and steel. G. S. Cooper. ^Jron 
and Steel Inst., 1914. [Advance proof.] Pp. 31. (See 
also this J., 1914, 410.) 

The Koppers’ combination oven (loc. cit.) can be operated 
as a gas oven with blast-furnace gas instead of with pro- 
ducer gas, and by consuming all available blast-furnace 
gases in this way, a maximum amount of coke-oven gas 
becomes available in iron and steel works for heating open- 
hearth furnaoes and for other purposes. The coal used 
for coking should not yield on distillation more than 

7 — 8% HjO reckoned on the dry coal. The coking 
character of Scotch coals deteriorates with exposure. The 
Kop|)ors’ procefes for the direct recovery of ammonia from 
coke-oven gas has now been applied for the first time to 
coal gas at the Budapest gas-works. The crude gas is 
cooled to 26® C,, and delivoiXHl by an exhauster to the tar 
extractor. The gas is then reheated t<» 60” — 60® (’. and 
treated with sulphuric acid in a closed saturator from 
which ammonium sulphate is removed continuously by an 
ejector working with steam or compn'ssed air. The liquor 
from the cooler and tar extractor is separated from tar 
and distilled with lime, the gases being delivered to the hot 
gas entering the saturator. The gas from the saturatora 
is cooled and scnibbod with creosote oil for the recovery of 
l)enzcne. The yield of benzene from coke-oven gas varies 
from 1 — 1 J galls, in South Wales to 21 — 3 galls, per ton of 
coal carbonised in South Yorkshire, J^rbysWe, the 
Midlands, and Cumlierland. In open-hearth sUhjI furnaces 
the durability of bulkheads ancl roofs is docreascHl by 

8 — 10%, and that of the choquor-work increased by 50% 
by the use of coke-oven gas (see also this J., 1913, 1013). 
At Friedrich Wilhelmshilttc the consumption of coal per 
ton of steel was reduced from 31-8 to 14-9%. — A. T. L. 


Q(U retorts ; Manufartare of ' . German and English 

methods. Times Eng. Suppl., Sept. 26, 1914, 109. 

While German retorts are hand-made, English manu- 
facturers generally use a machine-press by which the clay 
is forced through a die of the required section on to a table 
which descends at the same rate os the ram. Machines 
of this type turn out 400 — 600 ft. length of retort per 
dav. Hand-made retorts are built up in sections of about 
2 ft. length on a vertical mandril, each section being left 
for a day or more to dry until it will boar the weight of 
the next section : or the clay is rammed by means of long- 
handled spiked puuners into a mould consisting of an 
outer oa.sing and a core. Manufacturing costs are about 
ecmal, but the hand-made retorts are more durable. 
*‘8egittentar' retorts, built up of short- lengths with 
tongued and grooved joints, are more expensive to instal, 
but last 5 years or more, as compared with about 1200 
days for the ordinary moulded retorts. They are more 


flexible when un^ually heated, and leakage at the joints 
owing to expansion and contraction is soon stopp^ by 
scurf. The aich of the retort is made of highly rrfractory 
siliceous material, whilst the shoulders and base are of 
Stourbridge clay which resists erosion by the friction of 
the coke. The mouth-piece is attached to a short length 
of moulded retort of Stourbridge clay, which is not injured 
by liquf>r falling from the ascension pipe. — A. T. L. 

Coal ; Ahstirption of oxygen by . T. F. Winmill and 

J. I. Graham. Times Eng. Suppl., Sept. 26, 1 14. (See 
also this 1913, 970.) 

Coal from the Bamsley beds, dried in a high vacuum over 
potash and calcium cnloride, was sealed up with air in 
flasks, and the oxygen absorbed was automatically re- 
placed and the amount thus admitted was measured. 
The total amount of oxygon absorbed was about tho 
same as in tho exf)eriraents with iindried coal in a current 
of air previously described (loc. cit.) but the rate of absorp- 
tion was slower. Even at low tem}>eratnres and with 
finely powdered coal, oxidation did not cease after 60 days,, 
hence weathering before stacking is not an effective safe- 
guard against spontanooiis ignition. Rise of tomperatuwv 
from .30“ to lft0“ 0. c&\m<d quicker oxidation and an 
increase in the total o.sygen absorbed, osjwcially above 
100” (!. Rise of temperature was checked by tho moisture 
in the coal, since at 80“ C. all the heat generated by 
oxidation was required to evaporate the moisture, amount- 
ing to 6% of tho coal. Barnsley Hards and Softs arc both 
ca])able of firing readily under certain conditions, but 
these conditions ranOy occur in small stacks. In largo 
stacks, evaporation of water may assist the heating, when 
for e.xample, a narrow “ brt‘ak ” fills gradijally with coal- 
dust, and air passing through it becomes charged with 
water-vapour which heats tho coal on which it condenses. 
This warm coal later comes in contact with air not deprived 
of its oxygen and tho heating is carried further into tho 
“ break.”— A. T. L. 


Tar ; EleHrical separation of from coal gas. A. H 

White, P. B. Rowley, and C. K. Wirtli. J. Gas Lightings 
1914, 127, 719—721. 

An'Ktt leaving the Pelouze and Audouin tar separator,, 
tho gas was passed at tho rate of 24,0(K) eb. ft. jier hour 
through an inverted U of 8 in. pipe Iniving in the axis of 
each limb a squirrel -cage electrode of si.xteen 27-gauge 
steel wires strung betwi*en 4 in. iron discs 5 ft. 8 in. apart, 
A potential diffeixmee of 20,000 volts was maintained 
between tho electrodes (negative) and the earthed pipes; 
about 0'2 kilowatt per hour being reijuired. The removal 
of tar, as shown by flittering 1 cb. ft. of the gas through 
a in. circle of filter-paper, was complete. Among tne 
advantages claimed for the method are the jmssibility of 
obtaining clean ammonia liquor, and white ammoniunr 
Rulpbato direct from the gas, and greater ease of purifica- 
tion, as tar is prevented from reaching the oxide. — 0. E. 

Flame in mixtures of methane and air ; The velocities of ► 

A. Parker and A, V. Rhead. ("hem. Soc. Trans., 1914, 
106, 2150—2168. 

In connection with the study of fire-damp explosions in 
mines, the authors determined the velocity of flamo 
propagation in mixtures of pure methane and air in 
straight horizontal tubes of glass, lead, copf>er and irou^ 
6*6 m. long and about 2*5 cm. diam. Tne tubes wero 
closed at one end and tho gas was ignited at the open end 
by a spark. The progress of tho flame was recorded 
eiectrically by the fusing of thin strips of Wood’s alloy 
arranged 1 m. apart in the tubes. The flame travelled at 
a constant velocity for about 4 m., then (tscillated with 
increased velocity of propagation, and finally attained a- 
constant velocity towards the end of the tufbe. The 
initial velocity varied with the strength of the mixture 
and with the material of the tube, being least with tubes 
having a high conductivity for heat. The maximum 
initial velocity was 70 cm. per tec. with a mixture oon- 
tainiim CH4 10%. The limits of inflammability oooun^^ 
with (?H4 4*5 and 13*1% respectively.— A. T. L. 
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StUphwr in motor 0pirit^ ; Determination of . W. A, 

Bradbury and F. Owen. Ghem. News, 1914, 110, 
163—105. 

When a mixture of carbon bisulphide or benzene with 
methylated snirit was burned in a wick lamn and the 
sulphur dioxiao in the products absorbed as in the Heforee 
ap^ratus fur determining 
smphur in coal-gas, low I 

results wore obtained owing J 

to incomplete combustion, 5 

the deficiency varying from ” 

4 to 60% of the total “ 

sulphur. With the appar- 

atuB shown in the figure, _ 1 - 

the deficiency was only f ^ | 

about 6 0%. The wick- 11 . V i 

burner w'as replaced by a j 1 I j 

oarburett<»r, (\ containing I i I j 

10 c.c. of the benzene or I I | 

j)etrol to bo tested and the j i obbbI j 

mixture from the carbur- I | j 

ottor passed to an atmos- j 1 

phcric burner, D, in the I sii 1 

trumpet tube of a Iteferee I H 1 

apparatus, tin* lower end I y I G 

of the trumpet tul»e being |l JL || . (I 

sealed in waUir. The sul- \JI&Bj|xzJL/ m / 

pliur dioxide was absorbed 

with perbydrol (a eoncen- ff fi, 

trated solution of hydrogen Jl Jj ^ 

jMsroxide). At the com- ^ 

incnccment of a deter- ; C : ' :£ 

mination, taps, 1, 2, and 3, W 

are elosed, a water-blower 

started to deliver air at K, :r, 

and the porhydrol solution pdyi’ - 

allowod to flow down the 

absorption column. Tap, 2, is then oj)en(Kl, allowing 
air to bubble through pure benzene or petrol in tube, 
F, and tap, 3, is adjusted until the burner gives a 


produced from peat as described in the prior patent 
(this J., 1913, w). The mixture is oompressea into 
blocks, and heated in a retort. — W. F. F. 

CombuatiMe mixturee ; Surface combustion of , P, St, 

O. Kirko, and Boneoourt Surface Combustion, lAd, 
London. Eng. Pat. 20,476, Sept. 10, 1913. 

The mixture of fuel and air is introduced into the com- 
bustion bod in the manner described in Eng. Pats. 25,606 
and 20,430 of 1909 and 19.490 of 1012 (this J., 1910, 
1448 ; 1913, 036). To avoid intense local heating and 
consequent disintegration of the refractory material 
at the points of impact near the inlet, the combustion bed 
may be formed by a layer of refractory blocks at the 
base of the heating furnace, arranged so as to leave a 
network of channels open at Jthe top. The gas inlet 
is in a fine with one of these channels so that no immediate 
impact takes place, and the bo<l may be loosely covered 
with granular refractory material. In another form 
{e.g. a bath enamelling furnace), the heating ducts may 1^ 
arranged on the internal surface of a cylinder and in 
another form the oombustion surface may bo within the 
body to be heated. — W. F. F. 

Combndion ; Prore/iA of regulating the temperature of . 

J. M. Rushy and J. H. Tatissig, Assignors to United Gas 
Improvement Co., Philtulelphia, Pa. U.S. Pat. 1,110,991, 
Sept. 15, 1914 ; date of appl., Dec. 27, 1909. 

A BURNING mixture of ]>roduceT gas and air is diluted by 
the incombustible products of oombustion. — W. F. F. 

Coking process, J. P. O’Donnell, London. From L. L. 
Hummeis, Chicago, 111. Eng. Pat. 2009, Jan. 26, 1914. 

The retort, which is particularly adapted for coal rich 
in volatile matter, has a rociprooating floor, 2, actuated 
by a ram, 3, fuel being fed from the bin, 1 , and discharged 
j into the hopper, 6. The retort is heated by hot gases * 
which pass through the passages, 4, in the crown. Retort 



perfect Bunstm flame with a maximum brightness of the 
platinum spiral which is arranged above the burner. 
The trumiwt tube is then placed in position and tap, 1, 
opened and 2 elosed so as to burn the spirit which is 
under test. When half the syurit has been consumed, 
the water-bath is heated to 160*’ — ]60”F. (fi5’0° — 71*^ C.). 
Towards the end, tui’iicntinc is run into tho carburetfur 
at G, and this operation is rcpc^atcd so as to burn all tlie 
spirit originally in C. — ^A. T. L 

jBc/wri of Committee of American Society for Testing 
MateruUs on standard tests for lubricants. See Xll. 

Patents. 

Peat 2 Impts. in the treatment and utilisation of . 

J. W. Leadbcatcr, Doncaster. Eng. Pat. 29,281, 
Dec. 19, 1913. Addition to Eng. Pat. 18,687, Aug. 13, 
1912. 

To produce a hard coke suitable for steel-smelting, 6 — 10% 
of coke obtained from bituminous coal is added to a 
mixture of tho pure “ carbon coke ” and tho special tar 


gtises pass by the duet, 10, to a recuperator and con- 
denser, and thence through tho ducts, 6, in the retort 
crown, and pipe, 18, to the nozzles, 7. These hot gases 
thus pass upwards through that yiortion of the fuel which 
is between the fresh charge and the highly heated part. 
A more uniform heating is obtained, whioh results in a 
maximum amount of rich hydrocarbons and tar, while 
tho fuel assumes a plastic condition and is compressed 
by the reciprocation of the floor, 2, being discharged 
as a hard dense coke. — W. F. F. 

Coke dust ; Process for making briquettes of by means 

of cement and pitc.h , for use in gas manufacture. Doutsoh- 
Luxemburgisohe Bergwerks- u. Hutten-A.-G. Ger. Pat. 
276,511, July 31, 1913. 

Briquettes made from coke dust with cement alone 
require some time to harden, and therefore must be 
stored in tho works. To avoid this it is pro|) 08 ^ to add a 
quantity of pitch so small that the impurities in the gas, 
made from the briquettes, can bo eliminated in tho ordinary 
purifying process. The following proportions are given : 
Coke, 86% ; cement, 12% ; coal tar pitch, 3%.— TT F. B. 
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(a) Carbon monoxide, hydrogen and nitrogen, carbon 
'monoxide and hydrogen; Pr^^M of ; 

K. H. Brownlee and R. H. Uhliiwer, Aasgnors to 
American Nitro-Producte Co. IJttsWh, Pa. ILS. 
Pate. 1,107,681, and 1,107,582, Aug. 18, 1914, date 
of appl, April 12, 1913. 

(a) C'arbonaokous fuel together with iiiBufficient air 
for complete combustion, is drawn jMjnodically into a 
cylinder fitted with a reciprocating pwion, the mixture 
ifl exploded, and the products are exhausted and piw^d 
through apparatus for separating the carbon monoxide, 
hA^ogen and nitrogen from one another and from the 
other iiroducts of combustion, (a) Oxygon is used 
instead of air, and carbon dioxide and monoxide,^ 
hydrogen are se|mrated from the combustion ^r^^ts. 


Ethane : ProcMS of nmnufaHuring - 
•t, Mai ^ ^ 


. s. P. Mulhke^, 

Newburvtiort, Uwe., and H. K. Moore, Berlin, N.H. 
U.S. Pat. 1,107,696, Aug. 18, 1914; date of appl.. 
Doc. 8, 1910. 

Kthyi-ene is reduce<l to ethane by hydrogen in t he presence 
of a catalyser which is cooled in order to remove the heat 
generated by the reaction.— A. T. L. 

Gas-producer. T. B. Benner, Cortland, N.Y. Pat. 

1,1 10,372, Sept. 15, 1914 ; date of appl, March 21, 1914. 
The producer comiirises two supi^rposiul retorts com- 
municating with each other and with a fuel-charging 
hopper by co-axial ports. Cas-recoiving chamliors at tne 
end of each retort are in communication with each other, 
and a pipe leads from the upper chamber into a hydraulic 
main.— W. F. P. 

Gas ; Process of making . d- H. Hirt, El Paso, Tex., 

Assignor to AUis-thalmers Manufacturing Co. U.b. 

’ Pat 1,110,782, Sept. 15. 1914; date of appl, leb. 14, 
1910. 

Ah ignited mixture of fuel and air is injected from the 
. onduit, 11, into the annular chamber, 5, with an u]»ward 
spiral motion, and is cjaused to contratd at tin? point, 7 



lowt layers through which the gas 

mural 00. ■ Proce^a oj separativg 

coniaiJd in . H. Kopi*«. Assy r to H. Kop^ 

Co., Chicago, 111. U.S. Pat. 1,107,803, Aug. 18, 1914 , 
date of appl, July 8, 1913. 

The gaa is passed under pressure through a oU 

in a .fast-iroA bell-washer which is rol'oyrd, f .P^h the 
placing it within a wrought iron casing through which 
gas passes. — A. T. L. 

Ex,J»>ive.engine,; MclM far 

pre.verding'^ carbon deposits “““j V TTft’ 

Assignor to J. H. Fletcher, San bWisoo, Cal. U.| 
Pat.^l,108,fH)8, Aug. 25, 1914 ; date of appl, Sept. 2, 
1913. 

The vaporised hydrocarbon fuel is mixed with oxygen 
and steam obtained by healing hydrogen 

Pdrolrnm and il>: t 

Starke, Berkeley, Oal. U.S. Pat. 1,100,187, Sept. I 
1914; date of appl, May 26, 1911. 

Petroekum or a distillate 

derivatives is saturated with sulphur dioxide, and agitat^ 
whilst hot, with su]]>hurie acid m a closed vos^l, 

8])eeific gravity is constant . The suli>hur 

from the acid is not allowed to escape from the 

lifiuid is allowed to stand, and the separated sulphoni 

aevids drawn off and treated for the recovery 

Peirokum ; Apjoradts for refining — . M. H. Wairoi 
Mexico. D.S. Pat. 1,110.301, Sept. 15, 1914, date ( 
appl, Nov. 17, 1913. 

The iietrolcum is passed through a si^ries 
ap])aratus to stills containing liorizontal 
a tortuous path for tho Ilow of s roam of ml- 
heated steam is admitted t.. the stills and the light an 
heavy vapours are led away separately 

Lubricant grease. F. E. Mariner Assignor to The Pensaco 
Tar and Turpentine Co., Cull Point, 

1,109,298, bept. 1, 1914; date of appl, Oct. 2, 191 

A iJtxtuek of mineral nil 90 rosin (containing ^ 
60% of abiotic acid) 8, and milk of lime ^0 parts. A. 1 . 

Hydrocarbon oih ; 

Greendtroc^l. Denver, Cole. U.S. lat». (*) 

ftml (b) l,110,it24. Sept. 1.'), 1914 ; dates of appL, Ml 

13, 1911, and Muy 13, 1912. 

(Al Oil vapour mixed with steam is passijd through a p 
Mil heated almve 1000‘ F. (538" U. )and the ^portte 
are adjusted so that the product burns at » ‘“Ub"" 
wTth a bluish flame. The prcxlnct is then frwtiona 
condensed in order to obtain light oils, (b) An un< 
structed coil of pipe, 1«0 ft. long and U rn. ^aim, w UB| 
and oil at a pressure of 60 lb. per sii. m. is injected into 1 
coil under a steam pressure of 100 lb. per sq. in. A. T. 


The mixture is cooled at this point by introducing an 
endothermic agent (moisture) by pipe, 12, and then passes 
by tho central passage, 2, and water-sealed chamber, i, 
to the outlet, 4. — W. F. F. 

Scrubbers for gases. A. Hollis, Stockton-on-Tees. Eng. Pat. 
2609, Jan. 31, 1914. 

The scrubber, suitable for purifying nroducer-gos, con- 
siste of a number of perforated Selves packed with 


Oleiines and their oxidation ^woducts [froni mineral oil 

Process of manufacturing . 9*. J* 

Webster Groves, Mo. U.S. Pat. 1,110,925, Sept. 
1914 ; date of appl, Juno 7, 1912. 

Mineral oil mixed with steam 

a long coil of pipe at cherry-red heat, the olefinw £on 
are Oxidised and the product separated by fraotic 
distillation. — ^A. T. L. 
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IlB.-DIiSntlK!IIVE msnUATlOR ; 

HEAina; ughung. 

Wood disiiUaiion works^ Forest 6/ Dean. Reprinted from 
[Cd. 7488]. Price 3d. 

Thesb works have been erected with the object of 
utilising the considerable quantities of almost unmarket- 
able cord-wood and small branch-wood which are left 
over when the broadleaved trees in Dean Forest and the 
adjoining woodlands aii) felled. The works were opened 
in October, 1913. 

The total capital cost was approximately as follows : — 
Buildings, £8000 ; machinery, £6500 ; fittings, architect’s 
commission, fencing, etc., £1000 : total, £15,500. 

The process of F. H. Meyer, of Hannover- Hainholz, 
was adopted, and the machinery was designed and 
supplied by his firm, the engine, boiler, and principal 
non-patonted apparatus being of English manufacture. 
The buildings wore erected from Mej'or’s plans. The 
works are designed to produce charcoal, wood tar, 
wood alcohol, and grey acetate of lime. It is not intended 
at present to manufacturo acetone, but the works have 
been designed for installing the additional machinery 
iieccasary for that purpose, if required. 

The contractor estimated that the following products 
would be obtained from the plant by carbonising 420,000 
cubic feet of wood p<^r annum : — Grey acetate of lime, 
384 tons ; tar, 270 tons ; charcoal, 1380 tons ; wood spirit, 
00 tons (equal to 23,400 gallons of 8-61 lb. each). As 
production commenced only a few months ago, it is not 
possible to compare fully the results and estimates, but 
the exfwrience alrojwly gained loads to the conclusion that 
the above output will scarcely be obtained. 

Most of the wood used is oak, which is brought in by 
hauliers from the Crown ft»rests, in the centre of which 
the works are situated, and is stored in largo stacks, a 
Bt(X 5 k of 1500 to 2000 qprds being kept at the works. 

The n^tort for the carlionisation of the wood is built of 
iron plate and is about 50 feet in length and 7^ feet in 
(liameter. It is finul from a fuinaco on the left side, and 
is set in flues which enable the wood to bo carbonised 
cflectually. The wood is packed into cylindrical trucks, 
each holding about two cords, or 25G cubic feet, stacked, 
and five trucks form one charge for tlm retort. When 
ready the iron door of the ret(ut is lifted and the trucks 
of woocl are drawn in by an electric motor. The door is 
then closed and the tem|KU’atuio raised to between 330'^ 
and 350*^ C. Distillation usually commences in about two 
hours and continues for twenty to twenty-two hours. 

After the process is com])let(Hl the door at the other 
end of the retort is raised, and the trucks, which now 
contain charcoal, are quickly drawn by motor into an 
iron cooling-chamber similar in form to the retort. The 
doors at each end of the cooling-chamber are made secure 
and the exterior is cooled with water. From the cooler 
the trucks of charcoal are removed, on the following day, 
to the charcoal sIuhI, where they are emptied and the 
charcoal filled into bags ready for despatch. 

During the process of distillation about 70% of the 
weight of the wood is gasified ; the gases pass out of 
the top of the retort through two co})per pipes into a tar 
separator, whore tlie tar is condensed and flows into a 
tank. The tar is then run into a rnontfjus and lifted by a 
compressor into the tar still, wheue it is freed from the 
acid, oils, and water. It is run direct from the still into 
casks, and is then ready for marketing. The gases and 
vapours, freed from tar, pass out at the top of the scfmrator, 
and on into a tubular condenser, where the naphtha and 
acid vapours are condensed and run into large storage 
vats. This pyroligneous liquor is loft in the vat throe or 
four days to free it from any tar in 8U8|)ension, and is 
then ready for further treatment. The incondonsiblo gases 
pass from the tubular condenser into a washer, where 
any residual najditha or acid is removed by water, and 
ore then conveyed by a pipe to the furnace, where they 
arc utilised in the process of oorbonisatiou. 

The p 3 rroligneou 8 liquor, freed from tax, is pumped from 
the storage ta^ to a vat in the acid room and neutralised 
with lime, the liquor being stirred oontinaouBly by a 
mechanioal stirrer until the mixing and nentralisation are 


eompleto. Thenoe it is pumped into settUng tanks at the 
top of the building, then into sludge tante on the first 
floor, where further impurities are removed, and thence 
into a storage tank in the acid room. 

It is now pumped into a small " clear liquor ” tank on 
the top floor, and runs thenoe into the iron column d 
the continuous apparatus, where the neutralised acid 
liquor is corapletely separated from the naphtha. This 
apparatus consists of a wrought- iron base or still, eon- 
tairdng a copper coil, sunnountod by a series of cast-iron 
plates. The neutralised liquor is run off continuously 
from the still into a tank below, and while still hot is 
pumped into an evaporating pan. It is there boiled down 
to a strength of about 10'^' B. (^p.^. 1*075), and then run 
into the pan of a rotary dryer. This is a large wrought- 
iron drum, heated internally with live steam. The drum 
revolves slowly in a shallow tank and picks up a coating of 
the neutralised liquor. The liquor is dried, as the drum 
revolves, to a content of about 70% of grey acetate <tf 
lime, and then removed by a series of scrapers on the 
other side. The acetate, which is now in a pasty con- 
dition, is spread upon a concrete drying floor, under which 
pass the gases from the retort to the chimney stack, and, 
after being diiod for several hours, is fillea into saokk. 
1’he acetate now contains from 84 to 85% of true acetate 
of lime. 

The naphtha which nins from the top of the iron still 
and column, after being freed from the acetate of lime 
liquor as previously described and also from some of the 
heavy oils, is passed thnuigh a copper wash-column, into 
which a weak solution of sulphuric acid triokles, and is 
here further yuirified. Thence it goes into a second 
column, whore it is treated with a weak solution of caustic 
soda, and more oils are separated out. After passing 
through a small condenser the purified methyl alcohol is 
run into a storage tank below, and is ready for filling into 
drums for despatch. 

Power is provided by a 27 ft. by 7 ft. 6 ins. boiler, 
which Bunplies steam to the following machines : — a 35 
H.P. single-cylinder, non-condensing engine ; a steam pump 
fur the cooling water ; the fan engine ; the eonaenser 
engine ; the evaporating pan ; the rotary dryer ; the 
continuous apparatus ; tne tar still ; the tar condenser ; 
and the boiler-feed pump. 

The main engine drives a dynamo, which, in addition 
to lighting the works, provides power for the motors used 
in charging and discharging the retort and cooler, and 
for the acid jnimp, the ncutralisiHl liquor pump, the clear 
liquor pump, the evajMjrator pump, the ^mo stirrer, and 
the rotary dryer. 


Patknts. 

Prat or the Ulcr ; Treatment of wet ^carbonised . T, 

Higby, Dumfries, and Wetcarbonizing Ltd. London. 
Eng. Pat. 17,773, Aug. 2, 1913. 

Peat pulp resulting from the wet-carbonising process 
(see Eng. Pat. 17 610 of 1911 and 25,146 of 1912 ; this J., 
1912, 1171 ; 1914, 346) is partially dehydrated by treat- 
ment in a very thin layer on a continuous band or rotary 
filter, filtration lacing e fleeted either by a partial vacuum 
or by j)re8Hure prinluced by the gases from the wotoarbon- 
ising process. The moisture is reduced from 94 to 75% by 
this treatment, and the product is further dehydrated 
in a band press or other suitable manner. (See Eng. Pats. 
4684 and 24,748 of 1911 ; this J., 1912, 323; 1913, 77). 

— W. H. C. 


Wood; DiHtructive diMilkUion of . S. R. Seaman, 

Brooklyn, N.Y. U.S. Pat. 1,108,403, Aug. 25, 1914 ; 
date ol appl.. Doc. 27, 1913. 

Sawdust is carbonised in a cloewnl retort, and the cooled 
tar-free gas obtained in the distillation is forced through 
the fresh sawdust in a closed vessel to remove air from 
the charge before it enters the retort. The resulting 
mixture of air and gases is burned beneath the retort. 

—A. T. L. 
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Carbonacwua mcUmal ; ProcMi for treating C. W. 

Tozer, London. Eng. Pat. 7117, Maroh 20, 1914. 
Coal or othor carbonficeoua material is heated in retorts 
at 300® — 700° C. and under an absolutif pressure of 4*9 
to 12*26 lb. per sq. in. (i.f., a vacuum of 20 to 6 in. of 
mercury). More efficient recovery of by-produote and the 
production of smokeless fuel, which is easily ignited, are 
the advantages claimed for this process. — ^T. F. B. 

[Wood] Disiillntion ; Process of . T. W. Pritchard, 

Wilmington, N.( 1., and M. C. TOitaker, New York. U.S. 
Pat. 1,110,820, Sept. 15, 1914 ; date of appl., Nov. 12, 

1912. 

Wood or oth<»r solid material is introduced into an 
externally -heated retort in containers which leave a free 
space between the charge and the retort walls. The vapours 
from the nstort are drawn olT by an exha\i8t<‘r, cooled, and 
the \mcond<mBOfl ]>ortion it5heate<l by the flue gases and 
oirculat<Kl again through the retort in order to equalise the 
heating throughout the charge. — ^A. T. L. 


The ozonised air may he applied at a pressure of 20 to 30 lb. 
per sq. inch for 60 to 90 minutes. (See also Eng. Pat. 
4169 of 1913 ; this J., 1914, 412.)-~T. F. B. 

Carbon ; Manufacture of . Soc. Anon, des Com- 

bustibles Industriols, llainc-St.-Paul, Belgium. Kng, 
Pat. 0354, Maroh 12, 1914. Under Int. Conv., July 24, 

1913. 

Hydrocakbons such as coal tar or tar oils, petroleum 
tar or tar oils, are freed from suspended mineral matter 
and then heateil and siihjooted to a prolonged treatment 
with air or other oxidising gas supplied in the form of a 
number of fine jets : the tem]Ku’ature should not be raised 
above 400® — 500° C., and the heating is stopped before 
carbonisation begins. The moss thus produccnl is extracted 
with benzene or pt^trolcum and the residue is carbonised 
by heating. The extract is distilled and the residue is 
submitted, either alone or mixed with other hydrocarbons 
to be carbonised, to the same treatment by oxygen and 
heat.-T. F. B. 


[H'ood] Disiillafion ; Process of . M. (I. Wliitaker, 

New York. U.S. Pat. 1,110,850, Sept. 1.5, 1914; date 
of appl., Nov. 12, 1912. 

The vapours from the retort (see preceding abstract) 
arc drawn by a fan through a passage beneath the floor 
of the retort an<l delivcn'd again to the space above the 
charge without condensation. — A. T. L. 

Lamps, Lleetric incaudoscent . (». M. J. Maekav, 

Schenectady, N.Y., U.S.A. Eng. Pat. 1252, Jan. 16, 

1914. Under Int. Conv., Sept. 8, 1913. 

To prevent blackening of the bulb of metal (c.y., tungsten) 
filament lamps, a small quantity of an oxid<! of phosphorus, 
preferably PjOj, is placed in the lanip.— W. F. F. 


r ^(4) - M ethyl - i ( 5) - arylam inom ethyl Imina^oles : Preparation 

of . 0 . Cerngross. Ger. Pat. 270,641, July 23, 

1913. 


The Schiff‘s bases obtained by condensing 6(4)-methyb 
iniinazyl 4(5)-glyoxylic acid with a primary aromatic 
amine of the benzene series, are trt'ated with an alkaline 
reducing agent; the products have the constitution 


CH3.C.N 

CH3.NH.Aryl. 



-T. F. B. 


Process for increasing the fungicidal and insecticidal 
properties of Ih^ nitrogenous bases from tar or tar oik. 
Ger. I’at. 276,685. See XIXb. 


Lamps; Manufacture of electric filament . (\ A. 

von Wcjlsbach, Vienna, Assignor to WelH])aoh Light Co., 
Gloucester Gity, N.3. U.S. Pat. 1,109,886, Sept. 8, 
1914 ; date of appl., Aug. 9, 1898. 

SucOEHSTVE coatings containing osmium, arc applied to a 
wire, e.g., platinum, which is heated after the application of 
OBcli coating. The core is finally volatilised by passing a 
gradually increasing current through the wire in an 
atmosphere which oxidises any carbon in the coating. 

# — W. F. F. 


fm electric lamp kulhs] ; Means for improving a 

. M. von Heckliughausen, Suresnes, France, 

Assignor to C’ooper Hewitt Electric Go., Hoboken, 
N.J. U.S. Pat. 1,110,576, Sept. 15, 1914; date of 
appl., duly 20, 1913. 

An arc is temporarily formed in the bulb between electrodes, 
one of which is of boron. "The residual gases are absorbed 
by the heated boron. — W. F. F. 

Electric filaments; Manufacture of . G. Auer von 

Welsbaeh, Vienna. U.S. Pats. 1,109,887 and 1,109,888, 
Sej)t. 8, 1914. Dates of appl., Aug. 24, 1899. 

See Eng. Pat. 13,116 of 1898 ; this J., 1899, 671.— T. F. B. 


III.~TAR AND TAR PRODUCTS. 

Patents. 

Coal tar or its products ; Treatment of for the remoml 

of the jn-operties therein lending to induce pitch cancer. 
H. W. llobinson, Sedgley, Stafford. Eng. Pat. 20,767, 
Sept. 16, 1913, 

The auxotic ” jjropcrties can be removed from coal 
tor or its products by treatment with ozonised air; 
the process is not carried further than is necessary for the 
specifle purpose, so that practically the normal dis- 
tillation products aro obtained by the usual method. 


IV.-COLOURING MATTERS AND DYES. 

Q.W -THmcthyli ndigotin ; p-ToIuoylacetic arid, o-nttro^p- 

tohorflarclic acid and . J. Duff. Ghem. Soc. 

Trans., 1914, 105, 2182-2186. 

The sodium salt of ethyl-o-nitro-p-toliioylacetoaoctato 
was pnqiared from the corresjionding aceto-p-toluidido, 
and by hydrolysis M'ith ammonia and ammonium cdiloride 
gave ethyl-o-nitro-/>-tohioyIacetatci. This inixt'd with 
twice its weight of concentrated siiljihuric acid, heated to 
80° (.\ and poured on to ice, yielded o nitro-p-toluoylacetic 
acid, which crystallises from benzene as colourless needles 
molting with decomposition at lUPG. Its solution in 
alcohol gave a deep red colour with ferric chloride solution, 
and when boiled with water evolved enrhon dioxide 
forming a yellow oil, proved to be o-nitro-p-tolyl-methyl 
ketone similar to o-nitro-acetophenone. On dissolving 
o-nitro-p-t.oluoylacetic aeid in ten times its weight of 
10% sodium h>dro.iide solution, r 50% yield of an indigo- 
l‘lue precipitate of 6.tV-dimethylindigotin was obtained. 

— G. H. F. 

o-Cyanophenol ; Nitro- and amino'dmvatices of . 

Gousin and Volmar. J. I*harm. Chim,, 19 i4, 10, 
231—237. 

A MiXTCHE of equal weights of glacial acetic and nitric 
acids was adde<l to a cooled solution of o-cyanophenol 
(salicylic acid nitrile) in glacial acetic acid. On dilating 
with water at first nitro-3-o-cyanophonol and lator nitro- 
6-o-oyanophenol separated. The former crystallised from 
alcohol in fine golden-yellow crystals, m, pt. 132° — 133° G. 
Amino-3-o-cyanophenol melted at 146° C., rapidly turned 
grey on exposure to light, and gave a hydrochloride, 
m. "pt. 130° C. Amino-6-o-cyanophcnol, m. pt. 165° — 
160° C. (Maquwme block)f gave a hydrochloride, m. pt. 
180° 0. (Maqi^um ^ook) and also darkened on exposure 
to light. Tyj jg 'dpm pound combined with amines and 
phenols to tq red dyestuffs.— F. Shdn. 
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JtaMardb» ofi cMamhafL XXIV. Ceixmrii^f matters qf 
drown a^«. R. WiUitjUiter and H. J. Page. Annalen, 
1914. 404^ 237—271. 

CbIiOKOPhyll is present in brown algse aooompanied by 
three yellow oolouring matters, fuooxanthin, carotin and 
xanthophyll, the proportion of yellow oolouring matters to 
*oldorophyl] being much greater than in land plants. To 
^extract the pigments the fresh algw are extracted with 40% 
acetone which removes much slimy matter, then ground 
and extracted with 86% acetone. The first extracts are 
yellowish brown and contain chiefly fuooxanthin. The 
different colouring matters can be Heparated by taking 
advantage of their varying solubilities in dilute methyl 
alcohol and other- petroleinn spirit, but the process is long 
land tedious. The chlorophyll of brown alg» consists 
almost entirely of chlorophyll «, not more than 6% of 
•chlorophyll 6 l>eing present. Fresh Funis virsouhs 
contains about 0 0.')% chlorophyll «, 0 017% fuooxanthin, 
'0*009% carotin and 0*009% xanthophyll. Fucoxanthin, 
m. pi. 169*.6‘* — 100*5'’ C., crystallises from methyl 
alcohol in monoclinic prisms containing 3 mols. CH^OH, 
or in hexagonal plates with 2 mols. H,() and from ether- 
petroleum spirit in needles. With ethereal hydrogen 
chloride it gives a hydrochloride, C4oHj4()«,4Hni m. pi. 
216*’ C., and with iodine in carb<m bisulphide a totraiodide, 
'C4oH„0«,l4, ni. pt. 134”— 135“C.— T. (\ 

Coal-t/ir dyes. Ch. of Comm, J., Oct., 1914. [T.R.] 

The value of the iinfiorts of coal-tar dyes to the United King- 
•dom from (Jermany in 1913 was: alizarin and anthracene 
dyes, £271,1 19 ; aniline and naphthalene dyes, £1,382,478 ; 
synthetic indigo, £70,681 ,* other kinds, £,'>43 ; total, 
£1,730,821. Not only has the demand in this country to 
be met but also the imfiortant requirements of India, 
Japan, (!hina, Turkey, Fgypt, etc. India imfiorted from 
'Germany in 191 1- 12 aniline dyes to the value of £.339,248, 
alizarin dyes €140,279, and synthetic indigo £37,412. 
Japan in 1913 importiwl from Germany aniline dyes to the 
value of £372,022, alizarin dyes £26,494, and artificial 
indigo £301,0.62. (Jliina imported from Germany in 1911 
artificial indigo to the value of about £67.6,000. 

*C(Xil hir eolours .* Development of domestic . Paper 

read before the New ^'o^k Section of the American 
('homical ‘ ociety, October 9, 1914. By I. F. Stone. 
Oil, Paint, and Drug Rep., Oct. 12, 1914. [T.R.] 

If the United States were to 1ms imlependent of Ger- 
many, the intermediate pniducts must be made on a largo 
scale. This would reipiire a protectivit duty suflioieat 
to allow iho. business to be develo|K*d. The jireBeiit 
duty of 10% was insuffieient, by reason of the convention 
which controlled the manufacture in (ierman}'^ and 
immediately reduced the price by an e((uivalent amount, 
lliis had hapfiened in the case of aniline ml, the manu- 
facture of wliieh was begun about throe years ago by the 
Schoellkopf Anilin Worl^ at Buffalo, and which Birnished 
now about one-quarter of the consumption of the United 
States, leaking oil and salts as one product. The unfair 
competition of (lermany could be readily chocked if the 
Government would incorporate in their tariff what was 
known as the “ dumping ” clause which forbids the 
importation into and the selling in the United States 
of any products at a less jirice than they are sold in the 
country whi^rc they were ]iroducod. The Schoellkopf 
factory produceil aniline oil thirty years ago, but had to 
abandon it owing to being unable to obtain benzol. That 
was no longer a difficulty ; moreover, by-product coke 
ovens could readily be established to increase the supply. 

Tliore was also the manufacture of explosives to increase 
the consum])tion of intermediate products. No Govern- 
ment could afford to be dependent on a foreign supply 
of such bodies as trinitrotoluol and carbolic acid. In 
aelf -defence it must create some sort of tariff or subsidy 
to protect the industry. Dr. Hesse had stoted that out of 
900 dyes, 76 were made in iilho Dn«L States. The 
real number was about 100, and whei]^|B|L remembered 
that many of the 900 were dofoom^^Bbsolete, the 
proportion was larger than appoMM^HKhe surface. 
They could satisfy 00% of demands. 


relerriiig to tyjpea not quantities, the remainiiig 10% 
being mainly aterin and indigo. 

The amount of dyestuffs imported into the U.S,A. In 
1913 was 


Aniline dyes 

JndiRo 

Alizarins. . .. 


•7,000.000 

1 , 000,000 

1,500,000 


These wore cost prices, and when the United States 
duty of .30% and the exi)ense8 were added, it meant that 
Americans worn paying about $12,000,000 for their 

3 lies, not including the home manufacture which 
. t be $2,000,000 more. 

The author then combated some statements of the 
“ Scientific American ” in regard to a protective tariff — 
and considered that a higher tariff would stimulate 
production and competition and that competition would 
always control the price. Indigo and alizarin were not 
made in America and there was no duty on them. Yet 
customers had to pay more for them, because their prices 
were controlled by a combination. 

DiriMSt Cotton Black was made in America and there 
was an import duty of 30% on it. In consequence the 
Europeans had boon com])ellod to reduce their selling 
prices in America to loss than they were charging thoir 
customers in Europe. 

The author also demanded a revision of the United States 
patent laws on the linos of the recent British amendments. 
In 1909 this was proiiosod, but Germany negotiated a 
treaty by which the Gorman working clause was made 
inojwative on American inventions. Whether this was 
beneficial was a question, but it certainly did not benefit 
the United States coal tar industry. 

From 1880 to 1883, when there was an import duty of 
36% ad val. and 50c. jier lb., specific, there wore ton dye 
factories in U.S.A. In 1883 the specific duty of 60c, 
was abolished, and within one year five of these factories 
succumbed, and now only four wore loft, and these had 
had a great struggle to maintain thoniBolves. 

The change in the patent laws was of loss importance 
in the case of colours than in other lines, as there were quite 
enough dyes iin which the patents had expired to con- 
stitute a largo industry. 

America could manufacture dyes if it were mode 
commercially possible, but whenever conditions became 
normal, without protection, they would have to give up 
the manufacture of intermediate products because they 
could get them cheaper in Europe than they could make 
them 


Patents. 

Azo dyestuffs ; Manufacture of substantive , which aft 

rendered faster b\f after-treatment with formaldehyde. 
Kallo und Co. A.-G. Ger. Pat. 270,546, Nov. 20, 1912. 

A MONONiTBOBENZOYLDiAMTNB is diazotiscd atid combined 
with 2..6.7-aminonaphtholsulphonic acid or an N-derivativo 
thereof, the nitro-group is reduced, and the dyestuffs thus 
produced arc diazotisi^ and combined with one or more 
mols. of resorcinol or m-aminophenol or thoir homologues 
or derivatives. — T. F. B. 


Producing colouring matter for jmper -making and similar 
manufactures. U.S. Pat. 1,110,776. See V. 


V.-FIBRES; TEXTILBS ; CELLULOSE; 
PAPER. 

Paper ; Tests for determining quality of . K. B, Lamb. 

Chom. Nows, 1914, 110, 180—181. 

> The various tests applicable to papers are classified. — J.F.B, 

’ The dyeing of army cloths. Chem. Trade J., Oct. 17, 1914. 
[T.R.1 

The Associotion of Chambers of Commerce have received 
a communication from the War Office as to the standard 
exacted by the Department in respect of the dyeing of 
Army cloth. This states that “ owing to the probable 
exhaustion of the stock of dyeing stuffs which have mtherto 
been obtained from abroad, it mu for some time past been 
decided to allow other coal-tar and vegetable dyestufib 
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in the production of dr^b mixture matorinli, provided that 
the dye is the fastest that can be obtained, and approxi- 
mates closely in colour to the standard pattern.'* 

Patents. 

Fibres^ gums and juices from fibrous jdanis ; A^^ratus 

fw oklaininjg . F. V. Raymond, Invoroargill, W. 0. 

Beere, Wellington, and J. E. Rough, Foxton, New 
Zealand. U.S. Pat. 1,107,840, Aug. 18, 1914 ; date of 
appl., Sept. 11, 1012. 

The apparatuB consistB of a plain drum with a series of 
rollers prcHHing against its periphery. The fibre passeH 
between the drum and the rollers, the pressure being 
increasoil at each successive roller. Conduits are pro- 
vided for conducting away expressed juices, also water 
sprays and scraiiers for cleaning the rollers. — .1. B. 


Porous fabrics ; Treating textile and other . F. J. 

Staunton, Milwaukee, Wis. IJ.S. Pat. 1,108,408, 
Aug. 25, 1914 ; date of appl., July .30, 1913. 

A LIQUID composed of a base pigment, a binding medium 
for the pigment, and a thinning material in amount not 
less than 32% of the whole is applied to the material, 
whereby its porous nature is preserved. — .J. p. 


Drying apptiralus [for textiles]. E. Feuillctte, Assignor to 
Soc. Etablissements E. Feuillette, BouIogne-sur-Soine, 
Franco. U.S. Pat. 1,108,606, Aug. 25, 1914; date of 
appl., Jan. 0, 1914. 

An installation for drying flax, hemp, or other textile 
materials by circulating hot gases over them, ooniprises a 
fixed drum for the introduction of hot gases, and a scries 
of horizontal drying chambers carried on rails on traversing 
trucks so that they can be brought into position and con- 
nected with the fixed drum. The chambers have inclined 
supports for the material arranged so as to form parallel 
unclulating passages for the gases which are thus caused to 
mix and render the drying uniform. The roof of each 
chamber is formed by a pair of plates hinged on a trans- 
verse rod. — A. T, L. 

Fibrous substances of all kind^ ; Process for impregnating 

. Anhydat Ledor-Werke A.-G. Ger. Pat. 

276,619, Juno 24, 1913. Addition to Ger. Pat. 273,652 
(see this J., 1914, 759). 

The material is immersed in a solution of asphaltum or 
similar material, and then in a molten substance soluble 
in the solvent first used ; a substance insoluble in this 
solvent may be applied before the final treatment, if 
necessary. Example : The material is treated with a 
solution of petroleum tar in benzene, and then immersed 
for 24 hours in a mixture of 90 — 95 parts of petroleum tar 
and 10 — 5 parts of boiled linseed oil, heated to 86° — 110° C. 

— T. F. B. 


Bamboo and the like ; Process for the production of paper 

^Ip or ceUulosefrom . J. L. Jardine, Penicuik, and 

T. A. Nelson, j^inburgh. Eng. Pat. 18,371, Aug. 13, 
1913. 

Bamboo, previously crushed, is digested with a solution 
of mi^nesium or sodium bisulphite which may initially 
contain an excess of SO|. During the heating up of the 
charge the SO, not absorbed by the material is allowed 
to escape freely and during the whole course of the digestion 
the accumulation of liberated 80, in the digester is pre- 
vented by a suitable continuous or intermittent discharge 
of the gases. The pressure in the digester must correspond 
only with the pressure of steam at the temperature 
employed. A suitable liquor, made from a magneeium 
base, may contain initially 3-25% of total SO„ of which 
M5% is combined. The full pressure of 75 lb. per so. in. 
is attained in 4 — 6 hours and digestion is oon&aaed for 
10— -12 hours with live steam until the total SO, is reduced 
to about 1%.— J. F, B. 


Pulping engines and (he Hie. B. J. Marx, London. £ng^ 
Pat. 5018, Feb. 26, 1914. 

In a pulping or kneading engine into which water and 
steam are p^ed simultaneously with the waste papor or 
other material to be pulped, both the revolving members 
on the shaft and the stationary membors, which may be 
oast on the shell, are provided with detachable and ex- 
changeable end-pieces made of wear-resisting material,, 
such as tempered steel, so that the predetorminod 
clearances between the members may be maintained with- 
out change. — J. F. B. 

Suljthite fibre ; Reclaiming waste produces [<SO,] m the 

manufacture of . H. K. Moore and R. B. Wolf, 

Berlin, N.H. U.S. Pat. 1,110,454, Sept. 16, 1914; 
date of appl., Dec. 30, 1913. 

In connoction with a sulphite pulp digester a blow-pit 
is provided having a vomit stack with a removable cap 
and connected with a surface condenser. The blow- pit 
is (illod with steam to expel the air and then connected 
with an air-pump ; the contents of tho digester are dis- 
charged into tho pit, tho vapours rising from which are 
condensed and <he sulphur dioxide separated and re- 
covered. — J. F. B. 

Colouring matter for paper-making and similar manufac- 
tures ; Process of producing . J. Hahn, Buffalo,. 

N.Y. U.S. Pat. 1,110,775, Sept. 15, 1914; date of 
appl., Oct. 8, 1913. 

A rjOMKNT is thoroughly mixed with rosin size and water 
and the mixture precipitated by a siiitabhi salt ; the super- 
natant liquid is separated and tho precipitate washed 
with water, drained and dried.— J. F. B. 

W ool-scouring and analogous liquors ; Recovery of ingre- 
dients from . W. G. Abbott, j»in., Wilton, N.H^ 

U.S, Pat. 1,110,277, Sept. 8, 1914; date of appl., 
Jan. 2, 1913. 

Thb liquor is heated to about 165° C. under pressure until' 
tho fatty matters are separated, tho light grease collecting 
at the top as the liquor cools and tho heavy grease settling, 
to the bottom. — .1. F. B. 


V1.-BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Patents. 

Woollen goods; Treatment of [to render them less liable 

to absorb moisture]. A. E. Garrett, St. Albans, Herts. 
Eng. Pats. 29,512, Doc. 22, 1913, and 2394, Jan. 29, 1914. 

Woollen goods that have been rendered unshrinkable 
by chlorination, etc., absorb moisture much more readily 
than the untreated stuff. This defect is remedied by 
treatment in a weak soap bath containing from 4 to 16 c.c. 
of ammonia (sp. gr. 0’880) per litre at not above 60° C., 
1 litre of liquor being allowed for each 60 grms. of fabric. 
The goods are afterwards rinsed thoroughly, bleached 
with peroxide if necessary, and finished. — J. B. 

Dyeing and sizing warps and apparatus therefor, J. 

Pyrah, Bradford. Eng. Pat. 24,851, Oot. 31, 1913. 
The warp is dyed, squeezed, and after a short passage 
through the air and whilst still warm, is passed w ectTy 
mto the sizing bath and thence to the drying machine. 
Continuous dyeing and sizing machines are us(^ with the 
necessary distance between them for the air passage, and 
the warp is taken from back beams and finally wound on 
to loom beams.— J. B. i 

Dyeing apparatus. A. J. and J. A. Rau, Clifton, N.J. 
U.S. Pat. 1,108,233, Aug. 25, 1914; date of appl., 
March 4, 1914. 

The web of material passes under a perforated drum as it 
travels throng the dye-vat. Moans are provided foi 
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removing Hquor from the inside of the drum to the body 
of the vat so that there is an ezoess hydrostatio pressure 
on the outer side of the dnim.-*~J. B« 

Fabrici ; Apparatus for trealing . 0. Buhl, Assignor 

to D. MoCausland, Paterson, N.J. U.S. Pat. 1,109,819^ 
Sept. 8, 1914 ; date of appl., Feb. 25, 1914. 

A HOLLOW perforated drum revolves on a horizontal axis 
in a tank containing the liquid with which the fabric is 
to be treated. The fabric is guided through the liquid in 
contact with the walls of the drum. Means are provided 
for producing a difference in pressure between the interior 
and exterior of the drum and for closing communication 
through the perforated portion which is not covorwi by the 
fabric under treatment. — J. F. B. 

Dyeing texlile materitila : Apparatus for . W. R. 

Smith, Assignor to Buffalo L(»ather Co., Buffalo, N.Y. 
U.S. Pat. 1,111,104, Sept. 22, 1914. Date of appl., 
March 1, 1913. 

See Eng. Pat. 294 of 1913 ; this J., 1913, 860.— T. F. B. j 


Vn.-ACIDS ; ALKALIS ; SALTS ; NON- 
METAIXIC ELEMENTS. 

Potash from felspar and other sources ; The preparation of 
. Chom. News, 1914, 110, 175. 

In view of the stoppage of supplies of potassium salts 
from Germany, attention is diriH'-t-ed to a j>rocos8 develojwd 
by Ward and Wynants (Eng. Pat. 3185, Deo. 30, 1857) 
for the extraction of potassium salts from felspar, which 
at the time was found to give thoroughly satisfactory 
re^snlts. Felsjmr ground to the fineness of Portland 
cement was mixed with powdoretl fluors|)ar or other 
fluoride, the fluorine being calculated equivalent to the 
alkali in the rock, A mixture of chalk and lime was then 
mixed with the materials so that the proiwirtion of Oa 
was double that of the SiO, and one and a half tiroes that 
of the Al. On the largo scale it was found j»referablo to 
cmiiloy about 10% excess of lime. The mixture was 
made into cakes and heated to a yellowish-red for a few 
hours. The porous frit obtained was lixiviated with 
boiling water which extracted 90% of the pot^osh originally 
resent in the rock in the ftjrin of hydroxide and car- 
onate. The residue might be worked up into hydraulic 
cement by removing the fluorine. Another possible 
source of ^mtash is the spent wash from the fermentation 
of molasses from the boat sugar industry. The wash, 
neutralised by chalk, is decanted, evaporated and calcined. 
The crude ash, if calcination has boon carefully performed, 
contains about 60% of potassium salts. Lastly the 
revival of the kelp industry apjjcars by no means im- 
practicaldo as a source of potash, with the additional 
advantage of yielding iodine.— J. F. B. 

(a) Magnesium carbonate, carbonic acid, and mater ; and 
(b) carbonate, magneMum carbonate, carbonic acid, 

and water ; The systems . J. W. Leather, and J. N. 

Sen. Mom. J)ept.‘ Aerie., India, Chem. Ser., 1914, 8, 
206—234. (See also Mem. Dept. Agrio., India, Chem. 
Ser., 1909, 1, No. 7). 

Fbom a study of the system H 30 ,MgCO„(X)„ at 20*, 25®, 
30°, 34°, and 39° C., it is found that the concentration 
of bicarbonate for any specified partial pressure of CO| 
is from 6 to 15 times greater than in a similar system con- 
taining Ca instead of Mg ; that the solution contains only a 
small excess of H,CO, beyond the uiiimolecular ratio 
MgCO, : HxCO„ and that the solution of MgHCO, is more 
stable than that of CaHOOa. From a study of the 
B/stem H,0,CaC0*,MgC0,,C0, between 23° and 30° C., 
it is found that CadOt is not dissolved by COg and 
water in presence of that while dolomite is thus 

dissolved It is protected partially by CaODf and oompletelv 
by MgCOa, that a small quantity of Mg(X)| is preoif^tate^ 


by CaC0| from the dolomite solution, and that the treat* 
mont of soil with HgCOg may cause a precipitation of 
CaCO„ and render it infertile. — 0. E. M. 

Potassium nitrate, sodium chloride, water ; The system — , 
J. W. I/eather and J. N. Mukerji. Mem. Dept. Agrio* 
India, Chem. Ser., 1914, 8» 177 — ^204. 

The results of the study of several systems between the 
temperatures 20° — 91° C. are reproduced in cemious tables. 
In general, in the case of the systems NaCl,KCl,H|0 ; 
KCl.KNO„H,() ; and NaN()„NaCl,HaO, either salt 
decreases the solubility of the other : in the system 
KNOj,NaNO„H 3 (), either salt iuoreasos the solubility of 
the other : in the system KN0»,NaCl,H,0, up to a limit of 
concentration, either salt incrcasoB the solubility of the 
other, except that near 40° C." the solubility of KNO* is 
unaffected by the addition of NaCl. The conditions under 
which the various solid phases can occur arc described in 
detail. — O. E. M. 


Iodine and bromine in haloid salts ; Deierminaiion of 

6y means of telluric acid. H. I. Colo. Amer. J. Sci., 
1914, 38, 265—272. 

The method pn'viously described for bromine (this J., 
101 i, 352) has boon modified to include the determination 
of iodine by dividing th^ distillation into two stages, in the 
first of which very dilute sulphuric acid is iisi'd. The 
graduated, tubular distillation flask is provided with an 
adjustable electric heating collar, and a steam flask 
is inserted between the distillation flask and the carbon 
dioxide generator. The salt is intrrxiuoed, together 
with 50 c.c. of water, into the tubular flask, and this 
is connected with a receiver (immorsod in ioo-water) 
charged with 200 c.c. of a 1-5% solution of potassium 
iodide ; 1 grin, of telluric acid, dissolved in 15 c.c. of 
sulphuric acid, sp. gr. 1*01 5, is added, the volume made up« 
to 100 c.c. with water, and carbon dioxide and steam are 
passed very slowly through the which i.s not 

allowed to concentrate Mow 100 c.c., until all traces of 
free iodine have been expelled ; the mixture is then 
evaporated, with only sufficient steam to prevent the 
return of any colour, to 64 — 67 c.c.. and, aft^r necessary 
cooling, the lil>eratod iodine in the receiver and trap is 
titrated with thiosulphate. The receiver is again charged 
with 200 c.c. of potassium iodide solution, 10 c.c. of 
sulphuric acid (1:1) ai'e introduced into the flask, carbon- 
dioxide is passed very slowly through the ajiparatus, and 
as soon as th(^ boiling mixture Iwnomes discoloured, steam 
is passed in at a rate just sufficient to coro])ensate for the 
vapour carried over, until all the colour is removed. 
The concentration is slowly continued, with the help of 
steam, to a volume of 30 c.c., the remaining solution 
rapidly boiled down to 24 c.c., and the free iodine titrated 
as before, its amount being taken as a measure of the 
bromine expelled. The method allows the determination 
of iodine or bromine up to 0*3 grm. when associated in 
haloid salts with amounts of chlorine up to 0*25 grm., the 
entire operation occupying not mort) than two and a half 
hours. — F. Soon. 


Iron-cyanogcn compounds ; Blue , H. E. Williams. 

J. Chem., Met. and Min. Soc., S. Africa, 1914, 15, 1—5. 
Blub compounds prepared by the interaction of aUcalt 
ferrocyanide and ferric salts in most cases contained alkali 
metal in a definite ratio to the ferrocyauogen. Those 
prepared from ammonium and potassium ferrocyaiddeB 
were very similar in composition and app^ranoe, but 
sodium fWrooyanide gave products containing a lower 
proportion of alkali metal, with sometimes a large pro* 
portion of combinetl water, and the air-dried oompounds 
wore relatively low in density, light in colour, and almost 
devoid of bronze lustre. Foy"(NH4)JFe(CN)«]27H,(> 
was obtained as a fine green powder by aading an ammonia- 
cal solution of ferrio tartrate, containing ammonium 
tartrate, to a laige excess of ammonium ferrocyanide 
solution, and gradually introducing hydrochlorio 
acid BO as to liberate the oi^anic acia only; further 
addition of mineral acid gave a blue compound 

c2 
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Fe|"''(NH4)i,[Pe(CN),],,/52H,0. With potandam salts, a 
green oompound was similarly formed, but this changed 
on washing to the dull blue, Peio^''Ki8jFe(CN)4],„46HjO 
and, on further addition of acid, to Feg'''K44[Fe(CN)e]9 
corresponding to the ammonium compound above. 
A dilute solution of ammonium ferrocyanide reacted 
with an excess of dilute ferric chloride to give 
Fo7"^'(NH4)s[Fe(CN)4]a,50H40, and the same oompound 
was obtained by adding ammonium ferrocyanide to a 
boiling excess of ferric chloride, but when, in the latter 
case, the ferric solution contained excess of potassium 
chloride, or when ferric chloride solution was added, in slight 
excess, to a solution of fiotassium ferrocyanide containing 
ammonium chloride, Fe7'"(NH4)4K[Fc(0N)4]a, 15011,0 was 
precipitated. The aodi urn sal t "'Na,[ I<\*( C N ) 4] o,50H ,( ) 

was prepared by oxidising white ferrous sodium ferro- 
cyanide with an excess of ferric chloride or (with 24H,0) 
by treating a boiling solution of ferrous sodium ferrocyanide 
with excess of ferric chloride. Fo, ^"Ka[Fe((-N)^|9,100H20 
was j)recipitaicd by adding a ferric salt in slight excess, to 
potassium ferrocyanide solution, or a large excess of the 
iron salt to foTTt>cyanido solution cordaining an equivalent 
cpiantity of jHJtassiiini chloride, and the same salt, with 
SlHaO, was prcpannl by agitating freshly prepared ferrous 
potassium fcrrocyjinidc with excess <if ferric chloride 
aolutkn; the sodium salt, FeiiNa^[Fe(CN)p]9,90IljO, 
was obtained by oxidising ferrous sodium ferro- 
Cjy^anide with dilute chromic acid id the <*old. 
Fea'^Kl Fe(CN)e]7,78H,() was prepareil by adding potassium 
ferrocyanide to a boiling excess of ferrie chloride, and with 
sodium ferrocyanide a precipitate^ of composition 
rO|,'"Na[Fe((’N)ftJio.lbOH20 was obtained, the same 
compound btuiig formed l»y precipitating sodium ferro- 
cyanide solution with an excess of ferric chloride ; a 
dilute solution of sodium feiTocyanid<i containing twice 
the equivalent quantity of ammonium chloride, when pro* 
icipitated in the cold with a largo excess of ferric chloride, 
gave Fe,j'"(NH4)9Na[Fe(CN)4li9,140H2(). Freshly precipi- 
tated and washed copper ferrocyanide 011 boiling 
for some hours with excess of ferric chloride, yielded 
Fe,'"'^CV [Fo(ON„)1j,28HoO, as a rather light blue ]iowder. 
All the above are regarded as molneular compounds of 
ferric ferrocyanide and the double salt lV(CN)„l3 5 

and the blue and green forrosoftirric ferrocyanidos ]>re- 
viously described (this J., 191*1, 2S0), as molecular com- 
pounds of the same double salt with Fe''Nf./Fe(CN)4 or 
with ferrous ferrocyanide. Fea"'Fe2"K9[Fe(CN)al4 was 
prepared as a dull blue precipitate by adding ferric ohloiide 
solution to a large excess of potassium ferrocyanide and 
boiling the mixture for some time. — F. Sodx. 

Lead.; The arsenatea of . H. V. Tartar and R. 11. 

Robinson. J. Amor. Chom. Soc., 1914, 36, 1843—1863. 


(Revised), Bur. Chem., U.S. Dept. Agrio.). The amount 
of arsenio in the total filtrate, ealouUted as AsgO^ and 
multiplied by the faotor 7*6034, gives the weight of 
PbHAsOj present in the original mixture. — ^F. Sodn. 

Thorium ammonium oxalate. C. James, C. F, Whitte- 

more, and H. C. Holden. J. Amer. Chem. Soo., 1914, 

86 , 1863—1856. 

A STUDY of the solubility curves of thorium oxalate and 
ammonium oxalate, in the presence of each other, in 
water at 25® C., indicated the existence of only two 
double salts, probably 2Th(C,04)3,(NH4)|C,04,2H,0 and 
2Th(0204)j,(NH4)2C,()4,7HjO (compare Brauner, this J., 
1898, 372).— F. Sodn. 

Boron; Amorphous and magnesium boride. R. C. 

Ray. Chem. Soc. Trans., 1914, 105, 2162 — 2168. 
Tuk so-called amorphous boren prepared from boron 
trioxide and magnesium always contains a considerable 
quantity of fjxygen and magnesia. It is probably a solid 
solution of a lower oxide of boron, possibly combined 
with the magnt'flia as borito, in elementary boron in the 
amorj)hou8 state. Th«^ magnesia may bo removed by 
fusion with boron trioxide, but not by heating with 
acids. The only form of boron in an approximately 
pure state is the crystalliim variety, which is practically 
insoluble in nitric acid. It will not combine with mag- 
nesium directly, but amorphous boron treated with 
magnesium yields Mgali^, which apjiears to be tho only 
bondc of magnesium formed at a red heat and under 
normal pre88lm^. On heating this boride strongly mag- 
nesium is driven off, and the greater part of the boron 
separates in tho crystalline state. — G. F. M. 
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Patknts. 

Sulphuric acid manufacture. U. Wedge, Ardmore, Pa, 
U.S. Pat. 1,106,999, Aug. 11, 1914; date ol appl., 
Oct. 2, 1912. Renewed June 25, 1914. 

Tue chambers arc C)|)erated so as to maintain in the exit 
gases a predetermined percentage of sulphur dioxide 
insuring tho best recovery of nitre in the Gay Lussao 
towers. — F. Sodn. 

Boric, acid ; Ptoccsh for the production of . A. Burger, 

Now Brighton, N.Y. ILS. Pat. 1,108,129, Aug. 25, 1914 ; 
date of appl., Jan. 22, 1914. 


Pure PbHA804 was prepared, as a white amorphous 
powder, by treating lead nitrate solution with disodium 
arsenate, washing the precipitate, dissolving in tho mini- 
mum quantity of nitric acid, slowly adding dilute ammonia, 
with constant stirring, until about three-fourths of the 
acid wore neutralised, allowing to stand overnight, filter- 
ing, washing the precipitate with water slightly ai;idifiod 
with nitric acid, and then with boiled water until free 
from nitrates, and drying at 110® C. When fusoil at a 
dull rod heat, it gave the pyroarsonate, and, by heating 
with ammonia, a basic salt, 21Pb3{A8O4)2,2Pb(OH)2,10H jO. 
Tho precipitates formed by treating load acetate 
or nitrate with disodium arsenate were, in each i 
case, mixtures of the acid and basic salt, both of which I 
are insoluble in water. The sp. gr. of PbHAB()4 at ' 
20®/4°C, was 5*786, and that of the basic salt, 7*105. ! 
The acid arsenate is determined in commercial arsenate 1 
of lead by digesting 3 — 10 grms. (dried at 100® C.) for a ! 
few hours, at tho ordinary tem|x)raiure, with 200 c.c. 
of a 6% solution of ammonia (free from carbonate), 
filtering by means of a Buchner funnel, prepared with a 
pad of two sheets of filter paper, with a Lwer of asbestos 
between (the upper paper being a hardened filter), washing 
with boiled water until the washings give no turbidity 
with lead nitrate, and determining arsenic in an aliquot 
part of the clear filtrate, after boiling off ammonia, by 
tho modified method of Qoooh and Browning (BulL 107 


A BORATE, t.g.y natural calcium borato, is calcined and 
treated with carbon dioxide in the presoneo of water, 
the resulting acid borate dccomiioscd, preferably 
with a mineral acid under pressure, and the boric acid 
separated. — F. Sodn. 

Ferrous liquors ; Process of uiilisin.g waste . W. P 

Oestorle, jun., C. A. Beale, and J. McFetridge, Vandor- 
grift, Pa., Assignors to American Shoot and Tin Plate 
Co., Pittsburgh, Pa. U.S. Pat. 1,108,387, Aug. 25, 
1914 ; date of appl., Oct. 10, 1913. 

The liquor is neutralised {e.g., with ferric oxide) and then 
oxidised and used as a depolariscr in the electrolytic 
cleaning of metals with acid solutions. Oxidation may 
be effected by “ furnacing,” the soluble salts being 
extracted from the product by water. — F. Sodn. 

Saline solutions ; Method and means for electrolysing . 

E. A. Allen, Rumford Falls, Mo. U.S. Pat. 1,109,311, 
Sept. 1, 1914; date of appl., Jan. 6, 1912. 

The electrolyte is confined between horizontal diaphragms, 
of which the lower rests upon an unimmorsed carbon 
anode, whilst the upper is covered by a mercury cathode 
in contact with water. An oleotrio current is passed from 
tho anode, through tho electrolyte and superposed mer- 
cury and water, to terminal eleotrodes above, so as to 
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Uberite metol in contact witb the under turfaoe ol the 
merouiy and cauee it to form a hydroxide with the water 
at the upper surface, eettiiiff free chlorine at a point out of 
contact -with the body of the electrolyte. Means are 
provided for circulating electrolyte between the diaphragms 
and for supplying water to the cathode space.— F. Sodn. 


Aluminium fiuoridc ,* Process of obtaining , C. A. 

Doremus, New York. U.S. Pat. 1,110,675, Sept. Is! 
1914 ; date of appl., April 2, 1914. 


Aluminium fluoride is obtained in the anhydrous form, or 
with variable amounts of water of crystallisation, by 
heating, and preferably stirring, its solution in a closed 
vessel.— F. Soon. 


Potassium salts ; Preparation of magnesium oxide and 
hydrochloric acid from the waste lyes from the manufacture 

of . E. Dietz. (Jer. Pat. 275,617, duly 5, 1913. 

The waste lyes are evaporated to remove excess of potas- 
sium and sodium chlorides, and electrolysed, with or 
without the use of a diaphragm. Magnesium hydroxide is 
first formed at the cathode, but as the electrolysis proceeds 
it is converted into the oxychloride, which is removed and 
heated to produce hydrochloric acid and inairnesium 
oxide.— T. P. B. 


fireclay eoUapsing at aibout eone No. $0 or 31. a 

lower temperature. — ^A. T. L.“ 

Patents. 

Porcelain kiln. H. C. Kapelle, Schenectady. N.Y. U.S. 
Pat. 1,108,585, Aug. 25, 1914 ; date of appL, Jan. 2, 1914. 

The kiln comprises an outer wall and a central masoniy 
mass, about which alternating direct and indirect firing 
holes (with intervening equalising flues) are radLiUy 
disposed. The direct firing holes extend to the centre of 
t^ho kiln over the masonry mass, and the indirect ^Ing 
holes terminate short of the centre. A baking ohamlw, 
situated above the firing holes, communicates with these 
by openings in the chamber bottom, and the inner ends 
of those flues which extend to the centre of the kiln join 
beneath the central^opening. — F. Sodn. 

Ceramic material. A. Malinovsky, Assignor to H. H. 
Randolph, Chicago. U.S. Pat. 1.110,449, Sept. 15, 
1914. Dq.te of appl., March 13, 1912. 

See Fr. Pat. 466,837 of 1913 ; this J., 1913, 1069.— T. F. B. 


Nitrogen with hydrogen or with oxygen; Catalytic, com- 

bination of . F. Hlavati. Ger. Pat. 275,663, 

March 16, 1910. 

The catalyst consists of a mixture of a metal of the 
platinum group and a metal which is capable of combining 
with nitrogen, precipitated together on a porous carrier. 
For example, pumice is impregnated with a solutum 
containing a titanium salt and a platinum salt, and 
treated with a reducing agent. — T. F. B. 

Alkaline silicate ; Process of jvroducimj a ferrated and 

bora ted . T. Rouse, Stamford Hill, Assignor to 

Bessler Waeohter und Co., Ltd., London. U.S. Pat. 
1,109,704, Sept. 8, 1914. Date of appl.. Fob. 9, 1911. 
See Eng. Pat. 21,563 of 1910 ; this J., 1911, 956.— T. F. B. 


Hydrogen peioxide ; Stable and. method of making the 

same. A. Schadhauf, Frankfort, Germany, Assignor to 
Roessler and Hasslacher Chemical Co., New York. 
U.S. Pat, 1,109,791, Sept. 8, 1914. Date of appl., 
June 20, 1912. 

See Ger. Pat. 263,660 of 1912 ; this J., 1913, 1010.— T. F. B. 

Nitrates and nitriles ; Process of obtaining from nitrate- 

nitrite mixtures. E. (Jollett, Assignor to Norsk Hydro- 
Elektrisk Kvaclstofakticsclskab, Christiania. U.S. Pat. 
1,110,481, Sept. 15, 1914. Date of appl., Fob, 9, 1911. 
See Ft. Pat. 425,997 of 1911 ; this J., 1911, 1014.— T. F. B. 


Process of making carlton monoxide, hydrogen, and nitrogen 
U.S. Pats. 1,107,681 and 1,107,582. See Ha. 


Manufacture o* carbon. Eng. Pat. 6354. See III. 


[Medicinal] Table salt. Eng. Pat. 22,322. See XX. 


VUL-GIASS; CERAMICS. 


IX.— BUILDING MATBIUAI& 

Paint protection of Portland-ccment surfaces. Gardner. 
See XIll. 


Patents. 

Cement kilns and the like [ / Notary ]. W. J. Mellersh- 

Jackson, London. From T. J. Fleming, h(» Angelos, 
Cal., U.S.A. Eng. Pat. 10,877, Hopt. 2, 1913. 

A PRAUOHT through the kiln is produced by means of a 
fan which also forces the waste gases through a primar 3 ^ 
dust house (preferably with metal walls), having baffira 
and grills for separating the heavier dust partioles. into a 
secondary dust house fitted with a series of bafiBes ensuring 
a tortuous passage and a second series arranged to intoree^ 
water sprayed from above. The fan is driven by a motor 
provided with a controlling rheostat for regulating the 
draught conditions. The discharge of dust has brnn 
reduced by one such installation from 22 tons to 200 lb. 
jter diem. — F. Sodn. 


Cement ; Water-repellent and process of making same, 

C. Ellis, Montclair, N.J. U.S. Pat. 1,109,120, &pt. 1, 
1914 ; date of appl., Feb. 20, 1912. 

('EMENT is mixed with an emulsion containing mineral 
oil, soap solution, and an insoluble soap. — A. T. L, 

Concrete composition; Waterproof . H. M. Olson, 

Beaumont, Cal. U.S. Pat. 1,109,540, Sept. 1, 1914; 
date of appl., Aug. 20, 1912. 

A MIXTURE of lime, 10 lb., crude oil, 1 gall., and wnter* 

—A. T. L. 


Mortar made of lime and sand ; Method of dressing 

C. Siedentopf, Magdeburg, Germany. U.S. Pat. 
1,108,406, Aug. 26, 1914 ; dgte of appl., Nov. 24, 1918. 

Mortar from a previous dressing,” whilst still hot^ ip 
incorporated with a fresh mixture of lime and sand, for 
the purpose of substituting the heat of the already dressed 
mortar for the heat from slaking. — F. SODN. 


Firiclay in coal-mines, J. W. Mellor. Times Eng. Suppl 
Sept. 26, 1914, 114. 

A SMALL number of samples of clay from North Stafford- 
ahro ^-mines have been tested with satisfactory reeults 
^ the author suggests that a valuable souroe of fireclay 
IS being overlook^ One sample ooUapsed only at the 
same temperature as Seger cone No. 33, a good British 


Mortar; Process for preparing drv from lime and 

sand. Mortelwerk Jolit G. m. b. H. Ger. Pat. 276,9^, 
Oct. 23, 1912. 

QmoxLiMS is mixed with sand and oakium oarbonate 
and heated in presence of water at 80** — lOO*’ C. 
sium, oalcinm, alnmininm, ammomum, or leirie ohhxidi 
may also be added to Hie ]nixtiire.^T. F. B. 
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X^HKIIAU; MBmumOT, naUDUO 
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Iron-ore deposits of Eaeiem and WeMem France. P. Nioou. 

Iron and Steel Inst., 1914. [Advance proof.] 

A 8TATTST10AL and geolo^ioal description, with two maps 
of the ^at French ore-fields is given. The western field, 
which IS the more favourably situated geographically for 
the supply of ore to Great Britain, incliides Normandy, 
producing hematite with a maximum of 65% Fe, and 
carbonate ores containing, after calcination, up to 60%, 
and Anjou and Brittany, producing oolitic iron ore, 
hematite, and magnetite, with about 65% Fe and 13 — 20% 
SiO,. The eastern field, French Lorraine, yields a 
hydrated oolitic hsematite containing fron^33 to 40% Fe, 
and phosphorus in such ratio that iron containing P 1’7 
to 1*9% can be produced with regularity. — 0. E. M. 

Blaet-fumace stoves ; A new process for heating . A. 

Spannagel. Iron and Stool Inst., 1914. [Advance 
proof.] 

The process consists essentially in fiircing the heating 
gases through the stoves at a high velocity, experiments 
haying shown that whilst at first the tr^mperaturo of the 
exit gases rises when the velocity is increased, the reverse 
is the case after a critical point is passed. In the first 
tests rough-cleaned gas (containing about 0-.5 grm. of 
dust |ier cubic metre), at a pressure of 4 ins. water-gauge 
was forced through the stove by the aid of air under a 
pressure of 12 ins. For a blast temi>eraturo of 800'" C. the 
heating ])eriod was reduced from 4|| — 6 to about 1 ^ hours 
and the maximum temperature of waste gases from 7(KF 
to 350° C., as compared with former (ionditions. By 
using highly-cleaned gas it was possible to reduce the 
cross-section of the heating passages. In an installation 
at Neunkirchen the stoves are fitted with octagonal 
bricks having passages of 75 mm. diam. and so dis|K>se(l 
as to leave an additional passage, 60 mm. sq., in the 
centre of each group of 4 bricks. Lateral openings are 
also provided at one end of the bricks to allow the gases 
to pass even if the vortical path is blocked. Using air at a 
pressure of 16 ins. wak^r-gauge to force the gases through 
the stoves, the waste gases were 90° — IIG^C. at the end 
of the heating period of I hours, as compared with 410'’ — 
440° 0. under the old system. At Neunkirchen 0 blast-fur- 
naces will be worked with 16 stoves, of which not more 
than 12 will be running continuously. The nicth^ can 
also be applied to boiler firing. — A. S.* 

Electrohftic iron, its nuinvfacturr, properties, and uses. 
L. Guillot. Iron and Steel Inst., 1914. [Advance 
proof.] 

In the manufacture of electrolytic iron taken on a com- 
mercial scale in France, a revolving cath^e is used, 
with a solution of iron salts kept neutral by circulation 
over the surface of the iron. A depolariser, such as 
iron oxide, is added periodically to the bath, to eliminate, 
at least, in part, the hydrogen deposited at the cathode. 
It 18 possible to work with a current density up to 1000 
anfp^res per sq. metre, with a yield of 2 tons of metal 
per kilowatt-year, including the current for accessory 
services, especially for the rotation of the cathode. Using 
pig iron conUining C 2-36, Si 1-31, S 0 07 and P 107%, 
oleotrolytio iron containing C 0-004, Si 0-007, 8 0-006, 
and P 0-008%, after removal of the gases by annealing 
has been obtained, and iron of similar quality can be 
obtained from any grade of pig iron. For the properties of 
the electrolytic iron, see this J., 1913, 290. Tu^ of 100— 
200 ram. diam., 0-1—6 mm. thick and 4 ra. long are made 
regularly at the rate of 100 tubes per day. A tube of 100 
mm. diam. and 0-76 mm. thick, when subjoeted to a 
pc^ttre of 1200 lb. per sq. in., was deformed permanently 
and umfonnly as if squeezed in a press. Another specimen 
after being heated at 120° C. in a boiler for 24 months with- 
Bto^ a of 1200 lb. per sq. in. without any trace of 

fracture. Good results have also been obtained with 
•heeti in laboratory trials. The metal can bo easily 
worxed and is specially snitable for the oonstrnotion of 


eleotrioal machinery. In consequenoe of the mapetio 
proMrtiea of the ^ectrolytio iron and its regularity 
thiolcness and compressive strength, its use permits of a 
saving in weight oi material of 3.3—40% in transformers 
and 16% in direct current machines, whilst the capacity 
of alternating motors, running at the same temperature 
and occupying the same space, can be inoreased by 60%. 
The total cost of the iron as it leaves the oleotrolytio bath 
de^iends on cost of material and labour, but is placed at 
from £6 to £7 12s. per ton by the author. — A. 8. 

Iron; A microscopic study of electrolytic . O. W. 

Storey. Trans, Amer. Eleotrochem. 8oo.,* 1914, 25, 
489—627. 

The deposits of electrolytic iron were crystalline but 
variable in character (being fine or coarse, soft and porous 
or hard and dense, nodular, etc.) and frequently resembled 
the minerals manganite, haimatitc and fimonite in 
structure. On heating to 910° — ^916° C., the crystalline 
structure of the deposit was converted into the grain 
structure of ordinary ferrite, the grain being large or 
small as the original deposit was coarse or fine ; but no 
change occurred below the A, point. By long annealing 
at the Ac, point the coarse-grained ferrite structure 
became somewhat finer, but never as fine as that resulting 
from a fine-grained deprwit. The grains of electrolytic 
in>n did not grow appreciably at 1150“ C. The ferrite 
grains of fused electrolytic iron wore composed of smaller 
grains, the boundaries of the latter being merely shallow 
depressions whereas those of the former were V-shapt^d 

f [roove8 ; continuity of inner grain structure was observed 
»etween merging grains of similar crystal orientation, 
and this inner structure was only destroyed by several 
annealings above Ibe Ac, point. The inner grains are 
probably group® of siinilarly-oriontod iron crystals, 
the orientation in all the grains being aUk(» throughout 
the ferrite grain ; and the large 7 grains formed during 
the slow cooling of the molten metal contain numerous, 
similarly -oriented, non-7 nuclei, and are changed to the 
non-7 state without altering in size. The microstruoturo 
of rolled electrolytic iron consisted of clean ferrite, and 
that of the forged metal of fine-grained ferrite containing 
a minimum of impurities. — W. E. F. P. 

Steel : The oxygen content of open-hearth . J. A. 

Pickard and F. M. Potter. Iron and Steel Inst., 1914. 
i Advance proof.] 

Oxygen was determined by heating the steel in a confined 
volume of hydrogen in the presence of a weighed boat 
containing phosphoric anhydride (Carnegie Scholarship 
Memoirs, Iron and Steel Inst., 1913, 70). The results 
given are : — 


Sample . 

C 

Mn 

% 

Si 

% 

S 

% 

P 

% 


0 

Acid : 

I 

0-67 

0-73 

0-950 

0-035 

0-027 

1 . 

0-004 

ii . 

0 ( K )4 

2 

0-79 

0-65 

0-210 

0 - 0.30 

0-050 

0-020 

0-021 

3 

0-93 

0-68 

0-035 

0-031 

0-027 

0-007 

0 -( M >6 

4 

1-08 

0-62 

0-024 

0-033 

0-022 

0-012 

0-016 

5 

M 8 

0-65 

0 - 0.56 

0-027 

0-()26 

0 - 0()6 

0-006 

6 

1-33 

042 

0-140 

0 - 0.30 

0024 

0-004 

0-007 

7 

1 55 

0-49 

0100 

0-027 

0-026 

0-0 10 

0-012 

8 

010 

__ 






0-038 

0-036 

U 

014 

0-35 

0-020 

0-038 

0-018 

0-010 

0-011 

10 

0-20 

— 

— 

. — 

— 

0-031 

0-028 

11 

0-23 

0-70 

— 

0-060 

0-026 

0-013 

0-014 

12 

0-26 

0-49 

0-120 

0 - 0.30 

0-031 

0 -( M 13 

0-006 

J .3 

0-30 

— 

— 

■ — 


0-080 

0-027 

14 

0-82 

0-62 

— 

0-051 

0-020 

0-040 

0-041 

15 

0-33 

0-62 

— - 

0-067 

0-025 

0-024 

0-021 

16 

085 

0-56 

0-182 

0-027 

0-020 

0-005 

0-008 

17 

0-41 

0-62 

0-026 

0-032 

0-023 

0-019 

0-014 

18 

0-44 

— 

— 

— . 


0-029 

0-026 

10 

0-54 

0-60 

0-085 

0-022 

0-024 

0-003 

0-003 

20 

0-55 

0-97 

— - 

0-055 

0011 

0-016 

0-017 

21 

0-56 

— 



1 — 

0-020 

0-020 

22 

0-61 

0-74 


0-053 

0021 

0-038 

0-044 

23 

0-66 

0-65 

0-100 

0-038 

0-052 

0-006 

0-006 

24 

0-76 

0-36 

0-025 

0-025 

0-022 

0-026 

0-026 

25 

0-82 

0-67 

0-096 

0-030 

0-028 

0-004 

0-007 

26 

1-00 

0-67 

0-086 

0-016 

0-026 

0-006 

0-007 





The higher proportioni of oxygen were preeent in the 
cheaper eteela (of which Noe. 8, 10, 18. 18 and 21 are 
examples), and the general superiority of aoid. over basic, 
steels may bo doe in some measure to its lower oxymn 
content. The high results for oxygen, in good quality 
eteels, obtained by previous workers are disoussM and 
the methods of analysis criticised. — W. E. F. P. 

cofftings ; Electric . C. A. Hansen. Trans. 

Amer. Elcctroohem. Soc., 1014. 25. 133 — 137. 

In a foundry of the Treadwell Engineering Co., Easton* 
Pa., a 3*phase arc furnace (nominal capacity 2 tons per^ 
charge) is employed, the current — supplied at 2200 volts, 
”60 cycles — is stepped down to 85 volts by means of two 
200 K-V.A. transformers, and direct current motors aro 
used for regulating the electrodes. The foundry is 
operated on day-shift only, a good quality of steel scrap 
l>eing charged cold with sufTieient pig and ore to keep the 
charge off the furnace bottom and ]>r€)ducc a casting metal 
containing about 0 2% C (as against a minimum of 
0-3 — 0*4% in ordinary cruciblc-stocl castings) ; it has not 
been found economical to reduce the carbon content of 
the metal further, to preheat the furnace by means of 
auxiliary fuel-burning apimratus, or to employ molten 
cupola metal for charging. 15 heats per week aro made, 
the average weight per heat being 4600 lb. ; the average 
power oonsumption is 900 kilowatt-hours, and the costs of 
repairs and of electrodes each 82.50 (lOs. Ad.), {)er 20001b. 
The average weight of castings made is 9 Ih. ; the latio 
of cleaned castings, risers, etc., to charged weight, 92 — 95% ; 
and the ratio of finished castings to charged weight, about 
60**^. The furnace lining is repaired after every 35 heats. 

— W.' E. F. P. 

Ferromanganese in steel procj'sses ; Use of molten . 

A. Sahlin. Iron and Steel Inst., 1914. [Advance 
proof.) 

To avoid the loss of ferromangancso caused by adding it 
to the charge in the solid state, it is frequently moltwl in 
electric furnaces ; those in use have a furnace efficiency 
of only about 44%. With the Kenncrfelf furnace (this 
1912, 1 188) an efficiency of 78 — 79^),, is reached if the ferro- 
manganese is charged into the empty previously-heated 
furnace, or 47% if it is dropped into an existing liquid 
bath in the furnace. To obtain the higher efficiency 
the cold ferromanganese is placed upon a bridge the surface 
of which is slightly bel(»w the highest level of the bath 
when the furnace is charged, or several small fiirnacos are 
used and discharged into a travelling receiver in succession, 

—0. E. M. 

Steels ; Transformations of . H. do Nolly and L. 

Veyrot. Iron and Steel Inst., 1914. [Advance proof.) 
In the authors' view the transformation -point is marki^d 
by the allotropic change of a- into (i- or 7- iron, with a more 
or less complete dissociation of carbide and solution of the 
carbon liberated in 7-iron. If it bo admitted that the allo- 
tropio change involves shrinkage, and that the dissociation 
and solution involve dilatation, this view is supported by 
the numerous dilatation curves given for steels of various 
•composition. — O. E. M. 

Iron and steel ; The brittleness produced in . by deforma- 

tion ai different temperatures. 0. Charpy. Oomptes 
rend., 1914. 158.311—314. 

The brittleness of steel inoreascs regularly with the 
temi>erature of deformation and attains a maximum, 
varying according to the nature of the steel, at about 
^50^ C.. this temperature being coincident with that of 
mimmiim ductility, and nearly 200° below that of 
minimum resilience. — W. E. F. P. 

JSIfeeZ ; Influence of coalescence on the mechanical properties 

of and on alloys. A. M. Portevin and V. Bernard. 

Iron and Steel Inst., 1914. [Advance proof.] 

As the result of ooalesoenoe— induced by ranlonged 
^naeatinff— of an euteotoid steel (€ 0*8, Mn 0*3, 61 0*37%), 
the tensile strength, elaetio limit and Brinell hardness were 


redueedrUnd the ebngathm and rednetion of area in ereaied . 
In the case of a hypoeutetoio steel (C 0*5, Mn 0*5, Si 1*8%) 
the effect of liquation and coalesoenoe phenomena upon 
the resilience aM hardness of specimens which had dm 
subjected to different heat treatments was determined. 
When heated for 10 mins, before hardening, the meohanioal 
properties of the specimens differed aooording to the 
nature of the preliminary heat treatment, but b^ increasing 
the heating period to 30 mins, all the specimens were 
“restored’* irrespective of their previous condition. 
The explanation of many experimental facts relative to 
the heat treatment of alloys generally may be traced to 
the phenomena of coalesoenoe and liquation. — W* E. F, P. 

Cobalt: Dekrtni nation of in high-speed steels. L. 

Dufty. Iron and Steel Inst., 1914. [Advanoo proof.] 
Thk volumetric cyanide and gravimetric nitrite methods 
hitherto employed for determining cobalt in steels are 
liable to ounsidorabic error, but quite satisfactory results 
are obtained by precipitating the metal as ammonium 
cobalt phosphate. 3 grms. of filings are dissolved ih 
hydrochloric acid, oxidised with nitric aoid, and tungstic 
acid filtered off. The excess of aoid is neutralised with 
ammonia, the iron precipitated with acetic aoid and 
ammonium acetate and an aliquot portion of the filtrate, 
representing 2 grms. of steel, is acidified with hydrochloric 
acid, evaporated to 50 c.c., and neutralised with ammonia, 
the precipitate being dissolved and re- precipitated with 
ammonium acetate. The combined filtrates (200 o.c.) are 
neutralised with acotic acid and 4 c.c. excess of acid and 
15 c.c. of ammonium acetate solution added. Hydrogen 
sulphide is passed through the solution for 15 mins., the 
cobalt sulphide is separated, dissolved in hot dilute nitric 
acid, 20 c.c. hydrochloric acid added, and after eva{X)ration 
I o 10 c.c., the solution is diluted and the cobalt precipitated 
in a volume of about 125 o.c. by adding 1 grm. of ammonium 
yihosphatc, and just enough ammonia to produce a slight 
precipitate, then 15 c.c. of ammonium acotat«\ and finul^ 
ammonia till slightly alkaline. The liquid is warmed until 
the fiocculent blue precipitate changes to a crystalline 
purple-rose one. This is ignited in a muffle and weighed m 
( lo2p,07. The filtrate will still contain a trace of cobalt, 
but this is counterbalanced bv the presence of traces of iron 
phosphate and silica in the precipitate. If nickel is 
presemt it is separated by the dimethylgloxime method 
from the original acetate filtrate, and the cobalt determined 
as phosphate in the filtrate. — G. F. M. 

Chhridizing leaching at Park City, Utah. [Eecoveru of 
copper., silver and gold from low-grade ores]. T. P. Holt. 
Min. and Eng. World, 1914, 383 — 386. 

The ore containing per ton 0 — 14 oz. Ag, I — 2 lb. Clu. 
Q.Ql.— 0*015 oz. Au, and a little Pb and Zn, is crushed, 
mixed with ooaldust and salt, roasted by the combustion 
of the fuel in the charge, leached with acid salt solution, 
and the Ag, Cu, Au, and Pb precipitated together on scrap 
iron. Recently the shaft furnaces previously used for 
roasting have been replaced by a continuous furnace in 
which the column of ore moves down at intervals as the 
roasting zone travels upwards. The charge contains 
2-4— 3-0% of fuel and 7*5% of salt, and must be thoroughly 
mixed. The leaching solution consists of soluble salts 
from the roasted ore with some free aoid, derived in part 
from the condensed roaster fumes. The product deposited 
on the scrap iron contains Au 1*78 oz. and Ag 6868*6 os. 
iier ton, Pb 13*2%, Cu 36*94%, insoluble residue 7*5%, 
Fe 2*6%, 8 1*6%, and Zn «t7.— A. T. L. 

Copper ores ; Leaching and electrolytie treatment 0/— ol 
Chugukamataf Chile. E. A. C. Smith. Trans. Amer* 
Elcctroohem. Soo., 1914, 25. 193 — 206. 

The ore deposit at Chuquioamata is probably the largest 
copper depmit known. It extends a distance of ammt 
8000 ft., with an average width of 600 ft., and up to the 
present 200,000,000 tons of ore have been developed. 
The copper-bearing mineral is mainly broohantite 
(oxysalphate) and is madily extracted by cold dUnte 
sulphuno acid. No deleterious imimrities other than 
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oblorine, deriTed from « depoeit of salt in the upp^ parto 
of the ore body, are dissolved and the aoid produora in 
depositing copper eleetrolytioally from the solution more 
than su£hces to make up the losses in working. Before 
electrolysis the chlorine is precipitated as cuprous chloride 
by treating the solution with copper shot placed in a 
revolving drum. In tests with an ex|)erimental plant 
of 16 tons capacity, an extraction of 90*96% of the copper 
was obtained. A description of the plant now in course of 
construction is given. The daily capacity of the plant 
will be about 10,000 tons of ore and that of the electrolytic 
refinery 335,000 Ib. of copj)er. — A. S. 

Copper ores; Uydro-eUctric trmiment of . It. R. 

Goodrich. Trans. Amor. Eloctrochem. Soc., 1914, 

26. 207—242. 

A BKViKW, with copious references, of the practised and 
suggested hydrometallurgical pro<ies8es for the extraction 
of copper from ores, including both purely chemical and 
electrolytic methods. — A. S. 

Zinc ; Electrolytic deposition of . J. W. Richards. 

Trans. Amor. Eloctrochem. Soc., 1914, 25, 281 — 290. 

A BKVIBW of electrolytic methods for the deposition of 
zinc. The refining of impure zinc in the absence or presence 
of precious metals may be commeniially successful with 
cheap sources of power and high market values of zinc. 
Processes for the direct estimation of zinc in oompoiinds, 
using soluble anodes containing zinc compounds or no zinc, 
or using insoluble anodes, hut utilismg or not utilising 
the electro- chemical reaction at the anode, have either 
l)een abandoned or are only moderately successful com- 
mercially, with the exception of direct estimation using 
insoluble anodes in which the electrochemical reaction at 
the anode is not utilised. Ordinarily zinc can only be 
efficiently deposited from slightly acid solutions with a 
low current density, but Pring and Tainton have shown 
that in the presence of a small amount of colloidal matter, 
the reverse is the case (see this J., 1914, 423). — B. N. 

Zinc from zinc sulphate solutions ; Addition agents in the 

[ricciro] deposition of . 0. P, Watts and A. (\ 

Shape. Trans. Araer. Eloctrochem. Soc., 1014, 25, 

291—296. 

The most promising addition agents for obtaining good 
electrolytic deposits of zinc wore found to bo eikonogen, 
pyrogallol and ^-naphthol, the latter being the best, 
though gum arabic, benzoic acid, caffeine, formin, and 
terpin hydrate gave fair results, the most common defect 
being the production of vortical grooves or striations. 
One gram of the agent })er litre was added to a solution of 
zinc sulphate (25% of ZnSO^.THjO), using a zinc anode 
and iron cathcKle and a current density of about 10 amps, 
per sq. ft. — B. N. 

Breus foundry ; Safeiy ami sanitation in the . F. 

Moerl. Amor. Inst. Metals, Sept. 7 — 11, 1914. 

[Advance proof.] 

Au account of the measures adopted in a brass foundry 
in Chicago. 

Brass melting; Electric . G. H. Olamcr and C. 

Bering. Amor. Inst, of Metals, Sept. 7 — 11, 1914. 

[Advance proof.] (See also this J,, 1013, 27,} 

The furnace of the Bering type, used in the tests, consists 
of a shell lined, so as to form a hearth, in the bottom of 
which ore several inclined cylindrical holes, extending into 
the lining and terminating at their outer ends in electrodes 
of grspmte or of the same metal as that to he melted. 
The ourrent passes through the liquid metal in these 
holes, or resistors, squirting it out by the " pinch effect ” 
into the mass of metal on the hearth. Suspended matter 
is thus removed to the top and the metal is refined. 
rapid flow in the heating boles is based on the use of a 
heayv eurreni of low volts^. The furnace mav be made 
to tut, thus facilitating <0reot easting into the moulds 
and avoiding expensive superheating. The electrodes axe 
attabhed to trannormefs of the two- or three-phase type 


which are scoured to the shell, thos permitting heating 
during the tilting operation The furnace is normally 
sealed, and openra only for pouring, the zinc loss being 
reduo^ to an almost negligible amount, as a reducing 
atmosphere can be maintain^ in the furnace. — B. N. 

Zinc bronze : 2ZnA0Sm^fiCu ; Standard teM bars of the 

. C. P. Karr. Ainer. Inst, of Metals, Chicago, 

Sept. 7 — 11, 1914. [Advance proof.] 

The most suitable conditions for pouring and moulding 
tost bars so as to secure high and uniform tensile strength 
and ductility, were investigated by the U.S. Bureau of 
Standards. The sand cast-to-sizc shape is recommended 
as the standard form for general foundry practice, since 
it is easy to mould (a dry sand mould is used and the bar 
cast flat or vertical), inexpensive to machine to the shape 
and size required for testing, and gives uniformly good 
results irrespective of the pouring temperature. Normalised 
chill bars, comparable to the sand cast-to-size Bha|»e, were 
obtained by annealing chill cast bars between 500® and 
700® C. For all types of bar, the best, results were 
obtained by pouring between 1150° and 1270® C. 

-W. E. F. P. 

Nickel; Electrodeposition of . C. W. Beimctt, H. C, 

Kenny and R. P. Dugliss. Trans. Amer. Eloctrochem. 
Soc., 1914, 25, 335-346. 

The best deposits of nickel are obtained when a definite 
amount of ammonia is added to the solution of nickel 
ammonium sulphate, the efficiency being dependent upon 
the degree of alkalinity of the cathode film, and if the 
solution is vigorously stirred the efficiency is detireasod. 
It is probable that, in acid solutions, nickel is deposited 
only when the impoverishment of th(' hydrogen ions 
causes the solution to become alkaline. The iron content 
of the anode does not materially affect the (efficiency, hut 
with a rotating cathode the iron content of the dteposit is 
greater than that formed on a stationary one. Pi’ohably 
the ammoniacal film prevents the electrodeposition f»f the 
iron, except by mechanical occlusion, owing to the form- 
ation of a deposit of hydrated oxide. — B. N. 

Cadmium; Electrodejyosition of . Part J, — Review; 

Pari IJ . — Exprimental. F. ('. Ma4hcrs and H. M. 
Marble, 'rrans. Amor. Eloctrochem, Soc., 1914, 25, 
297—333. 

A HISTORICAL review of the electrodqiosition of (jadmiuni, 
dealing with inorganic and organic! salts and with amrao- 
iiiacal solutions, is given, in almost all cases, rough 
crystalline deposits arc obtained. Kxpi'iiments have 
shown that good and smooth deposits of cadmium may bo 
obtained from perchlorate, fluosilieate, fluoborato and 
fluoride solutions, by the addition of clove oil, glue, 
peptone, and phloridizin. — B.N. 

Lead in iinninej fmths and solders ; Determination of small 

quaniitirM of . P. Breteau and P. Fleury. d. Pharm. 

Chim., 1914, 10, 26.5—273. 

One grm. of the sample is fused with sulphur and sodium- 
carbonate, the jiroduct digested with worm water, and 
the sujpludes of Pb, Cu and Fc filtered off, washed witJh 
sodium sulphide solution, and dissolved in the least 
possible quantity of hydrochloric ackl containing bromiik*. 
After boiling and reducing the Fe with sulphurous aoid, 
the cooled solution is treated with excess of potassium 
cyanide, made alkaline and the Pb precipitated by sodium 
sulphide. The precipitate is washed with "odium sulphide 
solution, dissolved in worm nitric aoid, the solution 
evaporated, Bie residue dried at 130® — 160®C., and 
dissolved in 10 c.c. of water. The solution is evaporated, 
the residue dissolved in 6 c.c. of W’ater together with 
a crystal of sc»ditiin acetate^ and the solution poured 
into 25 C.C. of a solution containing 0*1423 grm. of K,Cr ^7 
per litre. The colloidal precipitate of norm^ lead chromate 
(a basic chromate is preoi^tated if the bichromate be 
added to the lead solutiou) m aggregated by jhaksAg 
with 0*1 gm. at powdered asbestos, Altered -off, the. 






■i r-vv i i nn i . r 

ftod wafhingi nude up to 100 c^e., and the exoeM 
of biohromate deterioined icraometrioaUy.^oF. Shon. 

Aluminium nUoyn ; A l^ot-^Aortnesfi tc^iiny machine for 

. A. B. Norton. Amer. Inst, of Metals, Chicago, 

Sept. 7 — 11, 1014. [Advance proof.] 

A TKST-PiKCjj 2 in. long and ]; in. diam., having each end 
connected (untilleted) to the end of a eyliiidor /> in. long 
and 1 in. diain., is oast horizontally, in sand, so that, 
as it oontraota during solidification, it lifts a weight or 
cracks in the attempt. The speciiiien is cast, without 
a riser, in an iron flask, hut has at the gaUi cn<i a holt 
which is fixed rigidly to the flask and holds the tesi-pitMjo 
stationary when contraction Ix^gins ; tension is applied 
to the opposite end through another holt (also cast in 
the test-piece) attached to a flexible wire cable jtaRsiiig i 
over a f)ull(\y and provided with a scale pan. The largest ' 
load the alloy will raise without erajiking is the tigiire 
taken for comparison ; and the rcsultH of the tests agree 
well witli foundry ex]x?rienco. — W. F. F. P. 

Aluminium die-mMinge. A. B. Norton. Amer. Inst. 
Metals, Chicago, Sejit. 7—11, 1914. Pp. 1—7. 
[Advance proof, j 

Thk diflieulties in using aluminium alloys for die-castings 
are the high melting point, the tend<!ncy to absorb iron, 
the high shrinkage on solidifloaiJon and the weakness 
developed hy aluminium when burned or soaked. Iron 
moulds are used, coristructc'd in w'ctions containing 
1 (K)B 0 pieces starving as cores or chills or forming f>rojectiiig 
parts which wcjuhl (jtherwiso interfere with the opening 
of the mould. After assemhlitig the mould, and heating 
it to the proper tfuiiperatun*, cooling pieces arc inserted, 
th<‘v meiaJ [<oured, and the cooling pieces removed in 
the proper onlcr. The castings have a smooth finish and 
a fine, grain, and will take a high polish. They arc made 
up <o no lb. in weight and an; stronger than sand castings 
(sec table) : — 



Sand castings, j 

^ Die castings. 

Tensile strmglh 

Apiinix chistic limit (Stress for 

20,(K)0 

25, 0(H) 

O Or'elonu.ition in ;*") 


18,000 

Percentage elongution In 2" . . 

1-7 

31 

Spcciflc gravity 

2 84 

2-87 



—A. T. h. 

Aluminium ami aluminium 
Bulletin, No, 

wares. Board of Trade 
, 77. [T.R.] 


May bo obtained from the Board of IVadc, Commercial 
Intelligence Branch, 73, Basinghall Street, E.C, 


Electrical conduction [of metals] at high temperatures and its 
measurement. K. F. Northnip. Trans. Amer. Electro- 
chom. Soc., 1914, 26, 373 — 392. (Sec also this J., 
1914, 141, 357, 358, 792.) 

The author determined the resistivity in the molten 
state of Na, K, Hg, Cd, Pb, Zn, Sn, Bi, Sb, Cu, Al, Ag, Au, 
and also alloys of Na and K and brass. A change of state 
was always accompanied by an almost sudden change in 
r^istivity. With metals which expand or contract on 
liquefaction, the resistivity was either a little more than 
doubled or halved resjwctively. With the exception of 
Zn, Cd and Sb, the increase in resistivity with increase 
in temprature was very nearly linear in the molten state, 
and with Na, K, Sn, Hg, Pb and Bi, the ratio of the 
coefficient of rosistanoe to the coefficient of cubical 
expansion for the same temperature was practically the 
same.— B. N. i 


Colctum hydride ; Thermodynamics of the. formation of . 

J. N. Bronstod. Z. Elektrochem., 1914, 20, 81 — 83. 
CoMBiKATiOH between calcium and hydrogen occurs 
appreciably at 400° C., whilet at 900° C. the hydride 
disweiates rapidly at 01 atmosphere pressaie. The 


dissooiftion curve was investigated between 650^ wad 
760° C. The heat of formation of calcium hjdride 'wns 
deduced therefrom as 43,930 calories, and a direct calori- 
metric estimation gave 46,100 calories, — J. R. 

The by~jnroduc.t coking indnsU'y and its retaUaft' to the 
manufacture of iron and steel. Cooper. See II a. 

Iron and Steel Institute. Hadfield Research Prise, See- 
page 998 

Patents. 

Steel making; ('on verier for use in . R. and J. B* 

Hyde, Sheffield. Eng. Pat. 1«,«63, July 21, 1913. 

A toMBiNj.li eupola and converter arranged vertically. 
The lower, or convertor, part may be tilted, raised or 
lowortid AH required, — W. E. F. P. 

Iron: Process of smelting and purifying . G. R. 

(lehrandt, Chicago, 111. C.S. Pat. 1,110,540, Sept. 16, 
1914 ; date of appl., .lune 14, 1913. 

The ore is smelttid in a hlast-fiirnace having two series 
of iuy^.res arrangtid one above the other at the upper 
part of the crucible, so that the freshly reduced metal 
is subjected to horizontal and upwardly inclined blasts 
from the up}>tir and lower tuyeres respectively. — W. E. F. P 

Alloy-steel scrap; Method of treating . P. P. Reese 

aiitl E. L. Diehl, Munhall, Pa. U.S. Pat. 1,108,236, 
Aug. 25, 1914 ; date of appl., Feb. 7, 1911. 

Steel scrap (containing Ni alrme or with Cr, V and Mn) 
i is first hcatt'd to about its melting-point by regenerative 
heat and then melted, hy means of an elo(5tric current, 
in a stream of non-oxidising gosiis and in }>re8ence of fluxes 
and reducing agents. — W. E. F. P. 

Ferromanganese and siliron ; Making an alloy of , 

J. V. Walker, Yonkers, N.Y. U.S. Pat. 1,109,640, 
Sept, i, 1914 ; date of appl., Feb. 4, 1913. 

Silica is reduced while in contact with molten foiro- 
manganese, portions of the silicon alloy being periodically 
. removed from the bath and replaced l>v ferromanganese. 

— W. K.F. P. 

Steel ; Method of j/repetring for painting, G. !)► 

Feiilt, Assignor to American Chemical Paint Co., 
Philadelphia, Pa. U.S. Pat. 1,109,670, Sept. 8, 1914 ; 
date of appl., Feb. 4, 1914. 

A MTXTi’iiE of alcohol and phosphoric acid is applied to 
the stool whieffi is then rubbed with an abrasive and finally 
wiped.- W. E. F. P. 

Metals or other fusible materials ; Formation and ajgplication 

of alloys or mixtures of . R. K. Morcom, London. 

Eng. Pat. 19,006, Aug. 21, 1913. 

The solid (wire or rod) or molten metals (or other mat<Hrialsy 
are fed into a blowjupe whence, hy the action of the blast, 
they are projected, as spray or dust, into a receiver 
(containing water or not) or. against a preheated metal 
surface. The constituents of the alloy may form the' 
electrodes of au arc and the tatter subjected to the action 
of a blast. (See also this J., 1914, 925.) — W. E, F. P. 

Metals from their solutions and apparatus ther^or ; EUctrO’ 

lytic recovery of . U. C. Tainton and M. F. L. A, 

Aymard, Johannesburg, Transvaal. Eng. Pat. 19,669, 
Aug. 30, 1913. 

The filtering body of the cathode is made of very finely*' 
divided conducting substance spread upon a perfdraM 
conducting support, so that in the passage of the liquid 
under treatment through the oaraode, turbUlmit or 
eddying flow takes place. The finely-divided substance, 
e.g.t graphite, may 1 m a<kled to the > liquid so that it ia 
deported on the cathode during working. Tluoe ionns 
of apparatus Me described, one mtfa a horisontal sni^iQrt, 




a, x-wniU; i(QRiii4Daaf.'^ip!uiaon 


U»4 


ft seoond with ft vertioftl one, nnd ft third with ft |KKroai 
carbon tube aa support. — B. N. 

EUctrofUating apparatus, J. T. Daniels, Assimor to The 
Hanson and Van Winkle Co., Newark, N..f. U.S. Pat. 
1,108,U5, Aug. 25, 1914 ; date of appl., March 10, 1915. 

Two eleotrioftUy'-conductivo conveyer screws are mounted 
on the tank, and carry electrically-oonductive hangers, 
extending into the bath. A staiionaiy curved transfer rod 
is oonnooted with the screw s, and, by means of a transfer 
wheel journaled on an axis pcrncndicular to the screws 
and the transfer rod and provided with transfer fingers, 
the hangers may be moved from one screw' to the other by 
way of the transfer rod w'hen the screws are turned, — B. N. 

EUflrO’galmnmng snlutior^. G. Sacerdote, Assignor to 
The Metal Treating and Equipment Co., Inc., New York. 
U.S. Pat. 1,109,181, Sept. 1, 19U ; date of appl., 
July 21, 1900. 

A SOLUTION of a salt of the metal to bo deposited, together 
with sulphate of iron, acetates of aluminium and man- 
ganese, itree from alkali salts. — B. N. 

Coffolt or nickel and copper ; ProccM of extracting , 

from cobalt or nickel beming coppn. h. J. G. de Biirlet, 
Hoboken, Holgiurn. Eng. Pat. 27,150, Nov. 25, 1913. 
PiLiOATE ore or slag is fused to extract the greater part of 
the copper as impure metal, then pulverisetl, treated with 
sulphuric acid of IW*" B. or sp. gr, 1-285 (25(K) litres |xt ton 
of material), the mass dried at 150'^ — 21)0'^ C., treated with 
hot water and filterqircsscd. After adding calcium 
carbonate to the solution to procioitate the iron and part 
of the copper, the remainder of tlie latter is removed by 
electrolysis, the liquid made ammoniaeal, and the cobalt 
or nickel recovered electrolytically. — W. JC. E. P. 


A level tbftt it fftUs in a elopi^ manner towards the 
trodes, giving a uiinimum of thickness around the eteotrodea 
whore the reduction is most intense, and the transference 
of dust with the vapours is thus largely prevented. — B. N. 


IMelal heating] Furnac^e uforking^openings through which 
hot gases are discharged ; In^s, in . W. S. Rock- 

well, New York, U.S.A. Eng. Pat. 12,270, May 18, 
1914. Under Int. Conv., Aug. 16, 1913, 

A VERTICAL casing is fixed in front of the furnace so that 
the hot waste gases issuing from the working opening 
pass up through the casing and preheat the air for com- 
bustion which is passed through an inclined series of 
horizontal pipes connected at eaoh side with a header, 
A sheet of non-conducting material is fixed to the front 
wail of the casing to protect the workmen from the heat. 

— W. H. C. 


Smelting furnace. E. Rivoroll, Los Angeles, Cal. U.S. 
Pat. 1 , 1 05,001 , July 28, 1914; date of appl., Nov. 6, 1912 

Ore is fed into an inclined chamber, tho width of which 
increases from either end towards tho middle, and which 
opens at its lower end into a combustion chamber above 
a crucible. Oil and air are .Hiippliod to tho lower part (d 
the crucible and hot products of combustion are diroc^ 
across the top of the (yucible and through the combustion 
chamber and ore chamber to a stack. As tho ore is fused 
it flows down and collects in the crucible. — A. S. 

Smelting-farnnce. W. K. Williams, Massillon. Ohio, 
Assignor to P. H. Holdsworth, Seattle, Wash. U.S. 
Pat. 1,108,821, Aiig. 25, 1914; date of appl, Doc. 21, 
1910. 

The furnace (see fig.) consists of a vertical and a horizontal 
portion separated by two superposed sots of grate-bars, 
3. The horizontal portion, 4, communicates at one end 


Furnace for heal treatment of metals. W. A. Bus.scli and 

J. Jjord, Manchester. Eng. Pat. 3339, Feb. 9, 1914. 

The horizontal heating-chamber <jf the furnace lias an 
arched roof, inlets for flame or hot gas at each 8{>ringer or 
base of the arch, and a gas outlet at the mouth, the walls 
lx»ing provided with studs or projections for abstracting 
boat from the gases. — W. E. F. P. 

Tin ; Process for the recovery of by conversion into 

ivlatilc tin compounds. A. Richards, London. Eng. 

Pat. 8911, Apr. 4, 1914. 

A Mi.M'imK of the tin-bearing material with coal and 
sodium chloride is heated to about ROtF C. in a reducing 
atmosphere and preferably umlcr reduced pri'ssuro. The 
mixture may he agitated by means of rabbles ; showered 
into, or against, the stn'ani of hot, redueing gases and flame ; 
or treated in the form of shallow layers or blocks. (Sec 
also Eng. Pats. 20,014 of 1911 and 50 of 1912; this J., 
1913, 440, 821.)— W. E. P. P. 

Furnace ; Electric [for reduction of zinc ores]. A. L. J. 

Queneau, Jemeppo-sur-Meuse, Belgium. Eng. Pat. 
10,061, April 23, 1914. 

Tubular oondomsers of refractory material of the same 
croM-section throughout are grouped together in openi^s 
in the walls of the furnace with a suitable inclination 
towards tho outside. The dimensions and number of the 
oottdensors are chosen so that they act like those of the 
Belgian typo. The oondonsors have intoriially a circular 
oross-seotion each being closed at the outside end by a 
oylindrioal plug, the upper part of the periphery being of a 
r^us less than that of the interior of the nozzle so os to 
leave a passage for gas, and the lower part having an 
o])ening for the passage of a scraper. The condensers are 
amiiged in superposed layers, with orifices in their walls, 
the upper ones delivering condensed liquid metal to the 
lai^ layer from which the metal is run off. The electrodes 
are in the central part of the tumaoe, and the chai^ is 
introduced through a series of shoots in the walls, luter- 
natlng with the groups of ooudensing tubes. The material 
is delivered on opposite sides of the electrodes, at such 



with a chimney and at the other end with a down-draught 
flue, 25, leading from tho top of the vertical part, 1. 
Below the horizontal portion is a slag-chambor connected 
with the vertical part by air-flues having branches to a 
heating-chamber which adjoins both portions of tho 
apparatus. — W. F. F. P. 

Ore-roasting furnace. G. P. Gibson, Braddock, Pa. U.S. 
Pat. 1,107,604, Aug. 18, 1914 ; date of appl, Juno 27, 
1913. 

A FURNACE (see flg.,jnlan) — for roasting oro in oruoibles — 
having vertical baffle-walls, 23, projecting alternately 



from opposite sides, and a horiaontal burner, 25, adjoining 
eaoh baffle wall. Removable, covered, reotangular 






** omeiblet/* IS, which mt hpon the bottom and project 
throvsh openi^ in the rom, are dispoeed one at the 
end of each baffle wall, bo as to form a oirouitons channel 
for the heating gaeoa. Each crucible han a gas eiit pipe 
and also a vertical air-supply pipe extending downwards 
from a common main above. — W. E. F* P. 


» 

Furtuu^e ; Ore-roaftinff . A. F. Hentig, East St. Louis. 

111. U.S. Pat. 1,108,906, Sept. 1. 1914; date of appl., 
Aug. 13, 1913. 

A FtmNACB of the superposcd-chamber type in which the 
rabbling mechanism is actuated from a pair of vertical 
shafts geared to rotate together in opposite directions 
within the apparatus. — W. E. F. P. 


Furnace ; Metallurgical . E. McCabe, (Iranitc Citv, 

111. U.S. Pat. 1,109,241, Sept. 1, 1914; date of appl, 
March 13, 1914. 

TiiK furnace consists of a hoarth-chanil)er, each end of 
which is provided with a horizontal burner (the two 
being operated alternately) and connected, a vertical 
down-take flue (for the passage of gas and molten slag), 
with a separate air-and-gas chamber the lower part of 
which communicates with a ehccquor-work regenerator 
and is provided with a pair of catch-basins or slag 
rectptacles ; the latter, situated under the down-take flue 
and to one side of the terminal of the regenerator, are 
separated by a dividing ridge and each has an opening at 
the bottom through which the slag passes into a slag-pot 
contained in a sealed tunnel below. — W. E. K. P. 


Metallurgical procee,'*. [Treating arsenical silver-nickel- 
cobalt orc-s.] W. McA. .Johnson, Hartford, (dim. IJ.8. 
Pat. 1,107,310, Aug. 18, 1914; date of appl.. Sept. 20, 
1909. 

Thk ore is heated in a current of nu. ist chlorine to remove 
arsonii?, then leached with water to extract nickel and 
cobalt chlorides and finally treated to recover silver. 

— W. E. F. P. 


Oren ; Agitator and filter for treuting . J. 1). Fields, 

Maxville, Mont. U.S. Pat. 1,107,922, Aug. 18, J9I4 ; 
date of appl., Sept. 13, 1913. 

Thb ore is treated in a closed vertical cylindrical tank 
divided into upper and lower compartments by a iMirous 
conical filter, the treating liquid Uung admitted from a 
distributor at the top of the tanlc and circulated by a pump 
which draws it from an inclined pipe leading from the 
bottom of the filter. The lower compartment of the tank 
is exhausted by an air pump. The conical filter is made 
of upper and lowar sections joined by moans of a flanged 
ring. The upper section makes a tight joint with a flange 
on the inner wall of the tank, and the lower section has a 
flange bolted to a central pillar in the lower compart- 
jnent. — A. T. L. 


Metals; Process of mUing . J. C. Lincoln, East 

Cleveland, Ohio. U.S. Pat. 1,108,692, Aug. 26, 1914 ; 
date of appl., Jan. 21, 1913. 

A MiMUTB quantity of a finely-divided, metallic deoxidant 
{t.g, magnesium) is applied to the surfaces of the metal 
(e.g. iron or steel) before welding. — W. E. F. P. 


Anode residues [containing copmr and preciems mekds] ; 

Process for treMting . E. Keller, Perth Amboy, 

N.J. U.S, Pat. 1,110,493, Sept. 16, 1914; date of 
appL, April 17, 1913. 

^HB residue, freed from exoess of liquid, is treated with 
auffioient oonoentrated sulphuric acid to convert the 
copper into sulphate, the mixture (which should not be 
fluia) heated to about 450^ F. (232** C.) and then agitated 
with water. — W. E, F. P. 


Clad meiaU; Method of making — J. F. Honnofei 
Paris. Assignor to Duplex Metals Co., New York. 
U.S. Pat. 1,110,638, Sept. 16, 1914 ; date of aj^L, 
April 2, 1910. 

Thb metal (iron or steel) to be coated is passed into 
and withdrawn from a bath of molten metal through a 
layer of molten flux (sodium chloride). A further layer of 
the molten metal is cast upon the coating. — W. E. F. P. 

[Zinc,.] Process for arresting sulphurous gase* and fumes 
and utilising the heat and gases c(n\tainm therein. C. S. 
Vodnor, Salt Uko City, Utah. U.S. Pat. 1,110,660, 
Sept. 16, 1914 ; date of appl., Oct. 29, 1913. 

A FTNBLY-ORorKD pulp of oxidisod (or roasted sulphide) 
ore containing zinc and other metals is sprayed into the 
sulphurous gases (hot snielter fumes), and the resulting 
solution ^ssed over metallic iron to eliminate copper, 
then oxidisod, treated in the cold with sufficient finely- 
divided calcium carbonate to precipitate iron, arsenic, 
etc., filtered and heated with a further quantity of calcium 
carbonate to precipitate zinc as basic carbonate. The 
latter is re-dissolved in aqueous sulphurous acid and the 
solution electrolysed to recover the zinc. — W. E. F. P. 

Ores ; PedncHon of hj/ fractional and successive meltings 

in a cujiola. R. E. Trotticr. Fr. Pat. 468,418, April 23, 
1914. 

An annular partition, perforated to permit passage of 
gases, extends downwards from the feed hopper, a con- 
siderable distance into the shaft of the furnace. The fuel 
is f<‘d into the space enclosed by the partition, whilst a 
mixture of the ore with fluxes and the carbon nocesaarv 
for reduction is fed between the partition and the wall 
of the furnace. By the time the charge reaches the 
bosh, the lower part of which is heated to about 1200'^ C., 
the iron is practically completely reduced. In this zone 
the iron combines with carbon and the molten pig iron 
flows into an annular trough, whilst the pasty slag- 
forming impurities descend further into the well, heat^ 
to 1600'‘^ — 1(K)0° (J. by means of additional tuyeres, 
and are there rendered sufficiently fluid to allow of being 
tapiied off. With a furnace of this typt» very friable ores, 
suen as the minette ores of Lorraine ana Luxemburg 
can bo smelted without being previously briquetted or 
sintered. — A. 8. 

Slag ; Process of granulating molten . Fagoneisen- 

Walzwork L. Mannstaedt und (k). Act.-Gos. Fr, Pat. 
469,114, Feb. 28, 1914. 

Thb molten slag is fed into a mechanical disintegrator into 
which jets of water are also injected. — A. S. 

Silicon-steel. W. E. Ruder, Schenectady, Assignor to 
General Electric (Jo., New York. U.S. Pat. 1,110,010, 
Sept. 8, 1914. Date of appl., Juno 22, 1912. 

See Eng. Pat. 11,370 of 1913 ; this J., 1914, 697.— T. F. B. 


Armour-plates for warships and other steel articles ; Process 

of producing without case-hardening. A. Luoertini, 

Terni, Italy. U.S. Pat. 1,110,396, Sept. 16, 1914. 
Date of appl., April 22, 1910. 

See Fr. Pat. 416,389 of 1910 ; this J., 1910, 1314.— T.F.B. 


Metals; Process of electrically treating, melting, and 

refining . C. A. Keller, Paris. U.S. Pat. 1,110,208, 

Sept. 8, 1914. Date of appl., Aug. 12, 1902. 

See Eng. Pat. 15,271 of 1902 ; this J., 1903, 871.— T.F.B. 

Alloys of tungsten and other highly-refraeUrry metals related 

to it ; Method of manufaetunng . H. Kreusler, 

WUmorsdorf, Germany, Assignor to General Eleotrio Go.. 
New York. U.S. Pat. 1,110,303, Sept. 8, 1914. Date of 
appl., Aug. 25, 1908. 

Seb Fr. Pat. 393,695 of 1908 ; this J., 1900, 149.— T. F. B. 
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Zinc-furnace ; EUctrk with integral condenser, C. V. 

Thierry, Paris. U.8. Pat. 1,110,359, Sept. 15, 1914. 
Date of appL, May 21, 1913. 

See Ft. Pat. 466,180 of 1913 ; this J., 1913, 949.—T. F. B. 

Solutions ; Apjmatus for making and filtering , 

applicable in the eMraction of metals from ores and for 
like purjiosea. P. (X C. Jsherwood, Bushey Heath. 
U.S. Pat., 1,110,790, Sept. 16, 1914. Date of appl., 
June 26, 1914. 

See Eng. Pat. 6413 of 1913 j this J.. 4914, 793.— T. F. B. 

Patent Ca.ses. 

Precious metal-bearing ores ; Process for treating . 

A. H. Brown, Boulder, Colo. C.S. Pat. 781,711 of 1905 
(this J., 1905, 242). Mining and Engineering AVorld, 
Chicago, March 28, 1914, 601. 

In an action brought against the Tonojmh Mining Co. by 
Jas. A. Vincent, the U.S. District Court of Delaware found 
that this patent was valid and had been infringed. Brown's 
process treated tires, first by cyanide and afterwards by 
concentration, thus reversing previous practice. ( )ri appeal 
the U.S. Circuit ('ourt, of Appeals held that Brown’s patent 
disclosed no new principle of operation ; its substantial 
feature was the transposition of concentration from initial 
to final stage and of cyaniding from final (o initial stage. 
The field of invention was narrow and the claims should 
not by construction be enlarged to include within infringing 
fences, proc(‘88es which were not within th(‘ field of his 
inventive disclosure. Any process which made concentra- 
tion pm?ede final and cflective cyaniding was a different 
one. The defendants, in common with Brown, u.Hed 
cyanide in the (earlier stages of their process ; but beyond 
this the resemblance ceased, for in the defendant’s jiroccss 
concentration was the initial and intermediate step. 
The fruits of concentration w'cre withdrawn and the 
resiihn? afterwards treated by a protracted process of 
cyaniding. Thus the defendants’ procc^ss, which was 
proved to be of great yiractioal value, was w'orke<l in exyircss 
disregard of Browui’s instructions. The Uourt. held that 
there was no infringement, and n'versed the decree of the 
Court below. 

Refractory metals and alloys ; Manufacture of articles of . 

P. 8chwarzko|)f and others. Eng. Pat. 13,282 ot 1912 
(see Fr. Pat. 448,229; this J., 1913, 431). llejiorts 
of Patent Cases. IDiistr. Off. J. (Patents), Oct. 7, 
1914, 473. By yiermiBsion. 

The grant of this patent was opjiosed on the ground of 
anticipation and insufficient descriyition. The Chief 
Examiner allowed the grant. The oyiyionents apyiealod 
and the I>aw Officer allowed a yiatent to be granted on the 
Ayiplication after an amendment of the syiecification by way 
of reference to a patent No. 8031 of 1910, British Thomson- 
Houstoii Co. (see Fr. Pat. 426,299 of 1911, this d., 1911, 
946, and also 946), and omission of a certain yiassage. 

The invention related to the yiroduciion of masses of 
tungsten, etc., by subm iUing to t be action of a reducing gas I 
a powder, each particle of which essentially consists of metal j 
and oxygen in the same relative yirojiortion ; reduction was ' 
efiootea after consolidation of the powder by pressure 
in moulds ; and under such conditions as simul- 
taneously to sinter the reduced mass. 

The T.«aw Officer held that if, in a Specification of confused 
and complicated form, an invention that is sufficiently 
and fairly described can be discovered, the grant of a 
patent should not be refused simoly because it is easy to 
see how much more clearly ana simply the invention 
might have been desoribod. He also drew attention to 
~ T>af 4644 of 1908 (this J., 1909, 24 ref.) (see alfto 
^nt. 903,922 of 1908 ; this J., 1909, 146). 

««J!^^®^nBo-CHKiiisraY. 

^br high temperatures. 0. Ruff. 
W.8a8.) **' «-<,M77-179. (See»lsothiBj., 

,^proved t ^ ^ 

electric vaouam-fomaoc 
J., rt tnio, 886). Tbe heating- 


tube, a, of retort-carbon is dC 4 cm. diam., and for 2000^ C.^ 
7‘0 kilowatts are required, rising to 18 kilowatts for 



2700° r. An additional fitting is provided which replaces- 
the iiyiper rayi, r, to enable a thermo-eleintuit to be intro- 
duced into the heating tube. The latter is surreunded 
by the fireclay cylinder, d, whicli is closed top and bottom 
by graphite plates, I, m, and contained ift the bronze vessel, 
o, cooled externally by the water-jacket, f. 3’he vessel, o, 
is hermetically closed by the bronze cover, n, and by 
means of the gas tubes above and below can be exhausted 
as desired. An observation window, s, is provided at 
the side. — G. F. M. 

Electrical conduction at high temperatures and' its measure^ 
menl. Northrup. See X. 

Electric cultivation. Lob. See XVI. 

Patents. 

Ehcirolytic apparatus. J. T. Niblctt, Denmark Hill, 
Surrey. Eng. Pat. 24,55|9, Oct. 29, 1913. 

Hollow electrodes are arranged between an upper 
reservoir for the olootrolyte and a lower tank for receiving 
the solution, the liquid beii^ delivered on to the electrodes 
as spray. A cooling medium, such as water, is passed 
successively throunh the electrodes. The upper and 
lower tanks may be in the same plane, with norieontal 
eleotrodes between, or the tanks may be in different 
planes, the electrodes forming an inclined plane over 
which the electrolyte flows. — B. K. 




Oil omt wAxm 


mi 


CeR ! Bkctrcilytio v B. Burdett, Aamgnoi to 

Davii-BoumonviUe Co., Chicago, Hi. U.S. Pate. 
(A) 1,107,257, (B) 1*107,268 and (c) 1,107,259, Aug. IR, 
1914; datoB of appl., (a) Oot. 29, and (b) ana (c), 
Nov. 6, 1912. 

f a) The cover of the containing vessel carries a 8upi)ort, 
upon which inverted gas-colllMting bells with bevelled 
mouths are suspended by means of side lugs. Jilach 
bell is arranged over an electrode and is provided with 
a gas-delivery pipe, (b) The inverted bells are assembled 
in flat-wise relationship against each other, and are 
provided with extended portions or fingers extending 
beyond the side walls. An electrode is sufiportcd within 
oaoh bell, extending beyond the side walls, ami porous 
diaphragms an^ interposed between adjae<‘nt bells and 
clamped in position between the fingers. The outer 
bells are provided with cars and the intermediate ones with 
supporting lugs at the ends, rods engaging the cars to 
clamp the assemhlod bells, whilst the clam[>ing rods form 
supports for the lugs of the intermediate members. 
Terminal rods, passing through openings in the base of the 
bells, are sooured to the upper edges of the electrodes, 
and the rods are insulated by sleeves and washers, (r) 
The oover of the tank is provided with integral wall 
portions depending from tne lower surfacje into the 
electrolyte, and forming separated chambers, communica- 
ting with oa(?h other by passages in the cover. Electrodes 
ure BU|)[K)rte(l in the chamber, rnd oo-o|K*rttting electrodes 
in the tank, by means ‘of suitable rods through the oover. 
Porous diaphragms separate the electrodes, and gas- 
delivery connections communicate respectively with the 
chambers and the tank. — P. N. 


Celh : Galminic . M. L. Kaplan, Brooklyn, N.Y. 

U.S. Pats, (a) 1,100,128 and (b) 1,109,129, Sept. 1, 

19M ; dates of apjd., Jan. 27 and June 1, 1914. 

(a) An alkali salt of a polymanganic acid is treated with a 
solution of a ni(‘tal)jc suit, so as to obtain blue neutral salts 
of a liydral.ed polymanganic acid, comprising 4 mols. 
of manganese dioxide to one of base, suitablo as a depolaris- 
ing agent, (b) Manganous polymanganitc is used as the 
depolarising agent. — B. N. 


Eleclrolylic cells for rontinvous electrolysis ; Liymd supply 

device for . Ges. f. (Jhem. Industrie in Basel. 

Gcr. Pat. 27.'i,61G, Aug. 17, 1913. 

Trouble is frecpiently experienced in continuous electro- 
lytic processes, owing to the shunt of tlu^ current through 
the stream of fresh lifjuid. This may be avoided by 
passing the liquid, on its way to the cell, through two or 
more supDrimposed vessels, each provided with inter- 
mittent siphoning arrangements. —T. F. B. 


Furnace : Elerfric and method of operathvj the same. 

R. A. Bayard, Niagara Falls, N.Y. U.B. Pat. 1,107,478, 
Aug. 18, 1914 ; date of appl.. May 27, 1913. 

The fiurnace consists of two movable parts, viz., a container 
composed of bottom and side walls, and tmd walls oarrying 
the electrodes. Temporary end walls are substituted for 
the walls carrying the electrodes when the container 
is moved for charging and discharging material. — B. N. 


Furnace ; Electric . J. W. Moffat, Toronto, Canada. 

U.S. Pat. 1,108,024, Sept. 1, 1914; date of appl., 

Nov. 22, 1913. 

A STATroNARY reduction chamber, opening into a stack 
above, is provided with an ofjeiiing below, which registers 
with a corresporifling of»ening in a crucible, so that W'hon the 
latter is tilted connection between the chamber and 
crucible is cut off. Means are provided for lifting the 
crucible, so os to bring it into close cunnootion with the 
lower part, of the chamber, the crucible being also furnished 
with a tap hole and with electrodes extending into it 
from the outside. — B. N, 


Chemieal naoiwna in gases ; Process of eanying out — — 
dy means of electric ares, E. Edwin, ML. H&hnle, and B. 
Strasse, ‘ Ludwigshafen, Germany, Assignors to Nonk 
Hydro-Elektrisk Kvaelstofaktieselskab, Christiania. 
U.S. Pat. 1,111,301, Sept. 22, 1914. of appl., 

July 3, 1913. 

‘See Ger. Pat. 286,413 of 1912 ; this J., 1913, 1068.— T. F. B. 


Method and means for electrolysing saline solutions, U.S. 
Pat. 1,1Q9,311. See VJI. 


XIL--FATS; OILS; WAXES. 

Olive, oils extracted vdth carbon bisulphide ; Examination 

of . F. (vanz»)neri and G. Bianchini. Annali Ohim. 

Appl., 1914, 2, 1 — 9. 

Carbon bisulphide in extracted olive oils is detected 
by Macagno's method of distillation with steam and 
testing the first portions of the distillate with a copper 
solution Or, Halphen’s meth(Hl may bo used, the ais- 
lillate being shaken with amvl alcohol and kapok oil 
ami the mixture heated at llO'^C. ; a pink coloration 
indicates carbon biHul])hido. Free sulphur and sulphides 
are detected l)y placing a globule of mercury or a frag- 
ment of (50p)>er in the oil, the formation of the metallxo 
sulphide being accelerated at 100'^ C. Meroaptans are 
invariably present in commercial oils exU’ooted with 
bisulfJtide, and may be detwted by means mercuric 
chh)ride in the aqueous distillate. In new refining pro- 
cess(»s the proportion of sulphur oom|Hiuml8 and the 
unpleasant o<lour are greatly reduced by treating the oil 
(heated to SS"* to 46'^ C.) with low-pressure steam. The 
sulphur test will detect the presence of 10% of extracted 
oil in expressed olive oil. Colza and ravison rape oils do 
not give the reaction with mercury and may bo distin- 
guished from extraetwl olive oils by their high refrooto- 
meter reading. Six samples of extracted olive oils gave 
the following results : JSp. gr. at IS'^ C., 0’9I68 to 0*9198 ; 
refraetometer reading at 25” C., 69 to 63*3 ; saponif. 
value, 95*8 to 96-9 ; Hehner value, 95*6 to 96*9 ; iodine 
value, 74*1 to 77*9; solidif. pt. of fatty acids, 17*6° to 
19*7” (\ ; acUlity (as oleic acid) 2*86 to 56*9% ; ash, 
0*048 to 0*068% ; and total sulphur as BaS 04 (4 samples), 
0*4 to 0*56%. These oils differed from expressed olive 
oil in having a slightly higher sp. gr., a much lower iodine 
value, solidif. pt. of fatty acids, and refraetometer reading, 
and a higher acetyl value {e.g. 31 os compared with 4*1). 
On extracting (commercial extracted oils with carbon 
bisulphide 0*5 to 1 6% of a dirty white residue was obtained, 
largely soluble in al('oh()l, and in other. It contained a 
wax (in.pt. 70” to 75” C.) and a rosin of the type found 
in olive leaves, together with calcium salts of oxidised 
fatty acids. — (!. A. M. 

Chinese wood \tung] oil; Examination of . E. E. 

Ware and C. L. Schumann. Proc. Amer. Soo. for 
Testing Materials, 1914. [Advance proof.] 

Hehults of heat polymerisation tests (see Boughton, 
Proc. Amor. Soc. Test. Mats. 1913, 18, 923) are liable 
to variation with different observers. Bv the action of 
light on the oil an isomeric glyceride insoluble in petroleum 
spirit is formed, and the reaction is accelerated by the' 
addition of a catalytic agent such as a trace of iodine 
or sulphur chloride. Five grins, of the oil are diluted with 
25 e.c. of petroleum spirit (b.pt. 80* C.), the liciuid cooled 
to 0’ G. and mixed with 5 o.c. of chilled petroleum spirit 
saturated with icHline. After 1 hour's exposure to light 
more iwtroleum sjiirit is added, the mass feft for another 
3 hours, and the precipitate separated. The filtrate is 
chilled* and again exposed to light, a Uttlo more iodine 
being addinl it necessary. The same process is repeated 
after the second filtration, and the final residue of unpre- 
cipitated oil (which in the case of pur^ Ghinese wooa oil 
averages 7%) is freed from solvent and weighed. In ^s 
way approximate deteornunatioiui may be mode of the 
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q^uantiiiet of other oils {e.g. aesam^, soya bean). Fcnma- 
tion of iodine addition oompounda (this J.. 1900, 719) 
does not take place if sufficient petroleum sf^t be added. 
The potassium soap of (^inoae wood oil is more aolublo 
in water than stated by Morrell (this J., 1912, 1189), but is 
practically inaolublc in absolute alcohol, and may thus 
be separated from the soaps of other oils used as adul- 
leranto : — Three grms. of the sample are saponified for 
30 mins, beneath a reflux condenser with 100 c.c. of N/i 
aWlute alcoholic potassium hydroxide, and the soap 
solution cooled for 10 mins, at 0^" C. and filteriHl througn 
a (looch crucible surrounded by ice. The precipitate is 
washed with ice-cold absolute alcohol previously saturated 
with the potassium soap of claeomargaric acid, and dried 
in vacuo at 76“ tr) 80^ C. in a current of hydrogen or carbon 
dioxide and weighed. The weight of the drie<l insoluble 
soap may he taken as that of the wood oil in the sample. 
With test mixtures containing .6 to 40^^, (»f linseed and 
soya bean oils the results W(‘ro within I to 2% of theory. 
The presence of rosin in (^hin(«o wockI r)il varnish does not 
interfere with the heat polymerisation of the wood oil. 
The separaUnl fatty acid of the polymerised oil in the 
varnish has twice the mol. w'cight of the fatty acid of the 
raw oil. — C. A. M. < 

Chinese ivood oils [nrul candle^aut oil\ ; Tests of . 

Re|M»rt of (-ominittee 1)--1, of Amor. Soc. for Testing 

Materials, on Preservative Coatings for Structural 

Materials, 1914, 17 — 38. [Advance ]>roof.I 

A SAMPLE of oil expressed from the hand-picked kernels 
of the nuts of Aleurites Fordii was examine<l by 11 
chemists with lh(! following average' results : — Sf). gr. at 
16‘5V15*5“ (\, 0'939«; refractive index at 26 ' C., J-6J8« ; 
acid vahip, O J) ; saponif. value, 193*02; iotlino value \ 
(Hiibl, 18 hours), l«9*(5 ; moisture, 0*02«;, ; ash, 0*(K)26<>^, ; 
unsaponif. matter, 0*473% ; iodino-jt'lly teat, 4 mins. I 
43 secs. ; and heating test (Browm*, this ,1., 1912, 731), i 
9 mins. 23 sees. Iodine- jelly test : — One grm. of oil is 
placed in a dish of about 6 cm. diain., which is floated on 
water at 25"^ (-. The oil is dissidvcd in 5 c.c. of chloroform 
and treated (with continual stirring) with 6 c.e. of chloro- 
form saturated at 26" C. with iodine. The stirring is 
continued until gi'latinisation oe.eurs and the time (usually 
H to 2 mins.) noted. In the oxygen absorption tost the 
maximum increase in weight was 10% after 8 days, as 
against an inew^ase of 13*8*^^ in 3 days with Imseod oil. 
The characters of American grown lung oils agreed closely 
with those of Chinese oils. 

Candlenut oil : — Oil extracted from the kernels of 
Aleurites molurana (yield 06*8%) had the following 
characters : — Sp. gr. at 16’6“ (\, 0*9270 ; refractive index 
at 25“ C., 1*4970 ; acid value, 0*8; saponification value, 
188*2, and iodine value, 161*6. (See also this J., 1910, 
704 ; 1012, 782, 997.)— C. A. M. 

Lubricants ; Report of Committee on standard tests for . 

Amer. Soo. Testing Materials, 1914. [Advance proof.] 
The “ ProjK)S(Hl Provisional Tests,” of which standanlised 
details are given, are ; Viscosity tost, by the Saybolt 
TiBoometer ; specific gravity, by the hydrometer, Westphal 
balance, or (Jeissler pyknomoter ; flash and fire test, 
by the Cleveland open cup or Ponsky-Martens apparatus ; 
soap test ; saponiflcation-vahio ; free acid tost ; sulphur 
test ,* water tost ; precipitation test ; microscopic exam- 
ination ; carbon residue test. In a minority report the 
retention of the Englor viscometer as an alternative 
is recommended. — 0 E. M. 

Coconut and palm oil imports from Germany. Oh. of 
Comm. J., Oct., 1914. [T.R.] 

A LARGE quantity of coconut oil was imported last year 
to the United K^ingdom via Germany, namely, 210,604 
cwt. of refined coconut oil, value £621,414, and 397,016 
owt. of unrefined, value £869,654. In addition 9l,8M owt. 
of unrefined palm oil, value £186,234, and 68,230 owt. of 
refined palm oil, value £141,967, were imported via 
Germany. Rubber to the value of £260,583 was also 
imported in 1913 from Germany. In 1912 the exports 
palm kernels from British Nigeria amounted to 184,625 


tons, valued at £2,797,411, an4 of this quantiw only 
25,491 tons, valued at £365,461, were sent to Great Britain^ 
mactioally the whole of the remainder going to Germany. 
Tliese palm kernels are used in Germany for the 
paration of palm kernel oil and palm kernel oil-cake, 
former is largely re-exported to England, either as such or 
in the form or prejwrea cooking fats and butter substitutes. 
The whole of this industry could well be carried on in this 
country, and the palm kernel cake would form a valuable 
addition to the cattle feeds available to the farmer. 

Patents. 

Fats, oils, and the like ; Ble/iching of . P. G. Donnan^ 

Tjondon, H. Rai, Belfast, and R. II. F. Finlay, Belfast. 
Eng. Pat. 17,784, Peb. 2, 1914. 

The oil is mixed with about 0*1% of its weight of a cobalt 
or cop|K*r compound, such as the oxide, borate, oxalate, 
or as a motuliic soap, and then subjected to the action of 
ozone, oxygen, or air in the usual manner. The operation 
may be carried out at SO" to 90° C., hut in certain cases the 
presence of the catalytic compounds causes the oxidation 
to proceed so rapidly that it is necessary to cool the oil. 

1 The cobalt compounds give the hotter results. The 
1 catalyst may he ri'moved from the bleached oil by filtration 
j or treatment with dilute sulphuric acid. — W. P. S. 

Mixiioj deviees for use ni the hydrogen isalion of oil and in 
similar proeesses. G. (-alvert, Stok(' Newington. Eng. 
Pat. 18,3.')0, Aug. 12, 1913. 

See Fr. Pat. 468,426 of 1914 ; this J., 1914, 973.— T. F. B. 

Seoitring agent. H. Ockclmann, Gross-.Iena, Germany, 
U.S. Pat. 1,111,488, Sept. 22, 1914. Date of appl., 
Dec. 16, 191.3. 

See (Jer. Pat. 259,360 of 191 1 ; this J., 1913, 654.— T. F. B. 


XIIL-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

White paints ; Condition offence coated mth , Report 

of (’omrnittiic 1)-1, of Amor. Soc. for 'Posting Materials, 
on Preservative Coatings for Strubtural Materials, 1914, 
62 — 86. (Advance proof.] 

The panels of a field fence were painted with different 
classes of white paints and examined after 16 months’ 
exposure. The paints used wore : — Primary pigments, 
including three typos of white load, zinc oxide, basic* 
sulphate white lead, and zinc-load white. Binary compo- 
sitions, consisting of 80 to 50% of w’hitc load and 20 to 50% 
of zinc oxide, basic-sulphate white lead, silica, asbestine, 
China clay, calcium carbonaUs calcium sulphate or barium 
sulphate. Ternary compositions, including white lead 
mixiHl with zinc oxide or basio-aulphate white lead, and 
one of the other pigments in variable proportions. Qua- 
ternary composition, consisting of equal parts of white 
lead, zinc oxide, basic-sulphate white lead, and one of the 
other pigments. None of the primary paints (except zinc* 
lead white) were equal to the comp^ite paints. They 
showed fine surface cracking. In the binary and ternary 
series the compositions containing zinc oxide were whiter 
and cleaner and showed less cracking than paints not con- 
taining it, whilst the panel painted with the quaternary 
composition was in better condition than any of the 
others. — C. A. M. > 

Paint protection for Portland-cement surfaces, H. A. 
Gardner. I^c. Amer. Soc. Testing Materials, 1914, 14* 
[Authorised reprint.] 

THiBTY-nvB samples of paint were applied to concrete 
surfaces and exposed in the open for 2 years. Paints of 
white lead, or zino oxide, or both, ground in pure linseed 
oil, or of both ground in mixtures of raw and boiled linseed 
oil or in treats China wood oil and thinned with tuipen- 
tine, in general gave good results. Paints made with oil 






Tanikhe* oonteining •oid rorini, ipirit varnuha, u»d glue 
or OMein paints were unsatisfactory. Wnon the wnerote 
surface is wnip, a nine sulphate pruning, to neutrahse free 
lime, should oe applied. Oil paints containing wear- 
resisting piments were suooessiully applied to cement 
floors.— 0. E. M. 

WhiU pigments ; Analysis of • Report of Committee 

D-l, of Amer. Soc. for Testing Materials, on Preservative 
Coatings for Structural Materials, 1914, 44 66. 
[Advance proof.] 

Iron in lead pigments : — The sample is dissolved in nitric 
acid (1:1), the solution diluted, load preoipita^d as 
sulphate, and iron determined colorimetrically in the 
filtrate by the thiocyanate method. 

White lead :— Total lead is determined by dissolving 
1 grm. of the pigment in nitric acid (1 : 1), boiling, diluting 
to about 120 c.c. with hot water, iilUiring, and adding 
20 c.c. of sulphuric acid (1:1) to the filtrate. AfU^ 
evaporation till fumes appear, the liquid is diluted with 
150 c.c. of water and 150 c.c. of alcohol, ollowed to stand 
for 2 hours, filtorwl, and the lead sulphate washed wdth 
95% alcohol, dried for 1 hour at 1 10^ C. and weighea. 

Or the lead nia}^ be precipitated and weighed as chromate. 

In the absence of acetic acid or other organic matter 

1 grm. of the pigment may be heated in a current of dry air 
(free from carbon dioxide), the water and carbon dioxide j 
absorbed, and the residue of lead oxide weighed. The 
COj is calculated into PbC^O,, and the water into Ph(OH)^ 
For the determination of acetic acid Thompson’s method 
(this J., 1905, 487) is recommended. Metallic lead is deter- 
mined by boiling 50 grnis. with 90 c.c. of 40% acetic acid, 
diluting the solution, decanting the clear liquid and boiling 
the .residue with 100 c.c. of a mixture of 360 c.c. of am- 
monia, 1080 C.C. of water and 21fK) c.c. of 80% acetic acid. 
This solution is also diluted and decanted, and the residue 
of metallic lead dried and weighed. 

Basic lead sulphate : — Moisture is determined by heating 

2 grms. of the pigment for 2 hours at 105® C. For total 
soluble sulphates 1 grm. is heated for 5 mins, on a steam 
bath with 10 c.c. of water, 10 c.c. of strong hydrochloric 
acid saturated with bromine, and 6 grms. of ammonium 
chloride, and the liquid diluted to 400 c.c., boiled for 
5 mins, and filtered. Lead is removed from the filtrate by 
two precipitations with sodium carbonate, and sulphates 
precipitated from the fikrate with barium chloride. 
Soluble zinc suljdiate is determined bv boiling 2 grms. with 
160 c.c. of water and 50 c.c. of alcohol for 30 mins., filtering, 
washing the residue with alcohol and water (1 : J) and 
precipitating the sulphate from the filtrate. Total lead 
and zinc {in presence of calcium and magnesium) : — ^The lead 
is precipitated as sulphide and weighed as sulphate. 
The filtrate is boiled, any iron being oxidised with bromine, 
and iron and aluminium precipitated with ammonia. 
Manganese if present is precipitated by bromine water 
and ammonia, and weighed as Mnj 04 . The united 
filtrates are acidified with acetic acid, boiled, saturated 
with hydrogen sulphide, treated with 6 ^ms. of ammonium 
chloride and left for 6 hours. The xinc sulphide is dis- 
solved in hydrochloric acid and determined as phosphate. 
Calcium and magnesium are determined in the filtrate. 
Sulphur dioxide .*—2 grms. are digested for 10 to 16 mins, 
with 100 c.c. of recently-boiled cold water and 6 c.c. of 
hydrochloric acid, an excess of 0 01 A'-iodine solution 
added, and the excess titrated with thiosulphate. 

Zinc white : — The loss on ignition is obtained by heating 
1 gnn. for 16 mins, over a Bunsen flame. Other ingredients 
are determined as described above. , , . , 

Lithopone is analysed by the methods of Drawe (this J., 
1902, 427) and (^palle (this J., 1907, 476). 

Calcium pigments ( IFAiriiv) .—Moisture and loss on 
ignition are determined as above. Calcium is precipitated 
as oxalate and weighed as calcium oxide, and magnesium 
is precipitated from the filtrate. Alkalinity .—2 grms. 
are boUed for 6 mins, with 100 c.c, of water, and titrated 
with NflO acid, with phenolphthalein as indicator. 
{Qypsum) .’—Combined water aiid moisture are deter- 
mined 1^ heating 1 grm. for 15 mins, in a covered porce- 
lain cmhible on an asbestos plate, then lor 10 mim. at a 
dull heat over a Bunsen burner, and flaaBy 30 to 40 


mins, at a lower temperature until constant in weight# 
Soluble and insoluble constituents (in HCl), soluble snl* 
phate, and carbon dioxide evolved on adding acid are 
determined by usual methods. 

Barium pigments -The, determinations include mois^ 
ture, loss on ignition, insoluble matter, alumina, iron oxidc^ 
etc., soluble sulphate, barium carbonate, iron (as above), 
and water-soluble oonstituents. 

Silica pigments : — Insoluble matter is determined by 
boiling 2 grms. for 30 mins, with 60 o.o. of hydrochloric 
acid (1:1), diluting with 60 c.c. of water and filtering* 

It should not be less tnan 96%. Silio) is determined by 
treating the ignited residue with sulphuric and hydro- 
iliioric aoids. Aluminium, iron, caloium, and magnesium 
are determined both in the residue and the filtrate. 

China clay and asbestine : — Qualitative tests are usuallv 
sufficient. For a complete analysis 1 grm. is. fused with 
10 grms. of sodium carbonate (30 mins, to 1 hour), the 
mass treated with hot water, acidified with hydroohloric 
acid, and silica, barium, aluminium, iron, oaloium and 
magnesium, carbon dioxide and soluble sulphates deter- 
mined. — C. A. M. 

Bed lead ; Analysis of . Report of Committee D-l, 

of Amer. Soc. fi»r Testing Materials, on Preservative 
(Vjatings for Structural Materials, 1914, 50 — 61. 
[Advance proof.] 

Fineness : — 10 grms. are washed with water through No. 21 
silk bolting cloth and the n’sidue dried and weighed. 
Moisture is df^termined as in the case of white pigments 
(sec preceding abstract). Organic colour : — 2 grms. are 
boiled with 25 c.c. of 95 % alcohol, the liquid decanted, and 
the residue boiled successively with water and very dilute 
ammonia solution. Any coloration of the extracts indi- 
cates the presence of organic colouring matter. Total lead 
and. insoluble matter : — 1 grm. is heated on the water bath 
with 15 c.c. of nitric acid (1:1) and sufficient hydroj^en, 
peroxide to dissolve all lead peroxide, and the soluuon 
diluted and filtennl from insoluble matter (silica, silioates, 
barium sulphate). The filtrate is treated with 20 o.o. of 
sulphuric acid, evaporated till fumes appi^ar, and the load 
sulphate determined as described under white pigments (see 
preceding abstract), and calculated to PbO. Any barium 
(from soluble barium compounds) in the lead sulphate is 
determined by digesting with acid ammonium acetate 
solution and weighing the insoluble residue. Caloium 
and magnesium are determined in the filtrate from a lead 
sulphide precipitation. Lead peroxide and true red lead 
(PbiO^) Topf 8 modifioation (Z. anal. Chem., 26 , 296) 
of Diehl’s method (Dingl. polyt. J., 248 , 196) is us^, except 
when Bubstanoes other than load oxide, which liberate 
iodine under those conditions are present : — One grm. of the 
finely- ^mwderod pigment is mode into a smooth paste with 
water, and treated with a cold solution containing 30 gmtt. 
of orystalliwKi sodium acetate, 2-4 grms. of potassium 
iodide, 10 c.o. of water and 10 c.c. of 60% aoetio acid. 
After solution of the red lead the liquid is treated with 
30 c.c. of water containing 5 to 6 grms. of sodium acetate, 
and titrated with N /lO sodium thiosulphate solution. The 
iodine equivalent of the latter multiplied by 0’94193»PbO| 
end by 2-69973 =Pb,04. Water-soluble substances: — 
10 grms. are digested for 1 hour on the water bath with 
200 c.c. of water, the filtrate and washings evaporated and 
dried at 106® C. Any alkalinity is caloulatea as sodium 
oarbonate. Other portions of the extract are tested for 
nitrates, nitrites, carbonates, sodium and lead. SUica 
6 grms. are digested with 6 o.o. of hydrochloric add and 
15 C.C. of nitric acid (1 : 1 ), the liquid evaporated to diyneas, 
and the residue boiled with dilute nitrio acid, waahed sue- 
CDssivoly with hot acid ammonium acetate solution, dUute 
hydroohloric acid and water, ignited and weighed* Iron 
oxide .‘—Schaeffer's oolorimetrio method is um (J. Ind: 
Kng. Chem., 1912, 4 , 669). Twenty grms. of the sample 
are neated with 20 c.o. of water, 20 o.ou of nitrio acid (sp. gr. 
14), and 3 o.o. of formaldehyde solution until all lead 
peroxide has dissolved. The residue is washed with 
hot water, filtered off, and evaporated with sulphurie a^ 
and hydrofluorio acid. The filtrate.' from the insofaible 
matter is treated with 14 c.o. of sulpjauric acid (1 : 1) and 
the lead sulphate separated* The residue from the 
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hydrofluoric tre»tment is diwolvod in solphuria acid, and 
added to the filtrate from the lead sulphate, which is then 
diluted to 500 o.o., and used for the colorimetric deter* 
mination. — C. A. M. 


Oil of turpentim ; Examination of . Report of 

Committ^ I)-l, of Amer. Soc. for Testing Materials, 
on Prosorvalivp Coatings for Structural Materials, 1914, 
91 — 118. [Advance proof.] 

The following spcciflcations applicable to oil of turpentine 
of all kinds ait* proposed: — (1) The purchaser should 
specify whether oil of gum turpentine or wood turpentine 
is required, no differentiation between the two being 
attempted. (2) Tlie sample should be clear and free from 
suspended niatU'r and water. (.‘1) U should lx* of a 
standard colour. (4) The sp. gr. should fall within the 
limits of 0-8b0 and 0-875 at 15-5'^ C. (5) The limits for the 
refractive index at 15-5° 0. should bo 1408 and 1-478. 
(6) The initial b. pt. should be ISC'" to 100" C. (7) 90% 
of the oil should distil lw4ow 170^^ C. (8) The polymerisa- 
tion residue should »iot exceed l°o ^nd its refractive 
index at 15-5" C. not bo less than 1-500. Methods of 
analysis : — In determining th<s sp, gr. the factor 0*00082 
should bo applied for each 1" (’. by which the temy)erature 
differs from 15*5*^' whilst for the rf'fraetive index the 
corresponding corn‘cti<in of 0-00045 is to be used. In the 
distillation test, an (irdinary h’ngler s flask and condenser 
are U) 1x5 used and the oil distilled at the rate of 2 drops 
per second. The mercury bulb of (he thermometer 
(range from 145" to 200" (\) should be lixtxl op|M)site the 
side tube of the flask, with the 175" (3. mark lx*low' the cork. 
Polymerisation : — 20 e.c. of 3HiV-sulphiiric acid are co<*led 
(with ice-water) in a graduated Balicoek flask, and 5 e.e. 
of the oil of turpentine slowly add(‘d with constant cooling 

i below 00" (!.). When the reaction is over the flask is 
leated for about 10 mins, in water at 00" to 05" V., with 
occasional shaking, then cooled to the ordinary temjx*ra- 
ture, and sulphuric acid added to bring the unaltered oil 
into the neck. After (icntrifuging and standing for 12 
hours its amount is read.— •(’. A. M. 

tSheUac- ; Analysis of — — . Report of Committee D-l, 
of Amer. Soc. for Testing Materials, on Rreservative 
Coatings for Structural Materials, 1014, 119 — 125. 
[Advance proof.] 

Rosin : — Langmuir’s method of determination (this J., 
1905, 12) is recommended as the standarrl test, the iixline 
values of shellac and ni.sin being taken as 18 and 228, 
respoctivcly. Insoluble last — The method and aftfiaratus 
previously described (this .f., 1013, 013) are recommended 
for official adoption. —C. A. M. 

Varnish ; Quantitative determination of Itody and solvent in , 

. A. L, Brown. Amer. Soc. for Testing Materials, ! 

June 30— >luly 3, 191-1. [.Advance proof.] 

A WEIGHED quantity of the varmsh is diluted to about 12 
times its volume with ether, chloroform or other very 
volatile solvent, the solution poimnl over a weig!it5d. , 
levelled, ground -glass plate, and the latter exposed to the | 
air or plaoerl in a current of illuminating gas (according , 
to the “ drying ” properties of the varnish) until no further . 
loss in weight occurs ; another jioition of the varnish is j 
distilled— with water (Mcllhiney's method) if the solvent j 
is gum tiirp(5ntin«.i — and the sp. gr. of the solvent deter- j 
mined. The percentage by volume' of the solvent {x) is i 

then calculated from the formula, ’ where A 

is the 8]). gr. of the varnish, B the percentage by weiirht of 
the solvent, and ri. the sp, gr. of the latter. More accurate 
and practical results are obtained by this methodfintended 
primarily for insulating varnishes) than by the ordinary 
diMiilation proces: W. E. F. P. 

Examination of Chinese wood [tun^g] oil. Ware and Sohu- 
manu. See XII. 

JTeiftf of Chintse wood, oils [and. candle-nut oil]. See XII. 


PaTBHTS. * 

Pigment ; Composition of maWtr to be used as a . K. 

Euston, St. Louis, Mo. U.S. Pat. 1,108,562, Aug. 25, 
1914 ; date of appL, June 27, 1913. 

The pigment consists of basic /.me carbonate and lead, 
hydroxide, “ in intimate molecular combination.” (See 
also this J., 1914, 603.)— E. W. L. 

Zinc-while. , Process of making . E. B. Cutten, Erie, 

Pa. IT.S. Pat. 1,109,113, Sept. 1, 1914 ; date of appl., 
Sept. 15, 1913. * 

ZrKr and any associated metals to which zinc is electro- 
positive arc converted into oxides and the latter tresated at 
a low temfieratun' with a suitable acid. The acid is added 
slowly in quantity just sufficient to combine with the zinc, 
the solution is then separated, and the zinc precipitated 
by ammonia. — W. P. S. 

Varnish ,- Manufacture of . S. E. Ford, vSi'otia, N.Y., 

Assignor to General Electric Co. U.S. Pat. 1,109,979, 
Sept. 8, 1914 ; date of appl., April 4, 1913. 

A UQFTP to be oxidised to form varnish is heated niider 
oxidising condil ions in a jacketed chamber provided with an 
agitator which divides it into a fine spray. — A. T. L. 

Linseed-oil; Process for j/rejmr trig substitutes for toiled . 

E. F. Waentig. (ler. Pat. 276,430, Fob. 28, 1913 
Addition to Ger. J'at. 272,405 (see this .1,, 1914, 604). 

A FI8H oil or whale oil is mixed with water and a hydrolytic 
ferment, a small (juantity of manganous sulphate is 
added, and the mixture is stirred at about 25" C. for some 
time. When partial hydrolysis has been effected, the 
solid fatty acids are separated and the remaining liquid 
j is distilled by means of steam ; the residue is a thick, oily 
i product, free from acid, which may be used as a substitute 
I for boiled linseed oil. — T. P\ B. 


Turpentine ; Process of producing pure . T. W, 

Pritchard, Wilmington, N.(^ U.S. Pat. 1,110,819, 
Sept. 1.5, 1914; date of appl., Sept. 3, 1912, 

Crude turpentine is heated to about 212"!". (100" C.), 
air at the same ti'mperature is passed through it, and the 
vapours arc condensed. — A. T. L. 

Turpentine and rosin from wood ; Process of extracting . 

J. II. Castona, Gulfport, Miss. U.S. Pat. 1,111,644, 
Sept. 22, 1914 ; date of aj>pl., Oct. 8, 1912. 

Modekatkly heated tur|)cntino is allowed to fiercolato 
downwards through the wood, the bottom of the container, 
and the solvent turpentine as it passes to the container, 
bc5ing subjected to external heat, so as to evaporate the 
extracted volatile elements and keep the extracted rosin 
liquefied. The rosin and turpentine collect in the bottom 
of the container and are there subjected to a higher 
temperature to vaporise a portion of the turpt'ntine 
whilst maintaining the rosin in a liquefied condition, the 
residue being discharged and the unvolatilised tur]3ontine 
separated from the rosin. Steam is injected internally 
throughout the wood, at a low tr5mperature and pressure, 
to va]K)rl8e the unextracted tur|X5ntine and the retained 
solvent. The turpentine vapour and steam are collected 
and condensed and soparatod from the rosin. — B. N. 


Insulating composition and the method of making the same. 
L. E. Barringer, Schenectady, N.Y., Assignor to General 
Electric Co. U.S. Pat. 1,111,430, Sept. 22, 1914; date 
of appl., May 7, 1914. 

A HARD dense insulating composition is obtained by 
ex^msing a mixture, uomprising linseed oil, oupal gum, 
zinc oxide and sulphur, to the air for about 5 to 9 days, 
the mixture being then moulded and finally baked for 
several days at a temperature rising gradually about 50’’ 
to 60" C. to about 120" C.—B. N. " 
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# Emulsifying min soap in mtler ; Process for . W. J. 

* Dolan, Rhinelander, Wis. U.8. Pat. 1,11 1,689, Sept. 22, 
1914 ; date of appl., April 9, 1913. 

Thr resin soap is introduced into hot water under pressure, 
and then emulsified and atomised by agitating the mixture 
by means operated by the water pressure. — B. N. 

♦ Odaiin printing colours; Process for preparing 

P. Charles. Ger. Pat. 276,477, April 11, 1913. 
Size, or a mixture of size and glue, or a vorj" soft glue, is 
used as a binding medium for the colours. A hard glue 
may be utilised for the purposes if its properties (setting 
ix>int) are suitablx' modified by heat or by a chemical 
treatment which does not affect the colours.— T. F. B. 

Gelatin prinilng colours; Process fur preixtring . P. 

Charles. Ger. Pat. 276,022, Nov. 8, 1911. Addition 
to Ger. Pat. 276,477 (see preceding abstract). 

An* alkali or alkaline-uarth or ammonia is adde<l to the 
gelatin solution, in tlu‘ ]>roportion of 0 to 20% on the 
weight of dry gelatin.- -1’. F. B. 

Plastic comjMsition, .1. W. Aylswortli, AsHignor to 
(^ondensite Co. of America, Eivst Orange, N.J. LI.S. 
Pat. 1,111,284, Sept. 22, 1!H4. Date of uppl.. Nov. 4, 
11)10. 

Skk Fr. Put. 430.944 of 191 1 ; this J., 1012. 446.— T. F. B. 


j for preserving the or^nal hides or the fleshings fifoiii 
j them and the use of this substance is strongly ooMemned* 

— T. 0. 

Patents. 

Leather ; Process of tanning . ,1. C, Cleary, Assignor 

to AI. W. Borders, Chicago, 111. U.S. Pat. 1,107,769, 
Aug. 18, 1914 ; date of appl., Oct. 30, 1911. 

: Hides are jiiekled, and soaked for four weeks in a liquor 
, such as is jjroduced by the destructive distillation of 
“ Ouaohita " cretaceous lignite, to which a tanning 
extract is added in about the proportion of 40 galls, of 
distillate to 1 lb. of extract, further quantities (3, 3, and 
4 lb.) of extract being added at the beginning of the second, 
third, and fourth week resiwctively.— K. W. L. 

Leather and Imther goods ; Process for impregnating and 

preserving . W. Kilner and U. Kind. Ger. Pat. 

276,434. July 2, 1913. 

l.RVTHKR is impregnated witli a rcsinouH condensation 
prcHliiet of u phenol and an aldehyde, with or without 
addition of a vulcanised fat or fattv acid. — F. B. 


XVI.-~S0ILS ; FERTILISERS. 


Manufacture of carlMOK Kng. Pat. 6354. See 111. 
Preparing steel for jKiinfiuff. L'.S. Pat. 1,109,670. See X. 

XV.— LEATHER; BONE; HORN; GLUE. 

; SpecifkatioHs and (e>d.s of . (). Linder and 

^1' ^ 'resting Materials. 1914. 

[Ailvancc proof.] 

Snx'iFrcATioNs for chi'ckiiig tlu' (piulity of cabinet glue, 
slunild bo based upon the viscosity, joll'y-strcngth, (kIoui*, 
reaction, grease, foaming, ash, moisture, and ap)H!iaraiice. 
The glue should be clean and free from an excessive 
number of air bubbles, the prcsonce of the latter indicating 
decomposition dining manufacture. About 6% of ash is 
the permissible maximum ; the quantity usually found lies 
between 2-3 and 4 r»«,;. The glue should ‘neutral, or 
practically so to litmus pa]M-r. Th(i jelly-strength is best 
ascertained by steeping the glue in cold water for 16 hours 
and then molting it at 160 F. (7F C.), the proportions of 
glue t(» abater being such that the resulting jolly will 
contain from 7 to 10«; of ghio (7% in the cose of highor- 
grade glues and 10% for lower qualities). 'Phe jelly is 
then cooled to about 45 F. (7^ C\) and its firmness, judged 
by pressing with the fingem, is comiiarod with that of a 
jelly prejMired from a standard sample. Viscosity is 
determined at 30'^ C’. in an Englor’s viscometer, using a 16% 
ghie solution ; the time of flow for a high-grade glue is 
about 360 seconds. Glue should not contain any fatt}^ 
substance, as determined by heating the glue solution . 
with hydrochloric acid and extracting the cooled mixture 
with other. Exeessive foaming is undesirable ; 300 e.c. of 
a 10% glue solution are heated for I min. to 150" F. 
(65® G.) in a beaker of about 2-5 in. diameter, when the 
layer of foam produced should not exeee<l 0-26 in in 
depth.— W. P. S. 

Glue f^m hide fleshings prcMrved with formildehydc. 
Verein Doulscher Lederleimfabrikcn. Z. annew 
Chein., 1914,27,1JI..348— 349. * 

Hide fleshings bought in summer have often been found ' 
quite useless for glue manufacture. When boiled in the ' 
glue kettle they beoamo red and hard, giving, ©von after 
prolonged boili^, a very small yield of glue of inferior 
quahty. This has been found to be due to the use of ! 
fonnaldehyd© or preparations containing formaldehyde ; 


Cfou ; ofern\sarton oj . il Agric. Prat., Apr. 23, 

1914. .1. Board Agric.. 1914, 21, 332. (See also this J., 
1913,11.36; 1914,560.) 

l.N exiieriments at Beanes crojis wcit* doubled in certain 
cases by the use of ant iseptics. Toluene, carbon bisulphide, 
formaldehyde and tar gave inorcast‘d yields in box 
exfierimcnts with white mustard ; baryta, naphthol. 
and ci-eosote wore harmful. In field trials similar results 
wore obtained oxcojit that coj.per sulphate was htmefioial 
in the field while harmful in box cxjieriinents. When 
used in quantities uj) to 50 c.c. of liquid and 6 grms. of 
solid iK*r sip metre, th(‘ antiseptics produced harmful 
results excejit, in the cases of sulphur and potassium 
fiermaaganate. Toluene, carbon bisulphide, and form- 
aldehyde uj) to 10 c.c. per h((. metre wore beneficial; 
1 c.c. of t/ir was effective. Sulphur produced results 
proportional to the amount used. Potassium i>er- 
manganato was very effective even when 6 grms. Tier 
sq. metre were list'd. — K. G. P. ‘ 

Nitrates in soil; Pelation of certain jdanfs to the forntation 

of- T. 1^ Lyon and J. A. Bizzell. nomolJ 

Univ., Agric. Expt. .Stat., Memoir No. I. .1. Board 
Agric., 1914, 21, 440- 441. 

Tuk nitrate content of soil under various crops differed 
for each diffcreui crop on the same stiil and a characteristic 
relation was observed between the nitrate content of 
the soil and the crop at different stages of growth. The 
crops had also a distinct influence on the nitrate content 
tif the soil in following vears. Mixed grosses caused ver\^ 
low nitrate contents which may account for the known 
injurious effect of grass in fniit orchards where available 
nitrogen is deficient. — R. G. P. 

Soil constituents ; AssimUution of hy oats, J W 

Paterson and P. R. Hcott. J. Agric., Victoria. Anril 
1914. .7. Boanl. Agric., 1914. 21 , 331-332. ^ " 

Nitrogen, jiotash, lime, magnesia, phosphoric acid and 
sihea were determined in the grain, straw and roots of 
oat plants (a) just before flowering, (6) when the planta 
were well in the oar and the lower leaves turning yellow 
and (<r) when the crop was ri|)ening. Maximum oMiniila- 
tion of food constituents was reached before ripening and 
absorption from the soil apparently ceased some time 
lieforc growth stopped. Nitrogen and potash ceased to bo 
araorbed about the time of full bloom between stages 
(a) (*). Phosphoric acid, lime and magnesia 

absorbed till somewhat later; silica was absorb^ os long 
os the plants were green. The early absorption of nitro^ 
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and |K>ta8h shows the need for a readily available supply 
for young oats. As phosphatio manures have a more 
prolonged action and arc absorbed during later growth, 
they should be more favourable for oats than nitrogenous 
manures, — R. G. P. 

AWiwm and jmlamum inanvring ; Effect of on com- 

position and yield of plants. Rhode Island Agric. Kxpt. 
otat., Bull. 153. J. Board Agric., 1914, 21, 441. 

The experiment was commenoed in 1804 to ascertain the 
effect of diffeient relative quantities of sodium and 
potassium applied to root crops .hs ehloride and carbonate. 
Liberal amounts of nitrogen and phosphoric acid weie 
used and lime was applied also. The full amounts of 
sodium and rmtassium applied per acre were, sodium 
chloride 250 lo. ; sodium carbonate 220 Ib. ; |K)tasHium 
chloride 420 lb. : potassium carbonate .330 lb. ; in later 
years about one-third of these amounts was used. Increase 
of sodium nianun^s raised the amount of phosphorus hut 
not nitrogen in the crop; the percentage of soaiiim in the 
crops was inereas(‘d but the potassium generally was 
decreased. In mt»8t cases substitution of sodium for 
|)otaBsium caused a deen'.ase in the crop. With beet-root 
a 26% increase in yield resulted on adding sodium manures ; 
the |)ercentagc of total sugar in the crop was lowered, 
but the actual amount of sugar ju'odueed was increased. 
With potatoes sidjstitution of sodium for potassium 
decreased their growth without altering the percentage* 
of starch, although the nitTOg(*n was increased. — B. G. P. 

Nitrogenmis manures; Experiments ivith neu'~~—. K. 
HaselholT. I^andw. Versuchs-Stat., 1914, 84 , (land2|. 
J. Board Agric., 1914, 21, 332-~.333. 

Experiments have been nuMle at Harleshausen during 
the last six years with calcium oyanamide (nitrohm), 
ealcium nitrate, liquid manure, Sehlosing nitrate (calcium 
nitrate containing free lime), Burkheiser salts (bv-product 
of the Burkheiser gas-purittcation process), and Galalith 
t residue from the manufacture of a substitute for horn, etc., 
from casein), in comparison with ammonium sulphate 
and sodium nitrate, particularly with regard to time and 
manner of applicatimi. The utilisation of the nitiogen 
of ammonium sulphate was equal to that of sodium 
nitrate. Ammonium sulphate gave kdter results on loamy 
than on sandy soils, except when used as top-dressing for 
barley. Calcium nitrate was somewhat infenor to sodium 
nitrate, and produced a bettor effect on sandy than on 
loamy soils. Schlcising nitrate was about equal to sodium 
nitrate for spring wheat and barley. Calcium eyanaruide 
applied deeply in autumn was lietter for barley than 
s^iurn nitrate, but if amdied in autumn to the surface 
or in the spring either aeepl}* or on tho surface, sodium 
nitrate was superior. Tlie nitrogen of calcium cyanamide 
was utilised better on loamy than on sandy soils. J^iqiiid 
manure gave better results when mixed with the soil than 
when us^ as top-dressing. Burkheiser salts weie inferior 
to ammonium sulphate with buckwheat or mustard, but 
superior to scxlium nitraB? with barley. Galalith gave 
good results on loamy soil, but was less effective on sandy 
soils ; tho nitrogen was less readily utilised than that of 
nitrates and mu^ nitrogen remained in the soil for suc- 
ceeding crops. (See also this J., 1913, 300.) — R. G. P. 

Electric ruUimtion. W. Ixib. Z. angew. Chem,, 1914, 
27, 630-531. 

Exi'ERIMEnts were n)ade to determine the cause of the 
stimulating effect of high-tension electric discharges 
upon the growth of ])lants. Tho silent discharge and the 

S dow discharge wem used. Starch solutions wert* hydro- 
ysed in absence of oxygen, and tho portion of tho starch 
which was not hydrolysed was rendered resistant to 
diastase. Peptone was slightly hydrolysed, ammonia 
being formed, but the amino-acids and “ non*oolJoidaI 
nitrogen ” wore not ajipreciably increased. The diostatio 
properties of ])anoreatin were greatly decreased, and to 
some extent also tho tryptic properties, the action on 
fibrin being more strongly diminished than that on casein. 
The formation of sugar from starch by diastase was 
decreased.—- ^T. H. J. 


Egyptian phosphate, industry. Ch. pf Cloniiii. i., Oct.. 
1914. [T.R.T 

The extensive deposits of phosphate^ near the Red 
Sea are oonnoctod by a 20-mite railway with Port 
Safaga on the Red Sea, where the rook is loaded and 
exjiorted. The rook contains 66 jier .cent, or more of 
tricaloic phosphate. An Italian company has obtained 
extensive conoessiuns about 12 miles inland from Kossoir w 
and also at Sebaia on the eastern bank of the Nile, between 
Kenoh and Assouan ; tho former concession is lioing 
linked up to tho port of Kosseir with a light railwa\-, which 
should shortly be completed, and the rock from the latter 
mines will be transjtorted down to the Nile by a ropeway 
and thence to Alexandria by boat for shipment. It is 
oxpfwtcd that exports will begin that year. The total 
output of phosphates in Eg,vpt for the years 1908 to 1912, 
according to the Survey i)e|>artment, w^as as ff»llow8 : 
1908,700 10118 ; 1909, ’ 1,000 tons ; 1010, 2,397 tons ; 
1911, 11,926 tons; and 1912, 69,968 ions. According to 
the Financial Adviser's report, the output during 1913 
exctwled that for 1912 by about 33, (KK) tons. The Red 
Sea area is responsible for almost tho whole output. 
Practically all the raw phosphates produeed is shipjied 
from Egyjd, iirincijially to Japan. That eountiy in 1912 
took about 4}).0(K) tons out of a total export of 62, (KK) tons, 
and in 1913 59, (KK) tons out of a total of 64, (KK) tons. 
According to th<'! eustoms returns, the average value of 
(he raw phosphate shijqMHl during 1913 at Port Safuga 
was about. £1 ]a'ir ton. The local demand f»ir raw 
]ihos])hates for manure is practically negligible, but about 
IS.OtX) tons of suiKJiphosphatos were imported during thi< 
past year. Projects for the mannfaeturo of superphos- 
phates at Alexandria, with the aid of pyrites imjtorted 
from (jreeee, are said to be under consideration, and tin* 
rej)orted discovery of pyrites in (he Biirni Peninsula is of 
intcre.st in view of the proximi1\ to the Red Sea phosphate 
field. Should tho manufactun*. of sujK'rjihosphate.s be 
established on a considerable scale in Egypt, the working 
of other deposits might l)oeonH‘ eommerciall\ iiosaible. 

The system : )K/tasslnm nitrate, sodium chloridt, uater 
Leather and Miikerji. See Vll. 

The systems: {a) mater, mngtustum rarbonnie, tnid ear- 
t)onie acid, and (b) mater, eakium carlmuaie, magta'iium 
carfKinate, and rarhonie acid. Leatlu*!’ and Son. Set \'ll. 


XV1I.-SUGARS ; STARCHES ; GUMS. 

(}lacose{l)ejtrose) ; A hsorption of % hone-blavk. H . A. 

Morton. .1. Amer. Chem. Soe., 1914, 86, 1832 — 1838. 
KnoW'n amounts of purilied bone-black and dextriwo 
solution w^cre heated in sealed tubes at about 8()'('., 
until equilibrium was established (in most cases, aiaxit 
ID days). The ratio of the weight of sugar ]K-r gnu. of 
solution to that per grm. of bone-black, after eijuilibrium 
was established, was practically constant over the entire 
range of concentrations studied (4-03% to 60*68% of 
dextrose). The equilibrium amount of sugar cotnained in 
1 grm. of the solution. At tho ordinary tern in* rat urc, 
absorption was exceedingly slow\ — F. Sddn. 

Sugar impents from (krmany. Cli. nf Comm. J.. Oel , 
1914. '[T.R.J 

The following tabk* shows our imiiorts of sugar from 
Germany in 1913 : — 

Cwt. £ 

Refined 9,«09,U(U 

rnrcflnotJ 9,440,020 4.733,425 

Total value 18,749,584 10.891,805 

The countries whence we may expect to obtain in due 
course supplies of cane sugar are Chiba, Java, Haiti, Peru, 
Brasil, etc. A useful quantity of cane sugar is forfli- 
coroing from India, British Guiana, Trinidad, 'and other 
BritisH West Indian Islands and ]\Iauriiius, though it can 
hardly be exjjeoted that the output is cajiable of great 
extension at short notice. 


nroiirrMitif ' 


ProfoH4'^mii* ^Jatfory at KiMemintttr. Oh. of 
Oonm. J., Oot., 1914. [T.R.r 
DwnoTOTnfs in oonneotion with the nipply of maohinery 
and bMt seed haying now been overoomo, the Chairman of 
tne AJdderminster Chamber of Commeroe annoonoes that 
a sugar beet factory wiU shortly be established there. 

Sugar; Prohibited import and export of — — . Bet 

page 1038. 


FiUer [for soediartne fuice\ } Continuously-operating . 

J. H. Fleetwood, New Orleans, La. U.S. Pat. 1,107,924, 
Aug. 18, 1914 ; date of appl, Mar. 24, 1914. 

The BMoharino juice is circulated by a pump from a 
r^rvoir, through a series of filter-casings in which the 
liquid flows over the outside of a number of separate filter- 
bags, the unfiltered liquid returning to the reservoir. 
The interior of the filter-bags is connected with a receiving 
tank fitted with a water-supply. The filtor-casings are 
connected with a steam-supply.— A. T. L. 


BjUt in hum or amdl. «> is the inittel velooity aa 

thA ilnrysift i 1 « 1 ^ 


oy addition of more salt or more onsymo, so that 
appears to be an equilibrium established between fre 
wt, fn» enzyme and salt-enzyme complex. HydroM 
18 retarded by addition of the mixed hy^lyiic produ^ 
but maltose alone has very little effect. It is concludei 
that the arrest of hydrolysis is not due to any oonsiderabl 
detraction of the enzyme, or to an inherent resistanc 
of the residual dextrin to further hydrolysis, but main)^ 
to the retarding influence of the mixed hydrolytic pro 
ducts. — J. H. L. j r 

Brewing and distilling machinery and apparaJtus, Boarc 
of Trade Bulletin. No. 78. [T.R.] 

May bo obtained from the Board of Trade, Comm. Intelli 
gence Branch, 73, Basinghall Street, E.C. 


Sugar solutionis ; Process and apparatus for the clarification 

of • Kopke Clarifier Co., Ltd Fr. Pat. 467,981, 

Feb. 2, 1914. (See also U.S. Pat. 1,101,940, June 30, 
1914; this J., 1914, 841). 

The solution is introduced into a centrifugal dram through 
a pipe extending below a horizontal plate at the lower 
part of the drum, the latter having been filled previously 
with a charge of the solution and set in rotation. The 
solution which is introduced subsequently attains the 
velocity of the solution aboady in the drum before it 
escapes from under the outer edge of the horizontal plate ; 
a perforated plate fitted below this horizontal plate aids 
in subdividing the solution. The heavier solid impurities 
are deposited on the wall of the drum whilst the lighter 
particles collect at the centre. The drum is surrounded 
by a casing and the process and apparatus may bo used 
for raw, heated, defecated, or concentrated juices. Means 
are provided for washing and removing the separated 
impurities. — W. P. S. 

Sugars; Process for producing syrups and . f*. B. 

Duryea, Now York. U.S. Pat. 1,110,765, Sept. 16, 
1914 ; date of appl., April 12, 1911, 

Crude green starch is modified, purified, and cooked 
with acid ; the product is neutralised, saccharified with an 
extract of raw grain, refined and concentrated. — ^L. E, 

Maltose ; Process of producing . C. B. Duryea, Now 

York. U.S, Pat. 1,110,766, Sept. 16, 1914; date of 
appl., Mar, 27, 1913. 

Thick boiling starch is modified {e.g., by the ** in suspen- 
sion ” process), purified, and cooked at a concentration 
of about 14° — 18° B4. (sp. gr. 1*108 — 1*142) under acidic 
conditions.’* The product is neutralised, saccharified by 
enzyme action, refined and concentrated. — L. E. 

XVnL— inSOtME^ INDUSTRIES. 

Olycjogen; Hydrolysis of by diastasic enzymes. III. 

Factors influencing the end-point of the hydrolysis. 
R. V. Norris. Biochem, J., 1914, 8 , 421—433. 

A SOLUTION of glycogen is not completely hydrolysed to 
maltose by pancreatic glyoogenase unless very h^h 
concentrations of enzyme are used, although even with 
lew oonoentrations the whole of the glycogen may dis- 
appear and the liquid lose its cavity for producing a 
coloration with iodine. The total degree of hydrolysis 
produced (measured by reducing power in terms of maltose) 
rises with the concentration of enzyme but not propor- 
tionally. After the “ stationary point ** has been attained, 
further hydrolysis takes place on addition of more enzyme 
or glycogen. The activity of a glyoomnase preparation 
is idmost completely lost on dialysis, but is restored by 
addition of oortain salts, notably chlorides (op. Starken- 
stein, this J., 1910, 607). According as the quantity of I 


Di^tUtng column ; High-proof, water-cooled, spirit 

P. Publicker, Philadelphia, Pa. U.S. Pat. 1,109,701 ! 
Sept. 8, 1914 ; date of appl., May 9, 1914, 

The column, which is submerged in a cooling liquid in 
a reoeptaclo, consists of a number of superposed units, 
each having a concavo-convex bottom, a flat top, a 
concavo-convex pan above the bottom and oonoentrio 
therewith, and a screen over the pan ; the distillate 
passes through this screen before ooileeting in the pan. 
The top and bottom of the unit are braood against pressure 
from without, and the pan is spaced from both the bottom 
and the top, by brockets. The bottom of each unit is 
connected with the top of the unit below, and a drain pipe 
leads from each of the pons to a common manifold ^pe. 

Producing maltose. U.S. Pat. 1,110,766. Bee XVII. • 


XIXa.— FOODS. 

Casein ; Phosphorus content of . A. W. Bosworth 

and L. L. van Slyko. J. Biol. Chem., 1914, 19, 67—71. 
The phosphorus content of casein is usually given as 
about 0*85%, but, by treating a solution of oasein in 
ammonia with ammonium oxalate, adding an excess of 
ammonia and allowing the mixture to stand for 12 hoars, 
the phosphorus is reduced to about 0*70%. Some of 
the casein is hydrolysed by the treatment and some 
phosphorus is split off, but the hydrolysed nortion is not 
precipitated by acetic acid and does not affect the eom- 
position of the final preparation. The higher figure 
ordinarily given is due to the presence of inoraanio 
phosphorus compounds (dicalcium phosphate) denved 
from the milk and not removed by the usual methods 
of preparation. As the molecular weight of ctiicin m 
approximately 8888, the lower percentage ooneepoiKS 
very closely with the presence of two atoms of phosphorus 
in the oasein molecule. Analyses of various 
show that thero is a general relation between the yield of 
ash and the phosphorus content. — W. P. S. 

Caseinogen ; Action of diazomeihane on . {Prehmin* 

ary communication). A. Geako and M, Nieronsiein. 
Biochem. J., 1914, 8 , 287 — 292. 

Mkthylocaseinooek, obtained by the very prolonged 
action of ethereal solutions of diazomethane on ooMinogen 
{cp. Herzix end Lendsteiner, this J., 1914, 671), is in& 
tinguishable in appearance from caseinogen, but oontaiiui 
3*6% more methyl (in OCH, and NCH^ groups) deter- 
minable by the Herzig-Meyer method. It is much lass 
readily soluble in acids and alkalis than oaseinogen, and 
its solution in alkalis appears to be aooompanied by 
partial loss of methyl groups. Determinations of nittogafi 
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in mothylooaBeinogen by Kjeldahl's method dve oon- 
sistently lower reealts than by Dumas' method, e,g,, 
14*84 compared with 16*40%, yet there appears to be no 
evolution of free nitroeen when the substanoe is boiled 
with oonoentrated sulphuric acid. Methylooaseinogen 
gives Millon’s reaction, and it is therefore doubtful 
whether methylation affects the tyrosin nucleus. The 
Adamkiewicz-HopkinB reaction is more pronounced than 
with ca8einogen.—J. H. L. 

Pentosans and methylpentosans ; Production of to-hydroa^- 
8-mdhylfurfuraldehyde. from carbohydrates and its in* 

ftuence on the determination of . M. Cunningham 

and C. Dor6e. Biochem. J., 1914, 8 , 438 — 447. 
w-Hydroxymbthylfuefueal is formed by the action of 
dilute hydrochloric acid on hoxoses, starch and the cellu- 
loses (cp, van Ekenstein and Blanksraa, this J., 1910, 
1028). Like methylfurfural it yields a phloroglucido 
soluble in alcoW, and gives a red colour with solutions of 
aniline in alcohol, but none with aniline acetate. Owing 
to its slow formation it does not interfere with the deter- 
mination of pentosans by the Krober phlorogluoinol 
method (see this J., 1901, 396) if the distillation is stopped 
as soon as the distillate ceases to react with hniline acetate. 
If, however, distillation is continued as long as the dis- 
tillate produces a rose colour with an alcoholic solution of 
aniline, an additional largo volume of distillate is obtained 
which yields a phloroglucido precipitate soluble in alcohol 
and containing w-hyMoxyraothylmrfural besides methyl- 
furfural derived from methylpentosans in the original 
material. If dextrose, starch or pure cellulose is subjected 
to acid distillation under these conditions, the distillate 
yields a phloroglucido precipitate entirely soluble in 
alcohol, and amounting to 1 — 2% of the material em- 
loyed. Hence determinations of methylpentosans made 
itherto (see Ellett and ToUens, this J., 1905, 212) are of 
doubtful value. w-Hydroxymethylfurfural is probably 
the unknown substance precipitable by phlorogluoinol, 
ceferr^ to by previous workers, and its presence explains 
many of their observations, e.g., that if the distillates 
obtained in determining pentosans in natural products are 
redistilled there is often a considerable loss of “ furfural ” 

i cp, Fraps, this <f., 1901, 843), this being doubtless due to 
lyiolysis of w-hydroxymethylfurfural present, to formic 
and Invulinic acids, by the hydrochloric acid (see van 
Ekenstein and Blanksma, he. cit.). — .T. H. L. 

Canped foods; Abnormal quantities of tin in . Rossde 

and von Morgenstern. 2. offentl. Chem., 1914, 20, 
171—172. 

Oanksd vegetables and other foodstuffs always contain 
tin derived from the receptacle but, as a rule, the extent 
of the metallic contamination is slight. Large quantities 
of tin are, however, dissolved when the substance is 
allowed to remain in the tin after the latter has been 
openi^. For instance, a sample of spinach contained 
18 mgrms. Sn per kilo., which increased to 1038 mgrme. 
per kilo, when the can was left open for 6 days. A sample 
of canned sorrel contained 316 mgrms. Sn per kilo., whilst 
a sample of spinach mixed with sorrel contained 807 
mgrms. per kilo. The letter sample contained 0*434% of 
oxalio acid. The tin forms an insoluble compound with 
the vegetable substances and is not re-dissolved by the 
gastric juice ; consequently, the presence of small quan- 
tities of tin in foods is not likely to cause injury to health. 
Copper salts, when added to vegetables to im^t a green 
colour to the same, also form insoluble compounds. 

— W. P. 8. 

Feeding stuffs {oilcake and bran). Board of Trade 
BuUetin, No. 76. [T.R.] 

Hay be obtained from the Board of Trade, Comm. Intelli- 
gence Board, 73, Basingtiall Street, E.O. 


over the filter-cloth is provided with a heavy ciroum 
ferontial ring which rests on a flange formed in the funnel 
shaped filtering vessel and serves to retain the filter-olotl 
in position. — W. H. C. 


[3ft7ifc] Separators ; Centrifugal . I. David. Fr. Pat 

468,811, May 3, 1913. 

In the bowl of the separator is a spiral formed of a numbe 
of thin plates spaced very slightly apart so that a numbe 
of relatively short spiral passa^ are formed for th 
liquid. The upper surface of the compound spiral ha 
the form of an inverted cone and follows very closely th< 
contour which the surface of the limiid would assume i 
it were rotated in an empty bowl.— W. H. C. 

Finely divided solid materials [milk powder, etc.] 8uspende\ 

in air or othk fluid; Recovery of . Merrell-Soul 

Co. Fr. Pat. 468,869, Feb. 24, 1914. 

The process is intended particularly for the recovery c 
fine powders obtained ny evaporating milk or othe 
organic liquids. The milk or the like is sprayed into 
desiccating chamber along with a current of air and th 
resulting solid particles are collected cither in the ohambe 
itself or in a series of filter-chambers, so arranged that th 
powder falls from the filters on to the floor of the dcsicca 
ting chamber. Each of the filter- chambers can be ind( 
pendently isolated to allow the powder that has collecte 
to be shaken down. The powder from all the filter 
chambers is thoroughly mixed in order to obtain a produo 
of uniform quality. — W. H. C. 

Sour -milk preparations ; Production of stable, concentrate 
. F. Sauer. Ger. Pat. 276,462, May 10, 1913. 

Milk containing an acid ferment, e.g., yoghurt milk, i 
separated into ito solid and liquid components ; the whc} 
which contains lactic acid, is mixed with sucrose, evape 
rated to a syrupy consistency, and mixed with the cure 
which contains the ferment. — T. F. B. 


Butter ; Process of producing renovated and artificial 

E. B. Heller, Now York, Assignor to Beatrice Creamer 
Co., Lincoln, Nebr. U.S. Pat. 1,109,760, Sept. 8, 1914 
date of appl., Mar. 26, 1912. 

Buttke material (consisting of a fatty substance and 
lacteal fluid) is melted' in vacuo, washed, and then ohille 
and granulated in mcuo. The product is mixed, in abseno 
of air, with milk that has previously beonpasteurised an 
inoculated with flavoiiring bacteria. Tno mixture i 
allowed to ripen in vacuo, and finally churned and worke 
in vacuo. — ^L. E, 

Fruits ; Process of treating . P. J. Scheuermann, 8 

Louis, Mo., Assignor to S. G. Martin, Chicago, 111 
W. O. Bartholomew, St. Louis, Mo., and E. Schaaf, 8 
Marys, Mo. U.8. Pat. 1,108.621, Aug. 26, 1914; dal 
of appl. May 24, 1909. Renew^, July 16, 1914. 

Feuit is treated with air containing 2% of an oxide c 
nitrogen. — W. P. S. 

Food for infants, invalids, and old persons ; Process ft 

preparing . M. F. Doming, Tappan, N.Y. U.l 

Pat. 1,108,656, Aug. 26, 1914 ; date of appl., June 11 
1913. 

A HiXTUEE of ground ccreab, watery protein, fat, oarb< 
hydrates, and mastatio ensyme is heat^ until it beoom< 
flooculent. — W. P. S. 

Food; Method of producing predigested . C, 1 
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XIXb.— WATER PORIFIGATroN: SAHIIAIIOH. 

W ater ; Apparatus for the reparation and preservation 

of pure tn considerable quantity. T. Paul Z. 

Elektroohem., 1914, 20, 179—185. 

Tub general arrangement of the apparatUB is shown in 
the dianam. Fresh spring water, freed from oarboir 
dioxide % standing for some days with calcium hydroxide. 



is decanted into the tinned oopiwr still, c, of about 30 
litres capacity, and is slightly acidified with ohosphoric 
acid. Tne steam passes through the tin U-tuue, e, into 
the bottom of the inner vessel, d, also of block tin. This 
contains milk of lime, and is provided with sieve plates, 
pf to prevent calcium hydroxide blowing over into the 
tube, / leading to the double surface condenser, g. The 
distillate is collected in well cleaned and steamed Jena 
glass vessels. After about 2 litres have passed over the 
conductivity of the condensed water should have sunk to 
about 0-7 X 10”® and about 10 litres of distillate of high 
purity can then be ooliected. This may be further purified 
by bubbling through it carbon- dioxide-free air for from 
24 to 36 hours, whereby the conductivity will be further 
reduced to from 0-45 X 10"® to 0«5 x l(r«. For this purpose, 
and for the preservation of the water for use as required, 
a flask of about 16 litres capacity is fitted with a rubber 
atopper through which pass two glass tubes leading to the 
bottom of the flask, and a third short one connected 
throuf^ a soda-lime tube with a water pump. One of 
the longer tubes serves for the admission of purified air. 
The third tu^, provided with a pinch-cock, serves for 
drawing off the pure water for use and for sucking up 
fresh distillate into the flask. — G. F. M. 


Arsenates of lead. Tartar and Robinson. See VII. 


PATBNTS. 

Water softening^ purifying or filtering devices. G. R. 
Shankland, Manchester. Eng. Pat. 26,730, Nov. 11, 
1913. 

A POBTABLB apparatus consists of two superimposed 
cylindrical vessels, the upper one containing a layer of 
artificial zeolites or other fllteriitf material through which 
the water flows into the lower vessel. Or, the 
filtering material may be contained in a vesasl situated 
between hte other two, and when not in use, the upper and 
middle TesselB m^ be paefled into the lower and encloeed 
hy a lid.— W. P. S. 


Water ; Method of softening — . Q. E. Bailey and 

B. A. Hatch, Assignors to The Ferroohem Co., Bos 
Angeles, Cal. U.S. Pat. 1,108,644, Aug. 26, 1914; 
date of appl., June 16, 1912. 

Solid rollers, constructed of material suitable for the 
softening of water, are immersed in the water and caused 
to rotate one against the other under pressure ; the 
abraded particles mix with the water. — W. P. S. 

Sterilising bottles ; Method of . E. C. R. Marks, 

London. From The Zahm Manufacturing Co., Buffalo, 
N.Y., U.S.A. Eng. Pat. 9630, April 18, 1914. 

Tub bottles are carried on an endless band through a 
conduit containing heated air, then immersed in water 
heated to 140° F. (60° C.) and filled with the same, next 
emptied and carried through a conduit containing cold 
air, and finally dischaigcd from the band. The air oorront 
forced through the cooling conduit is led through a narrow 
chamber in the hot water vessel and thence into the hot 
air conduit. — W. P. S. 

Solidified oil [Insectifuge] and process of making same. 

C. Ellis, Assignor to Ellis-Foster Co., N.J. U.S. Pat. 
1,109,1 19, Sept. 1, 1914 ; date of appl., March 29, 1910. 

Ak insoctilugal composition consists of a mixture of pine 
oil, naphthalene, a small quantity of sodium stearate, 
and a non-volatile oil, heated together at above 100° C. 
to form a clear and transparent cake. — W. P. 8. 

Nitrogenous bases from tar or tar oils ; Process ftjr increasing 

the fungicidal and insecticidal properties of the . 

Chem. Fabr. FJorshoim Dr. H. Noerdlinger. Ger. 
Pat. 276,086, July 2, 1913. Addition to Ger, Pat, 
267,848 (see this J , 1913, 479). 

Thr bases are heated with sodium or potassium in presence 
of an alcohol. Example : 50 kilos, of coal tar bases are 
mixed with 180 kilos, of sodium, and 700 kilos, of absolute 
alcohol is added at such a rate that a brisk reaction takes 
lace: when the addition is complete, the mixture is 
eatod under a reflux condenser till all the s^ium is dissolved 
and is then treated with water ; 46 — 60 kilos, of bases of 
increased insecticidal powers are obtained. Other bases, 
such as those obtained in the dry distillation of molasses, 
may be treated similarly. — T. F. B, 

Water ; Process of softening . H. Ley, Assignor to 

Voroin. Seidenfarbereion C. A. T^ngenbeck und I. P. 
I^ho, Elberfeld, Germany, U.S. Pat. 1,109,849, 
Sept. 8, 1914. Date of appf., Nov. 24, 1913. 

See Fr. Pat. 463,044 of 1913 ; this J., 1914, 331.— T. F. B. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Drugs and preparations derived therdrom ; Comparison of 
the methods used in the various Pharmacopoeias for (he 

determination of the active principles of potent . 

H. Dichgans, Inaug. Dissert., Berne. Reviewed by 
H. H^rissey. J. Pharm. Chim., 1914, 10> 238 — 248. 
The methods compared are those of the Pharmaoopceias 
of Austria, Belgium, Great Britain, Denmark, 

France, Germany, Holland, Hungary, Italy, Japan, 
Norway, Sweden, Russia, Servia, and the United States. 
The processes were tested with regard to their oheapness, 
rapidity, and precision. Nux vomica. The KeUer- 
Fromme method is recommended for the drug. 7*60 grms, 
of the fairly fine powder are macerated with 60 grms. 
of ether, 26 grms. m ohbroofrm and 6 gims. of ammonia 
for 30 mins, with frequent shaldiw. 60 grms. of the 
liquid are filtered thr<m^ a double filter, evaporated, 
and the residue treated with 2 grms. of ohloroform, 20 o.o. 
of ether and 20 o.o. of water. After the addition ^ 6 o.o. 
of N/10 hydroohloric acid to the solution, the excess Is 
titratM using iodeosin ss indicator. 1 o.o. of add is 
equivalent to 0*0894 grm. of aUcaldd. For the extract, 
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1*25 grms. are heated on the water bath for a ehort time 
with 10 C.C. of water. After cooling 60 grms. of ether, 
26 grms. of chloroform and 3 grtne. of ammonia are 
add(^ and the whole shaken vigorously for 16 mins. 
60 grms. are fUterod off, evaporated, and the residue 
dissolved in 10 c.o. of chloroform and titrated after the 
addition of 10 c.c. of N (10 hydrochloric acid, 20 c.c. of 
ether and 20 c.c. of water. Ipecacuanha root.-^ grms. of 
the fine powder are shaken occasionally during 30 mins, 
with 00 grms. of ether and 6 grms. of 10% ammoniated 
alcohol. 76 grms. are filtered through absorbent cotton 
wool, evaporated, and the residue dissolved in 6 c.c. of 
absolute alcohol and treated with 20 c.c. of other and 
10 c.c. of water. The alkaloids are titrated with N (10 
acid using hsematoxylin as indicator, adding-about 30 c.c. 
of water during the titration, and vigorously shaking 
after the addition of each portion of the acid. 1 c.c. of 
acid corresponds to 0*0241 ^m. of total alkaloid. Or the 
same weight of drug may bo treated as above with 120 grms. 
of ether, and 100 grms. filtered off and shaken out with 
20, 10 and 10 c.c. of 1% hydrochloric acid. The acid 
extract is made alkaline with ammonia, shaken out with 
20, 10, and 10 o.c. of ether, which is filter^, and evaporated 
to constant weight. For the tincture the method of the 
Hungarian Pharmaoopooia is rooommendod. A conite root . — 
The best results are obtained by the Keller gravimetric 
method (this J., 1896, 773) or the volumetric methods 
of the Russian and Swiss PharmacoiKeias. The processes 
of the French, Russian and Swiss Pharmacopoeias are 
recommended for the tincture. Pomegranate bark . — 7 grms. 
of the moderate! V fine air-dry powder are shaken vigorously 
with 70 grms. of ether, 5 grms. of 16% sodium hydroxide 
solution added and the whole shaken occasionally during 
half an hour. The other solution is filtered through 
absorbent cotton and allowed to stand after shaking with 
6 — 10 grms. of water 60 grms. of the clear ethereal 
liq^uid are extracted first with 5 c.c. of N /lO hydrochloric 
awd mixed with 6 c.c. of water, and then twice with 
10 c.c. of water. The excess of acid is titrated after the 
addition of 10 c.o. of other and iodeosin as indicator, 
1 o.c. of acid corresponding to 0*10476 grm. of total 
alkaloid. For the gravimetric process the same quantities 
are used, but the ethereal solution is shaken out with 
20, 10, and 10 c.o. of 1% hydrochloric acid. The com- 
bined acid extracts are made strongly alkaline by the 
addition of sodium carbonate and shaken out with 20, 
10, and 10 c.c. of chloroform. The latter solution is 
filtered into a tared flask, evaporated after the addition 
of 6 drops of hydrochloric acid, and the residue dried at 
70® — 80® C. 184 pts. of the hydrochlorides are equivalent 
to 147*6 pts. of the alkaloids. The volumetric processes 
of the Swiss Pharmacopcoia are recommended lor beUa- 
donna and henbane leaves and their preparations. Ethyl 
orange is a suitable indicator for the titration of hydrastine 
in hydrastis root. 7 grms. of the fluid extract of the latter 
are warmed in a current of air till the weight is reduced 
to 6 grms. After coolins 1 grm. of 12*6% hydrochloric 
acid is added and the whole made up to 14 grms. with 
water. This is shaken with 0*5 grm. of talc and 10 grms. 
of the liquid filtered off. The latter is then shaken for a 
few minutes with 4 grms. of 10% ammonia and 75 grms. 
of ether. The ethereal liquid is cleared by the admtion 
of 1*6 grms. of gum tragaoanth, and 60 grms. filtered into 
a tared flask, evaporated to dryness, and the residue 
evaporated tlmee times with 6 c.o. of ether. It mi^ be 
warmed with 10 c.o. of N /lO hydrochloric acid and the 
excess titrated with alkali using ethyl orange as indicator. 

— -F. Shdk. 

Papaver orierUdle ; Subsidiary alkaloids of . J. 

Gadamer. Arch. Pharm., 1914, 262, 274-280. (See 
also this J., 1914, 886). 

Thxbaime and isothebaine are accompanied iu Papaver 
orientale by exceedingly small amounts of at least two 
non-phenoUo and at least throe phenolic alkaloids. The 
non- phenolic alkaloids consist of protopiue, m. pt. 
204®— 206® C., and an amorphous alkaloid verv soluble 
in organic solvents, whilst- the phenolic alkaloids oonsiit 
of a new alkaloid, glaucidine, m. pt. about 238®— 239® C., 
[a]D about +47 to +64®, giving oolour reactions similar to, 


and apparently oloseljrrelated to ^auoine, and a mixture 
of amorphous alkaloids too small in amount to separate 
and oharaotoiise. — ^T. C. 

Rhubarb root; A Chinese . L. Rosenthaler and 

K. Kiene. Ber. Bouts. Pharm. Ges., 1914, 24. 
234—243. 

A NEW kind of rhubarb root has recently appeared, 
purporting to come from China. Anatomical and chemioal 
examination show only slight differences, such as might be 
produced by differences of climate and soil, between this 
root and European rhaponticnm root. — F. Shdn. 

Green plants; Constituents of . 11. Volatile constituents 

of hornbeam leaves. T. Ourtius and H. Franzen. 
Annalen, 1914, 404, 93—130. (See also this J., 1912, 
706, 968.) 

1500 KILOS, of hornbeam loaves were distilled in steam in 
ortions of 15 kilos., the distillate made alkaline with 
aryta water and redistilled to remove barium salts 
of volatile acids. The distillate was then treated with 
freshly prooipitated silver oxide and the silver salts 
of the acids thus produced from the aldehydes present were 
subsequently converted into the barium salts and 
separated from unchanged alcohols and ketones by again 
distilling. The following substances were isolated and 
identified -formic, acetic and hexylonic acids with one 
or more higher homologuos of the latter, acetaldehyde, 
w-butylaldohydo, valerylaldehydo, a^-hexylenoaldehydo 
with several higher homologues, butylene, pentylono and 
hexylene alcohols, and an alcohol of the formula, 
with one or more higher alcohols. The method previously 
UB 0<1 by the authors to detect the presence of formaldehyde 
in hornbeam leaves (oxidation of the volatile aldehydes 
with moist silver oxide and subsequent identification of 
formic acid, see this J., 1912, 700) W been proved to be 
fallacious, as methyl alcohol is also oxidised to formic acid 
under similar conditions. — T. C. 

Flowers of Matricaria Chamomilla ; Constituents of , 

F. B. Power and H. Browning, jun. Chem. Soo. Trans., 
1914, 106, 2280—2291. 

22*23 KILOS, of the ground flowers of Matricaria Chamomilla 
Linn6 (German chamomile) were completely extracted 
with hot alcohol, the alcoholic solution concentrated to 
a soft extract and then distilled in steam. 23 grms, of 
a deep bhie essential oil distilling over a wide range of 
temj)erature, together with an aqueous extract and an 
oily resir) were thus obtained, and were separately examined. 
The following substances were isolated and identified : — 
salicylic acid ; an acid, probably CgHuOj, apigenin, 
CjbHjoOs, and a glucosido of apigenin which could not 
be obtainod crystalline ; umbclliferone methyl ether, 
CioHgO,, and a crystalline substance, m. pt. 237° — 239® C., 
which was apparently a mixture of umbclliferone and a 
dihvdroxyooumarin ; choline; triaoontane ; a phytosterol, 
0 , 7 lEl 4 e 0 , a phytosterol glucosido, ; palmitic, 

stearic, cerotio, oleic, Uholio and volatile fatty acids, 
together with a sugar yielding d-phenylglucosazone. 
There are oonsiderablo differences Iwtweon the con- 
stituents of German ohamomilo and Roman or Ei^Ush. 
chamomile, Anthemis ndnlis (see this J., 1914, 886). — ^T. C. 

Cotton^root bark [Qoss^um herbaceum] ; Chemical 

examination of . F. B. Power and H. Browning, 

jun. Pharm. J., 1914, 98, 420-423. 

A oonoentbatki) alcoholic extract of cotton-root bark 
distilled in steam yielded a very small amount of essentiafi 
oil, which gave the furfural oolour reaction and d^osited 
crystals of aoetovanillone, m. pt. 112®— 114® Cf. The 
aqueous bquid from the steam distillation and the resiix 
insoluble in water were examined separately. The follow- 
ing substanoes were isolated and identified : — a phenolic 
acid, m. pt. 196®— 199® C., probably 2.3-dihydroxy- 
beotoio acid, salioylio acid, a new phenolic substance, 
CUgHioO,, m. pt. 268®— 260® C., givii^ on acetyl derivative 
of m. pt. 152® C., a new ydlow phenolic substance, 
m. pt. 210®— 212® C., giving an acetyl derivative of m. pt.. 
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*to<dioI, OMH,iO, m. pt. 
IJ-k 9*! * I^yio®toK>l» A unoant of hydro* 

^bon probablpr triaoontane, oeryl alcohol, a mixture of 
^ chiefly oleio and palmitio adds, and a con- 
lUderable quantity of aiigar, yielding d-phenylgluooeaaone. 
ine bark oontains no tannin and no alkaloid.~-T. 0. 

CMin ; Some new phyeiologieaUy active derivativee of — — . 
A. J. Ewine. Bioohem. J., 1914, 8, 307-^373. (See 
ateo this J., 1914, 664.) 

For purpoees of comparison with natural musoarin 
from ^49nan»to mitscona, the author prepared eighteen 
uenTatives oi oholin, of which the foilowitur are' 
new fonnyloholin, HO N(CH,), CH,CH,O OCH, cholin 
Hp N(CH,),-qH,CH,0-6,H„ ohoUn ether, 
trimetlwl*s>eyano* (and amino-) 
HO *HCH,)jCH 5 CH,CN and 
HO'N (CH a) 3 -CH,CH.-N H., dimethyl oxazolium hydroxide, 

H0N(CH.),CH,CH,0(!iH,. and formocholin methyl, 
ethyl propyl and butyl ethers, H0-N(CH,)8-0H,()R. 
All the bMes prepared showed considerable physiological 
activity, those approaching most nearly to musoarin being 
ohohn ethyl ether, cholin nitric acid ester, and trimethyl- 
p*aminoethylammonium hydroxide. The curaro-liko 
Mtion of all those is however more pronounced than in 
the case of natural musoarin. The ethers of formocholin 
exert a physiological action similar to, but leas powerful 
than that of the corresponding cholin others. The pre- 
gwation^ and jiroporties of the now compounds are 

Oemnium oil; Production of . D. H. Mason. Amer. 

Perfumer and Essent. Oil Rev., 1914, 9, 192. (Sec this 
J.. 1913, 1127.) 

The geranium rosat was taken from South Africa to 
Fr^oo about 1090. It was first cultivated for the oil 
at Grasse in 1847 and taken to Algeria in the following 
fhe French oil is superior, it can be 
produced more economically in Algeria, as the rosat has 
to be planted annually in France. It should be possible 
to grow it in Southern California in localities not subject 
to severe frost. Cuttings packed for shipment can be 
obtained at Algiers at about 128, to lOs. per 1000.— F. Shdn 

Benzoterpenes ; Experiments on the synthesis of the • 

Part /. Derivatives of benzonor-p-merUhane, F. W- 
Kay and A. Morton. Chom. Soc. Trans., 1914. 105» 
1666—1683. 

The term “ benzotorpene ” is used to describe those 
aromatic, terpene-likc substances which contain a benzene 
nucleus condensed to the normal monocyclic torpone 
skeleton such as is present in dipentene, for example. 
The benzoterpenes form a connecting link between 
naphthalene and the sesquiterpenes, benzo-p-monthane, 

for example bearing the same 

relation to u-selineno (this J., 1913, 107) as p-cymeno does 
to the monooylic terpenes in general. The preparation 
of a number of derivatives of benzonor-p-menthane, 

Vv/"”' 

CH 

CH 

is described. Tetrahydxo-a-naphthoic acid, obtained by 
reducing a-naphthoic acid with sodium in boiling alcoholic 
solution was treated with phosphorus pentac^rido and 
tilien with bromine and the resulting a>bromo*acid oon- 
rerted into its ethyl ester. The latter was boiled with 
diethylaniline, whereby hydrogen bromide was eliminated 
and [a good yield of ethyl A i-dibydro-a-naphthoate 
obtained. This was treated with an ethereal solution of 


^gnesium methyl iodide and gave a good yield of 
* oiystaUine solid, m. pt. 
lUl -71?* 9*t having a pMuliar penetrating odour 
resembling that of naphthalene. When digested with 
po^sium pyrosulphate it loses water and is oon- 
if**®. *^®*<>* A*L*®^‘*’*nor-p-menthadiene, an oil* 
which distils at 266°— 266® C. at 760 mm. and has a 
pronounced odour resembling that of petroleum. Ethyl 
tetrahydro-a-naphthoato when left in contact with an 
ethereal solution of magnesium methyl iodide is gimdually 
converted into benzonor-p-menthan-lO-ol, a viscid oil 
*55? ^ camphoraceous odour, which distils at 166° C. 
at 30 mm., and when digest^ with potassium pyrd* 
sulphate loses water, with formation of benzo- A*«L>‘)^nor- 
p menthene, b. pt. 259°— 261° C. at 746 mm., which has 
a pronounced odour recalling that of cedrene. Benio- 
A»!L‘).nor-p-monthene, b. pt 246°— 247° C. at 744 mm., 
was obtained by reduction of benzo- A*il®99.nor-«* 
menthadiene with sodium and alcohol.— A. S. 

CaiecM ; Commands of with alkali sake of carboxulic 

« ^ 244 — 2262 ^^^**^”*^ ®®' » 

Cateohol forms with the alkali salts of organic acids 
additive compounds, of which those with the formates 
acetates, succinates and salicylates of sodium and potas- 
«um have been prepared and isolated in crystalline form. 
They were obtained directly from the aqueous or alcoholic 
solutions of their components. A number of different 
compounds were produced from the same alkali salt, as for 
example 

J H.COONa+2C.H8(OH)g; 
CO()K.CHa.CH,.COOK+3C.H4(OH).-f 4-6H,0 ; and 

C00K:.CH..CH8.000K+6C;h;( 0H);+H.0.“ Only “e 
salicylate compound was prepared ; it contained 1 mol. of 
each component and 1 mol. HjO.— G. P. M. 

Diaceiatea and glycols; Preparation of from di- 

bromides. E. G. Bainbridgo. Chem. 800. Trans.. 
1914, 106, 2291—2302. 

Ethylene dibromido and trimcthylene dibromide when 
hoatod with potassium or silver acetates and glacial acetic 



With elimination of hydrobromio acid, whilst iso-butylene 
dibroraide gives an unsaturated bromide and no diacetate. 
The diacetates of ethylene-, trimethylene-, propylene-, 
07- butylene- and (u-butylene-glyools give good 3aelds of 
the corresponding glycol on boiling with an equimoleoular 
quantity of sodium cthoxide in alcohol, distuling off the 
solvent, saturating the residue with carbon dioxide, then 
boiling with 2 molecular proportions of water and fraction- 
ally distilling. Ethylene- and trimethylene-glycol di- 
acetates are catalytioally hydrolysed by boiling with very 
small amounts of sodium cthoxide in alooh^c solution 
and also by boding with alooholie sodium hydroxide, the 
yield being however adversely affected by presence of 
water.— T. C. 

Partial pressures of liquid mixtures; Rapid laboratory 

method of measuring the . M. A. Rosanoff, 0. W. 

Bacon, and R. H. White. J. Amer. Chem. Soc., 1914. 

86, 1803—1826. 

The liquid is fractionally distilled in such a way as to 
avoid reflux condensation and then the composition and 
weight of each fraction is determined and the composition 
of the successive added distillates plotted against their 
weights, so as to obtain by extrapolation, the composition 
of the distillate when its weight is zero (that is, of the 
first trace of vapour given off by the liquid). lEe dis- 
tillation is effected by an electric heater which is im- 
mersed in the liquid in a jacketed vessel supported in a 
constant-temperature bath. The vapour passes downwards 
through the jacket to a condenser, and thence to a receiver 
having compartments for the collection of consecutive 
fractions. The distillates are analysed by determination of 
the refractive index or, for temaiy mixtures, by Schulze's 
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method (J. Amer. Chem. Soo., 1914» M* 498). ^ Beialte 
and oniTCB are given for mixtoree of oarbon bUnlidude 
and carbon tetrachloride, chloroform and toluene, acetone 
and toluene, and ethyl iodide and ethyl acetate.— F . Sonir. 

Para-oxyarylaninic acida, nUro-oxyarylaraink aci^t and 
S.Z'-diaminO’iA'-dioxyarsenobentene ; Appticalioni to 

auaptnd patents for . lUus. Oflf. Journal (Patenta), 

Sept. 9 and Oct. 21, 1914. 

Mb. H. 8. Wellcome has been granted a licence under the 
Patents, Designs, and Trade Marks (Temporary Rules 
Acts), 1914, to work patents for the manufacture of the 
above arsenic compounds (Meister, Lucius, und Briining. 
9ng. Pats. 13,485 of 1910, 5595 of 1911, and 7865 of 1912; 
see this J., 1911, 155, 768 ; 1912, 900). 

Synihetk drugst new remedies, photographic develoj^s, etc . ; 

Index list of trade names of . Compiled chiefly from 

The Extra Pharmacopoeia^ W. H. Martindale and W. W. 
Westoott, 16th Ed., 1912; Die Arzneimittel-SyrUhese, 
S. Frftnkel, III. Aufl., 1912 ; Synthetic Drugs or Medicinal 
Products, V. CoblentK, in Thorpe’s Diet, of Appl. Chem , 
1913, Vol. V., 357—380; and MereVs Index, III. 
Aufl., 1910. 

The following is a supplement to the list ptiblished in 
this Journal, 1900, pa^s 1131 to 1138. 

Abanone. — Magnesium phosphotartrate. 

Acetomorphine. — Diacotylmorphine, , 

Acetopyrin. — Antipyrine aoetylsalicylaie, 

C,iHi,N,0,C,H,0.0C,H4.C00H. 

Acetosal. — ^Acetylsalioylio acid, C,H,0.0CgH4.C02H. 
Acelozone. — ^Mixture of equal parts of acetyl-beiaoyl 
))eroxido, CjH»CO.O.O.C,H,0, and kiesolguhr. 

Acetyl. See acetosal. 

Acidal. — ^Betaine hydrochloride, CjHjjNOgjHCl. 

Aeitrin. — 2-PhenylquinoUne*4-carboxylio acid ethyl 
ester, C»HjN(C.H,)CO,C,H». 

Aeopyrin. Sw acetopvrin. 

Adalin. — Bromodiethylacetyluroa, 

(C,H,)jCBr.CO.NH.CO.NH,. 

Adamon, — Dibromodihydrooinnamio acid bornyl ester, 
C,H,(CHBr),CO,C,oHi7. 

Digitalis preparation containing all the active 
principles except digitouin, this having been removed by 
precipitation with cholesterol in alcoholic solution, 
^(b-enol.— Crystalline base from the suprarenal gland. 
Adrenaline. — o-Dihydroxyphenylmethylaminomethyl* 
carbinol hydrochloride, 

(H0),C4H,.CH(0H).CH,.NH(CH,),HC1. 

Adreucaine. See eudrenine. 

.4/n(i(rf.— Sodium salt of hydroxymorcury-o-toluic acid, 
CH,,C*H,(CO,Na)HgOH. 

Agnin. — Adeps lawe or purified wool fat. 

Agndlin. See agnin. 

Agobilin. — Strontium oholate mixed with small ouanti* 
ties of strontium saUoylate and diaoetylphenolphtnalein. 

Agutin. — Addition product of theobromine-sodium and 
so^um acetate, C7H7N40aNa,CtH,0aNa. 

Albargin. — Qelatose-sil Ivor (16% Ag). 

Aldoform.-^A formaldehyde preparation. 

.41eudri».— (3arbamic acid ester of aa-dichloroisopropyl 
alcohol, (CH*Cl),.CH.O.CO.NH,. 

Alformin, — 16% solution of basic aluminium formate, 

A1,(0H)*(HC0,)4. 


Alginoid iron. See algiron. 

Algiron . — ^Iron compound of alginic acid (from sea- 
weed); contains 11% Fe. 

Anmoteta.— Condensation product of hsamatozylin and 
fonnaldehydc, CH, 0 ,(C| 4 Hi« 04 )| : CH.. 
Aik>san.-8aotalylaUophanate,VH..CO.NH.(X),.C»^^^ 
Alehopeii.— Suooinyl peroxide, (COOH.GH|.CH|.C0)t()B* 


Asparagtn, CtHg(NHB)(00,H)00.KHj+H|0 
A^»tn.*--»Bei^yr-1.8-tetramethyidiaminoethyl-2-is^ 
propyl alcohol hydrooUoride, 

C4H*CO.O(CBH,)qCH,.N(CH.)B],.HCl. 


A mortn.— Tr4>henyldihydroglyoxalin6, 

C4H,.C.NH^^P„P JJ 

Amenyl . — Methylhydrastimide hydrochloride, 

CH.O, : C,H,(CO)BN(CHa),Ha 
Amidopyrin. — Dimethylamiuoantipyrine, 
C„HnN,O.N(CHB),. 

AwpAolroptn.— Hexamethylenetetramine oamphorate, 

(CeHi,N4)„C8Hi4(COOH)B. 

i4mytenwc.— Tsoamyltrimethylammonium hydroxide, 
C4Hn(CH,),N.OH. 

AnastheMn . — Ethyl ester of p-aminobenxoic acid, 
NH,.C4H4.C0,C,H4. 


Ancesihone. See anx'sthesiu. 

AnoZtttos.— See kalmopyrin. 

,4 npionewrosin.— Nitroglycerin, C,H 4 (O.NO-)a. 
Anisotheobromine . — Addition product of theobromine 
sodium and sodium anisate. 


C7H7N40aNa,C«H4(0CH,)C0tNa. 

y4no5foff.— Mercury salt of 2.6-di-iodophenol-4-BuIphoni 
acid, C4H,l4(OHg)(SO.Hg). 

Ayiiacedin . — Calcium sacoharate. 

d u^Artuol.— Coal tar distillate having colour and coi 
sistence of olive oil. 

Antiarthrin. — Condensation product of saligenin an 
tannin, probably the hydroxybenzyl ester of tannic acu 

Antileprd. — Purified chaulmoogra oil. 

A ntiluetin. — Potassium-ammomum antimonyltartrati 
[Sb0(C4H404),KNH4],H,0. 

Antiperiostin. — Mercury iodocantharidate, 

CHHnIO(CO()).Hg. 

Antipyoninum.--'' Neutral ” sodium tetraborate, pr 
pared by fusing together borax and boric acid. 

Antisderosine. — Mixed inorganic salts of normal blood. 

ArUodin. — Phenyl ether of glycerol, C*H6(OH),O.C4H 

Aperitol. — Mixture of equal i^arts of isovaleryl- ai 
acetyl -phonolphthalcin. 

AponoZ. — ^Amyl carbamate, NH*.COOC|Hii. 

Ap'paUagin. — Mercury compound of nosophen (tetr 
iodophonolphthalein). 

Apyron. — Lithium acetylsalicylate, C,H,O.OC4H4.CO,l 

Arc^ifrromin.— Monobromoisovalerylglycolylurea, 
CH,(OH).OO.NH.CO.NH.CO.C4H8Br. 

AfcAiodin.— Monoiodoisovalerylglyoolyluroa. 

A rgoWtn.— Combination of albumin-silver and hex 
methylenetetramine (10%Ag). 

Argo/«r»t«n<.— Colloidal silver. 

Arpyrol.— Silver-vitellin (20—30% Ag). 

Argtdan. — Mercury compound of dimet^lphen^ 
pyrasolonesulphamine, C j |O.NH.SOBHgOH. 

ArWoZ.— Santalol, ChHb 40. 

Ar^n.— Addition product of diphenylamine and eth; 
thymvl'lwnzoate, (C»Hj)*NH,CioHii*CgH4.CO|C8H|. 

Arlstochiu. See aristoquinine. 

Aristoquinine. — Carbonic ester of quinine, 

CO(OC.oHb,N,0)b. 

Arrheml. — Sodium methylarsinate, 

As0(CH,)(0Na)„6H,0. 

Arsacefia.— Sodium p-acetylaminophenylarsinate, 
C,H.O.NH.C4H4ABO(ONa)(OH),3-4H.O. 

Arsacefin-9uimne.— Contains 43% of anacetin a 
54% of quinine. 

ArsoZ^— Bismethylaminotetra-aminoanenobemene. 

Aftamn^ See atoxyl 

Araan.— Olidin preparation containing silver. 
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AraaniHe fld(f.--^Aniinophenylaninie 
NHg.C«H4A80(0H).. 
ArMH*phenol-atniH€, Soe MbaiMUi. 

Arierenol. — o<DihydroxyphcaylAiiimomethyloarbinol 
hydrochloride, (H0),C4H,.CH(0H).CH,NH„HC1. 

Aaiphpl. 1^ asyphil. 

Aa^nn, 8olubk'--^oe kalmopyrin. 

Aspirophen , — ^Aminoaoetpheuetididc soetylMlicylate, 

C*H»0.C4H4.NH.C,H40.NH,.C,H,0.0C4H4.C00H. 

^‘l«gtttrro^. — Mcrcnry dimethoxidc, (CH,0),Hg. 

Aatrolin. — Antipyrine methyl-ethy)-g1ycollate. 

Aaurol . — ^Addition product' of mercury salicylate and 
sodium aminohydroxy-isobutyrate. 

Aayphil . — ^Mercury salt of atoxyl, 

(NH,C,H4.A80.(0H)0),Hg. 

A iophan.- -2*Phenylquinolino-4*carboxylio acid, 
CeH,N(04Hj,)CX)0H. 

A tcxyl . — iSodiu m p-aminophon^ laminate, 

NH..C4H4.AsO(OH)(ONa),xHjO. 

Atri^ud . — ^Atropinesulphuric acid, Cj7H,j04NS. 


C'ali6iKof.~-Caloium iodate. 

Cakuaoi . — Effervescent preparation of potassium bi* 
carbonate and piperidine«p-smphamine benioate» 

S0,(NH,)C4H4C00H,C#H„N. 

Calomelol . — Colloidal calomel. 

Camphoid . — Collodion substitute ; 1 part of pyroxylin 
in 20 parts each of camphor and absolute alcohol, by 
weight. 

Camphoml . — Camphoric acid ester of santalol, 
C4H,4(C00).(C4.H„),. 

Oamphomn . — Solution of 15 parts of camphoric acid 
methyl ester in 85 parts of santatol. 

Cawtdol . — Light iietroloum spirit, sp. gr. O’MO— O*?!)©. 

Caaumen . — Soluble form of casein (** flocculent casein *’) ; 
contains 90% of prc^tein. 

Odloidin . — Pyroxylin puriiiod by solution in alcohol 
and ether. 

Cdlotropin , — Benxoic ester of arbutin, 
C4H4(X^4 Hii 04.0.C0C,H3. 

Ceredine . — Special dry powdered yeast. 

Cerdlin . — Solid extract of yeast, containing fat. 

Cttiacol . — Pyrocatechol methyl cetyl ether, 


Atyroayl. See asyphil. 

Jzoeerntn. — Acetylaminoazotoluene, 

CH4.C4H4.N4.C4ll3(CH,).NH.04H50. 
Barbitone . — See veronal. 


Bartliiu . — ^Addition jjroduot of theobromine-harium and 
S(^ium salicylate. 

Benzinoform . — Carbon tetrachloride. 

Benzoaolin . — ^Methyl benzoyl salicylato, 

C4H4(0.C0.C4H,)C00CH3. 


Bioaen . — Magnesium peroxide. 

Biolactyl . — rajiaration of lactic acid bacilli. 

BUeinvod . — Combination of cinchonidinc hydriodide and 


bismuth iodide, C|«H.,N40,HI,Bil3. 
Biatmn . — Colloidal bismuth. 


Bismutoae . — Contains about 22% Bi and 66% albumin. 
Blankit . — Sodium hydrosulphite. 

Blenal . — Carbonic acid ester of santalol, CO{QCnli^t)^. 
Bornyval . — Bornyl isovalerate, C4H3CO.O.C|5Hij. 
Bomymlt New . — Bornyl isovaleryl glyoollate, 


C4H,COOCH,.COOC,oH,,. 

Borojorm . — Solution of formaldehyde in sodium 
glycoroborato. 

Borsalyl . — Sodium borosalic^Oate. 

Boroveriin . — Hexamethylenetetramine triborate. 


C,Hj3N4,3HBO.. 


Bromcigon , — Albumin preparation containing 
Bramdiat cryat. — ^/S-Naphthyl ethyl ether, CiqH 
Brometone . — ^Tribromo tertiary butyl alcohol, 


bromine. 

7.O.C.H4. 


CBr3.0(0H,)jOH. 


C4H4(0CH3)(0C44H..). 

Chinaphenin. See quinaphenin. 

Chinaphthol. See (|uina|mthol. 

Chinexmal. See qumeonal. 

Cliininum lygoainatum. See quinine lygosinatc. 
Chinoform. See quinoform. 

Chinoaol. See quinosol. 

Chloralatnid . — unloral formamide, CCl3.CH(OH).CO.NH| 
C’Aioretonc.— Trichloro tertiary butyl alcohol, 

CC1,.(CH,).C.0H,4H30. 

Uhlorin. — Dinitroresorcinol, (NOH)O : C4H3 : O(NOH). 
Chlorobrom . — A solution of potfMsium bromide 6, 
chloral formamide 6, and water 58 parts. * 

Chloryl anaeatheiic . — Ethyl chloride. 

Chromoform . — Combination of methylbexamethylene* 
tetramine and dichromic acid, (C3H|gN40H3)|Cr307. 

Ohryaoform. — Dibromodi-iodohexamethylenetetmmiiie, 
C.H3Br,l3N4. 

Cibrola . — Probation of milk and glycerophosphates. 
Cicatricine . — A solution containing thiosinamine, 20, 
antipjTine 33, and euoaine lactate 0-o5 part per 100, 
Cfton’w .-—Sodium anhydromethylenecitrate, 

^'^^<X^H*.COONa 

CUrocoll . — ^Neutral aminophenacetin citrate, 

Cocaeihylin . — Ethyl ester of bensoylecgonine, 

C.HjCO.CgHjjNO.COOCtH,. 

Codeonal . — Mixture of 1 part of inedinal and 2 of 
codeine- veronal. 

CokUin . — Cholalic acid, CggHgnOg.HgO. 

Coryfin . — Montbyl ethyl glycmlate, 


BromtTiol . — Brominated sesamd oil (33% Br). 
Brominoieum. See brominol. 

Bromochinol . — ^Acid dibromosalicylate of quinine, 
Ca^*4N,Oy2C.H3Br,(OH)COOH. 

Bromoglidin. — V^eat gluten pix'paration containing 
10% Br. 

BromoghUen . — Vegetable albumin preparation containing 
8%Br. 

anmuAein . — Brominated unsaturated fatty acids of 
almond oil (20% Br). 

BromoproUin. See bromogluten. 

Bromotan. — Bromotannin-methylene-urea. 

Bremurai. — a^Bromoisovalerylurea, 


C4H,Br.CO.NH.CO.NH3. 

Brophenin, — ^Bromoisovalorylphenoooll ; a brominated 
phenetidine derivative. 

BrowM , — Bornyl bromovaJerate, CiHgBr.COO.CxgHi,. 
Bynin . — ^Liquid malt extract. 

Cacodyliagoi, — Qnaiaool oaoodylate, 

(CH,),As0.0.C3H4(0CH3hH|0. 

Cfxjupnidl. — Oineol (encalyi^i), C13H13O. 
( 7 (iicfaiyt€.-<Calciam iodide. 


CH,0(CjoH„).COOC,H3. 

Coxpyrin. See aootosal. 

Crea^fol. — Mercury-potassium salt of oresolsolphonic 
acid. 

Creaoateril . — ^Aoid ortho-oxalic ester of m-oresol, 
CH3.C.H40.C(0H),.C(0H),.0C3H4(CH,). 
Cryogenin. — m-Bensaminosomicarbaude, 

NH 3 .CO.C 4 H 4 NH.NH.CO.NH.. 

Cupferron . — Ammonium compound of nitrosophenyl* 
hydroxylamine. 

Cupratin . — Copper albuminate. 

CHpri'aa€pkil.-^ppet m-phenolsulphonate, 
(HO.C.H4.SO,)3 Cu. 

Cupricin . — Cujprous cyanide. 

UuprocUrol —Copper citrate, 2Cu304H407,5H30. 
Cuprol . — Compound of nucleinie acid and copper. 
Cuavlol . — Soluble copper citrate. 

Cydoform.--lnohntyl ester of p-aminobemoio add, 
C4H4(lilH^COOC4H3 

Cypridw.’-^Uercvacic iodide (1%) in sterilised oiL 
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Cyatamin, See hexamine. 

Cystogen. See hexamine. 

Vyatopurin. — Addition product of hexamethylenetetr- 
amine and sodium acetate, C,Hi|N4,2C|H,0,Na,6H,0. 
Deba. See veronal. 

Deatalone. — Solution of chlorotone in essential oils. 
Dermogm. Sec ektogen. 

Dmilgin. — “ Colloidal chloroform ” ; an albuminous 
substonoe combined with about 25 % CHCl,. 

DvU’Ciba. — Diallyl barbituric acid, 


Dictspirin. — Succinylsalicylic acid, 

(CH,.C 00 ),(C,H 4 C 00 H),. 

Digipotene. — Preparation containing the whole of the 
gluoosidos of digitalis leaves. 

Dioform. — Acetylene dichlorido, CHCl : CHCl. 

Diogen, — Sodium salt of aminonaphtholdisulphonic acid, 
NH,.Ci,H 4 (OH)(SOaNa)a. 

Diogeml. — Dibromopropyldiethylbarbituric acid, 




Dioxogen. — A 3 % solution of hydrogen peroxide. 
Diphml. — Salicylosalicylic acid, 

HO.OjH^.CO.O.CeHa.OOOH. 

DipropoRsin. — ^Uroa derivative containing the residues 
of 2 mols. of propflosin, CO(NH.C, 114.00203117)2. 
Disalol. — Phenyl salicylosalicylatc, 

HO.C,H4.CO.().OoU4.CO()CoH5. 


Eu]^yUii(,*^(fiSiztvae of equal proportions of primary 
and secondary theophylline-ethylene^mine, 

C2H^(NH,)„07H8N40,+C,H4(NH,)„2C7HaN402. 
iPw^rntnc.—tlaffeine preparation containing iodine. 
A’ttporpWwc.— Apomorphine methyl bromide, 
C,7Hi7N02.0HjBr,H,0. 

Eupyrine. — p-Phenetidine-vaniUin ethyl carbonate, 
04 H 4 (OC,Ha)N : CH.C.H,(OCH,)O.CO,C,H3. 
Euresd. — Resorcinol monoacetate, C4H4(OH)(0*OjHjO). 
Euquinine. — Quinine ethyl carbonate, 

CtHjO.OO.OCeoHjjNjO. 

Etuicopol, — Inactive scopolamine hydrobromide, 
C,7H2iN04,HBr. 

AWcriiw.— Addition product of theobromine-sodium 
and sodium iodide, 07H7N402Na,NaI. 

JRajodin.— Mixture of diacctyirufigallic acid tetramethyl 
ether 23 , ruhgallic hexamethyl ether 30 , and acetylnifigalhc 
pentamethyl ether 47 %. 

Feexin. See coredine. 

Fermenlaclyl. — Preparation of lactic acid bacilli. 
Feronudin. — Dry yeast extract. 

Ferratogen. See ferrinol. 

Ferrichihol. — Ichthyol preparation containing iron. 
Ferrinol. — Iron nucleinate ; contains 21 % KojOj and 

2i% P. 

Fibrolyain. — 16 % solution of a combination of thiosin- 
aminc (2 mols.) and sodium salicylate (1 mol.). 

Fluoram. — Ammonium bifluoride. 

Forgenin. — Tetiamothyl-ammonium fOrmate, 


Dispermin, — Piperazine, 

Durine .. — A formalin preparation. 

^ Dymal . — Didymium salicylate. 

Edind. — m-Amino-o-hvdroxylwnzvl alcohol hvdrochlo- 
ride, HO.C\Hj(NH2)OH2bH,HCl. 

EhfUdi’Hata “ 600 .” See salvarsan. 

Ektogen. Zinc f)eroxide. 

Elaraon . — Strontium salt of ehloroarsenobehcnolic acid 
( 13 % As.). 

Elbon. — Cinnamoyl-p-hydroxyphenylurea. 

Elertrargd . — Eloctrolytie colloidal silver. 

Embarin. — Sodium mercurisalicylsulphonate, 
Empyroform. — Condensation product of tar and form- 
aldehyde. 

Enesd . — Mercury salioylarsenate ( 38 % Hg). 

Bpinene. — 3 . 4 -Dihydroxvphonylethylmethylamine, 
(H0),0„H3.CH8.CH,.NH.CH,. 

Epinephrine. — o-Dihydroxy- 4 -mothylaminoethanol- 
ben7.eno,(HO),.C4Ha.CH(OH).CHj.NH.CH,. 

Epioaine, — l-Mothyl- 4 . 5 -diphenyleneiinidazole, 
C4H4 --C.N(Ch‘). 

J II 

C,H4-C w 


Epirenan. See adrenaline. 

Erepton. — Meat preparation in which proteins are 
completely resolved into amino-acids. 

Eriein. See mosotan. 

Ervaain. — ^Aoetyloresotinic acid. 

Eacalin. — Aluminium powder mixed to a paste with 
glycerin. 

Eatoral. — Menthyl borate, B(O.CioHi9)s. 

Euboruyl. — a -Bromoiso valeric ester of borneol, 
C4H8Br.COOCioHj7. 


Eucodeine. — Codeine methyl bromide, 0isH22NO„CH,Br. 
A’ttcof.-^uaiaool acetate, CH,0.C4H4().CjH,0. 
Eudrenine. — A solution containing 0 01 grm. of cucainc 
and 0*03 mgrm. of adrenaline per o.c. 

Euguform. — Aoetylated guaiaform (condensation pro- 
duct of guaiaool ana formaldehyde). 

Mixture of p-bromobenzoic acid, o- amino - 
bensoio add, and antipyrine. 
j^nmydrine.—Methylatropine nitrate, 

ChH,oN 03 (CH,),N 03 . 


H.C 00 N{CH 3 ) 4 . 

Formamint. — Preparation obtained from 1 mol. of 
lactose and at least 6 mols. of formaldehyde. 

Forman. — Chloromcthyl menthyl ether, CjoH,oO,f-H ^Cl. 
Form id n . — Formaldehyde- acetamide, 
CH3.C().NU.CH2()H or CHj.Cf : NHl.O.CHjOH. 
Formidin. — Methyiencdisalicylic iodide, f^ 5 H,sOeT 2 . 
Formitrol. — Formaldehyde preparation. 

Formolypiol. See formitrol. 

Formurd. — Addition product of hoxamothylenotetra- 
mine and sodium citrate, C4Hi2N4,C4H707Na. 

Fredo. — Calcium hydrosulphito. 

Furfvrin.—A glyoxalinc derivative, C3H8N2(C4H!,<i))g. 
(?aduof.— Extract containing the alcohol-soluble con- 
stituents of cod-liver oil. 

(Mlogen. — EUugic acid, C^iHgO^. 

Qaatroaa n. — Bismuth bisal icy late. 

Gauliheriamlol. — Methyl sal icy hwalicy late, 

HO.C0H4.CO.OC3H4.COOCH3. 

Olidine. — A protein prc})aration from wheat. 

Olonoi n. — N itrogly ceri n. 

Olycarbin. — Crlyceryl carbonate. 

Olycerin-formai. — A condensation product of form- 
aldehyde and glycerol, O.CIIo. 0 

CHjOH.CH— CHg. 

Olycobrom. — Glyceryl ester of dibromohydrooinnamic 
acid, C,H3[O.C().‘(CH‘Br),C,H3],* 

G/ycocyaminc.— Guanidine acetic acid. 

OlycosaJ. — ^Monosalicylic ester of glycerol, 

C3H3(0H)2.0.C0.C4H4(0H). 

Solution of iodoform and camphor in sesame 
oil. 

Oriaerin, Novum. — lodohydroxyquinoline sulphonio acid, 
C9H4l(OH)(SOsH)N, mixed with 20 % NaHCO*. 
Onaiachinol.—'Qmmno dibromoguaiacolate, 

C,H,Bra(OCH,)OH,C,oH,4N402. 

OuaiamaUin. — Mixture of malt extract and potassium 
sulphoguaiaoolate. < 

Ouatannin. — Guaiacol tanuooinnamate. 

Gywowb— Isobomyl isovaleratc, C4 Hb.COOCiqH27. 
Hectine . — Sodium bonzosulpl\o-p-aminophonylaninate, 
04H,.SO,.NH.C,H4.AgO(OH)(ONa), 

Hediorife.—Lactone of a-gluooheptonio acid. 
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HeflfQiton.— Amtnouio-silver mtrate-albtim«j|17^ Ag). 

—Basic bismuth pyrogallato, H0.ujH,0|Bi0H. 
Helicon, See aoetosaL 

HehniM . — Hexamethylonetetrammoanhydromethylene- 
eitrate, 0eHxtN4,C7H,07. 

Hemiaine, See adrenaline. 

HermopJienyl.’—yieTcuxy sodium phenoldisulphonate, 
<SO,Na)4C.H.O(Hg). 

Hetoform. — Basie bismuth cinnamatc, 

(O 4 H..CH : CH.C0,)aBi,Bi,03. 

Heiralin, — ^Addition product of resorcinol and 

hexamethylenetetramine, C4Hi2N4,C«H4(OH)j. 

Hexed. — Hexamethvlonotetraniine salicylsulphonic acid, 
C,H.,N4,(HO)C,H,(Ci()OH)SO,H. 

Hexamine. — Hexamethylenetetramine, 04111*^4. 
Hexanatrin. — Combination of hexamothyleuotetramino 
and acid sodium phosphate. 

Hexanitrin. — Mannitol hexanitrato, — 

0H,0(N0,)(CH0.N0,)4.CH4()N02. 

Hiatamin. — ^^-Iminazolylethylamine. 

Homorenon. — Ethylaminoaoetopyrocatechol hydro- 
ohlorido, (HO)j.C 4H3.CO.CH4.NH(C,H5),HC1. 

Hopogan. Si^e magnesium perhydrol. 

Hydramin. — A combination of p-phenylcnodiamine and 
quinol. 

Hydrargol. — Mercury suocinimide, [C4H4(CO),NJaHg. 
Hydrargotin. — Merctiry tannate (50% Hg). 

/fydrawan.— Solution of a mixture of arsenious, mercuric 
and potassium iodides and antipyrinc. 

Hydriodol. See cypridol. 

Hydrojtyrin. Sec apyron. 

Hydroaulphite N.F. — Condensation product of formalde- 
hyde and sodium hydrosulphite ; a mixture of formal- 
dehyde sodium bisulphit/C, NaHS0j,CH|0, and formal- 
dehyde-sodium sulphoxylaie, NaHSO|,CHjO. 

Hydrosulphite N.F. extra, or com., or extra cone . — 
Formaldehyde-sodium-sulphoxylate. 

Hyperol. — C^ompound of hydrogen peroxide and urea, 
^ith a trace of citric acid to render it stable. 

Hypnogen. Sec veronal. 

Uydraldite A. — See hydrosulphite N.F. 

Hydraldite 0 . — See hydrosulphite N.F. extra. 

/ocAiof.— Silver fluoride. 

Silver ichthyolsulphoriate (30% Ag). 
Ichthermol. — ^Mercury compound of iohthyol. 

Ich thosulphol. — Tch thyol. 

Ichthynal, See ichthosulphol. 

Ichthyolidin. — Piperazine ichthyolate. 

Ichthyol-aalicyl. — Mixture of ichthyol and sodium 
salicylate. 

Imogen. — Sodium diaminonapbtholsulphonate, 
(NH4),C\oH4(OH)SO,Na. 

/wdo/orm.— Salicylic methylene acetate ; from form- 
aldehyde and acetylsalicylic acid. 

Tnsipin. — Diglycollic ester of quinine sulphate, 
(CH,c 6 o.C 4 oH„N* 0)40.H4SC)4, 311,0. 
lodanytol. — 10% solution of iodine in anytin (a 33% 
solution of ichthyol). 

lodeigon. — Albumin preparation containing iodiqp. 
lodin. — Iodised arachis oil. 
lodinol. — Iodised sesam^ oil. 
/odiwd.—Monoiodoisovalerylurea, 

(CH,),CH.CHI.CO.NH.CO.NH,. 
lodocol. — Prepared from guaiacol and io<lino in sodium 
iodine. 

lodofan. — Monoiododihydroxybenzone-fonnaldehyde. 
lodoglidine. — Preparation of wheat gluten containing 
10% I. 

lodoglobin, — Di-iodotyroeine, 

H0.C4H,I,.CH,.CH(C()0H)NH.. 

lodogluten. — Preparation of vegetable albumin con- 
taining 8% 1. 

lodolen. — Combination of iodol (tetra-iodopyrrolo) and 
albumin ; contains 30% iodol. 

lodclin . — Quinoline ohloromcthyliodochloride, 


C,H,N(CH,api. 
lodolinum. See iodolin. 

lodolysin. — Preparation similar to tiodine ; contains 
43% thiosinamine and 47% 1. 
lodomenim. — ^Iodised casein containing bismuth (10% 1). 
lodophenin, — Tri-iodophenocetin. 
lodoprotein. — Albumin preparation containing 10% I. 
lodoxol. — Di-iodo-p-phenolsulphonic acid, 
C4H,I,(OH)SO,H,3H,0. 

lodylin. — Bismuth iodosalicylato. 
lodyloform. — Iodised gelatin (10% I). 
lohydrin. — Di-iodoisopropyl alcohol, 
CH,I.CH(OH).CH,I. 
lothion. Set‘ iohydrin. 
laarol. See ichthosulphol. 

Iso/orm. — p-Iodoxyanisol , CH.O.C.H-.IO,. 

laopral. — ^Trichloroisopropyl alcohol, CCl4.CH(OH).OH,. 

laiizin. — 1.8-Dihydroxyanthraquinone. 

Jecovol. — Emulsion of cod-liver oil with glycerophos- 
phates of sodium, calcium and iron. 

Joha. — Solution of 40% of salvarsan in iodinol. 
Kachin. — A pyrocatecliol photographic developer. 
Kakodylgacol. See cacodyliagol. 

Kalmopyrin. — Calcium aoetylsalicylato, 
(C,H,O.OC4H4.COO),Ca. 

Kahoae. — Casein preparation containing calcium. 
Kephaldol. — Pre[)aration made from phonetidine and 
salicylic and citric acids. 

Kinetine. — Combination of quinine and heotine. 
Kineurine. — Quinine glycerophosphate, 

C,H,0,H,PO,(C,oH,4N.O,)„4H,0. 
Koronhm fnromide. — Strontium bromide, SrBr,,6H|0. 
Krelos. — Mixture of tar distillates and rosin soap 
solution. 

Kresegol. See oresogol. 

Kreaosieril. Sec cresosteril. 

Kryogenin. See cryogonin. 

Kynurin. — Hydroxyquinoline, C,H4(0H)N. 

I Laclagol. — Powdered extract of cotton-seed. 

Lactanin. — Bismuth bilaoto-monotannate. 

Lacteal. — Preparation of lactic acid baccilli. 

Laciigen. See lactool. 

LactiUoids. See locteol. 

LactobacciUine. See lacteol. 

Lactone. See lacteol. 

Laxans. See purgon. 

Laxatol. See purgon. 

Laxen. See purgon. 

Laxoin. Soo purgen. 

Lecithol. — I^ecithin from egg yolk. 

Lecutyl. — Combination of lecithin and copper oinnamate 
(1-5% Cu). 

Lenicet. — Basic aluminium acetate, 
A1,(0H),(C,H,0,)4,H,0. 

Lentin. — /»-Phenylenediamine hydroohlorido, 
C,H4(NH,)„2HC1. 

Leptynol. — Colloidal palladous hydroxide suspended in 
sesamd oil. 

Leucoline . — Quinolinc,C4H4<:5^® * 9^ 

N : CH 

Levnrar^e. — ^Mercury compound of nuoleoprotein. 
Lemretin. — Dried yeast cells. 

Levurinose. tSee levuretin. 

Lipobromol. — Brominated poppyseed oil (33% Br). 
Lipoiodin. — Di-iodobrassidic acid ethyl ester, 

Ci.H 8,CI ; CLCOgCjH,. 

Lithium-diurelin. — ^Addition product of theobromine- 
lithium and lithiumsalicylatc, C 7H 7N 4O,li4HO.G|H4.0O,l4i« 
Lithyol. See ichthosulphol. 

Lodal. — ^An oxidation product of laudanosine. 

Z;o/o<o/.— Cod-liver oil charged with carbon dioxide. 
Irttcidcf.— Benzoyl peroxide, (C4H4.C00),0,. 

Luesan , — Giidine proporation containing moroury. 
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Lwniml. — Phenyl ethyl mnlonyluTea, 

&S?>0«>00 

Lycin. See aoidol 

liygoain. — ^Di-hydroxydibonKalaoetone, 

(H0.C,H4.CH : CH),CO. 

Lysochhr. — Chloro-m-orcsol, C^H ,Cl(CH,)OH. 

Lydoform. — A liquid formaldehyde potassium soap. 
Magnesium- pethydrol — Mixture containing magnesia 
and 16 or 26 % MgOj. 

Mdhnal. See veronal. 

Malourea. See veronal. 

Mallyl . — Dry malt extract ; contains about 90 % of 
soluble carbohydrates. 

Mareiin, — m-Tolylsomioarbazide, 

CH..C,H 4 .NH.NH.C 0 .NH,. 

Maricd . — Magnesium ricinolcate, (HO.Ci7HaiCO,)jMg. 
MedinaL — Sodium com^und of veronal. 

Melrubin . — Sodium 1 -phenyl-2.3-dimotlwlpyra2olono-4- 
aminomethano sulphonate, (/nHuNjO.NH.CJia.SOjNa. 
Melubrin . — Mercury salicylsulphonatt'. 

MerUhoj^henol . — Mixture of phenol 1, menthol 3 parts. 
Jfcrcttrwcoieofo,— Double oleate of cholesterol and 
mercury. 

Mergal. —A combination of mercury cholate and 
albumin tannatc. 

Merjodin , — Mercury di-iodophenol-p snlphonate, 
(HO.CeH,T,.SO,)aHg. 

Merlusan. — Mercury compound of tyrosine ( 53 % Hg), 
CgH^OaNHg. 

Merochinol . — Mercury hydroxyqiiinolinosulphonate, 
(HO.CaHaN.SOa)aHg. 

Meaoian . — Salicylic methoxymcthyl eater, 
H0.CflH4.C()0.€Ha.()CH8. 

Jf tihm i n . — ^Antipyrine ( pheny Idi methyl pyrazolone), 


..CO- 


CK 


Methyhhodin . — Methyl acctylsalicylaUs 
CaHaO.O. 0 ,H 4 .CO,CH 3 . 

Meivquinone . — Addition product of metol (methyl-p- 
aminophenol) and quinol, C 4 H 4 [H 0 (CH 3 )NH.C 4 H 4 . 0 H],. 
Mdramine , — See hexamine. 

Migralgine . — Mixture of antipyrine 88 , caffeine 9, and 
salicylic acid 3 parts, fused together. 

Momordicine. — Klaterin, CjoH j sOj. 

Momtal . — Ouaiacol methyl glycullate, 
CH,( 0 CH.).cb 0 C 4 H 4 . 0 CH,. 

Morphoaan . — Morphine methyl bromide, 
Ci.Hi,OaN.CHaBr,HjO. 

Mucogeine , — An anthraquinone derivative, 
CiaHiaNaO.Cl. 

Mydriasine , — Atropine methyl bromide, 
Cj,H„NO„CH 3 Br. 

Naphtholmlol. — ^/S-Naphthyl salicylate, 
HO.CeH 4 .COO.C 10 H,. 

Narcyl . — Ethylnaroeine hydrochloride, 
C„Ha 4 (C,Ha)NOe,HCl. 

Nar ^. — Silver nucleinate (10% Ag), 

Nealpon. See pantopon. 

Neoform , — Bismuth compound of tri-iodophenol, 

C4H,I,OBi(OH)a,BiaOa. 

Neokjiitol. — ^Triformyltrimethylenetriamine. 

NeopHne, — ^Hydroxycodeine, CiaHaoNOa(OH). 

Neopyrin, — Valerylaminoantip^Tine. 

Neoealvaraau . — Sodium 3.3'*ciiamino-4.4‘'-dihydroxy> 
ttnenobemsene'formaldehyde sulphoxylate, 

ra|.C*H,( 0 H)AB.Aii.C 4 H,( 0 H)NH(CH| 0 )S 0 Na. 
.Veosi(Nle.--'1bvlooatechm, (Ci|Hi 404 , 8 Ha 0 )aT. 


Nerolin.—-fi-Nnyhihy\ methyl ether, CioHfO.OHg. 
NturaUein , — Somum p-ethoxyphenylaminomethane sul 
phonate, Ca^^.C4H..NH.CH,.lfo,Na, 
3 rcttro^.--Diethylbromo-acetami<ie, 
(C,Hj),CBr.CO.NHt. 

.yi^ron.— 1 . 4 -Diphenyl- 3 , 6 -ondanilodihydrotriatole, 

N(C4Ha) N 

CH.N(C,H,).C 

\N(C,H.)/ 

Nizin. — Zinc sulphanilate, (NHa.C4H4.SOa)aZn. 
JVowrgfon.— Protein preparation containing 10 % Ag. 
Novaspirin. — Methylonecitrylsalicylic acid. 

Novatophan. — Ethyl 6 -methyl- 2 -phonylquinolino- 4 -car 
boxylate, C,Ha.C,H;N(CHa)COOC/la. 

Noviform. — Bismuth compound of tetrabromopyro 
catechol. 

.^owcoinc.— p-Aminobenzoyldiethylaminoethanol hy 

drochlorido, NHa.CoH4CO.O.CH,.CHa.N(C,Ha)„HCI. 
Novocol.-^odinm monoguaiacol phcMphato. 

Nusleogm. — l*roparation containing iron nucleinate an( 
arsenic. 

Oleamdyne. — Preparation oontaining oleic acid, aconi 
tine, atropine, morphine, and veratrine. 

Oleoguaiacol, — Ouaiacol oleate, CHj0.C4H40.C0.Ci,H33. 
Omnopon. See panto|M)n. 

OmorU. See novargan. 

Optochin. — Ethylhyarocupreine. 

(kexin, — Phenyldihydroquinazoline, 

Ortfttdow.— Sodium methyl aeetyl-p-aminophcnylarsi 
nate CjH.O.NH.C.H ^(CHa). ABO(OH)(ONa). 

Ortizon.. — See hyperol. 

Ow/errta.— Vitellin preparation containing iron. 
OxylUh . — Sodium peroxide. 

Oxyntin.—A combination of albumin and hydrochlori( 
acid. 

Palmiacol. See oetiacol. 

Pantopon. — Mixture of the soluble hydrochlorides o 
ophim alkaloids. 

Parabiemut. — Bismuth paranuoleinate. 

Paravodine. — Dihydroci^eino, C, ,Ui ^(OCH g)(OH)NO 

Paralysed. — Solid crcsol preijaratioii, 

CcH4(CH3)OK,3C4H4(CH,)OH. 

Pnraj-tn.- Dimcthylamino- 1 . 7 -dimetbylxanthine, 
/N(CH 8 ).C.C 0 .N(CH,) 

(CH^leN.C/ II I 

C.NH.CO 

Pegnifie. — I*roparation of lactose and rennet. 

PeMidol. — Diacety laminoazotolucne. 

Ptpsalia. — Preparation of pepsin and sodium chloride, 
Perborax. — SoAum perborate, NaB 0 |, 4 H| 0 . 

Perborol — See perborax. 

Perkydrit. — See hyiierol. 

Perhydrol. — Solution of hydrogen peroxide, 100 vol., o 
30 % by weight. 

Permidan. — ^Dimothy laminopyrazolone, C4H9N gO. 
Pl^nalgin. — Phosphoammoniuacetanilide. 

Pnenamine. — Araino-aoet-p-phonetidine hydrochloride 
C,H50.C.H4.NH.C0.CHg.NH„HCl. 
Phenoiax. See purgen. 

Phenoaal. — Monophenetidide of salioylacetio acid, 
C00H.C,H4.0.CHg.C0.NH.C.H4.0CgH3. 
Phenoval. — Bromovalerylphonetidine, 

C4HgBr.C0.NH.C4H4.0C,Hg. 

PAcny/orm.— Condensation product of phenol am 

formalmshyde. 

Phenylon, See methozim , 

PAo6w.-^% solution of ohloro*m-oreeol in potasl 
castor oil soap. 

Photoxylin. See celloidin. 

PicrastolL — Dimethyloldiformylmethenyltetramethylenc 
^ pentamine, 


PicmUjL-^Hv^ picr»te» 

Pinabol,-^A pyrogaUol ^tographio devaloM in whioh 
part of the alkali usually employed is replaced by sodhun 
aminoaoetate. ** 

Piraf.— PypogaUol, 

Pleeapol.‘^~CoaBiate ohiefly ox p>aminoben£oyleagonol, 
NHt.C«H 4 CO.O.CgH^C|Hs)OCH 3 , tricresol (a mixture of 
the three oresols) and formaldehyde. 

PUiatopoH , — Similar to pantopon, except that it contains 
no narcotine. 

Pneumin . — Condensation product of creosote and form- 
aldehyde. 

PneumoMn . — ^Amyl thiotrimethylamine. 

Propwin . — Propyl ester of p-aminobonzoic acid, 

NH,.C«H4.C00C,H,. 

Proponah — ^Dipropylbarbituric acid, 

(C,h,).c<^®;NH>co 

PropoaoU. — Creosote phenylpropionato. 

Proioaal, — Salicyclio acid glycerol formal ester, 

0.CH,.0 

H0.C,H4.C0.0.CH,.CH— CH,. 

Prolylin . — Albumin preparation containing phosphorus. 

Purgatin , — ^Anthrapurpurin diacetato, 

CuH,0.(0H)(0.C,H.0), 

Purgaiol. See purgatiu. 

Piifffen.— Phonolphthalein, 

Pyoktanin . — Methyl Violet, 

fC4H4.N(CH,),],(C.H4.NH.CH3)C.Cl. 

Pyracetoaalyl. — Addition product of antipyrine and 
acetylsalicylic acid, CiiH|aN, 0 +C,Hg 0 . 0 C.H 4 .C 00 Hi. 

Pyrobromone. — Bromodimethylaminoantipyrine. 

PyroTtal. — ^Antipyrine salicylacotate, 

C„HiaN,0,H0.C4H4C0.CH,.C00H. 

Pyrophan . — Combination of pyrogallol and dimethyl- 
amine. 

QuietoL — Dimethylaminodimethylisovalerylpropyl ester 
hydrobromido, 

Quinaphenin . — Phenetidino quinine carbonic ester, 
C0(NH.C4H4.0C,H4)(C,„H,3N,0,). 

Quinaphthol . — Quinine /S-naphtholsulphonate, 

C.oH.4N,Oa,(HO.CioH4.S03H)3. 

Qutneonal. — Compound of quinine and veronal 

(^inine lygoai-nate. — Dihydroxydibenzalacotone-quinino, 
CO(CH : CH.C.H40H.C,oH,4NaO,)3. 

Qu»no/om.— Quinine formate, CaoHj 4 N,Ot,HCOOH ; 
also a condensation product of cinchotannic acid and 
formaldehyde. 

Quinonyrin. — A combination of antipyrine, 2, and 
quinine hydrochloride, 3 parts. 

Quinoaol . — ^Mixture of nydroxyquinoline and potassium 
sulphates, C^«N0S0«K,4H,0. 

Quinotraptn. — ^Hexamethylenetetramine quinate, 
C.HiaN4,C.H7(OH)4COaH. 

Megulin. — Broken-up agar-agar with 25% of Casoara 
extract. 

Bkaaidol , — Besorcylbenzoic acid ethyl ester, 

(H0),C.H,.C0.C,H4.C0,C3H3. 

Bexoian. — Methylonotannin-urea, 

C, 4 H* 09 .CH,.NH.C 0 .NH,. 

BhtunuUin , — Saloquinine salicylate, 

H 0 .C,H 4 .C 00 .C„H 33 N 30 ,C 4 H 4 ( 0 H)C 00 H. 

Rhoiaform . — ^Addition product of hexamethylenetetr- 
amine and methyl thiocyanate, C|H|gN 4 ,CH 3 CNS. 

Btqpaa. — Soluble brown powder containing 50% of 
ipeoaouanha alkaloids in the form of their hydroohlomes. 

RomgcAUt C. — See hydrosulphite N.F. extra. 


4Sii5e5m»iie.<--CaIcinm dibromobehenate (20% Br), 

(CgtHi jO gBrs)tCa 

Sagodin , — Calcium monoiodobehenate, (C||H 4 |OgT)fOa. 
Salacetin. See acetosal. 

See acetosal. 

Salibromin . — Dibromosalicylio methyl ester, 
CgHgBrgfOHlCOOCHg. 

Salicreol . — Creosote salicylate. 

Solimenthol . — Month vl salicylate, HO.CgH^.COOC.gH.g 
— Bornyl salicylate, HO.C 4 H 4 ,COO.OioHi,. 
Sahered. I^e salicreol. 

Saloquinine. — Salioylquinino, HO.C4H4.OO1. C,.H..N, 0 . 
Salufer . — Sodium silicofluorido. 

Salvarmn . — Dihydroxydiaminoarsenobenzene dihydro- 
ohlorido, 

HCl.NH,(OH)C.H,.AB.A8.C.H,(OH)NH|.Ha,2HgO. 
Salvarmnf New.—Heo neosalvarsan. 

Santheoae. — Theobromine, CgH .(CH g) gN gOg. 

Santyl . — Santalyl salicylate, HO.CgHg.COO.CuHgg. 
Sauerin . — Preparation of lactic acid baocilli. 

Savore . — Preparation of milk, cereal proteins and 
albumoses, and carbohydrates. 

Scopomorphine . — Sterilised solution containing per o.c., 
0*0006 grm. of euscopol and 0*015 grm. of morpmne hydro- 
chloride. 

Sedeff . — Effervescent preparation containing opium, 
bismuth, and digestive ferments. 

Sennatin . — Preparation containing the active principles 
of senna leaves. 

Senrutx . — Preparation containing the water-soluble 
glucosides of senna leaves. 

SidonaU New . — Mixture of quinic acid, C 4 Hy(OH) 4 COgH, 
and its anhydride. 

Soamin . — Sodium arsanilate, 

NH*.C4H4.AsO(OH)(ONa),5HgO. 

Holurol . — Thyminic acid (nuclootinphosphorio acid), 

CgqHggNiOigfP gOglg. 

Somnofortn. — li^lixture of ethyl chloride 60, methyl 
chloride 35, and ethyl bromide 5%. 

Silver formonucloinate (20% Ag). 

Spirarayl . — Sodium salt of arsenophenyl^ycine, 

(CO,Na.CHg.NH.C4H4)gA8,. 

'Monoglycol ester of salicylic acid, 
HO.C4H4.COO.CHg.CHgOH. 

Stearoaan . — Compound of santalol and stearic acid. 
Stovaine . — Hydrochloride of dimethylamino tertiary 
amvl benzoate, C,H*COO.C(CH,)(CgH 4 )CH,N(CH,)|,HCl. 
^iyptd. — C'otarnine phthalate, 

(CxgH„NO,)„C.H4(COOH)g. 

Subcutin . — Ansesthosin phenolsulphonate, 

C4H4(COOCgH4)NHg,HO.CgH4.SOgH. 

Sublamine. — Mercuric ethylenediamine sulphate (43% 
Hg). 

Sucramine . — ^Ammonium salt of ^chorin. 

Sulfoid . — Preparation of colloidal sulphur (80% • S) 
with an albuminous substance as protective colloid 
Sulphofortn . — TriphenyLstibine sulphide, (CgHglgSbS. 
Suprarenaline. See epinephrine. 

Suprarenine. See adronaline. 

Synthalin . — Pipcronylquinolineoarboxylio acid methyl 
ester, CHgOg.C.lf,.CgH 4 N.COOCH,. 

Syrgol. — CoUoi^l sUver. 

TacAid . — Silver fluoride. 

Tanargan. — A combination of tannin and silver 
albuminate. 

Tanninphenolmeihane , — Condensation product of tannin 
formaldehyde and phenol. 

Tanninihynuimethane. — Condensation product of taniun, 
formaldehyde, and thymol. 

Tanniamuth. — ^Bismuth bitannate. 

Tanniad. — ^Methyleneditannin (CigHaOglgOHg. 
Tannobromine,-~A combination cd dibromotannin and 
formaldehyde. 
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Tannocteotofonn * — Condensation product of ^nain, 
formaldehyde, and creosote. 

Tannogmiafom,--<ion!^jiMiion product of t%fmin, 
formaldehyde, and guaiaooL 

Tanwfthymal. See tanninthymolmethane. 

Tannyl. — Oxyohlorocasein tannate. 

Tejumn. — Solution containing, per c.o., 0*0005 grm. 
of /J'iminazolylethylamino and 0*02 grm. of p-hydroxy- 
phenylethylamine. 

Combination of coagulated blood albumin 

and iodine. 

Theobromose. — Lithium compound of theobromine, 
C^H^N^OjLi. 

Theocin. — Sodium compound of theobromine, 
CyH^N^OjNa. 

TAcoZac/»n.— Addition product of theobromine sodium 
and sodium lactate. 

I’Acosa/in.—Addition product of theobromine-sodium 
and sodium sulphosalicylato, C7H7N40,Na,C7H£0a.S0aNa. 

Thephorin . — ^Addition product of theobromine-sodium 
and sodium formate, C7H7N40,Na,HC0|Na,H|0. 

TAermioZ.— Sodium phenylpropiolate, CjHj.C • C.CO.Na. 

Thialion. — Preparation containing sodium sulphate 
(26%), citrates of sodium (56), potassium (3) and lithium (3), 
sodium chloride (3) and water (9%). 

Thigenol. — So^um salt of ichthoform (condensation 
product of ichthyol and formaldehyde). 

Thiophy8em.-^e0 tiodine. 

Tholafnrm. — Mixture of equal parts of menthol and 
trioxymcthyleno. 

ThropfUed. — 60% solution of erythrophloino hydro- 
chloride (from casoa bark) in eugenol. 

Thymatol. — ^Thymol carbonate, CO(O.CioKi3)i* 

ThymegoL — Mercury potassium salt of thymol-p- 
sulphonato. 

ThymoUn. — Mixture of naphthalene 18, camphor 1, 
and thymol 1 part. 

j Thymoloform. — Condensation product of formaldehyde 
and thymol. 

TAyresoZ.-— Sanialol methyl other, C15HJ3O.OH3. 

Tiodine, — Thiosinamine ethyl iodide, 

C3Hj.NH.CS.NH3,C,Il5L 

Toxynon. — Sodiu m ni-acetylaminomercuribenzoate, 
HgOILC«H,(NH.C,HsO)COaNa. 

TricaZcoZ.-^olloidal combination of tricaloium phosphate 
and albumin. 

Tricarbin, See glycarbiii. 

Triferrin. See ferrinol. 

Trigemin. — Compound of butyl chloral hydrate and 
pyramidone (dimetny laminoantipyrine) . 

Trilactinc, — Prej)aration of lactic acid bacilli. 

Trinitrin, — ^Nitroglycerin. 

Trixidin. — An ommsion of antimony trioxido (30% 

Sb,0,). 

Tryen. — See Griserin, Novum. 

Trygase. — Dried yeast cells. 

Trypan Red. — I^pared from totrazotised benzidine- 
sulphonio acid and 2 mols, of sodium naphthylaminedi- 
sulphonate, (S03H)C3H3.Na.CaoH4(SOaNa)tNHa 
C,H4.N,.CioH4(SO,Na),NH,. 

Tryparosan, — Chlorinated Parafuohsin. 

Tykaisin. See kalmopyrin. 

TyUithin. See apyron. 

TyZmarin.— Aoetyl-o-ooumario acid — 

C,HsO.OC,H 4.GH : CH.CO*H. 

Tylnairin . — Sodium acety Isalicylate, 
CjHjO.OC.Ha.COONa. 

!Fyr«minc.— p-Hydroxyphenylethylaminehydroohloride, 
HO.CaHa.CjHa.NH^HCl. 

Vhnarene. See mosotan. 

Unal. — ^Alkali salt of p-aminophenol hydrochloride; 
rodinal is the concentrated solution. 

l^rom*iwa«^*pyrin.-— Antipyrylurea, 

NHa.CO.NH.CnHnN,0. 

•Vrapurgol. See helmitol. 


Urea-bromine. — Combination of urea and oalcium 
bromide (36% Br),4CO(NH|)|,CaBrt. 

Uritone. — ^ hexamine. 

Urocitral. — Addition product of theobromine-eodium 
and sodium citrate. 

f7rodonaZ.-~-6ranular preparation of hexamethylene- 
tetramine, sidonal (piperazine quinate), and lysidine 
( methylglyoxalidine). 

Urogemn. — ^Addition product of theobromine and 
lithium hmpurate, C7H8N40„C,H3.C0.NH.CH,.C0,Li. 

Tirol. — Urea quinate. 

Urosin. — Lithium quinate, C4H7(OH)4COOLi. 

Urotropine^ New. See helmitol. 

Valamin. — Isovaleric ester of tertiary amyl alcohol. 

FaZeariw. — Valoryltrimethylammonium cUoride. 

Valisan. — Bomylbromoi80valeratp,C4H8BrCO.OCioHi7. 

FoZyZ. -Valorio diethylamide, C4H9.CO.N(C,H5)j. 

Veronal, — Diethylbarbiturie acid (dicthylmalonylurea), 

{c.h,),c<{:|5;J5{}>co. 

Veropyrin. — Mixture of dionine (ethylmorjihine hydro- 
chloride) 0*01, veronal-sodium 0*2, and kalmopyrin, 0*5 
part. 

Ve^ahine, See hexamine. 

Vesipyrine. — Phenyl acetylsalic^'latc, 

CH3.CO.OC,B4.COOCoH3. 

V imopyrin. — p- Phenotidine tartrate. 

V ioform . — H ydroxyquinolino chloroiodide, 

Cs,HoN(OH)lCl. 

Vitafer. — Preparation of milk and glycerophosphates 
of calcium and sodium. 

Xaxa. See acetosal. 

Xaxaquin, — Quinine aoetylsalioylate, 

CaoH84N,03,CH3CO.OCoH4.COOH. 

Yara-yara, — See nerolin. 

Yatren. — See Griserin, Novum. 

Zymin, — Special dry po^vdered yeast. — A. S. 

Report of Select Cotnmittee on Patent' Medicines. Parlia- 
mentary Paptjr. Wyman and Sons, Fetter Lane, E.C. 

Price 3d. [T.R.] 

The Select Committee appointed to consider and inquire 
into the question of the sale of patent and proprietary 
medicines and medical preparations and appliances, and 
odvortisomonts relating thereto, and to report what amend- 
ments, if any, in the law arc necessary or desirable,** have 
issued their report. It deals with the law in foreign 
countries, in British Dominions and in the United King- 
dom, legal and official anomalies, the inadequacy of existii^ 
law, statistics of the trade in proprietary remedies, analysis 
of secret remedies, fraudulent claims, etc. 

Findings of the Committee. 

After careful consideration of the evidence laid before 
them the Committee find : — 

(1) That there is a large and increasing sale in this 
country of patent and proprietary remedies and appliances 
and of momoated wines. 

(2) That these remedies are of widely differing characters, 
comprising (a) genuine scientific preparations ; (6) un- 
objectionable remedies for simple aUments ; and (c) many 
secret remedies making grossly exaggerated claims of 
efficacy ; causing injury by leading sick persons to delay 
in securing medical treatment ; containing in disguise large 

a ortions of alcohol ; sold for improper purposes ; 

Msing to cure diseases incurable by medication; or 
essentially and deliberately fraudulent. 

(3) That this last-mentioned class (c) of remedies con- 
tains none which spring from therapeutical or medical 
knowledge, but that they are put upon the market by 
ignorant persons, and in many cases by cunning swindlers 
who o^loit for their own profit the apparently invincible 
oreduUW of the public. 

(4) lliat this constitutes a grave and widespread public 
evil. 
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(5) That in Britiih Dominions and foreign oonntries 
severe Ic^ rostriotions exist, and that there is a tendency 
still further to strengthen the law against these articles. 

(6) That no Depi^ment of State and no public officer 
is charged with the duty of controlling the sale and 
advertisement of proprietary remedies in this country ; 
that the Home Office and the Local Gk)vommont Board 
are virtually powerless in this respect ; that the Brivy 
Council Office, though supposed to be specially concerned 
with the sale of drugs, has no initiative in the matter, 
and, in fact, it fulfils no useful function in this connection. 

(7) That the existing law is chaotic and has proved, 
inoperative, and that successful prosecution for fraud in 
the advertisement and sale of secret remedies is fraught 
with the greatest difficulty, though the l^blio l^osecutor 
has perhaps not sufficiently tested the powers of the 
exisliim law in respect to such cases. 

(8) imat consequently the traffic in secret remedies, 
except as regards scheduled poisons and the grosser forms 
of impropriety, is practically uncontrolled in this country. 

(0) That this is an intolerable state of things, and that 
now legislation to deal with it, rather than merely the 
amendment of existing laws, is urgently needed in the 
public interest. 

(10) That grave injury is caused to the public by the 
existing large sale of medicated wines. 

(11) And that while, for reasons already given, it is not 
desirable to require the exhibition of formula of every 
secret remedy, nevertheless it is improper that under the 
protection of the law enormous quantities of alleged 
remedies should bo sold the composition of which is 
unknown to any person except the manufacturers of them ; 
and that, therefore, the formulsa of all secret remedies 
should bo required to be communicated to a competent 
officer appointed under the authority of a Minister of State, 
but that such formulae should not bo divulged to any other 
person except as hereinafter recommended. 

JlecommendcUioTia of the Committee. 

The Committee, therefore, recommend : — 

(1) That the administration of the law governing the 
advertisement and sale of patent, socrot and proprietary 
medicines and appliances bo co-ordinated ana combined 
under the authority of one Department of State. 

(2) That this administration bo part of the functions 
of the Ministry of Public Health when such a Department 
is created, and that in the meanwhile it be undertaken 
by the Local Government Board. 

(3) That a competent officer bo appointed to this 
Department, with the duty of advising the Minister at the 
head of the Department concerned regarding the enforce- 
ment of the law in respect of these remedies. 

(6) That there be established at the Department con- 
cerned a register of manufacturers, proprietors, and 
importers of patent, socrot and proprietary remedies, and 
that every such person bo required to apply for a certificate 
of registration and to furnish (a) the principal address of 
the responsible manufacturer or representative in this 
country, and (6) a list of the medicine or medicines pro- 
posed to be made or imported. 

(6) That an exact and complete statement of the 
ingr^ients and the proportions of the same of every 
patent, secret, and proprietary remedy ; of the contents 
other than wine, and the alcoholic strength of every 
medicated wine, and a full statement of the therapeutic 
claims made or to be made; and a specimen of every 
appliance for the cure of ailments other than recognis^ 
surgical appliances, bo furnished to this Department, such 
information not to be disclosed except as hereinafter 
recommended, the Department to control such statement, 
at their discretion, by analyses made confidentiaUy by the 
Government Chemist. 

(7) That a Special Court or Commission be constituted 
with power to j^rmit or to prohibit in the public interest, 
or on the ground of non-compliance with the law, the sale 
and advertisement of any patent, secret, or proprietary 
remedy or appliance, and that the Commission appoint^ 
for the purp^ be a judicial authority such as a metro- 
politan police magistrate sitting with two assessors, one 


ap^inted by the Dep^ment and the other by some such 
body as the London Chamber of Commerce. 

(8) ^^at the President of the Local Government Boiu^ 
(or Minister of Health) have power to institute the neoes- 
sagr proceeding to enforce compliance with the law, the 
sale end advertisement of any patent, secret, or proprietary 
remedy, or appliance 

(0) That a registration number be assigned to every 
remedy permitted to bo sold, and that every bottle or 
package of it be required to bear the imprint “ R,N. 

. (with the number), and that no other words 
roforringio the registration be permitted. 

(10) That in the cose of a romody the sale of which is 
prohibited, the proprietor or manufacturer be entitl^ to 
apfioal to the Hi^ Court against the prohibition. 

(11) That the Department be empowered to require the 
name and proportion,, of any poisonous or potent drag 
forming an ingredient of any remedy to be exhibited upon 
the label. 


(12) That inspectors be placed at the disposal of the 
Department to examine advertisements and observe the 
sale of proprietary remedies and appliances. 

(13) That an annual fee be payable in respect of every 
registration number issued. 

The Committee makes the following recommendations 
regarding the amendment of existing laws : — 

(1) That the Stamp Acts bo consolidated and amended 
to remove the numerous existing anomalies and unreason- 
able exceptions. In this connection, pure drugs vend^ 
entire under a fancy name should no longer be exempt 
from duty ; the distinction between the name of an ail- 
ment, and the name of an organ the seat of that ailment, 
should be abandoned; and the exemption of me^cines 
generating carbonic acid gas should be omitted. Further, 
any reference in advertising matter to the Government 
stamp should be prohibited, and no name of a proprietor 
or firm should be printed upon the stamp. 

(2) That the Indecent Advertisements Act be amended , 
on the lines of Lord Braye’s Bill. 

The Committee further recommend the following legis- 
lative enactments ; — 

(1) That every medicated wine, and every proprietary 
remedy containing more alcohol than that required for 
nharraacological purposes, be required to state upon the 
label the proportion of alcohol contained in it. 

(2) That the advertisement and sale (except the sale by a 
doctor’s order) of medicines purporting to cure the follow- 
ing diseases be prohibited : — 


Caneer. 

Consumption. 

Lupus. 

Deafness. 


Diabetes. Locomotor ataxy. 

IWlysis. Bright’s disease. 

Fits. Rupture (without 

Epilepsy. operation or ap- 
pliance). 


(3) That all advertisements of remedies for diseases 
arising from sexual intcreourse or referring to sexual 
weakness be prohibited. 

(4) That all advertisements likely to suggest that a 
medicine is an abortifacient be prohibited. 

(5) That it be a breach of the law to chai^ the compo- 
sition of a remedy without informing the Department of 
the proposed change. 

(6) That fancy names for recognised drugs be subject to 
regulation. 

(7) That the period of validity of a name used as a trade 
mark for a drug be limited, as in the case of patents and 
copyri^ts. 

(8) That it be a breach of the law to give a false trade 
description of any remedy, and that the following be a 
definition of a false trade description : — A statement, 
design, or device regarding any article or preparation, or 
the drugs or ingredients or sutatances contained therein, 
or the curative or therapeutic effect thereof, which is false 
or misleading in any particular.” And that the onus of 
proof that he had reasonable ground for belief in the truth 
of any statement by him regarding a remedy be plac^ 
upon the manufacturer or proprietor of such remedy. 

(9) That it bo a breach of the law — 

(a) To enclose with one remedy printed matter 

recommending another remedy. 
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{h) To invite suSerei* ficom any ailment to ooneapond 
wili the vendor of a remedy. 

(c) To make use of the name of a fictitious j^rson in 
connection with a remedy. (But it should be within the 
power of the Department to permit the exemption of 
an old-established remedy from this provision). 

(d) To make use of fictitious testimonials. 

(e) To publish a recommendation of a secret remedy 
by a memcal practitioner unleM his or her full name, 
qualifications, and address be given. 

if) To promise to return money paid if a cure is not 
effected. 

In conclusion, the Committee beheve that departmenUl 
and legislative action as outlined above will not inflict 
injustice upon any patent or proprietary' medicine or 
appliance; that it will, alike by its operative and its 
deterrent effect, afford the public efficient and urgently 
needed protection against injury and fraud ; and that no 
measures of a smaller scope will secure this result. 

PATENTS. 


xm-sxFLOsnnss; matches. 

PATBirrs. 

Expiotive ; Aniimony-sviphide-coated granvhted . 

W. R. Hibbard, Assignor to E. I. du Pont do Nemours 
Powder Co., Wilmington, Del. U.S. Pat. 1,108,437, 
Aug. 26, 1914 ; date of appl, Sept. 20, 1913. 

A BLAOK powder, the grains of which are coated with 

antimony pentasulphide. — K. W. L. 

Explodives mih liquid oxygen ; Oompoeition for^ forniing 

. Protective sheath or envelope for liquid-air or 

liquid-oxygen explosives. G. Claude, Assignor to Soc. 
L’Air Liquide (Soc. Anon, pour I’Etude et I’Exploitation 
des Proo6d4s O. Claude), Paris. U.S. Pats. 1,111,247 
and 1,111,248, Sept. 22, 1914. Dates of appl., Jan. 25 
and Feb. 4, 1913. 

See Pr. Pats. 460,760 and 461,26.5 of 1912 ; this J., 1913, 

627.— T. F. B. 


\Mediciival'\ Table sail. F. Howe, Woodford Green, Essex. 

Eng. Pat. 22,322, Oct. 3, 1913. 

Volatile oil of celery is incorporated by spraying with 
a mixture of sodium chloride and aoetosalicylic acid. 
Proportions given are 10 grras. of the acid, 427-5 of sodium 
chloride, and 7-5 minima of a solution (I in 10) of the oil 
in rectified spirit. The product is dried at a low tem- 
perature and sifted. — F. Sodn. 


Formaldehyde; Process of making . H. von Hoch- 

stetter, Constance, Germany, Assignor to Perth Amboy 
Chemical Works, Now York. U.S. Pat. 1,110,289, 
Sept. 8, 1914. Date of appl., April 28, 1914. 

A MIXTURE of methyl alcohol vapour and air is passed at 
a suitable tom])erature over a metal of the platinum group 
with which “ is associated ” another metal ; rhodium and 
ilver may bo used as the two metals (see also U.S. Pat. 
1,100,076 ; this J„ 1914, 844).— T. F. B. 


Organic bases; Manufacture of double compounds of 

[with gold salts]. Farbwerko vorm, Mcister, Lucius, und 
Pruning. Ger. Pat, 276,134, Jan. 26, 1913. 

Organio hoses or their salts, other than canthoridyl- 
ethylenediomine, ore combined with auricyanic acid or an 
auricyanate, forming compounds which may be used in 
the treatment of tuberculosis (see also Oer. Pats, 269,661 
and 272,291, and Eng. Pats. 1837 and 1869 of 1914 ; this 
.r., 1914, 375, 668, 767, 806).— T. F. B. 


Scopolamine solutions; Process for 'irreparhig . W. 

Straub. Ger. Pat. 276,6.64, Aug. 19, 1913. Addition 
to Ger. Pat. 266,416 (see this J., 1914, 42). 

The polyhydric alcohol used in the process of the princi^l 
patent, is now replaced by a sugar. For example, a stable 
solution is obtained by dissolving 2 grms. of sco^)olamine 
hydrobromide in 7-6 litres of water, addim; 600 grms. of 
dextrose, and j)a8teuri8ing or sterilising.— T. F. B. 


Cmmarin : Process for preparing . Kinzlberger und 

Co. Ger. Pat. 276,667, Nov. 11, 1913. 
Chlorohydrocinnamic acid is heated with an alkali 
hydroxide above 200® C., under nrossure ; the raelilotio 
acid, which is produced in good yield, is converted by heat 
into hydrocoumarin, and this is dehydrogenated, e.g., by 
heating uith chlorine or sulphur, at a temi)erature near 
the boTling-point of coumarin.— T. F B. 

Sodium salt of acetylsalicylk acid and Us homologues ; 

Process for preparing the . J. A. Wiilfing. Ger. 

Pat. 276,668, April 4, 1913. Addition to Oer. Pat. 

270,326 (sec this J., 1914, 439). 

Acetylsauoylio acid or one of its homologues (in the 
lienieno ring) is dried, finely powdered, and treated with 
an equivalent quantity of anhydrous sodium carbonate 
in preseiioe of an idkyl ester of an aliphatic acid, e,g., 
ethyl or methyl formate, or methyl or amyl acetate, but 
not ethyl acetate when making sodium aoetylsalioylate. 
^ — T. F. B. 


XXm.-ANALynCAL PROCESSES. 

Benzene; The freezing point of as a fixed point in 

thermometry. T. W. Richards and J. W. Shipley. 
J. Amer. Chem. Soc., 1914, 36, 182r>~1832. 

The freezing point of pure benzene is recommended as a 
fixed temperature to be used, in connection with the ice 

S oint of water, for oalibrating Beckmann thermometers. 

am pies of benzene from coal tar and prepared by synthesis, 
when purified by chemical treatment and fractional 
crystallisation, gave os a constant freezing point, 
6-483“ ±0-002® C. on the international hydrogen scale. 

— F. SOHN. 

Klectro-titrametric method and its application to general 

analytical chemistry ; The . F. H. H. van Suchtolcn 

and A. Itauo. J. Amer. Chom. Soc., 1914, 36, 
1793—1803. 

The precision and accuracy of the conductivity method of 
titration is illustrated by curves obtained in titrating 
strong and weak acids, besides Cl, Ag, SO 4, Ba, U, PO4, 
NO3, K, Ca, and Fe", nil of which were readily deterniiued. 
The results were not affeotod by the presence of foreign 
substances, and it was found possible to determine more 
than one radical in the same solution by a suitable choice 
of reagents. Cl and SO4, for example, being titrated with 
silver nitrate and barium nitrate respectively. The method 
has bcon successfully applied to the examination of 
biological liquids, siicn ns urine. — F. Sodn. 

Titanium ; Volumelric determination of by means of 

ferric chloride. T. R. Ball and G. MoP. Smith. J. 
Amer. Chem. Soc., 1914, 36, 1838—1843. 

The strongly acid solution, together with a laiw excess 
of zinc, is introduced into a separating funnel of 260 c.c. 
capacity, the funnel stem and an attached tube containing 
a filter of glass-wool and asbestos having previously been 
filled with freshly boiled water, air is displaced by carbon 
dioxide, the mouth of the funnel fitted with a Contat- 
Gookol valve (a modified form of which is figured), and 
reduction allowed to proceed for about 2 noun. The 
valve is then removed, the solution drawn through the 
filter into a suction flask (previously filled with carbon 
dioxide), the funnel washed with boiled water, without 
admitting air to the funnel tube, and the filtered liquid 
and washings (now containing titanium in the titanous 
condition) rapidly titrated with standard ferric chloride 
solution using potassium thiocyanate as indicator (see 
Hibbert, this J., 1909, 189). The metals Sn, Cr, V, W, 
and Mo interfere with the determination. — ^F. Sodn. 

I 

Carbon; Volumetric delerminaiion of in aliphatic 

substances in the wet way, E. C. Grey. Chem. Soc. 
Trans., 1914, 106, 2204—2210. 

Alitbatio substances can be oxidised to carbon dioxide, 
or to a mixtnre of carbon dioxide and acetic acid, 
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boilinff with « mixture ct potasaium biohromftte and 
pfaoaphoric acid, and a volumetric determination of total 
carbon is based upon the estimation of these two products, 
the former gasometrioally, and the latter by titration. 
15 grms. of oiohromate, l5 c.c. of phosphoric acid, and 
the substance (in solution) are plaom in a 75 c.c. flask 
connected through a reflux condenser and a three-way tap 
to a gas burette charged with mercury on the one hand, 
and a small bulb-Shaped gas reservoir on the other. 
Thirty minutes boiling is in most oases sufficient for 
oxidation, and the camon dioxide is then displaced by 
means of water into the reservoir, and finally into the 
burette ; whore it is measured. The aootie acid produced, 
which is incidentally a rough measure of the number of 
methyl groups present, is distilled over with steam, 
and titrated in the usual way. A number of analyses 
are given of typical substances*, including sugars, alcohols, 
and amino-acids, for the determination of which in 
biological work the method is particularly adapted, and 
fJie results are in good agreement with theory. The method 
is also suitable for tlio accurate determination of small 
concentrations of ethyl alcohol. — G. F. M. 

Determination of sulphur in motor spirits. Bradbury and 
Owen. See IIa. 

Tests for determining ike quality of paper. Lamb. See V. 

Determination of iodine and bromine in haloid salts by 
means of teUuric acid. Cole. See VII. 

Determination of cobalt in high-speed steels. Dufty. 
See X. 

Determination of small quantitea of lead in tinning baths 
and solders. Brotoau and Fleury. See X. 

Examination of Chinese wood [iung'\ oil. Ware and 
Schumann. See XII. 

Tests of Chinese wood oils [and cjindlenut oil]. See XII. 

Report of Committee of American Society for Testing 
Materials on standard tests for lubricants. See XII, 

Analysis of white pigments. See XIII. 

Analysis of red lead. See XIII. 

Examination of oil of lurpenline. See XIII. 

Analysis of shellac.. See XIII. 

Determination of body and solvent in varnish. Brown. 
Sec XIII. 

Specifications and tests of glue. Linder and Frost. See XV. 

Production of to-hydroxy-s^methylfurfural from carbo- 
hydrates and its influence on the determination of pentosans 
and methylpentomns. Cunningham and Oor^o. S^ 
XIXa. 

Comparison of the methods used in the various Pharmacopoeias 
for the determination of the active principles of potent 
drugs and preparations derived therefrom. Dichgans. 
See XX. 


Trade Report. 

Competition with Germany and Austria-Hungary. Third 
list of articles in respect of which applications have been 
receivs/l at the Board of Trade. October, 1914^ 

A THIRD list has now been issued by the Board of Trade, 
following those issued in August and September (see this 
J.y"* 1914, 896 and 945) ; those interested should com- 
municate with the Commercial Intelligence Branch, 
Board of Trade, 73, Basinghall Street, E.C. 

A. List qf articles whii^ ifyptirtrs duire to purchase 
Aoetyloellulose ; cellulose wadding. Chemioids : 
Adds, bfuusoio, carbolic, dtric> cresylic, molybdic. 




la^lio, tannic, tougstio; butyl alcohol; arsenic, 
white and vellow ; Neubuig chalk ; white lead ; carbon 
tetraobloriao ; ammonium chloride; caldum chloride; 
iron perohloride ; cyanides and sulphooyanidce ; 
chemicals for dyeing, leather dressing, straw hat 
manofactoro, tanning, and the textile trade ; manganese ; 
beta-naphthol ; somum nitrite ; silver nitrate ; oil, 
soluble sulphonatod ; potasrium permanganate ; sul^thates 
and persulphntes ; maguesium sulphate ; lead sulphide ; 
lead hyposulphite ; s^ium bisulphite ; tartar emetic. 
Clays : alum earth, kaolin, white earth for metal 
polishes. Drugs, essonoes and perfumes : eau-die- 
' Cologne ; menthol ; perfumery for West African market ; 
poim^es ; synthetic perfumes. Dyes : alisarin ; 
auramino and similar yellows ; eosine, for'pignient colours, 
paper making, soaps, tanning trade, textile trade, 
tiles ; indigo blue ; phloxine ; B 3 mthetio dyostuflb ; 
vegetable ^estuffs. Esparto grass, Fire clay goods 
(general). Gelatin for straw hat manufaoturo. Glass and 
jdassware : druggist sundries ; for are lamps ; general 
for eleotrioal liguting ; hand-made flint glaw ; optical ; 
philosophioal instruments ; sample tiibes ; suigical 

and ohoraloal appliances ; test tubes ; vessels for.electrical 
aooumulators ; water gauge glasses ; windows ; wire- 
embedded plate. Grinding materiijR ; powder (sub- 
stitute for kinselkreido). Lanoliiio. Lead and lead articles. 
Leather and leather goods : chamois ; cloth ; raw hide 
blanks. Machinery for applying coating composition to 
wood : for grinlling, cutting, and levelling glass ; tor making 
bronze powder, metal foils, starch, sugar, white porcelain 
enamel. Manures : fish meal, phosphorine ; 

Matches ; general (ohoai>). Metal foil ; gold leaf, 
imitation, tin, metal, waste and scrap : brass, oast 
iron, copper, gunmetal, heavy iron and steel, iron and 
stctel dust, iron and steel filings ; mioa. Oils and greases : 
animal oils ; bolt paste for machine belting ; colza oil ; 
for making “ liquiil ]>araffin ; palm kerud oil ; tallow. 
Ores and minerals : basalt, broken ; bauxite, crude ; 
syenite stone. Paints, oolours, and varnishes ; colours, 
onemioal ; colours, mineral ; colouring powders for high- 
class inks ; for soaps and tiles ; grease paints ; ultramai^ 
blue ; varnisb for electrical insulating ; water ooloun 
(cheap) ; yellow ochre. Paper and paper articles : 
adhesive mounting tissue ; carbon paper, ordinary; 
general ; glazed transparent ; glycerine parchment ; 
insulating. Photographic appliances : baryta-coated 

paper for post cards ; sensitised cardboard for post card 
i)hotograpns. Seiontifio instnimonts : balances ; X-ray 
lamps. Skins : kjd, for surgical applioanes ; tan roan ; 
white shorn). Size, “ Sickel.” Tungsten wire. 
Vinegar. Waterproofing materials, unimpregnated 

pafior felt for waxes. Wire and wire working : lead 
tin and lead-antimony (alloy wire) ; brass ; gauze, 
unspecified; iron, annealed and galvanised; lead; 
metallic filament ; iiiokollod and bright soft iron. Wood 
wool. Zino and zinc ware ; dust ; glazing plates for 
paper making ; niokel-plated sheets ; preparation ; 
powder; rods; rolls; sheets; spelter; striM for boot 
eyelets ; unspecified ; vessels for douches ; wire. 

B. List of articles which inquirers desire to sell : — 
Acetylene generators and lighting plant ; alizarin oils ; 
boilers, tanks, and metal reooptaolcs ; canoes ; capsules; 
metal ; coresino. Chemicals : acids ; acetates ; 

alcohols ; arsenic and arsenites ; carbonates ; carbides ; 
carbon ; coal tar products ; cyanides or pmssiates ; 
formaldehyde ; formates ; hydrates ; iodides ; nitrates ; 
oxides ; phosphates ; radium and radio-active materials ; 
sulphates ; sulphides ; sulphites ; tartrates ; thorium , 
(probably a salt) ; urea ; zinc salts. Cochineal ; ooUodion ; 
fireclay goods ; slag wool ; stoarine. 

Ajfplications in respect of German patents. (%. of Comm. 

J., Oct., 1914. 

There have been a certain number of applications made 
already under the Patents, Designs and Trade Marks 
Temporary Rules (Amendment) Act, 1914, for the av<^- 
ance or suspension of German patents in this oonntry, 
and it Is believed that at the present time nearly 80 <^her 
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applioatioDB ue waitinff. They are made in thd 
inetance to the Comptroller-Oenoral, who has been 
with his predeoessor for this purpose. These eentteoji^ * 
do not give any decision, but make recommendatioiii^' 
the Board of Trade. However, they have laid' dow 
certam principles which are probably those which wil| m 
adopted. These are that it would not bo fair to confiootf0 
the property of German patentees ; but that in all ]»roW 
bility some kind of licence will be given to manufaotnr^ 
the articles in question, and that if a licence is conthuiM 
after the war it will be subject to a royalty to be paid to 
the patentee, which may be settled in default of agreement 
by arbitration. They have also intimated that even if a 
licence is given only during the continuance of the war it 
will probably bo fair that some royalty shall be payable 
to the State or to the patentee. 


Imperial Institute. Technical Information Bureau. Times, 
»- Oct. 19, 1914. 

This Bureau has been opened to deal with the steady 
increase of inquiries as to sources of supply of raw materials, 
methods of utilising new products from the Colonies and 
India, and now or little known processes and machinery 
for industrial purposes. 

A statement is being prepared as to sources of potash 
which will include some nitherto untouched for industrial 
purposes. It is hoped to issue this by i^o end of the 
present year. , 

An equally important matter is that of finding markets 
for the immense quantities of raw materials from India 
and the Colonies formerly sent to Germany, such as palm 
kernels and copra. A statement giving full information 
regarding the German palm kernel industry has just 
^pcared in the “ Bulletin of tho Imperial Institute.” 
The Bureau will place manufacturers interested in these 
substances in communication with merchants who deal 
in them. 

There is also a scarcity of thymol, because all the 
ajowan seeds from which it is extracted go to Germany 
from India. The preparation of thymol presents no 
difficulty. 

Inquiries for the Technical Information Bureau should 
lie addressed to tho Director, Imperial Institute, S.W; 

Development of V.8. natural resources. Oil, Paint, and 
Drug Kept., Oct. 6, 1914. 

The Bureau of Foreign Trade Advisers in tho State 
Department has been so much engaged with edorts to open 
m) transportation facilities between tho United States and 
Holland and other North European ports, that the possi* 
bility of obtaining mercury and other products through 
Italian ports, being possible reshipments from Austria 
and Servia, has not been seriously considered. Every 
effort is being made by the executive departments to 
help representotivos of industries by ways and moans to 
obtain materials in the United States. The facilities of 
the Geological Survey are being drawn upon for informa- 
tion in regard to increased mercury output in this 
country and also supplies of carbonate of magnesia, 
fluorspar, tin, and Mndred commodities, important 

S ' ' ies of which are annually sent to this country from 
. It is believed that American ships will be fur- 
to brinp out of Germany through the ports of 
Holland supphes of fertiliser, chemicals products, and 
medicines, and efforts will be made to ascertain other 
openings for procuring necessary supplies in Europe. 


Trading with (he Enemy Act, First application under 
Sect. 3. Times, Oct. 21, 1914. 

The first application to tho Courts under Section 3 of the 
Trading with the Enemy Act, 1914, was made to Mr. 
Justice Warrington on October 20th. The Board of 
Trade, in accordance with tho provisions of the Act, 
prayed that a controller might be appointed in the public 
interest to carry on the business of Meister, Lucius, and 
Brflning, Ltd., of Ellesmere, Lancs. The compaj^ was 


registered under the English Companies Acts, but all 
except 12 shares were held by German subjects remdent 
in Germany. On the outbreak of war the secretary of the 
company received instructions from the directors to close 
the factory. The case raised some important pohts 
procedure. His Lordship held (1) that applications under 
tho Act might be made by motion; (2) that the Court 
should require evidence that the information on which the 
Board of Trade based its applications had reasonable 
foundation ; (3) that the controller appointed should be 
ordered to give the usual security demanded from a 
receiver ; (4) that the Court should reserve tho power to 
i^uiro the controller to render and vouch his own accounts 
in addition to those of tho company ; and (5) that the 
controller should make periodical reports upon the com- 
pany’s business. 

Prohibited exports and imports. Board of Trade Journal, 
Oct. 22, 1914. 

The Privy Council approved on October 19th, a recom- 
mendation from tho Board of Trade, to make certain 
alterations in the list of Prohibited Exports. 

(1.) Tho ])rohibition of the export of molasses, invert 
sugar, and all sugar and extracts from sugar which cannot 
be completely tested by the polariscope, is withdrawn. 

(2.) The prohibition of export of unrefined sugar and 
of refined sugar and candy is withdrawn as regards the 
Channel Islands, Malta, Gibraltar, Falkland Islands, St. 
Helena, East Africa Protectorate, and British West 
African Colonies and Protectorates. 

(3.) Tho prohibition of the export of graphite (see this J., 
1914, 988) is limited to ” gra]»hitc suitable for the manu- 
facture of crucibles.” 

In a Proclamation published in tho ” London Gazette ” 
of October 26th, the Proclamation of September 30^ is 
revoked as from October 26th, and the following provisions 
are substituted : — 

The importation into the United Kingdom of all sugar 
is hereby }>rohibited provided that the foregoing prohibition 
shall not extend to sugar (not being raw or refined sugar 
made or produced by an enemy or in an enemy country, or 
refined sugar made or produced from raw sugar made or 
produced by an enemy or in an enemy country) : — (a) 
Cleared from the port of shipment to this country on or 
before October 26th, 1914 ; (6) imported under contract 
mode prior to August 4th, 1914. 

Nothing in this Proclamation shall be taken to prohibit 
anything which shall bo expressly ])ermittod by our licence, 
or by the licence given on our behalf by a Secretary of 
State or tho Board of Trade. 


Book Received. 

Chemical Technology and Analysis of Oils, Fats and 
Waxes. By Dr. J. Lbwkowitsoh, M.A., F.I.C. Fifth 
Edition, entirely rewritten and enlarged. In three 
volumes. Vol. II. Edited by G. H. Wabburton. 
Macmillan and Go., Ltd., St. Martin’s Street, London. 
1914. Price 25s. net. 

Volume, 81 by 6| ins., containing 936 pages of subject 
matter, with 19 illustrations, and abo alpnaoetical indexes 
of botanical and zoological names. For Vol. I., see tl^ 
J., 1913, 963. VoL 11. contains chapters on : XIII. Com- 
mercial preparation of the raw materiab used in the oib, 
fate, and waxes industries. XIV. Technology of the 
natural oib, fate and waxes : methods of preparag, refin- 
ing, and examining them, and detecting Multorations. 

A. Oib and fats (glycerides) : vegetable drying oib, vegetable 
semi-drying oib, vegetable non-ihying oib, marine animal 
oib, terrestrial animal oib, vegetable fats, animal fats. ' 

B. Waxes: Liquid waxes, solid vegetable waxes, solid 
animal waxes. Numerous hitherto unpublbhed observa- 
tions are given under the headings of the individual oils 
and fats. 
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Lecture. 

'THE PRESENT CONDITION OP THE CHEMISTRY 
OP ANTHRAQUINONE. 

BY R. B. SOHMIDT. 

More the SociiU Chimique de Fraw^e^ December 6, 1913 
{Abetrcict). 

Bull. Soc. Chim., 1914, 15, [12], 1-40. 

During tho twenty years following the synthesis of 
Anthraquinone by Graobo and Liebermanii, only a com- 
paratively small number of anthracene dyestuffs was 
i^roduoed ; these wore, in addition to Alizarin itself, 
Plavopurpuriu, Anthrapurpurin, sulphonatod Alizarin, 
Alizarin Blue, ^t-Nitro*afizarin, and Anthragallol, the last 
named, however, being obtained by condensing benzoic 
acid with gallic acid. To this number may bo added 
eynthetio Purpurin, which has not been applied in the 
dyeing industry. On tho other hand, tho last 25 yearn 
has witnessed a remarkable activity in researches on this 
class of dyestuff, which has resulted in tho introduction 
of tho Alizarin (^aninos, Anthracene Blues, Alizarin 
■Green, and a large number of other dyestuffs, yellow, 
orange, red, violet, blue, and green, and all distinguished 
by a high degree of fastness. A systematic study of these 
dyestuffs has led to tho formulation of certain rules as to 
the influence of tho substituent groups on oolour. (^n- 
sidering first tho a-monosubstitutod anthraquinones, it is 
.seen that the nitro group and tho halogens have practically 
no effect, though tho a-brorao-derivativo is slightly yellower 
than the a chloro compound. a-Hydroxyanthr^uinono 
is an intense yellow when in a finely divided condition, but 
tho effect of the hydroxyl is neutralised by etherification 
or esterification, e.g,t the a-mothoxy- and a-phenoxy- 
xsompounds are almost colourless. Tho SH group is 
similar to tho hydroxyl group, but its effect is more pro- 
nounced. The amino group also increases the oolour to 
brick-rod, but in this case if tho amino group is substituted 
by alkyl or aryl, tho oolour becomes bluish-rod, whilst tho 
introduction of acidic groups produces yellow compounds. 
The same remarks apply to tho /j-inonosubstitution pro- 
ducts, but here the colour changes ore less marked. Among 
the disubstitutod anthraquinones, the dihalogen and 
<liuitro compounds have no tinctorial value. Of the 
dihydroxy derivatives, the ^/i-oompounds (2.3, 2.6, and 
2.7) are the least coloured, then come tho 1.5- and 1.6- 
eompounds, and then tho 1.2-, 1.3-, 1.6-, and 1.7-doriva- 
lives, whilst Quinizarin (1.4) is the most highly coloured. 


igroups changes tho shade towards blue and green, whilst 
4boidio groups tend to produce lighter and yellower pro- 
ducts. Many of the aoidylarainoanthraquinones arc 
valuable vat colours, unlike tho aminoanthraquinones 
themselves ; thus, 1.6-dibenzoyldidminoanthraquinone 
(Algol Yellow B) dyes cotton very fast, deep yellow shades 
from the vat, and tho 1.4-dibonzoyldiamino compound 
(Algol Rod 6 G) dyes rod shades. From the foregoing facts 
it is possible to determine the colour of the disulwtituted 
anthraquinones in which the substituents are different : 
thus, a-aminoanthraquinone and its p-ohloro, p-nitro, and 
p-methoxy derivatives are orange or brick red, whilst 1.4- 
aminohydroxyanthraquinone is bluish red, l-aimno-4- 
metbylamino is bluish violet, l-amino-4-tolylaniino is blue, 
and 1.4-ditolyldiamiaoanthraquinone is gr^n. The same 
rules apply to the pol3rsubstituted anthra(](uinones. Anthra- 
ohrysone (1.3.6.7-tetrahydroxyanthraqumone) is yellow, 
hydroxyflavopurpurin (1.2.4.6) orange. Alizarin Borroux 
(1.2.5.8) orange-rod, and the 1.4.6.8-oompound bluish-red. 
Of the isomerio dihydroxyditoluido compounds, 1.5-dihy- 
droxy-4.8-ditoluidoanthraquinoiio is blue, the 1.2.5.^ 
-oompound (Alizarin Virioine) is green, and 1.4.6.8 is 


I jmUowish green. Two of the diaminodihydrozyantiira- 
^inones, namely NH ; NH : OH ; OH»1.6.4.8 and 
£.8.4.5, are blue compounds, which, when sulphonated, are 
known as Alizarin Baphirol, and dye cotton very pure blue 
shades. 

* Introduction ofeubetituent groups into arUAraquitume and 
Us derivatives. The nitro group is introduced by ^e usual 
methods. When anthrimuinone is treated with very 
strong nitric acid, or witn a mixture of nitric and sul- 
phuric acids, a-nitroanthraquinone is first produced, and 
ny more energetic treatment, tho 1.6- and 1.8-dinitro 
derivatives in about equal amounts, aooompanied by 
small quantities of the H- and a^-oompounds, such as 
1.6, 1.7, 2.6, and 2.7. The nitration of anthi^amone 
derivatives generally produces o-nitro compound; for 
example, anthraquinone-l- and 2-8ulphonio acids are both 
opnverted into tho 6- and 8-nitro derivatives. The 
secondary reactions liable to ooour in tho nitration of 
hydroxy or amino derivatives, can be prevented in tho 
usual way, e.q., by etherification or aoidylation, res- 
pectively. The sulphonation of anthrimuinone with acid 
alone necessitates the use of fuming aoidi at temperatures 
about 100'^ C . ; this gives tho /9-monoaulphonio acid and 
2.6- and 2.7-disulphonio acids. The a-aulphonio acids 
Iv 1.5, and 1.8, are readily obtained by sulphonation in 
presence of small quantities of mercury. The introduction 
of ohiorino or bromine into amino- or hvdroxy-anthra- 
quinonos is effected by the usual methoda, but anthra- 
quinono itself resists these prooessos. Until recently, 
only known methods of producing halomn-anihr'k 
quinones were to heat anthraquinone with bromine in 
sealed tubes, or to oxidise the polyhalogon-anthraoeneB. 
Tho present method consists in replacing the sulphonio* 
group of anthraquinonesulphonio acids or their nitro- 
derivatives, by treatment in dilute aqueous solution with 
nascent bromine or chlorine, e.g., with a mixture of sodium 
chlorate and hydroohlorio acid : by this method it is 
powblo to produce any desired halogen- or halogen-nitro- 
anthraquinone, in almost theoretical yield. It is also 
possible to introduce chlorine into anthraquinone and 
certain of its sulphonio acids by passing chlorine through 
their solutions in fuming sulphuric acid at a high tempera- 
ture : thus anthraquinone may be converted into the 
1.4.5.8-totraobloro-oompound, whilst anthraquinone-/3- 
sulphonic acid gives tho 1.4-diohloro-7-sulphonio acid. 
Several methods are known for introducing the hydroxyl 
group into tho anthraquinone nucleus. The first consists 
in heating anthraquinoDO'/9-Bulphonio acids with caustic 
soda in presence of an oxidising agent, and is used for the 
preparation of Alizarin and Flavopurpurin. The sul* 
phonic aoids can bo converted into the hydroxy com- 
pounds directly, without oxidation, by heating under 
pressure with alkaline earths ; this method servos for the 
production of l-mono and 1.5- and 1.8-dihydroxyanthra- 
quinones. In the course of a study of the sulphonation of 
Alizarin nndor various conditions, the author found that 
a large excess of fuming acid (76—80% free SO,) at 20® — 
40° C. did not sulphonate the Alizarin, but produced a 
high yield of 1.2.5.8-tetrah^droxyanthraquinone (Alizarin 
Bordeaux), in the form of its sulphuric ester ; a more pro- 
longed reaction resulted in the formation of the 1.2.4.5.6.8'> 
hoxahydroxiyr compound. This reaction is general for 
hydroxyanthraquinones containing at least one a-hydroxy 
group, but it has not yet been pomible to forecast the 
exact progress of the reaction. Quinizarin, like AUzarin, 
is converted into the 1.2.5.8-oompound ; 1-h^oxy- 
anthraquinone gives at first the 1.5-dihydroxy derivatite, 
and later the hexahydroxy compound, whilst Chryiazine 
is converted rapidly and Anthrachrysone almost instan- 
taneous]^ into the same hexahydroxy compound. The 
preseneiltof boric acid in this process retards the reaction 
considerably, probably owing to the formation of boric 
esten ; this affords a method of controlling the reaction 
to m^iioe intermediate hydroxy compound^ snob as the 
1.2|S^'trihydroxy derivative from Alizarin and the 1.4.8- 
co^ponnd from Chryiazine. The boric esteri are also of 
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value in that they are very resistant to deoomfMaition by 
sulphuric acid at high temperatures. By the use of pure 
ffulphttrio aBh3rdride it is possibte to introduce hydxoX]^ 
mroups into anthraquinone itself, producii^ the 1.2.4.5.6.8* 
nexsbydrozy derivative, though the yield is unsatisfastoiy. 
A number of hydroxyanthraquinones can be hydroxyMtra 
by means of ordinary sulphuric acid (60° B.) at a hi^h 
temperature, 160 —200° C. ; by this method, Alisarin 
Bordeaux is converted into the 1.2.4.5.6.8-hexahydroxy- 
oompound, tc^thor with small quantities of ibe 1.2.4.5.7.8- 
compound. Whilst studying this reaction, it was found 
that selenium and mercury are very active oxidation 
catalysts. Interesting results are obtained in presence of 
substances which arc not catalysts, but ^tual oxidising 
agents, such as arsenic acid and nitrous acid. Anthra- 
gallol is converted into 1.2.3.4-totrahydroxyanthra- 
quinone and anthraquinone into Quinizarin by heating 
with sulphuric acid, boric acid, and sodium nitrite ; when 
pure sulphuric acid is used, no reaction takes place, but an 
energetic reaction is induced by traces of mercury. During 
this process an intermediate compound is formed, 1.4- 
diazohydroxy anthraquinone, which is stable towards 
boiluig sulphuric acid of 60° B., but reacds with alcohol 
forming a-hydroxyanthra(iuinoiio. LtUando’s method (treat- 
ment with manganese dioxide and sulphuric acid) is also 
an important hydroxylation process ; Alizarin is converted 
into Purpurin, and Alizarin Bordeaux into 1.2.4.6.8-penta- 
and two hoxahydroxyanthraquinones, known as Alizarin 
Cyanine Tl, R extra, WRR, and Anthracene Blue WR. 
This method can be used to introduce further hydroxyl 
groups into any anthraquinone derivative which contains 
at least one hydroxyl in each benzene nucleus ; thus, 
-nitroanthrapurjjurin furnishes 3-nitro-1.2.4.5.7.8-hexa- 
ydroxyanthroquinone, Alizarin (Ranine Black (I. Quite 
recently (see this J., 1913, 593 ; *1914, 545) this method 
has been used to prepare 1.2.4-iiurpurin-3-oarboxylic acid, 
which gives a valuable alumina lake. The polyhydroxy- 
anthraquinones are not formed immediately during this 
oxidation process ; true quinonoid compounds, called 
anthrailiquinones,” are formed at first, which resemble 
benzoquinone, and these are converted into the corre- 
sponding hydroxy compounds by moans of weak reducing 
agents. Among the other methods for introducing the 
hydroxyl group may be mentioned the re])Iacement of 
bromine or nitro grou|Js by heating with sulphuric and 
boric acids. The aminoanthraquinones are obtained by re- 
ducing the corresponding nitro comj)ound8. When alkaline 
nriucing pgents are used, hydroxylaniino compounds are 
obtained under certain conditions; the 1. 5-dihydroxyl - 
amino compound cannot bo converted into diaminoanthra- 
quinonc by reduction, but on treatment with sulphuric 
acid it undergoes intramolecular transformation into the 
].5-diamino-4.8-dihydroxy compound. One of the most 
important methods of preparing aminoanthratpiinoiies is 
by treating negatively-substituted anthraquinonos with 
ammonia ; the hydroxyl group is readily replaced in this 
manner, €.<7., when Purpurin is evaporated with aqueous 
ammonia, l-aminu-2.4-dihydroxyanthraquinone is pro- 
duced. By careful treatment of 1.5-dinitroanthraquinone 
with sulphur sosquioxide (sulphur dissolved in fuming 
sulphuric aoid) it is |)088iblc to obtain the same diamino- 
dihydroxy compound as described above, produced by 
intramolecular transformation of the dihydroxylamino 
compound ; it is therefore concluded that those hydroxyl- 
amino compounds are also intermediate products of the 
sulphur sosquioxide treatment, and the author has actually 
isolated the dihydroxylamino derivative corresponding to 
dinitrochrysazinedisulphonic aoid. Treatment of the nitro- 
anthraquinonoB with 40% fuming sulphuric acid alone 
produces finally hexahydroxy compounds and their sul- 
phonic acids, whilst ii 10—15% fuming acid is used, 


•olttble eulouring matters are obtained directly, which 
ap^T to'fiqnsist chiefly* of monosulphonic acids of di- 
aminodihydroxyaathfaquiBoiies. The iatroduotion of 
substitute ammo groups into the anthraquinone nucleus 
is efl^btad By treating; negatively-substituted anthra- 
quinonos with mothylamine, pipmdino, etc. The prepara- 
tion of the arylaminoanthrttquinonos from the hyoroxy 
compounds is greatly facilitated by condensing agents 
such as boric aoid. The oondonsation product ofPuipMirin 
with aniline is known as Alizarin Blue Black B, and the 
product from Quinizarin and two mols. of p-t(fluidino, in 
the form of its sulphonic acid, dyes wool fast green shades ; 
in the latter case, however, the yield is oi^y 30 — 35%. 
owing to secondary reactions, including oxidation. A 
good yield of Uio dytwtuff can be obtained bv condensing 
p-toluidino with the reduction product of Quinizarin, 



and oxidising the product. Among the other dyestuffs of 
this series may bo mentioned Alizarin Viridine, 1 .4-di-p- 
tolylamino-7.8-dihvdroxyanthraquinone, and Brilliant 
Alizarin Viridin, the eorresi>onding 8-monohydroxy com- 
pound ; these form fast chrome lakes and are therefore of 
interest in calico printing. The formation t>f acridine 
compounds, which occurs when halogcn-anthra(j[uinone» 
arc heated with aromatic amines, is avoided by adding 
small quantities of sodium acetate or potassium carbonate 
to combine with the acid liberated. Alizarin Sky Blue is 
the sulphonic acid of l-amino-2-bromo-4-p-toiylamino- 
anthroquinone, obtained by heating the corresponding 
dibromo compound with p-tolindino ; when t-his reaction 
is carried out in presence of copper, an almost insoluble 
compound is formed, whicli proved to be a dorivativ<‘ of 
Indanthronc, whilst Indanthrene itself can be obtained by 
heating l-amino-2-bromoanthraquiiiono in nitrobenzene 
or naphthalene, in presence of sodium acetate and traces 
of copper. The catalytic effect of copper can bo utilised 
generally in the condensation of halogcn-anthraquinones 
with aminoanthraquinon(*s, to produce compounds of 
the general fonnulsD, Cj|H7C)8.NH.Ci4K7()2, and 
Uj4H708.Nfl.C,4lla()^.NH.C,4H70jj. A numbe^r of these 
compounds are on the market as vat dyestuffs, such as 
Algol Orange, Algol Bordeaux, Indanthrene Kwl, (‘to. 

In conclusion, attention is drawn to two important 
auxiliaries in the study of the anthraquinone compounds. 
The first is the spectroscoiM*. Many anthraquinone deri- 
vatives present characteristic absorption siwictra, which 
may be utilised for the detection of these compounds and 
also for controlling and following the progn'ss of certain 
manufacturing processes, such as the oxidation of Alizarin 
Bordeaux to pentahydroxy- and hexahydroxyanthra- 
quinone, each step of which is dearly marked by the 
spectrum. The second auxiliary is bitric aoid, which, in 
addition to its uses in manufacturing processe-s, is also of 
reat value as an analytical reagent ; the boric (asters of 
ydroxyanthraquinones are frequently characteristic, and 
many substances which exhibit no definite s{M’<ctrura in 
sulphuric acid solution, give excellent results when boric 
acid is added. For example, on addition of l>oric acid, 
the r(?d-violet solution of Alizarin Blue becomes olive, the 
violet of Alizarin Bordeaux becomes blue, and the yellow 
solution of 1.5-diaraino-4-hydroxyanthraquinone biicomes 
red.— T. F. B. 


Erratum and Addenda. 

This iTournoJ, 1914, page 775, col. 2, 1. 29 from bottom, 
for “ W. Watson Gody ’* read “G. Watson Gray,” and 
references are as follow : — this J., 1901, pages 638 and 
1027 ; also 1904, page 324. 
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L-^GEHERAL PLANT; MACHINERY. 

Patents. 

Hydro-extractors and like, centrifugal machims. T. K. 
Irwin, London. Eng. Pat. 13,508, June 11, 1913. 

The liquid expelled from the cage of the machine impinges 
directly on the vanes of a turbine or rotor surrounding 
the cage, the power generatecl being utilised either directly 
or by means of gearing to drive a second oontrifugal 
machine. — W. H. C. 

Centrifugal machines. A. R. Robertson, Glasgow. Eng. 
Pat. 26,303, Nov. 17, 1913. 

The fixed jiortion, R, of the bottom of the machine has 
an angle greater than tho angle of repose of the dried 
material, so that when the movable bottom, 1), is raised, 



Washing clinker, gravd or other granular material; 

Apparatus for , 0. W. Marks, Wokingham, Berks. 

Eng. Pat. 21,135, Sept. 18, 1913. 

The material receives a preliminary soaking in a rotary, 
inclined conical barrel provided with Hftinjg and conveying 
blades and a perforated water-supply piiHi, and is then 
delivered into a oo-axial rotary screen or trommel. 

«T TT 


Pulp-washing machine. J. Sohncible, Chicago, lU. U.S. 
Pat. 1,111,408, Sept. 22, 1014 ; date of June 5, 
1013. 

A TAmc having a conical bottom with a eontral dStehaige 
IS provided vnth a pexf oratod inner bottom plate and a 


rotatable frame carrying agitator blades and a basc*plati!V 
tho latter being ]jarallel to tho })erforatid bottom and 
serving to prevent the agitator from forcing the 
throu^ tho porforaiipns. — W. H. C. 

Reeuperaior furnojce. W. A. Stubblobine, Allentown, Pis. 
U.S. Pat. 1,111,414, Sept. 22, 1914; date of appL, 
Oct. 31. 1913. 

A OHSQtriiB-woBK air preheater is arranged in the hoAon 
front wall of tho fire-place of a reverberatory fumaoe and 
the heated air is delivered to various parts of the working 
hearth, beyond tho bridge, through ducts formed in the 
side walls.~W. H. C. 

Kiln. E. P. Stevens, Chicago, 111. U.S. Pat. 1,111,871, 
Sept. 29, 1914 ; date of appl., Nov. 21, 1912. 
The kiln has two heating ohambers, arranged back to book 
and separated by a wall enclosing a series of vortical flues. 
U|Km the inside of tho front wall of each ohamber is a 
fire-box from which heating flues extend upwards to the 
roof, across the latter, down the dividing wall, aoroM thn 
floor to the front wall, and thence to the voi'iioal flues in the 
dividing wall.— W. E. F. P. 

Device for measurhig te.m'pcrature. Eng, Pat. 54flCL 

See xxm. 
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Sulphur cmipounds of coal; Oxidation of and qf 

nitrogen, in the bomb calorimeter, and the correctioa Is 
be applied in determining the lieating mine of coal S. H. 
Regoster. J. Ind, Eng. Chem., 1914, 6, 812—822. 
The results of tho experiments indicate that the rolslinn 
amounts of sulphur trioxido and dioxide in the bomb gates 
after combustion de|)end chiefly U[)on tho amount ui 
nitrogen oxidt's formed in tho bomb, which pramoto the 
formation of tho trioxido just as m the manufacture of 
Hulphurio acid by the chamber process; tho ash of thn 
fuel does nut ajipear to exert any a[»prooiablo cataR^ 
action. Tho formation of nitrogen oxides takes gben 
much more readily from the nitrogen of coal than mm 
tho nitrogen present in tho bomb gases, and inoreasos with 
increasing pressure and with the heat of combustion of tJbn 
fuel. The usual corrootion applied to tho heating value of 
a fuel, acoording to the sulphur content, bas^ on tite 
assumption that the sulphur is oonverted oompkitelj 
into sulphur trioxido m the calorimeter, is satisfaot^ is 
the COSO of coal with less than 2% S, burnt in a bomb 
calorimeter from which tho initial charge of air is noi 
removed by rinsing out with oxygen ; in the case of ooabi 
high in sulphur, a material amount of sulphur may be Mfe 
as sulphide in the ash and as sulphur dioxide in the ^ 
If the air in the bomb be blown out with oxygen of bigb 
purity so that tho eonoentration of nitrogen in tbe bomb 
M only a fraotion of 1%, then with a fuel free from n i t wy i^ 
only a part of the sulphur will be oonverted into sulfur 
trioxide. With a non-nitrogenous fuel containing lew 
than (b06 grm. of sulphur in the sample burned, apfmud- 
ma^y quantitative formation of svlphor trionds is 
obtakied at 20 atmospheres pressure if the nitreges nooh 
eentration of the bomb gases be 6%. The heat of eoMKh 
bastion <to SO,) of the sulphur of ^tes was {onad to ba 
about 4975 calories per grm.— A. S. 
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Coking mroeeu ; Theory of iht . E. Donath. Stahl n. 

EUen. 1914. 84. e0-~61. 

A SAMPLE of coal from RoositK. near Briinn, containing 
ash 4-64, H,0 9 * 66 . N 1-32. H 4-86, C 8 ?- 88 , total S 
3*35, 6 in ash 0*32, combustible S 3*03%, when heated 
in an experimental coke-oven gave a molten product 
sufficiently fluid to flow from a small opening at the base 
of the oven. This product quickly solidified to a shining 
black mass, containing ash 10*47, H,0 0*50, N 0*14, 
H 2*99, C 76*86, total S 3*63, S in ash 2*18, combustible 
S 1*45, 0 7*59%. The whole of the organic constituents 
were volatilised when the product was heated in a covered 
crucible, leaving only the ash. This behaviour resembles 
thflt of tallow, wax and paraffin and some rosins, and the 
author concludes that during the coking of a coal of this 
type, a mixture of compounds consisting of the degradation 
products of the resinous and fatty constituents of the 
original coal-forming materials and also the pitch-like 
polymerised products of distillation under pressure, is 
completely melted and decomposes on further heating 
without leaving any carbon residue. The decom|>o 8 ition 
products react chemically with the degradation products 
of the cellulose and protein constituents of the coal-forming 
material, cementing them into a carbon-like compound or 
mixture of compounds. At higher temperatures, the 
proteirj degradation jiroflucts in the coal soften and 
during the complete gasification of the coal, stable com- 
pounds are formed containing sulphur and nitrogen, and 
these compounds are present in the cokc.—A. T. L. 

Coke ; BJoai- furnace . 0 . 8 imtnersbach. Stahl u. 

Eisen, 1914, 84, 108—110. 

Tab effect of modifying the conditions of coking, such as 
the size of the retort, and the temi)erature, is discussed. The 
formation of cracks may bo diminished by the admixture 
of lean coal or powdered coke. Coking at too low a tem- 
perature may leave cores of uncoked coal containing up 
to 20 % of volatile matter, and yielding for example, on 
distillation, tar 1*85%, CO, 0*8, H,S 0*1, H,0 2*59, 
NH, 0*31, OaH, 0*25, gases (CH 4 , H„ CO) 6*35; total 
volatile matter 12*26%. Incomplete coking is shown by 
the piesonoe of more than 0*6% H,. Ex^wriments sup- 
porting Bone’s view (this J., 1908, 886 ) showed that 
compact, hard carbon is obtained by passing methane 
through a hot tube, while ethylene yields a sooty mass. 
These varieties of oarboL are found in coke. In quenching, 
the api)earancc of the coke de[)ends upon the use of clean 
water. In addition to its appearance, the behaviour of 
a coke when dropped upon a hard surface gives an indica- 
tion of its quality. — 0. E. M. 

Blaat-furnace coke. H. Hoppers. Stahl u. Eisen, 1914, 
84, 585-587. 

Rapidity and uniformity of combustion of blast-furnace 
coke in the blast-furnace, have an important effect on 
the results obtained, and are promoted by restricting the 
water-content of the coal, wnich should bo of uniform 
composition, to 9%, by coking rapidly in uniformly heated 
ovens, by not allowing the charge to stand in the oven 
when coking is complete, and by breaking and screening 
the coke into pieces between 12 and 90 mm. in diameter. 
Ovens are best built of lime-bound silica brick. — 0. E. M. 

Tar-formation temperatures of American coals. J. Gas 
Lighting, 1914, 128, 134-135. 

Samples of coal were heated in a small resistance furnaoe, 
under conditions which resembled those of large scale 
practice but permitted of accurate measurement. With 
any nade of bituminous coal or lignite, tar began to distil 
at about 300“ C., the maximum evolution was between 
375° and 475° 0., and the tar was all liberated at 550° 0. 
or in a few cases 600° C. The temperatures did not 
depend upon the geol(^ioal age of the coal, the amount of 
volatile matter, or the U : H ratio, and there was no relation 
between the amounts of volatile matter and of tar. The 
0 : H ratio Is a guide to the amount of tar, the greatest 
amount of thick tar being obtained from coals haying 
this ratio from 13*5 to 18.— -A. T. L. 


OH-twr wnarafmtt, reooosfw, and disposal. R. E. Wyant, 
J. Oat Lighting, 1914, 128, 131—132. (Soo alio 
Beardsley, tnis J., 1912, 422.) 

Tab partly separates in the form of an emulsion, and 
when the whole is mixed, the water-content is not excessive. 
When tar is accumulate in a tank, pumped off from the 
bottom, there was a further separation of tar and water. 
The proportion of water at different depths was 
at 18 in. from bottom, 2 — 3% ; at 2 ft., 46% ; at 4 ft, 6 in., 
80%, and at 12 ft. 9()%. The tar can be recovered from 
the emulsion by using the emulsion in place of water in 
the scrubbers. For use on roads, the tar is distilled 
preferably bv boating it to 212° F. ( 100 ° C.) and blowing 
live steam through until the sp. gr. reaches I’l at 60° F. 
G 6 » 6 ° C.), and the fiash-wint 145° F. (63° C.) if the tar 
is used for dust- laying. For road-surfacing the distillation 
is carried further. I’ho tar is superior to petroleum oil for 
use on roads. — ^A. T. L. 

[Coal gas] purification. Experiments at Montreal. H • 

Mann. J. Gas Lighting, 1914, 128, 84. 
Purifiers filled with a single layer of oxide, 48 in. de^, 
were worked in sots of four, the gas passing downwaras 
through the oxide, and eaoh set of four purifiers passing 
14 million cb. ft. of gas per dav, containing 450 grains 
HjjS per 100 cb. ft. Air was admitted at the exhauster 
outlet in order to revivify the oxide in the foul box which 
was placed last in the series. The oxide was not capable 
of being revivified after the purifier had been operated 
continuously for two or three weeks, but by changing the 
connections so as to place the foul box last every 3 days, 
the plant was worked for a year without renewing the 
oxide. In changing the order, e.g. from 1 — 2 — 3-;-4 to 
2 — 3—4 — 1, the purifiers were worked for an hour in the 
order 4 — 1 — 2 — 3, so as to prevent foul gas in No. 1 
passing direct to the holder. The oxide became very 
hard and the back- pressure increased, so that it was 
decided to refill every 6 months. The oxygen admitted 
for revivification was not absorbed in the first and second 
boxos where the gas still contained hydrogen sulphide. 
The rearrangement of the purifiers with clean- box first 
and foul-box last doubled their working capacity. — A. T. L. 

De Beque petroleum field in Colorado. G. U. Po Boque. 

Eng. and Min. J., 1914, 98, 652—653. 

A GENERAi. resumd is given of the geology of the district 
and the history of the oil development. The important 
oil strata occur in the Mesavorde (Cretaceous) formation. 
A well, 2010 ft. de«q>, yields 100 barrels per day (by 
pumping) and is capable of a larger output. The oil is 
golden brown in colour, extremely viscous, and solidifies 
quickly on exposure to air ; it has a “ 32% paraffin base.” 

— W. E. F. P. 


Petroleum in Assam. E. H. Pascoe. Mem. Gool. Suit. 
India, 1912, 40, Pt. 2. Bull. Imp. Inst., 1914, 12, 
474r~475. 

The petroleum deposits of Assam are similar to those of 
Burma, being in rooks of Tertiary age. They are confined 
to a ourvod belt of country along the basins of the 
Brahmaputra and Burma, over some 800 miles from N.E. 
Assam through Kaohar and Chittagong to the Arakan 
coast. Only two fields of commercial importance are 
worked, at lligboi and Bappa Pung, about one mile apart 
in N.E. Assam, but comparatively little exploration has 
been done. — R. G. P. 

Paraffin wax industry of Austria ; Apjdkation of cold 

in the . P. Porges. Z. angew. (Jhem., 1014, 27, 

III., 41. 

To enable Austrian lubrioating oils' to compete with 
Russian and American oil the paraffin wax is separated 
as completely as possible. About 95% of the Austrian 
works use the patented apparatus of Porges, Singer, 
and Steinsohneiaer, and^f^uoe 6500 wagon-loads of 
purified wax per annum." The oils are gradually chilled 
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by paning them through a aeriee of oonneoted oryataHising 
ohamben suirounded by ooils through which brine is 
pumped. The aemi-solid mass from the ohamben is 
prea^, usually in hlter-preBaes, and the filtrate again 
p^ially chilli before being suitable for lubricants. 
The residue in the press, tenned “ gatach ” is usually 
rabmitted to dry sweating to expel the oil. A recent 
improvement has been we introduction of Pejzel’s 

S tuR, in which the sweating vessels are mounted on 
, I which paM through a ventilated passage. After 
leaving the sweating vessels the wax is decolorised with, 
suiphurie acid and “silicate.” The system of moist 
sweating, which is little used, aims at utilising the hot 
liquor from the crystallising chambers. Fractional 
or 3 r 8 tallisation ctf the wax is efioctod by chilling the 
chambers in stages. One part of the apparatus works 
at 0® C., a second at — 5“ to — 7® C. and a tmrd at — 10® to 
— 18® C. ; and in a patent process of Pejzol and Poiges 
each chamber is chilled so as to yield a paraffin wax of a 
definite m. pt. — C. A. M. 


hoi fod. This boiler is slowly rotated or oscillated ao M 
to atir the fuel and to promote the heating al the Bleld 
tu!^. The steam pasi^ with air through the jacket^ 
easing of the pi^uoer and thence to the bottom of the 
fuel column. The steam may pass through an injector 
nozzle so as^ force the air through the producer, or a 
blower may be used. The fuel is fed through a shoot 
passing tlirough the gas-outlet pipe, — A. T. L. 

Gm or vapour protlucerfi. F. G. L. Biddleoomb(^ Luton» 
liods. Eng. Pat. 10,681 of 1914 ; date of appl., Oct. 20, 
1913. 

In ^paratuB in which (lartial combustion of liquid fuel 
is effected in oitler to convert the remainder of the fuel 
into a ooinbustiblo gas or vapotir, as described for example 
in Eng. Pat. 10,305 of 1913 (this J., 1914, 740) the capacity 
of the combustion chamber is varied, according to the 
rate at which gas is made, by moans of a loose-fitting piston, 
which permits the flow of gas to the outlet but prevents 
the passage of the flame.— A. T. L. 


Hydrocarbons ^ Utah — A correction. C. Bardwell, B. A. 
Berryman, T. B. Brighton and K, D. Kuhre. J. Ind. 
Eng. Ghem., 1914, 6, 865—866. 

Attention is called to certain inaccuracies in the original 
Mpor, ohiofiy in connection with the composition of the 
different products, but not affecting the abstract (this J., 
1914, 15).— A. S, 

Apparatus for the analysis of complex gas mixtures. Taylor. 
A’ee XXIII. 

Patents. 

Coal-washing apparatus. E. G. Burks and N. Hayes, 
Birmingham, Ala. U.S. Pat. 1,112,976, Oct. 6, 1914* 
date of appl, Oct. 16, 1013. 

The mud from coal-washing is discharged from a sluice 
into. a filtering vessel having inner and outer perforated 
vertical walls with an intermediate filling of granular 
material. This vessel is placed in a tank having an over- 
flow, and the overflow water is withdrawn from the tank 
by a pump and delivered to the sluice. A conveyor is 
provided for removing the material oollocted in the 
filtering vcwsel. — A. T. L. 

Fud-briquette composition. W. Loesch, Assignor to 

G. B. Storer, Chicago, 111. U.S. Pat. 1,111,800, Sept, 29, 
1014 ; date of appl., April 14, 1913. 

A MiXTUBE of finely divided fuel, 100, cement, 26, finely 
divided clay, 6, potassium nitrate, 0*5, and water, 25 parts 
by volume, and if desired, coal oil 2 parts. — A. T. L. 

Briquettes [of carbonaceous material] ; Process for making 

using waste sulphite lye treated with sulphuric acid as 

binding agent. A. Kichtor. Ger. Pat. 275,832, Aug. 2, 
1910. 

Goal dust or other carbonaceous substance is mixed 
with a binding agent composed of waste sulphite liquor, 
sulphuric acid, and tar oils or similar oils, briquetted, 
ana heated to 250® — 270® C. to carbonise the binding 
agent.— T. F. B. 

Qas retorts ; Means for controlling the operation of . 

H. A. Carpenter and A. W. Warner, Sewiokley, Pa., 
Assignors to Riter-Conley Manufacturing Co., PitU- 
bor^, Pa. U.S. Pat. 1,112,078, Got, 6, 1914; date 
of appl., June 2, 1014. 

In a retort which is charged and disohaiged at opposite j 
ends, tbe charging and duKiharging tool is driven by an ! 
eieotrio motor controlled by oireuit-olosing devices at 
opposite ends of the retort. — A. T. L. 

Producer oos generators. T. R. Wollaston, Manchester* 
Eng. Pnt. 29,069» Deo. 17, 1913. 

Tei roof of the producer chamber is formed by a bofler 
or vaporiser having Field tmbes which project into the 


Wood-gas generator and burner. W. L. Boxall, Perry, 
Cal. U.S. Pat. 1,111,129, Sept. 22, 1914; date of 
appl., Aug. 10, 1909. 

The apparatus, which is fitted into a fire-place opening for 
heating purposes oompriBcs a combustion chamber, 3% 
having a radiating front, 29, and divided by a horkon- 
tal partition, 20, into 
upper and lower passas^, 
the lower passage leacung 
to the flue, 33. Air is ad- 
mitted through omnings at 
9', in a pivoted throat- 
piece, 16', which oanies 
the feeding hopper, 30, and 
rests normally on the slop- 
ing wall, 4', of the com- 
bustion chamber, so as to 
prevent the escape of smoke. 
For charging, the hopper is 
tilted forwards as shown in 
broken linos. — ^A. T. L. 

I Oas producer apparatus. J. A. Herrick, Newark, N.J, 

I U.S. Pat. 1,112,634, Oct. 6, 1914 ; date of appl., Deo. 80, 

The producer has a rotatable body portion, and a heavy 
inclined poker projecting through an universal joint in the 
side wall of the fixed upper portion. The lower end of 
the poker fits into any one of a number of recesses in a 
central support within the producer, and mechanism is 
provided for adjusting the poker to any desired position. 

—A. T. L. 

Oas producer. E, A. W. Jefferies and G. H. Isley/Assimioni 
to The Morgan Construction Co., Worcester, Mass. 
Pat. 1,112,702, Oct. 6, 1914 ; date of appl., Aug. 23, 

The producer has a water-sealed ash-pit, which carries 
a vertical central tuyere with hollow raaial arms arranged 
in a horizontal pjftno and presenting vertical surfaces to the 
fuel column. The air enters the fuel column through 
orifices at the upper edges of the radial arms. The tuySe 
and arms are rotated to stir the fuel, and horizontal bani 
are arranged in the producer, at a higher level than the 
stirring arms, to prevent rotation of the fuel.— A. T. L. 

Qas washer, J. F. M, Patitz, Milwaukee, Wis., Assignor 
to AUis-Chalmers Manufacturing Co. U.S. Pat, • 
1,112,381, Sept. 29, 1914 ; date of appl., Fob. 10, 1912. 

The washer comprises a casing containing supeiposed sets 
of rotating fan blades, earned by a vertical snaft, the gas 
being diluted outwards through each set of hlelgs. 
Washing li(|uid is sprayed into tlm casing towards the fan 
blades and is caused to flow outwards and then inwards ss 
a continuous film enclosing the discharge of the rotating 
fans, so that the gas passes along and through the fiha 
of KqakL— A.T.L. 
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F^Orokim hffAr 9 Cttrbon« ; Converting higher boiling 

hmr boiling G. W. Gray, Houitoa, TexM^ U3-A. 

Eng. Pats. (A) 17.83S and (b) 17.839. Aug. 5 , 1913. 
Under Int. Oonv., Jan. 23, 19ll 
(a) Thb oil is heated in the presence of anhydrouh 
aluminium or ferric chloride to not substantially above the 
** end-boiling-point ** of naphtha, and the vapours are 
•ondensed. A petroleum distillate free from naphtha 
products, when heated with 5% of aluminium chloride at 
^o_ 350 o p ( 163 '>-_ 177 '> c.) yields 70—80% of naphtha 
BoHable for motors. If the temperature bo raised to 
iSiiy.^ii00° F. (288^'— 316° C.) the distillate consists of 
naj^tha and burning oil which can be afterwards separated. 
The process mav also be used for obtaining light oils from 
burning and lubricating oils and from crude-oil. (b) The 
distillation is carried out between 400° and 600° F. 
<284° and 316° C.), and the vapours are passed through 
a cooling chamber where the burning oil is condensed, the 
naphtha vapours passing on to a separate condenser. 
ITie burning oil may be returned to the still. — ^A. T. L. 

Oil diatUlaiion. S. M. Herber, Tnza, Mo. U.S. Pat. 

1,111,680, Sept. 22, 1914 ; date of appl., Feb. 9, 1914. 
To increase the yield of lower-boiling fractions, the oil 
is mixed with about one-seventh its bulk of lime and 
distiled in a current of air or in the presence of water 
«f steam, with or without air. — A. T. L. 

Oseygeniser in connection with combustibles ; Composition 

of meUter to be used as an . A. Morin, L. Hamon, 

and E. Hess, Montreal. U.S. Pat. l,112.r>47, Oct. 6, 
1914. Date of appl., Nov. 22, 1913. 

8££ Eng. Pat. 27,648 of 1913 ; this J., 1914, 635.— T. F. B. 


Oases ^ Apparatus for purifying . K. Bomharcl, 

Berlin. U.S. Pat. 1,112,970, Oct. 0, 1914. Date of 
appl., Sept. 19. 1911. 

See Fr. Pat. 433,801 of 1011 ; this J., 1912, 220.— T.F.B. 


Mineral oils; Process of treating . J. Dehnst, 

Halensee, Germany. U.S. Pat. 1,112,602, Oct. 6, 1914. 
Date of app)., April 17, 1906. 

See Ger. Pat. 178,771 of 1905 ; this J., 1907. 863.— T. F. B. 

Means in combination with hydrogen producing pdunt for 
regulating fluid pressures therei'h Eng. Pat. 16,893. 
See VII. 


Carbon dioxide gauge. U.S. Pat. 1,1 11, .565. See XXIII. 


BB.-DBSTRUCri¥E DISTILLATION ; 
HEATING; LIGHTING. 

Mmrdwood distillation ; Possibilities of on (he Pacific 

Coast. R. C. Palmer. Met. and Chem. Eng., 1914, II, 
623—626. (See also this J., 1914, 345.) 

The yields of oharooal, aoetate of lime and crude wood 
alcohol obtained in the laboratory from tanbark oak 
and California black oak (the most promising of the 
hardwoods available on the Facihe coast) compared very 
favourably with those from the hardwoods (beech, bimh 
and maple) used in other localities ; the results of large- 
scale tests were less satisfactory, but still favourable 
to commercial operation. Under present market oondi- 
tiooi it would not be advisable to establish more t^n 
one or two small plants in CaKfornia.— W. E. P. P 

Carbons for Aoctric lighting. Board of Trade Bulletin 
No. 82. 

Cah be obtaansd from the Boacd of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, LondoBr lic. 


Patbht. 

Arc-light electrode. 1. Ladoff, Cleveland, Ohio, Assignor 
to W. D. Edmonds, Boonville, N. Y. U.S. Pat. 1 ,112,458, 
Oot. 6, 1914. Date of appl., June 1, 1911. 

Elbcteoi>bs for producing flaming arcs are made princi- 
pally of carbon together with calcium titanate and an 
OTganic salt of titanium, a titanium-halogen compound, 
or an alkali titanofluoride.— T. F. B. 


IIL-TAR AND TAR PRODUCTS. 

Ouyoi tar. Petkow, See. XX. 

Patents. 

PtteA compositions ; 2'oughened . K. L. Manhayfor, 

St. Louis. U.S. Pal. 1,112,817, Oct. 0, 1914. Date of 
appl., Dec. 13, 1910. 

Pitch is mixed with kicsolguhr in sufficient quantity to 
raise its melting point considerably, without destroying 
its plasticity at normal teruperatureH. The melting point 
of the pitch may be raised 20° — 25° F. (IP — 14“ C.) by 
addition of 15% of kiesolgiihr,— T. F. B. 

\.2-Dihydroxybenzene-i.^‘disvlphon{c acid ; Process for 

preparing . Saccharinfabr. A.-G. vorm. Fahlberg, 

IJst und Co. Ger. Pat. 276,273, Juno 3, 1913. 
op-PHENOLDisULruoNic acid is treated with chlorine or 
bromine in acid solution, and the o-halogen-phenol- 
disulphonic acid is heated with dilute alkali under pressure, 
below 200° C'., to convert it into 1.2- dihydroxybenzene- 
4.6-di8ulphonic acid. — T. F. B. 


IV.-C!QL0UR1NG MATTERS AND DYES. 

Colours and dyestuffs; Export of . Issue of apecia 

licences. Board of IVade J., Oct. 29, 1914. fT.R.J 

With reference to the Order of Council dated 8th 
September, 1914, which prohibited the exportation from 
the United Kingdom oi dyes and dyestuffs obtained 
from coal tar, the Board of Trad»^ announce that, on 
their recommendation, licences have been granted to 
certain firms to export some or all of the cdours and 
dyestuffs specified in the appended schedule, on the 
express condition that the reasonable requirements of 
consumers in the United Kingdom in respect of sueh 
colours and dyestuffs ore first supplied. Any British 
consumers of these colours and dyestuffs who are unable 
to obtain the supplies they require should communicate 
with the Board of Trade. 

Cross Dye Blacks, FG, 70823, T Extra 20% strong, 
BP, BX 20% strong, RX 20% strong and TP ; Sulphur 
Bronze 136 ; Sulpnur Browns 4R, 2D, 2R and 731 ; 
Sulphur Yellows Y and R ; Sulphur Drab N ; Methyl 
Violets ST and Base 2B ; Methyl Blue 2B; Magenta 
Powder FA and Crystals FA; Methylene Blue ZF ; 
Auramine 0 and 0 Cone. ; Cerise FDA ; Green Crystals A 
and Y ; Bismarck Brown R lOOs, Y 100s, Conoeotrated, 
and R Concentrated ; Chrysoidine R Powder, Y Powder, 
and Crystals ; Nigrosine D, G, and P ; Soluble Ni^osine X ; 
Nigrosme 32391 ; Induline A and B ; Soluble Blue A, B, 
andC; Spirit Blue and Spirit Blue 2B ; Thionol Yellow G; 
Tluonol Orange L ; Tluonol Brown G cone. ; Thionol 
Khaki I ; Thionol Browns 0 and R ; Thionol Dark Green ; 
Thionol Brilliant Greens 6GX oono., 4GX oono., and GX ; 
Thionol Green 3B ; Thionol Purple B oono. ; Thionol 
Corinth GX and BLX ; Thionol Brilliant Corinth RX ; 
Caohou R, 2R, and OX; Thionol Blues and Blacks, 
Leather Brown LX; Dianol Fast Yellow AB; Dianol 
BriBiant Red X ; Dianol Dork Green N ; New CToooine ; 
Phos^ine ; Leather Orange F ; Wool l^ariets 398 and 
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Dianol Oranges; Prune 516; Wool Black 3015; 
Fast Muling Black B ; Era Chrome Blacks,; Era Crome 
Browns M and B ; Chrome Red Brown ; Chromotrope M ; 
Arohelline 2B; Ponceau R and 2R; Orange 4GB; 
Chrome Green Y ; Alizarin Yellow 3G ; Urumpsall 
Yellow YYFP. 

Patsjtts. 

V(U dyestuffs of the. naphthalene aeries ; Preparation of . 

AL Karfos. Ger. Pats, (a) 276,357» Juno 14» 1913, 
and (B) 276,368, Juno 26, 1913. 

(a) NAPHTHALJtNE-l.S-DiCARBOXYLic acid imine, or the 
condensation product from aoenaphthenoquinone and 
hydroxylamine, is fuseil with an alkali hydroxide. The 
fH^ucts are claret or red vat dyestuffs, (b) The dyestuffs 
deBcribeil above are treated with fuming nitric acid, and the 
nitre compounds are dissolved in sodium hydroxide or 
carbonate solution and reducetl with alkaline reducing 
Agents. The resulting compounds dye cotton blue, 
jhlne-violot, and grey-violet shades. — T. F. B. 


hrocm for making briy^tes [of carbonaceous maknai], 
t^ng waste sulptiie lye treated with sulphuric acid as 
binding agent, Ger. I^t. 276,832. See IIa. 

VL-^ACHING ; DYEING ; PRDITOIO ; 
FDflSHIMG. 

Application of low temperatures in the textile industry, 
Erbau. See V. 


Hiidrosulphitfs and formdldehyde-sulphoxi^tes. Wild. 
. See Vn. 

Patents. 

Silk ,1 Process for weighting by means q/ zirconium 

compounds. E. Stern. Ger. Pat. 276,423, Feb. 9, 1913. 

The teirahydrate of zirconium sulphate, £r(SO«)|,4H.O, 
is used for weighting silk, either alone or in conjunction 
with other wei^ting substances. — T. F. B. 


V.— FIBRES; TEXTILES; CELLULOSE; 
PAPER* 

JSilk in Madagascar. J. d’Agric. trop., 1914, 14, 89. 

Bull. Imp. Inst., 1914, 12, 487. 

Both the native silkworm or “ landibo ” {Borocera 
Madagaacariensis) and the mulberry silkworm (Bombt/x 
mmi) arc used by the natives of the centre of the island. 
Tho “ landibo ” lives in natural forests of Uapaca clnsiacea 
or in plantations of Dodonea Moflagascariensis and Cajanus 
indicus^ and produces two harvests a year of brown or 
grey cocoons. The silk, which is comparable with tussah 
silk, cannot be reeled, but is carded and spun. The 
rearing of tho mulberry silkworm is increasing. The 
silk is used locally and is not yet exiwrted. A station for 
tho study of the silkworm and production of disease-free 
se(‘fl has boon established at Naiiisana. — R. O. P. 


Textile industry ; Application of low temperatures in the 
. F. Erban. Z. angew. Chem., 1914, 27, III., 41. 

In the preparation of flax for spinning, the ‘‘straw” 
is dried for 60 to 80 hours in the sun, then cooled to 

4®0., and tho bast fibres separated while in a frozen 

■condition (see this J., 1911, 18). In Ahnert’s morcerisa- 
iion process the yarns are impregnated with hot lye 
<26® B., sp. gr., 1*21 ) and then chilled (see Kirohbaoher, 
this J., 191 1, 20). Artificial cold is employed in Schultze a 
process of obtaining solid alkali h^drosulphites from 
solutions. In finishing fabrics various machines for 
applying low temperatures are in use to shorten processes, 
and to increase the amount of moisture fixed by tho fibres. 


Textile nawhinery. Board of Trade Bulletin. No. 86. 
'This Bulletin can be obtained from tho Board of Trade, 
OomiBcrcial Intelligence Branch, 73, Basinghall Street, 
E.C. 


Patents. 

4)eiluloid or like substitutes ; Manufacture of . L. L. T. 

Labb^., Asnieres, France. U.S. Put. 1,112,297, Sept. 29, 
1914. Date of appl., June 16, 1911. 

Skk Ft. Pat. 430,036 of 1011 ; this J., 1911, 1308.~T.F.B. 


Pulp from wasU papers ; Process for the recovery of . 

J M. Burby, Astoria, Afnignor to The Pembee Co., 
New York. U.S. Pat. 1,112,887, Oct. 6, 1914. Date 
of Jtine 16, 1911. 

Bkb Fr. Pat. 444,703 of 1912 ; this J., 1912, 1076.— T.F.B. 


Colours ; Method and means of recording, malching, or 

devising new shades of . G. and W. Parsons, 

London, and A. W. Coker, Sutton, Surrey. Eng. P»t». 
20,093 and 30,096, Sept. 6 and Dec. 31, 1913. 

A MACHINE of the rotating disc type, the turntable being 
operated by an electric motor ami tho coloured disos being 
slotted to enable them to fit adjustably over one another. 

A modification consists in tho use of a single colour disc 
over which is placed a heart-shaped cam (of white 
for instance) which combination when rotated shows the 
mixed shade in gradually increasing strength from tho 
centre outwards. Holes are provided in the turntable* 
which during rotation set up suction, thus keeping the 
coloured, discs flat. Convenient means of measuring tho 
areas are provided,— J. B. 


[Fireproofing.] Treatment of cotton and cedton goods and 
oilier combustible substances to render them permanency 
less inflammable. W. H. Perkin, Oxford, S. Bradburv, 
Ashton-on-Merspy, and Whipp Bros, and Tod, Ltd., 
Manchester. Eng. Pats, (a) 17,814, 20,971, and 24,088, 
Aug. 6, Sept. 17, and Oct. 24, 1913, and (b) 17,816 and 
20,972, Aug. 6 and Sept. 17, 1913. 


(a) The goods are impregnated with a soluble salt of a 
metal, the oxide or hydroxide of which is capable d acting 
as an acid, and, after drying, the deposited salt is fixed by 
treatment with a prepared atmosphere eontaining a sat 
le.g., carbon dioxide or sulphur dioxide) which is capable 
of rendering tho deposited salt insoluble. The fixing atmo- 
sphere 18 pnJorably moist and tho temperature is prefembly 
Wgh, e.g., tho fixing gas may be admitted into an oidinaj^ 
ager. (b^ The use of an alkali aluminate as impremiating salt 
and of carbon dioxide as the fixing gas is spw^y olaina^. 
Go^ results are obtained on flannelette by impregnating 


with a solution of sodium aluminate ol 30® Tw. (tp. gr. 
M5) and ageing in an atmosphere containing 10% or 
more of carbon dioxide and sutheient steam to leare the 
goods slightly wet on emerging. (See also Eiw. Puts. 
8609 and 9620 of 1902 and 24,222 of 1903 ; this J., 1903, 
623, 661 ; 1904, 981.)— J. B. 


Waterproof fabric and the like; Manufacture of and 

means for use therein. T. W. Jacobs, jua., London. 
Eng. Pat. 26,172, Nov. 14, 1013. 

Thb fabric is passed over and under guide foUers tfafoogh 
a tank containing tho waterproofing liquid, such as a 
mixture of vaseliiie, 100 ; paraffin wax, 100 ; naphthalene, 
4 ; carbolic acid, 12 ; and vegetable black, 3 parts, and 
then between steam-heated squeezing rollers whMKxeawwe 
the excess of liquid, and bring about a thorough impregna- 
tion of the fabric. The pressure and the temperature of 
the rollers should be kept ap^ximately oonstauL 
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[Not. 1«, 1W4. 


VIL ACroS; ALKALIS; SALTS; MOM- 
METALUC ELEMENTS. 

Pho»phcrie acid andjphoaphatea ; Alcohol in the manufad/ure 

of . P. J. Fox. J. Ind. Eng. Chein)'» 1914, 6, 

829—820. 

To extract phosphoric acid from phosphate rock it is 
suggested that treatment with the requisite quantity of 
sulphuric acid of 50“ (sp. gr. 1-63) be followed by 
leaching with denatured alcohol, the residue being filter- 
pressed. A relatively pure alcoholic solution of phosphoric 
acid would thus liC obtained. In laboratory tests with 
calcium phosphate, an extraction of 99-2% of the phos- 
phoric acid was obtained with 95% alcohol and 98*7% with 
50% alcohol.— A. S. 

Potash ; Waste of . J. C. Umney. Perfumery and 

Essent. Oil Rec., 1914, 6, 374—375. 
Co-operation is suggested for the collection and incinera- 
tion of many waste marine and land plants such os furze, 
hedge-clippings, bracken, etc., as a source of potassium 
saJtH. The following figures give the potash content 
of the ashes : Fucus veaiculosus, F. strratus^ 4 — 5% ; F, 
nodoaus, 13% ; oarweed, Laminaria aaccharina, 15% ; 
En^onwrpha irUestinalis, 7%; E. compreaaa^ 10%; Ulva 
Uitiasima^ 4% ; Zostera marina, 9'6% ; bracken, 60% ; 
Bolctua edulia, 60 — 67% ; Agaricua velulipea^ 78% ; the 
heath moBscs Hypnum Schreberi and H. aplendena 28 — 30%; 
hop bine, 25%; groundsel, Senecio vul^ria, 43*5%; com- 
mon broom, 33% ; willow bark, 24% ; sweet chestnut bark, 
20% ; common furze, 28% ; Euphorbia amygdahidea, 
39% ; Virginian creeper leaves 26%. — ^F. Shdn. 

Clay filtera and certain aalt solutions ; The action between 

, . W. B. Hicks. J. Ind. Eng. Chem., 1914, 6, 

829—831. 

Various saline solutions wore filtered through 8-in. 
Pastcur-Chamberland water filters. Little or no change 
was produced in the boric acid content of borate solutions ; 
there was a decrease of 0-2 — 0*6% in the concentration of 
alkali sulphate and chloride solutions, of 0 6% in A/10 
and 8% in A /lOOO alkali carbonate solutions. The filters 
were dissolved appreciably by ammonium clilorido solu- 
tions. — A, S. 

Hydroaulphitea and formaldchyde-aulphoxylatea. E. Wild. 
Chem.-Zeit., 1914, 88, 928. 

Tub iodine method of Baumann, Thesmar and Frossard 
is recommended for the estimation of the sulphoxylate, 
but in the author’s opinion a quick and simple metliod of 
analysing hydrosulphites is still lacking. (See Bosshard 
and Orob ; this J., 1913, 486. W. B. 

Ozone; Action of on inorganic sulphur compounds, 

E. H. Riesenfeld and T. F. Egidius. Z. anorg. Chem., 
1914, 86. 217—246. 

The action of a stream of strongly ozonised oxygen on 
solutions of sulphur compounds was investigated. Alkali 
sulphides, normal or acid, gave thiosulphate and sulphite, 
wito some hydrosulphite ; thiosulphate, neutral or alka- 
line, gave sulphate, dithionate and sulphate, with small 
quantities of polythionate ; sulphite gave principally 
sulphate, with some dithionate. The end-proauct in all 
cases was sulphate. Whilst sulphur compounds at a low 
stage of oxidation (sulphites, ftc.) take up ozone as a 
whole, analogous metallic compoun<b (ferrous, manga- 
nous, and like salts) take up ) atom of oxygen, a molecule 
of oxygen escaping.— 0. E. M. 

Lead aeeiatey lead ozide, water ; EguUibrium in the ayatm 
— . R. F. Jackson. J. Franklin Inst., 1914, 
4W-493. ^ 

To obtain a basis for investigatiiig the clarification of 
raw siifwrt a study was made m the basic acetates of lead 
from standpoint of the phase rule. Ibe analyses 
were made by measuring the volume ^ standard acid 


neutralised by the basic lead, and the volume of acid or 
of sodium ox^alate required for total precipitation the 
lead. The basic acetates were prepared by the inter- 
action of normal lead acetate and lead hydroxide. Tho 
solid phases capable of existence were found to be three. 
Normal lead acetate, Pb(C,H,0,)t,3H,0, consists of 
monoclinic prisms ; it is stable in equilibrium with its 
own solutions, and its solubility increases rapidly in 
solutions of increasing basicity. Its solubility in neutral 
solutions is 36'5%. Tetra-load monoxyhexa-acetate, 
SPblCgHsOjljjjPbO.SHjO, crystallises in minute needles, is 
very soluble in water, and forms highly refracting solutions 
of sp. gr. 1-93 — 2*28. It is unstable in contact with its 
own solution. Its solutions contain at the extremes of 
saturation 15-89% PbO, 48-96% PbfCjHjOo)*, and 
24-74% PbO, 49-21% Pb(C,H,Oj),. Tri-leod dioxy- 
diacotate, Pb(C,H80j)*,2Pb0,4H,(), consists of minute 
im|)erfect needles ; it is capable of existing in contact 
with its own solutions, in which case its solubility is 13-3%. 
Its saturation curve is very long. The extremes of 
solubility arc 7-4% PbO, 4-8% Pb(C,H,Og)j, and 24-74«^ 
PbO, 49-21% Pb(C,H,Oj),.-J. H. J. 

Manganese sulphide ; Peal of formation of . S- 

Wologdinc and B. Penkiewitsch. Comptes rend., 1914,. 
168, 498—499. 

The oxidation of manganous sulphide resulting in the^ 
formation of Mn 804 and sulphurous and suljburic acids 
gave as a mean value of somewhat varying results 70*536' 
cals, for the molecular heat of formation of the sulphide. 
A second method consisted in the ignition of a comi)res8ed 
(tastille of manganese and sulphur in a calorimetric bomb 
in an atmosphere of nitrogen by means of a mixture of 
aluminium and potassium chlorate and a fuse of gun- 
cotton. it gave a value of 62-901 cals, per mol. as the- 
mean of a number of concordant results.—^. F. M. 

Felspar supply of the United Stales. Watts. See VIIL 

Use of washers and coolers with sulphur ovens, and [deter- 
mination of] the sulphuric acid content of the oven gasea^ 
Pellet. -S’ecXVII. 

Chief cause of the loss of sulphuric anhydride and chlorine 
by incineration of substances containing these constituents.. 
O’Sullivan, ^’cc XXIII. 

Barytes in Canada. Oil, Paint, and Drug Rep , Oct. 12* 
1914. [T.H.] 

The barytes mines in Cape Breton will shortly be able to 
supply the needs of Canada, whilst other souroos will 
produce sufficient quantities for export. 

Fluorspar in the United States. Oil, Paint, and Drug Rep.,. 
Oct. 12, 1914. [T.R.] 

The increase in the homo production and the impositioiv 
of a tariff on fluorspar in 1909 have resulted in a aeoreasa 
in the American imi)orts to 22,682 short tons in 191B 
compared with the 115,680 tons produoed. The importa 
came almost entirely from Great Britain and amount to 
over 65% of the total English production. The open- 
hearth steel process absorbs about 80% of the amount 
produoed. 

Patents. 

Hydrogen producing p^ni ; Means in combination with 

for regulating jluid pressures therein. J. Dempster,. 
Manchester. Eng. Pat. 16,893, July 16, 1914. 

In the production of hydrogen by the action of steam oa 
oxidisaole material, with alternate d^-oxidation by a 
current of redooing gas (water-gas), a pressure-regulating, 
device is ^vided to prevent leakage of redudng gas 
into the ^drogen or steam oonneotions by ensuring, 
a higher pressure in these than in the reducing gas maina. 
A vessel is divided into two interconununioating oom- 
partments whioh oontain water; one compartment ia 
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in cdnnootion with the water-gas inlet main and is pro* 
vided with an overflow passa^, whilst^ in the other com- 
partment, water forms a seal between the hydrogen outlet 
main and the hydrogen scrubber. Any inoreaae of 
pressure in the water-gas inlet main, acting upon the 
surface of the water in the first compartment, increases 
the de{)th of seal in the second compartment and necessi- 
tates therefore a corresponding increase of pressure in 
the hydrogen outlet main, and in the supply of steam. 

‘ — F. Soon. 

CaUilyHs ; Manufaciure of . A. Schwareman, Assignor 

to Spencer, Kellogg and Sons, Inc., Buffalo, N.Y, U.S. 
Pat. 1,111,602, Sept. 22, 1914; date of appl., Feb. 4, 
1914. 

A HYniiATKD aosquioxide, f.g. Al 2 (OH),, is precipitated 
by att alkali, wjwIkmI fro<-> from soluble matter and tnmted 
with a dilute solution of a compound of a metal of the 
platinum group (preferably jialladium) containing as 
much metal os will be absorlxHl bv the Al{(OiI)«. The 
precipitate is collected and dried. — W. H. C. 

Sidphurir. anid ; Chamber lued in the manufacture of 

W. G. Mills and C. T. Packard, Assignors to E. Packard 
and a)., Ltd., Ipswioh. U.S. Pat, l,U2,54«, Oct. 6, 
1914. Bate of appl., March 21, 1914. 

See Eng. Pat. 12,007 of 1913 ; this J., 1914, 692.— T. F. B. 


Nitrate of lime : Process of effecting solidijie/ilion of fluid 

. M. Scharff, Ludwigshafen, Germany, Assignor 

to Norsk Hydro-Elektrisk Kvaolstofakticseiskab, 
Christiania. U.S. Pat. 1,112,722, Oct. 6, 1914. Bate 
of appl., July 3, 1912. 

See Fr. Pat. 445,826 of 1912 j this J,, 1912, 1179.— T. F. B. 


Hydrogen ; Process of producing . C. Bosch and 

W. Wild, Assignors to Badisehc Anilin und Soda Fabrik, 
Ludwigshafen on Rhine, Germany. U.S Pats. 1, 1 13,096 
and 1,113,097, Oct. 0, 1914. l^atos of appl., Oot. 29, 
1913. 

See Fr. Pat. 459,918 of 1913 ; this J., 1914, 24.— T. F. B. 
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Refractories ; Needs of the glass manufacturer in the way 

of . C. W. Berry. Trans. Amer. Ceram. Soc., 1914, 

16, 101—108. 

Resistance of tank blocks and glass-pots to the action 
of fluxes depends more upon physical structure than on 
chemical comimsition. A block should possess sufiictont 
density to prevent the penetration of fluxes. It should 
dissolve slowly in the glass without causing “ stones ” 
and the wearing surface should remain smooth. Pure 
non-plastio clays which are attacked only slightly by 
fluxes must be introduced in a very fine condition, as 
otherwise the plastic binding clay will dissolve, allowing 
the refractory clay to enter the glass and form “ stones.” 
Blocks high in silica, e.g., where free silica has been add^ 
to obtain 77% 8iO, in the finished product, are quickly 
destroyed, as also are mixings high in alumina. High 
silica also tends to increase porosity. It is not advisable 
to introduce ” grog ” made from us^ pots, as the material 
has absorbed fluxes which will cause a honeycombed sur- 
face. The greatest wear on a pot occurs during the first four 
melts ; after the fifth, the action diminishes as the pot 
becomes nearly vitrified. A pot which is suitable in 
composition for plate glass may not answer for lead and 
other glasses made in olosed pots. — H. H. S. 

Sodorddme glasses; The Imits of proportions of 

F. Gelstbarp and J. C. Parkinson. Trans. Amer. 
Oeram. Soo., 1914, 16, 109—116. 

Sosa ash glasses can only be made suooessfuUy with a 
limited proportion of time, e.^., ICaO ; 2Na(0. To 
obtain satisfactory gissses oontainii^ more than 8% CaO, 


sodinm sulphate must be used. Glasses containing 
soda in excess of 22% of the silioa content are not likely 
to bo strong and durable ; for plate glass, the soda content 
should be much lower. The whole field of soda-time 
silioatcs may bo divided into: (1) opaque basic slags 
and infusible mixtures of silicates and bases ; (2) mixtures 
giving transparent glasses only on very rapid cooling, 
otherwise opatjue crystalline masses; (3) transparent 
glasses pro^xtr, including those of teohnioal importance ; 
{i) mixtures giving op^esount opaf|ue glasses on slow 
cooling. The authors made glasses of the definite silicates 
2Na,0,SiO, ; Na,0,vSi<), ; Na,U,2SiOg ; but a mixture 
of the composition, Na.jO,3iSiOg, gave a melt containing 
suspended silica which dissolved slowly, to form probably 
a solid solution of siljca in the bisilicate. — H. H. S. 


Ruby colour in glass; Notes on the development 
A. E. Williams. Trans. Amor. Coram. tioo., 19 14, 16 , 
284—306. 

Ruby glass is obtained by using os colouring agent oop|)er, 
gold, w^Ionium, or flowers of sulphur ; the metals being 
usually found to bo in suBfiension as ooUoids. Rooijm 
culled from the literature of the subject are given for gold, 
selenium and sulphur rubies, but the author’s own 
experiments refer to copper ruby glass. This was formerly 
made by the process of flashing, which consists of placing 
a very thin layer of coloured glass on a surface of oolourleaa 
of normal thiokness ; special skill bifing required to 
ilow the layer to uniform Sickness in order to obtain 
uniform colour. At present, however, ruby glass is made 
by pressing in moulds and reheating. The colour should 
not be developed till the glass is reheated. Highly 
fluid glasses are found to ” colour out ” quickly, viscous 
glosses slowly. Substitution of lead or soda for lime 
increases rapidity of colour development, load more so 
than soda. High silica content (4 — 4*6 mols.) is necessary • 
to give sufficient viscosity, and to obtain good colour ; 
low silica tends to produce brown or black colours and 
opacity. With high silioa in lime-potash glasses there if a 
tendency to streakiness, which can be rt^uced by small 
quantities of lead oxide, and by re-melting. Iron and 
manganese am detrimental to a good rod colour. Density 
of colour is apparently increased by increase in tempera- 
ture. The following formulce were found to bo most 
suitable for a good ruby glass, 1% of orcam of tartar being 
added : — 


Kquivaientf). 

Na,0 

PbO 

0102 



O'lOO 

0*100 

0027 





KjO 

0-202 

0-536 

0-636 

0-536 

0-630 

SIO, 

2-.H3 

4-57 

4-00 

4-00 

4*57 

(^lO 

0-007 

0-023 

0*023 

0-023 

0-028 

8n(), 

0-018 

0-041 

0-041 

0-041 

0-041 

»tO, 

0-073 



«... 


CaO 

— 

0-44 

0-44 

0-34 

0-84 


— H. H.S. 


Class. Similarity between aqueous and glass soluHoiU^of 
gc4d. Effects of various temperatures on coloured glass, 
A. Silverman. Trans. Amer. Ceram. Soc., 1914, 
647—660. 

The oolour-ohanges from yellow gold chloride solution 
to red ooUoidal solution of gold, and then to brown 
precipitate and blue supernatant colloidal j solution, 
whion occur on addition of potassium oarbonate and 
formaldehyde and sul^uent boiling with oxalic aokl, 
may be reproduced in solid solution in glass. Gold 
chloride solution was sprinkled on sand whimi was then 
added to the batch mixing of a Pb-Na-K Mlioate glass. 
Stannous oxide served as reducing agent, and the third 
Btace was effected by re-heating. 

& certain oolourra glasses were found to be much 
darker at high than at the ordinary temperature, the 
effect of immersion in liquid air was observed Selenium 
ruby, black at high temperatures, was yellow to orange 
in liquid air. No perceptible ebnam took plaoe wira 
blue and green glaeiee, but meet roa and yelww gliaaw 
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and also potassium bichromato and sulphur became 
lighter in colour. Return to the ordinary temperature 
restored the original colour. — H. H. S. 

Fluorides at opacifiert [clouding agents for glass and etumelt]. 
J. B. Shaw. Trans. Amer. Ceram. Soc., 1914, 16, 
677—679. 

OpaoiTT may be produced in glass by fluorides without 
tlm presence of alumina. Different heat treatment 
will modify the products from any given fluoride mixing. 

— H. H. S. 


compression in a cylindrical die, 15 cm. long and 5‘3.cm. 
in diameter, the pressures ranging up to 50,000 lb. on the 
whole surface, ^e results nphold Seger’s contention that 
re-pressing has little, if any, effect upon the density of 
plastic clay. There is certainly no relation between the 
ma^itude of the compression load and porosity. Any 
variation in volume of pores is to be attributed to lack of 
j homogeneity in preparing the plastic mass. It follows 
I that in tho repressing of brick, pressure used in excess of 
I what is necessary to cause the clay mass to fill the die is 
‘ wasted energy, and may have the undesirable tendency 
j of weakening resistance "to crushing. — H. H. S. 


Clay ; Effect of some decirolytes on . R. Back, j 

Trans. Amer. Ceram. Hoc., 1914, 16, 515— 546. j 

The clays were used in the physical conditions of plastic j 
mass, thick paste, creamy slip, and 5% aqueous 8U8[)ension. 
The effect of added electrolytes was studied with regard 
to volume shrinkage in drying of the plastic mass, water 
content of pastes just fluid enough to flow, and viscosity, 

flocoulation and volume shrinkage of slips. Creat 

precautions were found necessary to eliminate error in 
drying the clay, making it plastic and moulding into 
briquettes, especially with regani to the time factor. 

The ratio of volume shrinkages of a ball clay and a 

kaolin in their best working consistence bort^ no relation 
to tho ratio of tho percentages of water used. These 
varying shrinkage and jKire-water volume relations are 
attributed to an arrangement of tho clay ^particles effeettid 
by the reagents, or to a change in their power of retaining 
water at 110'’ C. Some electrolytes, e.g.^ Ca(()II)j, and 
Ba(OH)j, in small quantities (0-05 — 0-075%) act as j 
doflocculators, but greater concentrations produce distinct ! 
flocculation. The cause of such dual behaviour is to bo j 
sought in dissociation phenomena and changes in surface- | 
tension of tho liquid medium. Caustic soda and |K)ta8h | 
arc vigorous deflocculating agents at all concentrations, j 
although a temporary thickening may bo caused by the { 
presence of lime. The coagulating power of neutral salts ' 
(NaCl, CaClj, AlOlj) and the rapidity of coagulation 1 
increases with the valency of the cation ; neutral salts, as I 
well as acids and alkalis, have a decided influence on the | 
shrinluige and viscosity of clays. The smallest 
quantities of electrolytes used showed an effect on tho 
fluidity or stiffening of clay paste. Electrolytes 

that cause flocculation in a "clay system may be 
employed to reduce cracking and excessive shrinkage 
in the drying of troublesome clays. For casting 
slips, caustic soda or potash or sodium silicate or carbonate i 
may bo used, the volume shrinkage being reduced by one- j 
third. The atnicture of a cast piece seems more compact 
and stronger when tho correct quantity of electrolyte is \ 
used, but excess weakens the wan*. As lime and alkalis j 
affect the “ malachite green ” used in the dye-absorption ' 
method of estimating colloids, the Rodenwald-Mitscherlich 
hygrosoopicity method is preferable. — H. H, S. 

W eathering of fireclays in the manufacture of face Itrick and 
paving block. L. B. Rainey. Trans. Amer. Ceram. 
Soc., 1914, 16, 405—408. 

The practice of causing clay to “ weather ” for about four | 
weeks alter being mined is rcganled as unnecessary, j 
because insufficiently prolonged to bring about any real i 
mincralogical change. Blocks made from the “ green ” j 
clay tended at first to crack in drying, a difficulty which 
was overcome by addition of \ lb. of salt to each wheel- | 
barrow of clay as it was fed to the pans. The fired ware i 
required loi^r cooling, viz. , 6 days instead of 5. lU resist - ; 
anoe to disintegration by the “ rattler ” test was only l®o j 
inferior (18 ; 19) to that of ware mode from weathered ' 
clay, whikt the oolour was brighter. — H. H. S. j 

I 

Clay ; Data on effect of varying compression loads applied ; 

to »« the plastic condition. C, W. Parmelee. Trahs. 

Amer. Ceram. Soc., 1914, 16, 194—200. 

In view of tho divergenoo of opinion l>e tween Seger and 
some later writers (see Kept. N.J. Geol. Surv., VI, 260 ; 
MiMQttfmB., XI, 450 ; G.B. of Iowa, XIV, 206) as to the 
offeot of re-pressing olay, trial pieces were subjeoted to 


Clays ; The compression, tensile and transverse strength of 

some in the dried state. A. V. Bleininger and 

W. L. Howat. Trans. Amer. Coram. Soc., 1914, 16, 
273—283. 

Any strength test of dried clay is regarded as constituting, 
at best, but a rough and indirect estimate of plastioity. 
On the other hand, such tests have a practical value in 
connection with the drying of clays and their bonding 
)K)wer on sand. Teats with mixtures of clay and standard 
sand are not comparable with those without sand, on 
account of this bonding power and the change in drying 
conditions. Tho clay-sand trials are preferred, particu- 
larly with ball clays and plastic fireclays. Tho transverse 
test is n^garded as more reliable than tho tensile test, 
which is in turn l)etter than the compression test. In all 
cases, variations from the average are so great that no 
meaning can be attached to the results until 20 specimens 
have been broken. — 11. H. S. 

Clay : The plasticity of . N. B. Davis. Trans. 

Amer. Ceram. Hoc.. 1914, 16, 65 — 79. 

Plasticity in clay has Ixicn variously attributed to the 
strueluro of the particles, to the presence of aluminium 
silicates containing chemically combined water of hydra- 
tion, to molecular attraction between ])articleB (Grout, 
1905). and to the influence of colloidal matter (Schloesing, 
1874). The colloidal theory is regarded as the most pro- 
bable, and as capable of embracing the others. Organic 
colloids are very numerous ; thirty-four, resulting from 
decomposition of vegetable ami animal organisms, have 
been identified in soils (see U.H. Bureau of Boils, Bulls. 
53, 74, 75). They are present as emulsion -colloids, and 
protect inorganic colloids — silicic acid, and aluminium 
and iron hydroxides — ^from mutual coagulation. The 
process of de«)mpo8ifion of a mineral such as orthoclase is 
coiwidered to k' essentially one of hydration, with a loss 
of silicic aci<l sols at each step, thus : KAlSijU^-fHOH — 
KOH-fHAlHij,()^; HAlHijOH— HiOa-HAlSi,Oe, pyro- 
jihyllite ; which by further loss of silica becomes kaoiinite 
and then diaspore. Apart from their protective influence, 
organic colloids and adsorbed salts increase plastioity by 
raising the viscosity of tho water-film round the particles. 
The finer the grain of clay, tho more chance for colloidal 
material to form. The longer the clay is subjected to the 
solvent action of water, the more "colloids are formed. 
Binding power and shrinkage depend on the structure of 
the grain and on the nature of the emulsion colloids. 

— H. H S. 


Plasticity method ; A study of the AUethejrg . C, S. 

Kinnison. Trans. Amer. Ceram. Soc., 1914, 16,472 — 

486. 

Attebbkbq’s method for moasnring plastioity (see Inter- 
nationa] Reports on Pedology, 1911 ; also this J., 1910, 
629) is based upon the varying physical behaviour of clays 
with different water contents. He classifies the condition 
of a clay mixed with varying (progressively decreasing) 
amounts of water into five di^rent states as foUows : 
(1) The upper limit of fluidity, or the point where the clay 
slip flows as water ; (2) the lower limit 'of fluidity, or flow, 
where two portions of the olay mass can barely Iw mode to 
flow together when placed in a shallow dish and sharply 
rapped ; (3) normal consistence, when clay is most work- 
able, is no longer sticky and will not ai^re to metal ; 
(4) the rolling limit, at which clay can no longer be rolled 
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into Bo-caUed threads between the hands and the surfaoe 
on whieh it may rest, and which ia the lower limit of the 
workable oondition ; (6) the point at whioh damp clay 
will no longer hold together when subjected to pressure. 
The second and third of these conditions define the woricing 
range of clay, and it is Atterberg’s contention that the ^ 
wider this range the more plastic is the clay. If the water 
content corresponding to each of these conditions be 
expressed as a percentage of the weight of dry clay, the 
“ plasticity number ” is the diileronoe between the 
resulting figures ; the higher its value the more 
plastic is the clay. It is found, however, in the cose 
of loams and of clays rich in humus that normal 
eonsistenoe (3) is higher than flow-limit (2), and therefore 
two types of plasticity must be recognised, viz., sticky and 
non-stioky plasticity. Failure to appreciate this dis- ! 
tinotion is considered by Atterberg to be the cause of ! 
failure of many older methotis for aetermining plasticity, i 
The method was tried by the author on twenty American j 
cla^ of various types, and was judged from practical ex- i 
perienco to be no more accurate, than that based on volume 
shrinkage. No method yet known entirely coincides in its 
results with those of practical extK>rience, but a collation 
of the best reveals the facts with fair accuracy. —H. H. S. 

I 

PoH*ry scrap clay ; Not^ on the. restoration of plasticity \ 

to . J. Minneinan. Trans. Amer. Ceram. Soc., 

1914 , 16 , 9 ( 1 — 97 . 

Unfired scrap clay, found to bo less plastic when re- 
blungod and re- pressed, may he restored by the addition of 
electrolytes which eoagulat(! clay slips. Hydrochloric 
acid, magnesium sulphate, calcium sulphate and vinegar 
wore used on a commercial scale, in amounts varying from 
O'05 to 0-1%, the addition being made in the blunger. 
Magnesium sulphate (0'07%) was found to be most satis- 
factory, and has been iisetl for several years. The restort*d 
plasticity is equal to the original. — H. H. 8. 


Viscosity of some shales at furnace temj>eratures, 0. H. 
Brown. Trans. Amer. Ceram. 8oo., 1914, 16, 571 — 
576, (See also Bleininger and Teetor, this J., 1914, 
79.) 

Test pieces burned to 8.50^' (A were sus|H‘nded vertiealiy 
from fireclay grids in the kiln, and loads were applunl by 
hanging to the lower ends fireclay weights equivalent to 
a tension of 5 lb. jxr H(p inch of cross-sectional area. 
Rtjforenco marks four inches apart were made on each 
piece. Seven burns were conducted, the finishing tt^m- 
peratures being 1020^ 1050", 1090", 1100", 1130", 1160" 
and 1170“ C. rosf)cctively. A striking differenct* in the 
viscosities of shales during vitrification was evident. As 
a general rule, a shale or clay maintaining a high viscosity 
•during vitrification is to be preferred to one which is subject 
to a sudden drop in viscosity ; except when, as is found in 
very silicious samples, the former produces a ware of 
inferior strength and toughness. — H. H. S. 


Felspar supply of the Uniled States. A. S. Watts. Trans. 

Amer. Ceram. Soc., 1914, 16, 80 — 95. 

The demand for pure felspar being greater than Furo|)ean 
sources can supply, the author recounts the location and 
extent of felspar deposits (apparently pegmatite) in the ! 
United States oast of the Mississippi River. The infliionoc 
of the methods of mining and gilding upon the quality 
of the finished product is shown by the go^ reputation erf 
Maine felspars, which are not naturally very pure on 
account of a quartz content which oaimot be eliminated, 
^alyses given of American spars show variations in alkali 
content from 8 to 1U%. The chief states concerned are 
Maine, Oonnootiout, New York, and Pennsylvania. In the 
last-named, the largest deposit of soda felspar in the 
world was found, but is almost exhausted. Maryland is 
expected to supply soda felspar in the future ; the soda 
pejmatitee contain 0%NatO and 4%K|0. In Virginia 
anoNcnrHi Oaolina, felspar has been subsidiary to mica 
mining hitherto. In Geoigia the production of felspar has 
not yet been attempted.— H. H. S. 


Platter ; Note on the transverse lest applied to potkrg — ^ 
F. B, Allen. Trans. Amer. Ceram. Soo., 1914, l9» 98-^ 

100 . 

• 

The transverse, as an alternative to the tensile, tost was 
carried out by suspending plaster bars on knife edges and 
breaking them by means of a load applied at the middle. 
The load consisted of a bucket into which water was 
poured until rupture ocouried. The formula used is 
3 PI 

S = „ . , when' 8 is the modulus of rupture in Ib, per 
2 bd* 

sq. inch. P the load, I the length in inches, and b and d, the 
width and depth resf^ctively of the cross-section. The 
average of teats on good material was found to be 608. 
A go<^ tensile standard is about 600 lb. per sq. inch. 

— H. H. 8. 


Potash -soda felspars; Use of mixed in porcelain. 

A. 8. Watts. Trans. Amer, Ceram. Sue., 1914, 16» 

212—215. 

The introduction rrf soda felspar into felspathic porcelain 
is found to oaiise warpoge when ^ual parts of soda- and 
potash -8})ar are uschI, if the ware is not fired above cone 8 
(1290° C.). Above this temperature, warpage increases 
with the content of soda-si^ar, until it constitutes 83% of 
the total felB|)ar present ; then warpage decreases up to 
lOO^o soda-spar, indicating that pure i^a felspar would 
cause less warpage than any natural mixture of the two 
spars. Shrinkage increases with the content of soda spar, 
but only slightly after th«' ratio equals 1 ; 1. If the firing 
temperature exce<‘tl contu 8, shrinkage increases up to the 
ratio 62 jxrfash- : 38 soda-felspar, and with additional 
soda-spar decreases slightly. Translucenoy increases with 
the content of soda-spar, hut above cone 8 decreases in 
all cases.— H. H. 8. 


Porcelain body ; The influence of calcium and iron chlorides 
i precipitated in a . B. 8. Radoliffe. Trans, Amer. 

Ceram. 8oc., 1194, 16, 127—130. 

A.S clays that naturally bum rod have a high absorption, 
and as the colours are not always uniform, porcelain slips 
were mixed with solutions of iron and calcium chlorides, 
which were then precipitated by addition of ammonia 
and ammonium carbonate. Homes high in iron were 
more plastic than those high in lime, and the dried tiles 
were stronger. All the bodies were completely vitrified 
at cone 9. Suitable uniform gray colours can bo obtained 
by precipitating 0 — 2% Fe in a porcelain body, and 
uniform rod colours by 4 — 6% Fc. The porosity in the 
latter case need not bo more tnan 3 — 4%. — ^H. H. S. 


Ferrk oxide \as colouring agent in pottery] ; A note on the 

reduction of . C. S. Kinnison, Trans. Amer. Ceram. 

Soo., 1914, 16, 136—143. 

Fbbbicj oxide at atmospheric pressure cannot exist above 
1350° C. : it dissociates into oxygen and magnetic oxide, 
which in presence of silica, as in clay, forms ferrous 
silicates dark brown to black in colour. This colour* 
change was taken as criterion of reduction of ferric 
oxide when added to the extent of 5% to various nuxtures 
of kaolin, Hint and felspar. The results show that the 
temperature of formation of ferrous silicate is qualified 
by the Al^O, ; 8iOt ratio of the body mixture ; the smaller 
the ratio (which varied from 1 : 2 to 1 : 9), the lower the 
temperature. Sear's statement that the lower the 
Al,()„ : F6,(), ratio, the lifter are the colours developed, - 
is confirmed. Fluxes influence the colouring properties 
of iron oxide in opposite ways ; at low temperatures wlmre 
the amount of fu^ raateriai is small, the colour is inten* 
sifted by suspension of iron pinoles ; but with mUro fused 
material pr^nt, iron is taken into solution and the 
colour then depends on composition and temperature. 
In acid elays raduotion of Fe|(>g takes place at lower 
temperatures than in more aluminous bodies: as 

compared with 1399° C. When fluxea are present the 
dUeociation temperature is 1210° — 1220° C . — oL U, 
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Soluble ealts in day; lujlumce of upon behaviour of 

slip and glaze, M. A. Coats. Trans. Amer. Ceram. Soo., 
1914, 16, 162—168. 

A TERRA-COTTA olav Containing 0*366% of soluble sulphates 
was used for the body, and amounts up to 6% (jaS04, 
6% NaCl, 4*6% MgS64, 6*0% CaCl„ and 3*6% FCSO4, 
were further added separately. The presence of soluble 
salts in the body caused pooling of slip or glaze, the 
amount present not being material. Application of the 
glaze to the “ leather-hard ” body did not eliminate the 
trouble. Fixation of the sulphates by addition of barium 
carbonate was an effective rtimedy. — H. H. S. 

Terracoltu bodie% alips^ and glazes. G. D. Phillij>8. Trans. 

Amor. Ceram. Soc., 1914, 16, 169 — 178. 

In attempts to produce a satisfactory combination of 
body, slip and glaze to mature at cone 6 — 7 for architec* 
tural terracotta, the trials were pressed in plaster moulds, 
removed as soon as possible, and tooled to a ffnisheil 
surface. The body selected had the eomiKwition : Stone- 
ware clay 79*6, grog (12 — 46 mesh) 20, barium carbonate 
0*6%. iTie slip was made from the mixing : china clay 26, 
Tennessee ball clay 6, Cornwall stone 46, German ball clay 
6, flint 20, sodium carbonate 1 part by weight. A bright 
white glaze was made from the formula: 016 K,0, 
0*40 CaO, 0*36 BaO, 0 09 ZnO, 0*41 A1,0„ 3-7 SiO*; 
and a matt white from the formula : 016 K-0, 0*44 CaO, 
0-36 BaO, 0-06 ZnO, 0*37 AljOj, 1*9 SiO,.^ The ware was 
fired to cone 6 in a 60 hour burn, with slow cooling. 

— H. H. S. 


Roofing tile slips and glazes. E. T. Montgomery and C. F. 
Tefft. Trans. Amer. Ceram. Soc., 1914, 16, 144 — 160. 

The composition of slips and glazes depends on whether 
, the tile is to be burnt in one fire, at cone 02, or in two 
fires of which the second is at cone 010 — 07 (see Ohio 
Geol. Survey, Bull. 11, “ Manuf. of Roofing Tiles ”). The 
use of a dull glaze or one which is matt owing to imma- 
turity is recommended instead of a slip. At cone 02, a 
glaze of this kind may bo made from the formula : 0*6 PbO, 
0-25 (^0, 0*16 K,0, 0*36 A1,0„ 1*3 SiO„ with the addition 
of the usual colouring agents. At cone 010—07, a dull 
glaze of the following composition may be used ; 0*1 K^O, 
0*6 PbO. 0*26 CaO, 0*16 BaO, 0*16— 0*3 AI4O3, 1*6—3 0 
SiO, ; or a matt glaze of composition : 0*8PbO, 0*1 CaO, 
0*1 K,0, 0*21 A1,0„ 1*4 SiO*.— H. H. S, 

Underglaze colours; Production of by use of soluble 

metallic salts. R. M, Howe. Trans. Amer. Ceram. Soc., 
1914, 16, 487r-496, 

The salts used, viz., nitrates of cobalt, uranium and 
nickel, sulphates of iron and manganese, and chromium 
chloride, were deposited by evaporation from solution on 
bases such as aluminium hydroxide, kaolin, silica, bone 
ash and zinc aluminate, and calcined at cone 7. The 
colours were then ground and applied to biscuit ware 
with ball clay and glycerin, and firkl to 600° C. in order 
to render them firm for dipping into glaze. Earthenware 
trials were fired to cone 07 in 6 hours, stoneware to cone 7 
in 24 hours, and porcelain to cone 10 in 36 hours. Good 
results were obtained by this method of introducing very 
small quantities of colouring agents by means of their 
solutions. Cobalt on alumina yielded good colours at all 
temperatures; cobalt on zinc aluminate was good at the 
higher temperatures, but mreenish at cone 07 ; cobalt on 
flint also behaved well. Uranium on alumina gave nice 
yellows under oxidising, and pretty grays and blacks 
under reducing, conditions; - uranium on kaolin was not 
so easily influenced by the atmosphere. Iron on kaolin 
gave yellows at cone 07, ana browns at the higher 
cones; ita on bone ash was useless. Chrome-alumina 
pink was successful at cones 7 and 10, and a better pink 
was obtained from chrome on zinc aluminate ; but the 
Utter destroyed all green colours. Manganese on 
aluminium hydroxide gave exceptionally good {tinks with 
low Mn content at the higher cones, but with increasing 
content of stain blistered badly.— H. H. S. 


Chromium oxide as colouring agent ; Effect ^ variation of 

RO dements upon tn a matt glaze. R. H. Minton. 

Trans. Amer. Ceram. 800 ., 1914, 16, 248 — ^263. (See 
also Ponce, this J., 1914, 80.) 

Experiments were made to determine the effect of CaO, 
BaO, MgO, and ZnO, separately and in combination, 
upon 0r*0* in a matt glaze in which K,0, A1,0,, and 
SiO* were kept constant at 0*2, 0*36, and 2*26 equivalents 
respectively, and Cr*0* at 1*76%. ITie effect of the above 
bases on chromium colours is summarised as follows 
CaO singly, fine green ; CaO and ZnO together, pink to 
brown in increasing quantities ; CaO and BaO, very 
dark green ; (UO and MgO, brown ; CaO and PbO, fine 
bright green ; ZnO alone, light fawn ; ZnO and BaO, 
brown ; ZnO and IMgO, pinkish brown ; ZnO and PbO, 
brown and strong ])ink ; BaO alone, yellow or apple 
green ; BaO and MgO, gray ; MgO alone, fawn, stronger 
than ZnO in effect. In fiuxing power, CaO alone is 
superior to either BaO, MgO or ZnO alone ; CaO and 
ZnO together are superior to any other dual combination 
CaO and MgO kvgether do not fliix in any proportion 
(cone 4 down). The uncertain action of zinc in chromium 
glazes is due to atmospheric conditions in the kiln, tha 
tendency of zinc being to form chromate ; both yellov 
and green and their variations may bo found on the same 
piece. The introduction of chromium as a prepared stain 
rather than as the raw oxide is recommonaod. The two 
following, containing zinc and chromium, and calcined at 
cone 6, are stable in glazes containing no zinc : (a) 1 part 
of ZnO, 1 of CVjO*, 1 of flowers of sulphur, and 0*01 of 
Coj,04, produce a dark green ; (6) 40 parts of CtjO,, 20 of 
ZnO, 5 of Co*04, 20 of SiO*, and 16 of borax, produce a. 
dark blue green. — H. H. S, 

Cohalt-uranium colours [for pottery glazes] ; Some — — _ 
B. S. Rodcliffe. Trans. Amer. Ceram. Soc., 1914, 16, 
209—211. 

In addition to the four oxides, of copper, chromium, nickel 
and iron, which singly produce green colours, a blend of 
cobalt blue and uranium yellow is found to be green when* 
fired os when physically mixed. -The proportions recom- 
mended are 4 or 5 parts of uranium nitrate to one of 
cobalt nitrate. — H. H. 8. 

Porcelain glazes ; Deformation temperatures of some . 

R. T. Stull and W. L. Howat. Trans. Amer. Ceram. 
Soc., 1914, 16, 454—460. 

Cones were made of glaze mixtures and their deformation 
temperatures were determined in a T>latiniim resistanca 
furnace. RO was kept constant in all glazes at 0*3K*O, 
0*7CaO ; A1,0, was varied between 0*4 and 0*86 equiv., 
and SiO, between 2*0 — 6*6. The difference between 
maximum and minimum deformation toraperatureff 
was 67“ C. ; the softest, deforming at 1220“ C. (Seger 
cone 4=1212“ C.) having the formula RO,0*6ALPj, 
4*OSiO, ; and the two hardest, deforming at 1277® C. 
(approximately cone 7) the formuhe RO,0*85AI*O*, 
2SiO„ and RO,0*4Al,O„6*6SiO,. The glazes were 
also fired on bisque tiles at cone 9, and the best results 
found to bo obtained from the formulsB, with deformation 
temperatures of the ■ cones of the same composition : 
(o) RO,0*6Al,O„4 0SiO* . (1220“ C.); (6) RO,0*65 

Al,0,.3*6SiO, (1227® C.) ; (c) RO,0*66Al,O*.4 0SiO, 

(1230“ C.); [d) RO,0*6Al,O„3*6SiO* (1222“ C.). The 
differenoo between their deformation temperature and 
their best firing temperature is 80“ — 90“ C., a difference of 
4 — 44 Soger cones. The best glazes in any group am 
found in close proximity to the group cuteotic. — H. H. 8 . 

Crystalline glaze ; A type of ai cone 3. C. C. Band 

and H. G. Sohureoht. Trans. Amor. Ceram. Soo., 
1914, 16, 342—346. 

The glaze seleoted had the formula 0*3Na*O,0*66ZnO, 
006CoO.0-06Al,O,.0*3B*O„l*8SiO„0*2TiO,. SUght varia- 
tions of Na,0 and ZnO did not appear to affect 
crystallisation or colour. Increase of TiO, caused oiTstala 
to become smaller and more numerous, and deteriorated 
the cobalt bine, owing perhaps to iron impurities in tha 
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jratile* Triali were drftwn from th^ kiln m cooling 
XHTogrcMed ; orysUlliMtion inorcMed steadily from 
J 170® C. downwards, till at 1030® C. the glaae was a mass 
of crystals, suggesting crystallisation of an eutectic. A 
thick coating w glaze applied to the ware was found 
to give the beat result.— H. H. S. 

'Coloured porcelain glazes at cone 10. E. T, Montgomery 
and I. A. Kruson. Trans. Amer. Ceram. Soo., 1914, 
16, 347—363. 

The colourless glaze used as base varied in composition, 
the extremes being : (1) 0*3KjO,0‘7(’aO,0*4Al2O3, 

■3-8SiO,; and (4) O^SKjO.OSSCaO.OlNa.O.OlZnO, 
•0-3Al*0,,308iO„0-2B,0,. Borax, when used, was 
introduced raw in amounts up to 10% without difficulty. 
All glazes were raw, and applied to the dry “ groen” 
ware and fired in one burn to cone 10. The minimum 
and maximum amounts of the usual colouring oxides, 
employed singly, necessary to produce satisfaotory colours 
wore as follows, in equivalents : CoO 0*025 — 0*10, (-uO 
0*125 — 0-2 (vclatiUsation occurs), MnO, 0*1—0*25, (V^Oj 
<Zn absent) 0*015— 0*15, Ke,Oa 0*02.5— 0*1. UjO, 
(introduced as NaaU,()7,0H3O) 0*01-^*02, NiO 0*05 — 0*15. 
Some 21 recipes are given as batch weights for the pro- 
duction of commercially desirable colours, blacks, greens, 
browns and slate-colours. ExjK^rimenis were also made 
on the production of less usual colours in a porcelain 
glaze by rare elements, fritU'd stains, and calcined colour 
bodies. Rutile in amounts from 5— -10% gave light to 
•deeper yellow. A solution of platinum chloride 0*5 part, 
cobalt nitrate 0*14, with glycerin 1*9 and dextrin 1*0, 
yielded black ; and from 0*04 — 0*06 equiy. of UjO, 
block was obtained under reducing conditions. Pinks 
were produced by chromo-tin, chromo-alumina and 
manganese -alumina stains, and by gold chloride solution. 
At those high temperatures tin oxide must not be used 
when chromium oxide greens are desired. A largo 
variety of colours can bo obtained at cone 10. — H. H. S. 

Vitrification; The legal definition of . E. Orton, 

jun. Trans. Amor. C^rarn. Soc., 1914, 16, 497 — 61 1. 
As clay products which are visibly glassy are practically 
cert<ain to be ovorburnod and worthless, and as all clay 
products whether much or little vitrified show some 
[lortions of glassy matrix under magnification, the author 
proposes a quantitative absorption tost in order to 
ascertain “ vitrification.” The definition ho suggests for 
a legal standard is as follows ; “ Whore the word vitrified 
is used in a contract or agreement as an adjective in 
deseribing the proiwriJes of a clay product, without further 
definition in such contract, it shall mean that the product 
shall have attained in the firing process such a degree of 
structural density that its moan absorption of pure water 
will not exceed 3% of its own initial weight, when subjected 
to absorption tests of 48 hours’ complete immersion in cold 
water or 3 hours’ immersion in boiling water. Not less 
than throe tests shall be made in determining the mean 
fibsorption, and no single test may exocod the mean 
by more than 0*5%. Neither the possession of the visu.al 
proiiertii^H or apiKiaranoe of a glass, nor any dofinito 
degree of physical strength, liaraness, colour, or sjiecifio 
^avity, shall be implied os an attribute of vitrification.” 

— H. H. S. 

Producer gas fired continuous [pottery] kiln ; Present 

etatus of in America. R. H. MoElroy and G. R. 

Mumma. Trans. Amer. Ceram. Soo. ,1914,16, 586 — 605. 
An 18-chamber kiln at Toronto is described as representing 
the most recent advance in efficiency and economy. Three 
6 ft. water-sealed producers are fed with Yohoghany coal, 
thi^-quartors lump, together with slack and nuts, 
at a cost of $4 a ton delivered. The temperature 
of the gas is 850®— 900® P. (about 460®-480®C.) 
in the necks of the producers. The steam pressure 
on the producer fuel bed is 60 lb. Stock bricks 
are made from a gray-burning calcareous glacial drift 
and a red-bumins sandy wea^ered plain deposit. The 
ohamber holds 58,000 bricks, weighing, after burning, 6| lb. 


each, their size before fire being 0*X4* and aften 
8|''x3}'^ The fuel consumption is 2851b. per 1000 
moks, and the time of burning 25| hours. The dxau|^t 
one chamber ahead of the fire Is 0*5—0 in. ; 3 ohamlm 
ahead, 2*0 — 1*5 in. A kiln is operated by two men on a 
shift.— H. H. 8. 

[Pyrometers.] The Veritas firing rings. A. V. Bleinim^ 
and G. H. Brown. Trans. Amor. Ceram. Soc., 1914, 
16, 222—234. 

The principle involved in the use of these ring8,Jnvented by 
M. Solon, is the same as in the pyrometer devised by 
Josiah Wedgwood ; that of shrinkage in fire. A clay 
body similar in composition to white ware (roughly, 
clay 52, flint 33, fodsuar 15%), is formed into rings 2*6 
inohcB in diameter witn a hole ()*86 inch diam. Progress 
of firing is followed by withdrawal of rings from various 
parts of the kiln. I'he rings share the properties and 
defects of Soger cones, but are more useful in the early 
stages of the fin> as they swell up before dehydration, 
whereas a cone shows nothing until incipient softening by 
fusion occurs. Rings of a former batch should bo preserved 
in order to chock ihe behaviour of the next batch. 

— H. H. 8. 


IX.-BUILD1NG HATERIALS. 

Lime mortars ; Effwt of consistency and amount of sand on 

the properties of . W. K. Emiev. Trans. Amer. 

Coram. Soc., 1914, 16, 161—161. * 

To measure oonsistoncy, three diflerent instruments were 
used ; (1) Cffiaiiman’s (Proo. Amer. Soc. Testing Materials, 
1913) ; (2) ihe plunger instrument described in Trans. 
Natl. Ijmo Manuf. Assoc., 1911 ; (3) the Clark visoosimeter 
(Trans. Amor. Coram. Soo,, 1913). Chapman’s instrument 
gave good rosuHs, covering the whole field and beinj 
sensitive to small changes of composition. (IJylindrioal 
plungers arc sensitive and may bo used for most of the 
mortars in practice. The Clark viscosimeter is acutely 
sensitive for lime paste, but useless for mortars. The 
strength of a mortar is influenced more by its consistency 
than oy its composition ; sand settles out when the paste 
becomes too thin. The mortars were finally moulded into 
two-inch cubes and after 60 days wore measurod for 
shrinkage and their crushing strength determined. The 
following throe, out of seven, had crushing strengths 
of over 200 lb. per sq. inch : (a) lime 20, water 20, sand 60 ; 
(6) lime 25, water 20, sand 65; (c) lime 20, water 16, 
sand 65% by weight. — H. H. S. 

Lime mortar ; Method of indicating the rate of set of-~^. 
W. E. Emlcy. Trans. Amor. C^eram. Soo., 1914, 16, 
117—119. 

The final hardening of mortar, due to the reaction between 
lime and atinosphorio carbon dioxide, begins at the surface 
and proceeds to the interior at a rate dopondeut on the 
porosity of the mortar and other factors influencing the 
circulation of air within the mass. The proportion of 
water originally present in the mortar is also of importance, 
as a certain amount is neoessary to promote ohemicffl 
action, and excess requires to bo evaporated. To 
asoertain the influence of the penetration of carbon dioxide 
on setting, bars of mortar were mode up with an aqueous 
0*1% solution of Wool Blue R, which is rendered colourless 
in presence of lime and restored to dark blue by carbon 
dioxide. The line of demarcation was sufficiently 
distinct for the extent of carbonate formation to ‘ be 
measurod when the bar was sawn through. With bars 
1 sq. inoh in section, exposed to the action m air in a room, 
the penetration of the carbon dioxide was complete in 
about four months. — H. 8. 

Mortars ? The use of fine earth in H. K. Benson and 

J. S. Heiriok. J. Ind. Eng. Cbem., 1914, 6, 796—-797. 
SxMPLis of fine earth of various kinds were mixed with 
lime or with Portland cement, and with water, k^ in 
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Soluble ealts in day; lujlumce of upon behaviour of 

slip and glaze, M. A. Coats. Trans. Amer. Ceram. Soo., 
1914, 16, 162—168. 

A TERRA-COTTA olav Containing 0*366% of soluble sulphates 
was used for the body, and amounts up to 6% (jaS04, 
6% NaCl, 4*6% MgS64, 6*0% CaCl„ and 3*6% FCSO4, 
were further added separately. The presence of soluble 
salts in the body caused pooling of slip or glaze, the 
amount present not being material. Application of the 
glaze to the “ leather-hard ” body did not eliminate the 
trouble. Fixation of the sulphates by addition of barium 
carbonate was an effective rtimedy. — H. H. S. 

Terracoltu bodie% alips^ and glazes. G. D. Phillij>8. Trans. 

Amor. Ceram. Soc., 1914, 16, 169 — 178. 

In attempts to produce a satisfactory combination of 
body, slip and glaze to mature at cone 6 — 7 for architec* 
tural terracotta, the trials were pressed in plaster moulds, 
removed as soon as possible, and tooled to a ffnisheil 
surface. The body selected had the eomiKwition : Stone- 
ware clay 79*6, grog (12 — 46 mesh) 20, barium carbonate 
0*6%. iTie slip was made from the mixing : china clay 26, 
Tennessee ball clay 6, Cornwall stone 46, German ball clay 
6, flint 20, sodium carbonate 1 part by weight. A bright 
white glaze was made from the formula: 016 K,0, 
0*40 CaO, 0*36 BaO, 0 09 ZnO, 0*41 A1,0„ 3-7 SiO*; 
and a matt white from the formula : 016 K-0, 0*44 CaO, 
0-36 BaO, 0-06 ZnO, 0*37 AljOj, 1*9 SiO,.^ The ware was 
fired to cone 6 in a 60 hour burn, with slow cooling. 

— H. H. S. 


Roofing tile slips and glazes. E. T. Montgomery and C. F. 
Tefft. Trans. Amer. Ceram. Soc., 1914, 16, 144 — 160. 

The composition of slips and glazes depends on whether 
, the tile is to be burnt in one fire, at cone 02, or in two 
fires of which the second is at cone 010 — 07 (see Ohio 
Geol. Survey, Bull. 11, “ Manuf. of Roofing Tiles ”). The 
use of a dull glaze or one which is matt owing to imma- 
turity is recommended instead of a slip. At cone 02, a 
glaze of this kind may bo made from the formula : 0*6 PbO, 
0-25 (^0, 0*16 K,0, 0*36 A1,0„ 1*3 SiO„ with the addition 
of the usual colouring agents. At cone 010—07, a dull 
glaze of the following composition may be used ; 0*1 K^O, 
0*6 PbO. 0*26 CaO, 0*16 BaO, 0*16— 0*3 AI4O3, 1*6—3 0 
SiO, ; or a matt glaze of composition : 0*8PbO, 0*1 CaO, 
0*1 K,0, 0*21 A1,0„ 1*4 SiO*.— H. H. S, 

Underglaze colours; Production of by use of soluble 

metallic salts. R. M, Howe. Trans. Amer. Ceram. Soc., 
1914, 16, 487r-496, 

The salts used, viz., nitrates of cobalt, uranium and 
nickel, sulphates of iron and manganese, and chromium 
chloride, were deposited by evaporation from solution on 
bases such as aluminium hydroxide, kaolin, silica, bone 
ash and zinc aluminate, and calcined at cone 7. The 
colours were then ground and applied to biscuit ware 
with ball clay and glycerin, and firkl to 600° C. in order 
to render them firm for dipping into glaze. Earthenware 
trials were fired to cone 07 in 6 hours, stoneware to cone 7 
in 24 hours, and porcelain to cone 10 in 36 hours. Good 
results were obtained by this method of introducing very 
small quantities of colouring agents by means of their 
solutions. Cobalt on alumina yielded good colours at all 
temperatures; cobalt on zinc aluminate was good at the 
higher temperatures, but mreenish at cone 07 ; cobalt on 
flint also behaved well. Uranium on alumina gave nice 
yellows under oxidising, and pretty grays and blacks 
under reducing, conditions; - uranium on kaolin was not 
so easily influenced by the atmosphere. Iron on kaolin 
gave yellows at cone 07, ana browns at the higher 
cones; ita on bone ash was useless. Chrome-alumina 
pink was successful at cones 7 and 10, and a better pink 
was obtained from chrome on zinc aluminate ; but the 
Utter destroyed all green colours. Manganese on 
aluminium hydroxide gave exceptionally good {tinks with 
low Mn content at the higher cones, but with increasing 
content of stain blistered badly.— H. H. S. 


Chromium oxide as colouring agent ; Effect ^ variation of 

RO dements upon tn a matt glaze. R. H. Minton. 

Trans. Amer. Ceram. 800 ., 1914, 16, 248 — ^263. (See 
also Ponce, this J., 1914, 80.) 

Experiments were made to determine the effect of CaO, 
BaO, MgO, and ZnO, separately and in combination, 
upon 0r*0* in a matt glaze in which K,0, A1,0,, and 
SiO* were kept constant at 0*2, 0*36, and 2*26 equivalents 
respectively, and Cr*0* at 1*76%. ITie effect of the above 
bases on chromium colours is summarised as follows 
CaO singly, fine green ; CaO and ZnO together, pink to 
brown in increasing quantities ; CaO and BaO, very 
dark green ; (UO and MgO, brown ; CaO and PbO, fine 
bright green ; ZnO alone, light fawn ; ZnO and BaO, 
brown ; ZnO and IMgO, pinkish brown ; ZnO and PbO, 
brown and strong ])ink ; BaO alone, yellow or apple 
green ; BaO and MgO, gray ; MgO alone, fawn, stronger 
than ZnO in effect. In fiuxing power, CaO alone is 
superior to either BaO, MgO or ZnO alone ; CaO and 
ZnO together are superior to any other dual combination 
CaO and MgO kvgether do not fliix in any proportion 
(cone 4 down). The uncertain action of zinc in chromium 
glazes is due to atmospheric conditions in the kiln, tha 
tendency of zinc being to form chromate ; both yellov 
and green and their variations may bo found on the same 
piece. The introduction of chromium as a prepared stain 
rather than as the raw oxide is recommonaod. The two 
following, containing zinc and chromium, and calcined at 
cone 6, are stable in glazes containing no zinc : (a) 1 part 
of ZnO, 1 of CVjO*, 1 of flowers of sulphur, and 0*01 of 
Coj,04, produce a dark green ; (6) 40 parts of CtjO,, 20 of 
ZnO, 5 of Co*04, 20 of SiO*, and 16 of borax, produce a. 
dark blue green. — H. H. S, 

Cohalt-uranium colours [for pottery glazes] ; Some — — _ 
B. S. Rodcliffe. Trans. Amer. Ceram. Soc., 1914, 16, 
209—211. 

In addition to the four oxides, of copper, chromium, nickel 
and iron, which singly produce green colours, a blend of 
cobalt blue and uranium yellow is found to be green when* 
fired os when physically mixed. -The proportions recom- 
mended are 4 or 5 parts of uranium nitrate to one of 
cobalt nitrate. — H. H. 8. 

Porcelain glazes ; Deformation temperatures of some . 

R. T. Stull and W. L. Howat. Trans. Amer. Ceram. 
Soc., 1914, 16, 454—460. 

Cones were made of glaze mixtures and their deformation 
temperatures were determined in a T>latiniim resistanca 
furnace. RO was kept constant in all glazes at 0*3K*O, 
0*7CaO ; A1,0, was varied between 0*4 and 0*86 equiv., 
and SiO, between 2*0 — 6*6. The difference between 
maximum and minimum deformation toraperatureff 
was 67“ C. ; the softest, deforming at 1220“ C. (Seger 
cone 4=1212“ C.) having the formula RO,0*6ALPj, 
4*OSiO, ; and the two hardest, deforming at 1277® C. 
(approximately cone 7) the formuhe RO,0*85AI*O*, 
2SiO„ and RO,0*4Al,O„6*6SiO,. The glazes were 
also fired on bisque tiles at cone 9, and the best results 
found to bo obtained from the formulsB, with deformation 
temperatures of the ■ cones of the same composition : 
(o) RO,0*6Al,O„4 0SiO* . (1220“ C.); (6) RO,0*65 

Al,0,.3*6SiO, (1227® C.) ; (c) RO,0*66Al,O*.4 0SiO, 

(1230“ C.); [d) RO,0*6Al,O„3*6SiO* (1222“ C.). The 
differenoo between their deformation temperature and 
their best firing temperature is 80“ — 90“ C., a difference of 
4 — 44 Soger cones. The best glazes in any group am 
found in close proximity to the group cuteotic. — H. H. 8 . 

Crystalline glaze ; A type of ai cone 3. C. C. Band 

and H. G. Sohureoht. Trans. Amor. Ceram. Soo., 
1914, 16, 342—346. 

The glaze seleoted had the formula 0*3Na*O,0*66ZnO, 
006CoO.0-06Al,O,.0*3B*O„l*8SiO„0*2TiO,. SUght varia- 
tions of Na,0 and ZnO did not appear to affect 
crystallisation or colour. Increase of TiO, caused oiTstala 
to become smaller and more numerous, and deteriorated 
the cobalt bine, owing perhaps to iron impurities in tha 
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^ Building brick: AUorp^n of Mer H. W. 

Mahr. J. Ind. Efl«. Chem., 800^-«03. 

Buoks of various characters were ti|.absorptioB 

tests (48 hours total immersion and Ine boili^ test 
recently proposed in the Proo. Amer. Soc. for luting 
Materials, 1913, 18, 387) in a 2% solution of potassium 
fm*ooyanide, then split by means of a chisel, dried, 
soaked in ferric chloride solution, dried and washed. 
The degree and character of the {lonetration of the solution 
was clearly revealed by the blue precipitate formed. A. 
series of photographs is reproduced, and it is concluded 
that whilst in the boiling tost water is forced into cores 
not penetrated in the 48 hours total immersion tost, the 
latter gives results which are more concordant and more 
in conformity with the behaviour of the brick under 
natural conditions. — A. IS. 


Magnesik ; The effect of akam uj)un magnetite brick or 

calrined . 11. H. Youngman. Met. and Chem. Eng., 

1914, 18, «20. 

Attention is drawn to the hydration of calcined niagnesik* 
(pure and impure) by steam, more particularly in con- 
nwtion with the practice of laying magnesite brick upon 
moist, refractory material, as in the preparation of furnace 
bottoms. — W. E. F. P. I 


Ztitw in treated wood ; New method for the determination ' 

of . M. H. Be^lford and R. Pfansticl. J. 1ml. Eng. ' 

Chem., 1914, 6, 811. 1 

To de8tr(»y the organic matter, 3 grms. of the finely- i 
divided wood arc mixed with 35 grms, of so<lium jicroxide i 
and burnt in an iron bomb. Water is afterwards intro- ^ 
duced thnmgh an opening in the side of the bomb, closed ! 
by a Bcr<*w plug, and the '/inc is determined as described | 
by Bateman (this J., 1014, 138). The method gave 
satisfactory ix^sults vdth rod oak sawdust impregnated ' 
with zinc chlorido. — A. S. ! 

Note on the transrer.se test apjdicd h jtotkrg plaster, Allen. I 
See ViTI. ‘ 

Patents, \ 

[Asphaltic] Paving material, E. .1. Lovegrove and N. 0. | 
Crompton, London. Eng, Pats. 5089 and 7539, March 9 i 
and 25, 1014. I 

A MiXTiiTRE of finely divided clinker or the like (preferably ' 
from a dust destnictor) with 1(1— of its weight of I 
bituminous material, or a mixture of gritty material, I 
such os sand or small stone particles, with JO— 20®^ j 
of bituminous material and a filling of clinker or ash * 
in impalnablo powder. The hot clinker is preferably j 
pulverised immediately after withdrawal from the furnace : 
and further drying or heating eflfeoted by the destructor I 
gast's. The ingredients may be mixed at 275^— 375'" | 

(135° — 101 °C.) and the mixture laid at 250° — 350° F. i 
(121° — 177° (1). — F. Sown. 

Wood preservative. J. C. Fit/siinmons, San Francisco, I 
(^al. U.S. Pat. 1,111,302, Sept. 22, 1914 ; date of appl., ! 
June 23, 1013. * | 

A MIXTURE of heavy mineral oil and cresol, each preferably I 
*P' gf- about 0*98. For example, a mixture of oil of I 
asphaJtum base, of 14" B. (sp. gr. 0*98), with 10% of I 
cresol and having a b.pt. of about 200° C. — F. Sodn. | 


Concrete alructures ; Proeess of hardening . S. W. 

Plesheim, Assignor to Master Builders Co., Cleveland, 
Ohio. U.S. Pat. 1,113,112, Oct. 0, 1914. Date of 
appl., Aug. 11, 1913. 

Sjm! Eng. Pat. 24,420 of 1913 ; this J., 1914, 422.— T. F, B. 
Producing induraied articles, U.S. Pat. 1,111,286. See 

xm. 


X.-METALS; METAUUBGY, IHCUmm 
EUECTRO-METALLURGY. 

Bog iron ores : TreaUnent of 6y KjdddhPs msfAod for 

the destruction of organic nkcUter, L. Brandt. Btahl a. 
Eisen, 1914, 84. 630—631. 

To com])lete the oxidation of organic matter after 1 grm. 
of the ore has bt‘en heated with 20 o.o. of strong sulphurio 
acid, 0-35 — 0-45 grm. of hydrated manganese dioxide is 
added.— (3. E. M. . 


Iron; SoJubilUg of hydrogen and of nitrogen in . 

E. Jurisch. Stahl und Eisen, 1914, 84. 252. 
Above 400° C, equilibrium between iron and hydrogen is 
quickly eHtahlished. In ox{M>riinents at atmospheric pressure 
with 100 grms. of iron wire, containing 0-04% C, the 
results were : — 
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I’he steep ascent in the curve between 850° and 900° C. 
is attributed to the allotropic change in the metal. After 
slow cooling only 0 01 mgrm. of hydrogen remained 
jibsorbed. lletween 600° and 930° C. an appreciable 
formation of methane occurre«l, especially with specimens 
containing liigher amounts of carbon. At prossurcR • 
ranging from 750 to 23 mm. and at 620° (o-iron), 775“ 
(change of a-iron to ^-iron) and 930° (y-iron), the 
amounts of hydrogen absorbed were proportional to the 
s(|uarc root of the ]>re8snrc. 'riio amounts of nitrogen 
at 760 mm. pi’cssuiv, absorbed by 100 grms. of reduced 
iron in powder were 878". ‘ 1 -58 ; 930°, 21-65; 

981°, 21-03 ; 1033", 20-22 ; 1084°, 19-73 ; and 1136° C., 18-85 
mgrms. Absorption oommenoefl at about 850° (1 ; and, 
aft(^r slow cooling, in two oxporiraonts quantities of 2-63 c.c. 
and 3-67 c.c. remained absorbed. Th<‘ amount of nitrogen 
absorbed was profxirtional to the square root of the 
pressure. — J, H. 

Carbon in steel; Deiernii nation, of by the direct com- 

bustion method. W. Brady. J. Ind. Eng# Chem., 1914, 

6, 843—846. 

A t>esi;rii*tion of the process and a]iparatus in use in the 
laboratory of the Illinois Steel Co. (compare (/oin, this J., 
1914, 696). Fine drillings of the steel are sifted ami the 
portion passing a 10-mcsh sieve in the case of medium - 
or high-carbon steel, or a 20'meHh sieve in the case of 
low-e.arboii steel, and n^maining on a 40-me8h sieve, is 
used as sample. Combustion is effected in a nickel or 
platinum boat lined with alundum and placed in a quartz 
tube, 24 ins. long by | in. diameter. Platinised asbestos 
mixed with broken pieces of quartz tubing is used as a 
catalyw-r in the hot jiart of the combustion tube and the 
space from the, catalyse.r to the end of the tube is filled 
with lueces of quartz ; the forward })art of the tube is left 
empty. The furnace, heated by gas, or electrically, is 
kept at 960° — 1000° C. The carbon dioxide is absorbed 
in excess of standard barium hydroxide solution in wn' 
Erlcnmoyer flask and a nine-bulb tube, and the excess is 
titrated with hydroohlorio acid in presence of phenol- 
phthalein, without filtering. A bub^ tube containing 
granulated zinc is interpoadd between the oombnetion 
tuls) and the absorption apparatus to retain Sidphurio 
acid, most of which, however, oondenses in the oxk ond 
of the combustion tube from which it is removed, after 
about 30 determinations, by mo^ng thui end into the 
fumaoo and drawing a elow ouirent m oxygen throngh. 

—A, 8« 
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Soluble ealts in day; lujlumce of upon behaviour of 

slip and glaze, M. A. Coats. Trans. Amer. Ceram. Soo., 
1914, 16, 162—168. 

A TERRA-COTTA olav Containing 0*366% of soluble sulphates 
was used for the body, and amounts up to 6% (jaS04, 
6% NaCl, 4*6% MgS64, 6*0% CaCl„ and 3*6% FCSO4, 
were further added separately. The presence of soluble 
salts in the body caused pooling of slip or glaze, the 
amount present not being material. Application of the 
glaze to the “ leather-hard ” body did not eliminate the 
trouble. Fixation of the sulphates by addition of barium 
carbonate was an effective rtimedy. — H. H. S. 

Terracoltu bodie% alips^ and glazes. G. D. Phillij>8. Trans. 

Amor. Ceram. Soc., 1914, 16, 169 — 178. 

In attempts to produce a satisfactory combination of 
body, slip and glaze to mature at cone 6 — 7 for architec* 
tural terracotta, the trials were pressed in plaster moulds, 
removed as soon as possible, and tooled to a ffnisheil 
surface. The body selected had the eomiKwition : Stone- 
ware clay 79*6, grog (12 — 46 mesh) 20, barium carbonate 
0*6%. iTie slip was made from the mixing : china clay 26, 
Tennessee ball clay 6, Cornwall stone 46, German ball clay 
6, flint 20, sodium carbonate 1 part by weight. A bright 
white glaze was made from the formula: 016 K,0, 
0*40 CaO, 0*36 BaO, 0 09 ZnO, 0*41 A1,0„ 3-7 SiO*; 
and a matt white from the formula : 016 K-0, 0*44 CaO, 
0-36 BaO, 0-06 ZnO, 0*37 AljOj, 1*9 SiO,.^ The ware was 
fired to cone 6 in a 60 hour burn, with slow cooling. 

— H. H. S. 


Roofing tile slips and glazes. E. T. Montgomery and C. F. 
Tefft. Trans. Amer. Ceram. Soc., 1914, 16, 144 — 160. 

The composition of slips and glazes depends on whether 
, the tile is to be burnt in one fire, at cone 02, or in two 
fires of which the second is at cone 010 — 07 (see Ohio 
Geol. Survey, Bull. 11, “ Manuf. of Roofing Tiles ”). The 
use of a dull glaze or one which is matt owing to imma- 
turity is recommended instead of a slip. At cone 02, a 
glaze of this kind may bo made from the formula : 0*6 PbO, 
0-25 (^0, 0*16 K,0, 0*36 A1,0„ 1*3 SiO„ with the addition 
of the usual colouring agents. At cone 010—07, a dull 
glaze of the following composition may be used ; 0*1 K^O, 
0*6 PbO. 0*26 CaO, 0*16 BaO, 0*16— 0*3 AI4O3, 1*6—3 0 
SiO, ; or a matt glaze of composition : 0*8PbO, 0*1 CaO, 
0*1 K,0, 0*21 A1,0„ 1*4 SiO*.— H. H. S, 

Underglaze colours; Production of by use of soluble 

metallic salts. R. M, Howe. Trans. Amer. Ceram. Soc., 
1914, 16, 487r-496, 

The salts used, viz., nitrates of cobalt, uranium and 
nickel, sulphates of iron and manganese, and chromium 
chloride, were deposited by evaporation from solution on 
bases such as aluminium hydroxide, kaolin, silica, bone 
ash and zinc aluminate, and calcined at cone 7. The 
colours were then ground and applied to biscuit ware 
with ball clay and glycerin, and firkl to 600° C. in order 
to render them firm for dipping into glaze. Earthenware 
trials were fired to cone 07 in 6 hours, stoneware to cone 7 
in 24 hours, and porcelain to cone 10 in 36 hours. Good 
results were obtained by this method of introducing very 
small quantities of colouring agents by means of their 
solutions. Cobalt on alumina yielded good colours at all 
temperatures; cobalt on zinc aluminate was good at the 
higher temperatures, but mreenish at cone 07 ; cobalt on 
flint also behaved well. Uranium on alumina gave nice 
yellows under oxidising, and pretty grays and blacks 
under reducing, conditions; - uranium on kaolin was not 
so easily influenced by the atmosphere. Iron on kaolin 
gave yellows at cone 07, ana browns at the higher 
cones; ita on bone ash was useless. Chrome-alumina 
pink was successful at cones 7 and 10, and a better pink 
was obtained from chrome on zinc aluminate ; but the 
Utter destroyed all green colours. Manganese on 
aluminium hydroxide gave exceptionally good {tinks with 
low Mn content at the higher cones, but with increasing 
content of stain blistered badly.— H. H. S. 


Chromium oxide as colouring agent ; Effect ^ variation of 

RO dements upon tn a matt glaze. R. H. Minton. 

Trans. Amer. Ceram. 800 ., 1914, 16, 248 — ^263. (See 
also Ponce, this J., 1914, 80.) 

Experiments were made to determine the effect of CaO, 
BaO, MgO, and ZnO, separately and in combination, 
upon 0r*0* in a matt glaze in which K,0, A1,0,, and 
SiO* were kept constant at 0*2, 0*36, and 2*26 equivalents 
respectively, and Cr*0* at 1*76%. ITie effect of the above 
bases on chromium colours is summarised as follows 
CaO singly, fine green ; CaO and ZnO together, pink to 
brown in increasing quantities ; CaO and BaO, very 
dark green ; (UO and MgO, brown ; CaO and PbO, fine 
bright green ; ZnO alone, light fawn ; ZnO and BaO, 
brown ; ZnO and IMgO, pinkish brown ; ZnO and PbO, 
brown and strong ])ink ; BaO alone, yellow or apple 
green ; BaO and MgO, gray ; MgO alone, fawn, stronger 
than ZnO in effect. In fiuxing power, CaO alone is 
superior to either BaO, MgO or ZnO alone ; CaO and 
ZnO together are superior to any other dual combination 
CaO and MgO kvgether do not fliix in any proportion 
(cone 4 down). The uncertain action of zinc in chromium 
glazes is due to atmospheric conditions in the kiln, tha 
tendency of zinc being to form chromate ; both yellov 
and green and their variations may bo found on the same 
piece. The introduction of chromium as a prepared stain 
rather than as the raw oxide is recommonaod. The two 
following, containing zinc and chromium, and calcined at 
cone 6, are stable in glazes containing no zinc : (a) 1 part 
of ZnO, 1 of CVjO*, 1 of flowers of sulphur, and 0*01 of 
Coj,04, produce a dark green ; (6) 40 parts of CtjO,, 20 of 
ZnO, 5 of Co*04, 20 of SiO*, and 16 of borax, produce a. 
dark blue green. — H. H. S, 

Cohalt-uranium colours [for pottery glazes] ; Some — — _ 
B. S. Rodcliffe. Trans. Amer. Ceram. Soc., 1914, 16, 
209—211. 

In addition to the four oxides, of copper, chromium, nickel 
and iron, which singly produce green colours, a blend of 
cobalt blue and uranium yellow is found to be green when* 
fired os when physically mixed. -The proportions recom- 
mended are 4 or 5 parts of uranium nitrate to one of 
cobalt nitrate. — H. H. 8. 

Porcelain glazes ; Deformation temperatures of some . 

R. T. Stull and W. L. Howat. Trans. Amer. Ceram. 
Soc., 1914, 16, 454—460. 

Cones were made of glaze mixtures and their deformation 
temperatures were determined in a T>latiniim resistanca 
furnace. RO was kept constant in all glazes at 0*3K*O, 
0*7CaO ; A1,0, was varied between 0*4 and 0*86 equiv., 
and SiO, between 2*0 — 6*6. The difference between 
maximum and minimum deformation toraperatureff 
was 67“ C. ; the softest, deforming at 1220“ C. (Seger 
cone 4=1212“ C.) having the formula RO,0*6ALPj, 
4*OSiO, ; and the two hardest, deforming at 1277® C. 
(approximately cone 7) the formuhe RO,0*85AI*O*, 
2SiO„ and RO,0*4Al,O„6*6SiO,. The glazes were 
also fired on bisque tiles at cone 9, and the best results 
found to bo obtained from the formulsB, with deformation 
temperatures of the ■ cones of the same composition : 
(o) RO,0*6Al,O„4 0SiO* . (1220“ C.); (6) RO,0*65 

Al,0,.3*6SiO, (1227® C.) ; (c) RO,0*66Al,O*.4 0SiO, 

(1230“ C.); [d) RO,0*6Al,O„3*6SiO* (1222“ C.). The 
differenoo between their deformation temperature and 
their best firing temperature is 80“ — 90“ C., a difference of 
4 — 44 Soger cones. The best glazes in any group am 
found in close proximity to the group cuteotic. — H. H. 8 . 

Crystalline glaze ; A type of ai cone 3. C. C. Band 

and H. G. Sohureoht. Trans. Amor. Ceram. Soo., 
1914, 16, 342—346. 

The glaze seleoted had the formula 0*3Na*O,0*66ZnO, 
006CoO.0-06Al,O,.0*3B*O„l*8SiO„0*2TiO,. SUght varia- 
tions of Na,0 and ZnO did not appear to affect 
crystallisation or colour. Increase of TiO, caused oiTstala 
to become smaller and more numerous, and deteriorated 
the cobalt bine, owing perhaps to iron impurities in tha 
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Platini of nm-matUlkototch. E. Werner. Elektroohcm 
Zeite., 1»13, 20, 67—59. 

®‘« - given two or three coeU of 
slow-drying copal vormsh, dusted with copper orgranhito 

brush-polished, and plated in a slightly acid oopner 
miphato bath. leather, rubier, and similar matcrials*^!^ 
washed with weak caustic soda, and soaked in hot paraffin 
J^x solution teforo leing coated. If the object cannot 
be TOvered with grapbitc, it is coated with gutta-nercha 
soliibon, then with shcllai! in spirit, dippcif in a^ilver 
utt^r"’ Mfogeu Rulphidr und copper 

- 1“^ vegetable objects are soaked in 

^monia dipped in caustic alkali and in a weak acid 
■batb, and washed, before treatment with silver solution 

— O. E. M. 

NkM axUint,^ : Blaci . K. Werner. Elektrochem 

/tuts., 19i:<, 20, 25— 20. 

The bath consists, for o.xamnlc. of ♦ HO inii 

tidm^o Tw' ^*^17 grms. Among the eondi- 

W to bo observed arc : maximum density of bath, 

d fforence not excooding 1 volt ; regular working ; thin 
plating, na shown by attainment of a deep black to 
avoid scahng. Alternative methods and dotaib are gi^u 

— O. K M. 

Mi tah ; A ctlmi of — «« tmier. W. P. .lorissen. (^minti^s 

S 23, mi, m'"™' «''gi'>«-ri«g. 

The order of the metals when arranged actiording to their 
pottmtial (referred to th(, hydrogen electrode) ifi normdl 
solutions of their sails, is: Mg, Al, Mn Zi (W r 
Ni Sn, Pb, H, Ou. Bi. Sb. Hg, /g, a, “ th;»e“nr^<.:d 

hydrogen iK-ing positive, and those following Wnf 
negative. The position of aluminium refem to the anmf 
gamated metal ; the [lositiou of the ordinary fomT i 
uncertain owing to its suporfioial coating of oxide ‘ 

Alumimum kirp weU in dry air, but oxidista suiirfickHv ‘ 

jn moist air. Tlistilled water has Uttlc aotir*2?7 ' 

i’nrr. ™“y tl“> "uriace ; soa-waUw ' 

Ze. Amulgamated aluminium ,iZZ ' 

poses diluto sulphuric acid, a contrast to amaluamatod 
xino. /mo remains bright in dislUlod water fmi f^m ^ 
I'fvsencc of oxygen some hydroxide is 
iormrf which is snarmgly soluble ; rain-water diiolyes 

and 1® 1 “ 5*"^Y **.v ait. moisture, soa-wuter I 

and dilute hy^ochlonc and sulphuric acids. Pure tin is n 
not attacked by water and dilute sulphuric acid so loim as c 
corrodes it in presence of "air 

?h™ *®“'‘ *““11 ""'Oh more soluble 

than the carbonate, tho presenoo of chlorides and sulphates 

Mtinn*^» more^ the danger of lead poisoning*^ The 
action of a potablo water on load and vmr, ««« 
prodiotod from the composition of tho water. J. H.*J. ^ 

sScJeclde Mneentrates ; Determimiion of phosphorus in 

(See also this J., 1914, 923.) ^ 

One grm. is heated with hydrochloric acid and potassium 
ehlorate, or with regxa, and evaporated t^rvnes^ 

15® t»a^ with dUute hydr(Shloric acid (^-T)' 

®»nchomno solution and some paper rndn 
^ed, the imxture allowed to stand for i hoS^^ltey 
a^ the reeiduo washed with dUute hydboohlwio ^ 
contaimng omchonine. The filtrate is trea^with lO c 0 
ohlonde solution (1 grm. CeCl 25 
c... ^O) n^tadiid ^ an 


" rb?“fp*ls»’*!f'5®^ P*}®*!*®™' were (») 0-099 and 0-08J 

1 . 

, wWolff/row r. Australia. BuU. 48 1013 

d GeoJ. Surv. W. Australia ; BuU. Imp. Inst., 1914, 12, 501 

r siheates of uranium, thorium and lead 

0 f«n^7;te^“^'’l\‘“CgTLK.TR"^ 

f 502. ’ Inet . 19I4. 18, 601- 

Misc. ttepts.. Bull. 48 1913 
!>ol. hurv. w. Australia. Bull. Imp.'lnst^, iSi/. «; 

b!“»ii,!"''i‘^®“™ with cassitorito and oolumbito 

conswtiiiu of^oB ‘> 0 ^ biKh-grade tin ore and a pnidnot 

IXmS Ind 'lX^rarncT’ 

3-3r«n/fr *X5.?^e2 

^ I9i4"-S'^S 

Chem. Eng., 1914, 12, 945^0 “®*- “** 

Si.s.?SSi."iKr &' 

circular root and bod and two vortical sido-walls* aSd ig' 



Section of medium-temperature eloctzJo fumioe. 


arranged eooentricaUy within the casing, The water- 

^“ber »o that 

the arc is fwmed in the middle of the space between the 

Zh ®' *^® s'"**®- eonfeTSTn rf 

to the piston of which tho upper end of the etootirade in 


0 
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fixed. The charge is introduced at either or both ends of 
the furnace, the doors and also the electrode-holders and 
stuffing-boxes being gas-tight. The i)Ower factor of the 
furnace is over 90% ; no special transformers or stairs 
are required ; and the furnace can be operated with direct 
or alternating current (single or 3-phase). In an experi- 
mental (120 ^owatt) furnace of this type, 1000 lb. ot red 
copper wore melted in less than 2 hrs., the ]:K>wer 
consumption being 240 kilowatt-hours per ton (2000 lb.) 
of metal.— W. E. F. P. 


— 

Imports. 

Exports. 

Coo^ 

sumption. 

1918 

1 45,848 

26,810 

18,538 

1912 

47;2e2 

82,240 

15,022 

1911 

46,647 

1 31.438 

15,10ft 

1910 

44,595 

24,748 

19,847 

1909 

1 43,163 

22,051 

21,112 

1908 

43,605 

t 

22,348 

21,257 


Qaaeous metallic c/mpouiulft. IL v. Wartenberg. Z 
EJoktrochem, 1914, 20, 443—449. 

A CONSIDERATION of Ncmst’s heat theorem and Trouton’s 
rule showed that gaseous allo 3 's are in general stable only 
at low temperatures and pressures. A determination of 
its heat of formation showed that MgZuj exists at 600'^ C., 
and vapour density deUjrminations that it is dissoeiatetl 
at 1300” C, The vapour tensions of sodium and of Na,llg 
were measured at 444" G., and the stability of Na^llg at 
380® and 444“ C. demonstrated by distillation. — 0. E. M. 


Zinc outvui of the world. Engineering, Oct. 23, 1914. 
fT.ll.] 

The production of zinc in Etiropo in 1913 amounted to 
720,000 tons. The United States produced 346,670 tons, 
of which 51,300 tons was available fdr export. The 
only other sourees of Bup])ly are Australia and Japan, 
whoso combined output in 1913 was 11,300 tons. As 
regards the distribution of the EurojM^an output, Germany 
in 1913 produced 289,870 tons, Belgium 217,920 tons. 
Great Britain 65,190 tons, France about (K),000 tons, 
and Spain 78,280 tons. The French smelters are outside 
the war area. A deficiency in the world’s output of over 
.400,000 tons during the next 12 months is therefore 
jirobable. In 1913 Great Britain imported 64,670 tons of 
zinc ore and 145,000 tons of crude zinc ; 64,179 tons of 
the crude came from Germany. 


Each flask contains 75 lb. In Austria the mercury' 
deposits occur in Idria, Western Camiola, and in Italy, 
at Monte Amiata, Tuscany. The Mexican and Russiatr 
outputs are on a very limited soele ; four years ago tho 
Russian output was only 4 tons. The price of mercury 
has risen enormously since the war commenced ; the 
Austrian supply, controlled by the Government, is definitely 
cut off from the world’s markets, and the Italian supply is 
uncertain. The Spanish supply is controlled mainly in 
l.<ondon, and very little may bo available for export. 
American supplies can scarcely be obtainable for export 
to Europe, os the consumption appears to have overtaken 
the production in the States. In fact, we have been 
exporting mercurj' to the United States in small quantities 
for some years — during 1913, 154,500 lb., to the value of 
£14,960. 

Mercury imported was worth £7 9s. 3d. per flask last 
year, compared with £8 128. 3d. during 1911, The war 
lias had a marked effect on our mercury imports, os show n 
by the following figures : — 

Inqioris for AttguaL 

1P14. m\l 1912. 

1792 1b. 07,190 11). 101,779 1b. 

24 Husks 890 Husks 1357 Husks 

Imports for September. 

18,240 lb. 6J,8r)l lb. 32,818 lb. 

243 Husks 824 flasks 437 Husks 


Mercury and the war. Engineering, November 6, 1914, .')70. 
LT.R.] 

I’rading interests in mercury arc attracting attention 
on account of its very extensive use in the preparation 
of fulminate for explosives, the present and probable 
future consumption of which must have an important 
bearing on the market for the metal, the withdrawal of 
available supplies, and the future demand. 

The world's production is increasing ; the average 
for the last deq^e has been 3728 tons. The output 
during recent years has boon as follows, in tons : — 

1913. 1911. 1909. 1907 1905. 

4171 3419 3233 3307 3330 

The world’s supply is obtained from only six countries, 
th& main source b^g Spain ; the Almaden mines of that 
country produce nearly a third of the entire quantity. 
Recent outputs have been as follows, in tons : — 


— 

1913. 

1911. 

1000. 

Spain 

1490 

688 

888 

855 

1055 

742 

815 

685 

1000 
i 717 

700 

609 

United States 

Italy 

Austria 


Mineral industry in South Africa in 1913. Board of Trado 
J., Oct. 29, 1914. [T.R.] 

The Rofwrt of the South African Mines J)e})artment for 
1613 states that the total value of the mineral output of the 
Union for the year was £52,924,990, as com]>ared with 
£62,711,761 in 1912. The following table shows the 
production of the chief minerals 


1013. 


Gold .... 
Silver* .. 
Diamonds 
Goal . . . . 

C-oke 

Copper . . 

Tin 

Aabestos. . 

Graphite 

Magnesite 


Salt 

T.fmo 

Flint 


£ 

38,091,688 

124,374 

10,061,489 

1,990,378 

11,980 

556,978 

367,699 

18,882 

1,155 

1,673 

8,654 

63,059 

129,470 

9,305 


37,374,663 

115,822 

11,389,807 

2,240,468 

15,862 

507,856> 

436,55(k 

16,028 

1,267 

1,194 

1,199 

77,142 

118,984 

8,78ft 


* Contained In gold bullion and base metal ora. 


Ten yean ago the United States’ output ofmerouzy 
was the largest in the world, exceeding 1000 tons for several 
BuooeiBive yean, but since then it has been declining; 
the main American supply is obtained in Galifomia, and 
mostly from one mine. Great Britain’s trade in merouiy is 
peouluHr, in so far as none is produoed in the ooqntiy; 
it is porchasad and distribute^ and, in eff^, controls 
the world’s marints in the metal Theiollowing schedule 
shows the imports, exports, and British consumption, in 
flasks, during recent years 


The industrial disturbances of July, 1913, which resulted 
in a diminution in the number of natives emploved on the 
Witwatersrand for the remaining six months of the year^ 
were re^nsible for the deoream odtput of gold and 
i^ver. ^e slight falling off in the oop^ exported will 
piob^ly be continued in future years as we Namaqnaland 
mines beoome worked out ; the output of the northern 
Transvaal will, however, tend to meet the defioienep 
in MamaquaU^ 
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Pig iron wodwiUm in Germany in July and Anguetf 1914. 

Board of Trade J., Oct. 29, 1914. [T.R.] 

The Union of German Iron and Steel Workers has 
p^ubliahed the following figures of pig-iron production in 
Germany : — 



July, 1914. 

Aug., 1914. 

Foundry iron 

Bmeiuer Iron 

Metric 

tons. 

259,942 

19,070 

1,045,586 

20.1,968 

35,773 

Metric 
' t-ons. 
97,788 
23,162 
390,658 
1(H) 305 
14,014 

Nteol iron and spiegclvisen 

Puddled iron 

1,564,345 

625,927 

Ferro-alloys from France ; Supplies of . Board of 

Trade J., Oct' 22, 1914. ‘[T.R.] 


H.M. Embassy in France reports that, in view of the 
export and transport difficulties ooeasionod in Franco by 
the war, British firms desirous of obtaining the assistance 
of the Embassy in facilitating the des(mtch of supniics 
of ferro-alloys from the Kopublic are rooommendoa to 
communioato in the first place with the Under Secretary 
of State for Foreign Affairs, Foreign Office, London, S.W., 
in order that H.M. Embassy may bo instructed to intervene 
in cases where such action may appear desirable. 


Lead, ti?i, and the ttar. Engineering, Oct. 30, 1914. 
[T.R.l 

In consequence of the war, considerable disturbance has 
arisen in the markets of these metals. The world’s pro- 
duction of lead and tin during recent years has been as 
follows, in tons ; — 



1 

1010. 

1 1011. 

1012. 1 

j 1013. 

Lead 

1,127,000 

1,136,000 

1,181,800 ! 

1,186,700 

Tin 

114,800 

117,6(X) 

1 124,700 I 

J28,1M)U 


The world’s production of raw lead has been obtained from 
the United 8tatc8, Mexico, and Canada, 487,000 tons ; 
Australia, 110,000 tons ; Spain, 203,000 tons ; Germany, 
181,000 tons; Austria, 24,000 tons; Belgium, 60,800 
tons ; Great Britein, 30,600 tons ; Franco, 28,000 tons ; 
and Italy, 21,700 tons. The ooasumption has been as 
follows ; United States, 401,300 tons ; Germany and 
Austria, 269,000 tons ; Great Britain, 191,400 tons ; 
France, 107,000 tons. The Gorman- Austrian production 
is 54,000 tons less than their consumption, and there may 
consequently be a shortage in those countries during the 
war, which may, however, bo neutralised by Germany 
acquiring the Belgian and Italian output. Of tin, half 
the world’s production is obtained from the Straits ^ttlo- 
monts, 65,040 tons ; the tin produced in Europe is essenti- 
ally derived from imported ores, the bulk of which is 
exported from Bolivia, and smelted in England and 
Germany. One-sixth of the world’s output of tin is pro- 
duced in Great Britain. It is possible that the war may 
curtail the world’s lead output by more than 200,000 tons. 
The export of lead from the United States is an important 
factor ; it would appear that unless the output there can 
bo increased, we cannot expect to receive much larger 
supplies from America, as the home consumption there 
is steadily increasing. British imports of leM ore and 
lead have been as follow during recent years : — 



Lead ore. 

1 Pig and sheet lead. 

1009 

Tuns. 

£ 

Tons. 

£ 

15,542 

120,640 

207,660 

2,705,000 

1011 

17,269 

186.010 

218,707 

2,902,000 

1018 

16,458 

164,980 

204,186 

8,718,000 




The pig lead during 1913 was imported chiefly from Spain 
andAStralia. r- j a— 

Our imports of tin ore during recent years have been 
Tens. £ 

1909 24,086 1,621,000 

19U 28.837 2,306,000 

1913 34,592 8,808,000 

About two-thirds came from Bolivia. The Bolivian 
output has increased from 29,400 tons in 1908 to 37,700 
tons last year. Our imports of tin blocks, ingots, bars, 
and slabs have been as follow : — 

Tons. £ 

1909 41,726 5,603,000 

1911 4.5,906 8,739,000 

1913 .^..... 45,682 9,252,000 

These came mainly from the United States, Russia, and 
tho Straits Settlements. 

Pla^sf ‘furnace coke. Simmersbaoh. See IIa. 

Blast furnace coke. KopjKsrB. See IIa. 

Talbot slag, Dafort. See XVI. 

Patents. 

Steel alloy. S. S. Wales, Munhall, Assignor to Oamegio 
Steel Co., Pittsburgh, Pa. U.S. Pats, (a) 1,111,710 and 
(b) 1 ,l 1 1 ,7 1 1 , Sept. 22, 1914 ; date of appl., Uee. 27, 1909. 
An alloy-steel containing (a) Mn and % Ni 4, Cr 2, and 
Ti 2 ; (B) V, Mn, Cr, and % Ni 0*99 and V 016.— -W. E. F. P. 

Armour-plate. S. S. Wales, Munhall, Assignor to Carnegie 
Steel Co., Pittsburgh, Pa. U.S. Pat. 1,111,709, Sept. 22, 
1914 ; date of appl., Aug, 1, 1900. 

An alloy-stool containing Ni 5 — 12, Cr 0*16 — 0*25, W 0'6— , 
0*7, Si up to 0*15, and Mn up to 0*36%.—W. E. F. P. 

[SteeJl Method of hardening and tempering. J. Patten, 
Baltimore, Md. U.S. Pat. 1,112,087, Sept. 29, 1914; 
date of appl., Aug. 16, 1912. 

A STREAM of cold fluid is directed upon the surface of tho 
metal while the latter is traversed by an electric arc, 

—W. E. F. P. 

Steel or malleable iron ; Process of converting cast-iron 

into . J. A. Hunter, Philadelphia, Pa. U.S. 

1,112,009, Oct. 6, 1914 ; date of appl., June 3, 1913. 

Cast-iron, at a high tcm])orature but below tho melting- 
})oint, is Bubjocted to the action of nitric Mid, and then 
cooled, “ in a suitable mechanical device.”— ^W. E. F. P. 

Metals [gold and silver^; Extraction of from ores, 

E. C. R. Marks, London. From J. Caldwell, Mexico. 
Eng. Pat. 16,711, July 8, 1913. 

The ore is crushed and ground in a solution of common 
salt or sea water, then mixed with more salt solution, 
agitated by oomprossod air, and subjected in a closed 
vessel to the action of an electric current to generate 
chlorine, which converts the gold and silver present into 
soluble compounds. During this treatment tho gasea 
evolved are led to a compressor and then retvama and 
used to agitate the charge. — A. S. 

Ores of silver and gold ; Treating complex refractory 

C. 0. Titus, Assignor to Montana Metallurgical Oo., 
Helena, Mont. IJ.S. Pat. 1,111,976, Sept. 29, 1914; 
date of appl., Deo. 14, 1910. 

The ore, containing iron, another metal, and a metalloid, 
is agitated and heated, and treated with a gaseous mixture 
of chlorine and oxymn at a gradually Increasing tem- 
peratu^, not exceeding 250** G., whkdi is insnffit^t to 
cause fusion and agglomeration. The Iron is oxidised and 
the second metid andhnetalloid converted into cUorideSy 
the metalloid chloride being vaponsed.— B. N. 

ct 
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Amalgamaior. C. B. DennisoB, Youngstown, Ohio. 
U.S. Pat. 1,111,261, Sept. 22, 1914; date of appl., 
Juno 4, 1913. 

Between a shaft and a cylinder mounted thereon ia a 
helical blade the edge of which engages with the shaft 
and with the inner surface of the cylinder to form a 
continuous spiral passage. The cylinder and the helical 
blade are of foraminous material, and the whole is rotated 
in a cylindrical casing containing mercury in its lower 
part. Ore is fed in at one end of the spiral passage and 
tailings discharged at the other end. Amalgam is drawn 
off from the bottom of the casing and mercury fed in at 
the top and distributed over the rotating cylinder.— A. !S. 

Varuum-ftUers for cfjanidc jirocesf ; Leaf of . V. 

Ohtsuka, Tokyo, Japan. U.S. Pat. 1,111,609, Sept. 22, 
1914 ; date of aj>pl., Feb. 4, 1914. 

A surpoRTiNo bar carries dei:>ending rods of bamboo 
spaced apart, and horizontal striiis are arranged on 
both sides of the rods to form jie.-forated mats, leaving 
clear vertical passages Indwcen the rods. A U-Bha})c*d 
suction pij)c carried by the supporting bar has ojKinings 
in the upper side of its lower horizontal portion com- 
municating w'ith the vertical passages, and the mats and 
suction pipe are covered by filter-cloths.— A. S. 

Zinc ; Scjxirntion of from mlphide ores. H. T. 

Durant, and The Metals Extraction tbri»oratioii. Ltd., 
London. Eruj. Pats. 21,081, Sept. ^4, and 22,761, 
Uct. 8, 1913. 

Sulphide ore is roasted to produce as much sulphate as 
possible, and leached sevc^ral times, in a tilter-presfl, with a 
solution of sulphur dioxide, the liquid from the first 
leaching being oxidised by aeration, tn^ated with zinc 
dust to remove copfKjr, evajiorated to piecipitatc zinc 
sulphate, and the mother-liquor from the latter, together 
• with the relatively weak zinc solutions from the second 
and subsequent leachings. oxidised, dihittsd if necessary, 
saturatiid with siilidiur dioxidti from the furnace gases, 
aud used for leaching a further quantity of ore, — W,E.F.P. 

Zinc ; Pretccaa of ejctracting fnmi its ores or comjmnds. 

1C. E. Watts, Kingston, Ontario. U.S. Pat. 1,111,201, 
»Sopt. 22, 1914 ; date of appl., Nov. 20, 1913. 

The material is mixed to a thin paste with a solution of 
zinc sulphate substantially free from iron and placed in 
the anode compartment of an electrolytic cell. 7’he 
zinc is then deposited elcctrolytically using as electrolyto 
zinc sulphate solution (12% Zu) to which an organic sub- 
Btanoe is added to render the deposit dense and compact. 

— A. S. 

Zinc residues ; Treatment of . A. Jones, Bartlesville, 

Okia., Assignor to Bartlesville Zinc t^o.. New York. 
U.S. Pat. 1.112,010, Sept. 29, 1914; date of appl., 
July 6, 1911. 

The zinc residue is arranged in a pile in the open air, and 
concentrated by combustion of its carbon content, the 
volatiliBed zinc being caught in the outer layer of the pile. 
The operation is oondiiot^ under conditions which cause 
the concentrated mass to sinter, — B. N. 

JUMling apT^mruc-es for mechanical ore roasting furnaces. 

J. Harris, Shoffiold. Eng. Pat. 21,897, Sept. 29, 1913. 
The rabble arms are fixed in hollow lugs on the hollow 
shaft. Cooling water is led from a tank to the rabble 
arms, through pi{)os passing through the shaft ; each feed 
pipe is divided, the upmr portion being fixed to the 
tank, and entering the lower ixirtion loosely above or 
about the top of the shaft, c.g., by dipping into a funnel- 
like enlargement. The tank may be annuMr in form, and 
tnfround the top part of the shaft, over which is a removable 
casing oonneifim with a means for sucking or forcing air 
through the riiaft. A removable bend from each feed pipe 
leadb through the shaft to the loose joint, and the water 
pipes inside the shaft are extended to a point higher than 
the level of liquid in the tank.— B, N. 


Roasting furnaces ; Rabble arms for . H. H. Stout, 

New York. Eng. Pat. 15,643, June 30, 1914. Under 
Int. Conv., Deo. 4, 1913. 

The rabble arm consists of an outer and an inner tube 
connected by telescopic joints with the outer and inner 
walls respectively of the vertical double-wall rotary shaft. 
The free end of the outer tube is closed ; that of the inner 
tube is ojien and prevented from abutting on the former 
by a stop. — W. E. F. P. 

Screening apjHiralua for ores and the like. H. A. Megraw, 
New York. Eng. Pat. 9980. Apr. 22, 1914. Under 
Int. Conv., May 1, 1913. 

A HORIZONTAL, rotary, tubular screen, open at both ends 
and having narrow radial shelves disposed along the 
inside. Ore pulp is fed to the lower part, the over-size 
being carried upwards upon the shelves and discharged 
into a central, inclined launder. — W. E. F. P. 

Reducing ores ; Method of . R. S. Wile, Pittsburgh, 

Pa. U.S. Pat. 1,111,049, Sept. 22, 1914 ; date of appl., 
Dec. 2 , 1913. 

The ore is fed into the upper part of a deep bath of slag 
through the central portion of w hich an electric current* is 
passed vertically. The bath is kejjt at a substantially 
constant d<q>th and is of sufficiently high density to Bup|K)rt 
the superincumbent charge of ore until any volatilisable 
materials therein are expelled. — A. S. 

Reducing ores ; Apparatus for and method of . R. S. 

Wile, Pittsburgh, Pa. U.S. Pats. 1,111,050 and 
1,111,341, Sept. 22 , 1914; dates of appl.. Fob. 3, 1914. 
and Dee. 15, 1913. 

The furnace comprises a shaft opening at the bottom 
into an enlarged crucible of greater depth than the diameter 
of the opening. The crucible is provided with one bottom 
electroile and two upper ones, movable vertically, one on 
either side of the shaft. A bath of slag is maintained in the 
crucible and surrounds and protects the exposed ends of 
the upper electrodes. Ore is fed in through the shaft, 
and the electrodes art* conm^eted with the conductors of a 
multiphase circuit and are kept at a substantially equal 
distance apart so as to maintain an uniform temiierature 
throughout the bath. — A. S. 

High-fusing metals and alloys of the same ; 

Process for the manvfarturc of ductile btulies of . 

A. J. JJebmann, Assignor to N. Hofhoirner, New York. 
U.S. Pat. 1,111,698, Sept. 22, 1914; date of appl., 
Juno 3, 1914, 

A HHiHLY comprc'ssod mixture of metallic tungsten powder 
with 1 % WO 3 is subjected to a combined reducing and 
sintering operation. — W. K. F. P, 

Copper ores [argentiferous] ; Process for the treatment of 

, and the recovery of their values. C. S. Vadner, 

Salt Lake City, Utah. U.S. Pat. 1,111,874, Sept. 29, 
1914 ; date of appl., Deo. 9, 1913. 

The oxidised ore is agitated with a hot solution of sodium 
chloride saturated with sulphur dioxide ; the excess of 
the latter removed from the solution by aeration ; finely 
divided calcium carbonate added to the hot liquid to 
precipitate iron and arsenic ; and the cold filtrate treated 
with calcium carbonate and compressed air. The 
precipitated basic copper carbonate (containing silver) 
is treated with dilute sulphurous acid, and the solution 
passed over metallic iron after the removal of sulphur 
dioxide by aeration. — W. E. F. P. 

Copper extraction; Recovery of values from the leach - 

water of . C. A. Hall, Mount Airy, Assignor to 

Ponnaylvania Salt Manufacturing Oo., Philadelphia, 
Pa. U.S. Pat. 1,112,008, Oct. 6, 1914 ; date of appl., 
Oot 14, 1912. 

In the treatment of “ cinders ” by saooessive leachings 
with a solvent, the first solution is treated lor the recovery 
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of copper and other salta, and subiequent solutions for 
copper alone,— W. E. F. P. 


Heat-treating apparatus [for metalst eic,], J. J. Liohter, 
St. Louis, Mo. U.S. Kt. 1,112,074, Sept. 29, 1914; 
date of appl., May 7, 1914. 

Thb heating chamber is situated above a dipping tank, 
and has a movable floor, supported by a cradle within the 
liquid, and adapted to be immersed in the latter by 
lowering the cr^le down an inclined track within the 
tank.-^. E. F. P. 


AmecUing-fumaces. J. A. and J. C. Swindell, Pittsburgh, 
Pa. U.S. Pats, (a) 1,1 12,236 and (b) 1,112,237, Sept. 29, 
1914 ; date of appl., Dec. 12, 1913. 

(a). Flubs for air, gas and waste gases are arranged 
longitudinally beneath the floor of the heating chamber, 
along the mi^lo of which a low wall extends in the same 
direction as the flues ; inlet poits (communicating witii 
the air and gas passages) are situat^ along each side of 
the middle wall, and outlet ports (communicating with Uio 
wastc-gas flues) along the opposite outer waGs of the 
chamber, (b.) The middle wall is hollow, formi^ a 
preheating chamber the lower part of which communicates 
with air and gas flues, and the upper part — by lateral 
openings along each side — with the interior of the chamber. 

— W. E. F P. 


Fume-concentrator for amdters. S. W. Smith, San Jobo, 
Cal. U.S. Pat. 1,112,860, Oct. 6, 1914 ; date of apil. 
March 9, 1912. 

Thk fumes are passed through a horizontal ohamlrer having 
a seines of hollow, water-cooled, baffles extending from 
the floor and roof alternately ; the chamber is connected 
at one end with the smelter and at the other with a small 
chamber containing rotating parldlcB upon which a stream 
of water or “ reagent ” is directed. A spray of reagent is 
also directed upon the face of each baffle and into the 
conduit leading from the smelter to the first chamber. 

— W. E. F. P. 


Iron and ate.el ; Process of producing directly from the 

ore. K. A. F. Hiorth, Christiania. U.S. Pat. 1,112,007, 
Sept. 29, 1914. Date of appl., Juno 13, 1912. 

See Fr. Pat. 449,212 of 1912 ; this J.,1913, 492.— T. F, B. 


Cupola- furnace. E. Sehiirmann, Koetzsohenbroda, Ciler- 
many. U.S. Pat. 1,112,846, Oct. 6, 1914. Date of 
appl., March 8, 1913. 

See Fr. Pat. 458,242 of 1913 ; this J., 1913, 1074.— T. F. B. 


Alkali metal alloys ; Production of by the electrolysis 

of alkali hydroxide in the molten stale, and the obtain- 
ment therefrom of alkali metals and alkali metal com- 
pounds, E. A. Ashcroft, London. Eng. Pat. 25,144, 
Nov. 4, 1913. 

See Fr. Pat. 464,951 of 1913 ; this J., 1914, 489.— T. F. B. 


XI,-ELECTR0-CH£M1STRY. 


Accumulalor ; The alkaline . E. Friederich. Elektro- 

chem. Zeits., 1913, 20, 6—10, 31—34. 

Attempts to make plates by reducing nickel oxide or by 
igniting pastes of nickel or iron powder and tar failed. A 
satisfactory nickel peroxide plate was produced by nickel- 
plating linen fabric carbonic at 1400° C. and extracted 


with hydreohlork) acid. As an anode, sucfli a plate lost 
carbon in continually diminishing quantities. It was 
** formed ** by covering it with dry nioim oxide, bmding it 
upon a nickel sheet, and charging it in oaustio potash 
solution, using a zinc oathodo.— D. E. M* 

Distribution of the overhead dectfkdl discharge emj^ed m 
recent agricultural experiments. J orgensen and niestley. 
See XVI. 


Water purification by ozone. Pryor. See XIXb. 
Patents. 

Electrolytic apparatus. J, T. Niblett, Denmark Hill, 
Surrey. Eng. Pat. 24,560, Oct. 29, 1918. 

The clement comprises a straight vertical casing, which 
may bo divided into two or more oom^rtihents, each 
containing a pair of electrodes. The en^ of the casing 
are perforated at the bottom and top, for the admissioR 
of electrolyte and the esoajie of air respectively, T^e 
electrodes may ho sheathed in a porous covering, whioh 
does not interfere with the electrolytic action, e.g., miusoriai 
earth or asbestos. — B. N. 

Cell ; Electrolytic . C. 0. Titus, Assignor to Montana 

Metallurgical Co., Helena, Mont. U.S. Pat. 1,111,977, 
Sept. 29, 1914 ; date of appl., Deo. 14, 1910. 

The cell is separated by a cliaph^m and a perforated 
cathode into two compartments, with a gas-tight chamber 
at the upjwr end of the anode compart raont, and mo^ 
for maintaining a iMirtial vacuum in it. An overflow pip<^ 
extondiqg from the chamber downwards into the outer , 
compartment, is scaled by the liquid therein. — B. N. 

Furnaces :• Electric resistance . J. Davies and A. 

Gallenl^mp and Co., Ltd., London. Eng. Pat. 10,415, 
April 27, 1914. 

Two opposing walls of refractory material are coupled 
together and maintained in fixed relationship by a number 
of metallic tie rods, and a combustion tube, mu^ or 
similar receptacle is supported in suitable reoesses in the 
walls. The remaining walls are formed by several remov- 
able lagging blocks. A heating coil is carried upon the 
combu^on tube, and is connected elootrically with some 
of Iho rods, with means for short-circuiting the whole or 
a part of the current when a certain temperature is 
attained. — B, N, • 


Condenser ; Electrical . J. W. Aylsworth, East 

Orange, N.J., Assignor to Halogen Prcmucts Co., Gflen 
Kidge, N.J. U.S. Pat 1,111,289, Sept. 22, 1914; date 
of appl., Nov. 8, 1913. 

Elbcteically-conduotino members are separated by 
insulating dielectric members, the latter consisting of a 
solid halogen product of a hydrocarbon, such os naphth^ 
lone, mixed with a small percentage of a miscible phenolio 
resin. — ^B. N. 


[Electrical] Condenser. P. Thomas, Wilkinsburg, Pa.# 
Assignor to Wostinghouso Electric and Manufaotuiing 
Co U.S. Pat. 1,112,397, Sept. 29, 1914 ; date of appl., 
Dec. 4, 1913. 

The condenser has a dielectric comprising a halogen 
derivative of a fatty acid, such as a chlorine-substitution 
product of stearic acid, the chlorine being generated 
electrically. — B. N 

Furnace ; Induction electric . W, S. Moody, Sobonee- 

tody, Assignor to Qeneral Electric Co., New Yoric. 
U.S. Pat. 1,113,134, Oot. 6, 1914. Date of appl. 
Dot. 18. 1906. 

See Eng. Pat. 26,867 of 1906 ; this J., 1907, 1054.— T. F, B, 
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XIL-FAIS; OILS; WAXES. 

Palm kernels ; The trade in . Bull. Imp. Inst., 1914, 

12, 468-464. 

Attention is called to the importance of the trade in palm 
kernels, particularly in Germany where 241,961 tons 
valued at £6,233,252 wore imported to Hamburg in 1913 ; 
the oil is extracted or expressed and used for the same 
purposes as coconut oil, vi*., in the manufacture of soaps 
and candles and of various edible fata, while the meal is 
much used as cattle food. The possibility of this trade 
being diverted to the United Kingdom is discussed ; no 
difficulty should be experienced in findings market for the 
oil, but the conservative attitude of British farmcm might 
render the disposal of the residual meal somewhat difficult. 
Manufacturers would probably have to depend at first 
on its utilisation in compound cakes, although its high 
reputation in Germany should cause it to l)ecomo popular ; 
while the fact that over 400,000 tons of various feeding 
cakes valued at £2,539,892 were imported to the United 
Kingdom in 1913 shows that there is room for expansion. 

~R. G. P. 

Coconuts in Zanzibar. F. C. McClellan. Bull. Imp. Inst., 
1914, 12, 420—422. 

The planting of coconuts has incretvjcd of late years 
and there are probably about 2^ million trees on an area of 
46, OM acres. Zanzibar copra is not generally of good 
quality owing to careless pnparation, but a small con- 
signment of sun-dried copra pro])ared on Government 
plantations compared favourably with Malabar coast copra. 
In 1913, 7412 tons of copra were exported from Zanzibar 
and Pemba principally to Marseilles. Conditions are very 
favourable for coconut planting and considerable areas of 
land await development. — R. G. P, 

Cottonseed products ; Cha}iges in official methods of analysis 

of . Chemists’ Committee of Interstate (’ottonseed 

Crushers’ Assoo. ; Oil, Paint, and Drug iiep., 1914, 33. 

At a mooting on Aug. 10 and 11, the Committee adopted 

the following as official methods of analysis : — Moisture : 

Two to 6 grins, are dried for 3 hours in a covered aluminium 
dish (of special form, obtainable from American Can Co 
Atlanta, Ga.) in an oven at 100" C. Oil .-—Two to 5 grms. 
are extracted for 3 hours, in a JSoxhlet extractor with short 
siphon, with petroleum spirit (b. pt. less than 65" C.). 
Nitrogen : — 1*7034 grms. are digested and heated with 
about 0'6 grm. of mercury or 0*7 grm. of mercuric oxide, 
10 grms. of sodium or potassium sulphate, and 25 c.c. of 
sulphuric acid (sn. gr. 1*84) until the solution is colourless. 
It IS then diluted with 300 c.c. of water (fragments of zinc 
added to prevent bumping), and treated with 25 c.c. of 4% 
potassium sulphide and 60 c.c. of sodium hydroxide solu- 
tion (sp. gr. 1*50), the flask connected with a fin condenser, 
and the ammonia distilled into standard sulphuric acid. 
Fai in coUonseed meal .-—The official methods of the Araer. 
Assoc. Off. Agric. Chemists must be used. Total fatty 
acids ; — 8 to 10 grms. of soap stock or 4 to 6 grms. of black 
groaae are saponified with alcoholic alkali, the soap solution 
evaporated to expel alcohol, dissolved in 200 to 2.50 c.c. 
of water, and the fatty acids liberated with dilute hydro- 


oldoric acid (1 : 1), cooled, separated, washed on the filter 
with cold water, dried (preferably overnight). Mid dis- 
solved in 125 c.c. of warm petroleum spirit, the solution 
evaporoted, and the residue dried at 100® C. until constant 
in weight. A correction is made for oil subsequently 
recovered from the melted soap stock. Moisture and 
meal in crude cottonseed oil: — 10 grms. are heated in a 
basin over a direct flame until the oil begins to smoke, 
and the loss in weight taken as moisture. The residue is 
traiuferrcd to a Goooh crucible, washed with petroleum 
spirit until free from oil, and the final residue of meal, etc., 
dried until constant in weight. Free fatty acids ia crude 
coUonseed oil: — About 50 c.c. of neutral sodium chloride 
solution (20" B., sp. 1*1612) are placed in a 4 oz. bottle, 
1 c.o. of phenolphthaTein solution aaded, and 7*05 grms. of 
the oil introduced with a standard pipette (obtainable from 
G. C. Hul^rt, Augusta, Ga.), and the mixture shaken and 
titrated with N /4 sodium hydroxide solution. Laboraiwy 
refining test for prime crude coUonseed oil : — 500 grms. are 
brought to 24" to 27° C. in a weighed enamelled basin about 
4^ in. by 4 in., sodium hydroxide solution of the required 
strength (see table below) added, the mixture mechanically 
stirred for 5 mins., warmed gradually (in not less than 15 
mins.) to 34° C. on the water- bath, with continual stirring, 
until the oil separates from the soap-stock. If necessary 
the tem[)erature is raised to 62° C. The basin is then 
placed in water at 43° 0. for 3 hours, and allowed to cool 
until the soap-stock is hard. The loss in weight due to 
evajioraiion is determined, the oil decanted into a 
weighed basin, and oil and soap-stock separately weighed. 
The quantity of sodium hydroxide used for refining prime 
oil must not exceed 1*097%. The follov'ing table gives 
the corresponding quantities of the difTereiit strengths 
of solution which can be used : — 


“B. 

gr. 

NaOH 

% 

t 

AnK)unts. 

% 

10 

1 074.'i 

6’r>5 

16*8 

12 

1 0900 

800 

13*7 

14 

M076 

0 42 

11*0 

10 

1 1240 

1007 

KH) 

IS 

M427 

12‘62 

87 


1 1612 

H-37 1 

7*6 


Tests with 3 or more solutions of the strengths in this table 
must bo made before rejecting a sample ; no claim for 
excessive refining loss is to allowed if it can be proved 
that the colour can be obtained with smaller loss than 
that produced with the maximum permissible amount of 
sodium hydroxide ; -and no claim for deficiency in colour is 
established if it can lie proved that the colour can bo 
obtained without exceeding d% refining loss with the 
maximum permissiblo amount of sodium hydroxide. 
Refining lose : — This equals ( 1 ) weight of crude oil less 
weight of refined oil ; (2) weight of soap stock, less weight 
of alkali solution used, plus loss in evaporation. The two 
results should agree within 0*26%. iMboratory refining 
test for “ off ” {acid) crude coUonseed oil The following 
table shows the maximum amount of sodium hydroxide 
that can be used with oils containing the indicated amounts 
of free fatty acids : — 


S*6 

6*0 

0S 

7*0 

7*6 


Free 

fatty acids. 
% 

Sodium 

hydroxide. 

grms. 

Kxcess. 

grms. 

10“ B. 

% 

SO 

0*4245 1 

1*0070 

16*8 

8*6 

0*4063 ; 

M679 

17*8 

4*0 

0*6672 ' 

1*2388 

18*9 

4*6 

0*8.381 1 

1*3097 


6*0 

0*7090 

1*3806 

— 


12“ B. 


0*7709 

0*8608 

0*0217 

0*9028 

1*0636 


1*6299 

1*0008 

1*8717 

1*7420 

1*8135 


13*7 

14*6 

16*6 

16*4 

17*3 


19*1 

20*0 


14“ B. 


11*5 

12-4 

13*1 

13*9 

14*7 


16*2 

17*0 

17*8 

16*6 

19-2 


16 “B. 

% 


18“ B. 


B. 


(10*0) 

8*7 


10*7 

9*3 


11*3 

9*8 



11*9 

10*4 

9*1 

12*6 

10*9 

9*6 

50 % excess NaOH, 


13*9 1 

12*1 

1 10*6 

14*6 

12*7 , 

11*1 

16*2 

18*2 

11*6 

16*9 

18*8 

12*1 

16*6 

14*3 

12*6 


22“ B. 

% 


24“ B. 

% 
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Free 

fatty acids. 

Sodium 

hydroxide. 

Excess. 

X0*B. 

12* B. 

14*B. i 

1 

16* B. 

18“ B. 1 

20* B, 

22* B. 

£4«B. 

% 

grms. 

grms. 

% I 

% 

% ; 

% ! 

i 

% 

% 1 

% 

% 


80 

8-5 

00 

100 


Weight of solution required with plus 0-876% excess NaOH, 


M344 1 

2-0094 1 — 

-- 

21-3 

18-2 I 

16*8 

13-9 

— 

1-2053 

2-0803 1 - 

i 

22-1 

19-0 

16-5 

14-5 

— 

1-2762 

2-1512 — 


22-8 

19-6 

17-0 

16-0 

— 

1-4180 

2-2930 ( — 

— - 

24-3 

200 I 

18-1 

16-0 

— 


Weight of solution required mth plus 1*0% excess NaOlI. 


Weight of solution required with ^dns 1-126% excess NaOII. 


Weight of solution required uHth jdus 1-25% excess NnOH. 


Weight of solution required with plus 1*375% excess NaOH. 


30-5 1 

1-4889 1 

2-4889 I 

1 





22-7 

19-7 1 

17-3 1 

156 

n -0 

1-6&98 

2-550H 

— 

— 

— 

23-3 

20-3 

17-8 

16*1 

11-6 

1*6307 ' 

2-6307 1 

— 1 

— 

— 

24-0 

20-9 1 

18-3 

16-6 

12-0 1 

1-7016 

2-7016 ! 

— - 

— 

— 

24-6 

2l-4 

18-8 : 

17-0 

12-5 

1-7725 

2-7726 

— 

— 

— 

253 

22-0 

19-3 

17-4 


13-0 

1-8434 

2-9084 







27-0 

23-5 

20-6 

18-6 

13-5 

1-9143 

3 1)393 

— 

— 

— 

27-7 

24- 1 

21-1 

19-1 

14-0 

1*0852 

3-1102 

— 

— 

— 

28-4 

24-7 

21-7 

10-5 

145 1 

1 20561 

3I8H 

— 1 

— 

— 

29-0 

25-2 

22-1 

20-0 

15-0 1 

1 2-1270 

3-2520 

— 

— 

__ 

1 29-7 

25-8 

226 

20-4 


15-5 

2- 1970 

3-4472 

— 

— 



31-4 

27-3 

24-0 

21-7 

46-0 

2-2688 

3-5188 

— 

— . 


32-1 

27-9 

24-5 

22-1 

16-5 

2-3399 

3-5899 

— 

, — 

-- 

32-7 

28-4 

26-0 

225 

17-0 

1 2-4106 

3-6606 1 

— 

— 

— 

33-4 

29 0 I 

25-6 I 

23-0 

17-5 

1 2-4815 

3 7315 

— 

— 

— 

34-0 

29-6 

26-0 

23-5 


J8-0 

2*5524 

3-9274 

— 

— 

— 

.35 8 

3M 

27-3 

247 

18-5 

2-6233 

3-9983 

— , 

— 

. _ 

36 4 

31-7 

27-8 

25-1 

19U 

2-6942 

4 0602 

— 

— 

— 

37-1 

32-3 

28-3 

25-6 

19-5 ! 

2 7651 

4-1401 

— 

. — 

— , 

37-8 i 

32-8 

28-8 

1 26-0 

20-0 

2-8300 

4-2U0 

— 

— 

— 

;j8-4 

33-4 

29-3 

26*6 


U*l 

14- 5 
U-0 

15- S 
16*7 


16-8 

17-2 

17-6 

180 

1B>4 


10-5 

lU-0 


20-7 

211 


22*2 

226 

28-0 

28-5 

23-9 


<)il« containing less than 3*^0 fatty aoida may be 
refilled witii any amount of afKiium hydroxide solution 
containing up to 1-007 grrns. Process : — Free fatty acids 
arc dctcrniiiuid by the official method and the oil treated 
as described aboVc with sodium hydroxide solution at 
24'’ to 27° C’., with the exception that the tom]>crature is 
l»rought to 00° C. and eventually to 65° C, Three tests 
must be made with different strengths of alkali, one of them 
with the maximum jcrmisBible amount. Blemhing refined 
cotlonseed oil : — 30 grms. of oil are agitated for 6 mins, at 
120° (I, with (>% of standard English fuller’s earth, to bo 
cbtained from ll. Hulme, Phoenix (Cotton (Jo., Memphis, 
Tenn., and filton^d, and a reading taken with 64 in, ol the 
clear oil at 21° 0. Hull analysis : — 6 grra. of the hulls 
<freed by hand-picking from whole seeds) are extracted for 
3 hours in a »Soxblet apparatus with i)etrolcum spirit 
lioiling below 65° C., as described above. Whole so(d is 
calculated into oil % by Use of the factor 0-20. — C. A. M. 


Cotionseed oil ; Ethyl ester of Unolic tetrabroniide as a 

product in the. analysis of . L, S. Palmer and P. A. 

Wright, d. Ind. Eng. Chem., 1914, 6, 822—823. 

In attorn }>is to isolate linolic acid as the tetrabroniide 
from oottonse(*d oil, in which the unsaturated acids were 
aeparatod by the load soap-ether method of Tortelli and 
Ruggeri (Ivt'wkowitsoh, “ Oils, Fats and Waxes (1999), 
Yol. I, 447), in some oases large clustering noodles, m. pt. 
J58° — 58-5° CJ., were obtained instead of linolic tetrabromide 
cf m. pt. 113° — 115°C. Analysis of the new product 
showed it to be the ethyl ester of linoUo tetrabromide, 
<J, 7 H 5 ,Br 4 COjCjH 4 , and this was confirmed by its pre- 
paration from linolic tetrabromide by esterification with 
alcohol and hydrochloric acid gas. The formation of the 
-ethyl osier was probably due to prolonged contact of the 
lead soafis with ether ; with varying periods of contact, 
■mixtures of linolic tetrabromide and its ethyl ester in 
varying proportions were obtained. The authors have also 
(prepsred methyl bromolinolate (white plates, m. pt. 

— 66° C.) and the methyl and ethyl esters of oleic 
dibrolmde, yellow oils very soluble in most solvents. The 
esters of linolic tetrabremide are v^ soluble, whereas 
those ol oleic dibromido are very sparir^y soluble, in thdr 
corresponding alcohols saturatM with hydrochltvic aoid, 


but attempts to utilise this difTeronoo in properties to* 
sc^paratc oleic and linolic acids proved unsuccessful. — A. S. 

Kapok seed from Zanzibar. Bull. Imp. Inst., 1914, 12, 347. 
Thk seeds contained a normal amount of oil, viz., 21% 
and would be saleable at current market ])rico8. The 
princi})al Euro|X!ian market is Hotterdam where the seeds 
fetch about £6 lOs. per ton — K. G. P. 

Moringa plerygosperma seed from Zanzibar. Bull. Imp, 
Inst., 1914, 12, 348—349. 

Thb seed contained only 28-6% ofoil, while a previous 
sample from N. Nigeria contained 36%. The seeds would 
be saleable if exported in quantity but the market value is 
uncertain owing to the prceenoo of traces of alkaloids and 
of much non-albiiminoid nitrogenous substances which 
might render impossible the use of the cake as cattle- 
food.— R. G. P. 

Marine animal oils; Specific reaction of and of their 

products of hydrogenation. M. Tortelli and E. Jaffe. 
Annali Chim. AppL, 1914, 2, 80—98. 

One o.c. of tho oil is dissolved in 6 o.o. of chloroform and 
1 c.o. of glacial acetic aoid and shaken vigorously with 
40 drops of a 10% solution of bromine in chloroform. In 
the ease of marine animal oils a characteristic reaction is 
obtained within 1 minute, comprising a transient pink 
colour changing to a clear green which persists for more 
than 1 hour. With other oils either no reaction or a 
yellow colour is obtained. The reaction is also given by 
hardened oils obtained by hydrogenation of marine animal- 
oils. 5 c.o. of the melted fat are dissolved in 10 c.o. of 
chloroform and 1 c.o. of glacial acetic aoid and shaken 
with 2-5 c.c. of a 10% solution of bromine in chloroform t 
a yellowish pink colour changing quickly to green is 
produced. — A. S. 

Hydrogenated fats; IndwArkd production of . 0. 

Verona-Rinati. Annali Ghim. AppL, 1914, 2, 99—106. 
Ak apparatus is described for the hydnmenation of oils, 
using paUadtttm precipitated on small pl^ of coke as 
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catalyst. The catalyst is placed in a movable support 
kept io motion by a rotating spindle connected by gearing 
with a pulley outside the reaction chamber. The pre- 
heated od is sprayed into the upper part of the chamber 
bv moans of hydrogen under pressure, and a pressure of 
about 2 atmospheres is maintained inside the chamber. 
Three reaction chambers are provided and the oil may bo 
withdrawn after one, two, or three treatments in presence 
of the catalyst, according to the degree of hydrogenation 
desired. The hydrogen is obtained from water-gas by 
the Prank-Caro-Lin(le process of refrigeration, and the 
excess coming from the reaction chambers is returned to 
the refrigerating apparatus for purification. When the 
catalyst loses its activity, it is washed in the apparatus 
with an inert solvent (petroleum spirit), the last traces of the 
latter arcoxfxjlled by a current of steam, and the palladium 
is again rendered active by treatment with hydrogen at not 
above l.'iO® C. Palladium possesses the advantage of being 
active at a considerably lower temperature than nickel 
at 80^^ — 90“ G. ). According to Karl it loses its activity 
when deposited on lead, iron, aluminium or zinc, but 
remains active on finely-divided nickel or on magnesium. 

— A. S. 


Fired oils of the Jiritish Pliormacopccia, 1914. J. C. I Jinney . • 
Perfumery and Essent. Oil Hec., 1914, 5 , .‘180 — .‘181. j 

In the new Pharmacopoeia limits for acid, saponification i 
and iodine values of the fixed oils are given, as well as j 
8})eoial tests for common adulterants. The figures arc j 
summarised in the following table - ' 


SUieaieA in soap ; New qualitative test /or . H. W.- 

Leitoh. J. Ind. Eng. Chom., 1914, 811-^2. 

A SOLUTION of the soap is heated with excess of hydro- 
ohlorio aoid, tlie fatty and other insoluble matter filtered 
ofi, the filtrate neutralised, boiled with alcoholic potash,, 
filtered and the filtrate (10 c.c.) poured into a mixture of 

10 c.c. of acetone and 1 c.c. of a solution containing 10 «ms. 
of sodium aluminate and 2 grms. of sodium chloridfc jw 
litre : the formation of a precipitate of aluminium silicate 
indicates the presence of silicates (water-glass). Dextrin' 
or starch also give a precipitate and, if present, should bo- 
removed. before boiling with alcoholic potash, by treat- 
ment with “ Diastafor ” at 35“ for ^ hour. — ^A. 1^. 

PATjfSNTS. 

Lard suhstilulr \hydrogc.nised oil]; Apparatus for makinq 

. J. G. Chisholm, Assignor to The Chisholm 

Process Oil Refining Co., Dallas, Tex. U.S. Pat. 
1,113,151, Oct. 6. 1914 ; date of appl., Oct. 8, 1912. 

011 and hydrogen are admitted into the opposite ends 
of a rotating j)erf orated drum around which is wound 
spiral layers of wire, “ having its engaging surface of ‘a 
catalytic agent.” The drum is enclo^ in a casing. 

— W. P. 8. 

Fullers' earth [from oil refininq^ ; Process of treating . 

0. L. Parsons, Durham, N.ll. U.S. Pal. J,112,().50, 
Oct. 6, 1914 ; date of appl., Aug. 29, 1900. 

Spent fullers’ earth from oil-refining works is treated 
first with a solvent which will dissolve the residual oil 


Oleum. 

Sp. jrr.* 

Ref. iiid. (40°). 

Sapon. valm*. 

Jodliie value. 

Ma.viimini 

vnhu' 

Amygdala; 

O'Ol. '1—0020 

1.4024-1 -4640 

188-100 

93- -190 

6 

AracnlK 

O'016-OO21 

I -4628- -1-4645 

100—196 

83- 191 1 

0 

Llni 

0 030— 0-94<» 

M72.'>- 1-4748 

1 87— 105 

Not IcHs than 170 i 

;t 

Oliva; 

OOl.'i— 0 018 

1 460.'.— I 46.35 1 

188 -107 

79 -87 1 

a 

8(*sumi 

O021-OU24 

1 46.50-1 4675 

180- 103 

103-114 ' 

H 

Tboobroraatls 

0 090- 0 008 

1-4505-1-4575 

188—105 

35 37-.'. 1 


. 

— 

. 





_ 


• 'rcuiperaturc not sLatetl. 


— F. SiiPN. 


mtrrols ; Isolation of from fat^ by means of digitonin. 

P. Berg and J. Angerhausim. Chcni.-Zeit., Aug. 4, 

1914. Pharm. J., 1914, 93, 525. 

Since Windaus (Bor., 1909, 42 , 244) showed the possibility 
of isolating sterols from fats by means of digitonin many 
authors have tried to adapt this discovery for practical 
analysis. The method used by the present aulhors is 
as follows : — Tjie melted and filtered fat is shaken for a ; 
quarter of an hour with a 1 % alcoholic solution of digit onin, | 
the temperature of the mixture, being 00‘ — 70“ C. Chloro- j 
form is then added, and after some tinie (care being taken j 
that the temi)crature remains 60"-— 70“ (’.), th<! chloroform- ' 
fat solution is filtered and the filter fretnl from fat by i 
chloroform. Through the same filter, the alcohol, con- ' 
taining most of the digitonide, is oassetl, and the digitonidc 
washed with ether and dried. It is then converted into | 
sterol aoetat-e by boiling with iwjotic anhydride. After . 
being coolcsd, the liquid dcjiosit s crystals of sterol-acetate. 
The crystals are dissolved in ether, the solution is filtered, I 
the ether evaporated, and the acetate is recrystallisod j 
from alcohol. The melting-point of the storol-acetate is ' 
used as a means to identify cholesterol and phytosterol. 
The following melting-points were found ; — 

Cholc.slcryl Hcetate from lard (after one ery.staHisatian) - 113 S'" U. 
CholMt.4Tyl acetate from 

taliow ( „ „ „ )~ 113 n’!. 

Phytoateryl atsetate from 

Oleum Oocois ( „ „ „ )^127®0. 

Phytoeteryl acetate from ; 

cottoa-secd oil ( „ „ „ )- ]23'’C. j 

A similar metliod is used to free the unsaponifiable matter j 
a fat from sterols. The fat is dissolved in absolute I 
aloobol and an alcoholic solution of digitonin is then | 
addod, and after adding a lew c.c. of water the digitonide 
is deputed as fiooks, which become crystaUine after some 
time. (See aho this J., 1913, 1118.) 1 


hut not the absorbed colouiing matters, and then wnth a 
solvent for the extraction of the colouring matters. 

— W. J*. S. 


Xm.-PAINTS ; PIGHENTS ; VARNISHES ; 
RESINS. 

Jsoprene from commercial turpentines. Herly and Craliaiiu 

<SVf xx. 

Patents. 

Woods : Process for extraeting from their soluble 

contents. I. S. Clo})e, Wilkinsburg, Pa., Assignor to 
Empire Chemical Co., Atlanta, Ga. U.S. Pat. 1,112,359, 
Sept. 29, 1914. Date of appl., Oct. 22, 1913. 
CoNiFBROi’S woods are. treated under reduced pressure 
with the vapour of trichloroethylene, the vapours are 
allowed to condense, and the resulting solution is 
fractionated to obtain acetone, methyl alcohol, turiKsntiue, 
pine oil, and rosin. — T. F. B. 

exiraeior, J. H. Castona, Moss Point, Miss., 
Assignor to Castona Improved Process Co., Gulfport, 
Miss. U.S. Pat. 1,112,980, Oct. 6, 1914 ; date of appl., 
May 7, 1912. 

The material (wood) to be treated is supported in a 
perforated cage within a closed vertical cylinder. A 
vertical perforated steam pipe extends from the cover 
to the bottom of the cage, there is a steam coil immediately 
beneath the cage, and the base of the cylinder is hollowr 
for the passage of steam. The vapouis ore led away 
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from the top of the cylinder and roein oolieotB on the 
steam-heated base. — A. T. L. 

Phenolic condenmiion prodvct and method of forming 
the came. J. W. Aylaworth, East Oran^, N,J.» 
Assignor to CondensiteOo. of America, Glen Ridge, N.J. 
U.S. Pat. 1,111,285, Sept. 22, 1914; date of appl., 
June 2, 1911. 

Thk product comprises an inftisihlc, insoluble, condensation ■ 
product of phenol and formaldehyde, containing a non- 
volatile nitronaphthalenc derivative, which dissolves i 
in and renders the product plastic at 350” F. (177” C.) j 
The condensation product is free from any halogen acid, ; 
and is infusible and insoluble in alcohol and water. The j 
naphthalene derivative melts substantially below its ; 
boiling point, and is of such charjMjter and proportion. ) 
and so united with the product, as to be incapable of ' 
removal from thin masses, or by washing the body in ! 
a finely divided form with water. — B. N. 

Indurated artivlea : Produeing . J. W. Aylaworth. 

East Orang<\ N.J,. Assigntir to Condensite Co. of 
America, Glen Ridge, N.J. 1^.8. Pat. 1,111,280, 
Si'pt. 22, 1914 ; date of appl., July 14, 1911. 

Thr porous structure (f.< 7 .. wood) is soaked in a solution 
of a hardening agent (r.g., hexamethylenetetramine) 
of strength so as to leave approximatelv the desired 
}»redcterinine(l amount of the agent within the p<»reB 
on drying. The material is then dried, soakcnl in a solution 
of a prcdelerniintHl quantity of a fusible, soluble, phenol 
resin at not above 210” F. (99' C.) and then heated to 
cause a reaction between the two substanees, thus forming 
an infusible hard insoluble produet in the iwres of the | 
wood. — B. N. 

PreaoUc mmUh rompoMUion. J. W. Aylsworth, East 
Orange, N.J., Assignor to Gondensite Go. of America, i 
Glen Ridge. N.J. G.S. Pat. 1,111,287, Sept. 22, 1914 ; j 
date of appl., Juno 12, 1912. 1 

Tub compound comprises a fusible eresol formaldehyde j 
condensation product, formed from a fusible eresol resin ! 
and a methyJene-oontainiiig liardening agent, and having a , 
melting point from 140” to 170” K. (90" — 77” C.). It is ' 
unchangeable into an infusible pr(>du(5t at any teni|)eratun* ; 
loss than that of its decomposition, and is soluble in all ] 
proportions in turpentine oil, benzene, linseed oil, Ghinese 
wood oil, and monochloronaphthalone.-— B. N. 

Plaatic aubalanc(a ; Produetion of . J, W. Aylsworth, 

East Orange, N..G, Assignor to Condensite Go. of 
America, Glen Ridge, N.J. U.S. l*at. 1,111,288, 
Sept. 22, 1914 ; date of appl., Aug. -J, 1913. 

Thk plastic substance, which comjaises a wat<‘r-8oluble 
product containing phenol aleohols, is fornuMi by the 
reaction between phenol and a methylene-containing 
substance such as formaldehyde, in the presimoe of a 
substantial amount of an alkaline earth hydroxide, such as 
calcium hydroxide. The- solution is neutralised by a 
mineral acid, such as carbonic acid, tlie calcium carbonate 
filtered off, and the mass dried. — B. N. 


Ceara rubber from Papua. Bull. Imp. Inat., 1014, 
873—374. 

One sample of sheet and one of scrap rubber stated to bo 
the first produced in Papua were examined. Tlie shsei 
rubber was clean, well prepared and of normal compoaition- 
It would be readily saloaole at about 2s. Od. per U>. (Julv, 
1914). The scrap rubber was slightly tacky and probably 
worth about Is. 8d. jwr lb,' — R. G. P. 

JRubber in Zanzibar. J. C. McClellan. Bull. Imp. Inst., 
1914, 12, 422. 

Two trc<*s are indigenous, Ijindolphia Kirkii and 
Ma^smrenhaaia clast ica x the majority of the small quantity 
of rublier exporttni (1 ton in 1913) is derived from the 
former. (Vara irees piantinl in 1907 in the n(N^ of 
Pemba were hi^althy, but labour and transport dtffioultiea 
have prevented further ex|M‘riments. — R. (a, P. 

I /^M66rr uarea {other than nmchinery biitingt fyres/or ^tcUsp 
motor cycles, and motor cars, and toys). Board of Trade 
j Bulletin No. 81. 

' Gan be obtainotl from the Board of Trade, Commercial 
j Intelligence Branch, 73, Basinghall Street, E.C. 

i I some nc from commercial turpcniincs. Hcrty and Graham. 

! See XX. 

I Patbntk. 

[ Pubber or rubber comjuyunds ; Apparatus for waleirproofing 

trr applying to mnvas and other fabrks. W. A. 

Higham. Cheshuni, and H. Skelton, London. Eng. Pat. 
20,471, Sept. 10, 1913. 

The fabric is passed over two guide rollers, and under 
a gauge, or spreading knife, provided wit-h side cheeks,* 
which is placed la^tween them. Rubber solution in the 
trough thus formed in front of the gauge is forced by the 
action of the lat.ter right through the fabric, and a further 
coating can then be ap])lied by means of the ordinary 
gauge and roller, using ordinary “ dough.” — K. W. L. 

Caoutchouc and the, like ; Manufacture of synthetic . 

F. E. Matthews and E. R. Strange, London. Eng. Pat. 
22,137, Oct. 1, 1913. 

A MTXTi'RK of a hydrocarbon containing a cunjugatod 
ilouble linkage (divinyl, isopreue, etc.) with sodium or 
other alkali metal or alloy thereof is ground during the 
polymerisation. The process may be accelerated by heat. 
The grinding is advantageous if imjiuritios bo present 
which would cause a deposit on the metid and so retard 
the reaction. (See Eng. Pat. 24,790 of 1910; this J,, 
1911, 1398.)-T. F. B. 

Rubbers ; Process for the improvement of inferior-grade . 

1>. Sjience and W. V. Russell, Akron, Ohio, Assignors 
to The B. F. Goodrich Go., New York. U.S. Pat. 
1,112,938, Get. (i, 1914. Date of appl., Feb. 12, 1912. 

Sek Fr. Pat. 448,974 of 1912 ; this J., 1913, 499.— T. F. B. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

Para (Ileveu) rubber from the Gold Coast. Bull. Imp. Inst.. 
1914, 12, 370—371. 

The cultivation of Hcvea has been very successful at 
Government cxj>erimental stations, notably at Aburi 
and Tarquah ; European plantations arc already pro- 
ducing rubber while natives also arc cultivating the tree. 
Smoked bisouits from 13 year old trees at Aburi were 
clean and well prepared and would find ready sale at 
current market prices. They gave a washing loss of 
0*^ ; the dty washed rubrnr contained ; caoutchouc, 
04*1 ; resins, 2-9 ; proteins, 2-7 ; ash, 0-3% ; comparing 
favourably with Eastern plantation Para rubber. — ^R. Q. P. 


XV.-LEATHER; BONE; HORN; CLUB. 

' Tanning materials ; Colour reactions of . H. G. 

1 Bennett. J. Amcr. Leather Uhem. Assoc., 1914, 9 ,- 
43tl-442. 

Guar ACT ERISTIC colours are obtained when dilute infusions 
i of different tanning materials are mixed with hydrogen 
I peroxide and treated with an alkaline solution of cobalt 
' nitrate. 9 or 7 c.o. of the infusion containing 0-1% of 
tannin (which need not bo filtered) are treated with an 
equal volume of 16 vol. hydrogen peroxide and then with 3 
or 4 drops eff a cobalt solution, prepared by adding a oonoen- 
trated solution of 2*5 grms. <k cobalt nitrate to 25 grms. ' 
of ammonium carbi^te in 150 c.c. of wntor. 
Characteristic colours are also obtained when a little 
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dilute tannin inlusion ii larmly dilated with 400 or 500 o.o. 
of hard water, or a very dilute solution of an alkaline salt, 
and 2 c.c. of a 1% solution of iodine in potassium iodide 
or a ciystal of potassium fcrricyanide in a little 10% 
ammonia added. By means of these colour reactions 
p^gallol and catechol tannins may bo differentiated and 
the former group subdivided into two distinct classes. 
The colour reactions obtained with the commoner tanning 
materials are : — 



Cobalt test. 

Iodine test. 

Fcrrl- 

cyanido 

test. 

VyrogalM tnnnint (/) ! 

Valonia, chestnut extract, 
oakwoud extract .... 

purple 

dark blue 

purple 

Pi/roqallol tannint {It) 

Gallic and gallotannic 
acldn, sumach, myro- 
balans, ulgarobtlla 

ornngo 

purple-rod 

orange 

Pl/rogfUlol-eatechol tannin 
Mimosa bark i 

bright red 

purple-rod 

orange 

Catechol tannins 1 

Quebnichu, gambler .... 

^ bright red | 

no colour 

orange 


— T. C. 


Gmra ; a new tanning material. W. Eiiney. Gerber, 1914, 

40, 85—80. 

Thk newly introduced tanning material, guara^ is identical 
with a tanning material introduced 25 years ago and 
again at intervals under the name, Cascalotle. It consists 
01 the ground fruits of a variety of divi native to South 
and (Central America, freed from seeds and .woody husks. 

It contains from 44 to .54% of a mixture of p 3 rrogallol- 
and eatcchol-tannins and gives a very light-coloured, full 
( leather. Guara is also sold as a solid extract. An 
analysis of this extract gave ; tanning matters 41*8, non- 
tanning matters 30’9, insoluble matters (chiefly ellagic 
acid) 15'4%. The high iwrccntage of non-tanning matt(‘rs 
and the low y-ercentago of tannins compared with the 
original material, as w(ill as tlie presence of ellagic acid 
indicate that considerable decomposition has taken plai;e 
during the manufacture of the extract or else it lias Ix^eii 
manufactured from residues containing 8<icds and woody 
husks. The extract gives a dark red-brown “ enijity ” 
leather very similar to mangrov<vtann<’d leather and is 
considerably inferior to the natural protluct. — ^T. 0. 

Tanning and tanning extracts ; Review of recent 'progress 

in . G. Baldracco. Annali C!him. Appl., 1914, 2, 

158-171. . 

Accordino to Annand decolorised chestnut extract gives 
a greater relative yield of leather than an extract which 
has been merely clarified. 

A commission appointed by the Italian Association of 
the Leather Industry and Trade recommends the following 
limits for water, ash, and soluble organic matter in 
leather : — Water, determined by drying at 105'" C., not 
above 20% ; ash, not above 2% ; soluble organic matter, 
not above 12%, of which saccharine substances must not 
bo responsible for more than 2%. The soluble organic 
matter is doternuned in Koch’s apparatus, 20 grms. of 
finely-divided leather being left in contact with water for 
12 hours and then extracted for IJ — 2 hours so as to 
obtain 1000 c.c. of solution : if the last portion of the 
extract still gives a precipitate with gelatin, the extraction 
must be continued, and the final washings concentrated. 

—A. 8. 

Dextroat in Uaiher ; Determination of , F. P, Voitch 

and J. 8. Rogers. J. Amer. Leather Chem. Assoc., 
1914, 9, 421-436. 

To obtain accurate results with the von Sohroeder method 
of olaiifioation of leather extracts (using baaio lead acetate 
eolation), prior to determining dextrose with Fehling’s 
•olotion, it Is necessary to know the amount of soluble 
matten present other than dextrose and magnesium 
■uly^te, as too large an excess ol basio lead acetate j 


solution removes dextrose. The method of olarifioation 
adopted by the American Leather Chemists Association 
(25 c.c. of saturated normal lead acetate solution to 200 c.o. 
of leather extract containing the soluble matters from 
3 grms. of leather) gives accurate results with leathers in 
wmch the total soluble matters vary within wide limits, 
no dextrose being removed even if a large excess of normal 
lead acetate solution bo used. — T. C. 

Uphohtery leathers ; Method of preparing laashahle . 

J. G. Ritter. Gerber, 1914, 40, 68—69 and 71—73. 

Veoetablb-tanned hides are partially de-tannised by 
drumming with weak alkaline solutions and then retanned 
with a mixture of sumach, gambier and myrobalans and 
aluminium sulphate, salt and magnesium sulphate, together 
with fish oil. They are next treated with a soap solution, 
set out and dried. The enamelling is carried out with 
linseed oil boiled with driers, and formulae are given for 
reparing the ground coat, various colour coats and the 
nw varnish (bright or matt) coat. — T. C. 

Patent. 

Leather ; Method for prodveing a non-slip^ waterproofs 

chrome . .f. L. Allen, Gloucostor. Eng. Pat. 

21,998, Sept. 30, 1913. 

Dry, chrome-tanned hides are either soaked in, or have 
their “ flesh ” snrfaers brushed with, a solution consisting 
of shoemaker’s wax (resin, tallow and Stockholm or other 
tar), 4, and parafTin w'ax, 1 Ib., in benzine 4 lb. Tlie hides 
an^ liglitly washed over with benzine after this treatment, 
and are then dried in a eiirrent of air. (Referoiico is 
directed to Eng. Pat. 17,228 of 1912 ; this J., 1913, 38.) 

— E. W. L. 


XVL -SOILS; FERTILISERS. 

Soil solution and the mineral con^iituenls of the soil, A. D. 

Hall, W. E. Brenchlev, and J.. M. IJrahTwood. Phil. 

Trans., 1913, B. 204. ‘ J. Agric. 8ci., 1914, 6, 278—301. 
Solutions wore made hy extracting tlni soils from certain 
of the Kothamsted plots on which wheat and barley had 
been grown for flO years. Wheat and barley were grown 
in these solutions which were renewed fortnightly. The 
eomymrative growth in the solutions was eloscly parallel 
to the growth of the croj s in the field, and eorresyiondtHl 
to the eomyiosition of the solutions. The y»hosphorio 
acid- and j)ot ash -contents of the solutions corresponded to 
the ymst manurial treatment and present composition 
of the soils, and were of the same order as those of the 
natural drainage waters from the corresjwnding plots. 
Growth in the soil solutions agreed with that in artificial 
culture solutions containing equivalent amounts of phos- 
phoric acid and potash. Growth in the solutions from 
imyicrfcctly manured yilots was brought up to the level of 
that in the solutions from completely manured plots by 
making up their deficiencies of phosphoric acid and potash. 
Wheat grew as well as barley in the solutions of the wheat 
soils, and vice verm. In a similar sot of solutions from 
the same soils the growth of buckwheat, white lupins and 
sunflowers corresponded with that of wheat and barley. 
Boiling effected no alteration in the nutritive value of the 
soil solutions. In nutritive solutions of various degrees of 
dilution the growth of the plants varied directly, but not 
i proportionally, with the concentration of the solution, 
though the total plant food present was in excess of the 
requirements of the plant. When the mitrient solution 
I was diffused as a film over sand or soil particles, as in 
nature, there was no retardation of growth due to slowness 
of diffusion of the nutrients to the points in the liquid 
which had been exhausted by contact with the roots. 
Growth in such sand cultures was much superior to that 
in water cultures with the same solution, but in the latter 
case growth was similarly increased by the continuous 
passage of air through the liquid. The conclusions drawn 
are:— The composition of the natural soil solution as 
regards phosphoric acid and potash varies significantly 
with the composition of the soil and its past manorial 
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history. Within wide limits the rate of growth of ft plftnt 
Tftries with the oonoentrfttion of the nutritive solution, 
irrespective of the totftl ftmount of food ftvftilable. When 
other conditions, such as the supply of nitrogen, water and 
air, are equal, the growth of a crop will be detemin^ 
by the concentration of the soil solution in phosphoric acid 
and potash, which in its turn will be determined by the 
amount of these substances in the soil, their state of com- 
bination, and the fertiliser supplied. On normal cultivated ; 
soils the growth of crops like wheat and barley, oven when' j 
repeated for 60 years in succession, docs not leave behind i 
in the soil spocifio toxic substances which have an injurious I 
effect upon the growth of the same or other plants in that , 
soil. The net result of these investigations is to restore j 
the earlier theory of the direct nutrition of the plant by | 
fertilisers (Op. Dyer, this J., 1894, 288 ; Cameron, this J., i 
1910, 774).-^. L. j 

Crop : The effect of one on another. Duke of Bedford | 

and S. U. Pickering. J. Agric. Sci., 1914, 6, 136 — 161. 

Thb effects of growing grass over the roots of fruit and 
other trees has been under investigation at the Woburn . 
Experimental Farm sinoo 1895. The })rineiiml conclusions 
arrived at are : — Every growing crop results in the forma- 
tion of a substance toxic to other plants, and still more i 
so to itself. The toxin oxidises and loses its toxicity 1 
and then enhances the fertility of the soil ; yilants | 
previously poisoned outgrow those not subjected to the j 
toxin unless the toxic offwt has been sufficient to produce j 
I»ormanont stunting. The toxic effect varies considerably, 
according to the nature of the soil, the plant affected and 
the vigour of the plant producing the toxin. The toxin 
is probably formed from tne debris of the roots and does not 
apjwar to be oxcrotwl. Heating a soil produces a greater 
quantity of toxic matter from organic substances than is 
produc(*d })>' the growth of a crop, and in this case also the 
oxidised toxin iiieroasos fertility. — H. G. P. 

Soil ; Improved electrical meUwd of determining mil in . 

W. Boam and G. A. Freak. Cairo yciont. J., 1914, 8, 
130—133. 

The most rapid method for the deterraination of soltihlo 
salts in soils is that boscnl on the electrical conductivity 
of the extract. A convenient form of apparatus is a 
circular slide-wire bridge, in which, for use in dry climates, 
the wooden circle supporting the wire should be roplatsed 
by ebonite. Instead of saturating the soil with water for 
the measurement of the resistance, the authors prefer 
tf> shake with a measured excess of water and determine 
the resistanec of the liquid ; the influoneo of the texture of 
the soil is thus eliminated. The results are inlluonoed by 
the tomjwraturc and by the presence of sodium carbonate 
and organic matter ; errors duo to the compewition of the 
soluble extract in this ros}Wct must be dealt with by the 
use of special tables based on actual observations. For 
sodium sulphait; the same tables as for chloride may bo 
employed without appreciable error. Gn the other hand, 
the presence of calcium salts, particularly calcium sulphute, 
must be allowed for ; calcium sulphate is not only harmless 
in itself, but neutralises to a large extent the effects of other 
soluble salts inimical to vegetation. Calcium sulphate 
may be? excluded by employing, instead of water, aqueous 
alcohol (c.j/., 40% by volume) for the extraction of the salts 
from the soil. Further, from the difference between deter- 
minations made with aqueous and dilute alcoholic extracts 
of the soil, the amount of calcium sulphate may be approxi- 
mate! v estimated. In carrying out the tests, a quantity 
of soil roughly equivalent to 20 j^nns. of dry substance is 
shaken in a stoppered bottle with 100 c.c. of water or 
40% alcohol, preferably for 10 — 15 mins., and the resistance 
of the liquid measured without filtration. The results are 
calculated from tables or curves constructed from deter- 
minations made on solutions of sodium chloride in water 
and in 40% alcohol and of calcium sulphate in water. 

-J. F. B. 



Vabioits ** teart pasture lands in Somerset and Warwick- 
shire cause scouring of cattle at certain times of the year 


mu 


All these lands are on the Lower Lias. The soil from 
“teart” land does not differ markedly from that of 
adjacent sound land m ohemioal composition or in the 
site of the particles, but it possesses a higher soil density, 
is less loose in texture, less oark in colour and contains less 
organic matter. Herbage from “ teart ” land appears less 
mature, softer and less fibrous than that from sound land, 
and contains more water and less fibre. Scouring is 
probably due to the physiological action of one or moif) 
constituents of the herbage which are not normally present 
but occur under special soil (and weather) conditions which 
appear to be determined by the texture of the soil and 
whioh can }>e removed when the texture is appropriately 
changed. — J. H. L. 

Soil carbonates ; Determination of . H. B. Hutchinson 

and K. MaoI^K^nnan. J. Agric. Sci., 1914, 6, 323 — 327. 
Two round- bottomed bolt-hi<ad flasks of Jena glass, holding 
100 and 1000 c.c. rt«pectively, are fitted with double- 
bored rubber stoppers and oonneottMi bv a stout bulbed 
tube. Through the remaining hole of the stopper of the 
largo flask passes the stem of a separating mnnel, and 
through that of the small flask a separating funnel of 
60 — ^70 c.c. capacity provided with a three-way tap so 
that the interior of the flask can be connected with a 
pump. The material, e.g., 10 grms. of soil, is placed in 
the small flask. Into the funnels of the small and largo 
flasks arc introduced respectively 60 o.o. of 2% hydro- 
chloric acid and 60 c.o. of A/10 sodium hydroxide, and 
then the apparatus is exhaustiKl by a pump capable of 
giving an internal pressure of 60 — 100 mm. of mercury. 
The alkali is next run into the large flask, leaving a few 
c.c. in the funnel to absorb any tracea of carbon dioxide 
which may escape through the tap. The acid is run into 
the small flask, which is carefully shaken after the first 
vigorous evolution of carbon dioxide has ceased. Wh'^n 
all the carbon dioxide is evolved (usually after abouf 
20 rnins.) air free from carbon dioxide is drawn throug ^ 
the liquid in the small flask and it is again shaken 
occasionally. About 20 — 00 mins, after the admission 
of air, absorption is complcl'C, the largo flask is disconnected 
and the interior of the funnel rinsed into it with water 
free from carbon dioxide. The best method of titrating 
the liquid is to add excess of barium chloride to remove 
carbonates from solution, and then to titrate the free 
alkali alone with pbcnolphthaloin if A/10 sodium 
hydroxidt! has been used for absorption. This, deducted 
from the reading for free alkali in the solution in a blank 
experiment, may bo taken alone for calculation, or the 
barium carbonate precipitate may be further titrated 
agaiimt acid after the addition of methyl orange. The 
barium chloride solution should }>o ad^pd immediately 
I before titration, since on prolonged standing the precipitate 
tends to form larger aggregates with a consequent slowing 
down of the last stage of the titration with methyl orange 
indicator ; where this occurs a slight excess of acid may be 
added and titrated back with A/10 sodium hydroxide. 
The method, tested with calcium and sodium carbonates 
gave accurate results. — J. H. L 

Soils; RekUivc effect of lime as oxide and carbonaU on 

certain H. B. Hutchinson and K. MaoI.«ennan. 

J. Agric. Sci., 1914, 6, 302—322. 

Caustic lime effects a partial sterilisation of the soil 
and a chemical decomposition of some of the organic 
matter present (sec Hutchinson, this J., 1911, 471 ; 1913, 
761 ; Russell and Hutchinson, this J., 1913, 601). Five 
different soils wore analysed, treated with various amounts 
of lime and calcium carbonate up to 1%, mid examined 
monthly for the quantities of ammonia and nitrate 
and the number of bacteria present, and not experiments 
wore carried out with barley and mustard. The amount 
of caustic lime necessary to induce specific changes in the 
flora and fauna of the soils was found to depend largely 
on the character of the soils. L^ht sandy Blillbrook 
■oil (from the Woburn Exptl. Fruit Farm) poor in orMoic 
matter and carbonate, reacted sharply with 0*2—4)^% ; 
Rothamsted day soil, poor in orgamo matter but rich in 
carbonate, reacted with 0*3— 0*4% ; Woburn soil (BzptL 
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dilute tannin inlusion ii larmly dilated with 400 or 500 o.o. 
of hard water, or a very dilute solution of an alkaline salt, 
and 2 c.c. of a 1% solution of iodine in potassium iodide 
or a ciystal of potassium fcrricyanide in a little 10% 
ammonia added. By means of these colour reactions 
p^gallol and catechol tannins may bo differentiated and 
the former group subdivided into two distinct classes. 
The colour reactions obtained with the commoner tanning 
materials are : — 



Cobalt test. 

Iodine test. 

Fcrrl- 

cyanido 

test. 

VyrogalM tnnnint (/) ! 

Valonia, chestnut extract, 
oakwoud extract .... 

purple 

dark blue 

purple 

Pi/roqallol tannint {It) 

Gallic and gallotannic 
acldn, sumach, myro- 
balans, ulgarobtlla 

ornngo 

purple-rod 

orange 

Pl/rogfUlol-eatechol tannin 
Mimosa bark i 

bright red 

purple-rod 

orange 

Catechol tannins 1 

Quebnichu, gambler .... 

^ bright red | 

no colour 

orange 


— T. C. 


Gmra ; a new tanning material. W. Eiiney. Gerber, 1914, 

40, 85—80. 

Thk newly introduced tanning material, guara^ is identical 
with a tanning material introduced 25 years ago and 
again at intervals under the name, Cascalotle. It consists 
01 the ground fruits of a variety of divi native to South 
and (Central America, freed from seeds and .woody husks. 

It contains from 44 to .54% of a mixture of p 3 rrogallol- 
and eatcchol-tannins and gives a very light-coloured, full 
( leather. Guara is also sold as a solid extract. An 
analysis of this extract gave ; tanning matters 41*8, non- 
tanning matters 30’9, insoluble matters (chiefly ellagic 
acid) 15'4%. The high iwrccntage of non-tanning matt(‘rs 
and the low y-ercentago of tannins compared with the 
original material, as w(ill as tlie presence of ellagic acid 
indicate that considerable decomposition has taken plai;e 
during the manufacture of the extract or else it lias Ix^eii 
manufactured from residues containing 8<icds and woody 
husks. The extract gives a dark red-brown “ enijity ” 
leather very similar to mangrov<vtann<’d leather and is 
considerably inferior to the natural protluct. — ^T. 0. 

Tanning and tanning extracts ; Review of recent 'progress 

in . G. Baldracco. Annali C!him. Appl., 1914, 2, 

158-171. . 

Accordino to Annand decolorised chestnut extract gives 
a greater relative yield of leather than an extract which 
has been merely clarified. 

A commission appointed by the Italian Association of 
the Leather Industry and Trade recommends the following 
limits for water, ash, and soluble organic matter in 
leather : — Water, determined by drying at 105'" C., not 
above 20% ; ash, not above 2% ; soluble organic matter, 
not above 12%, of which saccharine substances must not 
bo responsible for more than 2%. The soluble organic 
matter is doternuned in Koch’s apparatus, 20 grms. of 
finely-divided leather being left in contact with water for 
12 hours and then extracted for IJ — 2 hours so as to 
obtain 1000 c.c. of solution : if the last portion of the 
extract still gives a precipitate with gelatin, the extraction 
must be continued, and the final washings concentrated. 

—A. 8. 

Dextroat in Uaiher ; Determination of , F. P, Voitch 

and J. 8. Rogers. J. Amer. Leather Chem. Assoc., 
1914, 9, 421-436. 

To obtain accurate results with the von Sohroeder method 
of olaiifioation of leather extracts (using baaio lead acetate 
eolation), prior to determining dextrose with Fehling’s 
•olotion, it Is necessary to know the amount of soluble 
matten present other than dextrose and magnesium 
■uly^te, as too large an excess ol basio lead acetate j 


solution removes dextrose. The method of olarifioation 
adopted by the American Leather Chemists Association 
(25 c.c. of saturated normal lead acetate solution to 200 c.o. 
of leather extract containing the soluble matters from 
3 grms. of leather) gives accurate results with leathers in 
wmch the total soluble matters vary within wide limits, 
no dextrose being removed even if a large excess of normal 
lead acetate solution bo used. — T. C. 

Uphohtery leathers ; Method of preparing laashahle . 

J. G. Ritter. Gerber, 1914, 40, 68—69 and 71—73. 

Veoetablb-tanned hides are partially de-tannised by 
drumming with weak alkaline solutions and then retanned 
with a mixture of sumach, gambier and myrobalans and 
aluminium sulphate, salt and magnesium sulphate, together 
with fish oil. They are next treated with a soap solution, 
set out and dried. The enamelling is carried out with 
linseed oil boiled with driers, and formulae are given for 
reparing the ground coat, various colour coats and the 
nw varnish (bright or matt) coat. — T. C. 

Patent. 

Leather ; Method for prodveing a non-slip^ waterproofs 

chrome . .f. L. Allen, Gloucostor. Eng. Pat. 

21,998, Sept. 30, 1913. 

Dry, chrome-tanned hides are either soaked in, or have 
their “ flesh ” snrfaers brushed with, a solution consisting 
of shoemaker’s wax (resin, tallow and Stockholm or other 
tar), 4, and parafTin w'ax, 1 Ib., in benzine 4 lb. Tlie hides 
an^ liglitly washed over with benzine after this treatment, 
and are then dried in a eiirrent of air. (Referoiico is 
directed to Eng. Pat. 17,228 of 1912 ; this J., 1913, 38.) 

— E. W. L. 


XVL -SOILS; FERTILISERS. 

Soil solution and the mineral con^iituenls of the soil, A. D. 

Hall, W. E. Brenchlev, and J.. M. IJrahTwood. Phil. 

Trans., 1913, B. 204. ‘ J. Agric. 8ci., 1914, 6, 278—301. 
Solutions wore made hy extracting tlni soils from certain 
of the Kothamsted plots on which wheat and barley had 
been grown for flO years. Wheat and barley were grown 
in these solutions which were renewed fortnightly. The 
eomymrative growth in the solutions was eloscly parallel 
to the growth of the croj s in the field, and eorresyiondtHl 
to the eomyiosition of the solutions. The y»hosphorio 
acid- and j)ot ash -contents of the solutions corresponded to 
the ymst manurial treatment and present composition 
of the soils, and were of the same order as those of the 
natural drainage waters from the corresjwnding plots. 
Growth in the soil solutions agreed with that in artificial 
culture solutions containing equivalent amounts of phos- 
phoric acid and potash. Growth in the solutions from 
imyicrfcctly manured yilots was brought up to the level of 
that in the solutions from completely manured plots by 
making up their deficiencies of phosphoric acid and potash. 
Wheat grew as well as barley in the solutions of the wheat 
soils, and vice verm. In a similar sot of solutions from 
the same soils the growth of buckwheat, white lupins and 
sunflowers corresponded with that of wheat and barley. 
Boiling effected no alteration in the nutritive value of the 
soil solutions. In nutritive solutions of various degrees of 
dilution the growth of the plants varied directly, but not 
i proportionally, with the concentration of the solution, 
though the total plant food present was in excess of the 
requirements of the plant. When the mitrient solution 
I was diffused as a film over sand or soil particles, as in 
nature, there was no retardation of growth due to slowness 
of diffusion of the nutrients to the points in the liquid 
which had been exhausted by contact with the roots. 
Growth in such sand cultures was much superior to that 
in water cultures with the same solution, but in the latter 
case growth was similarly increased by the continuous 
passage of air through the liquid. The conclusions drawn 
are:— The composition of the natural soil solution as 
regards phosphoric acid and potash varies significantly 
with the composition of the soil and its past manorial 




a.] 


PaTBKT8. 

compounds; 

18,999, Au^. E“?- Pat- 

c to convfl^ f between 200° and 

About 

to each ton of RlnHcm ^ phosphate may bo added 

potassium, sodium, or magae«ium!^T.F^ B^ solpbato of 

«opt. 23. ,9U ;s XpI MTih^o": 

atronc mineral aeiH no r.„ ivi r S . a salt of a 
and Lo below 8!W°(*7nd *1“ <“■'‘1 

tomperaturo, prXublv- ‘ m t» » higli 

atmoHphohc presRure The nr *i' P*".^**™®*^ ^’1 Rteam at 
powder -K Sobs hj'lrated and falls to „ .i^y 


Ou Zm-SDOABS: STABOBSS: ODIIS. 


lew 


5’4% and 6-4%, oona^entlv er?”** ’”*** »m»«» 
for a great number of varietie, 


^eed grain; Treatment of , 

1913 ^^ l>orcheatt‘r. 


r. K. do Wolf, London, 
i^-ng. Pat. 22,1.51, Oct. J. 


SfoH • *'”? f:- •>"/. 038. The 

such as aodium nitrate".,- ammo..i,.m au^hVcl^'l' f'^' 

XVII.— SUGARS ; STARCHES; GUMS. 

«>™>- News, lou 

iall! thia.f.'lWnoih^ 

in tho cnltivatl<m?f'^BuBar*bii.1?-*^”a''**'^ obtained recently 
be possible to establish th#» htxJl^ P'ngland, it should now 

<^(m!itry, since German 1 

’75% of our sugar in 1912 together supplied 

^'icld per acre i^ ii m^t^ «»ited ami the 

centres and frequentl^KreS ThTi^ ^ Continental 
the cultivation^of ^tf ^“^-i^^hed by 

yield U^tter results \Wr H ^ A ^ rotation crops 

the English farmin^Lnd whtbt Portion of 

from various causes could^nrnfif“if°T°"^ i 

An important feSe of Pni under beet. 

of by.producL, virthe nuln"^ ' 

leaves are an excellent cattle 

» good fertiliser. In tho T7n.>^ saturation lime 

beet has trebled in ten vears .States tho area under 
doubled and tho price nor nearly 

400/o. The roots^m ”»«n by nearly 

agreeing with tho 

ft given number of year8%!j. l ^ ^o^oftgo lor 

fiSf^ar] Cane crushing; Notes «« • 7r . 

Provinces, India, G (Mfirlrn \r u • ’ ^ nxied 

•nd L. Sbanker. Bull 427 

P-tab^arh and Shaki.. 
behftviour orlnron Lit-®® •®“°“ to the 

per hour and ex^tion^^ffi quantity of cane crushed 
l^eously in five 3 rollnr KhU ®i crushed simul* 

rollem, ij^Wiy ^erlwo 

examiied belL^ *"'* ''“"fV °f ««“ 

-"arKsssraSSS 


c^e^ ^ o/ toashers and coolers with-- fin 

eulnhuric ar.S^co{te!iT^Jf th^ l^l^iwUion of] the 

Bull. 8«o. Ch i CL 4 10^ «• 

IftU, 16. 4«5. 8, 108^110; Intern. Sugar J.. 

rf"»ulphuric'l'“d'‘tort ”8™»- 

c.jmbinewithtbeorganirsaltiTnrhT-'’"'^ *" ‘h® oven gaaeg 
which have no invertimr to form sulphates, 

l»>«vevcr. m„Rt I* itod to " ‘"”“"®- f^l®"’ 

siilphur, which might ot^rwinL entrainment of 

To prevent troubfo [bm ox.tpipos. 

tho cooler should be made of sulphuric acid, 

worked altornatclv oSoincM? *' two coolers may be: 
oloane.1. To detliS ^e^^ 

, gases a known volume is iiasHi 1 hr^*° content of the 
each containing loo c c of *'•7 j '^^sb- bottles, 

water and 10 e.c! of I 'l b«,lod cold distilled 

! whioh liquid sulphur dioxido^Ja bvdroclilonc acid, in 
I passing say 10 litres of the gas tho^oito 
are transferred to separatelif^al^L bottles 

<letermiue(l by jirecipitation f”tP^^urio acid 

customary inanilr. ^Tt the 

m the secoiKl washd^tir d. f ^ 

<|foxide) is deducted Ga sulphur 

«., «.. -sisri'stTh.’tsrU! 

— .f. P. 0. 

flolidifi>d mow,,. Mamifarlurr of ri7.. . ... 

nmn«f,Kture]. H. ('. i>rinl, Wm for o/coJof 

1914, 58, No. 11, 173-174 **’ ^ ^*“'*^* 

tiSrnTavT'Zl“ettiS ril ’•?■ 8“- ^ 

manufactum. Th.? ;» ?re72!‘** -to “P““ 

and after sciwration of suRiwndral i?.!^ “f®**", 

vacuum pan in tho ordinary wav « ^l/'**^**’ “ *^*^^^*^ in a 

tinned until a small samnln P; ”®^“tration being con- 

when dropped introoldZZ A hlTan®? 7“'* “ 

must be maintained to avnid rrt ^ r umform vacuum 
• ion, and la-iling "Zud bi; » .“.?** <f®®®<npo.i- 

™;"iiv!‘Zd'’7;7rbamrTr^'^^^^^^^ 

.-ta, in which 

— J. F. O. 

if 

arabinose. A. J Daish 1 A ^yiose and 

arabinose under tho condition^ *“.^*’tef*ninmg xylose and 
Brown. Morria and Millar (thia 1897*^ I 

'.“taS 

preparations + 102-14° fc-e-iSSL?*^® “***^°*® 
(c-4.669). Bothsugawweiedl^^ +102-33° 

90- C^a^ ovar*^o7i^^e™.th;S!*"‘ “ 


I CuO 
l^bfoose 



-^aLb 



1008 


Ch. XVm.—I'JaaMENTATION INDUSTBIKS, Cl. XIXa.— FOODa 


[Kot. 10, 1914. 


Starches ; Diverse naiwrt of . C. Tanret. Oomptes 

rend., 1914, 180, 630 — 632. (See also this J., 1914, 
607.) 

Staroubs from 16 different plants were heated with water 
from 35‘' to 100^ 0. and the quantities of amylose dissolved 
at various temperatures were compared colorimetrioally by 
means of iodine, after the liquids had been allowed to 
stand overnight to allow suspended matters to subside. 
Wide differences were observed in the quantities of 
amylose dissolved from different starches at the same 
temperature, and in the relative quantities dissolved at 
different temperatures. The solubiUty curves were neither 
regular nor similar to one another in form. There may bo 
in each starch a mixture of homologous amyloses of 
different solubilities, or one principle in different stages of 
condensation. — J. H. L. 

Equilibrium in the system : lead acetate, lead oxide, water. 
Jackson. See VII. 

Use of smet jowar [sorghum s/j.) as a source of commercial 
sugar or as fMer. Annott. See XIXa. 

Patent. 

Mafic -sugar evaporator. R. H. and H. K, Ober, Fort 
Jackson, N.Y. U.S. Pat. 1,1 12,380, Sept. 20, 1914 ; date 
of appl., Juno 28, 1912. 

The evaporating pan is divided into a Aumbor of longi- 
tudinal ])arallel compartments ; the outer oomjMvrtments 
communicate with the intermediate compartments at one 
end whilst the intermediate compartments communicate 
with each other at the opposite end. Longitudinal 
heating flues are fitted in the intermediate compartments. 
The syrup is supplied to a heating pan at one end, and 
then tiows through the compartments of the evaporator, the 
rate of flow being controlled by a valve oi»eratod by a 
* float fitted on the supply pipe. — W. P. S. 


XVni.-FEItHENTATION INDUSTRIES. 

Emymes of Aspergillus oryzee and the appUc4ition of its 

amyloclastic enzyme to the fermentation industry. J. 

Taicamine. J. Ind. Eng. Chem., 1914, 6, 824 — 828. 
By using fungus acclimatised to an antiseptic (U.S. Pat. 
1,064,626 ; this J., 1913, 444), it has become possible to 
prepare Taka-koji in a rotating drum and hence at a con- 
siderably lower cost than by the older process (this J., 
1898, 118). A large iron cylinder which can be rotated 
at the rate of pneo per minute, has an inlet and outlet on 
opposite sides for air, drawn through by moans of a 
suction fan, and is fitted with an independent central 
iron pipe provided with radial branches through which 
water or steam can be sprayed. The drum is charged 
with wheat bran, the necessary quantity of water and 
steam introduced, and the drum set in rotation. When 
the bran is thoroughly steamed, it is cooled to 45° C. by 
moist air, and an aqueous solution of an antiseptic and a 
suspension of spores of the fungus are successively intro- 
du^ in the form of spray. After about 12 hours, the 
temperature begins to^riso, and the drum is set in motion 
and a slow current of air drawn through. The temperature 
must not fall below 30° C., andfrom the 18th to the 24thhour, 
when the temperature tends to rise rapidly, the air current 
is increased so that it does not rise above 38°— 40° C. The 
prooesB is complete in 48 hours. The Taka-koji made in this 
way forms an efficient substitute for malt in alcoholic 
fermentation (see Ortved, this J., 1913, 708). The pro- 
perties of Taka-diastase, separate from the Taka-koji, 
are also desotibed. It possesses the great advantage over 
malt diastase as a medicinal agent of retaining its activity 
almost nnohanged for several years. — ^A. S. 

Meet yeast for industrial and therapeutic purposes, E. 

CaiUantl Annali Ghim. AppL, 1914, 2» 121->-128. 
lir determinhiff the activity of yeast hr a fermentation 
test» ooiHtderably higher results are obtained if the carbon 


dioxide be removed continuously by a current of air during 
the tost. Freshly prepared dried yeast shows a consider- 
ably lower fermenting power than fresh yeast in the first 
12 hours of the test, out its activity subsequently in- 
crea^. When dried yeast is kept, its fermenting power 
diminishes and may almost completely disappear. A 
number *bf oommeioial preparations of dried yeast for 
pharmaceutical use were examined. In aU oases hardly 
any fermentation ooourred in the first 12 hours, and the 
fermenting power was very low even after 24 hours. — ^A. 


Y exists : Supposed assimilation of sugars by in the 

absence of fermentation. W. A. Davis. Chem. World, 
1914, 8, 271—273. 

Kahlbaum's “ pure ” maltose contains not only tracea 
of nitrogenous matter (see Kluyver, this J., 1913, 803) but 
also 6 — 16% of dextrin and small quantities of dextrose, 
and all commercial preparations of pure maltose examined 
by the author have containiHl impurities. This fact explains 
many of the anomalous results obtained by Lindner 
gdrmeihode*’ (see this J., 1910, 1221 ; 1911, 301, 1466), 
such as the assimilation of maltose by maltase-free 
yeasts which are incapable of fermenting it, and the greater 
assitnilability of maltose os compared with dextrose and 
sucrose. Kx|ieriments with pure cultures of the maltaso- 
free yeasts, S. Morxiamis, S. Exiguua and S. anomalus, 
showed that when incubated with solutions containing 
highly purified maltose and dextrose or sucrose, these 
yeasts ferment every trace of the latter sugars, whereas 
the maltose can quantitatively recovered even after 
3 — 6 weeks (cp. Davis and Daish, this .1., 1913, 1024). 
The “ Kleingarmethode ” is a very imperfect moans of 
investigating yeasts and many of the conclusions to which 
it has givim rise, wh(‘re not already disproved, are highly 
improbable. Hayduck’s nutrient solution (asparagin ami 
salts) is not a suitable medium for all yeasts since some 
do not assimilate asjiaragin readily ; yeast water is a mueb. 
hotter source of nit rogen. — >1. H. L. 

Manufacture of solidified molasses, Prinson-Geerligs. 
See XVII. 

Critical temi>cratureji of solution, ajid haemolytic propetiies of 
alcohols, Vandovelde. See XX. 

I’atent. 

Yeast ; Process for eliminating bitterness from . P. A. 

Dooherty, Burton-on-Trent. Eng. Pat. 10,774, May J, 
1914. 

Washed yeast is treated with a weak alkaline solution,. 
e,g., a solution containing about 7*5 ox. of ammonium 
carbonate per cwt., then washed with water and allowed 
to remain for 12 hours in contact with blocks of wood char- 
coal.— W. P. S. 


XIXa.~F00DS. 


Milk ; The cryoseopic method for the deUxAion of added 

water in . J. S. Maclaurin. Forty-Seventh Annual 

Report of the Dominion Laboratory, New Zealand,. 
1914, 76—80. 


Examination of 270 authenticated samples of milk, com- 
prising morning and evening milks, milks from individual 
oowB and the mixed milk of nerds, showed that the freezing 
point of pure fresh milk does not rise above — 0-646® C. or 
fall below — 0'565° C. ; the average freezing point may 
be taken as — 0*660° C. The addition of water raises the 
freezing point to some intermediate point between— 0*660°' 
C. and 0° C., the rise being proportiomd to the amount of 
water added. — ^W. P. S. 


MiXk ; Detection of added vxtter »n . J. W. Leather* 

Analyst, 1914, 89, 432. 

THi’lreeiing point of timimilksirom 26 individual oowa 
varied from -^*629° to —0*577° C., whilst for the mixed 
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mUkiH ranged from <--0*537^ — Intheoaaeof 

ft milk freeaing at --O'SSS** C., the addition of 5% and 10% 
of water raii^ this point to —^519*^ C. and •^•400*’ 0. 


Changes tn official methods of analysis of cottonseed products. 
See XII. 


respeotiveJy,— -W. P. S. 


Flour : On the presence of sulphates in . R. A. Cripps 

and A. 6. Wright. Analyst. 1014, 89, 429. 

The quantity of sulphuric acid found in the ash of flours 
is very small (usually below 0*02% of the weight of the ash) 
owing to the fact that acid phosphates, the chief consti- 
tuents of the ash of flour, decompose sulphates on ignition 
and cause the loss of the sulphuric acid. I^arger quantities 
of sulphuric acid are found when the determination is made 
directly on the flour. One hundred grms. of flour are 
shaken for 1 hour with 1000 c.o. of 1% acetic acid, and 
allowed to stand for about 12 hours ; 500 c.o. of the solution 
are then decanted, boiled after the addition of a small 
quantity of hydrochloric acid, nearly neutralised, the 
proteins precipitated with Almun's tannin reagent, the 
precipitate removed by filtration, and the suljphvirio acid 
determined in the filtrate by preci]iitation with barium 
chloride. In this way, from 0-0069 to 0-0084 
was found in various flours ; a whole-meal flour 
0-0103%.— W. P. S. 




Determination of carbohydrates. III. Cupric.redueing 
power of xylose and arabinose. Baish. iS^ee XVII. 

Patkkts. 

Flour and flour slock : Treatment of and appliances' 

therefor. B. 1. Uivin, Manchester. Eng. Pats. 20,627, 
Sept. 12, and 22,360, Oot. 4, 1913. 

Thb material is fed uniformly on to a rotating roller, 
travelling belt, or the like, which is maintained in a moist 
condition, and the product is removoil by a scraper. 
Moisture may be supplied by means of a wick and the 
material may be removed from the roller by a rotary brush 
which also ensures intimate contact between the roller 
and the material. — F. Sodn. 

Cream ; Method or process of homogenizing, H. N. 
Brawnor, jun., Washington, 1).C. U.S. Pat. 1,112,594, 
Oct. 6, 1914 ; date of appl., Aug. 28, 1912. 

Orb AM is heated, submitted twice to a process for rondoring 
it homogeneous, and then cooled. — W. P. S. 


\8orghum Sp.] ; Use of siveet jowar as a amirce of 

commercial sugar or as fodder and the mruUion in compo. 
sition of the crop during groivth. H. E. Annett. Bull. 
No. 4, Agric. Jlosoarch Inst., Pusa. (See also Bryan, 
thisj., 1912, 696). 

Saccharine sorghum was grown on exi>orimental plots 
at l^yallpur and Gunlaspur in the Punjab, As a source of 
sugar the plant is not worth growing in India, for the high 
proportion of dextrose in the juice (op. Bryan, loc. cit.) 
prevents the production of good crystalline gur, and the 
yield of sugar would Iw only about 1 /3 of that from ordinary 
sugar cane crops. The plant appears valuable as a souroo of 
fodder. It grows fairly quickly (within three months), and 
from one of the experimental plots 13 tons of total green 
matter were obtained jHir acre. It should bo cut when 
the seed is at the thin milk stage (see loc. cit.), the total 
weight of the plant and the nutritive value being then at 
their maximum and the total sugar almost at its maximum. 

-d. H. L. 

Hydrocyanic acid in feeding-stuffs ; Determination of , 

and its occurrence, in millet and Ouinea corn. J. R. 
Furlong, Analyst, 1914, 89, 430—432, 

One hundred grms. of the ground material are extracted 
with 90% alcohol for 3 hours in a Soxhlet apparatus, and 
the extract, after ox|)elUng the alcohol, is distilled with 
150 c.c. of 10% Biilphurie acid, the distillate being oollected 
in 5 c.c. of 10% potassium hydroxide solution. At the 
end of 1 hour, the receiver is changed, water is added to 
the distiUation flask, and the distillation continued. 
These operations are re|)eated until evolution of hydro- 
cyanic acid ceases. The distillate is concentrated to 
15 O.O., boiled for 10 mins., after the addition of 1 c.c. 
of a 20% solution of ferrous sulphate oontaining also 1% 
of ferrio chloride, oooled, aoidifiM with hydroohlorio acid, 
and 10 c.c. of glyoerol ^ded. After standing for about 
18 hours, the mixture is transferred to a naduated ovlinder, 
diluted to 50 c.o. with water, and the blue ooloration 
compared in tubes of 1 in. diam. with standards prepared 
from known Quantities of hydrooyanio acid. When the 
amount of hydrocyanic acid present is not less than 0*001 
grm. the standard may be made up directly, but with 
smaller quantities it is necessary to dilute to 150 c.c. and 
then oonoentrate as in the preparation of the solution 
from the plant material. From determinations (rf hycho- 
cyanic acid in millet and Guinea com plants of various ages, 
it was found that all the young plants contained a cyano- 
mnetic gluooside, whilst the full mwn plant# were free 
from this substanoe. In the ease of Guinea com, the yield 
of hydrooyanio acid reached a nuudmom (0*01%) in the 
12 in. iflanto, and decreased as growth proceeded With 
inillei, the maiimam amount of hydroeyanio aoid (0*046%) 
was found in the 24*in. plants.-^W. P. 8. 


Food preparations or extracts ; Manufacture of . E, 

Krause, Steglitz, Germany. U.S. Bat. 1,113,021, Oct. 
6, 1914. Date of appl.,, Tan. 24, 1914. 

See Eng. Pat. 541 of 1914 ; this J., 1914, 937.— T. F. B. 

Apparatus for making lard substitute [hydrogenised oil], 
U.S. Bat. 1,113,151. hiee XII. 


XIXb—WATER purification ; 

SANITATION, 

Water ; Action of protozoa in the purification of stored , 

B. T. Miiller. Arch. Hyg., 1912, 75, 321—352 ; Wasscr 
u. Gas, 1914, 4, 208. 

Durino the storage of water, the number of “ foreign ’* 
bacteria present doorcases, whilst the ordinary water 
bacteria are nut affected. This is due to the activity of the 
protozoa. The djBapi)earance of the bacteria is accom- 
panied by a decided increase in the protozoa and infusoria, 
and this increase is proportional to the decrease of the 
bacteria. When the development of the protozoa is 
inhibited by the addition of potassium cyanide and saponin, 
the bacteria are no longer destroyed. — W. P. S. 

Water purification by ozone — with report of the Ann Arbor 
plant. R. W. Fryer. J. Ind. Eng. Chem., 1914, 9, 
797—800. 

A BRIEF description of the installation at Ann Arbor, 
Mioh., U.S.A. The ozonisers are very similar to the 
Biemens-De Frise typo, but an outer aluminium pole is 
used, mica tubes instead of glass and no water jaclmt for 
cooling. The filtered water is treated in wells 8—0 ft. 
deep, the ozonised air (oontaining on the averajm, 0*5 grm. 
of ozone per ob. metro) being forced upwaiw under a 
pressure of 5—8 lb., the ratio of ozonised air to water being 
about 1 : 2*2. During two years’ working at no time was 
any considerable reduction of the number of bacteria 
observed; usually the ozonised water contained more 
bacteria than before the treatment, and it was proved that 
Hoc. eoli was able to withstand the action of toe oionised 
air under the conditions described . — K 8. 

Water ; The caldum hypochlorite treatment of Klut. 

Mitt. K. Landesanst. f. Wasserhyg., 1913, 17, 9^116 ; 
WasMV u. Gas, 1914, 4^ 420-421. 

WHBir water has been treated with a quantity of oaldiun 
hypoohlorite equivalent to 0*67 mgnn. m aTailaUe 
Corine per lit^ it has a distinot smell and taste d 
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chlorine; the latter can be detected chemically, but 
may be removed by addition of an equivalent quantity 
of sodium thiosulphate. In the water so treated, the 
ammonia is oxidised to nitric acid, the chlorine is increased 
by 1 mgrm. per litre, and the oxygen absorption from 
permanganate is diminished. The treated water does 
not have any appreciable action on motal pipes, pumps, etc. 
Since commercial calcium hypochlorite varies somewhat 
in composition, especially os to its content in avnilaWo 
chlorine, attention is directed to the use of liquid chlorine 
stored under pressure, for the purification of water 
supplies.— W. P. S. 

Microf)e/t suspended in n'fiter ; Removal and separation of 

means of a nirrent of air. Ar Trillat and M. 

Fouassier. Comptes rend., 1914, 158, 518—520. 

MumoBES can be removed from water by means of a 
current of air to a greater or lesser degree according to their 
origin and ag(‘. Thus whilst li. jnodiffiosus was reivdilv 
Tcmovcd, Ji. svhtilis uiuler similar cemditions wa.s not 
carried along by the air, and between these extremes 
H. coli and the typhoid bacillus were partially removed. 
Kx|)crimontM showed the [jossihilitv of a separation of 
R. prodigiostis and It. subtilis suspended iri the same 
medium, the former alone being removed. In experiments 
with R. proteus a four months old culture wa.s more readily 
carried over than a young 1 8 hour culture. The dimensions 
of the microbes and their eapabilitv for being moistened 
arc the det(‘rmining factois in tlieir Vemoval from the 
aqueous suspension.— G, F. M. 

Water iHU-term ; The decomfming power of and a 

TieArnicthod for the examination of water. W. Hpiit. Arch. 
Hyg., 1911, 74, 2117 — 288 ; Wasser u, Goa, 1914, 4, 208. 

Thr quantity of ammonia formed when water is incubated i 
in a suitable medium affords some evidence of the purity I 
• of the sample. The decomposition is not alway.s pro- I 
portional to the numlier of bacteria present, since ordinary ! 
water bacteria, B, coli, and iiaf hogcmc organisms generallV | 
yield only small quantities of ammonia. When, however, 
tho water contains soil bacteria due to contamina- | 
tion by surface drainage, large quantities of ammonia I 
arc produc^. The samples of water need not be piwked j 
ill ico during transit as the decomposing power of tho 
bacteria is not affected by storage.— W. P. IS. j 

Water,’ Rapid method for the Inxcteriological e rami nation 
control of water sappUpH and 
filters. V. T. Muller. Arch. Hvg., 1012, 75, 189- 223 • 
Wasser u. Gas, J914, 4, 180. ‘ ’ 

Fiekric hydroxychloride is added to the water, the mixture 
is centrifuged, and tho bacteria are counted, under tho 
microscope, in a definite quantity of the sediment. The 
method yields results which agree with those obtained 
by the usual plate-culture methods. — W. P. 8. 

Nitric acid in water ; Preparal ion of the hydro- strpehnine 

reagent used for the colorimetric determination of , 

Denig^. Bull. 8oo. Pharm., Bordeaux, 1914 Ann 
8^7’ ’ 221—222. (See this J., 1911,’ ' 

In preparing tho reagent the zinc used should be chemicallv 
pure, or if impure, it should be amalgamated, as follow®*: 

50 grms, of zinc foil are covered with 60 c.c. of water and 
20 ac. of pure hydrochloric acid (sp. gr. I -18), shaken, 
and 10 C.C. of a saturated solution of inercuric chloride 
added; the mixture is shaken for 2 mins., the liquid 

S mred off and the foil washed by decantation, dried with 
ter p^r and then in the air. The reagent should only 
bo prepared when required. The end point of the reaction 
18 only definite after immersion in a boiling water bath for 
a few minutes. The test is carried out by diluting 6 c.c. 

examined, ten or more times if necessary, 
-adding 0*3. dtc. of the reagent and mixing ; then adding 
2*6 0 . 0 . of pure sulphuric acid and heating in a boiUng 
water bath for 6 mins. The red colour produced, if 
nitrate it present, is compared with that g^ven oy a solution 
-of poUMtiain nitrate of known strength.— J. H, J. 


Deposits in cast-ironand similar water mains. 0. Casagrandi 
and R. Binaghi. Wasser u. Gas., 1914, 4, 438, 

The water supply of Cagliari, Sardinia, is conducted 
through iron pipes having a total length of about 18 km. ; 
these pipes become choked periodically with a deposit. 

{ A similar deposit is formed in the aqueduct of Sinnai. 

I The freshly formed deposit was found to be free from 
j organisms, whilst the older deposits contained Claudotrix 
j acracea ; tho same growth took place both in iron and 
j steel pipes. Tho formation of the deposit is affected 
by three factors, namely, tho presence of carbon and 
silicon in the iron, the structure of the iron, and tho 
character of the water ; the chief factor, however, is the 
presence of dissolved oxygen in tho water. — W, P. 8. 

j 

I Water; Preparation of distilled . Basladeau. 

Munchener med. Woch., 1913, 1601 : Wasser u. Gas. 

I 1914, 4, 341— ,342. 

I Attention is directed to the importance of using pure 
j distilled water in tho preparation of solutions for sub- 
j ciitaneou.s injections. ()rdin.ary distilled water frequently 
I contains traces of heavy metals, iron, zinc, and alkalis 
derived either from the condenser or from tho storage 
vessels, and the presenci^ of these impurities has been 
j noticed to liavt! a distinct liiological and jihysiological 
I ettcej. J<or the prejiaration of pure water a platinum 
or silica comlenser is preftTiihlo, but satisfactory results 
may also bo obtained by tlu‘ use of a condenser of Jena 
j glass, ihe water must b«‘ prot(>ete‘d from atmospheric 
j impurities.— W. P. S. 

Sewage treatment. K. Horing. ,1. Franklin Tiist 1914 
178, 417— m. 

TRB.n'MKNT is dependent upon the physical condition of 
tho sewage and whether there is much organic matter 
in solution. In modi^rn methods of treatment, use is 
made of t hose anaiTobio bacteria which decompose the 
sewage without offtmee. One form of tank for this purpose 
w the Hampton tank as modified by Inihoff of Emscher. 
Ihe tank consists of two side pr.rtions through which 
the sewage flows, at a nxluccd rate, and the solids settle 
out and pass through slots into a central chamber, which 
has no direct water outlet, and in which fat or light matter 
rises up a shaft and is skimmed off. The sludge 
aoeumulatcs at the bottom of the central chamber, and 
when the sulphur bacteria in it have dietl off it has no 
odour. This i>rocc3.s of loss of talour takes .3—5 months, 
after which the sludge is rr‘moved automatically. It 
drains readily in a week, when it is in a lit condition for 
removal. — J. H. J. 


Action of mdfxh on water. Jorissen. See X. 
Patent. 

Air ; Process of regerwrating [exhaled] H R 

Carv^h, Niagara Falls, N.Y., Assignor to The Roessler 
and Hasslacher Chem. Co., New York. US Pat 
1.111,065, Sept 22, 1914 ; date of appl., Aug. 16* 1911. 

The air is passed, in a closed circuit, over a series of masses 
of a regenerating agent, e.g., an alkali peroxide, mixture 
of alkali peroxides, or mixture of alkali and olkaline-earth 
peroxides, and a hydrating agent, arranged alternately. 

— F. SODN. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OHS. 

Morphine in popw capsules ; Formation and yield of . 

G. Mossier. Pharm. Post, 1914 [631; Pharm, Zeit., 
1914, 59, 600 ; Pharm. J., 1914, 98» 626. 

To improve the output of craium, and to elucidate the 
oonditions of the fovmation ox morphine in pop|^«oapenhi 
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Istox, the foDoiriag terte were nude t ^ eqael oninto. 

260, poppy Mptolea, were treated aa follows : — (1) After 
mitting on from the stem, dried in the air. (2) Heated 
for hfuf an honr in alcohol vaponr, under pressure, at 
80P— 83® C. (3) CJrushed, while fresh, in a mortar, and 
air-dried. (4) Scratched, the exuded latex taken up on 
' cotton* wool ; the capsules were then out off and air -dried 
together with the juice-soaked wool. (6) The same, 
except that the wool containing the latex and the capsules 
wore steriUsed with alcohol. (6) Capsules allowed to 
ripen in the ordinary manner. The amount of morphine 
a& allied alkaloids in the material thus prepared was then 
determined, and, for comparison, calculated into the yield 
from the material dried at 100® C. In the case of the latex 
absorbed on wool, the average yield of exteaotive was 
found from a given number of capsules, and its alkaloidal 
value referred to the same source. The whole air-dried 
capsules gave 0 1369% of morphine, and 0 0^% of 
allied alkaloids ; the whole sterilised capsules, 0-1301 % 
of morphine, and 0-041% of other alkaloids ; the crushed 
capsules, 0-0386 and 0-01443% ; the scratched air-dned 
capsules, 0-12442 and 0-1129 ; the opium on the wool 
from the above, 0-1877 and 0-1620; the caosulos and 
opium on the wool together, 0*3121 and 0-2991 ; the 
scratched capsules sterilised, 0*1147 and 0*0429 ; the 
opium on wool sterilised, 0-163 and 0*1293 ; the above 
capsules and opium on wool sterilised together, 0-2677 
and 0*16826 ; the ripe capsules, 0-05327 and 0*01737%, 
respectively. It is evident that sterilisation with alcohol 
vapour causes no increase in the amount of morphine. 
After the exudation of the latex following soariffoation of 
the capsules, a notable quantity of morphine remains. 
The low yield of alkaloids obtained from the crushed 
capsules is noteworthy. From the point of view of the 
morphine output, it is evident that the capsules, as weU 
as the opium derived from them, are valuable, and should 
be worked up. 

Nicotine fr(m waste tobamt plarUs ? Improved yield of . 

E. Chuard and R. Mellot. Schweiz. Ajwth. Zeit., 
1914, 62, 424, and Pharm. J., 1914, Oct. 24, 661. 

At present, in Switzerland, when waste tobacco plants 
arc utilised for the manufacture of nicotine, this is done as 
soon as the crop of choice leaves has been harvMted for 
tobacco manufacture. Investigation shows this to bo 
a mistake. If the stripped stems with buds and shoots are 
left in the ground, and the soil is dressed with sodium 
nitrate, a second growth will take place. This will ensure a 
much larger yield of nicotine, amounting in the authors 
experiments to an increase of 77%. It was found that 
when the plants were pulled up at once, the average yield 
of nicotine per plant was 0-726 grm. When they were 
allowed to grow again, the yield rose to 1-284 grm. per plant. 
The sodium nitrate used as manure does not act directly 
ill increasing the nicotine content, but indireotty in 
stimulating growth during which the base is elaborated. Of 
the separate parts of the plants examined,^ the shoots 
and roots contain considerably more alkaloid than the 
stems. Considerable loss of nicotine occurs on diying the 
material 

Digikdinum vemm, H. Kiliani. Arch. Pharm., 1914, 
262, 26-32. 

Cbudi DigitaliMm verum can be purified by dissolving 
1 pt. in 3 pts. of cold methyl alcohol and addiiu 6 pte. of 
water. Alter two days the white granules are filtered off, 
washed with 10% methyl alcohol, and dried in vacuo and 
the operation repeated till tests show that not more tlmn 
1% of t^ dry powder is dissolved by shaking with 
chloroform for an hour, and that the m. pt. is 212"— 2U® C. 
3^e mother liquors are concentrated at w — ^ v., 
any granules wmoh separate are removed, ^d the liquid 
finally evaporated to dryness in vacuo. The residue is 
dissolved in 4 pts. of 95% alcohol and 6 pts. of e^ 
gradu^ ad^ to precipitate the by-pmuota. The 
clear liquid is concentrated to a syrup and mixed with 
4 tite. of 10% slooboL For hydtplyib, 1 pt. rf 

DtaUMimm venm ii adibd to 10 pt*. * airtur* of 
IOOm. of wUn, 100 O.O. of 06% doolua ond *0 *.a of 
ooMdntgd ivAoehhaio mU, and iMotad ante 


condenser in a vigorously boiling water bath for an hour. 
After standing for 18—24 hrs. the cmtals of didtaligenlD 
are filtered on and washed first with 30% alcohol and then 
witii water till all acid is removed. The alcoholic washingi 
and the first water washing are extracted with chloroform 
which is dried by means of sodium sulphate, and evaporated* 
The residue is dissolved in 60% alcohol and sown wif^ a 
crystal of digitaligcnin. The product is dissolved in 
boiling 86% aToohoT, the Elution decolorised with animal 
charcoal, and the solid precipitated by the addition of 
water, when pure white nobles are obtained, m. pt. 
212" — ^213" C. The liquors loft after extracting with 
chloroform are freed from acid by means of silver oamnate, 
evaporated to dryness in vacuo, and the syrup dissolved 
in 1 pt. of methyl aroohol. The solution is mixed with 
1 pt. of absolute other, and sown with a crystal of dextrose 

— P. Shdk. 


in rhubarb, senna and 

cascara f Dclerminaiion of the free and ambined , 

Daels. Bull. Acad. mod. Beige, 1913, 360. Ann. 
Chim. Analyt., 1914, 19, 177—179. 

From 2 to 5 grms. of the powdered drug arc treated in a 
flask, with 2^ o.c. of chloroform, the whole weighed, 
and heated under a reflux condenser, for 16 mins. The 
chloroform solution of the free hydroxymethylanthra- 
quinones is filtered off and the residue washed with 
chloroform. The insoluble residue is washed off the filter 
back into the flask and made up to the original weight with 
chloroform. After adding about 60 o.c. of 26% sulphuric 
acid the whole is weighed and heated on a water bath under 
a reflux condenser for 2i hrs., the powder boin^ kept below 
the surface of the liquid. \^en cool the weight is again 
made up with chloroform which is drawn off and 160 c.c. 
filtered, and shaken with 50 o.c. of 10% sodium bisulphite 
solution. The chloroform solution is then filtered thronglf 
ki^lguhr, washed with 100 o.c. of 1% hydrochloric 
acid, and 100 c.o. filtered into a tared flask, evaporated to 
small bulk and the residue, representing the combined 
hydroxymethylanthraquinonoB of the drug, dried at 
C. The chloroform solution of the free 
hydroxymethylanthraquinones is shaken out suooemively 
with quantities of 50 o.c. of 6% sodium hydroxide solution 
till it becomes colourless or slightly yellow. The united 
alkaflino extracts are shaken out onoe with chloroform, 
diluted with an equal volume of water, filtered, acidified 
with hydrochloric acid, and shaken out three times with 
26 c.o. of chloroform. The chloroform solution is filtered 
through kiesel^hr into a taxed flask and evaporated to 
dryness. BhuWb contains 0-10 to 0-28% of free, and 
3*18 to 5-53% of combined hydroxymethylanthraquinones. 
Senna contains 1-98 to 2-12% and casoarfi 1-32 to 1*44% 
of combined hydroxymethylanthraquinones. — ^F. Sedn. 

Essential oil industry in Seychelles. Rept. CoUeotor 
Customs Seychelles for 1913. Bull. Imp. Inst,, 1914, 
12,464-466. 

This industry is increasing, and new distillation machinery 
has been installed. The oils exported are chiefly those 
from cinnamon and clove leaves and lemon grass. In 
1912, 606 gi^., value 7700 rupees (1 R. « Is. 44.), ead 
in 1913, 924 galls., value 16,482 rupees, of easenthil oik 
were exported to France, Qermany, and the United 
Kingdom. — ^R. 0. P. 

Essential oils of the new British Phormaeopana. J. C. Umnqy, 
Peiiumery and Easent. Oil Rec., 1914, 6, 376—879. 
Th* suggestions made by C. A. Hill and J. C. Umney ae 
to the essential oils of the British Pharmaoopceia have 
been nearly all adopt^ (aee this J., 1910, 29o)« Ofeaw 
pimentae and oleum pini ^mUionis) have been omitt^ 
the latter being replaced by oleum abidii {ohm pint 
Bibmeae, “oil of pine”). Ajowan, lemongriMS 
wintemeen oils have been indnded. Comments on the 
monographs are g^ven and the prindpd stan daqii» 
the sp. gr., optloal rotation, and lefraotive biaeH 
at 25®u, are summanied in Uie following taUe. 
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Oleum. 

Sp. gr. 

Opt. rot. 

Abletis 

0*000—0-920 

—32“ to —42" 

AJowan 

0-910— 0*930 

+ 1“ to + 2“ 

Anetbi 

0-910— 0-916 

+ 70“ to +80“ 

Aulsl 

0-976—0-990 

(“ 

— 2“ to +1“ 

Anthemidis 

0 906-0-916 

— 1“ to + 3“ 

Oadinum 

about 0-900 

— 

Ca]u|>uti 

0-019—0-030 

Not more than —4“ 

0-910—0-920 

+ 76“ to +82“ 

^ryophylli 

1-047— 1-006 


Oinnamoml 

1-000—1-030 

— 0“-5to —1“ 

OopaibflB 

0-890—0-910 

— 7“ to —86“ 

Ooriandri 

0-870-0-886 
0-910 — 0-030 

+ 8“ to +14“ 
—25“ to — 40“ 

Eucalypti 

0-910—0-930 

—10“ to +10“ 

Oaultherin 

1-180— 1-187 

0“ to — 1“ (25“) 

Oramlnis citrati 

0-880—0-905 

— 3“ to + .3“ 

Juniper 

0-802—0-890 
(Increasing with age) 

— 3“ to —16" 

Lavandula 

0-883—0-900 

— .3“ to —10“ 

Limonis 

()-857— 0-800 

d 58“ to +64“ 

Menthae piperita 

0-900— 0-920 

—20“ to —35“ 

Jlentbn viridis 

0-925—0 940 

—30“ to —50“ 

Myrtsticn 

0-870—0-925 , 

+ 13“ to +30“ 

Rogfl) 

•0-854— 0-802 

— 2“ to — 4“ I 

Boamarini 

0-895— 0-920 

— 2“ to +15“ 1 

8antall 

0-973—0-985 

1 

1 

—13“ to —21“ ; 

Sinapis volatile 

10 U— 1-025 

- 

Terebinthlnm rectlflcatum 

0 800- 0-870 

- 


Ref. Ind. (26*). 


Other atondardfl. 


about 1*474 

1*483— 1*488 
1*662—1*668 


1*446 

1*400— 1*487 
1*485— 1*497 
1*628—1*640 
1*506— 1*680 
1*494— 1*500 
1*463—1*407 
1*480—1*600 


1*637-1*539 
1*472— 1*488 


1*473—1*476 

1*474—1*484 

1*156— 1*466 
1*463—1 473 


1*498—1*508 


1*466—1*480 


Eatera aa bomyl acetate 80—40%. 

Thymol at leaat 40%. 

Solubility 1 In 8 of 00% alcohol. 

80 per cent, distila between 225* and 286*# 
Congealing about 15*6*. liquefying not 
below 17“. 

Solubility 1 in leaa than 1 of 90%aloohol. 

Teat for abaence of pine tar. 

Cineol 45% (phoaphoric acid prooeaa). 

Not leaa than 60% diatila above 200*. 

Bugenol 85% (aoda proceaa) 

Cinnamic aldehyde 66*— 66%. 

Diatila between 260* and 275*. 

Solubility 1 in 3 of 70% alcohol. 

00% diatila between 250* and 280*. 

Cineol 66% (phoaphoric acid prooeaa). 
Solubility 1 in 6 of 70% alcohol. 

Batera an methyl aalicyiate 99%. Solu** 
bility 1 in 0 of 70% alcohol at 

Aldehydes 70% minimum. 

Soluble in 4 vela, of equal volumea 90% 
and abaoliite alcohol, becoming less 
soluble with age. 

Eaters 7— 11 % for English oil and not less 
than 30% for foreign oil. Solubility 1 
in 4 vola. 70% alcohol. 

f:itral not less than 4%. 

Total menthol not less than 60%. Eaters 
aa menthyl acetate not loss than 6%. 
Soluble in 4 vola. 70% alcohol. 

Solubility 1 in .3 vols. 90% alcohol. 

Solubility 1 in .3 vols. 90®^ alcohol. Not 
more than 6% residue when evaporated 
on a water bath. 

Melting point at 20“ to 23“. 

Total alcohols as borneol not less than 
]()®^. Esters as bornyl acetate not less 
than l*8®/o. Solubility I In 5 to 10 vols. 
of equal parts 90®^ and 70®^ alcohol. 

Total alcohols as santalol not less than 
90®/o. Solubility 1 in 6 vols. 70*/^ 
alcohol at 20° 0. 

Distils between 148® and 166*. Ally I 
iso-tlUocyanate not less than 02 grms. 
in 100 c.c. 

Distils almost entirely between 156® and 
280* , l eaving no appreciab le r esidue . 


F. Shdn. 


■Oils of the Goniferae. II. The leaf and twig, and hark 
oils of white fir. A. W. Schorgor. J. Ind. Eng. Chom. 
1914, 6 , 809^1 0. (Soo also this J., 1914, 983.) 

The white fir [Abies concolor (Gord.) Parry] grows on the 
mountain slopes from southern Oregon to I..owor California 
*nd from Nevada, Utah and southern Colorado through 
Arizona and New Mexico, The oil from the leaves and 
twigs is usually greenish yellow in colour, with a green 
fluoTOBoenoe, but two samples were lemon-yellow with no 
fluorescence. Six samples (yield 0*029 — 0*272, mean 
0*128%) hod the following oharacters : sp. gr. at 16* C., 
t)*872(>— 0*8777 ; n\?= 1-4781— 1-4790 ; 20*11* 

4,0 — 27*94® ; acid value, 1*01 — 1*81 ; ester value, 12*62— 
27*34 ; ester value after acetylation, 47*84 — 55*61 ; esters 
(as bomyl acetate), 4*38 — 9*67 (moan 6*63)% ; free 
alcohols, 7*66— 10*67 (9*39)% ; total alcohols, 13*39—15*56 
■(14*69)%, The oil yielded the following fractions : 161® — 
166®, 16*6; 165®— 170®, 42; 170°— 180®, 18*6; 180°— 
196®, 3; 196®— 240®, 13; and 240®— 310° C. (“ greon 
■oil ”), 3% ; and contained : furfural, trace ; 1-a-pinene, 
12 ; Z-oamphene, 8 ; Z-/S-pinone, 42 ; Z-phollandrono, 16 ; 
and free borneol, 9*6%. Two samples of the bark oil 
(yield 0*07 and 0*12% respectively) had the following 
^araoters ; sp. gr. at 16® C., 0*8767, 0-8702 ; n’*=l*4833, 
1*4809 ; a“?=^ — 20*96®, — ^20*15® ; acid value, 1*22, 0*87 ; 
^ter value, 6*88, 6*43 ; ester value after acetylation, 23*34, 
,20*46 ; esters (as bomyl acetate), 2*41, 2*26% ; free aloo- 
hok, 4*68, 3*90% ; total alcohols, 6*48, 6*67%, The oil 
wielded the following fractions ; 162*6® — 170®, ^ ; 170® — 
180®, 14 ; 180®— 192®, 8 ; 192®— 260°, 4 ; 260®— 300® C. 

green oil *’) 6% ; and contained : fuifural, trace ; 
*f-a*iiinene, 9 ; Z-8*pinene, 60 ; dipentene, 12 — 13 ; and 
free borneol 4*6%. The “ green oil ” appears to be 
«lmil«.r to that obtained from the leaf oil ol Douglas fir 
<(seo J., 1914, 41).— A. S. 


Oil of black sage. C. E. Burke and C. C. Scaliono. J. Ind. 

Eng. Chem., 1914, 6, 804-^06. 

The oil was obtained by the steam-distillation of loaves 
and twigs collected in February: yield 0*9%. It had 
the sp. gr. 0*8979 at 16® 0., siKJoific optical rotation, 24*4 ; 
refractive index, 1*4729 ; acid value, 2*2 ; ester value, 
1*6 ; was insoluble in 70% alcohol and remained clear on 
cooling to — 20° C. It "was separated into ita components 
by fractional distillation and was found to consist of : 
pineno 0, cineol 30, dipentene, torpinene, etc. 25, thujone 8, 
camphor 25 and resinous material 6%. A sample of oil 
from material collootod about 2 months later in the season, 
contained 22*5% of cineol and 40% of camphor according 
to an analysis of the U.S. Bureau of Plant Industry (see 
Rabak, this J., 1912, 602).— A. S. 


Oil of Artemesxa arhoreacens, L. T. Jona» Annali Cyhim. 

Appl., 1914, 2, 63—68. 

Abottt 200 kilos, of the dried tops of the plants ooliected 
shortly before flowering, yielded on distillation M4 kilos, 
of a deep blue oil of sp. gr. 0*9468 at 16° C., which was 
soluble in all proportions in 90% and in 10 vols. of 80% 
alcohol, and remained clear at — 15® C. The oil contains 
neither sulphur nor nitrogen compounds. It had the 
saponification value, 29*3 ; ester value, 19*6, ester value 
after acetylation, 60*0 ; and distilled ohiefly between 186° 
and 310® 0. at atmospheric pressure and between 90® and 
210® C. at 33 mm. It contained a mixture of high* 
boiling hydrocarbons ; formic, acetic, isovaleric, pelargonio, 
palmitic, and stearic acids, partly free and partly as esters ; 
about 13% of |3*thujone, and 13*94% of alcohols, OjoHitO 
(^ujol and probably a small quantity of borneol), o| wmeh 
8*58% were m ^ free state and 5*36% as eaten«—A, 6. 





iMtUana Camara t An oil from thefloufers and leaves of 

D. J>. Kaogft. Arw. ^arm., 1914, 1 — 2. 

Thx exotic Laniana Camara which is very abundant in 
southern India and is known as ** Ghaneri/* originally came 
from Central America. The oil obtained from either the 
diy or fresh flowers or the leaves had a strong persistent 
but pleasant odour of sa», the yield being 0-02% fmm 
the dry flowers and 0-2% from the leaves. The characters 
of the oil from the dried flowers were *. sp. gr. 0*015 at 
26“/16“C., refractive index 1*4987 at 20°— 26*76“ C., 
aT)«-f23*9“, saponifloation value 10, acetyl value 43*6. 
Tne oil from the leaves had the sp. gr. 0*921 14 at 24“ /24“ C., 
nV*s 1*48933, od"+ 1'96“, and was obtained by the 
steam distillation of an alcoholic extract. (See also this 
J., 1909, 906.)--F. Shdn. 


Pen^mery industry ^ Applications of cold in the . 

C. de Chessin Cherohewsky. Z. angew. Chem., 1914, 
27, III., 42. 

Abtificial cold is employed in the purification of per- 
fumes by chilling {gla;agc\ cold storage Of plants and 
flowers, in the enfleurage proooss to keep the fat at the 
proper consistence, and for the condensers in the authors 
process of distilling flowers with a volatile solvent instead 
of with steam. In the manufacture of synthetic perfumes 
artificial cold is used in the extraction of certain consti- 
tuents of essential oils {e.g. cineol from eucalyptus oil, 
safrol from camphor oil), to inhibit exothermic reactions 
in synthetic processes, for condensation of alcoholic 
distillate (holiotropin), in distillation in vacuo (methyl 
anthranilate), and in processes where ozone is used 
(production of vanillin by treatment of eugcnol solution 
with ozone).— C. A. M. 


Perfumery and esseru^es ; Cuban trade in . Perfumery 

and Essent. Oil Kec., 1914, 6, 374. 

In 1012 the total Cuban imports under this heading 
amounted to 581,329 kilos, valued at approximately 
£120,000, and last year the imports totalled 683,179 Ulos. 
worth approximately £126,000. France supplies about 
three-quarters of these goods, and Great Britain about 
one-fifth. — F. Shdn. 


Cloves ; Cultivation of in Zanzibar. F. C. McClellan. 

Bull. Imp. Inst., 1914, 12, 415—420. 

Details of methods of cultivation, fungoid and other 
pests, etc., are given. Clove cultivation forms the most 
important industry of Zanzibar and of the island of 
Pemba. The crop varies considerably from year to year, 
a good crop being obtained once every three to five years. 
In 1912 — 13 the total yield was 135,386 frasilas(l frasilaas 
36 lb.), of which 104,368 came from Pemba ; in 1913—14 
the total was 726,621 frasilas, 591,222 from Pemba. 
Annual market requirements are about 400,000 frasilas. 
Pemba has more than 2/3 of its total area under cloves, 
or about 35,000 to 49,000 aore«. Large trees may yield 
60 to 70 lb. of dry cloves, although the average yield is 
only about 3^ to 4 lb. per tree per annum. The cloves 
are picked by hand and dried in the sun ; hot-air and 
other driers have been tried but have been abandoned. 

— R. G. P. 


Thymol; Sources of . J. C. Umney. Perfumery and 

Essent. OU Ree., 1914, 5, 372—373. (See also this J., 
1913, 378.) 

The only species of origanum yielding thymol exclusively 
is Origanum hirlum, whilst oil from 0. if aru yields 
carvacrol only. The oil obtained in the South of Irance 
from Thymus vulgaris contains both carvacrol and thymol. 
French thyme grown in Germany yields an oil oontiuning 
carvacrol only, but German thyme and possibly Spanish 
thyme give thymol only. Essential oils from the following 
plants are possible sources of thymol : American horsemint, 
Monarda punctata i dittany, CunUa marianai Mosla 
Japoniea (indigenous to Japan), and Satweja thymbra (a 
Bpaidsh spice).— -F. Shdn. 


Cloves from Zanzibar. Bull. Imp. Inst., 1914, 12, 837—340. 
The following samples were examined. (A) Cloves from 
trees 8 to 9 years old ; (B) Stems from (A) ; (0) doves 
picked just Mforo budis turned pink, about 8 to 10 da]^ 
before ready ; trees about 45 years old ; (D) Stems from 
(C) ; (E) Cloves picked when buds were pink, ready for 
picldng; trees about 60 years old; (F) Cloves picked 
when in full flower; trees about 60 years old; (G), 
“Mother of cloves” (clove fruits) from trees about 00 
years old. 



Value per lb. 
in London 

Oil 

% 

Bugonol in (41 

A . . 

Od. 

17*8 

80 

B . . . . 

2|d. 

5*9 


0 . . . . 

7d. 

19*2 

88 

1) 

2id. 

6*8 

89 

B . . . . 

si. 

18*8 

84 

P 

6d. 

17*4 

88 

G . . . . 

21d. 

6*6 

90 


The oil from (C) was the best, having an odour very 
similar to that of standard commercial clove oil. Next 
in order were (E), (A) and (F) ; the odour of oils from (B), 
(D) and (G) was decidedly inferior. All the samples of 
cloves, etc. were of good quality and readily saleable in 
London. — R. Q. P. 


Isoprene from commercial turpentines. C. H. Herty and 
J. 0. Graham. J. Ind. Eng. Chem., 1914, 6, 803—804. 
The apparatus used was similar to the “ isoprene lamp ** 
of Harries and Gottlob (this J., 1911, 1074), except that 
the platinum wire was wound on a triangular pipe-stem 
to prevent short-circuiting between the coils : Each expeii* , 
ment was continued until condensation ceased in the 
receiver for the crude isoprene. The crude isoprene was 
fractionated, and the portion distUUng at 36“-— 37® 0. 
taken as pure isoprene. From conmieroial s^iirits of 
turpentine m 6 hours a yield of 6*6% (by vol.) of isoprena 
was obtained. The pineno fraction of turpentine distilling 
at 155°— 156“ C. gave in 8 hours, 8% of iswrene, whilst 
the higher-boiling fractions (from 169“ Cf. upwards)^ 
containing dipentene, gave, in 2 hours, only 0*50%; 
hence th^oprene from spirits of turpentine must be deriv^ 
from pineno rather than from dipentene as stated by Harries 
and Gottlob {loc. cit.). The volatile oil obtained from 
the oleoresin of Pinups serotina^ by ^tilling under reduced 
pressure (1 mm.) and which is rich in limonene (see this J., 
1908, 589), gave in 9 hours, a yield of 12% of isoprene. 
Itee oil obtained from resinous pine weed by steam 
distillation (see Teeplo, this J., 1908, 346), gave in 6 h(^ 
a yield of 4% of isoprene. No isoprene could be obtained 
from refined spruce pine turpentine obtained as a by- 
product in the maniuacture of wood pulp from spruoe 
pine, end consisting chiefly of cymene. — k. B, 


QlycocoU ; Metallic compounds of A. BemardL 
Gaz. chim. ital., 1914, 44, II., 257—260. 


Mebcuey glycooollate, (NH|.CH|.COt)|Hg (see Ley and 
Kissel, Ber., 1899, 82, 1357), when dissolved in water and 
treated with the calculated quantity of lime water, is 
converted into a mixture of the mercury and calcium 
compounds of glycocoll : 

(NH,.CH,.CO,),Hg+CB(OH)g« 


The mercury compound melts with decomposition at 
155“ C., is almost insoluble in cold and slightly soluble in 
hot water, soluble in hot sodium carbonate solution and 
in cold hydrochloric acid and in ammonia. It is decom- 
posed by potassium ^droxide with separation of yellow 
oxide of mercury, llie calcium compound is a white 
mystaDine substonoe, slightly sduble in cold and mom 
soluble in hot water; it is precipitated from aqueonO 
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solution in an amorphous form by aloohoL In presence 
of water it is decomposed by carbon dioxide with formation 
of calcium carbonate and glycocoU. By the interaction 
of powdered mercuric sulphate and an aqueous solution 
of glvooooU, a double salt, {NH,.CH,.C 0 ,)jHg,HgS 04 , 3 H, 0 , 
is obtained in white crystals, insoluble in the oidinary 
solvents. It decomposes at 102° C. — A. S. 

Alanine and glycocoll ; New reaciiom for . Cholle. 

Bull. Soo. pharm. Bordeaux, March, 1913. Anr. Chim. 

Analyt., 1914, 19, 67—08. 

About 2 — 10 mgrms. of the substance are dissolved in 
4 drops of water, 1 c.c. of glacial acetic acid and 0*5 c.c. of 
5% sodium nitrite solution are added and the nitrous 
vapours boiled off. The liquid is boiled with 60 — 100 
m^ms. of hydrazine sulphate and while still hot treated 
with 2 c.c. of concentrated sulphuric acid. After cooling 
2 c.c. more of sulphuric acid are added. Separate portions 
tested with one drop of a 5% alcoholic solution of the 
reagent give the following colorations when alanine is 
present : guaiocol, rod ; eweine, lemon-yellow ; p-cresol, 
orange. With glyooooU, guaiacol gives a reddish violet, 
codeine a violet, and p-cresol a green coloration, but the 
tints produced with the last two reagents are somewhat 
transitory. — ^F. Shdn. 


Phenylalanine ; Detection of . Chelle. Bull. Soc. 

pharm. Bordeaux, March, 1913. Ann. Chim. Analyt., 
1914, 19, 109. 

Fobmaldehyde added to a solution of phenylalanine in 
concentrated sulphuric acid gives an orange coloration, 
rapidly turning brown. An alcoholic solution of paralde- 
hyde added to a similar solution causes a lemon-yellow 
coloration to develop in a few minutes, followed by a 
green fluorescence in about an hour. One mgrm. of 
phenylalanine can be detected in this way.— F. Shun. 


Methylcydopentenone ; Synthesis of a . M. Godchot. 

Comptes rend., 1914, 168, 606—508. 

A CYCLIC ketone obtained by Looft (this J., 1893, 919) 
from wood tar, and by Bouvoault (Bull. Soc. Chim., 
1901, 25, 435) from wood oils derived from the b(H)ch 
and oak was accorded by them the constitution of a 
A®'l-methylcyclopentone-2-one. This is now confinued 
its synthesis from Dieckniann’s cyclopontanodione-1.2 
(Bcr., 1897, 80, 1470), by the action of magnesium meth- 
iodide with which it reacts in the ketone- alcohol form 
giving the glycol, I., b.pt. 79” — 81° C. at 16 mm.; 
n'j3 = l-4734 ; sp. gr. at 16° C., 1051. 


/CH,-CO 

. ch/ j 


'(OH) 


.CHg-C{CH,)-OH 

I. 


kiH 


/CH-=C(CH,) 

11 . 


This on dehydration yields the ketone, II., b.pt. 157° C., 
idontical with the natural product. — G. F. M. 


Alcohols ; Critical temperatures of solution, and hemolytic 

properties of . A. J. J. Vandevelde. Bull, Soc. 

Chim. Belg., 1914, 28, 149—166. 

The physiological hsBmolytic method, and Orismer^s 
method of critical temperatures of solution (this J., 
1904, 451 and 1907, 32) have been applied to the distillates 
obtained by the fractionation of conunercially pure 
methyl and isoamyl alcohols, and whilst the latter method 
was capable of differentiating between them, the luemo- 
Mc process was not suflioiently sensitive for the purpose. 
Firom a study of the critical temperatures of solution of 
mixtures of methyl or isoamyl alcohols with ethyl alcohol, 
fitting beef suet, or coconut oil as solutes, the composition 
of mixtures possessing the same density can be deter- 
mined, and further a series of alcohols having the same 
propertieB as Ciismer’s absolute alcohol ” (99*072%) 
can be prepared from less concentrated ethyl alcohol 


W introducing suitable quantities of isoamyl alcohol. 
Tables and curves are given from which the composition 
of alcoholic solutions whose critical temperatures of 
solution are appreciably raised or lowered can be very 
accurately determined. — G. F. M. 

Tar, Quyot . N. Petkow. Z. offentl. Ohem., 1914, 

20, 232—233. 

OfiDiXABY wood tar {Piz liquida pini or betulae) is heated 
on the water bath for three hours with 6 — 10% of sodium 
bicarbonate and two to four times its weight of water. 
When cold the mixture is decanted, filtei^, perfumed 
and treated with 0*1% of codeine. Three samples were 
brownish- black and had the characters : sp. gr. 1*0224 — 
1*0254; alkaline reaction; 3*176 — 4*15% of extract; 
1*44—1*936% of ash, the alkalinity of tne latter being 
equivalent to 17*6—19*4 c.c. of i\^/10 acid. They were 
miscible in all proportions with water and evolved carbon 
dioxide on acidifying. Tar water prepared from ordinary 
wood tar is lemon-yellow and acid in reaction, whilst 
that prepared from the Guyot tar is brownish-yellow and 
alkaline. As a pharmaceutical speciality Guyot tar is 
liable to a duty of 100 fr. per 100 kilos, on entry ipto 
Bulgaria. — ^F. Sudn. 

Silver in coUargol and liquids of animal origin ; Determina- 
tion of . P. W. Danckwortt. Arch. Pharm., 1914, 

262, 69-76. 

The ash from about 1 grm. of the oolloidal silver is warmed 
twice with 5 o.c. of 25% nitric acid, and the solution 
transferred to a 100 o.o. flask. The residue of silver 
ohloride is dissolved in 30 c.c. of 10% ammonia, added 
to the acid sohition, and the whole, which should now 
contain exoess of ammonia, is made up to the mark. 
Standard potassium cyanide solution is added to an 
aliquot portion with a little potassinm iodide as indicator, 
and the excess titrated back with iV/10 silver nitrate 
solution. For smaller amounts, the ammoniaoal solution 
may be treated with hydrogen sulphide solution, acidified 
with nitric acid and the silver determined oolorimetrioally. 

— F. Shdn. 

Argentum colloidak ; Simple method of valuing . 

F. l.<ehmann. Arch. Pharm., 1914, 252, 9 — 12. 
About 0*2 grm. of the Argentum colloidak is mixed with 
10 c.c. of water and treated successively with 10 c.o. 
of concentrated sulphuric acid and 2 grms. of finely 
powdered {lotassium permanganate in small portions. 
After standing for 15 mins, the mixture is boiled, cooled, 
diluted with 50 c.c. of water and excess of ferrous sulphate 
added. The silver is then titrated with N /lO thiocyanate 
solution.— F. Shdn. 

Chemicals and drugs in Canada. Oil, Paint, and I>rug 
Rop., Got. 19, 1914. [T.R.] 

At the present time Canada offers an excellent market for 
almost all drugs and chemicals. There is already a 
scaroity in many produots, such as oarboUo acid, oitiic, 
oxalio, tartaric, and salicylio acids and their salts, glycerin, 
quinol, menthol, morpmne, codeine, castor oil, olive oil, 
TOtassium chlorate and permanganate, shellao, sodium 
benzoate, and santonin. Prioos have in many oases 
advanced from 200 to 900%. The National Drag and 
Chemical Ck>., which supplies a large part of the market, 
domnds on imported goods for many of its supplies, and 
will soon bo unable to meet many of the demands. 

Fixed oils of the British Pharmacopatia, 1014. See XII. 

Beer yeast for industrial and therapeutic purposes. 
Carlinfanti. See XVIII. 

Preparation of distilled water. Basladeau. See XIXb. 
Addendum. 

Synthetic drugs, etc. 

This J., 1914, 1028, 1. 22 from top, add refeienoes as 
follow : — 

See also Goblenta, this J., 1904, 93 ; and Keuie, th» 
J., 1910, 383. 
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Patxnts. 

Sera for (he cure of cancer ; Product of A. P. L. 

van Langeraad, The Hague, Holuad. Eng. Pat. 
7078, Maroh 30, 1914. 

The animal which is to supply the serum (e.^., a dog or 
rabbit) is subjected to a prehmuoiary immunising treatment 
with the milk gland tissue of one or more domestic ” 
animala (cows, sheep, or goats), and after a few days' 
interval blood b drawn and the serum prepared in the . 
usual manner. — T. F. B. 

Areenic-antimony compound and process of making same. 
A. Bertheim and P. Karrer, Frankfort, Assignors to 
Farbwerke vorm. Moister, Lucius, und Bruning, Hochst 
on Maine, Germany. U.S. Pat. 1,111,821, Sept. 29, 
1014. Date of appl.. Sept. 24, 1913. 

Oboanio arsenic-antimony compounds are obtained by 
treating with a strong r^ucing agent a mixture of an 
aromatic arsinic acid and an antimony compound in 
solution. The products are insoluble in water but 
soluble in dilute hydrochloric acid or dilute caustic soda 
solution. (See also Eng. Pats. 17,533 and 10,778 of 1913 ; 
this J., 1913, 1030 ; 1914, 102.)— T. F. B. 

Methyl chloride; Process of manufacturing . B. S. 

Lacy, Perth Amboy, N.J., Assignor to Roessler and 
Hasslacher Chemical Co., New York. U.S. Pat. 
1,111,842, Sept. 29, 1914. Date of appl., July 7, 1913. 
Methane is mixed with a larger amount of chlorine than is 
necessary theoretically to form methyl chloride, and the 
mixture is passed into a suitably heated reaction v^sel 
made of quarto. — ^T. F. B. 

Colloidal solutions of rare metals ; Process for preparing 

. H. Grauert. Ger. Pat. 276,704, July 22, 1913. 

Stable colloidal solutions of the rare metals are obtained 
by reducing solutions of the metallic salt with hvdrazine 
hydrate or other reducing agent in presence of serum' 
albumin.— T. F. B. 


Sanlahl compounds possessing sedative properties ; Pre- 
paration of . J. D. Kicdel A.-G. Ger, Pat. 276,794, 

Aug. 14, 1913. 

The esters of santalol with a-bromo derivatives of the 
higher fatty acids (such as valeric acid or diethylacetio 
acid) possess sedative and local antesthetic pro|erties. 


Process for extracting from woods their soluble contents. 
U.S. Pat. 1,112,369. See XIII. 


XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Aldehyde- and acetone-bisulphites of organic bases and their 
use as photographic developers. G. Pellizzari. Annali 
Chim. Appl., 1914, 2, 129—132. 

Tas bisulphites of organic bases such as are used as 
photographic developers form addition compounds with 
aldehydes and acetone, which are stable when dry, readily 
soluble in water, and furnish a developing bath ready for 
use simply by treating their solutions with sodium car> 
bonate, which decomposes them into their components. 
p-Amiaopbenoi<aoetonebisulphite, 


HO.C.H,.NH„H^O*,(CH,),CO, 

is obtained by suspending 100 grms of the base in 200 o.o. 
of water, passing in a current of sulphur dioxide and adding 
gradually 60 o.c. of acetone. When the solution is clear, 
a further 20 o.o. of aoetone is added. The compound 
separates in minute glistenii^ crystals. The corresponding 
oompoond of methyl-p-aminophenol (metol) is prepared 
in a similar manner. — ^A. 8. 


Xm-KEPUMIVBS; MATCHES, 


Permissible explosives [United States]; Supplementary 

list of . U.S. Bureau of Mines, October, 1014. 

[T.R.] 

The following list contains the names of all permissible 
explosives tested by the Bureau of Mines between 
January 1 and August I, 1014. 

Brand Clasa Manu/aotuter. 


Aetna coal powder No. 2 

Coal special Noa. l- A and l-L. F. . . 

Mlne-itc No. ft-D 

Miners' Friend Noe. 2, 3, 4, 5, and 6 
Vigorlte Nos. 2, 3, 4, and 5 


la 


Aetna Powder Co., 
Chicago, HI, 

Keystone National 
Powder Co., Em* 
porlum, Pa. 

Burton Powder Co., 
inttsburgh, Pa. 

Atlas Powder Co., 
Wilmington, Del. 
Atlas Powder Co., 
Wilmington, Del. 


XXin.-ANALYnCAL PROCESSES. 

Jndicalot' ; Dihydroxydibensalacetone (lygosine) os a new 

A. Ferenez. Pharm. Post, 1013, 621. Ann. 

Chim. Analyt., 1914, 19, 232. 

Two mols. of salicylic aldehyde and 1 mol of aoetone are 
oondonsod in alcoholic solution by means of strong caustic 
soda. The substanoo which separates is reomtallised 
from alcohol and treated with acid, when o*dinydro:[ 7 - 
dlbonzalacetone or lygosino is liberate. A 1% aloohoUo 
solution of this compound serves as an indicator. A few 
drops added to an acid liquid gives a faint oMlesoenoe, 
and with an alkaline liquid an orar.ge-red oolour. The 
indicator is as good as phonolphthalein, even with 
ammonia. — J. H. J. • 

Qas mixtures ; Apparatus for the analysis of complex . 

G. B. Taylor. J. Ind. Eng. Chom., 1914, 6, 846—848. 

In the apparatus described (see Fig.) the Bone and 
Wheeler method of absorption (this J., 1908, 10) is com* 
bined with the use of the ordinary form of oo!np3ni»t3i 



burette (A), an elootrioally heated, inverted U*tube, C, con- 
taining copper oxide for the combustion of hydrogen and 
carbon monoxide, and a slow-oombustion pipette, B, for 
burning hydrocarbons. Small quantities of absorbing 
reagerts are used and the absoi^ion vessdi, D, E, dip into 
mercury in a wooden trough, F ; the spent reagents are 
discharged through. Q. In the analysis of coal gas, for 
example, carbon dioxide is detemunea by absorption with 
caustic potash, then ** iUuminants with fnming sulphorio 
acid, oxygen with alkaliae pyrogsUate^ carbon numoxMe 
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solution in an amorphous form by aloohoL In presence 
of water it is decomposed by carbon dioxide with formation 
of calcium carbonate and glycocoU. By the interaction 
of powdered mercuric sulphate and an aqueous solution 
of glvooooU, a double salt, {NH,.CH,.C 0 ,)jHg,HgS 04 , 3 H, 0 , 
is obtained in white crystals, insoluble in the oidinary 
solvents. It decomposes at 102° C. — A. S. 

Alanine and glycocoll ; New reaciiom for . Cholle. 

Bull. Soo. pharm. Bordeaux, March, 1913. Anr. Chim. 

Analyt., 1914, 19, 67—08. 

About 2 — 10 mgrms. of the substance are dissolved in 
4 drops of water, 1 c.c. of glacial acetic acid and 0*5 c.c. of 
5% sodium nitrite solution are added and the nitrous 
vapours boiled off. The liquid is boiled with 60 — 100 
m^ms. of hydrazine sulphate and while still hot treated 
with 2 c.c. of concentrated sulphuric acid. After cooling 
2 c.c. more of sulphuric acid are added. Separate portions 
tested with one drop of a 5% alcoholic solution of the 
reagent give the following colorations when alanine is 
present : guaiocol, rod ; eweine, lemon-yellow ; p-cresol, 
orange. With glyooooU, guaiacol gives a reddish violet, 
codeine a violet, and p-cresol a green coloration, but the 
tints produced with the last two reagents are somewhat 
transitory. — ^F. Shdn. 


Phenylalanine ; Detection of . Chelle. Bull. Soc. 

pharm. Bordeaux, March, 1913. Ann. Chim. Analyt., 
1914, 19, 109. 

Fobmaldehyde added to a solution of phenylalanine in 
concentrated sulphuric acid gives an orange coloration, 
rapidly turning brown. An alcoholic solution of paralde- 
hyde added to a similar solution causes a lemon-yellow 
coloration to develop in a few minutes, followed by a 
green fluorescence in about an hour. One mgrm. of 
phenylalanine can be detected in this way.— F. Shun. 


Methylcydopentenone ; Synthesis of a . M. Godchot. 

Comptes rend., 1914, 168, 606—508. 

A CYCLIC ketone obtained by Looft (this J., 1893, 919) 
from wood tar, and by Bouvoault (Bull. Soc. Chim., 
1901, 25, 435) from wood oils derived from the b(H)ch 
and oak was accorded by them the constitution of a 
A®'l-methylcyclopentone-2-one. This is now confinued 
its synthesis from Dieckniann’s cyclopontanodione-1.2 
(Bcr., 1897, 80, 1470), by the action of magnesium meth- 
iodide with which it reacts in the ketone- alcohol form 
giving the glycol, I., b.pt. 79” — 81° C. at 16 mm.; 
n'j3 = l-4734 ; sp. gr. at 16° C., 1051. 


/CH,-CO 

. ch/ j 


'(OH) 


.CHg-C{CH,)-OH 

I. 


kiH 


/CH-=C(CH,) 

11 . 


This on dehydration yields the ketone, II., b.pt. 157° C., 
idontical with the natural product. — G. F. M. 


Alcohols ; Critical temperatures of solution, and hemolytic 

properties of . A. J. J. Vandevelde. Bull, Soc. 

Chim. Belg., 1914, 28, 149—166. 

The physiological hsBmolytic method, and Orismer^s 
method of critical temperatures of solution (this J., 
1904, 451 and 1907, 32) have been applied to the distillates 
obtained by the fractionation of conunercially pure 
methyl and isoamyl alcohols, and whilst the latter method 
was capable of differentiating between them, the luemo- 
Mc process was not suflioiently sensitive for the purpose. 
Firom a study of the critical temperatures of solution of 
mixtures of methyl or isoamyl alcohols with ethyl alcohol, 
fitting beef suet, or coconut oil as solutes, the composition 
of mixtures possessing the same density can be deter- 
mined, and further a series of alcohols having the same 
propertieB as Ciismer’s absolute alcohol ” (99*072%) 
can be prepared from less concentrated ethyl alcohol 


W introducing suitable quantities of isoamyl alcohol. 
Tables and curves are given from which the composition 
of alcoholic solutions whose critical temperatures of 
solution are appreciably raised or lowered can be very 
accurately determined. — G. F. M. 

Tar, Quyot . N. Petkow. Z. offentl. Ohem., 1914, 

20, 232—233. 

OfiDiXABY wood tar {Piz liquida pini or betulae) is heated 
on the water bath for three hours with 6 — 10% of sodium 
bicarbonate and two to four times its weight of water. 
When cold the mixture is decanted, filtei^, perfumed 
and treated with 0*1% of codeine. Three samples were 
brownish- black and had the characters : sp. gr. 1*0224 — 
1*0254; alkaline reaction; 3*176 — 4*15% of extract; 
1*44—1*936% of ash, the alkalinity of tne latter being 
equivalent to 17*6—19*4 c.c. of i\^/10 acid. They were 
miscible in all proportions with water and evolved carbon 
dioxide on acidifying. Tar water prepared from ordinary 
wood tar is lemon-yellow and acid in reaction, whilst 
that prepared from the Guyot tar is brownish-yellow and 
alkaline. As a pharmaceutical speciality Guyot tar is 
liable to a duty of 100 fr. per 100 kilos, on entry ipto 
Bulgaria. — ^F. Sudn. 

Silver in coUargol and liquids of animal origin ; Determina- 
tion of . P. W. Danckwortt. Arch. Pharm., 1914, 

262, 69-76. 

The ash from about 1 grm. of the oolloidal silver is warmed 
twice with 5 o.c. of 25% nitric acid, and the solution 
transferred to a 100 o.o. flask. The residue of silver 
ohloride is dissolved in 30 c.c. of 10% ammonia, added 
to the acid sohition, and the whole, which should now 
contain exoess of ammonia, is made up to the mark. 
Standard potassium cyanide solution is added to an 
aliquot portion with a little potassinm iodide as indicator, 
and the excess titrated back with iV/10 silver nitrate 
solution. For smaller amounts, the ammoniaoal solution 
may be treated with hydrogen sulphide solution, acidified 
with nitric acid and the silver determined oolorimetrioally. 

— F. Shdn. 

Argentum colloidak ; Simple method of valuing . 

F. l.<ehmann. Arch. Pharm., 1914, 252, 9 — 12. 
About 0*2 grm. of the Argentum colloidak is mixed with 
10 c.c. of water and treated successively with 10 c.o. 
of concentrated sulphuric acid and 2 grms. of finely 
powdered {lotassium permanganate in small portions. 
After standing for 15 mins, the mixture is boiled, cooled, 
diluted with 50 c.c. of water and excess of ferrous sulphate 
added. The silver is then titrated with N /lO thiocyanate 
solution.— F. Shdn. 

Chemicals and drugs in Canada. Oil, Paint, and I>rug 
Rop., Got. 19, 1914. [T.R.] 

At the present time Canada offers an excellent market for 
almost all drugs and chemicals. There is already a 
scaroity in many produots, such as oarboUo acid, oitiic, 
oxalio, tartaric, and salicylio acids and their salts, glycerin, 
quinol, menthol, morpmne, codeine, castor oil, olive oil, 
TOtassium chlorate and permanganate, shellao, sodium 
benzoate, and santonin. Prioos have in many oases 
advanced from 200 to 900%. The National Drag and 
Chemical Ck>., which supplies a large part of the market, 
domnds on imported goods for many of its supplies, and 
will soon bo unable to meet many of the demands. 

Fixed oils of the British Pharmacopatia, 1014. See XII. 

Beer yeast for industrial and therapeutic purposes. 
Carlinfanti. See XVIII. 

Preparation of distilled water. Basladeau. See XIXb. 
Addendum. 

Synthetic drugs, etc. 

This J., 1914, 1028, 1. 22 from top, add refeienoes as 
follow : — 

See also Goblenta, this J., 1904, 93 ; and Keuie, th» 
J., 1910, 383. 
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Organic anahtdc ; Apparaiuc for uce in demoniary 
H. Brwh, Vienna. U.S. Pat. 1,112,432, Oct. 6, 1914. 
Date of appl., March 5, 1914. 

B*b Ger. Pat. 263,680 of 1913 ; thii J.. 1913, 1036.— T.F.B. 


Trade Report. 

Comptmion mth Germany and Anetria-Hungary. 

Tmb Board of Trade has now issued a fourth list of articles 
which inquirers desire (a) to purchase, and (b) to sell. 
It may be obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall Street, London, K.C. 
The first three lists are referred to in this Journal, 1014, 
pp. 896, 045, and 1037. 

Contraband of war. 

A SUPPLEMENT to the London Gazette, dated Oct. 29tb, 
contains a Proclamation making the following articles 
absolute contraband : — Projectiles, charges, and 
cartridges and their component parts. Powder and 
explosives specially prepared for use in war. Sulphuric 
Acid. Armour plates. Hematite iron ore and hematite 
pig-iron. Iron pyrites. Nickel ore and nickel. Ferroohrome 
and chrome ore. Unwrought copper. Load, pig, sheet, or 
pipe. Aluminium. Ferro-silicon. Mineral oils and 
motor spirit, except lubricating oils. 

The following arc mode conditional contraband : — 
Foodstuffs. Forage and feeding stuffs for animals. 
Fuel, other than mineral oils. Lubricants. Powder and 
joxplo8ivo8nots[MJoiaUyforu8ein war. Sulphur. Glycerin. 
Hides, pigskins, and leather. 

France ; Exportation of certain articles prohibited from . 

Board of Trade J., Oct. 29, 1914. 

The French “Journal Officiel’’ for the 16th October 
contains a Presidential Decree which prohibits the exporta- 
tion and re-exportation of the unaermontionod articles 
from Franco : — 

Acetone ; acetic acid and medicinal salts thereof ; 
•carbolic acid ; salicylic acid ; methyl and ethyl alcohol ; 
anhydrous alumina ; aluminium ; antipyrin ; aspirin ; 
bauxite ; bismuth and bismuth salts ; bromine and 
bromides ; caffeine ; indiarubber, balata, gutta-percha, 
crude or melted down ; chloral ; chloroform ; chloride 
■of lime ; scrap iron and stool ; wood creosote ; coal 
creosote ; cresol and derivatives thereof ; hydrogen 
peroxide ; sulphuric other ; ferro-chrome ; ferro-nickel ; 
lormol ; glycerin ; mineral tar ; iodine ; iodides ; 
iodoform ; iron filings and forge-scales ; filings and waste 
x)f copper, tin, zinc, pure or alloyed ; nickel (oie and metal), 
pure or alloyed ; sodium nitrite ; potassium, potash and 
potash salts ; amidopyrine (“ pyramidon ”) ; caustic 
soda ; Bulphonal ; theobromine ; trioxymethylene. 

Fxemptions from the prohibition may be accorded under 
conditions to be determined by the Ministers of War and 
Finance. 

Netherlands contraband. Times, Nov. 2, 1914. 

The latest lists of conditional contraband issued by the 
Netherlands Government contain the following : — On the 
French side. — Iron, steel, iron oxide, sulphate, and car- 
bonate, copper, lead, nickel, ferroohrome, glycerin, hides, 
leather. On the German side. — Crude copper, block lead, 
lead plates, and lead tubes. 

•Chemicals and Dyestuffs Committee of the American Chemical 

Society. Oil, Paint, and Drug Rep., Oct. 19, 1914. 

The New York Section of the American Chemical Society, 
on October 9, voted a committee to examine into the 
leasibUity of expanding the manufacture of chemicals and 
dyestuffs in the United States and to report to the Section 
on November 6. This committee is composed of H. A. 
Metz, 1. F. Stone, J. B. F. Herreshoff, David Jayne, 
J. M. Matthews, Allen Rogers, with B. C. Hesse, chairman. 
The committee will welcome any sti|mtiona as to spsoific 
«b«nioids or dyeituilB that shoold be mads in 


General sug^tions will not be oceful, Speoillo sums* 
tioDS shoula be accompanied by a statement of the iJ.S. 
consumption, moduotion, and pnoee, and may be sent to 
the ohanman, B. C. Hesse, 90, William Street, New York 
City. 


Books Roeeivod. 

Gltte and Glue Testino. By 8 . Bidbal, D.Sa (Lond.). 
Second Edition, revised and enlarged. Scott, Groeti- 
wood and Son, 8, Broadway, Lnd^te, London, 2,0 , 
1914. Price 10s. 6 d. net. 

VoLincB, 8 } by 5f ins., containing 179 pages of subject 
matter, with 14 ulustrations. and also an alj^beHoal 
index. The text is arranged under the following neadingi ; 
I. Constitution and properties. 11. Raw materials m 
manufacture. III. Uses of glue. IV. Gelatin. V. Glue 
testing. VI. Commercial aspects. 

Methods of Quantitative Oboanio Analysis. By 
P. 0. R. Kinosoott, D.I.C., A.R.C. 80 .. A.I.C., B. 80 . 
(Lond.), and R. S. O. Knight, D.I.C.. A.R.C.S 0 ..A.I.C.. 
B.So. (Lond.). Longmans, Green A Co., 39, Paternoster 
Row, London ; Fourth Avenue and 30th Street, New 
York ; Bombay, Calcutta, and Madras. 1914. 
Price 6 b. 6 d. net. 

Volume (81 bv 5} ins.), containing 276 pages of subject 
matter, with 5 i illustrations, and ateo alphatotioal indexes 
of authors’ names and of subjects. A table of International 
atomic weights, 1914, and a list of abbreviations, are 
followed by Chapters on : I. Determination of molecular 
weight by physical methods. IT. Ultimate analysis. 
HI. Estimation of typical groups. IV. Estimation of 
some compounds of technical importance. References 
to the original sources of the methoos are given. • 

Saponi da Toblbtta. Del 0. 3?bahohi. U. HoepU, 
Milan. 1915. Price Lire 5.60. 

Volume (6 by 4^ ins.) containing 467 pages of subject 
matter, inoluoing sootions on ; Raw materials for the 
manufacture of toilet soaps. Perfumes. Essential oils. 
Animal perfumes. Artificial perfumes. Perfumes for 
soaps. Colouring soaps. fuUng (loading) soaps. 
Apparatus for the manulaoture of toilet soaps. Processes 
of manufacture. Lanoline in toilet soaps. Transparent 
soaps. Soaps for the hair. Liquid soaps. Soap oroams 
and powders. Soaps soluble in sea-water and hard water. 
There are 59 illustrations. 

Catalysis in the Gas Industry. William Yonra 
Memorial Lecture delivered before the North Britiiw 
Association of Gas Managers, Glasgow, Sept. 3, 1914. 
By R. Lessing, Ph.D., F.C.S. Reprinted from Journal 
of Gas Lighting. W. King, 11 , Bolt Court, Fleet Street, 
London, E.C. 

The Chrmioal Examination of Water, Sewage, Foods, 
and other Substances, By J. E. Pubvis, M.A., 
and T. R. Hodgson, M. A. Cambridge, at the Uidveniity 
Press. 1914. Price 98. net. 

Volumb (81 by 6 f ins.) containing 215 pages of subject 
matter, ana on alphabetical index. It forms one of the 
Cambridge Public Health Series, under the editorship of 
G. S. Graham-Smith, M.D., and J. E. Purvis, M.A. The 
text is subdivided as follows : — L Water ; sewage ; and 
sewa^ effluents. II. Milk; cream; and oondensed milk 
in. Butter; margarine; lard; dripping; suet; cheese; 
cream cheese ; and edible oils. Iv. Tea ; coffee ; 
chicory; cocoa. V. Wheat flour; self-raising flour: 
baking powder; bread; rice; starohee. VI. PepMr; 
cayenne ; mustard ; nutmeg ; cinnamon ; ginger. vlL 
Cane sugar; golden syrup and treacle; honey; jam. 
VIIL Alooholio bevera^. IX. Vinegar; lime aM lemon 
juice. X. Poisonous metab in foods. XL Prsnerva- 
tives ; Disinfectants. XII. Air ; ooal gas ; other gases. 
Xlll. Bag-flook. Uziiie. A bMograj^y is given on 
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Tsoe Eliotmoai. Ooicduotivity an© Ionissahon Con- 
stants OF OfiOAKio Compounds. By H. 8ouddie» 
B.A., M.D., etc. Constable A Co., Ltd., 10, 

Street, Leicester Square, Ix)ndon, W.C. 1914. Price 
12s. net. 

VoLUMB (9J by ^ ins.), containing 568 pages of subject 
matter. It is a bibliography of the penodical literature 
from 1889 to 1910 inclusive, including all important work 
before 1889 and corrected to the beginning of 1913. It 
gives numerical data for the ionization constants at all 
temperatures at which they have been measured; and 
some numerical data of the electrical conductivity. The 
text is classified as follows I. Abbreviations of words. 

II. Abbreviations of journal titles. III. -Cyclic formula. 

III. Tables (compounds arranged alphabetically, with the 
ionization constant, some data of conductivity, and all 
bibliographical references given under each compound). 
IV Formula index. V. list of authors (names arranged 
alphabeticaUy). VI. Subject list. VII. Journal list. 
VIII. Addenda. 


Van Nosteand’s Chemical Annual, 1913. A Handbook 
of Useful Data for Analytical, Manufacturing, and 
Investigating, Chemists, and Chemical Students. Third 
Issue. Bevwed with addition of now tables and a 
section on Stoichiometry. Edited by John 0. Olsbn, 

M.A., Ph.D., Prof, of Analytical Chemistry, Polytechnic 
Institute, Brooklyn. Assistant Editor, Alfeed 
Mblhado, Brooklyn, N.Y. Cxmstablo & Co., Ltd., 
10, Orange Street, Leicester Square, liOndon, W.C. 
1914. Price 12s. 6d. 

Volume (8 by 6 ins.), containing frontispiece (Henri 
Moissau), 663 pages of subject matter, and an alphabetical 
index. The text is subdivided as follows I. General 
contents. II. Calculation of volumetric analyses. III. 
Calculation of gas analyses. IV. Physical coMiants of 
• chemical compounds, V. Specific gravity J?hl^. VI. 
Alcohol tables of the Bureau of Standards. VII. Equiva- 
lents of Weights and Measures. VIII. Thermochemistry. 
IX. Stoichiometry. X. New Books. List of the more 
important ones, published since July, 1909. American 
and English books. Foreign books, mostly German. 

NuTEinoN. A Guide to Food and Dieting. % Chab. 
E. SoHN. Henry Kimpton, 263, High Holborn, Loudon, 
W.C. 1914. Price Js. M. not. Also 40 and 42, 
University Avenue, Glasgow. 

Volume (7^ by 6 ins.), containing 246 pages of subject 
matter, seven illustrations, and an alphabetical index. 
The text is classified as follows I. General principles. 
II. Human body structurally regarded, chiefly with 
respect to the digestive system. III. Human body, 
chemically considered. IV. Classification of the con- 
stituents of foods. V. D^stion ; assimiUtion ; mete- 
bolism; reipiretion. VI. The body reouiteme^. VII. 
Infant feeding. Proprietary infant foods. Vlll. Meats, 
Ac. IX. Dairy produce, eggs, Ac. X. Broad and 
cereals generally. XI. Peas, beans, and other legi^^w 
foods. Xn. Starchy seeds, nuts, roots, Ac. XIII. Oily 
seeds, nuts, Ac. XIV. Fresh roots, Ac. Fruits, ^en 
vegetables, mushrooms, alga, Ac. XVI. Sugars, jams, 
oonfeotionery, pastry, Ac. XVII. Food adjuncts, diinto, 
condiments. XVIII. Cooking. XIX. Seasons for foods. 

The PuRUnoATioN of Gas by Heat. A Centtoy’b 
Peoobbss and its Lessons. Lecture dehvered by 
CHAEI.E8 Cabpentbe, D.Sc. M.InBt.C.E., before the 
Institution of Gas Engineers at Liverpool, Jum im, 
1914. South Metropimtan Gas Company, 709, Old 
Kent Road, London, S.E. 1914. 

Volume (8| by 6J ins.), with 49 pages of subject matter, 
with 7 illustrations. 

Tbxbty-Eiobth Annual Rbpoet of His Majesty's 
iNBPBorOES of Explosives ; being their Annual Report 
for the year 1913. [Od. 7650.] Wyman A Sons, 
Fetter Lane, B.C. Price 5|d. 

This nwk deals with the work of H.M. Inspectors of 
Bxplotivet nnder tbe Explosives Act of 1875 in oonneotioa 


with the manufacture, storage, packing and 'oouveyanoe, 
and imjiortation, etc. of ezpkMves. The appendices to the 
Report inolude itUer alia a list of explosives authorised'for 
manufacture or importation, and detoils of the importot^ 
of explosives during 1913. 

Bulletin of the Imfbeial Institute. Vol. XIL 
No. 3. July-September, 1914. Prioe 2 b. 6d. 

This issue of the Bulletin oontoins the results of investiga-^ 
tions in connection with the quality of rubber from various 
sources, the economic produoto of the Zanzibar Protectorate,, 
Sudan wheat, Burma pulse, and timbers from various 
countries. Information is also given respiting the* 
utilisation of fish and marino animals as fertilisers, tho 
tin resources of Australia, South Africa and Nigeria, tho 
trade in palm kernels, etc. 


*New Books. 

[The Boinao numerals In thick type refer to the similar olasslflcft- 
tion of abstracts under **Journal and Patent Literature*’ and 
in the **Liat of Patent Applications.” 


T Daugherty^ R. L. : Hydraulic turbines ; with a chapter 
* on centrifugal pumps. 2nd od., rev. and enl 
N.Y., MoGraw-HiU. 190 p. il. 8vo. 1914. $2. 

Hinckley, J W. : Chemical Engineering ; Notes on 
Grinding, Sifting, Separating, and Transporting Solids. 
Reprint^ from “ The Chemical World.” Or. 8vo, pp. 
112. Churchill, London. 1914. Not 28. 6d. 

Ivens, E. M. : Pumping by compressed air. N.Y,, 
Wiley, C. 6 X 244 p. Figs. 8vo. 1914. $3. 

II A Petroleum Year Book, The, 1914. Compiled and 
arranged by S. H. North. Cr. 8vo, pp.l02. 
Wilkinson, London. 1914. Not 6s. 

V Beyachlag, F., and Others : The Deposits of tha 
* Useful Minerals and Rocks, their origin, form and 
content. Vol. 1. 8vo, pp. 542. Macmillan, London. 
1914. Net 188. 


Eckel, E. C. : Iron oi-es ; their occurrence, valuation- 
and control. N.Y., McGraw-HiJl. 427 pp., U. 8vo. 
1914. $4. 

Mineral InduMry : Vol. 22 (1913) ; ed. by Q. A. Roush* 

N. Y., McGraw-Hiil. 1000 p. 8vo. 1914. |10. 

Weed, W. H. ; The Copper Handbook ; a Manual of 
the Copper Mining Industiy of the World. Vol. XI.. 
8vo, pp. 1456. W. Wesley, London. 1914. Net 208. 

Jonen, E. H. : Smelter construction costs. N.Y., 
McGraw-Hill. 152 p., il. 8vo. 1914. 82. 

V|T EUii, C. : The hydrogenation of oils ; catalyzers. 

and catalysis and the generation of hydrogen. 
145 illustrations. N.Y., Van Nostrand, c. il. figs. tabs. 

O. 1914. 84. 

XIXB Whipple, G. Ch. : The Microscopy of Drinking 
• Water. Third ed., re-written and enlarged^ 
with colored plates. 409 pages, 6 X 9, 74 figures, 6 fuR 
page plates in the text and 19 plates of organisms in 
colors. Cloth. 1914. Net 84. 

XXITl BUudale, W. C. : Principles of quantitative 

* analysis ; an introductory oourse. 70 illus- 
trations. N.Y., Van Nostrand. o. 10 x 394 p. D. 1914. 
Net 82.60. 

YYIV Blanchard, A. A., and Fk. B. Wadc\ Founda- 

• tions of Chemistry. N. Y., Am. Book Co.. 
C. 446 p. U. figs. D. 1914. 8L26. 

Oattermann, L. : The Praotioal Methods of Organic 
Chemistry. 3id ed. Or. 8vo., pp. 418. Maomillaii, 
London. 1914. Net 78. 6d. 

North, H. B. : Laboratory expf^ents in general 
ohemistry; 37 illustrations, 2nd eo., rev. N.Y., Van. 
Nostrand. o. ’13, '14. 6 X 206 p. figs- tabs. D. 1914. 
Net 81. 
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OIIMal Nottoof. 


APPOINTMENT OF NEW EDITOR. I 

The Council of the Society of Chemical Industry has ! 
Appointed Mr. Tom F. Burton, B.Sc., of 63, Molbury Gar- j 
•dens. West Wimbledon, S.W., to be Editor of the Society’s j 


Journal in place of Mr. Watson Smith, who hss resigned 
Mr. Burton will take up his duties at the new year. 


BOARD OF TRADE BULLETINS. 

Attention is directed to the notice, iqsortod in this 
issue of the Journal, relative to the BuUotins on varioos 
industries which have recently been issued by the Board 
of Trade. 


Journal and Patent Literature. 

Batkst SPKCiPiOATfONS may be obtained by post by remitting us follows • • 

Engli9h.—$d. each, to the Comptroller of the Patent Office, W. Temple Franks, Y^q., Southampton Buildings, Chancery Lane. 
London, W.C. 

United Siatet. — 1«. each, to the Secretary of the Society. 

Freneh.~l fr, 05 e. each, as follows; Patents dated 1002 to 1907 inclusive, Belin et Cle., f»6, Rue des Francs Bourgeotf. 
Paris (3o.) ; Patents from 1008 to date, L’Imprimerie Nationale, 87, Rue Vleille du Temple, Paris. 
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Boiler control ; Srienlific . F. D. Hargcr. Amer. 

Brewer’s Review, 1914, 28, 391 — ^392. J. Inst. Brew., 

1914, 20, 667—560. 

To minimise waste of the heating pow'cr of the fuel (see 
Table I.) continuous records of the temiwrature of the flue 
, -gases and of their content of carbon dioxide should be 
made. The temperature should be the lowest possible 
■with a good draught. An average of more than 7% CO, 
in the flue gases is rarely attained without the constant 
use of a carbon dioxide indicator. Carbon dioxide indi- 
cators are inexf)ensivo to maintain (about 50 cents, or 
2s. Id. a month), their life is long, and they give trust 
worthy results. The chief factor affecting the {jorcontage 
of carbon dioxide in the flue gases, is the air supply. 
The excess of air over that theoretically required for the 
complete combustion of the fuel should be kept as low as 
possible. A draught gauge should be used, especially 
when working with forced draught. The thickness of the 
fire-bed, and the intervals between firing, o^cially with 
hand-fired boilers, also exert an influence. The thickness 
of the flre-bod may vary with the draught available, the 
duty required of the boiler, and the class of fuol used, but 
in general it should be as even as jxwsible and free from 
Boles through which largo volumes of air can enter. 
Accumulations of soot in the tubes diminish the draught, 
and reduce the conductivity of the boiler plates ; a layer 
-of soot 4 in. thick will reduce the conductivity by about 
46%. 

Table I. 


Showing the percentage losses of coal corresponding to 
various percentages of carbon dioxide in the flue gases, 
for different flue gas temperatures. The air entering 


Corboo dioxide, 
per cent. 

Temperature of flue gases. 

300“ F. 

149“ 0. 

420“ F. 
215-6“C. 

640* F. 

282“ C. 

4 

89*40 

59*00 

78*8 

6 

32*00 

46*00 

64*0 

6 

26*30 

39*50 

52*6 

. 7 

22*50 

83*76 

46*0 

8 

19*70 

29 60 

39*4 

9 

17*82 

26*28 

86*0 

10 

16*77 

28*65 

81*6 

U 

14*38 

21*50 

28*6 

12 

18*U 

19*70 

26*3 

18 

! 12*10 

18*15 

24*0 


11*25 

16*90 

22*6 

% 

1 10*50 

15*70 

21*0 
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I Boilers : Serious corrosion of . A. Hoinzelmann. 

I Der Klein- u. Mittolbrauer, 1914, 238. Chem.-Teohn. 
j Rep., 1914, 88, 376. 

; The feed-water was very soft having a total hardnew of 
i only 3*6 degrees (German), the tom{x>rary hardness being 
j only 1 degree. It contained 3 grms. SiO, and 3 grms. of 
I nitrates jier 100,000. Chlorides wore present in very small 
I amount. Boilers were worked at aiiout 4 atmospheres 
i pressure for many years without trouble, but when 
j they wore replaced by boilers working at 10 to 12 atmos-^ 
I pheres, oonsiderablo corrosion was produced. After* 
' 2 months a hard crust, 6 mm. thick, had formed, and the 
i water blown off was found to bo strongly acid. The crust 
I contained 80% Fe,0, and 6% of alkim silicates. On tBo 
surface was a layer, 1 ram. thick, of oaloium sulphate. 
The action was due to the decomposition under pressure of 
the chlorides and nitrates by the silioic acid. The liberated 
mineral acids attacked the iron, and the resulting salts 
becoming hydrolysed, a progressive rusting of the boiler 
I took place. The trouble was overcome by adding suflioient 
I sodium hydroxide to the food water to ke^ the water 
I in the boilers alkaline to jihonolphthalein. This reaction 
I lietwocn silicic acid and nitrates in boilers is considered 
to occur only at a pressure of nearly 10 atmo^heros. 


Lubrication with oils and with colloidal graphite, C. F. 

Mabery. J. Ind. Eng. Chem., 1913, 6, 717 — 723. 
Comparative tests were made under varying oonditions 
in a Carpenter's machine (this J. , 1910, 614) fitted with hard 
Babbitt metal bearings, run at a speed of 450 revolutions 
per min., and at a pressure of 200 lb. per sq. in. When the 
bearings were lubricated with one of the beat motor 
lubricants (8 drops per min.), lor 2 hours, and the supply 
then stop{^, the oil film broke in 17 mins., whereas 
when the oil contained 0*36% of colloidal graphite, an 
extremely low and even ooemoient of friction oontinned 
unchangra for 6 hours after lubrication was stopped. Oil 
containing respectively, 0*1% and 0*6% ooUoidtf g^hite 
did not dve satisfactory results. When once sstMlished, 
a suitame surface could be maintained with 'a smaller 
proportion of graphite in the oil or a reduoed, quantity 
of oil containing the normal proportion. The aliae Inbri- 
oating effect was obtained by w use of 1 /tffth of the 
quantity of oil required in the ahsenoe of ooUoidal graphite. 
In orw experiment the pnwure was supported for nearly 
10 hours without the addition of fresh lubrioant This 
property of ooUmdal gra|diito is attributed to its saturating 
the metallic surfaces to form a graphoid ” surface in 
contradistinction to the film fcni^ by oil. In all 
oases the temperature increased with the duration of the 
teit up to a constant ralue not exceeding 66^ 7. (18^ C.)« 
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In genera], the lower the friction coefiioient, the lower 
the temperature. The advantages of the use of colloidal 
grwhite for motor oar engines are that it forms a graphoid 
surface on the bearings, which wears indefinitely, that it 
eliminates any chance of heating through irregular supply 
of the lubricant, and that it affords greater protection 
than an oil-film against sudden variations of strain on the 
bearings. — C. A. M. 

ExjAo8%Mity of mixtures of air and ammonia {Refrigerakra). 
Schlumberger and Piotrowski. See VII. 

Patents. 

DiachargtTig compressed gases from storage vessels. J. B. 

Spurge, London. Eng. Pat. 22,032, Sept. 30, 1913. 
To obtain a more regular flow from a cylinder of compressed 
or liquefied gas a heating coil is interposed between the 
cylinder and the expaiuiion valve, and to keep back {^rtie'es 
of liquid an intermediate vessel is interposed between the 
cylinder and the heating coil.— W. H. C. 

Heating and cooling fluids ; Apparatus for . W. 

Adams, Manchester. Eng. Pat. 27,499, Nov. 29, 1913. 
A DOUBLE coil is placed in a casing, 17, and surrounded 
with non-conducting packing. The liquid to bo heated 



(« oootod) eaters through the branch, D, passes through 
the annular space, C, between the pipes, to the globular 


expansion, S, and is discharged through a late ral branch 
not shown. The heating (or oooUng) agent enters 
through the branch, E, ^ses through the inner pi pe, B, 
and is discharged throu^ a branch which passes fr om the 
lower end, 0, through the side or bottom of the casing. 
The flow of liquid and heating (or cooling) agent is re gulated 
by the two plug-cocks, If, L, coupled together and o perated 
by the handle, M. Two pin-valves, i\7, 0, are provided 
to adjust independently the quantity of liquid flowing 
through each of the plug-cocks. — W. H. C. 

Briqueiting-machines. C. Korte, Leeds. Eng. Pat. 
22,277, Oct. 3, 1913. 

The briquetting press is operated mechaniesUy by a system 
of lever devices so arranged that when the desired pressure 
has been attained, the action of the levers, etc., is auto> 
matically stopped and reversed. — W. H. 0. 

Steam boilers^ surface condensers and the like ; Means for 

preventing formation of hard scale in and for 

removing sush scale. G. C. Jones, I.K)ndon. Eng. Pat 
22,767, Oct. 9, 1913. . 

In using the process described in Eng. Pat. 19,637 of 
1911, in which a current of electricity is passed between 
insulated anodes immersed in the water in the boiler 
and that portion of the boiler which is in contact with the 
water, the prevention of scale is only effective when the 
amount of alkali chloride present in the water is equivalent 
to the amount of calcium sulphate present. Tne claim 
is for adding a quantity not exceeding 1% of alkali chloride 
to the water. — ^W. H. C. 

Steam boilers ; Preverition of pitting and corrosion in . 

C. Haythorpe, London. Eng. Pat. 25,893, Nov. 1 2, 1913! 
Gkaphtte plugs are inserted into the carbon plates of 
compound zinc-carbon elements which are in metallic 
connection with the boiler shell below the water line. 

A fine deposit of graphite is formed on the boiler plates 
that come in contact with the heated water.— W. H. C. 

Cooling air or water ; Apparatus for . Heenan and 

Froude, Ltd., and W. Wheal, Manchester. Eng. Pat 
4369, Feb. 20, 1914. * 

In rotary cooling apparatus such as is described in Eng 
Pats. 6462, 20,880 and 28,666 of 1909 and 11,183 of 1911 
(this J., 1910, 9, 1146, 1446), baffle-plates or grids am 
placed in the air-outlet channel. The air impinges against 
these and suspended particles of watcT are deposited 

—W. H. c! 

Still. J. A. Ullman, New York. U.S. Pat. 1,113,616 
Got. 13, 1914 ; date of appl., Dec. 23^ 1913. * 

The side of the still is formed with a flange, 10, projecting 
inwards and having on its upper surface a groove, 6, 



into which the flanm, 6, of the still bottom, fits. The 
joint is made tight V of angle pieces and bolter 
13.—W. H, C. 
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Jft^rigeraHng apparatus ; Condensers for ammonia gas . 

J. Dwyer, Montclair, N.J., U.S.A. Eng. Pat. 25,686, | 
Nov. 8 , 1913. Under Int. Conv., Deo. 30, 1912. 

Qeoups of ** trombone ** ooils disposed vortioally and 
connected above and below with suitable headers, are 
arranged in a horizontal series, the bottom header of one 
group being connected with the top header of the next. 
The number of ooils in each group and hence the con* 
densing capacity is decreased from the inlet to the outlet 
of the series. — W. H. C. 

StiUs for the dissociation of chemical solutions by heat ; 

Continuous , R. Fabry, Sheffield. Eng. Pat. 337, 

Jan. 6 , 1914. 

Thb solution to bo dissociated, e.g. crude ammoniaoal 
liquor, sodium bicarbonate solution, etc., passes from 
the tank, 21 , in regulated quantity, through the cock, 22 , 



and the pipe, 25, into the upper portion of the dephleg* 
mator, A, where it serves to cool and condense the water 
vapour accompanying the dissociated gases. Another 
regulated portion of the cold liquid is fed through the 
cook, 26, and pipe, 27, into the bottom of the tubular 
preh^ter, D, through the opening, 8 ; rises through the 
tubes, X, and mixes in the chambw, V, with the liquor 
flowing down the dephlegmator, A. The hot mixed 
liquid then overflows by the pipe, U, into the dissooiator, B, 
down which it flows to the tubular superheater, C, where 
it is heated by steam introduced through the pipe, 1 . 
The liquor is oomnlotely dissociated in the vessel, B, 
and the spent resiaue risea throu^ the pipe, T, flows 
down the ppes, Z, of the preheater, D, parting with its heat 
to the inoomiim liquor, and is discharged through the pipe, 
9. By snitabfy appo^oning the fl^ of li<|^uor between 
the two diieotiw a nearly pure and dry gas is discharged 
throng J, and the liquid is at the same time oonroletelv 
disBomated with a miraum amount of steam.-^W. H. 0. 


Disiilling apparatus* A. G. Waterhouse, Assignor to 
Atlas Still %g. Co., New York. U.S. Pat. U 13,621, 
Got. 13, 1914 ; drte of appl., Oct. 31, 1910. 

Thk supply of liquid to a still is regulated by a valve which 
is operated by means of a thermal actuator (thermo- 
stat) placed in the still. — W. H. C. 

Centrifugal machine actuated by fluid pressure. A. F.. 

Dunsmore, Glasgow. Eng. Pat. 12,605, May 21, 1914. 
Tus supply of motive fluid is regulated by a spri^- 
oontrollea valve operated by means of levmv by the action 
of a governor mounted on the spindle Of the basket. 

-W. H. C. 

Separating liquid from solid matier ; Apparatus for — . 

H. C. Colburn, Victor, Colo. U.S. Pat. 1,112,119, 
Sept. 29, 1914 ; date of appl., July 23, 1918. 

A HORIZONTAL sorow oonveyor working in the trough- 
shaped bottom of a containing vessel forces thematenal 
against an abutment or projection and thence into an outlet 
pipe placed in line with the axis of the sorow. — W. H. 0. 

Dehydrating apparatus. I. S. Joseph, Rahway, N.J. 
U.S. Pat. 1,112,454, Oct. 0, 1914; date of appl., Jan. 14, 
1914. 

Tub materials to be dehydrated are carried by flat trucks, 
running on rails, through a shallow dehydrating chamber 
consiriioted jtarallol with and above the longitudinal 
combustion chamber of a glass furnace, and heated by 
radiation from the roof thereof. — W. H. C. 

Oas-desiccation. J. F. M. Patitz, Milwaukee, Wis., 
Assignor to Allis.Chalmers Manufacturing Co. U.S. 
Pat. 1,113,682, Oct. 13, 1914; date of appl., Deo. 21, 
1908. 

Tub gas is sucoossivoly compressed, cooled and expanded,^ 
and the condensed moisture removed. The dried gas is 
then again compressed.— W. H. C. 

Dust from exhaust gases ; Apparatus for removing — . 
F. Valeur, Gmunden, Austria-Hungary. U.S. Pat. 

I, 113,848, Oct. 13, 1014; date of appl., April! 0, 1914. 
The gases are passed through a flue which enters 
tangentially into the base of the chimney. Screens are 
fixed across the fiue at intervals and the oross-seotion 
of the flue is contracted at these points to cause a 

I momentary compression and reduction of velocity to allow 
the dust particles to deposit. — W. H, C. 

Filter-press. A. Burger, New Brighton, N.Y. U.S. Pat 
1,112,674, Oct. 6 , 1914 ; date of appl., April 8 , 1911. 
The outlet cooks of the chambers of the*filter>preBB are 
provided with pneumatic opening and closing devices 
and are oonneoted by flexible pipes with an apparatus 
for producing suction or pressure. The pressure or suction 
causes a piston in the pneumatic device to move in one 
direction or the other and in doing so to open or close the 
cook. All the cocks arc connect^ tOMther so that they 
can be opened or closed simultaneously. — ^W. H. C. 

Distribution of liquids; Apparatus the even—. 
A. Jonas, Leverkusen, Assignor to Farbenfabr. vorm. 
F. Bayer und Co., Elbeifold, Germany. U. 6 . Pat. 
1,113,643, Oct. 13, 1914. Date of appl., Deo. 28, 1910. 
See Fr. Pat. 421,962 of 1910 ; this J., 1911, 626.— T. P. B. 


nA.-FUEL; GAS; MUIERAL 0114 AMD 
WAXES. 

Carbon monoxide in mine air ; Methods of determination 
and a suggested method of removing it from air. J. HMxme, 
Trans. Inst. Min. Eng., 1914, 6 ^. J, Ohem., Met. 
and Min. Boo., 8 . Africa, 1914, 16, 59-60. 

The detenuinaUon is based on the reaction I|0|-{-500<<« 
OCOrf I 9 . sample is ooUeoted and meamned in the 

metel cylinder of an amparatos feaembHng a gacdsn* 
syringe, the piston-rod 01 which is graduated to show 

' »2 
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[Nbr. aOi mi 


percentages of carbon monoxide. It is passed successively 
through a solution of bromine, over solid alkali hydroxide, 
over iodine pentoxide {contained in a coil of glass* or silica 
maintained at about 170** C. in the upper part of a special 
safety lamp) and (a) through a standard solution of 
arsenious acid containing sodium bicarbonate and starch, 
until the latter attains a blue colour, or (b) over metallic 
oopmr (to absorb iodine), through a standard solution 
of alkali hydroxide, and through water containing phenol- 
phthalcin tinted by a trace ^ baryta, until the colour 
of the last solution is discharged. The volume of the 
cylinder and the quantity of standard arsenious acid 
or alkali hydroxide are adjusted so that no indication 
is obtained unless the air contains more than 0 01% CO ; 
while a dangerous j^roentage of the latter is indicated 
within a minute. Carbon monoxide in air is converted 
into dioxide, at ordinary temperature, by contact with 
finely divided platinum or palladium ; and the use of these 
or similar catalysts is suggested as the basis for a respirator. 

— W. E. P. 

Firedamp ; Electrical detection of . G. J. Ralph. 

Times Eng. Suppl., Oct. 30, 1914, 137. 

A PORTABI.E apparatus is described for detecting firedamp, 
and oomprises a Wheatstone bridge, of which two of the 
arms are heated platinum wires, one being in a closed 
space and the other cxtxMed to the atmosphere. In the 
presence of firedamp, the resistance of the exposed arm 
varies. The apparatus can be used with a separate 
battery or in conjunction with a miner's electric lamp. 

—A. T. L 

Coal : The composition of . Part 11. D. T. Jones 

and R. V. Wheeler, (hem. Soc. Trans., 1914, 105, 
2562-2605. (See also this J., 1914, 192.) 

The products obtained in the destructive distillation of 
* bituminous coal in a vacuum at not above 350“ C. were 
examined. The occurrence of aromatic hydrocarbons 
in the oils which were obtained cannot be reconciled 
with the theory which assumes a breaking off of hydrogen 
from hydrogenated aromatic nuclei, since this reaction 
does not take place much below 400° 0. An alternative 
theory ‘according to which complex hydrogenated groups 
arc broken down into a paraffin and naphthalene deriva- 
tives, as shown in the equation : — 


CH CH 



was supported by the results of the experiments. The 
neutral oils which were obtained in the distillate were 
found to consist of mixtures of naphthenes, olefines, 
and liquid paraffins, such as are obtained by distillation 
at higher temperatures. — J. N. P. 

Briqueites ; Rhemsh lignite in domestic and industrial 

use. W. Gellorich. Braunkohle, 1913, 11, 649— fi55, 
665—671, 733—740, 760—766. C3iem,.Teohn. Rep., 
1914, 88, 193. 

Liqnite in briquettes is found to be as effeotive as an equal 
weight of coal, in spite of its lower calorific value, and 
gives a producer gas bettor than that from coal, since 
it contains more carbon monoxide and hydrocarbons, 
and less nitrogen. — 0. E. M. 

BUimifums rocks of EsUand ; Com^ilion (d the and 

thdr deoomposUion products. Fokin. Gorny Journ. 
(Russ. Mining J.), 1013, 117. Chem. Tecnn. Rep., 
1914, 88 , 891. 

Tex bright yellow organic matter of the bituminous 
rooks of Estland cannot be extracted by organic 
solvents. It is obtained by leaching out the 
mineral constituents with different reagent, and con- 
tained: H 8 W— 9 02, C 72 S7-72-82, N 0‘68-0*68, 
0 141-16-24, and S 16-1*92%; sp. gr. M4. The. 
material is slightly hygroscopic, and on dry distillation, 


yields up to 80% of gas and oil and 20% carbon. The 
oil distillate, amounting to about 60%, is readily soluble 
sp. gr. 0-920— 0'945, coefficient of expansion 0*00067, 
in benzene, but only slightly in petroleum spirit (benzin). 
It has the viscosity 7*16 ; and contains : C 80*1— 81*86, 
H 8*71- 10*60, 0 7-26—8*71, 8 0*29-0*40%. Repeated 
distillation up to 160° C. gives 7*0% petroleum spirit. 
I The residues are only suitable for fuel.— J. N. P. 

Vasdine, oil for internal use. A. Vioario. J. Pharm. 

Chim., 1914, 9, 149—164. 

Vaseline oil or liquid paraffin is obtained from petroleum 
oils poor in vaseline, and is expressed in the process of 
prej)aring solid paraffin. As required by the f^nch 
Coacx it should be of Caucasian origin and consist of 
hydrocarbons of the series CnH,n. By comparison of the 
rak* of flow through a fine tube at the ordinary tomperatiin* 
it should have a viscosity 8 — 19 times greater than that 
of water. The sp. gr. varies between 0*840 and 0-890. 
Acids and fatty bodies should bo absent. American oils 
which arc less pure and limpid than the Russian oils have 
a sp. gr. of 0-870 — 0-945, and give a yellow to a black' 
coloration when shaken with concentrated sulphuric acid, 
a though they may be satisfactory when tested with 60*^, > 
acid. The oil can be purified by shaking a litre repeatedly 
with 50 grms. of concentrated sulphuric acid till the latter 
ceases to be coloured, then washing with sodium oarbonale 
solution, dehydrating with anhydrous sodium carbonate, 
and filtering. When subjockMl to artificial digestion 
I ex|>erimeuts under var\ing conditions, the oil w-as un- 
j attacked.— F. 8hpn. 

I 

I Lubrication with oils and wilh colloidal graphite. Mabcr>. 
i iSVc I. 

I Purifying blast-furnace gases by means of wakr^spray and 
I cooling. Bayer. <Scr A. 

1 

I Antiseptic properties of petroleum and its derimtives. 
j Charitschkow. See XIXb. 

I Patents. 

! Washing gases: Apparatus for and for analogous 

I purposes. W. B. Davidson, Birmingham and A. J. 

Liversedge, (’roydon. Eng. Pat. 9302, April 16, 1914. 

I The gas passes up the passages, G, Ji, and is deflected 
j towards the centre of the vessel, A, by the curved baffle, 2. 

I It then passes upwards through the B[)ace8 between the 
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aimuUtf plotw, 3, *nd throu^ the spray to the puMge, Q, 
next above. The washiiig liquid in the annular trough, i, | 
is lifted by the lower ends of the curved spraying devices, 
L, which are attached by the arms, My and th^looks, Ny 
to the cenUal rotating shaft. By and is thrown off as spray 
from the serrations, S, The spray is prevented from | 
passmg into the gas passage, 6r, by the annular plates, 3, I 
and collects in the outer annular trough, «/, from which | 
the liquid overflows through passages, Ky to the inner { 
trough next below. — W, H. 0. 

Fitd bioclc or briquet, A. F. van Hall, F. Basenau, and 
R. C. J. van Haaron, Assignors to Naamlooze Vennoot- 
schap Briquet Co. (Briket Maatsch.), Amsterdam. 
U.S. Pat. 1,114,715, Oct. 20, 1914. Date of appl., 
Aug. 5, 1910. 

See Fr. Pat. 428,900 of 1911 ; this J., 1911, 1243.— T. F. B. 

Coking proceas, L. L. Summers, Chicago. U.S. Pat. 

1,114,065, Oct. 20, 1014. Date of appl., May 13, 1013. 
See Eng. Pat. 2009 of 1914 1 this J., 1914, 1001.— T. F. B. 

Caa ; Apparatus for generating or producing . W. R. 

Degcnhardt, ICalgoorlie, Western Australia. Eng. Pat. 
22,618, Oct. 7, 1913. 

See Fr. Pat. 464,265 of 1913 ; this J., 1914, 472.— T. F. B. 

GaS'producer, A. von lieniely, Vienna. U.S. Pat. 
1,114,072, Oct. 20, 1914. Date of appl., Oct. 11, 1911. 

See Fr. Pal. 434,322 of 1911 ; this J., 1912, 323.— T. F. B. 

Manufacture of fireclay gas retorts and the like. Eng. Pat. 
26,590. ^See VIII. 


UB.-DESTRUCnVE DISTIUATION ; 
HEATING; UGHTING. 

Wood alcohol. C. Baskcrville. J. Ind. Eng. Chem., 1913, 
6, 7^8—772. 

PuRiFisn wood alcohol is sold in America under the names 
of “ Columbian Spirits,” ” Colonial Spirits ” and ” Man> 
hattan Spirits ” ; in Canada as ” Green Wood Spirits ” 
and ” Standard Wood Spirits ” ; and in Germany as 
” Pro Spirit.” Crude commercial methyl alcohol (” wood 
spirit,” ” wood naphtha ” or ‘‘ pyroxvlic spirit ”) contains 
variable proportions of methyl alcohol, acetone, methyl 
acetate and formate, dimethylacotal, ailyl alcohol, alde- 
hyde, meUiylamine, oil, water, etc. The ” tailings ” 
contain furfural, methyl-ethyl ketone, and allyl acetate, 
with small quantities of paraxanthine. The best com- 
mercial wood spirit contains 95% or more methyl alcohol, 
the common varieties 75 to 95%, and some only ^ to 40%. 
The crude alcohol as sold usually has a sp. gr. of 0*796 
to 0*875 at 15-5*’ C. In the United States hard woods, 
especially birch, beech, maple, oak, elm and ^Ider, are 
preferred for the distillation, though processes for the 
destructive distillation of sawdust and wood waste 
have been developed. The wood is seasoned for 1 to 2 
yean uid out into lengths of 50 in., which are distilled 
in iron retorts at 400° to 600° F. (200°— 260° C.). The 
volatile products are condensed, the uncondensablo 
portion returned and burned below the retorts. The 
pyroligneous acid (containing acetic acid, methyl alcohol, i 
acetone, oUyl alcohol, phenols, etc.), which separates 
on the top of the condensed products has a sp. gr. of 1*02 
to 1*00. It is used to a smiJl extent in the preparation 
of an impure iron aoetate known as ” black iron liquor ” 
or ” pyrolipate of iron,” but is usually treated to sepwate 
the methyl alcohol (about 4%), acetone aoetic acid by 
neutralisation with lime ana fractional ffit^aition. Three 
stills (2500 galls, each) are commoi# Hied* and the 
respective dilates oondain about 15, W and 82% wood 
atoonol Tne residue cl gray aoetate of lime is exported 
for the manufacture of ackio add, whilst the erode 


wood spirit is sent to a refinery for purification and 
rectification by (UstlUation from lime or oaustio alkhfi** 
Acetone cannot be separated by simple distfllation and 
various methods of sedating it have been devised, such 
as conversion into ooloraoetones of high b. pt. ; con- 
version into chloroform and distilling the mixture with 
chloride of lime ; crystallisation of the methyl alcohol 
with calcium chloride; formation of a methyl ester 
followed by distillation. During 1909 — 1910 there were 
in* U.S. A. 147 works distilling wood, employing 3030 
workmen, and making products (including 8,468,088, 
galls, of wood alcohol) of the value $0,737,000. In 1918 
there wore 63 manufacturers of wood alcohol. The 
exports of wood alcohol (mainly to Germany, Great Britain 
and Belgium) in 1911 were 2,040,000 galls, valued at 
$898,000. The crude wood spirit imports into Germany 
in 1911 amounted to 8,759,300 kilos., of which 4,168,700 
kilos, oamo from Austria, 268,700 Idlos. from Sweden, 
and 4,318,800 kilos, from the United States, whilst itt the 
same year Germany ei^ried 1,739,200 kilos, of purified 
wood spirit, mainly to ^anoe, Italy and Holland. Methyl 
alcohol is loss toxic to lower plants and infusoria but is 
much more toxic to higher animals and man than ethyl 
alcohol. Its use should therefore be prohibited in any 
liquid capable of being taken internally, whilst precautions 
should be taken to protect workmen from the toxic effects 
of the vapour.— 0. A. M. 

Tungsten wire filaments ; Preparation of . 0. Ruff. 

Z. Ver. deutsch. Ing., 1913, 57, 1615. Chem.-Techn. 
Rep., 1914, 8fi, 146. 

To prepare a dense, ductile wire suitable for electric lamps, 
pure tungsten is first obtained by reducing tho trioxiiie 
in hydrogen, and it is then compressed into rods which are 
hardened by heating nadually in a current of hydrogen 
in a tube furnace to 1000° C. for 1 hour. The rods are 
sintered by heating eloctrically up to 2860° C., the heating 
iK'ing carried out very oarofuUy and slowly, as the quality 
of toe final product largely depends on this process. 

! The rods are then hammered and rolled at 1200° — 1300° C. 

in a current of hydrogen in a special machine, tho operation 
I lieing repoatoil until the rods arc reduced to the desired 
I diameter. To point tho rods before inserting them in the 
I wire-drawing machine the ends of tho thicker rods are 
I dipped into molten potassium nitrite, and tho thinner (mes 
I are made the anode in an eleotrolytio oell containing 
! potassium cyanide. The finished tungsten wire is silvery 
I white, moUeablo, tough, ductile and non-magnetio. It is 
stable in air at ordinaiy temperatures but oxidises at 
I a red heat so that cloctrio lamps with tungsten filaments 
have to be exhausted. — T. C. 

Coconut and its productSy with special r^ereftce to Ceyhn, 
Pratt. 8te XII. 

Patents. 

Coal or other solid material ; Apparatus for the dUBUedion 

of . T. Hughes, London. Eng. Pat. 23,418, Oct. 16, 

1913. 

A VERTICAL metal retort is formed with a central hofiow 
wall containing the heating flues, and intermediate lonvred 
walls arranged so as to support a thin layer of the coal on 
either side of the central wall, and to provide a ooHeoting 
chamber for the distillation products adiaeent to the 
outer wall of the retort. The retort may be circular k 
plan, the walls and chambers being of annular form. 
I The floor of the retort is carried on rails on a base-plate 
which can be lowered for withdrawing tho charge, — ^A.T.L 

Absorbent or decolorising substance ; Manufacture of an 

. Aktiebolaget Kolm. Ger. Pat. 276,^, Oct. 1. 

1913. 

The bituminous oonoretions containinff uranium, whioli 
are found in certain alum shales in Sweden and elsewhora, 
known as “kolm,” are subjected to di^ distillation, 
preoeded or followed by extraction with water or, aoids, 
The product may be used for deooloriiiDg saooharim 
juioes and other liquids.— T. F. B, 
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ApfMmiw for the treatment [destructive distUkUion] of 
nitrogenoue waste, sewage sludge and the like. Eng. rat. 
21,656. SeeXIXB. ^ ^ 

Recovery of valuable products [oil and combustible material] 
from clay and the employment of such products in the 
manufacture of bricks. Eng. Pat. 28,191. See VITI. 


in.-TAR AND TAR PRODUCTS. 

Benzoic acid ; Quantitative study of the sulphonaiion of . 

J. Maarse. Roc. Trav. Chim. Pays-Bas, 1914, 33, 207— 
238. 

Benzoic acid was aulphonated by heating with 4 to 16 
timoB its weight of 03—100% sulphuric acid at from 140*" 
to 209® C. and for from 6 to 91 hours. o-SuIphobenzoic 
acid was not produced under any of the above conditions. 
The principal product was the rn-acid together with a 
small prmiortio^ generally less than 10%, of the p-acid. 
Prolonged heating or high tomporaturoa favoured the 
formation of the latter. The benzoic acid was incom- 
pletely sulphonated when heated to 140° C. with 4 times 
its weight of 93% acid for not more than 24 hrs. With 
larger proportions of acid, or more concentrated acid, or 
at nighor temperatures, the whole of the acid was siil- 
phonated.— F. Shdn. 

Patent. 

Coal-tar or its products ; Treatment of for the removal 

of the properties therein tending to induce pitch-cancer. 
H. W. Robinson, Sedgley. U.S. Pat. 1,114,045, Oct. 20, 
1914. Date of appl., Feb. 11, 1914. 

See Eng. Pats. 4159 and 10,156 of 1913; this J., 1914, 
412.— T. F. B. 


IV.--€0L0URING BIATTERS AND DYES. 

Supjdy of dyestuffs and colours. Board of Trade Announce- 
ment, Nov., 1914. 

The Board of Trade has had under consideration the 
question of the supply of dyestuffs and colours, the 
deficiency of which at the present time, owing to the 
cessation of supplier from Germany, is causing groat 
apprehension in the textile trades and in other important 
British industries. After consultation with the Committee 
on Chemical Manufactures, appointed in August last 
•mder the chai|man8hip of the Lord Chancellor, it appeared 
to the Board advisable to take such stops as were possible 
to develop the immediatdy available sources of supply, 
and also to encourage tlie permanent manufacture of 
dyestuffs and colours in the United Kingdom on a large 
scale, 80 as to guard against any recurrence of the present 
difiiculty. As regaids interim ’stops, arrangements have 
been made to encourage the immediate expansion of the 
various existing sources of supply. As regards the 
permanent supply, after preliminary consultations with 
representatives of some of the principal bodies of con- 
snmera, a meeting was held at the offices of the Board of 
Trade on Tuesday, November 10, which was attended 
by representatives of 22 important associations and firms 
enga^ in the oolour-using industries. I'here was laid 
before the meeting a scheme for the formation of a limited 
company with a Targe capital of which the bulk would 
be snbsoribed by the consumers of dyestuffs and colours 
and others interested, the Government indicating their 
willingnosB conditionally on this being done to suMcribo 
a certain proportion of the share capital and to guarantee 
the interest on a large debenture issue for a term of years. 
Freoautions would be taken to preserve the British 
control of the enterprise and to prevent undue encroach- 
ment on other branches of the ohemioal trades. The 
meeting was informed that preliminary arrangements 
ha4 been made enabling the Government to acquire 
important dye-prodnoing works in this oountry for the 
porpoees of the new company if established, and that the 


Government would be prepared to take all neoeisary 
steps to seoure the acquisition of any other oonoems in the 
United Kingdom whose transfer to the new company 
might be desirable. The meeting unanimously adopted 
a resolution approving in principle of a national effort 
being made by ^e trade to increase the British supply of 
synthetic colours and weloomiug the assistance of the 
(^vemment for that purpose. A small oommittee 
representing the trades ooncemed was appointed to confer 
with the Board of Trade with a view to the elaboration of a 
scheme on the hues discussed at the mooting. 

A further announcement as to the proposed company 
will be made at an early date. 

Phthalein dyestuff (ff the naphthalene series ; New . 

[Indicator.] E. Konig. Chem.-Zeit., 1914, 38, 483. 

A NEW dihydroxynaphthophthalein is formed by melting 
2 mols. of l.6-dihydroxynaphthalone with 1 mol. of phthalic 
anhydride. It forms a scarlet chloride and bluo-groen 
alkali salts. Methylation gives a colourless other, soluble 
in sulphuric acid with b scarlet colour and intense fluores- 
cence. It gives dibromo- and di-iodo-compounds and a 
disulphonic acid, the latter forming a colourless dipotassium 
salt and a blue-green fluorescent tetra- potassium salt. 
The new phthalein is too sensitive to alkalis to bo used 
in dyeing ; in fact it servos as an indicator and can advan- 
tageously replace phenolphthaloin in titrating yellow or 
red solutions. — J. B. 

N-Methyl-a'acetylindole. Diels and Durst. See XX. 
Patents. 

Vat dyestuffs of the naphthalene series ; Process for preparing 

. M. Kardos. Ger. Pat. 276,956, Oct. 10, 1913. 

Addition to Ger. Pat. 276,367 (see this J., 1914, 1645). 
NAPHTnALBNEDiCAEBOXYLic acid imine or acenaphtheno- 
quinone oxime, in either of which the NH-group contains 
an alkyl, aryl, or similar substituent, is fused with an 
alkali hydroxide, or the dyestuffs obtained according to 
the principal patent are treated with alkylating or arylating 
agents. The dyestuff from N-mothylnaphthalenodicar- 
boxylic acid imino dyes cotton pure red shades fast to 
chlorine and light. — T. F. B. 

Azo dyestuff which may be developed on the fibre ; Manufac- 
ture of an . 0. Muller, Assignor to Kalle und C<». 

A.-G., Biebrioh on Rhine, Germany. U.S. Pat. 1,113,468, 
Got. 13, 1914. Date of appl., Nov. 13, 1913. 

See Ger. Pat. 275,660 of 1912 ; this J., 1914, 828.— T. F. B. 

Azo dyes for wool. P. Hauptmann and A. Rohde, Lever- 
kusen, Germany, Assignors to Synthetic Patents Co., 
New York. U.S. Pat. 1,113,622, Oct. 13, 1914. Date 
of appl.. Sept. 4, 1913. 

See Ger. Pat. 269,213 of 1912 ; this J., 1914, 247.— T. F. B. 

Sulphur [sulphide] dye ; Oreen . J. Flaohsl&nder, 

Assignor to Farbenfabr. vorm. F. Bayer und Co., 
Elberfeld, Germany. U.S. Pat. 1,113,766, Oct. 13, 1914. 
Date of appl., Aug. 9, 1911. 

See Eng. Pat. 30,104 of 1910 ; this J., 1912, 66.— T. F. B. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Cellulose ; The methylation of . Part II. Hydrolysis 

of methylated cellulose. W. S. Denham and 11. Wora- 
house. Chom. Soo. Trans., 1914, 105, 2357 — ^2368. 

The formulae given in the previous paper (this J., 1918> 
974) are not to be taken as representing the composition 
of definite homogeneous methyloelluloBes. Methylation is 
progr^ive without definite stages; the peroentAge of 
combined methoxyl inoreases with the number of snooMve 
treatments ; after six methylations prodoots coataining 
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28r89 and 25-07% OCH, were obtained. All the opera* 
tiQM were attended by lose of wei^t, particularly the 
eixth methylation which was carried out with more con- 
oentraled sodium hydroxide (38*3 grms. per 100 o.c.). 
The highly methylated preparations were hydrolysed at 
0® C. by means of hydr^hlorio acid saturated with the 
gas at that temperature (cf. Willstfttter and Zechmeister, 
tl^ J., 1913, 822) ; solution and hydrolysis took place 
without evidence of profound decomposition. The 
products of hydrolysis wore resolved by a complex series 
of fr^ionations with solvents (ether and acetone) and 
by distillation of methvlglucosides prepared from them, 
into a mixture of moth^^exoses ; no disaccharide was 
detected. The substances actually isolated may be 
olass^ed as follows : — an amorphous monomethvlglucose 
or mixture of several ; an amorphous diniethylglucose or 
mixture of several ; a crystalline trimethylglucose ; a 
trace of a ci^tallino compound, possibly totramethyl- 
glucose. No dextrose was isolated but strong presumption 
of the presence of unmethylated hexose was obtained. 
The presence of small traces of tetramethylgliicoso may 
be duo to the depolymorisation of the celluhjse during the 
methylation treatments or else to the existence of terminal 
dextrose residues in the cellulose molecule. Substantially 
the highest product of the methylation of cellulose is 
represented by trimethylglucose after hydrolysis, which 
oo^nns the existence of three free OH groups in the C- 
unit. As the trimethylglucose crystallised readily and 
was apparently a homogeneous substance, occurring in 
the a form, there is a presumption in favour of the sym- 
metrical linkage of the dextrose residues in the cellulose 
molecule. The trimethylglucose isolated in the crystalline 
form amounted to 10% of the crude product and a further 
quantity remained in the mother liquors ; it did not yield 
an osazonc, and its constitution has not been definitely 
determined. — J. F. B. 


Coconut and itd products, with special reference to Ceylon. 
Pratt. See XII. 


Paper, pasteboard, and cardboard. Board of Trade 
Bulletin No. 90. 

May be obtained from the Board of Trade, Commercial 
InteUigonce Branch, 73, Baainghall Street, E.C. 

Patents. 

Pa^ pulp Apparatus for straining . W. W. 

Beaumont, London. Eng. Pat. 22,094, Oct. 1, 1913. 
Addition to Eng. Pat. 23,191, Oct. 10, 1912. 

The gradual rotation of the straining drum is produced by 
the action of vibro-motors applied to the cradle arms in 
which it is mounted, the vortical and horizontal movements 
of the vibro-motors being compounded to produce a 
circular or elliptical motion of the drum. — J. F. B. 

Pulp-mixing chests and the like. S. Milne, Edinburgh. 
Eng. Pat. 10,154, Apr. 24, 1914. 

Tse floor of the chest slopes towards the centre and the 
comers between floor and side are rounded. At the 
bottom of the central vertical shaft is fixed an agitator 
with flat vertical blades arranged to force the pulp outwards 
onlpr. Higher up on the shaft a propeller is fitted with 
helical blades arranged to force the pulp downward 
into the sphere of action of the agitator. — J. F. B. 


VL— BLEACHING ; DYEING ; PRINTING ; 
FINISHING. 

Adsorption and stabUisatian. [Theory of dyeing.] J, C. 
Bluoher and £. F. Famau. J. Phys. Chem., 1914, 18. 
529-«-640. 

To account for certain apparent anomalies in the dyeing 
of silk, as viewed from me standpoint of the a^rption 


theory, Bancroft (see this J., 1914, 197, 349, 589) advanced 
the view that substances when adsorb^ may be rendered 
more stable. Blue hydrous copper oxide, for examj^, 
is readily transformed into the black oxide at KXr 0., 
but is stable when adsorbed on wool and also in presence 
of small quantities of manganous sulphate, and, aoomding 
to the present investigation, many other salts ‘(ZnS04, 
NiSO^, CoC3„ A1.(S04)4, Cri(S04)|, HgClj) behave 
similarly. The stability of blue hydrous cobalt oxide 
is increased by hydrous nickel oxide (Benedict, J. Amer. 
Chem. Soc., 1994, 86, 695) and by adsorb^ cobalt 
sulphate (Hantzsoh, Z. anorg. Chem., 1912, 78| 804) ; 
and the effect of the former has been made to serve 
08 a very delicate test for nickel, the rapid change of 
fn3shly precipitated blue* hydrous cobalt oxide into 
the normal pink hydroxide being retarded in presence 
of nickel. Ine red dyeing of hydrous aluminium oxide 
from a blue colloidal soluUon of Congo acid, regarded by 
Bayliss (this J., 1911, 1093) as evidence of the formation of 
a r^ aluminium salt, is considered to be due to the stabilisa- 
tion by the hydrous aluminium oxide of a red Congo acid 
unstable in aqueous sus|)ension. Certain anomalies in 
the dyeing of silk with picric acid dissolved in organic 
solvents are probably to be accounted for by tautomerism 
and the slowness with which equilibrium is attained. — ^A. S. 


Patents. 

[Washing] Treaiing textiles, pieces, warps, etc., unih liquids i 

Machine for . J. S. Ainley, Huddersfield. Eng. 

Pat. 29,928, Deo. 30, 1913. Addition to Eng. Pat. 6970, 
March 22, 1913 (this J., 1914, 251). 

The fabric is cuttled on to an endless apron which travels 
intermittently over a solid supporting toble whereon it is 
pressed or “ possed ** by the action of rollers moved 
intermittently towards and away from the portion of 
fabric lying on the apron. — J. B. « 


Cop’dyeing and like machinery. F. Riley and J. H. Riley 
and Co., Ltd., Bury, Lancs. Eng. Pat. 30,025, Deo. 31, 
1913. 

The gauze envelope which encloses the oops disposed 
radially on the outside of a vertical cylinder with deep 
projecting flanges, top and bottom, and which beds against 
low projections on the inner faces of the periphery of 
these flanges, is held in position by rods having reduced 
shouldered ends passing through holes in the flanges. 
One of the reduced ends of the rod, considerably longer 
than the other, is surrounded by a helical spring 
the rod may be removed by lifting it against the pressure 
of the spring. — .1. F. B. * 


Dyeing process. J. J. Fearon, Assignor to C. J. Fox, 
Philadelphia, Pa. U.S. Pat. 1,113,765, Oct. 13, 1914; 
date of appl.. May 2, 1913. 

In dyeing sulphur colours on skein yam the hanks are 
first dyea in the usual way and then washed in the same 
vessel, air being circulated through the mass of yam duriim 
washing, or air may be forced direotly into the dye* bath 
after the dyestuff has been exhaiisted. — J. B. 


Dyeing apparatus and process. A. J. and J. A. Rau, 
Clifton, N.J., U.8.A. Eng. Pat. 22,595. Oot 7, 1918. 
Under Int. Conv., Oct. 17, 1912. 

See Ft. Pat. 463,603 of 1913 ; this J., 1914, 418.~T. F. B. 


Dyeing machine. R. D. Booth, Philadelphia, Assignor to 
The Psarksi Dyeing Machine Co., Cleveland, Ohio. 
U.S. Pat. 1,118,405, Oct. 13, 1914. Date of ai^, 
Oct. 16, 1911. 

Six Fr. Fat. 436,986 d 1911 ; this J., 1912, 430.~.T. F. B. 
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Irofit VMurcwry and artenic; DekrmijuUion of in 

nUphwric acid. H. Nisjenson. Chem.-Zeit., Sept. 29, 
1914. Kuwm. J., Nov. 14, 1914. 

In an Erlenmeyer flask 60 grtna. of pure zinc are placed, 
and 100 c.c. of sulphuric acid, freed from HNO. by heating, 
are added by moans of a burette. The hydrogen is 
})as 8 ed into a small Erlenmeyer flask, containing 1 c.c. 
of bromine, 100 o.o. of water, and a few droM of sulphuric 
acid. After about an hour and a half nearly all the zinc 
will be in solution. The rest of the zinc, wnioh contains 
mercury, as an amalgam, is Altered, washed and dried. 
After being mixed with freshly burnt calcium oxide, it 
is placed in a porcelain crucible, covered with a weighed 
cover. The upper hollow of the cover is filled with cold 
water and the crucible is cautiously heated for ten minutes ; 
the cover is washed with alcohol, dried in a stove, and 
weighed. The iron will be in the filtrate and is titrated 
with N/lOO permanganate. The arsenic is absorbed as 
AsHg by the solution of bromine. The bromine is evamr- 
ated bv heating the solution. The colourless liquid is 
reduced by boiling with NaiSOa after which hydrochloric 
acid is added. The arsenic is titrated with a N /lO KBrO, 
solution, using indigo as an indicator. One c.c. of KBrOs 
solution correspond with 0*00375 grra. As. ^ This analysis 
of technical sulphuric acid can be done in about five hours. 


Potaaaium-phosphork acid-waier and ammonia phoiphoric 

acid-waier} Th€ ternary syatems . E. G. Parker. 

J. Phys. Chem., 1914, 18,' 653— 661. 

Study of the systems mentioned in the title showed that 
at 25° C. the stoble solid phases in contact with solutions 
Qontaining ortho-phosphoric acid and potassium or 
ammonium are KH,P 04 ,HaP 04 ; KHaP 04 ; K.PO 4 ; 
K,P04.3H,0; KOH,2HaO; (Nll 4 )HjP 04 ; {NH 4 )aHP 04 . 
and (NH 4 )|P 04 , 3 Hj 0 . Some experiments were also made 
with solutions containing both potassium hydroxide and 
ammonia in addition to phosphoric acid, and the results 
arc tabulated. One of the solutions was allowed to 
stand over sulphuric acid at 25° C., until both the sulphuric 
acid and the solution wore constant in weight and a solid 
had separated from the solution. The solution then con- 
tained NH 4 1*81, K 4*95 and PO 4 3*96 mols. per 1000 grms., 
and in the solid which separated, substances having similar 
optical properties to KH,POi and KsP 04 wore recognised ; 
two double salts, one or both of which was unstable iu the 
air (with liberation of ammonia), or an unstable double salt 
and a solid solution were also probably present. To obtain 
a compound cofitaining potassium, ammonia, and phos- 
phoric acid, stable at the ordinary temperature — the 
chief object of the investigation — it will be necossaiy to 
use more acid solutions. — ^A. S. 


Antmonium p^oapkamolybdate ; Behaviour of with 

ammonium hydroxide. P. B. Sircar. J. Amor. Chem. 
Soo., 1914, 86 , 2372—2374. 


In W (^*8 method of determining phosphates (Chem.-Zeit., 
21, 442) the phosphoric acid is precipitated as ammonium 
phoBphomolybdate and this is dissolved in ammonia, and 
the pnosphoric acid re-precipitated with magnesia mixture. 
According to Gibbs (Amer. Chem. J., 1891, 5, 361, 391) 
crys^of 2 (NH 4 ),P 04 , 5 MoO„ 7 H, 0 , separate when the om- 
moniaoal solution of the phosphomolybdate is allowed to 
stand. The author finds that when ammonium phos- 
phomolybdate is treated with a moderate cmantity of strong 
ammoma solution, white crystals of (NH 4 )^o, 07 , 3 NHa, are 
formed, whilst with a large excess of ammonia the crystals 
which separate at first, re-dissolve, and subsequently a 
flooculent precipitate of (NH 4 },HP 04 , is produced, which 
is veiy l^grosoopic. The compound, (NH 4 )jMO| 07 , 3 NH|, 
loses ammonia on standing and yields (NH 4 )|M 0 | 07 . It 
sometimss oontains 0 * 1 — 0 * 2 % of phosphoric add, proMbly 
adsorbed. In a very few oases the salt described by Gibbs 
{loc, eif.) was obtain^-^A. 8. 


Ammonium chloride; Cruitattiealion of tn eitba, 

A. Dubose. Bull. 800 . Ind. Rouen, 41, 336. Fharm. 

J., Nov. 14, 1914. 

Cubical crystals of ammonium chloride may be obtained 
by adding small amounts of copper or iron salts to the 
crystallising solution. The best results, however, are got 
by using 1 of ammonium acetate per 1000 , adde^ to the 
solution in the concentration oath at 100° C. The 
ammonium acetate is probably decomposed to acetamide, 
and it is to the latter compound that the modification of 
the crystalline form is due. 


Potassium chloride from freshly-cut kdp ; Leachiitg of . 

A. R. Merz and J. R. Lindemuth. J. Ind. Eng. Chem., 

1913, 6 , 729—730. 

Largs samples of the alga Macrocystis were towed through 
sea-water, and portions subsequently analysed in the wet 
condition and after drying l^fore and after this treat- 
ment. The ash ranged from 2*76 to 3*40 ; KCl 16*97 to 
27*87, N 0*79 to 1*07, and I 0*06 to 0*16%, Another 
sample contained from 16*29 to 32*05% KCl. The stems 
ooDtainod more {potassium than the leaves, ami the 
variations wore duo solely to the difiiculty of obtaining 
an average sample. These results show that freshly -out 
kelp docs not lose its potassium chloride when immersed 
in sea-water, at all events for periods up to 135 hours. 
A sample of the rook weed “ sea-lettuce ” contained 
47*41% KCl. Hence its presonoo in kelp is not detri- 
mental ; but its collection would prove too expensive for 
it to be an economic source of potash. — ^C. A. M. 


Potassium iodate ; Photolysis of . J. H. Mathews 

and H. A. Curtis. J. Phys. Chem., 1914, 18, 641 — 652. 

A MIXTURE of potassium iodate and iodide in solution is 
decomposed much more rapidly under the influence of 
ultra-violet light than is a solution of either salt alone. 
The rate of decoiwposition of iwtossium iodate by light 
decreases slowly when the solution is exposed to the air. 
The decomposition is inhibited when the solution is kept 
saturated with oxygen, but is greatly accelerated by 
carbon dioxide. In the photolysis of potassium iodato 
the two reactions : 

KI03:::=KI-f30; 

6K1 + KI( > 3 -f 6 COa+ 3 H 3 O = 6 KHCO 5 + 61, probably 
occur, the second with a much higher velocity than the 
first. — X. S. 


Silver nitrate solutions; The solvent j/roperties of . 

The silver wUameter. III. T. M. Lowry. Roy. Soc. 

Proc., 1914, A91, 63—71. 

Among impurities which may influence the weight of tho 
deposit in the silver voltameter are substanoes which 
altnough almost insoluble in water dissolve in silver 
nitrate solutions and are thus precipitated when sui^ 
solutions become impoverished during electrolysis. The 
influence of dilution and of temperature upon the solubility 
of silver chloride, silver bronflde and silver sulphide in 
silver nitrate solutions is indicated in a series of solubility 
curves. The solubility of silver chloride in solutions A 
hydrochloric acid and of sodium chloride is also similarly 
recorded. Black silver sulphide was permanent in 
contact with silver nitrate solutions up to 10 % strength ; 
bnt with increasing concentration the change to the 
yellow variety was more and more rapid.— J. R. 

Hyd/rogen peroxide ; Preservation of . J. H. Walton, 

jun., and R. 0. Judd. Z. physik. Chem., 1913, 88 , 315. 

Ghem-Techn. Rep., 1914, ^ 85. 

Concentrated solutions of sodium chloride will preserve 
hydrogen peroxide; the time required for the decom- 
position of half the peroxide in a solution is approximately 
doubled by the addition of 1 mol. NaCl per litre. Sulphnrio 
acid even in a concentration of O'OlXldd grm. per li^ has 
a pronounced retarding influenoe on the decomposition. 
A still better {weservative is acetanilide, which is effective 
even in solutions containing positive oatalytio agent<t 
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such M fodium hydroxide, vad abo soluble matter from 
glasi.~<;.A.M. 

Svlfhwr : A new modificaiion of . A. H. W. Aten. 

2f. physik. Chem., 1013, 88, 442. Chem.-Teohn. Rep., 
1914, 88, 247. 

Ths enhanced solubility in sulphur monoohioride of 
sulphur previously heated to 170° C. points to the presence 
of a maximum of 6% of the new allotrope (Sjt), which, 
however, has not been isolated. Similar solubility 
relationi^ps hold for carbon bisulphide and toluene ; 
and all the solutions are yellow. — J. R. 

Olucinum (beryllium) eulphaie and its hydrates. F. 
Taboury. Compt. rend, 1914, 169, 180 — 182. J. Chem. 
Soc., 1914, 106, ii., 728. 

Thb progressive dehydration, by heating, of the betra- 
hydrate of glucinum sulphate confirms tne existence of 
the di- and mono-hydrates, the former being obtained at 
550 — 60° C. and the latter at 100° C., and indicates the 
existence of a hemihydrate obtainable at 160° — 160° C. 
Tie anhydrous salt obtained at 260° is stable up to 630°— 
540° C., and thus allows of the estimation of glucinum in 
the form of its sulphate. Glucinum sulphate does not 
form acid salts even when dissolved in sulphuric acid. 

Terbium. C. James and D. W. Bissid. J. Amer. Chem. 
Soc., 1914, 86, 2060—2066. 

Teebium was rapidly separated from gadolinium by 
fractional crystallisation of the bromates, about 30 grms. 
of very pure terbium oxalate, giving a black oxide, TOing 
obtained from some kilos, of mixed bromates of gadolinium, 
terbium, dysprosium, holmium, and, in traces, yttrium 
and erbium. The absorption spectrum given by a strong 
solution, of terbium nitrate consisted of a single band in 
the blue, and the authors conclude from their investigation 
that there is only one terbium. A mixture of air and gas 
directed upon terbium {wroxido or upon gadolinium oxide 
containing terbium iJeroxido, heated almost to redness, 
caused incandescence, the gas usually taking fire. — F. Sodn. 

Neoytterbium ; J eolation of . J. Blumenfold and G. 

Urbain. Compt. rend., 1914, 169, 323 — 326. .1. Chem. 
Soc., 1914, 106, ii, 731. 

I'UB authors have submitted the earths of the ytterbium 
group, in the form of their nitrates, to a process of fractional 
crystallisation (compare Urbain, J. Chem. Soc. (Abs.), 
1907, ii, 956 ; 1908, ii, 108), following the stages in the 
purification by measuring the coefficients of magnetisation 
of each fraction. After four thousand crystallisations 
they have obtained eight successive fractions having the 
same coefficient, indicating the isolation of a definite 
compound. The metal of the nitrate corresponding with 
these fractions they call “ neoytterbium,” The para- 
magnetism of its oxide is 33*6, and the atomic weight of 
the metal is 173*54. The spectra of these fractions show 
but very feebly the strongest rays of lutecium (corajpare 
Urbain, loc. cit.), or of thulium (compare 8oret, •!. Chem. 
800. (Abs.), 1880, 7, and Oeve, ibid.). The spectra do not 
contain the rays of aldebaranium, as indicated by Auer von 
Welsbaoh (compare this J., 1914, 21). 

Radium: uranium ratio in camotite^. 8. C. Lind and 
C. F. Whittemore. J. Amor. Chem. Soc., 1914, 86, 
2066—2082. 

Samples of carnotite representing large quantities (a few 
hundred pounds to several tons) of ore ^owed a Ra : U 
ratio identical with that of pitchblende, 3*33xl0,~7 
whereas those from a few pounds of ore tended to exhibit 
abnormal (high or low) ratios. This is explained by 
supposing that transposition ” of radium has occurred 
within the ore bed, pr^uoing local differences which are 
equalised in mixing large quantities of ore. Radium 
was determined by the emanation method in one operation, 
either by solution or by ignition, and always after attain* 
ment of equilibrium in sealed glass tubes, for a month or 


more ; fn^on with oarbonato or fusion followed by solntioii 
gave low results. The ” emanating power ” of oamotite 
was found to be 16—60%. — F. Sodk. 

Neon and helium ; Production of , by the electrical 

discharge. J. N. Collie, H. S. I^tterson, and 1. Masson- 
Roy. Soc. Proo., 1014, A 91, 30 — 15. (See also this J,, 
1913, 231.) 

Vaeious forms of apparatus employed for the passage of 
the electrical discharge through hyarogen at low pressures 
are described. With every precaution against atmospheric 
contamination by leakage the formation of neon and helium 
was repeatedly observ^, although occasionally negative 
results w*ere obtained. The absolute and relative amounts 
of noon and helium varied considerably in the different 
experiments. The poraibilities of leakage, permeation, 
and occlusion are dismissed in favour of the actual pro- 
duction of the inert gases through the agency of the dis- 
charge. — J. R. 

Charcoal ; Absorption of gases by at low temperatures, 

G. Claude. Comptes rend., 1914, 158, 861—864. 
Hvdroosn forms an exception to the general rule that the 
absorption of a gas by charcoal at low temperatures 
depends upon the ease of liquefaction of the gw. In 
comparative experiments on tne absorption of nitrogen, 
neon, helium and hydrogen by 0000-nut charcoal at 
— 195*5° and — 182*5° C., using an arrangement similar 
to that employed by Dewar (Proo. Roy. Inst., 1907, June 
7), at the same pressures the absorption of hydrogen 
was enormously greater than that of either helium or 
neon, although, in accord with Dewar's observation, not 
so great as that of nitrogen. — G. F. M. 

Air and ammonia ; Explosibility of mixtures of , 

F. 8chIumhorger and W. Piotrowski. J. Gasbol., 1914, • 
57, 941—943. J. Gas Lighting, 1914, 128, 366. 

An explosion at an ice -factory by which damage to the 
factory and injury to the stoker occurred, was investigated 
by H. Bimto, who found that the explosion must have 
been one of a mixture of air with ammonia that had 
escaped from the refrigerator. The authors have further 
investigated the subject. They find that the chief reason 
why mixtures of air and ammonia in experimental trials 
have not exploded hitherto, is that narrow tubes like 
burettes, etc., have been used, and the cooling effect of 
their walls is proportionately great in the case of such 
explosive mixtures. The mode of ignition, too, is known 
to have an effect in such oases. A spherical vessel is most 
favourable to complete combustion, and imsition should 
take place at the oontre of the vessel. & the present 
research, the authors pr oduood a spark of the same strength 
for all the ignitions by employing a ten-volt accumulator 
with induction-coil of specim construction and a long pendu- 
lum contact-breaker. This pendulum, liberated eaon time 
from the same position, made contact for precisely the same 
period througn a platinum point attached to its bob, 
passing over the surface of mercury which was foroed 
from a levelling vessel to the top of a tube slightly over an 
inch in diameter. The pendulum was connected Witii 
one pole and the mercury with the other pole of the coil 
The electrodes in the explosion vessel were of 0*8 mm. 
platinum wire, the ends being 6 mm. apart. It was found 
that explosion occurred with perfectly dry ammonia 
and air dried only by passing it over concentraM sulphurio 
acid, whereas if the air were further dried by passage over 
phosphorus pentoxide, no explosion occurr^ A state 
of constant humidity was then secured for the furtiber 
experiments by passing the air through dilute sulphuiio 
acid of sp. gr. 1*^, having an aqueous vapour tens^ at 
20° C. of 8*494 mm. Using as explosion- vessel a spherical 
bulb of 110 mm. diam, and with a capacity of ab^t half 
a litre, it was found that under these conditions the 
ex^osive mixtures of air and ammonia ranged from 
16*5 to ^*8% by vol. of ammonia in the mixture. In a 
Bunte burette (10 mm. diam.), with a sparic-gap of 2 mm., 
no explosion could be obtained, but oontinuotts ocon- 
buation was observed betll6en the limits of about 19 and 
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[Kov. 80, 1014. 


25% NH». The mixture oorreeponding with the corn* 
biniog proportions of ammonia and oxygen is 21*9% by 
vol. of NH| with air. 

AtuUyais of eilicol {forroailicon) and other ailicon alloy a 
uaed for the production of hydrogen. Jaubert. See X. 

Precise standardisation of hydrochloric acid aohiiiona- 
Andrews. Sec XXIII. 

Patents. 

Phosphoric acid ; Method of manufacturing . I. 

Hochenbloiknor, Charlotte, N.C., Assignor to Southern 
Electro-Chemical Co., New York. U.S. Pat. 1,112,211, 
Sept. 29, 1914 ; date of appl., Feb. 7, 1914. 

Natural phosphate rook, silioious material, and carbon are 
heated so as to produce vapours of phosphorus which are 
withdrawn with the furnace gases, the current of gases 
being broken up and mixed with oxygen (e.g.. by admitting 
this gas as a counter-current), and the phosphoric acid 
absorbed by an aqueous liquid in towers operated on the 
counter-current system. The spent gases may be passed 
through a scrubber. — F. Sodn. 

Barium oxide ; Method of preparing . L. E. Saunders, 

Niagara Falls, N.Y. U.S. Pat. 1,112,721, Oct. 6, 1914 ; 
date of appl., Feb. 6, 1912. ’ 

Barium sulphate is decomposed by the heat of an electric 
arc under non-reducing conditions, obtained by maintaining 
the material out of contact with the arc. — 0. R. 

• Epsom mils; Process of making , G. Clarke, Assignor 

to The Ohio Chemical and Manufacturing Co., Cleveland, 
Ohio. U.S. Pat. 1,112,770, Oct. 6, 1914 ; date of appl., 
Aug. 2, 1913. 

A HOT solution of ferrous sulphate is partially neutralised 
<?ith a double oxide of calcium and magnesium, and the 
neutralisation completed with magnesium oxide. The 
precipitated ferrous hydroxide is removed, and magnesium 
and calcium sulphates are recovered from the solution by 
fractional crystallisation. — F. Sodn. 

Zinc oxide ; Manufacture of , and apparatus therefor. 

•J. A. Singraastor, Palmcrton, Pa., Assignor tn New 
Jersey Zinc Co., New York. U.S. Pats. 1,112,853 and 
1,112,854, Oct. 6, 1914 ; dates of appl., Jan. 9 and 18, 
1912. 

A OHABOE of zinc ore and combustible material is carried 
through a tunnel furnace on a number of perforated grates, 
each mounted on a truck and provided with its own air 
supply. Air is forced through the bed, the current 
being increased,, as the material passes forward, and the 
zinc oxide fumes are discharged at successive points 
through a number of off-takes in the roof of the furnace. 

—0. R. 

Alkali ailico-aluminate richer in alkali than felspar [, and 

hydrochloric acid] ; Method for making . A. H. 

Cowles, Assignor to The Electric Smelting and Alu- 
minium Co., Sewaron, N.J. U.S. Pat. 1,111,881, Sept. 
29,1914; date of appl.. Sept. 11, 1913. 

Material containing silica, alumina, and carbon, disposed 
to present a relatively extended surface, is subjects to 
the action of water vapour and salt vapour in a rotary 
furnace. For example, a mixture of clay, salt, and finely- 
divided carbon, agglomerated into small masses, is fed 
into the converting zone of the furnace, whilst steam, 
air, and water are blown in at the lower end, the excess of 
water vapour being sufficient to aid in condensing the 
hydrogen chloride produced. Portions of the furnace 
susceptible to attack by the acid are kept at a temperature 
above the b.pt. of strong hydrochloric acid.— F. Sodn. 

Alkali cyanogen eommnda ; Making of , J. C. 

01an(^, Assignor to Portland Gold Mining Co., Colorado 
Springs, Colo. U.S. Pat. 1,112,893, Oct. 6, 1914 ; date 
of ap^, June 22, 1912. 

Caloium oranamide is heated ^th alkali sulphide or a 
mixture of tlds and another alkali salt, e.g., with its 


own weight of a mixture of equal weights of sodium 
sulphide and chloride, in presence of carbonaoeous material. 

— F. Sodn. 


Sulphuric acid; Aj^ratus for producing . E. H. 

McFarland, Cincinnati, Ohio, Assignor to General 
Electric Co., New York. U.S. Pat. 1,112,424, Sept. 29, 
1914. Date of appl., May 10, 1913. 

See Eng. Pat. 15,293 of 1913 ; this J., 1914, 482.— T. P. B. 


Continuous stills for the dissociation of chemical solutions 
by heat. Eng. Pat. 337. See I. 
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Ceramic industry ; Sanitary conditions in the , Ley- 

mann. Zentralb). Gow.-Hyg., 1913, 1, 94. Chom.- 
Toohn. Rep., 1914, 86, 190—191. 

In 1903, 1672 factories out of 14,000, employing 10,360 
workers out of 140,000 used load compounds. Diseases 
of the ro8])jratory organs are not more numerous than in 
other trades. Among 66,000 workers in 429 factories 
between 1900 and 1903 there were annua% 88 cases of 
load i)oi8oning (013%), on the average. In factories 
where galena is used no coses were observed. — 0. £. M. 

Plate and sheet glass. Board of 7'rade Bulletin No. 92. 

May be obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghal) Street, E.C. 

Patents. 

Tunnel dryers for drying products of clay and the like 
material. A. R. Stevenson, Glasgow. Eng. Pat. 
23,174, Oct. 14, 1913. 

Air is heated by passing along pipes arranged in a flue 
which extends along the base of the tunnel and is heated 
from any available source. The flue is covered with 
thin plates, and the heated air is led from the longitudinal 
hooting pipes by moans of a number of vertical pipes to 
the top of the drying chamber. Air and moisture are 
withdrawn from near the bottom of the drying chamber 
by vertical downward pipes, arranged in the wall of the 
tunnel dryer, and pass into a longitudinal flue, below the 
boating flue, which communicates with the chimney 
stack.— W. C. H. 


Clay or the like ; Apparatus for drying products of . 

L. E. Rodgers, Chicago, 111 U.S. Pat. 1,103,435, 
July 14, 1914 ; date of appl., Nov. 18, 1913. 

The articles to be dried are run on trucks through a 
number of non-communicating chambers, arranged side 
by side. Conduits into which hot and cold air can be 
forced are arranged transversely across the chambers, and 
communicate with mixing chambers through openings 
controlled by valves. Air feeder-ducts arc arrang^ 
longitudinally beneath the drying chambers and com- 
municate with them through openings in the top walls 
of the ducts which are connected at one end with the air- 
mixing chambers. The hot and cold air conduits are 
placed midway between the ends of the drying chambers 
m order to supply air to the opposite ends of the chambers. 

— W. C. H. 


Oas retorts and the like ; Manufacture of fireclay . 

G. V. Even, Stourbridge, Worcester. Eng. Pat. 25,590, 
Nov. 8, 1913. 

To avoid handling the retorts or other articles between the 
processes of shaping and firing, they are shaped in the 
wng kiln, by means of a machine carried on overhead 
ndla.— A.T.L 
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Clay I Jttcovery of vahtabU prodvcts [oil and combuatible 
makfidS] from — and ihe employment of euchproduete 
in the manufacture of bricks and the like. G. P. Crowden, 
Peterborough. Eng. Pat. 28J91, Deo. 6 , 1913. 

A BXToaT is fixed in one of the ohambera or hot flues of 
a brick kiln» and is so arranged that material can be 
charged into it and products of distillation withdrawn 
and collected in a hydraulic main. Clay or shale, con- 
taining bituminous substances, is thus distilled by the 
heat of the brick kiln, steam, also superheated by the 
heat of the kiln, being at the same time blown into the 
retort to assist distillation, and the residual baked clay 
may be mixed with other clays for brick manufacture. 
The liquid and gaseous woduots of distillation are applic- 
able for heating the kiln itself, for illuminating, power 
generating, or other purposes. — O. It. 

Class ; Manuf^iure of sheet . H. K. Hitchcock, 

Tarentum, Pa., Assignor to Hitchcock Experiment Co. 
Reissue No. 13,804, Sopt. 29, 1914, of U.S. Pat. 806,064, 
Nov. 21, 1906. Date of appl., June 18, 1906. 

See this J., 1905, 1306.— T. P. B. 


Dehydrating apparatus. U.S. Pat. 1,112,464. Seel. 


1X.~BUILDIN0 BSATERIAIS. 

Portland cement; Alterations in Austrian standards for 

. Cement 1914, 14—16, 34—36, 65—66. Chem.- 

Techn. Rep., 1914, 38, 270. 

The cement must not contain more than 2*6% SO, or 
6% MgO. For determining the setting time, a needle of 
1 sq. mm. cross-section, weighted with 300 grms., is 
prescribed. The briquettes used for testing the strength 
of the cement are to be kept in air for the first 24 hours, 
and then some entirely in water at 16® — 18® C. until the 
test, and others for 6 days in water and afterwards in air 
at 16® — 20® C. The briquettes kept in water only, must 
have after 7 days a tensile strength of 12 kilos, and a crush- 
ing strength of 120 kilos, per sq. cm., and after 28 days 
20 and 200 kilos, in the respective oases. The briquettes 
kept in water and afterwards in air, must have after 28 
days, a tensile strength of 25 kilos, and a crushing strength 
of 250 kilos, persq. cm. The directions for the preparation 
and treatment of the briquettes before testing are also 
altered. — .1. H. L. 

Plaster; Mixing and sdting of . A. Astruc and A. 

Juillet. J. Pharm. Chim., 1914, 9, 6 — 19. 

A CONSIDERATION of tho qualities of plaster for surgeon's 
work. For mixing, 60 grms. of water per 100 grms. of 
plaster are recommended : setting is nearly complete 
after 20 mins. Tho time of setting of the plaster is 
retarded by the presence of mucilaginous substances, such 
«a marsh-mallow, gum arable, linseed, etc. ; powdered 
marsh mallow in particular, even when only 0*6% is 
ipresent, more than doubles the time required; setting 
as accelerated by alum and common salt. The rise in 
temperature on mixing and the duration of tho boat 
maotion varv with tho quality of the ingredients used. 
When marsh-mallow is present, tho duration of tho 
leaotion is increased, but the rise of temperature is less. 
Alum and sodium chloride cause a gmat inorease in the 
rise of temperature and shorten the time. The relations 
between rise of temperature and time ate shown graphic- 
ally by means of curves. — J. H. J. 

2inc in treated wood ; Determination of . F. C. Frary 

and M. Q. Mastin. J. Ind. Eng. Cnem., 1913, 6, 738 — 
739. 

Ambbioah railroad companies buy sleepen specified to 
contain | lb. ZnCl. per cb. ft.(n about 0*6% Zn). The 
common method A determination is to heat the sample 
with sulphuric acid, add nitric acid, and heat till all 


^anio matter is destroyed, when the solution is diluted, 
iron removed, and sine {precipitated as sulphide and 
weighed as oxide. This ^ves satisfactory results with 
wo^ other than oak (especiallv red oak), the organic 
matter of which is not completely destroy^, while only 
about half of the sine is subsi quently precipitated. To 
obviate tho difficulty 2 grms. of the dned shavings are 
fused in a nickel l)aBin with a little water and about 
30 grms. of pure potassium hydroxide, with frequent 
stirring, and minute fragments of potassium nitrate 
j (about 0*6 grm. in uU) added from time to time until all 
organic matter has been oxidised. After cooling, the 
mass is dissolved in water, 16 to 20 c.o. of bromine water 
added, the liquid boiled, 4he niokel oxide separa^, and 
tho filtrate and washings rondored faintly acid with 
hydrochloric acid. Sodium sulphite is then added, the 
amount of free hydrochloric acid brought to 2 to 6% by 
vol., tho liquid diluted to 400 o.o., heated to boding, smd 
titrated with potassium ferrocyanide, with uranium 
nitrate as indioator, whilst a blank determination is made 
siniultanoously. Tho method gives good results with oak 
impregnated with both creosote and zinc ohloridc.—* C. A. M. 

Patents. 

Slates or tiles; Manufacture of artificial . J. M. 

Macdonald and J. J. Keswick, London. Eng. Pat. 

21,679, Sept. 24, 1913. 

Pulverised material, for example refuse slate, with or 
without tho addition of sand, powdered brick or stone 
and colouring materials, is mixed with approximatelv 
16% of its weight of Portland cement. The mixt^ w 
made into a semi-plastic mass by water or a diluted 
solution of sodium oorosilioate, pressed into tho desired 
shapes, allowed to harden and then immersed in a solution 
of sodium borosilioate of 36® to 66® Tw. (sp. gr. 1*176 — 
1*276) and finally dried.— W. C. H. ^ • 

Magnesium cement; Process of making . W. Sieg- 

maim. Assignor to M. V. Gault, Baltimore, Md. U.S. 

Pat. 1,102,358, July 7, 1914 ; date of appl., April?, 1911. 
Maonesium oxide, magnesium sulphate, sodium chloride, 
kieselguhr and if desired asbestos and colophony aw 
mixed with water to produce a plastio maso to which 
carbon bisulphide is also added “ to increase evaporation 
of moisture and the dissolution of other ingredients." 


Cement ; Process oft and apparatus for making . 

H. L. Dunoan, New York. U.S. Pate. (A) 1,113,606 
and (B) 1,113,933, Oct. 13, 1914 ; dates of appl., Nov. 13, 
1903 (nmewed March 10, 1914) and June 20, 1910. 

(a.) Molten furnace slag is congealed into a sheet of 
plastic material, which is broken up and piled on a con- 
veyor, whore it is annealed and then pulverised and cooled. 
The material thus obtained, containing substantial pro- 
portions of active cement material, is mixed with inert 
cement material, produced by treating furnace slag, and 
also with Portland cemont. (b) The apparatus comprises 
a pair of adjustable oongealing rolls, through which cooling 
fluids can be circulated ; portions of the rolls, on whi6h fluid 
cooling jots can play, are arranged to Work within cooling 
chambers. SubsUntially molten furnace slag is suralied 
to tho larger congealing roll by a corrugated, cooled feed 
roll. The stream of plastic slag thus produced is dis- 
engaged from the larger congealing roll by a scraper fixed 
to tho feed roll end fed on to a stationary cooled conveyor, 
with which a rotating breaker oo-operates and diilntegrates 
the slag. Gaseous and liquid cooling jets are directed 
on to the breaker and stream of slag on the conveyor. 
A moving conveyor, provided with an adjustable speed 
device and enclosed in an annealing chamber, reoeivet 
the slag particles, which when dischars^ from the con- 
veyor, come in contact with fluid cooling jets and pass 
to a rotating disintegrator ; from this the slag materia) 
passes by a shoot to a rotating, ribbed cooling oylindei 
ia which the active slag Hhient material odDieote.— W.C.H. 
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Hardening cementituma materiais, A. C. Horn.'New York. 
U.S. Pat. 1,114,140, Oot. 20, 1914 ; date of appl., Got. 9, 
1912. 

POBTLA5D or Other hydraulic cement is mixed with finely 
divided mametito, ferrous sulphate and manganese 
dioxide, worked up into a plastic mass with water and 
formed into any desired shape. — B. N. 

Concrete ; Aggregate for . F. M. Haldeman, Assimor 

to The Master Builders’ Co., Cleveland, Ohio. U.S. Pat. 
1,113,565, Oct. 13, 1914 ; date of appl.. May 4, 1914. 
I'm surface portions of a concrete structure are formed of 
cement and finely disintegrated partioes of metallic iron 
coated with a thin and substantially uniform film of 
magnetic oxide. — W. C. H. 

Slag; Process of making articles from . M. Chiapponi, 

Paris. U.S. Pat. 1,114,581, Oct. 20, 1914. Date of 
appl., Nov. 6, 1913. 

See Fr. Pat. 466,381 of 1913 ; this J., 1913, 946.-T. F. B. 

Composition for coating cement. U.S. Pat. 1.112,059. 
See XIII. 


X.~HETALS ; METALLURGY, INaUDING 
ELECTRO-MEIALLURGY. 

Iron : Addition of titanium iron alloys to foundry . 

H, Braune. Jernkontorets Annaler, 1913, 68, 822. 
Chcm.-Techn. Rep., 1914, 88, 273. (See also Venator, 
this J., 1910, 570 ; Slocum, this J., 1911, 899.) 
Experiments at the Kgl. Technischen Hochschule of 
fiijjtockhohu indicate that the addition of titanium to 
foundry iion removes nitrogen more readily than it 
deoxidises. 0-25% Ti removes as inueh nitrogen as 
larger quantities. The transformation point, texture, 
specific gravity and mechanical characters of the iron are 
not altered. Resistance to strain is increased by addition 
of 0'25% of ferrotitanium. The quality of steel ap|iears 
to bo improved by addition of 0*25% Ti. By embedding 
the iron in 90°(, titanium and heating in a cementation 
furnace for 14 days ; the superficial portions absorbed 
0*l%Ti-^.H.L. 

Titanium in iron and steel ; Colorimetric determination of 
. C. R. McCabe. J. Ind. Eng. Chem., 1913, 6, 

Amounts above 0*p2% ; Two grms. each of the sample and 
of steel free from titanium are dissolved in 80 c.c. of 
sulphuric acid (1 : 3), 4 c.c. of nitiio acid (sp. gr. 1*2) added, 
ana the solutions boiled until free from nitrous fumes, 
and (in the case of oast iron) filtered from silica. The 
liquid are diluted so that in equal volumes the colours 
match, and an addition of 2 c.c. of 3% hydrogen peroxide 
is made to each. Standard titanium solution is then 
added to the solution of non^titanium steel to match 
the colour of the test sample. The standard solution u 
|Trepared by heating 100 grms. of ferro-titanium with about 
50 0.0. of strong hymrooblorio acid and (after some moments) 
5 C.O. of nitric acid (sp. gr. 1*12). After evaporation of 
about half of the acid the liquid is diluted with 15 to 20 
c.o. of water and the forro*titanium treated with more 
of the mixed acids until sufiicient has been dissolved 
(about 12 times). The filtrates are evaporated until titanio 
acid separates, and then freed from iron by extraction with 
ether, united, heated with 150 o.c. of sulphuric acid (1:3), 
and filtered. The filtrate is diluted to about 700 c.o., 
boiled with excess of ammonia, and the precipitated 
hydrated titanic acid washed free from chlorides by de- 
cantation, dissolved in 50 c.o, of sulphuric acid (1 : 1) 
and dilubMl to a litre. The strong is determine by 
precipitation with ammonia, and the solution diluted so 
08 to contain 04X)02 grm. titanium per c.c. Amounts 
below 0*02% : — ^The solutions of the sample and of non- 
^itaniam sbm are evaporated ti 10 o.o., transferred to 


separating funnels (the dishes being rinsed with about 
16 0.0. of dilute hydroohlorio acid, 2 : 1), and shaken with 
60 o.c. of ether (nee from alcohd) to extract the iron. 
The lower layers are drawn off, each diluted with 226 o.o. 
of hot water, and boiled with ammonia in slight excess, the 
precipitates washed with hot water, and dissolved in 10 o.o. 
of suJphurio acid (1 : 3), and filtered into 30 o.o. colori- 
metric cylinders. The filtrates and washings which should 
bo equal (15 to 18 o.c.) in both oases, are then treated with 
3 0.0. of 3% hydrogen peroxide. In the presence of even 
0*001% Ti a yellow tint quite distinct from the green 
tint of the non-titanium solution will be seen, and its 
amount may bo determined as described above. In 
the case of cast iron the sample is dissolved in hydro- 
chloric acid, the solution filter^, and the residue ignited 
(and after volatilisation of silica with hydrofluoric acid 
and a few drops of sulphuric acid) fused with 1 grm. of 
sodium carbonate. The mass is dissolved in hydrochloric 
acid, and added to the main solution, which is then 
extracted with ether, etc. — C. A. M. 

Cementation of iron ; Recent devdopmenia and researches 

on the . W. Guertlcr. Intern. Zeits. Metallog., 

1914, 6, 196—199. 

Cementite can only bo formed by direct synthesis during 
cementation if the carburising agent {e.g., acetylene, 
oyanogon) is loss stable than cementite. In cementation, 
tno more or less pure 7 crystals become saturated with 
carbon on their surfaces, and the carbon then 
diffuses from the surface into the interior and 
then from crystal to crystal. The diffusion from one 
crystal to another appears to bo independent of the car- 
burising agent but increases with the temperature. Since 
the carburising agent at the steel surface has to be con- 
tinuously renewed, fluid agents are the best. FojC 
separates out of the 7-crystals, on the side remote from the 
carburising agent, when they arc saturated with respect 
to the agent and supersaturated with res|H*ct to FcgC. 
If the carburisation is sufficient, free carbon is obtained 
either by disintegration tif eementite or by separation from 
the BuporHaturaU*<l y-crystals. 

Some results obtaimd by Hatfield (see also this J., 1911, 
427) are given in the following table : — 
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— 

— 

— 
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('arbon content after 7 tlays’ 
cementation at 050'’ — lOUlrC, 

Original coiniiOHitioii of Htecl. 






Total 

Free 

(,'oin- 

.\dde(l 

C. 

Mn. 

81. 

8 

p. 

C. 

C. 

bineU ('. 

C. 


% 


% 

% 

% 

% 

3*16 

% 

0/ 

/o 

3*30 

tra(!e 

0074 

0*01 

0*01 

330 

0*15 

0 

0*85 

0-26 

0*003 

0*01 

0*01 

1*54 

0*10 

1*44 

0*60 

1*05 

0-31 

0*084 

0*01 

0*01 

1*46 

0*26 

1*20 

041 

MO 

0*27 

0*102 

0*01 

0*01 

t 1*50 

0*88 

0*62 

1 0*40 

1*20 

0-31 

0*084 

0*01 

0*01 

1*60 

1*00 

0*60 

1 0*40 


-W. P. B. 


Steel castings ; Micro-structure of . W. Tassin. J. 

Ind. Eng. Chem., 1913, 6, 713—717. 

Steel castings in the '‘green” (i.e., from the mould) 
show a coarsely crystalline regular network the mesheo 
of which usually intersect at some angle of an octahedron. 
This structure is termed “ ingotism.” When the steel is 
annealed at the right temperature for a suffioient time,, 
the struoturo becomes finely granular and uniformly 
distributed. With insuflioient time at the right tempera- 
ture traces of the original stmoture will be seen, whilst 
with too long a time the new structure will be much coarser 
and show irregular areas. These become more pro- 
nounced when the temperature is too high. When steel 
which has been oorreotly annealed is sensitive to shook 
and to suddenly appliM loads, the miorostruoture will 
show the presence 01 slag, sulphides or other impurities, 
or even minute oraoks following the lines of the impurities. 
When used in conjunction with a set of standards the 
metallomphio method will give information not easily 
obtaini^le in any other way. — C. A. M, 
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SUd: Production of granular by heating 

in an deelric vae/num furnace, W. P. Ithewsky. Intern. 
Zeits. MetoUog., 1914, 6 , 109—200. 

StBBL containing : C 0'83, Mn 0*38, and S 0 03%. was 
heated in an electric vacuum furnace to 800° C. and then 
cooled to 680° 0. This was repeated eleven times at 
intervals of 20 mins. During cooling the transition tempera- 
ture. which hod a slight tendency to rise, was 704° r. to 
712° C. After treatment the structure was coarser, the 
granular pearlite hod increased, the lamellar was less in 
amount but composed of larger particles, the oementiie 
hod increased, and free ferrite was present. It was shown 
by treating a second sample containing : C 0-37, Si 0*38. 
Mn 0*98, P 0*05 and S 0*03%. that this result was not duo 
to the original presence of cementite. The mechanical 
projierties were ; — 


Bample. 

Tensile strength. 

Elongation. 


tons per so. in. 

O' 

<1) 0*83% C., before treatment 

48*7 1 

IPS 

<l) 0*83% C.. after 

.34*2 

10*75 

<2) 0 .37% C., after 

31-2 

21*25 


— W. F. B. 


; Bdaie.w'^s studies ov the structure of . W. 

Gucrtlcr. Int. Zeits. Metallog., 1914, 6, 72 — 89. 
The principal photomicrographs and descript ions published 
by N. T. Belaiew of the structures which may bo aevoloped 
in steels are given and discussed. Primary crysiallimtion 
from the molten metal gives rise to a dendritic structure 
(see this J., 1912, 639). Segregation structures. As the 
steel cools, cementito or fon itc separates, and independent 
grains of 7*solid solution are formed. If the segregations 
of cementite or ferrite become forced to the boundaries 
of the individual crystals the “ net-structure ” results. 
The size of the meshes is connected directly with the rate 
of cooling and the temperature of annealing. The segre- 
gates may, on the other hand, be confined within the 
7-cry8tals, when their orientation oonesponds to the 
crystal-structure of each grain, and Widmanstetton figures 
are formed (sec this J., 1910, 964). Normal martensite is 
an arrested and imperfect Widmanst&tten structure. 
The “ net ” and Widmanstatten structures may occur 
together. Pearlite formation. The 7-cry stals on* further 
cooling are resolved into pearlite. Belaiew distinguishes 
between streaky, wavy, and onyx-like pearlite. The 
atrueture may be apparent only under high magnifications 
and Belaiew does not agree with the view that troostite 
is an ultramicroBcopic structure and that sorbite represents 
an intermediate stage between troostite and pearlite. 
Pearlite is structurally unstable, the constituents tending 
to segregate. This tendonoy is considerably increased in 
the prosenoo of excess of either constituent. In this way 
cementite boundaries of grains may extend into the grains 
forming pseudo-dendrites. The author q uestions Belaiew’s 
view that the charaotoristic of damascene steel is the 
complete resolution of pearUtc into ferrite and cementite. 

—7. St. 


Chrome and tungsUn steels ; Permanent magnetism of 

certain . M. B. Moir. Phil. Mag., 1914, 28 , 738— 

748. (See also this J., 1914, 562.) 

Thb residual magnetism of steels is of varying magnitude 
and is retained vrith different degrees of firmness accord- 
ing to the composition, the physical condition as detoi- 
mined by previous heat treatment, and the size and 
shape of the sample of metal. The retentive power 
was determined by measuring the strength of negative 
magnetic field necessary to reduce the residual magnetism 
to zero ; this negative field is equal and opposite to the 
coercive force of the maraet. The amount of residual 
magnetism in the alloys investigated was not found to 
bear any relationship to the permanent magnetism or 
ooercive force. Annealed speotmens of chrome steels 
possestied only a negligibly small quantity of permanent 
magnetism, v^e quenohra specimens retained sufficient 


to sorve as useful magnets. In a number of ohrome steeb 
containing Cr from 1 to 20% but otherwise similar, the 
total residual magnetism fell in proportion to the Cr- 
oontent. The permanent mametisin retained after 
submitting to repeated mechanical shocks and temperature 
fluctuations was greatest with 8% O, while the ooeroive 
force was greatest with 16% Cr. The results vary also 
according to the dimensions of the magnet ; os the ratio 
' of len^h to breadth is increased, the Cr-oontont must bo 
diminished to give the same magnetic properties. Tungsten- 
steels gave a much higher magnetic intensity and per- 
manent maguetisui than clirome-steels, yet the ooeroive 
force and retentivity wci*e in all oases lower than with the 
steels containing 8% Cr. With steels containing from 2*9 
to 11*6% W, quenched from 900° C., a continuous fall in 
the total residual magnetism ooourrod with increase of 
tungsten, while the permanent magnetism remained 
approximately constant up to 87% W.-^. N. P. 

Ferro-nickels ; Dihtation of over a wide temperature 

interval. P. Chevenard. (^^mptes rend., 1914, 169 , 
176—178. J. Choni. Soo., 1914, 106 , ii., 708—709. 

A STUDY of the dilatation and contraction of alloys of 
iron and nickel, varying from pure iron to pure nickel, over 
a temperature range from —196° to 760° C. The differ- 
ence between the linear dimensions of bars of the alloys 
before and after heating are a measure of the amplitude 
of the irreversible transformation. Tbose differences 
gradually tend towards zero on passing from iron to 
FcjNi, which is apparently the limit of irreversible alloys. 
The alloys between Fo,Ni and FeNi« have abnormal, 
quasi-reversible properties. For PeNi,, the dilatation 
takes place according to a parabolic law between 0° and 
800° C. 


Silirol {ferrosilican) ; The aTudysis of and other silicdii 

alloys used for the production of hydrogen. G. F. Jaubert. 
Rev. g^n. Chim. pure ct appl., 1913, 16, 341 — 347. 
Chem.-Techn. Rep., 1914, 88, 380. 

Five portions (10 grms. each) of the ferrosilicon oontoinod 
in thin juipor thimbles are added successively to 60 c.o. 
of 40% sodium hydroxide solution in a 2-litrc flask and 
kept at 80” C. The evolved gas is led through 3 wash- 
bottles containing respectively pure water, bromine 
water (to oxidise hydrogen phosphide), and 10% so^um 
hydroxide solution (to remove bromine vapour). To the 
last wash-bottle, in which a thermometer hangs, is con- 
nected a gas receiver. The volume of gas obtained is 
reduced to 0° C. and 700 mm. 60 grms, of silicol yield 
70 to 76 litres of hydrogen. The oontonts of the bromine 
water wash- bottle may be used for the determination of 
phosphorus. — T. St. 

ZinC’gtdd slime ; Notes on treatment of . H. A. White. 

J. ^em., Met., and Min. Soc., S. Africa, 1914, 16, 50—61. 
The value of the oalcinod slime is increased by emulsifying 
any “ white precipitate ” present before treatment with 
ooid, thus avoiding the formation of difficultly-solublc, 
** greasy luroiw ; and by heating the slime for at least 
12 hrs. with excess of ooid and then neutralising the eioeM 
with part of the coarser zinc shavinj^ : sodium bisulphate 
is more eounomioal than sulphuric acid and is now generally 
us^. The life of the clay liner (of a pot used for smelting) 
is prolonged by filling the space between the liner and 
the pot with powdered graphite (crushed pots) ; fusion is 
facilitated and a slag obtained oontsining less than 10 oz. 
Au per ton (after panning) by covering (not mixing) the 
charge of calcined slime with 16—20% of its weight of 
a mixture of oalcinod borax 1, and fine sand 11, parts by 
weight.— W. E. F. P. 

Gold ; Method of determining in by-products eoniaining 

plaHnum and iridium, etc. H. R. Jolly. J, Chem., 
Met., and Min. Soo., 8. Africa, 1914, 16, 61—62. 

Thb bead obtained bv cupelling the lead button from 
the pot assay is heated frith dilute agua regia (1:1) until 
all the gold is dissolved, the solution filte^ neutmised. 
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with sodium hydroxide, warmed, treated with 5—8 c.o. of 
warm potassium cyanide solution and in 10 mins, with 
30 c.o. of sodium sulphite solution (20%), warmed for 
10—16 rains., then diluted to about 300 o.c. The follow- 
ing solutions are added in the order given with constant 
stirring : 8 — 10 drops of potassium ferrooyanide (10%), 
30 C.C. of copper sulphate (20%), 30 c.o. of sulphuric acid 
(20%), and 10 c.c. of sodium sulphite. The precipitate 
is allowed to settle, filtered off and treated by the ordinary 
pot assay process, the resulting bead being parted as 
usual. In nve experiments in which from 6 to 17 mgrms. 
of check gold were dissolved in aqua regia, 99*8—100% 
of the Au was recovered by this process . — Wi E. P. P. 

Nickel‘Copf)»r-gold‘8ilver aUoya ; Quaternary mixtures with 

tux) liquid strata and the quaternary . Equilibria 

in quaternary systems. N. Parra vano. Gazz. chim. ital., 
1914, 44, II., 279—349. (See also this J., 1913, 1112, 
1158; 1914,261.) 

The equilibrium which reflates the separation of the 
pure components, or of binary, ternary, or quaternary 
solid solutions from quaternary mixtures with two liquid 
strata is discussed ; and such systems are divided into 
7 types, for each of which are given the nature of the 
boundaries of the space which limits the primary separation 
of a pure oomfKinent ; the surface whiqh limits the 
secondary separation of a pure component ; the curve 
which defines the tertiary separation of a pure component ; 
and the sfiacies which define the primary separation of 
binary, ternary, and quaternary solid solutitins respec- 
tively. A ro-investigation of ternary Cu-Au-Ag alloys 
gave results agreeing on the whole with those obtained 
by Janocke (this J., 1911, 1259). The temperatures 
of initial separation of one component and of two com- 
ponents, and of complete solidification were determined 
tor 276 quaternary alloys. The zones of coexistence of 
'the solid and liquid phases and the zones of solid miscibility 
are shown on tetrahedral diagrams. In addition to these, 
a series of triangular diagrams depict the isotherms in 
the separation of solid solutions of varying composition, 
when in each case, the quantity of nickel in the liquid 
remains constant at a definite i>eroentage. The structure 
of the alloys obtained was also examined micrographically, 
and it was possible to recognise crystals of pure metals, 
solid solutions, and eutectics, also to distinguish primary 
from secondary constituents. — J. N. P. 

Plant of New Jersey Zinc Company. Oil, Paint and 
Drug Rep., Nov. 2, 1914. [T.R.] 

Lbclair’s process of making zinc oxide by distilling 
and burning metallic zinc, started between 1840 and 1850, 
is still in use ifi Europe and at the Florence works of the 
New Jersey Zinc Company of Pennsylvania. In 1848 
the New Jersey Zinc Company began experimenting at 
Newark, and in 1850 built its fint works. Originally 
it intended to make metallic zinc, but found that the 
FrankHn ores contained too much iron and manganese 
to make this profitable, and therefore turned its attention 
to the manufacture of oxide. It experimented with 
various processes, and finally adopted the one which is now 
in use, which was patented in 1852. 

The Palmerton plant occupies a long, narrow strip of 
land in the Lehigh valley, extending westward nom 
Palmerton about one and three-quarter miles. On 
this plot the company has a large oxide plant and also 
plants for the manufacture of spiegeleisen, zinc, lithopono, 
and sulphuric acid. By 1910 the business had out^wn 
the location and a second plant was buQt, to the east of the 
town. 

The ore is all obtained from the mines at Franklin 
Furnace, N.J., where it is crushed and treated, first by 
magnetic eepairators and then by jigs, which separate it 
into four nroduots. The first, oallM ^nklinite, consists 
mainly of oxides of zinc, iron, and manganese, with 
practically no injurious impurities. This ore is worked by 
Itself, making the best qualities of oxide. The residue 
remaining in the furnaces after removal of the zinc is 
taken to the blast furnaces for the manufacture of spiegel- 
cisen. The second product contains about the same 


amount of zinc as Franklinite, but lees iron and muTiganAM , 
and does not make quite as good an oxide. It is used, like 
Franklinite, for the manufacture of oxide, and the residues 
are thrown away. The third product is Willemite, on 
anhydrous zinc silicate, free from cadmium and almost 
free from load, which is used for the production of pure 
commercial zinc. This is used for making brass and other 
alloys that are to be spun and drawn, as the metal made 
with it is ductile and not liable to crack when worked ; 
also for galvanising telegraph and telephone wires which 
have to stand severe bending in making the splices, as it 
has been found that a coating of pure zinc free from 
lead and oadimum is less likely to crack and peel off than 
if a leas pure material is used. The fourth product from 
the ore at Franklin is limestone tailings. 

The ores are shipped to Palmerton, where they are 
received on a high trestle, parallel to the furnace rooms. 
Hero they are dumped in bins or stocked in large piles 
behind the trestle, from which they can be returned to the 
bins by a gantry crane. The coal is brought in on the 
same trestle and placed in bins in line with the ore bins. 
From the bins the ore and coal are drawn into a car which . 
takes them to the mixers, where they are weighed in 
propter proportions, mixed W machinery and elevated 
te bins over the furnaces. From these they are drawn 
in weighed amounts into hoppers on travelling cranes which 
deliver them to the different furnaces. 

In the west plant at Palmerton there arc 34 blocks of 
furnaces, and in the east plant 20 blocks. Each furnace 
is a brick chamber with an arched roof and a flat grate, 
under which is a closed aslipit. The total grate surface 
of the furnaces is about one-half acre. 

A new furnace is first heated and then a thin layer of 
coal is spread on the grate and ignited. When this is 
burning well a charge of mixed ore and coal is dropped on it. 

A blast is blown into the closed ashpit, and passes up 
through the charge, burning the coal and reducing and 
volatilising the zinc, which is burned by the excess of air 
above the charge. I'he zinc oxide so produced and the 
products of combustion are drawn from the furnace by 
large exhaust fans which blow them over to the bag-rooms. 
The bag-rooms have a system of distributing pi|)eB at 
the top, from which hang muslin bags about 46 feet long 
and 6 feet in circumference. The combustion gases pass 
out through the bags and the oxide is collected in them. 
The bags are connected with hoppers at the bottom, 
from which the finished oxide is drawn to be taken to the 
packi^ room. The six bag-rooms in the two plants 
contain nearly 71 miles of bags, with a total surface of 
61 J acres of muslin. The oxide is first bolted through 
wire screens. Each bolting machine feeds into a packer 
which forces the oxide into barrels or bags. The barrels 
are made at the plant and contain 300 lb. of oxide each. 
The paper bags contain 50 lb. each. 

Zinc-silver-lead aUoys ; Ternary . B. Bogitch. (k>mpt. 

rend., 1914, 169 , 178-180. J. Chem. Soo., 1914, 106 , 
a., 729. 

On melting together lead, silver, and zinc, two layers are 
generally formed, and the author has studied the mstribu- 
tion of the throe metals between the two layers at the 
temperature of solidification of the top layer, this being 
the poorer in lead, and consequently 1^ fusible. Some 
twenty fused mixtures were studied, and a curve is given 
showing the proportions of the three metals which give two 
layers, and those which can exist without hquation. 
Those results only hold good for temperatures near to the 
solidifioation point. 

Copper, lead, and nickel ; Reduction of the oxides of . 

P. Sabatier and L, Espil. Comptes rend., 1914, 160, 
137—142. J. Chem. Soo., 1914, 106, ii., 729—730. 
CoPFXB oxide is reduced to metal without the intermediate 
formation of cuprous oxide, by dj^ hydrogen at 120° C. 
The curve showing the rate ^ reduction is formed by 
one branch only, the velocity being small at first, then 
increasing rapidly up to a certain point, after which it 
diminishes regularly. This oxide is reduced directly to the 
metal. 
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Th« reduction of lead peroxide by a etream of dry 
hydrogen is first manifest at 160® C., it being reduced 
to the protoxide without the interm^iate formation of 
red lead (compare Qlaser, this J., 1903, 1061). The 
protoxide, litharge, is first visible at 100® C., it being 
slowly transformed at this temperature, and more rapidly 
at 240® C. into the suboxide, FbjO, this oxide being, in 
its turn, slowly reduced to metallic lead at 260®, and 
rapidly at 300® C. 

The authors have repeated their work, already described 
(this J.,^ 1914, 361), on the reduotion of nickel oxide, 
and maintain their opinion that the unstable, inter- 
mediate suboxide formed has the composition Ni^O, and 
not Ni,0 as given by Berger (this J., 1914, 762). 

[Copper emelting.l Coal-dust firing for reverberatory 

furnaces. E. P. Mathewson. Eng. and Min. J., 1914. 
98 , 726—727. 

As a result of successful trials, all the reverberatory fur- 
naces for smelting copper matte at Garfield and at 
Anaconda, Mont., U.S.A., will be fitted for firing with 
coal dust, and at Anaconda a new furnace with an 
estimated capacity of 800 tons daily is being designed. 
Coal-dust firing was first used successfully by D. H. 
Browne at Copjier Cliff, Ont., Canada, for smelting basic 
ore, and preliminary drying and very fine pulverisation 
of the coal were found to be essential. The plant con- 
sisted of a Rugglee-Coles d^er and Raymond pulveriser, 
iSturteyant fans, a centrifugal separator, and screw 
convoying machinery for the coal dust. The charge was 
dropped through holes in the furnace roof along the sides. 
At (Jarficld with Western (U.S.A.) ores, according to W. J. 
l^eonard, one furnace, which was not rebuilt, smelted 
about 400 tons of ore daily, using 14*6% coal. The slag 
avoragtHl SiO, 42, FoO 38, and CaO 13%. The coal 
contained moisture 7, ash 6, volatile combustible matter 
46, and fixed carbon 48%, with a calorific value of 13,600 
B.T.U. when dry. At Anaconda in a furnace, which was 
rebuilt and provided with hoppers along both sides, 
down the middle and across the firing end, 475 tons of 
ore were smelted daily with a coal consumption of 13*8%. 
Tables of smelting results are given. With this method 
of charging, the side walls are protected by the charge, 
thus rendering fettling unnecessary and there is no appre- 
ciable bath of molten matte. The matte is tapped at the 
front of the furnace instead of at the side. — W. F. F. 


Copper and the tear. Engineering, Nov. 13, 1914. [T.R.] 

The world’s production and consumption of copper 
have been seriously interfered with by the war, and prices 
are very unreliable. The world’s production of copper 
during recent years has been as follows 1913, 1,006,900 
tons ; 1912, 1,018,600 tons ; 1911. 893,800 tons ; 1910, 

891,000 tons. More than 60 per cent, of the total is 
produced in the United SUtea— last year 689,100 tons 
out of 1,006,900 tons. Copper was also produced last 
year in the following countries Mexico, 90,000 tons ; 
Japan. 77,200 tons ; and Australia, 41,800 tons. As 
regards Europe, Gorman and Austrian output was 62,100 
tons, out of a total European output of 186,600 tons. 
Great Britain is second, with 41,100 tons ; then Russia, 
34,300 tons ; and Spain with 23,600 tons. European 
consumption during 1913 reached 643,100 tons; after 
allowing for the European output, 466,600 tons had to be 
imported, obviously mainly from America. The European 
oonsumption was Germany, 269,300 tons ; Great 
Britain. 140,300 tons ; France, 103,600 tons ; Russia, 
40,200 tons ; Austria, 37,200 tons ; luly, 31,200 tons. 
The American oonsumption was 361,000 tons. Reduced 
consumption has necessarily resulted in reduced 
production ; the world’s copper output, now that curtail- 
ment has become effective, has dropped to a basis of 
about 660,000 tons per annum. At the groat Rio Tinto 
copper mine in Spain operations have been slowing down ; 
iU operations are said to have been curtailed to bring it in 
line with orders issued by other companies. It may be 
assumed that the leading copper mines of Germany, if not 
entirely closed down, have also curtailed their production. 


M the two leading consumers of o^per in that country have 
been idle for some weeks. The Russian output is entirely 
required by Russian consumers, the Austrian output Is 
ummportant, and the Italian output, 1600 tons, is very 
insignificant, whilst the Scandinavian output is only 

12,000 tons. The Australian output has l^n reduom 
per cent.. Chili has drastically out down production, 
the output last year having been 30,385 t<ms. The 
Peruvian output has been out down 60 per cent., Mexican 
Output is reduced to a nominal quantity, and the Canadian 
output is also out down. 

Although the output of ore was stopped as soon as 
possible after the outbreak of war, the output of the 
smelting and refining wor^ cannot show a similar decrease 
until the materials in the vats have been withdrawn ; 
ninety days must be allowed for that. After peace has 
been proofaimod, three months must elapse before normal 
refinery supplies can again bo obtained. The total 
American exports for October have been estimated at 
about 16,200 tons, and for September, 16,838 tons and 
August, 19,676 tons : the average exports from 1910 to 
1913 during August and September have been 30,000 
and 29,300 tons, respectively. 

Towards the end of September the British Government 
acquired all the stocks of copper in Dutch warehouses, 
this metal being mostly destined for Germany. Three 
cargoes of copper afloat for Holland were also taken by 
the British Government. As a result the export of copper 
from the United States is restricted, as shipments can 
only he made with impunity to Great Britain, France, 
Italy, and Roumania, and not to the Bcandinavian 
countries and Holland. Germany imports annually over 

200,000 tons of copper ; a prolonged war might result in a 
copper famine. 

The total value of the American copper exports mav 
bo taken at 1.30,000,000, all of which come to European 
countries, except about £1,468,000 worth, which were 
sent mainly to Canada. • 

British exports and imports of copper occur as ore, 
unwrought bars, blocks, slabs, cakes, and ingots, and copper 
goods manufactured. Our total copper exports of all 
varieties are : — 


1900 

1910 

1911 

1912 

1913 

Tons. 

40,440 

50,210 

50,800 

48,040 

58,200 

£ 

2.746.300 
8,340,000 

3.874.300 
2,901,200 
4,180,400 

Our total imports have been : 

- 



Tons. • 

1 * 

1909 

288.430 

11,669,200 

1910 

237,960 

0,296,800 

1911 

263.740 

9.366,800 

1912 

1918 

261,650 

257,620 

11,029,200 

11,312,000 


The world’s oonsumption of copper has been as follows, 
in tons : — 


- 

1918. 

1912. 

1911. 

1010. 

England 

France 

Russia 

Germany 

Austria 

Italy 

United States . . 

140.300 
108,600 

40.200 

259.300 

37.200 

81.200 
361,000 

148,877 

106,763 

4,818 

263,429 

61,674 

84,878 

366,922 

169,786 

106,408 

1 31,830 

284,986 
41,101 
40,040 
816,791 

148,187 

02,888 

88J»7 

208,826 

87.160 

82,487 

884,666 


German silver ; Metallography of . P. C. Thompson. 

Chem. Soc. Trans., 1914, 106, 2842—2349. 

Thb Reparation of a satisfactory alloy involves the 
reduotion of the cored crystals, which are very pnsistent 
in nickeliferous alloys after casting, and which impart 
brittleness to the metal, to a structure oonsisting of allo- 
trimorphSo crystals. With the help of miorographa, the 
infinenoe of physioal treatment, such as and of 
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with sodium hydroxide, warmed, treated with 5—8 c.o. of 
warm potassium cyanide solution and in 10 mins, with 
30 c.o. of sodium sulphite solution (20%), warmed for 
10—16 rains., then diluted to about 300 o.c. The follow- 
ing solutions are added in the order given with constant 
stirring : 8 — 10 drops of potassium ferrooyanide (10%), 
30 C.C. of copper sulphate (20%), 30 c.o. of sulphuric acid 
(20%), and 10 c.c. of sodium sulphite. The precipitate 
is allowed to settle, filtered off and treated by the ordinary 
pot assay process, the resulting bead being parted as 
usual. In nve experiments in which from 6 to 17 mgrms. 
of check gold were dissolved in aqua regia, 99*8—100% 
of the Au was recovered by this process . — Wi E. P. P. 

Nickel‘Copf)»r-gold‘8ilver aUoya ; Quaternary mixtures with 

tux) liquid strata and the quaternary . Equilibria 

in quaternary systems. N. Parra vano. Gazz. chim. ital., 
1914, 44, II., 279—349. (See also this J., 1913, 1112, 
1158; 1914,261.) 

The equilibrium which reflates the separation of the 
pure components, or of binary, ternary, or quaternary 
solid solutions from quaternary mixtures with two liquid 
strata is discussed ; and such systems are divided into 
7 types, for each of which are given the nature of the 
boundaries of the space which limits the primary separation 
of a pure oomfKinent ; the surface whiqh limits the 
secondary separation of a pure component ; the curve 
which defines the tertiary separation of a pure component ; 
and the sfiacies which define the primary separation of 
binary, ternary, and quaternary solid solutitins respec- 
tively. A ro-investigation of ternary Cu-Au-Ag alloys 
gave results agreeing on the whole with those obtained 
by Janocke (this J., 1911, 1259). The temperatures 
of initial separation of one component and of two com- 
ponents, and of complete solidification were determined 
tor 276 quaternary alloys. The zones of coexistence of 
'the solid and liquid phases and the zones of solid miscibility 
are shown on tetrahedral diagrams. In addition to these, 
a series of triangular diagrams depict the isotherms in 
the separation of solid solutions of varying composition, 
when in each case, the quantity of nickel in the liquid 
remains constant at a definite i>eroentage. The structure 
of the alloys obtained was also examined micrographically, 
and it was possible to recognise crystals of pure metals, 
solid solutions, and eutectics, also to distinguish primary 
from secondary constituents. — J. N. P. 

Plant of New Jersey Zinc Company. Oil, Paint and 
Drug Rep., Nov. 2, 1914. [T.R.] 

Lbclair’s process of making zinc oxide by distilling 
and burning metallic zinc, started between 1840 and 1850, 
is still in use ifi Europe and at the Florence works of the 
New Jersey Zinc Company of Pennsylvania. In 1848 
the New Jersey Zinc Company began experimenting at 
Newark, and in 1850 built its fint works. Originally 
it intended to make metallic zinc, but found that the 
FrankHn ores contained too much iron and manganese 
to make this profitable, and therefore turned its attention 
to the manufacture of oxide. It experimented with 
various processes, and finally adopted the one which is now 
in use, which was patented in 1852. 

The Palmerton plant occupies a long, narrow strip of 
land in the Lehigh valley, extending westward nom 
Palmerton about one and three-quarter miles. On 
this plot the company has a large oxide plant and also 
plants for the manufacture of spiegeleisen, zinc, lithopono, 
and sulphuric acid. By 1910 the business had out^wn 
the location and a second plant was buQt, to the east of the 
town. 

The ore is all obtained from the mines at Franklin 
Furnace, N.J., where it is crushed and treated, first by 
magnetic eepairators and then by jigs, which separate it 
into four nroduots. The first, oallM ^nklinite, consists 
mainly of oxides of zinc, iron, and manganese, with 
practically no injurious impurities. This ore is worked by 
Itself, making the best qualities of oxide. The residue 
remaining in the furnaces after removal of the zinc is 
taken to the blast furnaces for the manufacture of spiegel- 
cisen. The second product contains about the same 


amount of zinc as Franklinite, but lees iron and muTiganAM , 
and does not make quite as good an oxide. It is used, like 
Franklinite, for the manufacture of oxide, and the residues 
are thrown away. The third product is Willemite, on 
anhydrous zinc silicate, free from cadmium and almost 
free from load, which is used for the production of pure 
commercial zinc. This is used for making brass and other 
alloys that are to be spun and drawn, as the metal made 
with it is ductile and not liable to crack when worked ; 
also for galvanising telegraph and telephone wires which 
have to stand severe bending in making the splices, as it 
has been found that a coating of pure zinc free from 
lead and oadimum is less likely to crack and peel off than 
if a leas pure material is used. The fourth product from 
the ore at Franklin is limestone tailings. 

The ores are shipped to Palmerton, where they are 
received on a high trestle, parallel to the furnace rooms. 
Hero they are dumped in bins or stocked in large piles 
behind the trestle, from which they can be returned to the 
bins by a gantry crane. The coal is brought in on the 
same trestle and placed in bins in line with the ore bins. 
From the bins the ore and coal are drawn into a car which . 
takes them to the mixers, where they are weighed in 
propter proportions, mixed W machinery and elevated 
te bins over the furnaces. From these they are drawn 
in weighed amounts into hoppers on travelling cranes which 
deliver them to the different furnaces. 

In the west plant at Palmerton there arc 34 blocks of 
furnaces, and in the east plant 20 blocks. Each furnace 
is a brick chamber with an arched roof and a flat grate, 
under which is a closed aslipit. The total grate surface 
of the furnaces is about one-half acre. 

A new furnace is first heated and then a thin layer of 
coal is spread on the grate and ignited. When this is 
burning well a charge of mixed ore and coal is dropped on it. 

A blast is blown into the closed ashpit, and passes up 
through the charge, burning the coal and reducing and 
volatilising the zinc, which is burned by the excess of air 
above the charge. I'he zinc oxide so produced and the 
products of combustion are drawn from the furnace by 
large exhaust fans which blow them over to the bag-rooms. 
The bag-rooms have a system of distributing pi|)eB at 
the top, from which hang muslin bags about 46 feet long 
and 6 feet in circumference. The combustion gases pass 
out through the bags and the oxide is collected in them. 
The bags are connected with hoppers at the bottom, 
from which the finished oxide is drawn to be taken to the 
packi^ room. The six bag-rooms in the two plants 
contain nearly 71 miles of bags, with a total surface of 
61 J acres of muslin. The oxide is first bolted through 
wire screens. Each bolting machine feeds into a packer 
which forces the oxide into barrels or bags. The barrels 
are made at the plant and contain 300 lb. of oxide each. 
The paper bags contain 50 lb. each. 

Zinc-silver-lead aUoys ; Ternary . B. Bogitch. (k>mpt. 

rend., 1914, 169 , 178-180. J. Chem. Soo., 1914, 106 , 
a., 729. 

On melting together lead, silver, and zinc, two layers are 
generally formed, and the author has studied the mstribu- 
tion of the throe metals between the two layers at the 
temperature of solidification of the top layer, this being 
the poorer in lead, and consequently 1^ fusible. Some 
twenty fused mixtures were studied, and a curve is given 
showing the proportions of the three metals which give two 
layers, and those which can exist without hquation. 
Those results only hold good for temperatures near to the 
solidifioation point. 

Copper, lead, and nickel ; Reduction of the oxides of . 

P. Sabatier and L, Espil. Comptes rend., 1914, 160, 
137—142. J. Chem. Soo., 1914, 106, ii., 729—730. 
CoPFXB oxide is reduced to metal without the intermediate 
formation of cuprous oxide, by dj^ hydrogen at 120° C. 
The curve showing the rate ^ reduction is formed by 
one branch only, the velocity being small at first, then 
increasing rapidly up to a certain point, after which it 
diminishes regularly. This oxide is reduced directly to the 
metal. 
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are frequently oonfused, bb they have eyniptoniB in 
common. Preventive measuroB are best. — 0. E. M. 

Preparalion of twi^aien wire fUamentn. Ruff. Sec llji. 

Over-voltage. Newberry. Sec XI. 

Use of hydrofluoric acid, in the sepanilion of copper and lead 
from tin and antimony by means of electric current. 
McCay. See XXTII. 

Patents. 

Semi-steel ; Manufadurc of — . W. Muirlirad, Shettle- ! 

Bton, Lanark, fbig. Pat 22,20.1, Got. 3, 1913. j 
A MIXTURE of pigdron and an oxidiHing age^nt (h.nnialite, ' 
scale, or of pig-iron and steel scrap, is mell-cd in an i 

open-hearth (Siemens) furnace heated by gas, and worked ! 
in the furnace till it if converteil into senii-sU’ii'l. (Hefer- i 
enco is directed to Kiig. Pat. 7940 of 1907 ; this .J., 1908, * 
451.)— W. E. F. P. I 


JhlangancM steel; Manufacture of-—-. W. (.'ajupbell, I 
New York, J. H. Hall, High llridgi*. N.d., and H. W. 
Howe, Redford Station, N.Y., Assignors to 'J’aylor- 1 
Wharton Iron and Steel Co. C.S. Pat. 1,113^639, | 
Out. 13, 1914 : date of appl., Aug. 10, 1908. I 

Ce.\tm is made for an alloy-steel containing Mn less than i 
9% and (' from “ 1*075% minus 0*04 of the percentage i 
of manganese” to ‘'1*075% plus | of the jiereentage | 
of manganese.” 'Phe steel is hard and ductile, praetically 
non-magn(‘tic, and htis a homogeneous appearance when 
magnified to 100 diamotors.— R'. F. F. P, i 

Kledrojdatimj nxjn-metuUic ohjerts ; Improved substance ^ 

for use in processes for . L. Waltispurgor and j 

C. A. Rivoal, Paris. Eng. Pat. 23.741, Oct, 20, 1913. | 

A SOLUTION of colophony in cold ” whiter spirit ” (light 
ptdToloum) to which a conductive powdei-, such as copper, 

IS added, is used for producing a conductive coating on } 
non-metallic objects. — B. N. I 

Metals; Cleaning— — \eln’trohdkally\. A. A. Nelson, | 
Assignor to Acme Steel Goods (.Jo., (Jhicago, 111. U.S. , 
Pat. 1,114,035, Oct. 20, 1914; date of appl., Fob. 25, ' 
1914. j 

The iron or steel is made th(! cathode in a hath of fused 
alkali hydroxide or alkali salt, and a current passed for ' 
the removal of scale or rust, the metal being afterwards j 
cleansed in water. — U. N. 


Furnaces ; Melting and apparatus for stirring or 

agitating molten material therein. 1, Hall, Birmingham. 
Eng. Pats. 28,345, Dec. 9, 1913, and 5197, Feb. 28, 1914. 
The stirring device, which is located in tlic melting pot, 
is actuatCMl by a lover supported on braokets on the 
furnace cover," and the movement of the lever is limited 
by a slot, in the form of an arc of a circle, fixed to the j 
lever, and adapted to engage a stationary pin. A centrally- i 
located valve, for regulating the pouring of the metal, 
is connected by a valve stem, passing through a stuffing- i 
box in the cover, with a second lever pivoted to a bracket 
on the cover. The mixing device is fixed to a sleeve or 
the like on the valve stem, and is attached to its lever 
by twm rods passing through stuffing-boxes disposed one on 
each side of the valve stem and its operating lover. — B. N. 

Furnace; Electric [for mdting and refining meUils\. 

J. H. Gray, New York. U.S. Pat. 1,113,778, Oct. 13,' 
1014 ; date of appl., Aug. 21, 1013. 

The oblong hearth of the fumoco has tapered ends and 
the electrodes are disposed above the hearth so as to form 
an arc between each electrode and the metal. The elec- 
trodes are arranged in several groups of three each, one 
group at each end of the hearth, the throe electrodes 


of each group bein^ oomfooted to the res^^live temunahi 
of a three-phase circuit arranged in ddta, so that the 
current passes successively down through each electrode 
and up through the other two oleotrodes of tho group. 
The area covered by ono group overlaps that oqveM 
by another group, so as l,o effect a uniform distribution, 
and permit tht* oiwratiou of the furnace, if desired, with 
only one group of electrodes. — B. N. 

\Ztnc.\ Ores ; Ap^nitatus for smelling . J. A. Potter^ 

Pueblo, Colo. U.S, Pat. 1,113,481, Oot. 13, 1914 ^ 
date of appl., Deo 23, 1912. 

In the roar wall of the reduction chamber of the apjmratus 
is a central charging ojuming having, uimn each side, an 
opening communicating w ith a condensing and regenerating 
flue, and, immediately beneath, a smaller opening through 
which gas fnmi an adjacent producer ohamber (operated 
with liquid fut'l) is passed so as (,o permeate tho charge. 
'Pile nduction (!hamb(*r is provided with an exhaust 
conduit, a pipe for the supply* of air under pressure, and 
nu'ans for connecting either of the oondensing and re- 
generating flues with the prossurq, and the other with tho 
(‘xhaust, conduit. — W. E. F. P. 

Dc-tinning ; Piocess of W. Savage, Piedmont, Ala. 

U.S. Pat. 1,113,491, Oct. 13, 1914; date of apid.. 
Feb. 17, 1914. 

A coATiNo of “ white till ” is subjiictod to tho action of 
“ a slime containing tin-ammonium chloride and gray 
till.”- W. E. F. P. 


Ores; Agglomerating fine . J. H. Payne, Baltimore, 

Md. U.S. Pats. (A) 1,1 14,029 and (b) 1,114,030, Oot. 20, 
1914 ; dates of appl., Feb. 21, 1914, and April 10, 1919.^ 

(a) Tuk ore, containing a material amount of sulphur, is 
introduced continuously into the upper end of a long 
rotating inclim^d tube, and a flame of air and gaseous 
fuel passed into th(5 lower end as a counter current. 
Siiflicient air is employed for dbmbustion of the fuel, but 
not suflieieiit for burning material quantities of tho 
sulphur, and the ore is heated to tho point of incipient 
fusion so as to convert tho maU^riaJ into nodules, (b) 
For copper ores, rich in sulphur, silioious matorial is 
mixed with tho ore to prevent complete fusion under the 
influence of the heat generated by the oxidation of the 
sulphur. — B. N. 

EhrArolyk. for tise in electrometallurgy. N. H. M. Dekkor, 
Paris. U.S. Pat. 1,113,546, Oct. 13, 1914. Date of 
appl., Aug. 17, 1912. 

See Eng. Pat. 17,836 of 1912 ; this .1., 1913, 662.— T. F. B. 

/jinc ; Metallurgy of . A. L. .1 Quoneau, Torresdale, 

Assignor to Quenenu Electric Zinc Furnace Co., Phila* 
delphia. U.S. Pat. 1,114,036, Oot. 20, 1914. Date of 
appl., Doc. 17, 1908. 

See Fr. Pat. 403,048 of 1 909 ; this .T., 1909, 1318.— T. F. B. 

Magnetic separator. G. Ullrich, Assignor to F. Kriffito 
A.-G. Gmsonwork, Magdeburg-Buokau, Germany. UJS. 
Pat. 1,114,071, Oct. 20, 1914. Date of appl., July 8, 
1913. 

See Eng. Pat. 14,426 of 1913 ; this J., 1914, 369.— T. P. B. 

Ores ; Method of heating in two chambers or rstorffi 

arranged behind each other. E. Menne, CreuBthol, 
Germany. U.S. Pat. 1,114,602, Oot. 20, 1914. Date 
of appl., July 1, 1912. 

SBBGer. Pat. 263,460 of 1911 ; this J., 1912, 1187.— T. F. B. 

Muffle-furnace. E. Curran, Cardiff. U.S. Pat. 1,114,587, 
Got. 20, 1914. Date of appl.,, March 21, 1914. 

See Eng. Pat. 6166 of 1913 ; this J., 1914, 320.— T. F. B. 
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d-autnMtfaasnti. 

()mr>voUa{ie, 15. Kewbery. Chwn. Soo. Trans., 19U, 
2419--2435. 

Kxhattstjvb meaBarcmonts were made of the actual back 
JO.MfP. between elootrrxie and electrolyte during eloctro- 
1 ynis, or the voltage which is over and above the stationary 
I)otential mven by the oleetrfKle when at rest. By means 
of a rapidly rotating commutator, this measurement was 
made during a very short interval after the interruption 
of the eleotrolytio circuit. K.videnee was obtained of 
intermediate reactions such as dehydration of ions, which 
take place before an ion is liberated at an electrode, and 
of the selective influence exerted by eolloids on the 
separation of the different ions, thus determining the 
«‘ffioiency with which zinc, for instance, is separated from 
an acid elcetrolyto. Up to a certain value, iiuireasing 
current density caused an increase in overvoltage, but 
with higher current depsitii's, the overvoltage gradually 
fell and in some oases actually iM^came negative. This 
elToct was traced to an inductive action of the gas as it 
escaiped in a charged condition, ('onlirmation was 
obtained of the view that ions must penetrate to a certain 
distance in the metal before delivering (h(*ir charge, if 
theffi'ee clement is then gaseous, its esiiape is hindered by 
tlie^ metal and this leads t,n the aeeumulatio/i of high 
pressures and rupture of the surface. This action was 
demonstrated by means of microjihotographs which show 
the formation of eratcr-form pittings on the surface of 
different metals after liberation of gas by electrolysis. 
Measurements made on the degree of ionisation of' the 
fr»*e gas escaping after eh^etrolysis showed a remarkable* 
inverse relationsliip to ovcrvolfagi*. Variation in factors 
such as time, nature of metal, and temperature, which 
influenced the overvoltage, produced a change in the 
inverse sense in the ionisation of the gas. The appIif5ation 
df high gaseous pressures --up to 100 af iuospheres -was 
without appreciable influence on the overvoltage,. The 
results show that all earlier formulae expressing the over- 
voltagO are invalidated through omitting to take into 1 
aeQount the different factoiji which have been traced in 
this work. — .1, N. P. 

Sc^mnt prop&tiies of silvf'r nitnUe solutions. The silver 
voUamekr. 111. Lowry. *S’ee VI I. 

Vrodudioti of neon and hHiuni by the. elcrJriml discharge. 

Collie and others. See Vll. 

Patents. 

Ekekode ’making machines. N. L, Casella, New York. 
Hug. Pat. 14,582, dune 17, 1014. Under Int. Conv., 
July 3. 1913. 

A EOTATiNo table canies four moulds for the production 
of electrodes, the movement of the table bringing into 
0]|wrEtkm four plungers as each mould is in register, 
vraoroby the following operations are carried out succcs- 
flively t oomprossion of the depolarising material ; per- 
foration, aidally, of the compressed material ; insertion 
of an electrode in the iierforation ; and ejection of the 
oompletod electrode. The table is rotated a sU^p after 
each l^ioration, looked, and released for the next forward 
movom^. An intermittent feed device supplies electrode 
material a hopper.— B. N. 

Batteries ; Plates for electric.al or secondary or aceumu- 

iators. E, Hancock and D. David, Cardiff, Glamorgan. 
Bng. Pat. 19,109, Aug. 22, 1913. 1 

Ak ^ Mi, such as litharge, is mixed to a paste with 
mUa|wa!h!l.ao^ and substances rich in oarMydrates or 
i^is» euoh as potatoes. This is moulded into 

mlati^ ini^l^ated in a receptacle from which air is excluded 
lijr the platos with wood charcoal. The 

burnt }flate8 arc ground and the material mixed with part 
of thi^ original mixture, or a similar mixture pre|jarod from 
red lead^ then dried and finely powdered and sulphuric acid 
added to form a pa^. * The latter is moulded into plates, 
which are wrappM in jiaper before being placed in charcoal 


and heated. The plates are Uien short-circuited between 
zme or iran plates m acid, and aiterwasds placed between 
positive electrodes In acid, being then alternately obar^ 
and discharged until all impurities are extraoted.*^Bk N* 

Cell ; ISlectrolytic . H. C. Jenkins, H. F. Pattinson, 

and R. Wellesley, London. Eng. Pat. 25,415, Nov. 6, 

1913. 

Thk liquid is introduced into the bell containing the anode, 
BO as to maintain a concentrated condition at the anode, 
and liquid is displaced cither upwards to a draw-off device 
within the bell, from which the liquid is passed to a tank 
with an adjustable weir, or downwards towards the lower 
edge of the bell. By moans of suction, different levels are 
maintained inside and outside the boll, the liquid being 
drawn off at the higher level, and returned by a pipe 
below the level of the liquid. The gas is drawn off under 
suction from the interior of the Iwll through a pipe with 
a valve, the latter closing automatically when the bell is 
re-moved from the cell. — B. N. 

Conductors ; Electrical - — . T. B. Allen and L. B. 
Ooulter, Assignors to The; (-arborundum Co., Niagara 
Falls, N.Y. U.8. Pat. 1,114, B6.5, Oct. 20, 1914; date 
of appl., Nov. 21. 1911. 

A POROUS article of silicon carbide is impregnated with a 
colloidal solution of graphite and heated. — B. N. 

Furnace ; Electric for fixing nitrogen from the air. 

E. K. Scott, Belvefk^re. U.S. Pat. 1,11.‘1,.376, Oct. 13, 

1914. Date of appl., June 2.5, 1913. 

Sujij Eng. Pat. 14,871 of 1912 ; this J., 1913, 872.— T. F. B. 

Electrodes for secondary batteries ; Process of making . 

J. A]M)znanski, Assignor to Stanislaw and Georgij 
Gaszynski Bros., Apoznanski & Co, Moscow. U.S. 
Pat. 1,114,007, Oct. 20, 1914. Date of appl., Dec. 14, 
1910. 

Skk Gor. Pat. 27.5,881 of 1910 ; this J., 1914, 971.— T. F. B. 
Thernuf -element. Gor. Pat. 270,354. See XXTII. 


XU.— FATS; OULS; WAXES. 

Coconut ; The and its produt'ts, with special reference 

to Ceylon. D. «. Pratt. Phillip. J. Sci., 1914, 9, 177— 
198. 

The averap palm produces about 40 nuts per annum, wr 
upwards of 00 in well-kept plantations. There are about 
750,000 acres of plantations in Ceylon, producing about 
1,2.50 million nuts a year, of which 2 million are used 
daily for food, and the remainder exported as copra, ete. 
In 1913 the price of good nuts in Ceylon ranged from 40 
to 50 (lesos (83s. 4d. to 116s. 8d.) per lOQO. In 1911 about 
142.774 aojes were under cultivation in the Malay Statti, 
the yield of copra from which was estimated at 66,600 
tons. The value of the coconuts imported into the 
United States has risen from 1,816,484 pesos (£189,217) 
in 1903 to 3,562,754 jiesos (£371,120) in 1913. The native 
method of preparing the copra is to out the nut in two 
and expose the two halves on dry sandy ground for about 
2 days, when the pulp is separated and the drying com- 
pleted in 4 days. A^ifioially dried copra is inferior in 
colour and appearance to the sun-dried product. The 
method used us to place the copra on a platform of aiieoa 
palm laths over an earth pit in which is a fire of dry 
coconut shells. About 50 Idlos. of copra sire prepared 
from 170 to 200 nuts (according to the rate of dryingj). 
Rapid drying in a current of air {e.g. in 10 hours) m 
attended witn considerable loss of oil, about 15% more 
kernel being required to produce a given weight at aapm» 
It should be possible to complete the drying within 
hours by moans of a slow current of air at 64® to 60® C., 
and with a minimum loss of oil fleylon copra is spraded 
into the four qualities— itofpeatpn (the best prooiioedi,) 



^Competition with Uermany and Austria- 
Hungary in Neutral Markets, . 


A series of Bulletins, showing the value of certain descriptions of 
merchandise exported from Germany, Austria-Hungary and the United 
Kingdom to all destinations in a recent year, have been issued by tihe 
Board of Trade. 

The following are of interest to members of this Society: — 


Aluminium & Aluminium Wares. 
Brass and Brass Wares. 

Brewing & Distilling Machinery. 
Candles. 

Carbons for Electric Lighting. 
Cement. 

Copper Goods. 

Feeding Stuffs (oil cake and bran). 
Fertilisers. 

Fire-proof Bricks, Retorts, 

Crucibles, &c. 

Glassware, Hollow. 

^Glass (plate and sheet). 

Heavy Chemicals. 

Linoleum and Oilcloth. 


Lubricating Oils. 

Medicines and Drugs. 

Painters’ Colours and Materials. 
Paper, Pasteboard, and Cardboard. 
Perfumery and Cosmetics. 
Photographic Goods. 

Rubber Wares. 

Scientific Instruments and 

Apparatus (except electrical)* 

Soaps. 

Starch. 

Stoneware, Earthenware, 

and Chinaware. 

Textile Machinery. 

Tinwares, including Tin Foil. 

Secretary, Society of Chemicai- 
id. for each Bull’etiii 


Copies may be obtained from the 


li^dustry, Broadway Chambers, Westminster, S.W. ; 
required should be enclosed for Postage. 
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eataUi maravUa Ordinary), and common or cart, which is 
bou^^t in Ipts from vasiaua smail produccn. In 1913 
ihelkUpentffn grade fetched 259 pesos (£29 19s.) and cart 
232 to 263 pesos (£24 3s. to ^6 17s.) per ton. In the 
PhilUppines the quality is known as “ Samar sun- 
dried,” the bulk of which is used locally for the production 
of oil ; ” Cebu sun-dried,” ‘‘ F.M.M.” (fair merchantable 
Manila) ; and “ Lamina,” which is frequently made from 
green nuts and dried over a smoky fire and re^ily becomes 
mouldy. Ceylon copra is quoted at about. ‘20 jwsos 
(41s. M.) per ton leas than Cochin and Malabar copra. 
The total exports of copra from Ceylon in 1913 were 
67,705 tons, of which 40,314 tons were sent to Germany, 
12,004 tons to Russia and 1 650 tons to the Unit.f‘d Kingdom. 
The total imports of coconut oil into this country in 1913 
were : — Refined oil, 30,087, and unrefined oil 31,559 ions. 
During 1911 — 1912 India exported 2,165,103 galls, of 
coconut oil valued at 2,626,876 pesos (£273,632), of which 
Germany took 684,261 galls, and the United States 
477,487 galls. The total exports for 1912 -1913 were 
much lower. In Ceylon it is estimated that 40 full-grown 
coconuts will yield 1 gall. »)f oil. The machinery used is 
primitive and relatively little oil is now expressed there. 
The copra is cut up, ground to a coarse bran, and hcatetl 
in steam -jacketed vessels at a uniform tcm]>erature. Tho 
warm mass is then gradually pn^ssed in a hydraulic press 
up to a pressure of 2 tons, until all but alK»ut 10% of oil is 
expelled, when tho mass is again ground, rolled, heated 
and submitted to a pressure fd 3 tons, wliich reduces tho 
oil-content to about 6%. In this way about 66% of oil 
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is crushed in a ” bieakdf* aad lha Abvea by 

revolving iron wheels (“drains”) studded with ipi1i|bsi 
The long coarse fibres are kaokl^ by hand; made 
ban ksand partially bleached with sulphur fames. Ws 
is made into brushes, etc. The mattress nbre, oonsis^iigN)l 
torn and broken pieces falling from the spikes ollhte 
“ drums, is spun into ooir yarn, and made iuto mats 
coarse cloths, which arc freouently dyed with aniline dye- 
stuffs. (^>)vion ooir yarn in sold in the two grades of Kogma 
and Colombo^ which an» further subdivided into 16 to |I4 
standards differing in thickness, colour, twist, oto. The 
ex|K>rtors‘ prices range.from ab''ut 140 to 290 pesos (£16 4s> 
to £.30 4s.) |)er ton. It is estimated that 1000 oooohut 
husks will produce 30 to 36 kilos, of bristle fibre and about 
1-10 kilos, of mattress fibn* and yarn. Tho amounts of 
coir yarn and bristle and mattress fibres exported from 
(Wlon in 1913 were 6762 and 12,852 tons respeotiv^. 
Other produrta . — Tho dr)' shells are burned to oharooalTn 
rjits or arc dcstnjctivoly distilled to obtain a pyroligneous 
liquor which is used in coagulating rubber Utex. Tbe 
charcoal is excellent and is in increasing demand. — C. A, ST. 

Hydrogenated fata. A. K. Handel in. Toknikem, 1918, 
369—361 ; Chem.-Tcchn. Rep., 1914, 88,321. ^ 

Results obtained on the examination of hydrogenstcil 
products prepared from whah; oil at a factory in i£ii»ia||, 
Finland, and also of hydrogenated whale oil, mam ill 
Germany and otft'rcd to a Finnish margarine fawtoz;^, 
wore - * 


Original whitlu oil 
Artificial tallow , . . 

„ stciuinc 
Hydrogenated whale 
oil (German) 


l\l. l)t. 

S<*lulify- 

Jtofrncto- 

motor 

Snponill- 

Arid 

Iodine 

Rriehort, 

J'olenako 

Mol. wt. 
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o( the 

Nickell 

reactlctltf 

* (;. 

itii{ pt 

roudniK at 
40 ’ (’. 

outien 

vuliir. 
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MoishI 
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soluble 

arachidic 


" 
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(WljH). 
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acids. 

acid. 
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fiiiid 

64- 1 

102-2 

i) 50 

144-8 

0-27 ! 

(••tit) 

287-7 



17*5 

:{K'j 

48'0 

183-7 

0-88 

56-<) 

0-25 I 

0-40 

206*4 

7f>-6 

•f 

54 • 3 

47*3 

1 .32- 1 

187-7 

7-80 

il-7 

0-14 

0 31 

207-0 

74*1 

•f 

4 It) 

3M) 

48 2 

U)U-i) 

5-30 

57-8 

0-18 

0 50 

282-0 

76*0 



"■ With dimcthylglynxime. 
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and 33% of oil-cake (poonae) arc obtained, tlie latter j 
being exported as a feeding stuff or ground U[» with j 
phosphates, nitrates, etc. and used as a fertiliser on the . 
coconut estates. 

Desiccated cocomd : — The shells of .selected nuts are 
chipped away and the kernels shaved by hand, washed, 
shredded or granulatofl by machinery, and dried in 
a desiccating machine through which is driven a current 
of air at 82® to 93“ C., whereby tho moisture is reduced 
to tho allowable maximum of 1-6 to 2%. Finally tho 
product is sifted mechanically into fine, medium and coarse 
grades, cooled on zinc-covered tables, and packed in lead- 
lined chests, each holding about 69 kilos. It is estimated 
that the coconut loses about 60% in weight during desicca- 
tion, and 1000 nuts yield about 160 to 173 kilos, (according 
to the district). Nearly twice as many Malabar coconuts are 
required to pi^uoe the same amount of product as Ceylon 
nuts, whilst Indian nuts are dearer ; hence Southern India 
has been unable to compote with Ceylon in the industry. 
The whole of the produot is export^, tlve total jex ports 
in 1913 l>eing 16,326 tons, of which the United Kingdom 
received ^39 tons, Germany 2302 tons, and the United 
States 3787 tons. Tho estimated cost of a plant to deal 
with 90 tons of desiccated coconuts i^er year is 78,520 
pesos (£8179). 

Coir fibre . — The best fibre is made by native methods, 
especially in the GaUe district. The husks are placed in 
bamboo enclosuros which are submerged in river or sea 
water. After about 6 days’ softening they are beaten on 
a block, and the i^arated fibre hackled with a wooden 
comb and dried. Two classes of fibre are thus obtained, 
viz., ” briailc fibre ” (averaging 30 cm. m letigth) and 
” rf^ttreaa fihre^* which is spun into ” ooir yarn ” about 
17 m. Irng and 40 mm. thick. In the mills the fibre is 
softened in large tanks, iren rails bein^ used to kem 
the husks submerged. After 5 days* soakmg the materifd 


Chaulmoogra oil ; Source of genuine , E. E. Francis. 

.J. Pharm. Chim., 1914, 9, 388--390. 

Ur to 1900 chaulmoogra oil was supposed to bo derived^ 
from the seeds of Qynocardia odoraia, but it was then 
shown to be derived from the seeds of I'araJdogenoa Kv/nii^ 
and this was generallv accepted as the source of 
genuine oil although the oil was still called ohum gyno- 
cardium. Taraktogenoa Kurzii grows in *Burmah, 
Chittagong Rill Tracts and iu Assam. The crop is unCS^ 
tain and sonuitimes entirely fails and this has led to the. 
substitution of the oil from the seeds of Hydnooctfpua 
Wightiami^ a tree of the samo family, for the genome « 
Since 191.3 tho oil derived from this latter source (also ! 
known as kavatci oil) has been fraudulently sold a# { 
genuine chaulmoogra oil although it is oonaideaubly i 
cheaper and inferior in its dermatological effect. The 
two oils have a similar appearance and constitution but " 
differ in smell, the genuine oil also containing much, more 
free fatty acids. — T. C. 


Oil of nuinkeiti nuta. H. Sjirinkmeycr and A, Diedllohl. 

Z. Unters. Nahr. Genussm., I9l4, 27, 113-«->lRk, 

The kernels of manketti nuts (Jiicinodendron rauUanmn, 
Schinz) firom Gorman South West Africa (8*33% of 
fruit) had the following composition : — ^Water, 4*70 j 
other extract, 59*40 : proteins, 26*96 ; ash, 8*02 { and 
crude fibre and N-free extraotives, 6*93%. The oold* 
drawn oil had the following charaoten :r~8p. gr, sA 
16® C., 0*9306 ; refraction at 40® 0., ahi^ 84 » 
about 93 ; iodine value (Hiibl), 128*5 ,* acid value, 1*26 j 
saponif. value, 193*3 ; Keiohert-M^ssl value, 0*7.6 1 
Polenske value, 0*40 ; Hehner value, 94*86 ; Fatly aeida : — 
m.pt. 89*0® C. ; solidtf. pt. 86*7® C. ; refraction at 40® O.4 
about 68; neutralisatioii value, 204*6; iodine va^i 
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136-7 ; and mean mol weight, ^1. The oil viold^ no 
inBolublo bromide, but the fatty acids yielded linoHo 
tetrabromide (m.pt. 114-2° C.). No d^tinctive colora- 
tions were obtained in the tests of Bellier, Halphen and 
Baudouin. In Livaohe’s absorption test the increase in 
weight was 10-05%. Mixed with driers it yielded a varnish 
which dried more slowly than linseed oil varnish, but was 
superior in tenacity, freedom from stickiness, and resist- 
ance to water and alkaline liquids. The oil is thus well 
suited for th('. nianiifacturo of linoleum. The oil-cake is 
rich in protein and should make a good feeding-stuff, 
provided no injurious (onstituents (such as frequently 
occur in seeds of Euphorbiaceae) arc present. Physio- 
logical e\j)(?rimeiits with the oil itself wore satisfactory 
(sec also this d., 1913, 95, 611).— C. A. M. 


substance) of a resinous extract oontaining saponin. 

(4) SHUingia seed ;-~After separation of the fat {StiUingia 
teUlow) surrounding the kernels, the latter 3 deldea 62*03% 
of light yellow oil with a nutty odour and taste. The ou 
3 rielded 20-04% of insoluble bromide (m.pt. 147° C.), 
whereas the tallow gave no precipitate with bromine. 

(5) Caloiropia {akoon) seeds from Asdepias giganiea con- 
tained 67-68% of kernels, and the whole s^ yielded 
26-76% of a viscous olive-green oil with a bitter taste 
and pungent odour. It gave 0-2% of an insoluble bluish- 
white bromide, and in Livache's tost absorbed 3*98% 
oxygen in 10 days. The plants contained a bitter milky 
juice, with an odour of opium, which is used medicinally 
by the natives. The following characters were shown 
by those oils : — 
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Fatty acids. 


Oil from. 


Refract 

read 

40T-. 1 

ometcr 

Ing. 

25" C. 

'C.S 
< a 

Saponif. 

value. 

! Reichert- 
1 MeissI 
. value. 

' Hchner 
value. 

Polemke 

value. 

Iodine 

value. 

Unsap- 

oniflable 

matter. 

ft 

1 

' Solid.pt. 

Neutral- 

isation 

value. 

Iodine 

value. 

; Mean moL 
j weight. 

Date stoTU'H 


48 2 

50 1 

01 5 

210*98, 0-8K 

95*23 

3*20 

1 

62*31 

% 

trace 

“0. 

22*4 

1 "0. 

1 18-1 

220*3 ! 

55*26 

267*6 

Orange oqw 

|(i'.)2r)i 

r)7s 

05-8 

0-5:) 

196 37 0*56 

06*60 

0*40 

97*26 

— 

39*5 

34*0 

206*2 ! 

100-4 

275-1 

Lemon pips 

Baseia butyra(;ea, 

— 

, (11)0 

68-2 

1*75 

195*98j 0*65 

05*57 

0*30 

107*28 

— 

— 

i — 

_ , 


— 

extracted fat (eriule) . . 

... 

57-6 

— 

, 50-J0 

179*64| 3*08 

95*95 

0*5 

47*72 

2*22 

68*4 

, 66*5 

179*45 

49*56 

313-2 

Biissla butyriicc'ii, liot- 

drawii (crude) 

Biwsla butyracea, iiot- 

- 

1 

- 

.^OOO 

170 32! — 

1 

96*15 

- 

.50*65 

5*30 

1 

- 

' ™ 


1 

- 

. drawn (rettned) 

— 

' 59 ;) 

-- 

J-00 

177*88, — 

95 98 

_ 

47*73 

2*40 

— 

— 

— 


— 

Stillingia weed, Ullow . . 

— 

1 440 

— 

’ 7*o:t 

200 04 0*88 

96*33 

— 

29*78 

— 

54 3 

.55*6 

212*94 

' 30*74 

271-2 

„ „ oil .... 

— 

! 77-4 

86-0 

124 

209-44, 0*99 

95*27 

— 

154*99 

— 

— 

' — 

209-54 166*63 

273-2 

Cnlotropis seed 

— 

1 ,04-5 

63-0 

3105 

190*42 0*55 

95*. 56 

0*35 

84*27 

trace 

33*8 

31*0 

199*64 

87*64 

1 

286-0 


— C. A. M. 


Mabula pansa [owala] seeds and oil. H. Wagner and 
J. Muesmann. Z. Unters. Nahr. Genussm., 1914, 27, 
124—131. 

Owala or pauco nuts {PadaclcJhira imcrophylh) from 
German W. Africa contained 81% of kerinds, which when 
air-dried had the following composition : -Water, 7-48; 
ash, 2-23 ; phosphoric acid, 0-45 ; crude fibre, 4-71 ; 
nitrogen, 4-68 ; and fat, 49-8%. The crudt! oil, which had 
a pungent taste, had the following characters ; — Sp. gr. 
at 10° C., 0-9164 ; refractometor reading, 66-6 ; ac;id 
value, 20-4 ; sanoniticatiou value, 181-9 ; iodine value, 
99-6 ; Rcichert-Meissl value, 0-5 ; Polonskc value, 0-6 ; 
acetyl value, 20-6. Fatty acids : — M.pt., 56-5 — 57-6° C. ; 
Bolidif. pt., 65-2° C. ; neutralisation value, 185-7; iodine 
value, 106-3 ; i,odino value of liquid fatty acids, 143-6 - 
144-1 ; and mean mol. weight, 143-5 — 144-1. After 
refining with alkali the oil showed an iodine value of 101-2 
and acid value, 0-3, but still had a slight bitter taste. 
The fatty acids contained about 25% (calculated on the 
oil) of lignoooric acid (m.pt. 80-6° to 81° C.) and about 
43% of liquid fatty aci^. The unsaponifiablo matter 
(0-62%) (!ontainod 0-21% phytosterol (m.pt. 140-8° C.). 
No colorataons wore obtained in the tests of Baudouin, 
Soltsion or Halphen, but Bellier’s test gave a greonish- 
blaok coloration changing to rod-brown. In the elaidin 
t(*j9t the oil solidified after some time. No insoluble 
bromide was obtained. (See also this J., 1906, 893 ; 
1907, 699 ; 1910, 1019.)— G. A. M. 


iJhiitpfii' oi 8tiUinyia4allow. A. Diedrichs. Z. Unters. 

Nahr. u. GenuBsm., Aug. 15, 1914. 
Stillingia-tallow, or “ vegetable tallow,” is exported 
from China in large quantity for making soap and candles. 
It is an interesting peculiarity of this fat that, when 
congealing, it expands with groat force, so that a thin glass 
is usually ruptured It is not impossible to use it, when 
sufficiently purified, for nourishment. The fat is imported 
as such and not the seed. It is said to bo often Ewiulterated 
by the Chinese. Kven in a purified condition it soon 
beeomoH bitter in taste, and of a disagree,able odour. 

Wask products [oils and grmses] ; lieclamalion of 

l/row cotton waste, etc. used for denning machinery]. G. H. 
Ayres. Times Eng. Suppl., Oet. 30, 1914, 128. 

Ori.Y waste or rag is placed in a centrifugal separator driven 
directly by a steam turbine forming an integral part of the 
machine, the exhaust steam serving to heat and liquefy 
the oil and grease. The separated oil is purified by settling 
or filtration. The waste or rag is then washed and dried. 
Hpongo cloths used instead of oottqn waste on the Lanoa- 
shire and Yorkshire Railway yield 1 — 1 J gall, oil per gross. 
Similar methods are employed for the recovery of “ euttins 
oil ” from metal screwings and turnings, turpentine and ink 
from the cleaning materials used in printing works, wax 
and composition from the short ends and waste in oandto 
and match factories, and fats in ooooa, chocolate and 
biscuit factories and bakeries. — A. T. L. 


Seed oils; Characters of certain liUle-Icnown—. A, 
Diedrichs. Z. Unters. Nahr. Genussm., 1914, 27, 
132—141. 

(1) Date stone oi/ ; —Algerian date stones (11-17% HjO) 
jieldod 7-98% of a fairly viscous oil with a pungent taste. 
Bellier’s reagent for vegetable oils gave no coloration. 
T^e fatty acids yieldwl linolio tetrabromide. (2) Orange 
and hmon pip kernels yielded 67-31 and 49-67% respw- 
tively, of light yellow oils with intense bitter taste. The 
orai^e seed oil contained linolio and linolenic acids. 
(3) BMsia buiyracea seeds yielded 66-90% of a fat, which 
gave an insoluble bromide. The extraotion-residue, on 
treatment with water yielded 38*3% (14*90% on original 


Beeswax; Bleaching of . K. Heinz. Seifonsied. 

Zeit., 1913, 40, 1140, 1169, 1192. Ohem.-Techn. Rep.,' 

1914, 38, 132. 

OoMPi.eTE bleaching of beeswax can only be effected by 
sunlight, and all ohemioal meth ds Iroquire supple- 
menting by sun-bleaching for the production of 
absolutely white wax. Moreover, it is frequently Im- 
possible to remove all traces of chemicals from the product. 
Natural bleaching is effected by reputed exposures, 
the w ax being melted with water oontaining sulphuric acid 
between each exposure. Of chemical agents, oil of turpen- 
tine has the drawback of imparting an unpleasant odour 
to the wax. It is preferable to add to the water, used to 



Vol. x*xni., Ho. ».] Oi. 3011— PAINTS ; PIGMENTS ; VARNISHES ; RKSINR 


1009 


prevent overheating of the wax by the aim, potaasium 
chlorate, sodium hypochlorite, or hydrogen peroxide. 
Another method is to boil 100 kilos, of the melted wax 
with a solution of 3 kilos, of potassium chlorate in 10 litres 
of water acidified with suluhurid acid, and after removal 
of the chemicals, to finish the bleaching in the sun. Per- 
manganate is not effective as a bleaching agent. One 
of the best methods is to boil the wax with a solution of 
potassium bichromate and sulphuric acid, and to remove 
the chromic oxide by washing with water containing 
lactic or sulphuric acid. Ozone has not prove<l very 
effective. Bleaching with fuller’s earth, Florid earth, anil 
the like, has the drawback that the powder retains a con- 
oiderable amount of wax, which can only be recovered by 
extraction. — 0. A. M. 

Rosin ; Dftsrmination of in fats anal soaps. Leistc and 

C. Stiepel. Seifensioder-Zeit., 1913, 40, 1233. (’'h<‘in. 

Techn. Rep., 1914, 38, 213. 

Tbtk fat or soap is dissolved in alcohol, neutralised with 
alcoholic soda, and the mass obtained on evaporating the 
solution in admixture with a quantity of freshly ignited 
sand is extracted with acetone containing 2% of water. 
The rosin and unsaponifiable matter arc extracted together, 
but since the latter is present in the ordinary soap-making 
fats to a slight extent only its amount may be neglected. 


CantUcA. Board of Trade Bulletin No. 89. 

May be obtained from the Board of 'IVado, Commercial 
Intelligence Branch, 73, Basinghall Street, R.(u 

Lubrication with oils and with colloidal graphite. Mabory. 
See I. 

The butter -fat content of margarine. Arnold. See XIX A. 

Sandalwood oil and its application to perfumery. Mann. 
See. XX. 

Patents. 

Fish and other animal offals bones and the like ; Means for 

treating [extracting fat from] . Eng. Pats. 21,331, ! 

Sept. 22, and 29,172, Dec. 18, 1913. i 

In an apparatus for the extraction of fat from fish offal, 
bones, oto., the digestion pan is fitted with stirrers and 
moans arc provided for treating the material successively 
with superheated steam, benzene, and hot air. Moans are 
also provided for cooling the steam and hot air, after 
use, and for recovering the benzene after it has been 
withdrawn from the pan.--W. P. S. 

I 

Otis, fats, and the like ; Treatment of . N. Testrup, i 

London, Assignor to Lover Bros., Lt<l., Port Sunlight. ! 
U.S. Pat. 1,114,067, Oct. 20, 1914. Date of appK, I 
March 20, 1911. I 

See Eng. Pat. 7726 of 1910 ; this J., 1911, 1022.— T. F. B. 

Fat from bones, materials suitable for glue manufacture, 

arid like substances ; Process for the extraction of . 

E. Fischer, Charlottenburg, Germany. U.S. Pat. 
1,114,698, Oct. 20, 1914. Date of appl., Jan. 16, 1912. 

See Pr. Pat. 430,016 of 1911 ; this J., 1911, 1324.— T.F.B. 


XnL-PAlNTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Enamel paints. 0. M. Meissl. Oesterr. Wooh. dffentl. 
Baudienst, 1913, [16]. Chem. Techn. Rep., 1914, 88, 
94. 

The chief requisite of a good enamel is durability. The 
drving medium of ordinary enamels is linseed oil and its 
•UMtnnies: The addition of rosin oil midees the enamel 


liable to crack and to become sticky in the sun, whilst 
mineral oils retard the drying, and driers reduce the 
stability to the same extent as they accelerate drying. 
The function of the drying medium does not cease with 
the drying of the enamel, but promotes subsequent oxida- 
tion. For outside work enamels should be as free as 
possible from driers and diluting liqiiids such as oil of 
turpentine, iH'stroleinn spirit, etc. Direct sunlight imd 
moisture have a gi'oat infiiionoe on the stability. Zinc 
pigments are less durable than iron and lead pigments out- 
of-doors, but for interior work zinc and iron pi^onts are 
preferable to load. For stations, locomotive ^eds, etc., 
iron oxide pigments are preferable to red load pigments. 
The durability of an enamel increases with the ffneness of 
the pigment, whilst lighter shad<*8 of ooloiir are less durable 
than dark shades. The durability of enamels for ordinary 
pur{K)Bos increases with the elasticity of the film, whercM 
enamels for use under water are os a rule more durable in 
proportion to their hardness. The thiimor the layers of 
pigment and the more numerous the coats, the more 
durable is the enamel. It ought never to bo applied 
below 4® (1. Zinc white is dearer in use than white lead, 
since it requires more linseed oil. No setisfaotory substi- 
tute for red load in enamels for iron work has yet been 
found ; iron oxides have not 1 be same durability. — C. A. M. 

Turpentine, oil ; Detection of hydrocarbons in >. Utz. 

Farbenzeit., 1912, 17, 1208. Z. Unters. Nahr. n. 
j Gemissm., 1914, 27, 687. 

, Mbnnechet’s test, in which 4 — 6 o.o. of oil are shaken 
' with a little magenta end 2 drops of nibrio acid, gives 
I characteristio colorations with turjamtine oil and with 
k hydrocarbon substitutes which enable those to be re^ly 
distinguished, but is not sufficiently delicate to indicate 
admixture of hydrocarbons with oil of turpentine unless at 
least 30% of the former is present. — ^T. 0. ^ 

Resiiwles ; Photochemical properties of coloured . J. 

Larguier dos Bancels. Compt. rend., 1914, 169, 316— 
317. Chem. Soc. J., 1914, 106, ii., 696. (Comi>are this 
J., 1912, 797.) 

CoLOUBKi) resinatos when exposed to light slowly lose 
their solubility in benzene. This process is accelerated 
by the proBonce of small quantities of mineral salts. Of 
the chlorides and nitrates of a largo number of metals 
tried, only thos*^ of uranium, zinc, and cadmium exert 
any marked influonoo, the effect produced being, within 
certain limits, proportional to the amount of active salt 
I present. The action of uranium is much more powerful 
I than that of zinc or cadmium, which are of the same order. 

I To produce the same effect in the same time, the concen- 
tration of zinc or cadmium nitrates, r<»quires to be twenty 
times that of uranium nitrati,'. The n^sults obtain^ 
with uranium and zinc salts an' not duo to their hydrolysis 
in aqueous or alcoholic solution giving an acid solution. 
Certain salts, such os those of copper, iron, ohromium, 
and thorium entirely modify the properties of the rceinates, 
rendering them insoluble, or producing^a precipitation 
which interferes with] the oxporiment. 

Oil of manketti nuts. Sprinkmeyor and Diedrichs. Sec 
XII. 

Patents. 

Pigment and paint. 0. W. Pickering, Springfield, Mass., 
Assignor to Pickering Paint and Pigment Co. U.S. 
Pat. 1,113,907, Got. 13, 1914 ; date of appl., Aug. 6, 1913. 

The paint comprises lead aluminatc, an oil, and a drier. 

— B. N. 

Cement ; Composition for coating . C. EUis, Laroh* 

mont, N.Y., Assignor to Ellis-Foster Co. U.S. Pat. 
1,112,069, Sept. 29, 1914 ; date of appl. May 24, 1900. 

A COMPOSITION comprising at least 10% of the free fatty 
acids of a drying mi, an acid resin, and thinning and 
“ extending ’* materii^; — 0. R* 
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JtMinoUa condensation products ; Manufacture of . 

British Thotason-Houstori Oo,, Ltd., liondon. From 
Oonotal Elootric Oo., Schenectady, N.Y., IhS.A. Eng. 
Pat. 22,544, Oct. 6, J913. 

Sbb U.S. Pat. 1,098,728 of 1914; this 1914, 799. 
Pbthalic acid may be roplaood entirely or in part by oleic 
acid.— T.F. B. 


Varnish. W. A. Bcattv, Assignor to G. W. Beadle. New 
York. U.S. Pat. I,il3,92«, Oei. 13, 1914. Bate of 
appl., Jan. 3, 1913. 

SHE Fr. Pat. 447,647 of 1912 ; this ,1., 1913. 244.- T. F. B. 


XIV.-INDIA-SUBBER ; GUTTA-PERCHA. 

[llubher laicx\ : T}u‘ tapping intirml of — — . N. C. S. 

Bosanquet. India- Kubbi^r J.. 1914, 48, 797—798. 
Obsbkvations, extending over more than a year, on a 
94-acre clearing of 7-year old rubber, demonstrated that j 
tapping on alternate days yielded better results than | 
more frequent tapping. I’he yield pisr tr(‘e with daily j 
tapping varied from 2-32 grins, in October to 3-03 grins. | 
in llecember, at a liost of 29 to 19 cents (5-8 — 3*8(1.) per j 
lb-, whcroius when th(' trees wt're tapped on all.('rnate days 
the yield was 4*34 grras. in January and 6*75 grins, in 
June, the cost being 13 C(nits (2*Hd ) in the former and 
11 cents (2*2d.) in th<‘ latter month. There is a consider- 
able saving on bark removal, on alternate day systeni. 

—K. W. L. 

• 

Rubber; Racking of planUUkm . P. Schidrowitz. 

India Rubber J., 1914, 48, 802. 

To avoid cont-amination with wood splinters, etc., and 
thus enable jilantatioii nibber to ts* used Without washing 
other than that carried oul on the plantation, it is suggested 
that the oases should luive a loose lining of (doth, of the 
type used in rubber works for wrapping, etc.* -K. W. L. 


Coconut and its 'products^ with special rcjerence to CcgJo^i. 
Pratt, tiee Xll. 


PATENT.S. 

Rubber solution ; Safety non-tnjlnmmabk . 1*. Hilde- 

brand, London, Kng. Pat. 22,794,' Oet. 8, 1913. 
liuDBEB is dissolved in trichloroothylcno, for example, 
1 lb. of rubber in 12 jiints (d solvent. --T. F. B. 


Caoutchouc substances ; Cohiirejl and j/roccss of making 

same. K. Gottlob, Elborf(*I(i, and R. Ditmar, Oratz, 
Austria-Hungary, Assignors to Farbenfabr. vorm. 
F. Bayer und Go., Elb(!rfeld, Germany. U.S. Pats. 
■ 1,113,614 and 1,113,759, Oct. 13, 1914. Hates of appl , 
Oot. 16 and 31, 1912. 

See Fr. Pat. 459,367 of 1912 ; this J., 1913, 615.— T. F. B. 


CaokOchoub Substances ; Production ^ . F. Httfmann 

and 0. Goutello, Assignors to ^^arbenfabr. vorm. l'\ 
Bayer und Oo.. Elberfeld, Gornmnv. U.S. Pate 
1,113,630 and 1,113,631, Oct. 13, 1914. Hates of 
appl., Oct. 3, 1911, and Oct. 29, 1912. 

See Eng. Pat. 1124 of 1911 ; this J., 1912, 141.— T. F. B. 


XV.— UBATBER; BOMB; HORN; GLUE. 

Notu on plant ciDmiolry. Kmgsn. Sue XX; 
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XVI.-S0ILS ; FERTILH^. 

Soil : Studies of an acid in Assam. A. A. Megmtt. 

Memoirs Hept. Agric. India, Chemical Series, 1914, 
Vol. 3, No. 9, 236—269. 

Test crops of oats were grown at Jorhat, Assam, in an 
area of 0*26 acre comprising 20 plots, each of which 
received a different inanurial treatment, with and without 
liming. From the results obtained it was concluded that 
the highly beneficial effect of lime is due to its action in 
rcutrahsing acidity and destroying, or preventing undue 
accumulation of, toxic material in Uie soil. — W. E. F. P. 

Soil constituents ; Relative solubility of . H. Fischer. 

Intern. Mitt. Bodenkunde. 19i3, 111., 331. Biedor- 
mann’s Zontr., 1914, 43, 292 — 294. 

Tue potash of bicttite was found to be loss soluble than 
that of phono! ith in wal-er saturated with carbon dioxide, 
although in oulture experiments by Pfeiffer and Blanck, 
oats absorbed more potash from biotito than from phono.- 
lith.— R. (I P. 

.ijumonin ; Volatilisfition of —from soils. (). liommer- 
mann and L. Freseniiis, Landw. Jahrb., 1913, 45, 127. 
Biedermann’s Zontr., 1914. 43, 433 — 437. 

A (’I'liRKN'r of air from an air pri'ssuro apparatus w^us lid 
through throe wash- bottles to saturate it with iiioisturo, 
then through diluto sulphuric acid and diluti* ammonia, 
and finally through an empty flask. It. was then uassod 
over the soil to lie tested and subsiMjiiontly througli N /4 
aeid. A similar oxp(*rimeut wiw done without the soil. 
'J'ho absor[>iion of ammonium salts diqiondcd upon an 
exehaiigt* of the base's of zcolithic origin jiri'semt in the 
i soil. In presence! of chalk tlie ahsorptiou of ammonia by 
the soil was iucreas(‘d or dimiiiished, or ronmined un- 
aff(‘et(*d. iKicording to the naliirt* and source! of the soil. 

—.1. H. J. 

Nitrogen , Absorption of different forms of by plants ; 

inflvnice of the, tiicdnm. 1>. Chouchak. (’omptes 
nsnd., 1913, 156, 1781 — 1787. Bie'dcnnann’s Zerntr., 
1914, 43, ■1()9-412. 

Tue influence* of various salt/S upon the adsorption of 
nitrogen trom an ammonium chloride! solution by plant 
roots was studied. With living plants the lulsorption was 
proportional to th(! iBiie*, wJulst- the! rate of diffusion 
insidt! the! roots was constant.. With dead roots, mag- 
nesium sul])hate jireveiiited any adsorption, and sodium 
sulphate, magnesium chloride, calcium chloride, and cal- 
cium sulphate markedly decreased the amount in varying 
degivos. With living roots, the! influence of the salts, though 
considerable*, was less tlian with dead roots. W'hen two or 
more salts won; firesent at the same* time in varying propor- 
tions, the influence! of one wiis in some cases antagonistic to 
that of another, and there was a maximum concentration 
with the! differt‘nt mixtu«!S above which atlsorption of nitro- 
gt'n decivased. In tlie system, water, resit, and dissolved 
nitrogenous substance!, the last is divide*d between the 
water and the sujierficial layer of the rexit in certain 
profiortions which arc easily modified by the presence of 
other dissolved substances, e.g., the salts mentioned kbove. 

-J. H. J. 

Calcium cyanamide [nitrolim] ; BehUin&ur of some mould 

fungi towird^s -. A. Kossowicz. /. Garungsphysiol., 

' 1913, 2, 154. Biedennann’s Zenir., 1914, 48, 140—142. 

Nutrient solutions were prepared containing as sole 
nitrogenous matter two commercial sjxicimens of calcium 
cyanamide jireviuusly sterilised by heating at 100“ G. 
or by tiltering their solutions through a Berkfeld filter. 
In some of the solutions all the organisms tested, viz., 
Botrytis BassianUf PeniciUium glaucum, Mucor Boidin, 
Cladosporium herlmrutn, Phytophthora infestans, PeniciUium 
hrevicavUi AspergiUus glaucus and ntger, Isariafarinosa and 
a red Fusarium, exhibited more or less growth, but ih others 
only the first three or five deVelopctd. The restflts Were 
pBi\Ah\y influenced by impurities iA the oaloium dyhnamide 
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and thk point may be of impottanoe in the application of 
oaloitfm oyanamidfe as a fertiliser.— J. H. L. 

PotaaBiiim salts ; Occurrence of in the salt springs of 

the United States. J. W. Turrentine. U.S. Dept. Agric., 
Bureau of Soils, Bull. No. 94, May 8, 1913. Biedormann’s 
Zentr., 1914, 43 , 403. 

Nonjc of the artificial and natural brines examined was 
found to contain |x>ta88ium in sufiicient quantity to repay 
extraction. The mother-liquors in the preparation of 
salt from sea- water contain sufficient potassium to enable 
them to be converted into a fertiliser by <^vaporatioii. 
The residue of a dried-up lake in South California con- 
tained so much |)OtaB8iuTn that it would form a valuable 
source of potash salts on the commercial scale. — J. H. .1. 


Phosphoric acid in basic slag ; Delernumtion of the 

soluble in citric acid. F. Haussding. Landw. .lalirb., 
1913, 46 , 40. Biedermann's Zentr., 1914, 43, 438 — 430. 

Thb methods of von T^orenz (comparts Noubauor and 
Liioker, this J., 1912, 260) and Popp (this .1., 1912, 831 ; 
1913, 963), and the official method wore conipai'ed. The 
iron citrate method of Poop gave the highest resuliH, 
nearly identical with those outained by the official method 
and the direct precipitation method oi von Loren/- gave 
rather lower but more accurate results. Tlie adoption of 
the von Lorenz method would eul ail a rise in the price of 
the phosphoric acid. — .1. H. .1. 


Phosphates ; Experiments with crude . IManischni- 

kow. Biedermann’s Zentr., 1914, 43, 396 — 401. 
Kus.sian jjhosphates used os manure in j)Ot cultures gave 
increased yields of mustarxi, lupin, etc. A Russian phos- 
phate containing 2(1% PjOs was converted into a super- 
}>hoHphate containing 12-6— 13*6% of water-soluble, 
14 — ]4'6% of citrate-soluble and 14’5 — 15% of total 
RjDs. at a cost of 40 centimes per kilo, of water-soluble 
phosphate. Extraction of various phosiihates with dilute 
sulphuric acid showed that for each variety the quantity of 
diosphoric acid extracted reached a maximum, varying 
irom 46 to 73%, with a definite quantity of acid. Hodium 
bisulphate may replace sulphuric acid in the preparation 
of sujierphosphate. 1 f to the solution, milk of lime is added, 
the precipitate contains 22 — 37% PiO^. Nitrosu|M^r- 
phcjsphate prepared with the waste acid from the manu- 
facture of trinitrotoluene contained higher proportions of 
total and water-soluble PjO^ than ordinary superphosphate 
prepared from the same raw phosphate with suljmuric 
acid. Small amounts of ferrous and ferric sulphates added 
to phciS]ihatos were beneficial in sand cultures, but 
larger amounts were harmful. Double phosjdiateS wore 
prepared by the extraction of the acid raoical of the phos- 
phate with dilute sulphuric acid or sodium bisulfuiate, 
concentrating the solution and mixing with bone meal 
free from gelatin ; the double phosphate contained about 
26% P-Oj of which about 96% was soluble in water. 
That phosphates are assimilated by plants was proved 
by samd cultun^s of lupins and buckwheat, in wnich a 
oertain proportion of the phosphate added was found in the 
crop.-O. H. J. 


Bone-meal ; Action of as a phosphoric acid fertiliser in 

comparison with superphosphate, and bOfSic slag. B, 
Schulze. Landw. Versuchs-stat., 1913, 83, 101 — 180. 
Biedermann’s Zentr., 1914, 43, 441 — 443. 

Thx experiments continued over throe seasons and the 
comparison was made between the water-soluble phosphate 
of superphosphate, the citric acid-soluble phosphate of 
basic slag, and the total phosphate of bone meal. The 
superphosphate gave the best results ; the basic slag 
being about 60% as efieotive, and the bone meai about 
80%. Bone me^ free from gelsrtin gave better results than 
that oontainiitt gelatin. The grinefing of the bone meal 
has a gi^at iimuenoe upon its effectiveness ; the fiber the 
giiiAlinl;^ the better the manutial results, Oeabiely glrtmnd 
meal has only about two-thirds the effbet of finely gi^nd 
H. Ji 


Manurial expetimenis with lime. P. Bolin. Meddolanden 
Nr. 80 friin oeutraianstalten ffir jordbmksffirsfik, 
Stockholm, 1913. Biedermann's Zentr., 1914, 48 , 112. 
Inr ex{>eriments with oats three types of fertilisers were 
employed with and without lime (1-6 — 1-9 tons fwr acre), 
viz., 1*2 owt. of potassium nitrate with 4-8 owt. of basic 
slag and 1*6 cwt. of 37% potassium sulphate jior acre; 
16 — 32 tons of cow dung }X)r acre ; and 8 — 12 tons of cow 
dung with 4*8 owt. of basic slag and 0*8 cwt. of potassium 
sulphate i)er acre. The lime WMlueod the crop obtained With 
artificial fortiliserH alone, but considerably increased that 
obtained with the animal manure. — J. H. L. 


Sulphur for stimuhilimj plant growth. F. det/astella. •!. 
Dep. Agric. Vie-tona, 1914. 12, 289. Pharm. J., 1914, 
667. 

Fon some time the attenllon of agricultural chemists has 
1)6611 directed to the value of sulphur as a manure (this J., 
1913, 669 ; 1914, 976). The author confirms the fact that 
it acts favourably on the growth and yield of the vino. It 
docs not act alone, however ; its beneficial offeet is directly 
proportional to the aiiiount of organic matter ])rosent in 
the soil to which it is addinl. When the (| uaiitity of organic 
matter diminishes, ilio (dTeet of sulphur also diminishes and 
bccomea nil in a soil devoid of organic matter. The action 
of sulphur is greater if it is pri'vionsly mixed with the 
organic matter with which it is to act. The use of sulphur 
in the vineyard caused a very marked increosi'i in the yield 
of grapes. 

Sulphur ; Fertilising action of . V. V. Sabaschnikoff. 

Huss. .1. f. exj). Landw., 1912, 821. Biedermann’s 
Zentr., 1914, 48, 282. 

The soil used for the cxfierinients contained 0'082% of 
sulphuric acid. Flowers of sulphur was applied in the 
proportion of 10 grms. jier sq. metre. The incresiso in the 
weight of barley and rye. on the sulphur plot over that tin 
uii untreated plot {i sij. metres) was about L6 kilo, in 
eiMjh case. — .). II. il. 

Pktnis : hjfluence of manganese and cdumininm on the 

growth of . T. Pfeiffer and E. Blanok. Landw. 

Versuchsstat., 1913, 83, 267—281 ; Chom. Tochn 
Hop., 1914, 38, 320. 

Manganese salts, when added to soils, favour the growth 
of plants to a slight extent, but the cheaper manganese 
compounds are very sparingly soluble, so that largo 
quantities have to be omi)loyed, and the actual Ixmetit 
arising from their use is questionable. 'I’ho addition of 
very small quantities of aluminium sulphate and man- 
ganese sulphate results in an insignificant stimulating 
action on the plants. — W. P. S. 


Behaviour of ainmonium phosphomohjbdutc with ammonium 
hydroxide. Sircar. See Vll. 


Patents. 

Soil; Sterilising of . V. J. Holmes, Norwich. Eng, 

Pat. 23,312, Oot. 16, 1913. 

Steam is admitted to the space below a shallow cover 
placeci a short distance above the soil, e.y., a int»tal sheet 
provided with an outer jacket of insulating material, 
and with its edges Imnt downwards so as to rest on the 
soil. — W. P. S. 


Sexid grain ; Treatment of [with a solution of a manure 

and then with ultra-violet rays]. C. E. De Wolf, London, 
and H. K Fry, Godraanstone, Dorset. Eng. P«>t. 
23,339, Oct. 16, 1913. 

The grsin is moistened with water, of a 16% sodinna 
nitrate solution, and then siibmiHcd to the ^tion of 
Ultra-violet rays. Wheat, oats, and barley should be 
submitted to the rays for 6 hours i maize and cottdnsbed 
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for 7 hours. The process renders the grains more 
productive when sown. — W. P, S. 

Fertilisers; Plant . J. Keegan, Liverpool. Eng. j 

Pat. 25,365, Nov. 6, 1913. | 

A FERTILISER composod of two powders, solutions of which ! 
are applied separately and consecutivelj'^ to the soil. : 
One powder contains soluble ammonium and magnesium . 
salts, to which potassium and aluminium salts may also 
be added, whilst the other consists of e(jiiivalont quantities 
of tribasio potassium or sodium phosphate and sodium 
silicate, or of dibasic potassium or sodiutir jduwphate 
together with potassium and sodium carbonate. W. P. S. 

Fertiliser. T. L. Willson and M. M. TlafT, Ottawa, Assig- 
nors to Southern Investnuuit (Jo. of Canada Ltd., 
Montreal, Canada. U.S. Pat. 1,11 2,1 83, Sept. 29. 1914 ; 
date of app}., Aug. 17, 1912. 

A DRV fertiliser, consisting of cidcium ammonium phos- 
phate containing at. least suflici<‘nt ammonia to eorn'S[)ond 
to the formula, ('a(NH 4 )Hy(P<)^)^. — O. P, 


XVII.-SUGARS ; STARCHES ; ’ GUMS. 

Ruqnr in eanc and beet ; Formation of - — . H. Pellet. 
Bull, Assoc. ('!him. Suer., 1013, 31, 296, 322. Chem.- 
Tochn. Rep., 1914, 88, 3. 

In the case of beet, intensive cultivation may lead to a 
daily formation of 1‘20^ — 1’25 gnus, of organic matter 
(mostly sugar) ; in the cas(‘ of cane (Egyptian) the aveiage 
is only 0*8 — 0*9 grin. In a ripe cane weighing 1500 grins., 

, the foliage contain 210 grnis. of dry matter, (jf wliich 12 
grms. are ash and 198 grms. organic, the cane itself con- 
taining 400 grins, of dry matter, of which 6 grins, are 
aeh and 394 grms. organic.- -0, R. 

Beet and cane ; Dcterniinotion of the snnose and 

redneinej sugars in the foliage of the . H. Pellet. 

Bull. Assoc. Ohim. Suer., 1914, 31, 909—920. 

IjR.\vr.s and leaf-stjdks are passed separately through a 
mincing-machine, and the finely divided material pressed 
two or throe tinuw. tin* pulp being removed and pounded 
in a mortar after each o])eration. Sucrose by double, 
polarisation — 500 c.c. of the filtered juice are treated with 
normal lead acetate (KKl c.c. for the leaves, and 50 c.c. for 
the leaf-stalks), mixed, and filtered (giving solution A). 
50 c.c. of the filtrate (solution A) are treated with 50 c.c. 
of sulphurous acid solution (sp. gr. 1*035— I ’040). 
treated with 1 grni. of purified animal charcoal, 
mixed, and filtered, t.he clear liquid (solution B) Iming 
polarised in the 400 mm, tube, and the temperature noted. 
Another 50 c.c. of solution A are treated with 5 c.c. of 
hydrochloric acid (sp. gr. M9) and 25 c.c. of sulphurous 
acid solution (sp. gr. 1 *0.35- I *040), and inversion eflected 
according to Her/folil’s method, after which 1 grm. of 
purified animsl charcoal is added, and the liquid filtered 
and polarised, the temperature again being noted (solution 
0), Sucrose and. reducing sugars by Fehliny's solution. 
20 0 . 0 . of solution B are rendered alkaline with sodium 
carbonate solution, 40 c.c. of Fehling’s solution and 
sufficient water to bring the volume to 80 c.c. added, 
and the temperature raised to 66® (1. for 10 minutes, 
the cuprous oxide precipitated being determined by the 
cyanide nmthod (this J., 1914, 494). ’ 60 c.c. of solution C 
are rendered alkaline with sodium carbonate solution, 
and the total roduoing sugars determined os before. 
In calculating the sticroso by the double polarisation 
melJiod, the factor 142 00 is used instead of 142-66; 
while the factor for converting the results obtained on the 
juioe to those on the original substance is 0-91 for the 
leaves, and 0*97 for the leaf-stalks. According to the 
author, the results obtained by double polarisation should 
agree with those found by Trebling’s solution to within 
01%.~.T. P. 0. 


Pectin subftances in [beet] sugar factory products [and 
their influence on the determination of raffinose]. T. 
Koydl. Oesterr.-Ungar. Zeits. Zuokerind., 1914, 48, 
208-231. Chem.-Toohn. Rep., 1914, 38, 288. 

Even when the ditTeronoe between the values given by 
direct and double polarisation in the analysis of beet 
molasses amounts to as much as 3%, this “ plus polarisa- 
tion ” is not duo wholly to rattinosc, of which there may 
be present only 1 %, but is caused by the prosonoo of 
pecMii BubstanccH not precipitated by basic lead acetate, 
the aimmnts of which are shown to vary considerably 
throughout the campaign,— ,T. P. 0. 

Bajfinose Ifrorn cottonseed meaV\ ; Prcjiarafion of . 

(\ »S. Hudson and T. S. Harding. .1. Amur. Ohom. Soo., 
1914, 36, 211(»--2114. 

One kiln, of meal is treated with 5 litres of cold water, the 
I mixture quickly filtered by suction, and the filtrate treated 
j with a slight excess (about. 200 c.c.) of basiii lead acetate solu- 
I tion. The y(41ow lead precipitate is filtered off, o.xcchb of 
I lead removed by hyd rogeu sulphide, and, after adding about • 
: 0*2 grm. of sodium liydrosulpbite, the solution concentrated 
! under reduced pressure to a syrup containing about 25% 
j HjO. Barium hydroxide (2 gnus, of octahydrate for each 
J grm. of raffinosc) is added, the mixture warmed to not 
over 80® to effect solution, and gradually poured into 
1-5 times its volume of commercial anhydrous methyl 
I alcohol, and the granular ])recipitate ground to a fine 
I powder, filtered off, and washi'd with methyl alcohol. 

I The barium compound, aus[>end(«i in about 1500 c.c. of 
I water, is decomfiosed bv gradual addition of 50% phos- 
j phoric rcid solution until exactly neutral, the precipitate 
I filtered off, and the likst traces of barium removed by 
I precipitating with sulphuric acid and again filtering, 

j Fifty grms. of the vegetable carbon. “ epouite,” arc 
j added to the filtrati* and filter(*d off aftew a few minutes, 

i and the still yellow' solution boiled in vacuo to a syrnp 

j containing 20 — 25% H.^O. Ethyl alcohol (95%, con- 

1 taining 0-3®;', UNO,) is t hen added, just to saturation (as a 
; rule 10 -15 c.c.), and the mixture inoeulated with crystals 
j of raffinose hydrate and loft owrnight at 0® to crystallise, 

I the separated crystals being ground with 75% alcohol, 

I filtoriHl off, and washed with alcohol. About 40 grms, 

' of colourless raffinose^ crystals are obtained, and a further 
I 10 grms. by treating t he mother liquor again with barium 
hydroxide. The proportion of ash (0*5—1%) may be 
I reduced by ]W(^paring a 50‘^() aqueous solution, filtering, 
addin«g acidified alcohol as above, nearly to the point 
of clomlincss, and stirring. About 2-5% (referred to the 
original cottnnsoiHl meal) of pure raffinose hydrate, crystal- 
lising rapidly at the ordinary t.emperature, are thus 
obtained, and a further 0-5% by cooling the mother liquor 
to 0® 0. After washing with 75% and then with 95% 
alcohol, the product conteins less than 0*06% of ash 
and gives a specific rotation of 123-2® (anhydrous sugar) 
in 10% aqiieouH solution at 20® 0. — F. Sodn. 

Maltose and its oxidation products with alkaline hydrogen 

(teroxidc ; Strudurv of . W. L. T^wis and S. A. 

Biiokhiu’ough. .1, Amer. CJhem. 8oc., 1914, 38, 2385 — 
2397. 

Mat.tosr is oxidised by alkaline hydrogen peroxide 
largely Avithoiit hydrolysis and without formation of 
saccharinie acids. A larger amount of oxygen is con- 
sumed than in oxidation with alkaline copper sulphate 
(this J., 1909, 1165) and larger amounts of formic and 
I glycollio acids are formed. 100 grms. of anhydrous 
maltose gave 22-97 grms. of hydrolysed dextrose (24-97 
grms. when corrected for decomposition of dextrose 
under similar conditions), 0-16 grm. of mannonic-lactone, 
10-04 grms. of glyoollic acid, 0*11 grm. of oxalic acid, 
55-37 grms. of formic acid, and 4-44 grms. of carbon 
dioxide, together with MB grms. of unidentified material, 
probably containing erythronio and I-threonio acids. 
The proportions and nature of the products are different 
from those obtained from dextrose (Spoehr, Amer. Chem. 
J., 1910,48, 238 ; Glattfield, Amer. Chem. J., 1913,60,135) 
and the differenoes must be due to the gluoosido-luikim 
between the two dextrose residues in the maltose molecule, 

I Maltose is a 'y-d-glticosido-d-glnoose and the formation of 
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relatively large quantitiee of glyoollio acid indioates tha*^ 
the terminal (primary aloohol) carbon atom takes part 
in the gluoosido- linkage, the formula hence being : 

CH,(OH).OH(OH).ifl.(CH.OH)2.CH.O.CH,(CH.OH)4.CHO,H«0. 
Additional evidence in favour of this formula m oiiod 
and the mechanism of the oxidation is disouAKed. (See 
also Nef, this J., 1»14, 366.)— A. S. 

Formic aoid ; Determination of in honey. H. 

Liihrig and F. Doepmann. Jahrosber. Chem. Untor- 

Buchungsamtos, Breslau, 1912 — 13, 24— -26 ; Z. Unters. 

Nahr. Genussm., 1914, 27, 477 — 478. 

Whkn honey is mixed with water and submitted to steam- 
distillation, os in Fincke’s method for the determination 
of formic acid (see this J., 1911, 82, 235; 1912, 402; 
1913, 446), the first portion of the distillate, amounting 
to 1600 C.O., does not contain all the formic acid present. 
From 6 to 10 mgrms. of formic acid (or of volatile sub- 
stancos which reduce mercuric chloride) are obtained 
in each of the three suooossivo quantities (500 c.c.) of 
distillate collooted when the distillation is continued. When 
a mixture of 100 grms. of sugar, 300 c.c. of water and 1-5 
gpn. of tartaric acid is distilled with steam, the dis- 
tillates contain a quantity of reducing substances 
equivalent to 10 mgrms. of formic acid. Tartaric acid 
and water alone yield a few mgrms. of reducing substances, 
and it is pointed out that it is quite possible that a part 
of these is derived frr)m the rubber connections of the 
distillation apparatus. Tn the determination of formic 
acid in materials containing glyoxylic acid, the distillate 
should bo treatod with zinc and dilute sulphuric acid 
before the mercuric chloride reagent is added ; any 
basic zinn sulphate precipitated w'ith the morouroiis 
chloride is removed by treating the latter with dilute 
hydrochloric acid. — W. P. P. 

Patent. 

Manufacture of an ahmrhent or deeolormng agent. Ger. 

Pat. 276,343. See Tin. 


XVm.— FERMENTATION INDUSTRIES. 

Malt ; Purchase of on the basis of analysis. H. and 

J. M. Heron. J. Tnst. Brew., 1914, 20, 406—487. 

It is a common practice for the maltster to submit to the 
brewer samples of a run of malt at the beginning of a 
season, and contract to supply a definite quantity as 
required, each delivery to correspond approximately 
with the sample submitted. The suggestions for sampling 
made by the Committee of the Tnst. of Brewing on Malt 
Analysis (see this J., 1906, 236) may be amplified as 
follows : — In sampling from sacks, there should bo a 
minimum of five samples for all deliveries, and for largo 
consignments one sample from every ten sacks. The 
samples should bo drawn with a probe or spear and not 
with the hand, which may be moist. In the case of hoajis, 
at least ten samples should bo drawn (from different parts) 
from bulks up to 100 quarters, and 20 — 30 from larger 
bulks. All bins except tall silos, should be probed like 
heaps. In sampling from tall silos with a conical bottom 
ending in a spout, two or more sacks should bo drawn 
and samples taken from them. The shaking of larger 
samples in tins, prior to taking smaller samples, is object- 
ionable since the denser and loss modified grains tend to 
accumulate at the bottom. The best method is to pour 
backwards and forwards six or more times from one vessel 
to another. Samples taken immediately after the malt 
has loft the kiln tend to show a lower yield of extract, 
a higher diastatic activity and a darker colour, than 
those taken several da^ later, after the malt has cooled 
and been screened and brushed. Re-dried malt appears 
to continue to lose moisture after leaving the kun, so 
sampling should be delayed for at least three days. Si^oe 
the report of the Committee on Malt Analysis various 


possible sources of error In the determination of extract 
have been pointed out (see Jones, this «f., 1006, 240 ; 
Day and Amos, this J., 1014, 434 ; Ung and MoT.iareo, 
this J., 1908, 614 ; Baker and Hulton, thu J., 1910, 644 } 
Siau, this J., 1912, 197). A difference of | } lb. of extra^ 
between two dotomiinations on the same sample is fair 
^reeniont and rather more latitude might be allowed 
in view of the imperfection of sampling. A oonsimment 
of malt, well loaded and dispatchtxl and not unduly delayed 
in transit, will on an average absorb J — | or even 1% of 
moisture, so that a maximum of 3% of moisture on 
deliveiy is not unreaHonablo. Siau and Hodson (J. 
Inst. Brew., 1909, 16, 67) have pointed out possible 
sources of error in moisture dotorminations. In deter- 
mining the di.ostatie activity of malt, the reaction of the 
starch solution is of great importance (see Jones, foe. eif.). 
An alkalinity equivalent to 1 c.c. of N /lO acid per litre, 
in the distilled water used, lowers the diastatic activity 
value about 4"*. The tube method often gives resulta 
2’- -5'* higher than the standard mothwl. A difforenoe 
of i 6° betwemi sale and delivery samples is reasonable. 
For colour determinations a difforenoe of ± 1® is not 
excessive, for the determination is affected by the mode 
of illumination (see Baker and Hulton, this J., 1906, 662; 
1907, 268) ; moreover the series “ 52 " glasses do not 
match the nuance of all malts perfectly, and mild ale 
and high drietl malts often tend to oooome paler on storage. 
Tables are given showing, for three different malts, a 
oomparison of the various deliveries, with the sale and 
bulk samples. — J. H. L. 

Yeast ; Some studies on . I . delation of cell repro- 

duction to the sup'ply of free oxygen. IT. Metahaliam of 
the yeast cell, with special reference to the themiai 
phenomena of fermetUation. H. T. Brown. Annals of 
Botany, 1914, 28, 197—226. J. Inst. Brew., 1914, 
20,541—544. ^ 

I. When yeast colls are seeded in a liquid containing 
dissolved oxygon and an oxoess of nutriment, and the 
available oxygen is limited to that initially present in the 
liquid, the total number of oells per unit volume ten^ 
to attain a maximum, which is independent of the number 
of cells seeded but, within certain limits of oxygen supply, 
is proportional to the initial amount of oxygen, and under 
those ciroumstanooB the rate of reproduotion is not 
logarithmio but is a linear function of the time. The 
dissolved oxygon does not remain as such in the liquid 
during reproduotion, but is rapidly absorbed by the im- 
yeast before ooll-budding commences. Tne author 
suggests that the oxygen-charge absorbed by each 
coll determines the reproductive power of the cell. If 
of two equal volumes of liquid, saturated with air, one 
contains more oells of seed-yeast than the 'other, and both 
arc- deprived of further access of oxygen, the dissolved 
oxygon will be rapidly absorbed by the cells ; those of the 
larger seeding will absorb a smaller oxygeu-oharge ** 
and therefore will possess a smaller reproduotive power 
than those of the smaller seeding, but this disadvantage 
will be exactly counterbalanced by their greater number, 
so that the total number of new cells formed will be the 
same in both cases. Tho linear rate of reproduction 
is explained by the partition of the “ oxygen-oharge ** 
amongst an increasing number of oells, whereby the rate of 
subdivision of the individual cells diminishes in inverse 
ratio as thoir total number increases. Pasteur first 
expressed the idea that tho oxygen originally absorbed 
by tho yeast from the surrounding medium is the primum 
movens' which determines its subsequent power of 
reproduction. Although a yeast cell can, under favourable 
conditions, continue to take in oxygen from the medium 
if this is maintained saturated with air, the ooll can only 
store up a limited amount of oxygon in a form available 
for Bubsoquent reproduotion. Afi attempts to increase 
this effective “ oxygen-charge ” by previously submitting 
the yeast to strong aeration, or even by passing pure oxym 
through the liquid, wore unsuecessful; the yeast under 
these conditions continues to take up oxvgen, but its 
potentiality of reproduotion is not therein imneased. 
Under favourable conditions, with the yeast oells at a 
concentration of 1 in 1 /4000 eub; mm. of nutrient liquid^ 
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the voJumo of oxygen taken up by each cell and con- 
stituting tl»e oxygon charge, is about 6 times the volume 
of the cell itself. 

II. Experiments made with largo volumes of fermenting 
wort indicated that the heat of fermentation (including 
heat of hydrolysis) of 1 grm, of maltose is about 126 
calories. Between 14° and 16° (1. a yeast cell ferments 
its own weight of sugar in 8^ — hours, and the heat 
generated in 1 hour, is sufficient to raise the temi)eraturf 
ol the cell by 15° or 1 6° (i The temperature coefficient 
of fermentation by yeast is high. The following figures, 
calculated fnjm data given by Slotor, represent the relative 
rates of fermentation of top-fermentation brewery yeasts 
at temperatures starting from 5° C. and rising by increments 
of 5° to 40°C. :-~-100, 2-65, 5-.69, 10-05, 15-80, 22-59, 
30-50, 36-60. The apparently wasteful metabolism of the 
yeast cell is a necessity imposed by the conditions under 
which reproduction occurs in nature, ('.g., in fruit juices. 
These conditions are altogether different fr<un those of the 
fermentation industries, where the fermentative faculty 
of the cells has been purposely enhanoed and their 
reproductive faculties have been restricted. — d. H. L. 

Yeast cells; iStaining of by Melhulene hive, etc. 

0. G. Matthews. J. Inst. Brew'., 1914, '20, 488^96. 

Tnk method of staining employed was to prepare an 
aqueous suspension of the yeasi, sufficiently dense to show 
a just yioroeptiblo opalescence, and to tn-at portions of 
3 c.c. with the staining solution, e.g., 0-1 c.c. of a 0 1% 
solution of Methylene Blue, or 9-2 e.e. JV /lO solution oi 
iodine diluted twenty-fold. A number of pitching yeasts 
were invtjstigai.ed in this way. With Methylene Blue, 
dead and torpid cells assumed a pallid stain, but from 
1 to 20% of the cells stained a sapjihire colour. 
The following conclusions are drawn respecting this 
deepc*r staining : — Tfc is not confined to f(. Cerevisiae 
though shown best by this race. It is indeywndent of 
the glycogen reoi’tion of the cells, and, in laige measure, 
of Htairuiig by other dyes, as Indigo (.’armine or Coehincal ' 
Carmine. 'I'hi* cells so stained are not nece.isarily dead or , 
torpid in the ordinary hoiiki. I'hose likely to stain can Ik* 
identified by their higher refractive jKiwor, showing : 
up brightly when the niioroROO|)e objective is slightly out of ' 
focus, and* they usually have smaller or ill-defined vacuoles 
or none at all. 'fhe progeny of a iion-siaining cell may | 
stain, even to 3 to 4 individuals, though staining celis j 
seldom give rise to non-staining oner. The budding of a j 
staining c<4l seems frequently to be arrested when a small ! 
bud has furmed, but sometimes a pair of equal -sized | 
cells, jiresuniably mother and daughter, will stain, and I 
such cells tend to remain attaclied. In stained cells j 
all parts take the stain. The phenomenon apfK'ars to | 
indicate a change of staUi and possibly of function in the | 
eoU, probably a nesting stage in which there nuiy In* | 
accumulation of reserve nutriment (but not noc'essarily | 
glycogen, though it may be fat) and a porocptible diminu- i 
tion or temporary arrest of the vegetative activity. It is 1 
not necessarily a permanent change, as a fresh fermentation | 
under favourable conditions may entirely alter the | 
condition of the cell.— J. H. L. 

Tidsts ; AsstmikUion of maltose by . G. Kita. 

J. (.^hem. Ind. Tokyo, 1914, 17, 274—278. Chem.- 

Teohn. Rep., 1914, 88, 262. ; 

In solutions containing ammonium nitrate as source of 
nitro^n, Schuohardt’s “ pure maltose ” was less roadi’y , 
assimilated by yeasts after it had undergone a preliminary ! 
extraction with absolute alcohol. The commeroial \ 
maltose appears therefore to contain besides protein • 
(see Kluyver, this J., 1913, 803 ; Davis, this J., 1914, 
10(18) some other constituent, similar to oryzanin ' 
which increases its assimilability. — J. H. L. 

Sntymes of yeast ; Susceptibility of the various to 

ihermo-reffeneration. G. Bertrand and M. Boeenbiatt. 

Gomptes rend., 1014, 158 , 1823—1826. 

UniAX tlie 4uoraae, neither the maltose nor the cktolase 
of yekst maceration juice exhibited the phenomenon of 
tttomb-re^hetntioto (see this J., 1914) 668). Tift ootiTity 


of both was completely destroyed by heating the juice 
to 70° 0. fur 1 min., and' was not restored even j^rtialiy at 
higher temporatiircs. — J. H. L. 

Beers; Chilled bottle . A. Hadley. J. Inst. Brow,, 

1914, 20, 504-A33. 

There are two main methods of chilling beers, viz., cold 
sUirago and quick chilling, and the latter, Which is less 
costly, provided always that the beer is properly con- 
ditioned, gives results equhi to the slow chilling process, 
'riic beer is run or piim|iod from the skimming vessels to 
glass-lined copper or wooden tanks to condition. Here 
it is dry-hopj)ed if necessary, primed if customary, and 
usually partially fined. A conditioning is thus effected 
which cannot be attained in casks, whilst there is far less 
waste, and the beer is cleaner and brighter after having 
settled for a ftiw days, so that the filters run far longer 
than when the beer is conditioned in casks. In o^er 
to save time, many brewers have installed a quick-chiller 
of the counter-current or some similar tyjKi between 
the conditioning and chilling vessels. The beer can thus 
be ci)oh!(i to 35" F. (2° (\) before entering the chilling 
and carbonating vesseb in which itJi tenijwrature is still 
further reduced, e.g., to 28°F. (-2°C.). Continuous 
carhonation appeal's to b(' working satisfactorily in a 
number of breweri<*s. The chilling is kept entirely 
separate from the carbonating, and the chilled beer is 
immped through the carbonator which is placed either 
}M*tw(N'n the chilling plant and the filter or between the 
chiller and the filling machines. This arrangement is 
said to give more uniform results, keeping the beer in 
quioUii- condition for bottling. The author gives a number 
of practical notes on filters, refrigerating plant, bottling 
machines, washing plant and Bto))pcriiig and labelling. 
Tlu! collection of carbon dioxide from fonnentation vats 
})erniils of coiisiderabli- economy. Owing to the danger 
of overheating the gas, and thus affecting the flavour 
of’the carbonated Ix-ers, it is not advisable to compress 
the carbon dioxide to more than about 100 lb. |N)r sq. in. 
'Fhe collection of the gas should In* started about 15 hours 
after pitching, and is usually continued for 24- - 30 hours. 
The averagi' amount produced from a l(K)-barrol fermenta- 
titm vat is roughly 10 Ib. ])er hour, and the total quantity 
should be suflioient to carbonate about 400 barrels of 
beer, or a smaller numlK*i' if carbon dioxide is used for 
top-pressure. — %!. 11. L. 

“ Afiriw ” ami Us turbidity; Chemistry of . T. 

Takahashi, Y. iShimazu and 8. llagiwara. J. Agric. 

Tokyo, 1913, 5, 179—187. Z. Unters. Nahr. Genussm., 

1914, 27, 604—606. 

Mirin" is a rather thick, yellowish brown, strongly 
alcoholic beverage made from swollen rice, fermented 
by cultures of koji or slniyu. After fermentation has 
proceeded for 4(1—50 days in open vessels, the expressed 
liquid is allowed to stand until clear. With a sp. gr. of 
about 1-138, it contains 10—12-54% of alcohol, 
1-86— 4-96% of dextrin, 30-1—32-89% of sugar and about 
0-12% of ash. Fermentation is accompaniod by 
saccharification of starch and decomposition of proteins. 
Organic acids are also formed, but if in too large amounts 
they promote excessive proteolytic em^mo action and the 
amino-acids produced give rise to turbidity in the beverage. 
To avoid this the acidity of the mash must be kept within 
certain limits by addition of sodium carbonate, and 
should lie exercised in the selection of the yeast material. 

— J. H. L. 

Wine ; Colour reacliom of cansiiiuerds of — F. 

Schaffer. Mitt. Lebensm.-Untere. Hyg. So^eiz. 

Gesundheitsamt, 1913, 4 , 208-211. Z. Unters. Nohr. 

Genussm., 1914, 28, 120 — 121. 

White wines and raisin wines are almost free from 
tryntophol (i-indole-othylalcohoi), whereas rod wines 
inwriabiy contain it. It may be isolated by shskinB 
10 c.c. ek the wine with a mixture at ether, amyl aloohol 
.and petTolenin spirit (8;1;3) tod treating the re^ue 
left oil evapbrtfthig the cxtirot trith a few eryttakf of 
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dlin6itbylifi]ii$ftoltett2ftM6hydo, & httlo ftloohol, and & fow 
drops of 25% hydrOohloiio acid. In th© presence of trypto* 
phol (1 : 10,000) a violet coloration is obtained slowly 
at the ordinary temperature and immediately on heating. 

In addition to /-arabinose, wines may contain another 
fjentoBO, which yields furfural when the wine is distilled, 
even without the addition of hydrochloric acid. For the 
furfural test 10 c.c. of the wine (diluted if necessary) 
are distilled with 10 c.c. of hydrochloric acid (sp. gr. M8), 
until about 16 c.c. of distillate have boon obtained. About 
10 c.o. of this are mixed with 6 to 8 c.c. of 85 to 98% 
alcohol and 1 to 2 c.c. of a cold saturati'd solution of 
phloroglueinol in hydrochloric acid (sp. gr. 106). Any 1 
violet coloration will usually appear in about 4 to 5 hount ^ 
(sometimes 8 to 9 hours), and generally disap|)ears again 
in a few hours. Wines containing more than 4 grms. of 
su^w per litre should be diluted and fermented before 
testing. Artificial wines (raisin wine and wine from sjHmt 
grapes) usually give a negative or faintly positive result, \ 
whilst natural wines invariably give a distinct reactnm. 

A mixture of wine from spent grapes with 20% of red wine 
gave the reaction. The violet ooloraiion was faintest 
with light iSpauish wines and French and Spanish re<l 
wines. — 0. A. M. 


Quercetin in lolne ; Determination of — . T. v. Felle.n- 
liei^. Mitt. Lebonsm.- 1 Inters, u. Hyg. Scdiweiz. riesund- 
heitsamt, 19111, 4, 1 — 14. Z. Unters. Nahr. CrenuBsm., 
1914,28, 118—119. 

The colouring matter quercetin can be readily extracted 
from wine by ether ; it is m;arly inHolublc in water but is 
Holubh* in strong alcohol. Wines also contain a water- ! 
soluble tannin, probably quercitrin, as the main con- j 
stituout of their colouring matter. The colouring matter 
extracted with other dyes wool mordanted with alumina 
yellow, and that mordanted with alumina and tin bright | 
yellow in dilute and orange yellow in concentrated solu- . 
tions. Unmordanted animal and vegetable fibre.s are 
not dyed. To determine the yellow colouring matter ' 
10 c.o. of the wine an^ extracted with cold ether, the ! 
othoroal extract distilled, and the residue dissolved in 
water, and (in the case of r(Hl wines) heated for 10 mins, 
on the water- bath with unmordanted woollen threads 
10 cm. in length to remove the foreign dirtv-grey colour- 
ing matter. The quercetin is then absorbe-d by 0-01 grm. 

(»f mordanted wool (10 mins, in the water-bath), and the 
dyed fibres washed, dried, and comparted with standard 
fibres dyed with a solution of quercetin (1 mgrm. fwr litre). 
White wines seldom contain more than 01 mgrm. whilst 
red wines contain up to 48 mgrins. of quercetin per hire. 
Thti yellow colouring matter in the wine is derived from 
the gra[ie skins, and should a white wine contain about 
8 mgrms. thereof it is derived from the sjient grapes 
{TreMerwein) ; wines containing more than 4 mgrms. 
are suspicious. The colouring matter is first formed 
during fermentation in o^mtaot with the skins. Tea 
leaves oohtain a oolonring matter resembling but not 
identical with quercitrin. The yellow colouring matter 
in wine comists of quercitrin, traces of quercetin, and 
a decomposition product of chlorophyll. — C. A. M. 


Saffron yellow in white wine ; Detection of . V. 

Kreps. Arch. Chem. u. Mikrosk., 1912, 6, 24 — 31. 
Z. Unton. Nahr. Genussm., 1914, 28, 121. 

The colouring of white wines with saffron is legal in 
Hungary though forbidden in Austria. “ Saffron yellow ” 
differs from the natufal wine colouring matter in not 
being affected by alkalis. It does not react with strong 
solutions of organic acids or with strong mineral acids. 
It is precipitated by lead acetate as a lemon yellow pre- 
cipitate, irhilst the nitrate shows % light yello coloration. 
It can bo largely extracted with arftyl alcohol from the wine 
acidified with hydrochloric or sulphuric acid, but not 
from an allu^ne solution. Fat-free wool will fix the 
saffron eolourihg matter, but it dan be extracted again 
prootloally nnehanged by means of 3% ammonia solution. 

— c: A. m: 


PoUistium and mag^iufn ; Datmninaiian ef — ’“by 
phyaieo-chemical mlwnetric methods, A’^kdtwn 1o, 4^ 
analysis of wines. M. lluboux. Comptes rend., WH, 
169, 320—323. J. (ffiom. Soo.. 1914, 108, ii., 745—746. 
(Compare Ihitoit and Duboux, this J., 1908, 871, 912.) 
P 0 TAS.HIUM can bo estimated in wines by determining 
the conductivity of the solution after the repeated odditibns 
of small amounts of chloro-piatinio aold, after the addition 
of eighteen times its volume of alcohol. A change in the 
direction of the conductivity curve indlofttes the end Ctf the 
precipitation. It is necessary to wait sorrie time for the 
conductivity to lx*como constant after each addition 
of the reagent, and also to^ destroy the organio matter 
in the wine by evaporation and ignition prior to the 
estimation. For the estimation of magnesium, the cop- 
duetivity is measured in a solution containing 0‘02% 
NHj, and 0-()6% after the addition of measured 

small quantities of iV/2- phosphoric acid. Before per- 
forming the titration, the organio acids in the wine must 
Ix' destroyed and Ihe phosphoric acid and lime removed 
by precipitation. Fifty e.c. of I be wine are treated \lrith 
.3 c.c. of N j\ -sulphuric acid and 100 e.c. of alcohol. After 
two hours the calcium sulnhatc is filtered off, and to the 
filtrate is added 3-5 c.c. ot A /I -ammonia and 7 c.c. of a 
16<)(, solution of lead nitrate, which ptecipitates the phos- 
I phates. The whole is warmed on the water- bath, filtei‘ed, 
and to the filtrate 5 (;.e. of .V /I -sulphuric acid are added 
, and the lead Bulphaf<‘ filtori^d off. The solution is 
I evapora(>ed to dryness and calcined, the residue is dis- 
solved in 5 e..c. of iV /lO-HCl, 50 e.c. of JV /10-ammonia are 
addoil, and the liquid titrated with the jihosphoric acid. 

Prcfducts derivexl from the date ftalm. Kaynaud. Set XIXa. 

Methyl alcohol in corn silage ; Occurrence of . Hart 

and harnb. See XIXa. 


Patent. 

Liquids such as stout, beer and the. like ; Pasteurising, 

sterilising and cooling . H. S. Gregory, Palmers 

Green, Middlesex. Kng. Pat. 19,169 of 1913 ; date of 
appl., Fob. 23, 1914. 

The liquid is pumjx’d under })ro88ure into the upixtr ^rt 
of a jacketed conical chamber over the sides of which 
It is distributed in the form of a film ; the supply of 
heating agent to the jacket and the flow of liquid to the 
chamber are controlled by a thermostatic device. The 
sterilised liquid flows through a float-chamber into a 
cooling chanilwr, the flow being so regulated by the 
float that the liquid remains in the float-ohambw for 
from 15 to 20 minutes. The cooled liquid^esoapes through 
a pi|io into which is also jiasscd the liquid resulting from 
the oondeusatiun of the vapours from the heating vessel. 

— W. P. S. 


XIXa.— FOODS. 

Milk samples fur analysis; Preservation of . J. 

Tillmans, A. bplittgorber and 11. Biffart. Z. Unters. 

Nahr. Genussm., 1914, 27, 893 — 901. 

Thymol, phenol, creosote, and sodium fluoride exert only 
feeble preservative action, the milk coagulating after 
24 — 48 hours. The coloration produced by potassium 
bichromate interferes with the determination of acidity. 
Chloroform raises considerably the refraotometrio value 
and the (apparent) fat-oontent, and oreosote lowers 
the specific gravity of the milk. The diphenylamine test 
for nitrates is rendered worthless by the prosenoe of 
XKitassium bichromate, and loss sensitive by thviUol, 
creosote, mustard oil and phenol. Mercuric ohloride 
is the o^y satisfactory preservative. At a ooneentration 
of 0'03 — 0*04% it keejM the milk fresh for 120 hours, 
with no appreciable increase of acidity ; it has no influence 
on the determination of specific gravity, refraotonttltrio 
vadue and fat-oontent, and is the onlv one oi the sub- 
stanoes Studied which preserVCH any nitra^ in the niUk 
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from deoompoiition bo that they can be accurately deter- 
mined by tne diphenylamine method (TillmanB, this J., 
101 1, 44) even altOT 120 hours. It is used by the Munici{)al 
Hvmenio Institute of Frankfort-on-Maine in the official 
milk control, the samples being treated with 2 c.c. of a 
0*5% solution per 2^ o.o. Its toxic nature demands 
certain precautions, e.g., the samples are treated with 
0*2 c.c. of a 1% aqueous solution of Congo-red; this 
colouring matter has no influence on the analytical results, 
and in the coagulation of proteins by calcium chloride 
it is completely precipitated, leaving a ^colourless senim. 
(^.^TO^es, this J., 1912, 742; Denig^, this .1, 1913, 

Titration of urith alcohol of variatia atrerigtha. 

P. Lohnis. Molkerei-Zeit., Hildesheim, 1914, 153. 
Biedermann*s /entr., 1914, 48, 496—497. 

' 1^0 0 . 0 . of milk are run into a lieakor so as to form a 
thin layer over the bottom and titrated with alcohol 
uiitil the first api>oaranoe of coagulation. The number 
of 0 . 0 . is oaJled the “ alcohol number ” of the milk. 

If more toi 6 o.c. are required, the end point is uncertain. 
Alcohol of 70, 80 and 90% stnjngth by volume was used, 
I*"!* ‘h® "w*! "'liabl.: 

fi X gives an indication of the 

»h. *“ “ '<>»’ 8«™ wntent 

onnew”".!®?"'"® "'T - germ 

To n ‘tT* * '“'«•* **"” “"‘"nt loss than 

co»(e»i< of . W. Arnold. 

Untora. .Hahr. Gonussm., 1014. 27, 370-m 

following ^temiinations should be made in order 
to det^ine the presence or absence of butter-fat in 
value, Koiohert-MS ^uo 
Md Polonske value, both of the fat itself and of that 


when the margarine consists of animal fats (or vegetal 
fats free from volatile fatty acids) and oooonut oil 


4'oronut oil % 

2 1 

' ” 1 

10 j 


20 

26 

30 

40 

Rek-hert-MeiKsI 









value 

0-0 

1-65 

1 2-.37 

3-2 1 

3-0 

4*61 

4-841 

5-8 

Polenske vnluo 

0-05 i 

1 

0-95 

:-3l 

1-65 

f2.4| 

8-0 

8-66 1 

6-06 


When the Roichort-Meissl value is greater than thi 
indicated in the table, the presence of butter-fat 
indicated; when it is lower, palm-kernel oil is piesen 
The presence of palm -kernel oil is also in^oated by 
Polenske value exceeding 0*6, when the molecular weigh 
of the soluble fatty acids is above 130, and by the oharaotei 
of the volatile insoluble fatty acids; the latter, hot! 
from the original fat and from the alcohol-soluble fat 
are solid. In the case of margarine containing butter-fai 
and freti from palm oils, the Roichert-.MeissI and Polenskt 
values of the fat and ito alcohol-soluble portion will give 
the proportion of butter-fat present ; the moleculai 
^ight of the soluble fatty acids will lie between 97 and 
107. — W. P. S. 

buffer- fVater-content of . W. Theopold. Ber. 

Wafirungsm. Untersuchungsamtes Bromberg, 1913, 16. 
Z. Unters. Nahr. Genussm., 1914, 28, 109—110. 

It h^ been asserted that butter increases in weiirht 
by ateorption of water when moistened extomally^or 
placed in cold water for 70 hours. This is disproved by 
x^nments cited. A sample of butter containing 22*9°^ 
water 22*®% after the treatment, whilst anothw 

sample with 18-8% showed 18-2%.-C. A. M. 

W/ieat and xUprt^ucta ; CwnpoAttion of . H. Kolnimr 

Z. gos. Getreidew., 1913, 6, 199* 
Chem.-Toohn. Rep., 1014, 88, 174. 

was separated by milling into various portions 
the composition of which is shown in the following tSile 


0 to 
31 -48 

o/ 

/o 


Flour. 


31-48 

to 

73-46 

% 


Total protein , 

Stareh 

Phonpimje Mid plJU 


15-08 
1-86 
74-69 
7-27 
3-37 
0 20 
0-88 
050 


73-46 

to 

78-71 

% 

Feeding 

meal. 

78-71 

to 

80-92 

% 

19-.36 

1 

20-35 I 

4-04 

4-63 ' 

61-13 

47-18 ; 

11-13 

13-46 1 

5-52 

n-62 ! 

1-09 

3-24 

2-.36 

3.32 

1-27 

1-70 ' 


Fine 

bran. 

80-92 

to 

89-34 

?/o 


Coarse . Husk- 
bran. ' bran 
89>34 02-72 

to to 
92-72 98-47 


.30 i 
38 I 
65 

•80 I 
52 , 
87 ! 
82 
90 I 


17-39 ' 
5-15 
8-74 , 
8-60 . 
30-49 
11-00 { 
7-59 ' 
3-44 i 


17-39 

5-18 

14-14 

8- 67 
21)-32 

9- 70 
7-54 
3-75 


Husk 
olfa] 1. 
08-47 
to 

99-78 


14-62 

3- 52 
24-36 

8-77 

24-96 

19-41 

4- 44 
0-08 


Husk 
ufial, 2. 
09-78 
to 

90-79 


14-18 

2-42 

24-56 

7-83 

27-02 

13-36 

4-50 

0-75 


Eni" 

:xs. SrSn.'-rsiS; 


Oerm. 

99-79 

to 

100 

% 


26-50 

6-85 

29-90 

18-75 

12-63 

332 

4-72 

2-52 


■ -W. P. 8. 


Bye and iUt producU ; CompotiUm of M P 

Neuman and H. Raining. 5 . g«,. Getreidiw.. 1913, R 
41 ; Ohem.-Tocbn. Rep., 1914, W, 174. 

A KOMAi, apeoimen of rye waa, by oareful milling, aeparated 
into four grade, of flour (™ld 73%), bran, htuk, ofial, and 
germ ; these portions bad the following composition ; 


Flour. 


Total protein 

Fat 

Stardi 

Sujw^M dextrose’ Uft^r ’hydrolysis)’ 

Crude fibre !.!!.!! 

Ash 

Phoi|>lioric acid 


0 to 
31-05 

% 


6-70 

0-64 

81-53 

5-00 

3-55 

0-07 

0-46 

0-18 


31-06 

to 

62-10 

% 


11-00 

1-43 

69-44 

7-54 

5-25 

0-40 

0-94 

0-42 


62-10 

to 

67-28 


14-47 

2-49 

60-27 

12-03 

7-02 

0- 93 

1- 74 
0-87 


67-28 

to 

72-82 

% 


16-58 

2-71 

55-40 

14-02 

8-13 

1-22 

2-09 

104 



^w.p.a 
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Rye fiour ; IkitcUon of amatt amounta of in whaai 

fUmr. R. Panto. Z. Untors. Kahr. OonuaBm., 19W, 
28 , 79—83. 

Tbk grma. of the flour are mechanically shaken for 2^ hours 
with 100 e.c. of water, the mixture centrifuged for 1 hour, 
and the efflux velocity at 17“ C. of tho aqueous extract 
determined in Traube’s “ stalagmomoter ” (Biochom. 
Zeits., 1910, 24 , 341), Extracts of different kinds and 
grades of wheat flour gave results ranging from 57 to 72 
secs, (water— 61 secs.), the lower values b<nng given bv 
hand -sifted 8amplf»8, while commercial grades did not fail 
below 62. In the case of rye flours of various kinds the 
values ranged from 178 to 709 secs. Mixtures of wheat 
flour with 2i% of rye flour of similar colour showed efflux 
velocities of 9S*5 to 112 sees. The constituent to which 
rye flour owes its viscosity is not a proteifi, but apwars 
to be the “ gum ” isolated in inquire condition by Ritt- 
hausen (.T. prakt. Chem., 1867, 321) by extracting the 
flour with dilute alcoho! and adding strong alcohol to j 
the extract. This substance forms a colloidal suspensitui | 
in water. — C. A. M. i 

Flour and hrmd ; JMprminalUm of fat in . M. P. 

Neumann, H. Kalning and G. Grujic. Z. ges. Getrekh*- ! 
wcBon, 1912, 4 , 220 — 226; Z. Untors. Nahr. Genussm., i 
1914, 27 , 748—749. 

I 

The fat present in flour may be extracted comidetely . 
with ether, but it is advisable to dry tho flour previously 
for 3 hours at 100“ (J. The flour may also be dried at 
180" C. for a short time (about .30 mins.) without I 
influencing tho yield of fat, but low results an; obtained | 
when tho flour is maintained at 120“ G for 17 hours. | 
Fat cannot be extracted djn;ctly from dried and pow- 
dered bn;ad ; the startih must first be hydnAysed. Five 
grins, of bnuul crumbs are placed in a flask,' 50 e.c. of 
water and 2'C.c. of hydrochloric acid are added and tho 
mixture is hoat-ed for 90 mins, in a boiling water-bath 
under a reflux condenser. After cooling, the mixture 
is neutralised with sodium hydroxide solution, then 
acidified with 1 drop of hydrochloric acid, and filt<*rcd. 
The insoluble portion is washed with hot water, dried for 
2 hours at 105" C. and extracted with ether in a Soxhlct 
apparatus. — W. P. S. 

iiilage formation ; Chemical changes during R. K. 

Neidig. J. Amer. Chem. Soo., 1914, 86, 2401—2413. 
(See also this <1., 1913, 156.) 

The formation of sijage takes placo within 3 weeks at the 
most from the filling of the silos and observations on 
three types of silo (wooden, hollow tile, and concrete) 
showed that there is no essential difference in tho (piality 
of the silage produced, provided that the corn used is 
in the proper stage of maturity, that the profier amount 
of water is added, that tho silos are carefully filled, and 
that tho walls are smooth and air-tight. The maximum 
temperature attained in the silos was 91“ F. (33" C,). 
("arhon dioxide developed very rapidly after filling tho 
silo and free oxygen disappeared entirely after the sooond 
or third day. Non-reduoing sugars were rapidly oon- 
yertod into reduoing sugars and the latter then decreased 
in amount but did not entirely disappear. The amounts 
of volatile aoi^ and of racemic lactic acid incroasod daily. 
Small amounts of alcohol were formtxJ, — A. S. 


an alcoholio spirit. The stones after aofteninff in water 
are used as cattle food. The terminal bud or palm oabbe^ 
is oaten and tho trunk gives a valued timber. A oopiomi 
flow of sap is ohtainea by making incisions in the stein 
and this is either consumed immediately as a beverage 
or fermented to give the lieverago called “ Lagmi." 
Lagmi is a milky liquid with an insipid taste. The com- 
position varies with the kmgth of time it has been fer- 
mented, tho alcohol content gradually inorcMMiing up 
to about 5%. Lagmi contains starch grains and yeasts in 
susjK^nsion. Tho former are both round and oval with 
distinct rings and hiliim. On adding baker’s yeast to 
l^igmi a birt-hoF energetic fermentation takes place, 
giving another palm wine “ Kiaoham,” a clear liquid 
with an acid taste containing 7 to 8?o of alcohol. A 
sample of the spirit obtained by distilling tho fermented 
ilates hod ap. gr, 0-040 and contained 48% of aloohoL 
Uouh prepared by boiling dates for a long time with water 
is a reddish-brown syrupy liquid with a sweet then 
astringent taste. An average sample contained : dextrose 
50, sucrose 20, pectins 3, tannin 4, mineral matter 3%. 
The variety of date known as “ Ghars ” yields a sngary 
juice which after boiling forms a date syrup or date 
honey called “ Assal.” — T. 0. 


(dsHona roots and refuse. M. Kling. Landw. Versuohstat., 
191.3,82,211—235 ; Ohem.-Tcchn. Rep., 1914, 88,47. 
DiiY casaava roots or manioc contain : crude protein, 
1*40 ; crude fat, 0-38 ; non- nitrogenous extractive matters 
94.13 ; crude fibre, 2*12 aud ash 1‘96%; they are there- 
fore exceptionally poor in protein and fat. The extractive 
matters consist, mainly of starch ; sucrose was found to the 
extent of 0-5%. The refuse from the manufaoture is 
worked up as fodder meal, which possesses similar char- 
aebtTs ; it is analogous in nature to pressed potatoes. 
I’his meal is available; for all kinds of stock and especially 
suitabk' for calves ; it should preferably be mixM witn 
some other fodder richer in protein. — tl. F. B. 


»%licyhc acid ; Determination of in jams. H. Serger. 

Z. Unters. Nahr. Genussm., 1914, 27, 319 — ^322. 

Twenty grins, of tho jam are heated nearly to boiling 
with 30 grms. of water, filtered while hot, ana 25 gnns. of 
the cooled filtrate shaken with 5 e.u. of dilute sulphuric acid 
(1:3) and 100 e.c. of a mixture of 300 o.o. of petroleum 
spirit and 200 c.e. of chloroform. Fifty o.o. of the 
pp-troloum spirit-chloroform layer are treall^ with 1 o.o. 
of dilute ferric chlorido solution, then diluted with water 
to 100 C.C., and shake® for 1 minute. Tho petroleum 
spirit-chloroform layer is drawn off, tho aqueous portion is 
diluted to 100 e.c., and the coloration compasod with that 
given by a definite quantity of salicylic acid. For the 
purpose of comparison, the colorations should not oxceod 
in intensity that of a N/500 potassium permanganate solu- 
tion ; if stronger, the solution must be diluted aocordingly. 
A method described by Heintz and Limprioh (this J., 
191.3, 763) was found to bo untrustworthy for the deteotion 
of very small quantities of salicylic acid, but the test 
may be improvwi by using a larger volume of petroleum 
spirit, say 30 e.c., for the extraction.— W. P. 8. 

Coconut and its productSy with apcAwl reference to Ceylon. 

Pratt. See XII. 


Methyl alcohol in corn silage ; Occurrence, of . E. B. 

Hart and A. R. Lamb. J. Amer. Chem. Soc., 1914, 38, 
2114—2118. 

Normal corn silage is shown to contain a small pro- 
portion of methyl alcohol, part at least of which is probably 
lormed by the action of micro-organisms on glycine. 

— F. SopN. 

Date palm ; Producta derived from the . F. Raynaud. 

J. Phorm. Chim., 1914, 9, 391—396, 454—468. 
Aliiost every part of tho date palm is made use of. 
Tho fruit is largely oonsum^ by toe Arabs and exported 
and is also maffe into a preserve oaljed “ Ropb.” Inferior 
and damaged dates are fermented and distilled, yiolding 


Premraiion of raMnose [from cedtonseed meal]. HudLioa 
and Harding. See XVII. 


DeJerminaiion of formic acid in honey. Liihrig and 
Doepmann. See XVII. 

Patents. 

Baking preparalion. R. A. Holbrook, Assignor to Vieto? 
Chemical Works. Chicago, lU. 17.8. Pat. 1,113,632, 
Oot. 13, 1914 ; date of appl., Deo. 15, 1913. 

A BAKTNO powder oonsutinff of a suitable oarboi|ate, 
monocaloium phosphate, and diBodium phosphate^— W,P«S. 
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Sterilmng fluids coniaining fat globules; Method and 

apparatus for . N. J. Nielson, Aarhus, Denmark. 

Eng. Pat. 20,274, Sept. 8, 1913. 

SiK Fr. Pat. 467,373 of 1914 ; this J.. 1914, 882.— T. P. B. 


XIXr-WATER PURIFICATION; SANITATION. 

Water; Anto-purijicaiion of . Flainand. Bull. Soc. 

Chim. Belg., 1914, 28, 9—10.^ 

Blondiau’s draining bricks may bo used as a support 
for the material in a sand filter and extract the watci 
from the sand by capillarity. They arc made of a number 
of folds of earthenware so moulded that each brick con- 
sists of 16 draining tubes in parallel, of whi<;h half have 
their opening towards the sand and the ofher half have 
their opening towards the well. The tubes arc flattentHl 
so that their filtering surface may be a minimum. Under 
a charge of 4 or 6 metres of sand and water, the delivery 
of each brick is about 100 litres per day. Tlie water 
loaves the brick slowly, so that only an abundant oozing 
is seen. Sewage passed through a filter of this kind haa 
all its organic inattor oxidised and minen^liscd. — .1. H. J. 


Drinking water ; StcrUisation of small (juotUiiies of • 

H. Langer. Deutech. Mod. Wochenschr., 1913, 39» 
1837. Chcm.-Techn. Rep., 1914, 38, 146, 

Pathogenic bacteria can be destroyed even in highly 
contaminated potable waUirs, without adversely afTe(?ting 
the taste of the water, by adding 0'5 grm. of bleaching 
powder (equal to 0*12 gnu. of free chlorine) mixed with 
an equal weight of sodium chloride to each litre of water 
* and subsequently adding the calculated quantity of 
sodium porcarbonate and filtering. (See also Ger. Pat. 
260,663 ; this J., 1913, 840.)— T. C. 


Disinfection of drinking tmler with rhlonne ; Influence of 

organic substances on the . E. Hoiri. Z. Hyg., 

1913, 76, 40. Chem.-Techn. Rep., 1914, 38, 10. 

The chlorine absorption power is best determined by 
treating the water with an excess of bleaching powder, 
allowing to stand for one hour, and titrating the excess 
of chlorine in weakly acid solution. — O. R. 


Water ; Detection and significance of It, coli in . 

W. Pliiokon Z. Unters. Nahr. Genussm, 1914, 27, 

621—643. 

A syNOPSLS is given of the large amount of work and 
investigation which has been carried out regarding this 
subject and a complete bibliographical list is appended 
to the paper. Jl. coli consists of short rods, is capable of 
liquefying gelatin, does not form snores, ferments lactose, 
and responds more or less corapletelv to certain tests, 
among which arc the Neutral Rod ani indole reactions ; 
about 60 different ty |)08 of the bacterium have been 
described. It occurs in the intestines of all u ami-bloodcd 
animals, but its presence in cold-blooded animals is open 
to doubt. The oacterium is also widely distributed in 
soils, etc., and appears to be capable of surviving therein 
for a longer porioa than in water ; it lives longer in pure 
than in dirty wator, and in sterile viator may survive for 
more than w days. The various tests which have been 
proposed for the detection of B. coli in drinking water 
are referred to, and the conflicting opinions regarding 
the significance of the presence of the organism in a 
water supply are discussed. Much dejicnds on the locality 
and surroundings of a spring or well as to the relative 
number of organisms which may l>e tolerated. Neither 
the number w oolonioa per o.c. nor the coli test give 
definite indication as to the risk of infection unless the 

^ bhe^ neighbourhoo(/^ from which the water is obtained 
bo taken into aooount.— W. P. S, 


Potassium ; The perchloric method of deknnining , as 

applied to water analysis. 0. SohoU. J. Amer. C3iem. 
Soc., 1914, 86, 2086—2089. 

An aliquot portion of the water is ova[K>rated to 150 o.o., 
acidified with 10 c.o. of oonoentrated hvdroohlorie acid, 
prooipitatod with 10% barium chloride, added drop 
by drop to the boiling solution, boiled for 15 minutes, 
filtered, and evaporated to dryness ; ammonium salts are 
ox])©lled by heating, the residue dissolved in 20 c.c. of hot 
wab^r, 20% |jerchlorie acid solution added, slightly in 
c’xcosB of that required to oombino with the bases present, 
the mixture ovapoiatod to dryness, 10 c.o. of hot water 
and a little ])erohloric acid added, the mixture again 
evaporated, and the evaporation, after treating with water 
and iRTchloric acid, re[>eated until white fumes appear; 
the perchlorate residue is then exhausted with 25 c.o. of 
9t>— 97% alcohol, containing 0*2% of porohlorio acid, 
fillenjd through a Gooch enicible, washed witli tho per- 
chloric a(iid-alcohol mixtures, and dried at 120° — 130°C. 
The usksstos packing of tho erucibh* is washed with the 
solution of ])erchloric acid in alcohol before using, and ip 
preferably employed rojseatedly without disturbing, the 
perchlorate b(sing removed with hot water. If both 
sodium and potassium are to bo determined, the pre- 
cipitation with barium chloride is omitted. — F. Sodn. 


Nitrites in water ; Detection of . Bornand. Mitt. 

Schweiz. Gca.-Amt, 1913, 4, 285. Chem.-Tcchn. Rep., 
1914, 38, 146. 

RoisHAix’s Neutral Ittnl reagtsnt is unsuitable for the 
detection of nitrites in drinking water, us is also Denigis’ 
Rtrycliniiie sulphate r<*ag!Uit (see this J., 1914, 1070) 
owing to the ease with wliioh it decomposes. The llosvay- 
Lurige roagiMit (sulphanilic acid) is more suitable for this 
purpose than those of Burbot and Jaudrier (resorcinol 
sulphurie acid) and Mnoueha Cbwilewiz.ky (indole). — T. C 


Silica in natural waters, alkaline softened boiler feed 
imtcrs, and coric-entratad boiler vmlcrs. A. Goldberg. 
Z. Unters. Nahr. G(muS8m., 1914, 27, 265 -273. 
Twen'J’y-two sam[)le8 of waU^rs of all kinds contained 
soluble silica, which was reduced by abfuit 50% on filtration 
through wood wool, ajjparontly through adsorption of the 
colloidal silica. Afte.r treainumt with alkali (caustic soda 
and sodium carbonate, alkali with aluminium sulphate, 
the mixed lime ])roce8B) soft waters ndatively rich in silica 
deposited scarcely any silica, whilst hard waters lost only 
a fraction of their dissolved silica when boiled. When 
heated in a boiler under pressum, however, neutral or 
slightly alkaline softened waters lost practically the whole 
of their dissolved silica, usually as silioato. The deposit 
thus formed may caust^ local overheating and pitting of 
boilers. Tho dissolved silica j)robably also oontributes 
to the acidification of water heated in k)ilerB under pres- 
sure. For example, when solutions of 5 grms. of MgCl„ 
Mg(N()a) 3 , KNO, and NaCl in 50 e.c. of water, were dis- 
tilTod with 1000 e.c. of an approximately 0-1% solution of 
colloidal silica, tho residuo (50 c.c.) showed an acidity 
(up to N /lO), whilst tho distillates were all acid, especially 
in the case of MgQ. and Mg(N 03 ),. The colloidal silica 
solution was neutral to Methyl Orange, Congo Red, and 
metanitro phenol, and when distilled alone yiel^d a neutral 
distillate. (See also ])age 1070.) — C. A. M. 

Benzine. ; Accidents roused by in 1913. Ohem. 

Fabrik Griesheim-Eloktron. Chom.-Toohn. Rop., 1914, 
88 , 89. 

DuRtN(] 1913 there were 148 aooidonts in Germany caused 
by benzine, resulting in 132 cases of serious injury and 71 
deaths. Compared with 1012 tho cases of injury showed 
a decrease of 23 7% and the deaths an inoreaso of 246%. 
Tho acoidonts were distributed as follows : — Chemical 
cleaning works, 6 ; drtiggists' stores, etc., 8 ; in transport, 
etc., 64 ; motor driving, 60 ; illuBunation, 4 ; and in tSe 
hai^ of tho public, 2B. Two workmen were killed by 
the narcotio action of the vapours. — C. A. M. 
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BoiUr enamel ; Daf^erous . Ber. S&ohsuoh-Thilring. 

DamnfkeeBel-Bevisioiisvereiiw eu Halle a, S. Minist. d. 
Hana. u. Gew. Verw., 1914^ 21. Chem.'Teohn. Rep... 
1914, 88, 89. 

The boiler enamel, ** Siderosthent'' which had oauaed 
Hoveral workmen to faint in a boiler, had a daah'point of 
19*6° C. It was a coal-tar or oil-gas tar product containing 
considerable quantities of volatile toxic light oil. 

— C. A. M. 


Filter beds for sewage and other waste lipids. T. K. Irwin, 
London Eng. Pat. 3392, Feb. 9, 1914. 
Movable screens are fitted between the distributors and 
the surface of the filter-bed with the object of intercepting 
the solids in snsnonsion in the liquid. A layer of coke 
or sand, to which chemical agents may be added, may 
be placed on the upjKjr side of the screen. — W. P. S. 


Eosin; A<iion> of on baderUit fermcnlSf and mould 

fungi. H. Zeiss. Arch. Hyg., 1913, 79, 141. Chom.- 
Techn. Rep., 1914, 88, 3. 

most cases the addition of as much as 10% of cosin to 
the cultures was hannless, but in the cast) of aerobic spore 
carriers as little as 0*5% stunted their wowth without 
affecting their powers of resistance. — 0. R. 

Petroleum and Us derivatives ; The antiseptic properties 

of K. Charitschkow. Borgingoniour-Gefl., 1913, 4, 

14. Chem.-Teohn. Rep., 1914, 38, 391. (See this J., 
1914, 763.) 

The zinc and cop|)er salts of the naphthenic acids, dissolved 
in |>etroleum, have been apphed in Russia for the impreg- 
nation of timber. An ammoniacal solution of the copper 
salts of those acids, together with other ingredients, con- 
stitute the so-called “ Kupriol,” a substitute for “ Car- 
holinoum.” — il. N. P. 

Carbon monoxide in mine air ; melJiods of determinalion, 
Harger. See Ha. 

Patents. 

Wain : Apparatus for softening and purifying . G. R. 

Khankland, Manchester. Eng. Pat. 26,728, Nov. 11, 
1913. 

'PunKS lacked with zeolites are arranged vertically in a 
easing, the upper and lower ends of the tubes entering 
small chambers at the top and bottom of the casing, 
respectively. The water to bo treated is passed down- 
waids or upwards through those tubes. The spatjos 
iKqwecn the tuls^s may also be fiacked with zeolites and 
used se^)arately or in conjiinction with the tubes, A tank 
containing revivifying solution is situated above the 
ap])aratus and means are provided for cutting out any 
l>ortion of the apparatus for the purpose of revivifying 
tlie zeolites contained therein. — W. P. S. 

Nitrogenous waste, semtge sludge and the like ; Apparatus 

for the irexUmenl [destructive distillation] of . W. D. 

Menzies, Westeliff-on-Sea, Essex, .1. Monzies, London, 
and “S.O.y.,” Ltd., London. Eng. Pat. 21,656, 
.So])t. 26, 1913. 

The material is delivered into a hopfier fitted with heated 
rollers and thence on to endless travelling conveyors 
situat<ed one above the other in heating and drying 
eliambers. On leaving the drying chambers the material 
is delivered by a centrifugal or other charging machine 
into horizontal retorts whore it is heated to 700" — ^900“ F. 
(37 F — 482"^ C.) by means of steam or hot air introduced 
through jierforatod pi|)e8. Tho material is then con- 
ducted into inclined retorts where it is distilled, these 
retorts lieing heated by a furnace. The oils, ammonia, 
carbon, etc., resulting from the distillation arc collected. 

—W. P. S. 

Sewage and other mixtures of liquids and sedUls Centrifugal 

treatment of and apparatus for use in connection 

therewith, J. Bromot, F. Thonnan, and H. C. Wood, 
Tadcoster, Yorks. Eng. Pat. 1086, Jan. 16, 1914. 
AdcUtion to Eng. Pat. 22,836, Oct. 7, 1912 (this J., 1913, 
839). 

The liquid is passed down a pipe reaching to tho bottom 
of the centrifugal drum and thence passes upwards 
through the annular separating chamber, tho separating 
f)rooe8S being thus oairied out in the reverse direction to 
that doseriM in the previous patent (foe. etf.). Tho 
liquid is discharged tangentially from the drum. — W. P. 8. 


XX.-ORGANIC PRODUCTS ; MBDICINAL 
SUBSTANCES; l^ENTIAL OILS. 

Quinine-benzene ; The T,x-diagram of the system 

J. W. van Itersun-Kotgans. Z. physik. Chom., 1914, 87# 
306—322. 

In extracting cinchona bark with benzene according to van 
Leersum’s method, tho solubility of quinine in the boiling 
solvent was found to bo much greater than that stated in 
the literature (1 part of (piinine in 30 of boiling benzene 
according to Oudemans, Arch. Neerl, 1877, 9, 286). 
Ex[Huimonts were made from which tho oomploto 
m. pt. curve of mixtures of benzene and quinine 
WiW plotted. Vapour pressure determinations were 
also mode, and it is concluded that benzene and 
quinine form two compounds, OjaHjiNjO^CiHj and 
3 C,oH« 4N,0„2C,H,, of which tho latter forms mixed 
crystals with quinine. The first-named compound 
crystallises in two forms, viz., as needles and as 
rhombohedra (see Oudemans, loc. ciL). Over a wide range 
of tho system also, a oolloid-Iiko solid phase is fornm 
having a refractive index identical with that of the 
solution. This behaves as a homogeneous mixed phase 
and is probably either a colloid or a highly viscous solution. 
Preliminary determinations of tho solubility of quinine 
in boiling benzene gave varying results higher than* 
corresponded with tho curve, and this was found to bu 
due to lag in tho formation of the colloidJike solid phase, 
whereby tho compound, C*QHa 4 N,()a,CaH„ dissolved 
to a metostablo solution, from which a portion of the 
dissolved quinine would again sc^parate, out only with 
extreme slowness, oven in contact with tho colloid-likc? 
solid. By adopting certain precautions to overcome this 
difficulty, tho true solubility was found to be 1 part of 
quinine in 4*56 parts of boiling benzene, tho saiuraied 
boiling solution thus containing 18% of quinine. The 
author is unable to explain tho low result of Oudemans 
(loc. cit.) ; under ordinary conditions results higher 
than tho true values arc to bo expoetod. — A. S. 


Quinine. deriiHUives ; / nvestigalions of csrtaiu . K . 

Schroodor. Arch. exp. Pathol, u. Pharmakol., 1913, 

72, 361. (7hem. -Techn. Rep., 1914, 88, 3. 

Auainst infusoria and plasmodia, monobroraoquininc 
and quinine dibromide were twice as effective as quinine, 
dehy^Ofjuinine ivas only half as effective, and cupreine 
dibromide was practically inactive. Tho relative actions 
towarils bacteria were similar but weaker, and towards 
frog-spawn the differonocs were oven more strongly 
markw. — O. R. 

Isostrychnine; Pharmacodynamic action of . M. B. 

Wiki. L’Union Pharni., 1914, 66, 341. Pharm. J., 

1914, 667. 

IsoHTBYCHNiNK wos obtained by Bacovescu and Pictet 
(this J., 1906, 1123) by heating stryohnino and water 
in soalocl tubes to 160° — 1 80" C. ft has the same ultimate 
chemical formula as stryohnino, Cs|H||N|0, ; but 
crystallises in a different form with 3 H|0 and 

melts at 214*6° tV The author finds it to bo much less 
iK>isonous than strychnine. In toxicity it approaches 
Weine. Tho action on the nervous system more 
closely resembles that of curare than of sti^ohnino, and 
doses which kill by arresting respiration ao not affect 
the oar^ovascular system. Its tetanising action is alight, 
and only seen under certain conditions. Pharmacologic- 
ally, isostryohnine is placed between curare and brucine. 
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(Jantharidin. J. Gadamcr. Ver. Oes. deuts. Naturforah. 
Aerzt., 1913—1914. II., 494. J. Pharm. Chim., 1914, 
10, 343—344. 

Thk following symmotrioal formula is assigned to 
cantharidin ; — 

CH,.CHa.CH.CH^— C:Ov 

J 

When heated with a solution of hydrobromic acid in 
acetic acid, compounds of the composition, 
and CioHijOaBr, are produced toother with hydrobromo* 
cantharic acid, CioHj 304 Br. The latter was resolved 
into opiically-active isomcridos by moans of brucine. The 
active acid when reconverted into cantharidin gave an 
inactive product.— F. Shdn. 

(Jftiliamulin. M. Bridel. J. Pharm. Ghini., 1914, 10, 
329—335. (8ee this J., 1913, 958.) 

'J’hk roots and leafy twigs of Oentintm araulis were 
extracted scparat<'ly. and biochemical tests indicated that 
both portions of the plant contained the same glucoside 
hydrolysable by cmulsih, the twigs having a greater 
content than the roots. The actual yields, however 
of gentiacaiilin were 2% for the fresh rodts and 1% for 
the fresh leafy twigs. The glucoside was found to have 
f(rJo=^ — 64’42'^ instead of — 63*84‘ as stated formerly 
\lo(\ cif.). When hydrolysed by boiling with 2% siilf)huric 
acid gentiaeaulein, dextrose, and xylose were formed 
in equivalent proportions. — F. Shdn. 

a-Mcthyl-glucoside ; Injiucnce of akoJuAic strength ujton the 

biochemmd synlhesis of by a-glucosidatte. A. 

Aubry. .1. Pharm. (ihini., 1914, 9 , 19—23. (Sec also 
this J., 1914, 982.) 

Tue fermenting liquid consisted of 20% of filtered yeast 
maceration juice and 1% of dextrose. The profmrtion of 
methyl alcohol in the fermenting liquid varitnl from nil 
to 40^,',. When the alcohol was insufficient to prevent 
growl.h of bacteria, 2% of toluene wtis added. Fermenta- 
tion was conducted at* 18'^ — 20'(/., and polariinctcr 
rt'adings were taken every 4 days until the reaction was 
conijplete. Kven with only 2% of methyl alcohol, 124% 
of the dcxtrtMiC was combined. The synthesis increased 
with increase of ah’ohol up to 1H% after which it diminishtd 
to zero. At 36% of alcohol, when dej^truction of the 
enzyme by tlu? alcohol was immediate, no new synthesis 
took place. The influence of t-cniperaturc was important, 
the destructive influence of the alcohol increasing rapidly 
at higher temperatures ; its influence was immixliate with 
16% of alcohol at 40"^ C. a-Glucosidaso is more active 
than emulsin under the same conditions. — J. H. J. 

Plant chemistry ; Notes on . P. Q. Keegan. Ohem. 

News, 1914, 110, 211—212. 

An extract of grass of Parnassus {Parwmia palustrM), 
mode with boiling water, contained a inoderat'e amount of 
mucilage and no nitrate. It gave reactions of a tannoid, 
probably rutin, and also of a cat(‘chol tannin (2 — 3%). 
Butterwort (Puiguicvln vulgaris) contained no nitrate 
and no tannin, W considerable quantities of mucilage, 
sucrose, and a tannoid apparently resembling quercitagenin 
and jvssooiated with a oateohin-like substance. Golden 
saxifrage {Chrysosplenium) yielded much mucilage, some 
gum and sucrose, a littlo nitrate and tannin (a true 
catechol without any pyrogallol derivative) but no tannoid ; 
there was also present a substance with a quinol group 
(1:4). Loaves of mahonia or holly-leav^ barberry 
resembled those of common ivy, in containing caifotannin 
and a tannoid, probably quercitagenin, and in giving 
certain reactions, e.g., aqueous extracts, on addition of 
dilute alkfUis, produced a fino groon coloration tending to 
become brown, and reddened by acids — a reaction rare 
in plant chemistry. The monkey flower {Mimulus hUeue)^ 
an immigrant from Western Amorioa, oontained nitrate, 
about 1% of oaffetonnin, a bitter principle soluble in 
benzene and in snlphurio acid with purplish colour^ 


an imknown substance yielding a green coloration and 
precipitate with aootic and hydroonlorio aoids, but no 
rhenanthin or tannoid. Very small Quantities of caffe- 
tannin were detected in the loaves of the ^y-lily and 
the turk’s head or martagon lily. 

Analyses of forest leaves at different stages of growth 
revealed the fact that in the young leaf tannoids alone 
are frequently produced, and only later do tanuins appear. 
The tannoids thus seem to l>e products of alkaline pro- 
to}>Iasm, and they arc assooiatca with volatile oils, resins 
and waxes, whilst the tannins are associated with organic 
acids, c8i)ecially oxalic acid. — tl. H. L. 

Cinnamon : Co’mjmition of . F. W. Dafcrt and 

R. Miklauz. Arohiv Chem. u. Mikrosk., 1912, 6, 
117 — 120; Z. Uniers. Nahr. Gonussm., 1914, 28 , 42. 
Ten samples of (Jeylon cinnamon {a) and 16 samples of 
cassia-cinnamon (/;) yielded the following results when 
dried for 2 hours at 1(10" G, and then extracted in a Soxhlct 
apparatus for 10 hours with 90% alcohol : — Loss at 100° f[. 
(water and volatile oil), (o) 8-33 — 11*90%; (1*) 8*29-~ 
12*23% ; non-volatile alcohol -extract, {a) 12*09 — 17*14% ; 
(5) 6*41 — 18*66%, In the cose of Ceylon cinnamon the 
sum of those two values lay Ixitwoen 20*42 and 26*07% 
and with cassia-cinnamon between 17*94 and 20*47%. 

— w. r. s. 

Sandalwood oil amt its appliration to perfumery. H. 
Mann. Amer. Perfumer and Essenl. Oil Rev., 1914, 
9 , 213—214. 

Fine scents for 8oa|js are prcfiarcd by mixing 5 parts of 
sandalwood oil with 3 parts of natural or artificial rose oil 
or Bourbon geranium oil, and 1 jmrt of coumarin. A 
further addition of | part of patchouli oil and 5 parts of 
concentrated infusion of benzoin can Im) mode. The soap- 
mass becomes coloured light-brown or dark-gray. The 
jx^rfurae can bo fixed by the addition of a small quantity 
of artificial musk. (Jedar-wood oil is substituted for 
sandalwood oil in some cases. Variations can lx* obtained 
by the use of residues from the distillation of orris root 
and the addition of small quantities of yanillin. Hand- 
kerchief |)erfumo can lx? imtde with infusion of oil of rose as 
a base treated with small additions of violet and orange 
concretes, sandalwood and Frencli geranium oils being 
then added with oil of bergamot and infusion of genuin(? 
musk. Sachets ami powders ai*o made frem the ground 
wood mixed with orris and vetiver roots. Amongst other 
causes of the fluctuating price of sandalwood oil is the fact 
that the trees suffer at times from a malignant disease. 

— F. 8hdn. 

Cardamoms amt eardamotn oil. G. M. Beringer. Midi. 
Drug, and Pharm. Rev., 46 ; through Z. Cnters. Nahr. 
Gonussm., 1914, 27 , 902—903. 

CoMMEiunAL oardamom oil is derived mauily fix>ni the 
cultivated eardamonis (seeds of EkUaria Cardamomum 
White and Maton) of Oylun and Malabar, and possesses 
a sp. gr. of 0*929 — 0*947, and a rotatory j>ower ranging 
from -l-22*2° to 4-40“ at 25“ C. Oils of lower density 
and rotatory power arc from other or wild cardamoms, 
and should bo rejected. The pure oil, like most other 
easontial oils, koe]M) well, and dissolves when fresh in 3 vols. 
of 70% aloohol, and when somewhat aged, in 4 vuls. 
(See also Roinsoh, this J., 1911, 139; and this J., 1911, 
293.)-J. H. L. 

Esseniial oils ; Constants ^ various . 8ci. and Ind. 

Bhll. of Roure-Bortrand Fils. Z. Unters. Nahr. Gonussm., 
1914, 27 , 686—687. 

Essential oil of Nepeta nepetella. Plants oolleotod in 
September after blooming yielded 0*0598% of a yellow, 
rather viscous essential oil having the following char- 
acters ; sp. gr. at 20° C., 1*03984, at 32° C., 1*02536 ; 
optical rotation 4* 15° 12^ and after acetylation, -f 17° 20" ; 
add value, 45*5 ; ester vfUue, 245*7 and saponifloation 
value, 314*5. Tho oil is soluble in 2 vols. of 70% alcohol 
and gives no coloration with ferric chloride. Only a part 
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of the oil oombinos with sodium bisulphite. Ylang-ylang 
oil from MayoUe, Two samples gave the following 
charaotors : sp. gr. at C., 0*9594 and 0*9651 ; optical 
rotation, — 63*66' and— 46^" 16' ; acid value, 1*3 ana 1*4; 
ester value, 129*7 and 131*6 ; ester content calculated as 
(^joHi7*OOjCHg, 45*4% and 46*0% ; saponiheation value of 
the acetylated oil, 167*0 and 180*8; total alcohol content, 
calculated as CioHi^O, 62*5% and 57*5°(,. The oils wert^ 
soluble in one volume of 96% alcohol, the solutions 
becoming turbid on the addition of more alcohol. A 
third sample of this oil had an optical rr)tation of — i° 4'. 
Oil of Cap6 (see this J., 1912, 149). — T. C. 

Cnlycanthis floridwt ; VoUtiile oil of . E. R. Miller, 

G. W. Taylor, and M. H. Eskew. J. Amor. Chem. Soo., 
1914, 86, 2182—2187. 

Ojl of Calycanthin jloridus, separated from the stem 
and bark by steam distillation, was found to contain 
d’ and /-a-pinono, cinool, borneol, bornyl acetate and 
other estei’s, salicylic acid, and probably linalool. The 
cineol prt^dominated, 36 and 69% being present in different 
samples. — F. Sodn. 


KHAfpiial oiU< and. fAsmtuil oil jirodvd/i ; Hydrognt numbfr 

of mine . /. OiU of mMmfma, anise, fennel, clove, 

and pirnenia. A. R. Albright. .1. Amer. Chem, 8oc., 
1914, 86, 2188—2202. 

The method dep<*ndR on the quantitative hydrogenation 
of unsaturated compounds in presence of a solution of 
colloidal palladium as prepared from the commercial dry 
protiuct or by the process of Paal and Amberger (this «)., 
1904, 208). The “ hydrogen number” of the oil is the 
number of e.c. of hydrogen, at standard temperature and 
pressure, absorbed by 1 grm. during the period of primary 
or most rapid absorption. Dry colloi^l palladium 
(0*02 grm.) and 50 c.c. of 50% alcohol are introduced into 
an absorption fliwk of special design, which is filled with 
hydrogen through an attached gas burette, and the flask is 
closed and mechanically shaken until hydrogen is no longer 
absorbed ,* it is then opened and the substance allowed 
to drop from a weighing bottle on to a concave ” substance 
table ” within the flask, while a current of hydrogen is 
passed through the apparatus, and finally the flask is 
again shaken until an abrupt decrease in the rate of 
absorption, as registered by the burette, is observed 
(preferably by means of a curvid- An appropriate factor 
converts the burette reiuling into the % of active con- 
stituent (fi.g., eugenol) present. The paper deals only 
with oils of the type that can bo completely and very 
rapidly reduced, and a table is given showing the hydrogen 
numbers of various samples of sassafras, anise, fennel, 
clove, and pimenta oils. Oils containing substances 
” poisonous ” to colloidal palladium {e.g., mustard oil) 
cannot he treated by the process. — F. Soon. 


N'MeJhul’a'aretylind/ile. O. Diels and W. Diirst. Ber., 
‘ 1914, 47 , 284—290. 

N-METHYL-rt-ArKTYLINDOLE, ^.OO.OHj, 

\N(CH3)/ 


obtained by condensation from diacetylmonomethyl- 
phenylhydrazone, OH«.tX).C[;N.N(CH3)(C*Hj)].CHj (Bor., 
1911,‘ 44 , 263), has a pnysiological action similar to that of 
morphine, but is only slightly soluble in water. By 
subjecting the nitro- compound of diacctylmonomothyl- 
phenylhydrazone to the indole condensation, S-nitro-N- 
methyl-a-aoetylindole, was obtained, and this, on rt>duction 
with zinc dust in moist ethereal solution, gave the corre* 


CH 

sponding amino-oomimund, NHj.C,H,<y^G.CO.CHg. 

N.CH, 


The latter formed soluble salts but these were quite 
devoid of physiological action. The amino-compound 
when diazotisM and combined with R-salt gave a red 
azo dyestuff, — ^A. S, 


Hydramine-ethera and- hydramiitea : Method for the. prepara* 

tion of and of eompoanda of the choline aerita, *T. 

Houfaen and K. Fflhrer. Ber., 1914, 47 , 76-— 82. 


The authors have shown previously (Ber., 1907, 40, 4990) 
that when dichloro-ethyl ether brought into contact 
with ethereal organomagnesium halides, the a*chlorino 
atom is replaced by an alkyl or aryl group, whilst the |9- 
cKlorinc atom remains intact *. 

r,H4O.rH0l.0H9CI + R.MB hal.- C,H40.CHB.0H,ri-HCl.Mg.lial . 


The Hcoond chlorine atom can be replaced by heating 
the resulting alk>|aled glyool-ohlorhydrin others 
with alkalis or amines. With the fixed alkalis, hydro- 
chloric acid is withdrawn and unsaturated ethers 


are formed : C, H5.O.CIHR.CH, 01— 1101=^0, Hj.O.CR : CH,, 
With ammonia or primary amines a mixture of 
products is obtained. Phenyl-glycolclilorhydrin ether, 
0,H6.O.0H(0,H5).0H,(1, for' example, with alcoholic 
ammonia, yieldofl chiefly jS-ethoxyphenylethylamine, 
OeHj.OHioOjHsl.OHj.NH,, and di-[/i-etnoxyphonylothvl]- 
amine, r0eH,.0H(00,H4).CH,1,NH. With dialkylaminos 
the halogen of the glyoolohlorhydrin ether is replaced by 
the dialkylamine-resimie, othyl-glyoolohlorhydrin ether and 
diethylamine, for example, yielding N-diothvl-2-othoxy- 
butylamine: C,H4.0.CH(0,H4).(^H,01-}-NH(C5H,),=- 

HOf.fO,H,.O.OH(C,H4).OH,.N(C,H,),. N.Diothyf-2- 
othoxyisohexylamine, N-(liethyl-2-cth()xyisoheptylnmino, 
and N-dicthyl-2-ethoxy-2-phonylothylamine were prepared 
in an analogous manner. By the action of strong hydro- 
bromic acid, the ethoxy group can replaced bv hydroxyl, 
yielding compounds which possess oonsiderablo physiolo- 
gical interest and are of importance as materials for the 
synthesis of substances of the choline and adrenaline 
series. — A. 8. 


Hydrogenation of compounds with aliphatic ethylcnic 
linkagea in the presence of nickel under moderate. prcJtaure.m 
A. Broohet and M. Bauer. Comptes rend., 1914, 159 , 
190—192. J. Chem. Soc., 1914, 106 , i., 1069. 

Using the method already described (compare Broohet, 
this J., 1914, 612) the authors have hydrogenated a number 
of aromatic compounds containing an otnylenio linkage in 
the side-chain and one aliphatic compound. A^-Octene 
readily yields octane. Cinnamic acid, its sodium salt and 
its methyl ester yield phenylpropionio acid and its corre- 
sponding derivatives. The hydrogenation proceeds better 
with the sodium salt than with the free acid. Piperonyl- 
acrylio acid hydrogenates less readily than cinnamic acid, 
but the conversion readily takes place on using the sodium 
salt. Anethole, eugenol, and safrolo readily undergo 
hydrogenation at 60'' — 80® C., whilst for Moougenol the 
ordinary temperat ure suffioes. , 

Hydrogenution under atmospheric pressure in the preaence 
of nickel of compounds with aliphatic ethyle.nic linkages. 
A. Broohet and A. Cabaret. (Jomptos rend., 1914, 169 , 
326—329. J. Chem. Soc., 1914, 106 , i., 1069. 

The substances containing aliphatic ethylenio linkages 
which were hydrogenated in the presonoe of active nickel 
under a slightly increased pressure by Broohet and Bauer 
(see preceding abstract) also undergo hydrogenation under 
atmospheric pressure, but in this cose the reaction takes 
place far more slowly and requires a larger amount of the 
catalyst. 


Urea; Quantitative gravimetric determination of . R. 

Fosse. Comiites rend., 1914, 158 , 1076 — 1079. 


A NEW method for the determination of urea depends on 
its precipitation as a dixanthyl derivative. 


'"^<-NH.CH(C,H4),0 


by means of xanthydrol. The urea solution is diluted 
with 3*6 vols. of glacial acetic acid, and 0*6 vol. of a 10% 
solution of xanthydrol in methyl alcohol is added, prefer- 
ably in five portions at intervals of 10 minutes. After 
one hour the crystals are ooUooted, washed with alcohol, 
dried, and weighed. The results with 0*5% solutions 
were about 1% low, whilst for 0*2% solutions they were 
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from 1—2% high. This ib due to the precipitate containing 
a small proportion of xanthydrol as impurity at the lower 
concentrations ; when pure 6*66% of its weight repreeents 
urea nitrogen. — G. F. M. 

XaiUhydrol ; Chemical (wtivity of , and its application 

to the. deiermination of urea. R. Fosse. Oomptes rend., 
1014, 158, 1432 — 1435. (Compare preceding abstract.) 

Althouah xanthydrol possesses considerable chemical 
reactivity towards a large variety of substances, it does 
not precipitate from acetic acid solutions, under the con- 
ditions employed, any of the biological products likely to 
be contained in urine, other than urea. In addition to 
xanthyl derivatives previously described, condensation 
products with the following substances frequently met 
with in biochemical work have now been prepared and 
characterised ; phenyluroa, urethanes, biuret, malonamide, 
succinamide, pyrrole and its derivatives, and dimethyl- 
aniline.— G. F. M. 

Urea ; Gravimetric determination of at dilutions greater 

than 1 in 1000. R. Fosse. Coraptes rend., 1914, 159, 
25.3 — 256. (See also preoetling abstracts.) 

Tiik xanthydrol method for the estimation of urea in 
pure aqueous solution or in urine is equallv applicable for 
the determination of small quantities ol the ortler of 
0*002 grm. if the following procedure bo adopted. One 
vol. of the solution, exactly measured, is diluted with 
2 vols. of acetic acid, and 0*05 vol. of a solution of xanthy- 
drol in methyl alcohol is added at intervals of ten minutes, 
the addition being made throe times. After one hour the 
crystals are collected and weighed. A large number of 
fletorminations mode with solutions of varying strengths 
showed that the method is reliable.— G, F. M. 

t Urea ; .4 method of determining . A. Desgrez and 

R. Moog. CJomptes rend., 1914, 169, 260 — 263. 

A MODiFtHi) form of ureometor is described (see Oom|)tes 
rend., 1911, 153, 1007) by means of which an accurate 
gasoinotric determination of urea can be made in from 
40 mins, to 1 hour. It consists of a U*tube, the shorter 
arm of which is 0 })on at the end and expanded into a bulb, 
and the longer arm is graduated and fitted with a tap and 
extension tube for introducing the reagents. It is charged 
successively with chlorofonn, the urea solution, and a 
reagent consisting of a mixtun*. of equal volumes of a 
solution of 60 grms. of mercury in 100 grms. of cold nitric 
acid (sj), gr. 1*3322), and an aqueous suspension of infu- 
sorial earth. The latter, which is prepared by shfdcing 
I grm. of the earth with 100 c.c. of water, allowing to settle 
a uiimito, and, decanting, acts as a catalyst, and enables 
the decomposition of the urea to proceed quantitatively 
at 17" C. After the decomposition of the urea, which is 
assisted by careful shaking from time to time, is com- 
])loto, the carbon dioxide is washed out of the resulting 
gases first with 150 c.c. of water and then with a small 
quantity of {Kttash solution, and the residual gas is mea- 
sured after first adjusting the chloroform levels in the 
ureometer. Since none of the other nitrogenous consti- 
tuents of urine are decomposed, except allantoin, and that 
very slowly (0*016 grm. in 24 hours), the method is suitable 
for the analysis of urine, serum, etc. — G. F. M. 

Acetosalicylic acid. H. von Krannichfeldt.. Bor., 1914, 
47, 156—159. 

Thk aoetosalicylio acid prepared by Bialobrzcwki and 
Nenoki in 1897 (Ber., 80, 1776) and which, unlike salicylic 
acid, has only a slight antiseptic action, yielded chiefly p- 
hydroxyacetojhenone when distilled with quicklime and 
hence must have the constitution : 

(\H,(OH)(CO()H)0,HaO[r!OOH : OH ; C,H,0=:=I : 2 ; 5]. 
Some phenol also was formed, and by distilling p-hydroxy- 
acetophenone with lime, a yield of about 16% of the 
theoretioal quantity of phenol wae obtained, ijie ethyl 
ester of aoetosaliwUo acid, m. pt. 70"— 71® C., the methyl 
ether, m. pt. 152*^0., and the ethyl and methyl esters of 
the methyl ether, m. pts. 41"— 42®C. and 96® C. res- 
pectively, were prepafed. Aoetosalicylio acid yielded no 


aoetosalioylaoetio acid when heated with monoohloroaoctic 
acid and sodium hydroxide (Meyer, Ber., 1913, 46, 3366), 
but gave this acid, C,H,O.C,H,(COOH)O.CH,.CO|H, 
m, pt. 179® C., although in poor yield, when the sodium 
hydroxide was replaced by potassium hydroxide. — A. S. 

Qlyc^ol ; Esterijicaiion of hy acetic, acid in the pre- 

sence of caUdytic agenis. J. B. Senderons and 
J. Aboulenc. Oomptes rend., 1914, 158, 581—583. 
Whkn glycerol (1 mol.) was boiled for 1 hour with glacial 
acetic acid (3 mols.), 0*4 mol. of the acid was ostorified. 
In prestmeo of 15 grms. of potassium bisulphato 1*2 mols. 
were esterifiod ; whilst in the presence of 2% anhydrous 
aluminium sulphate or 1% sulphuric acid, the respective 
amounts v^jre 1*3 and 1*5 mols. Complete esterification 
of 1 mol. of glycerol was effected by boiling for 1 hour with 
12 mols. of acetic acid in prtisenoe of l%( f sulphuric acid. 
The limifs of esterification of 1 mol. of glycerol by boiling 
with 3 <A* 6 mols. of acetic acid in presence of a catalytic 
agent Vere practically reached in 1 hour. (See also this 
J., IPn, 830, 922.)-k\ A. M. 

dl-Qlyccric aldehyde from a syrup obtaitied hy the oxidation 

of glycerol ; Isolation of cryshiUine. . E. J. Witze- 

mann. J. Amor. Chem. Soc., 1914, 86, 2223 — 2234. 

The reaction mixture obtained by oxidising glycerol with 
hydrogen peroxide in the pn'senco of ferrous iron (Fenton 
and Jackson, Chem. Soo. Trans., 1899, 76, 4) was proved 
to contain d/-glyceric aldehyde by converting this into the 
acetal, extracting with ether, and hydrolysing with very 
dilute sulphuric acid. Inoculation of the final syruj) gave 
crystals of the pim* compound. — F. Soon. 

Cnrmcrol ethers ; Preparation of . P. Sabatier and 

A. Mailhe. (Jomptes rend., 1914, 158, 608—612. 

Cabvaobol vapour passi^d over thorium oxide at 400® — 
5(K)® C. gave on condensation a yellowish fluorescent liquid 
which, after removing unaltered oarvacrol with caustic soda, 
distilled at about 330® and oonsisiod of a mixture of 
dicorvacryl oxide, (Ci(jlf,j)jO, and dicarmcrylene oxide, 

(\oHu ' 

A mixture of carvacrol and methyl alcohol passed 
over thorium oxide at 420®- -450" i). gave a yellow 
fluorescent liquid which was fractionated into carvacrol 
methyl ether, b. pt. 217° and dioarvacryl oxide, crystal- 
lising in small prisms, m. pt. 109°— -110^ C\, insoluble in 
water but soluole in most organic solvents. When the 
reaction was carried out at about 480® C., dicarvacrylone 
oxide was also obtained and formed white orystals with a 
yellowish fluorescence, m. pt. 160° C., and only very 
sparingly soluble in cold cdcohol. Ethyl alcohol sub- 
stituted for methyl alcohol in this reaction gave only a 
small amount of carvacrol ethyl ether and an oily fluores- 
cent liquid which oould not be crystallised. A mixture of 
carvacrol and phenol distilled over thorium oxide at 
470® — 480® C. gave a liquid which after removal of unaltered 
phenols with caustic soda, yielded carvacrol phenyl ether, 
b. pt. 296° 0., dioarvacryl oxide and dicarvaorylene oxide. 
No diphenyl other or diphenylene oxide was obtained. A 
mixture of carvacrol and p-cresol gave at 440° — 460° C. 
under similar conditions, carvacrol-p-crenyl eiher, b. pt. 
about 300° 0., and di-p-cresyl ether, m. pt. 60® C., b. pt, 
286® C. At 480° 0. the chief products were di-p-crosyl 
ether and di-p-crecykne oxide, m. pt. 166® C. — T. C. 

Boiling points ; Method of determining in the, British 

Pharmacapaia, 1914, and Us relation to the boiling point 
of ether. H. Finnemore. Pharm. J., 1914, 98, 684. 

In the 1914 edition of the British Pharmacopoeia the effect 
of superheating and of changes of barometric pressure are 
ignored, although the much smaller correction for emergent 
stem of the thermometer is mentioned. Superheating is 
oorrected by wrapping a thin layer of ootton-wool, upon 
which some of the liquid condenses, round the thermometer 
bulb, With this {Caution a sample of ether distilled 
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botwoen 34*5® and 34*9° C., whereas under PharmaoopODial 
conditions it distilled between 34*6“ and 37° 0.— 0. E. M. 

Aldehydes; Catalytic decom'j^tion of . M. Kus- 

netzow. J. Russ. Phys. Ohem. (les., 1913, 45, 557— 
568. (!hem.*Teohn. Rep., 1914, 38, 15—16. 

The formation of carbon monoxide and hydrogen in the 
oxidation of methyl alcohol can bo bo limited by the use 
of metallic silver as catalyst, as to result in a 76% yield 
of the theoretical amount of formaldehyde ; the docom- 
]K)flition of the aldehyde group with formation of carbon 
monoxide is a general property of aldehydes, palladium 
black acting most energetically as a catalytic agent. — 0. R. 

Hydrochloric acid ; Catalytic influence, of , 

esterification in mixed solvents. A. Kailan. Z. physik. 
Chem., 1914, 86, 65—102. 

'Phe esterid cation of l)enzoic acid under the catalytic 
indtience of hydrochloric acid in alcoholic and aqueous 
alcoholic solutions was appreciably retarded by the addition 
of ether, benzene, or carbon tetrachloride : this being the 
order of decreasing effect. The retarding influence of 
water in such mixtures increased successively in the follow- 
ing series ; ether-alcohol, benzene-alcohol, carbon tetra- 
chloride-alcohol. From the analogous results obtained 
by the addition of benzene to similar solutions of succinic, 
malic and tartaric acids it is concluded that the esteri- 
fleation of these acids occurs in stages rather than as a 
trimolecular reaction. Esterifleation in such mixtun*s is 
represented as a reaction of the first order. — .1. H. 

A Icahol ; A ction of hydrochloric acid upon . S. Kilpi. 

Z. physik. (3iem., 1914, 86, 427 — 444. 

The reaction- velocity between hydrochloric acid and 
alcohol in aqueous solution was investigated at 97", 102' 
and 110°(<,, the solutions containing 46*2% of alcohol 
and acid corresponding to strengths of 0*25, 0*5 and 
I'O-iV, respectively. The effect of adding ammonium 
chloride was also ascertained. The results |)oint to the 
reaction occurring wholly between alcohol and undis- 
sociated hydrochloric acid, the effect of the ionised acid 
being negligible. Increase of temperature displaced the 
equilibrium in the forward direction ; and the results 
are in accordance with Arrhenius’ equation : 

loKK.-loKK,-aV^». 

where Kj and K, arc the reaction velocities at the tempera- 
tures (abs.) Tj and Tj resjwctively and a is the tcmiwature 
coefficient.— .1. R. 

Bismuthated oil of vaseline. A. Vioario. J. Pharm. Chim., 
1914, 9, 458—459. 

The unpleasant after-effects of large doses of bismuth 
subnitrato due to the formation of nitrites, as well as those 
due to to the solubility of bismuth oxide and carbonate 
in dilute acids, can be avoided by administering these drugs 
intimately triturated with oil of vaseline. Bismuth carbon- 
ate intimately triturated with oil of vaseline is not attacked 
even by concentrated hydrochloric acid. — T. 0. 

Merairic iodide and aniline ; Equilibrium in the. system . 

J. N. Pearce and K. J. .1. Phys. Chem., 1914, 18, 

667—676. 

The system was studied over the temperature range from 
— 11-48“ to 181“ C. At — 11*48“C. an eut-ectio mixture 
of aniline and HgI„2C,H5NH, separates. With rising 
t-omperature, the solubility of the mercuric iodide increases 
gradually up to about 10^ C. and then more rapidly up to 
46-8° C., when a white compound, HgT„2C«HfiNHt, m.pt. 
58-6° C., is in equilibrium with the saturate solution. 
Betwwn 46*8“ and 108" C. the solubility increases rapidly 
and linearly, and the solid phase is red merouric iodide, 
the transition point to the yellow iodide being 108® 0. in 
presence of aniline. Above 108® G. the solul^ty of the 
yellow iodide increases but slightly with rise of temperature, 
and a new solid nhase, Hg|I,,C«H|NHt, appe^ as a 
greenish-yellow, flaky, mioa-like solid. The solubility 


of m^urio iodide expressed as grms. Hglg per 100 grms. 
of aniline, at different temperatures was : — 6-5® C., ^*35 ; 
-f 0-4®, 28*69; 17*8®, 42-85 ; 21-1®, 47*55 ; 26-9®, 65-47 ; 
ao-l'*, 62*06 ; 36*2®, 75-80; 42*9®, 96*49 ; 48-8®, 128*1; 
6.3*6®, 103*8; 70*8®, 184*1; 76*2®, 201*6; 95-9", 246*7; 
115*7®, 281*8 ; 137*2®. 285*2 ; 18M®, 297*9. Todetermine 
mercuric ioiiido in the presence of the easily oxidisable 
aniline, the Rample was dissolved in a solution of acetic acid 
containing an cxoprs of potassium iodide, and the mercury 
precipitated with hydrogen sulphide, the precipitate lieing 
washerl with water and aloonol, dried, extraoted with 
carbon bisulphide to remove free sulphur, and dried to 
constant weight at 70" G. (mercuric Buliihide loses weight 
lujprooiably when heated at'110®C., as recommended by 
Treadwell and Hall, “Analvtieal (^lemistry,” 3rd Ed., 
Vol. TI., p. 169).— A. «. 

Chloro-derimiives of methane. ; Absor'j^ion of uUrn-violei 

rays by the. . G. Massol and A. Faneon. Gomptes 

rend., 1914, 169, 314—316. J. (’hem. Soc., 1914, 106, 
ii., 695. 

The authors havo examined throe S]X)cimens of oarbon 
tetrachloride having respectively b. p. 76*2® G. /762*4 mm., 
76® (\ /768 mm., 76*7® C. /760 mm. Of those, the first 
two spt'ciraens gave brood absorption bands in the ultra- 
violet, whilst the third showed no absorption band. 
8lX5cimen 2 was then submitted to fractional distillation, 
and a numlxjr ol fractions were obtained boiling from 
61*4® to 76*3° G., all of which showed on absorption band. 
A final fraction was obtained, b. p. 76*4°(\/758 mm., 
which gave no absorption band, and was shown to Im 
pure carbon tetrachloride. The others contained carbon 
bisulphide as an impurity, and this produced the absorption 
l>aiid. 

Neither chloroform nor diohloromethane gave absorp- 
tion bands in the ultra-violet. All three chloro-derivativos 
are colourless, and transparent to the visible and \ilira* 
violet rays, only absorbing the rays of very short wave- 
length. The transparency for the latter rays diminishes 
as the number of chlorine atoms in the molecule increases. 

Vaseline oil for internal use. Vicario. See Ha. 

Mixing and setting of jdaster {for surgical uxrrk]. Astrue 
and Juillet. See IX. 


Serurre of genuine chaulmoeHjra oil. Francis. See XII. 
Patents. 

jhPhenetUline ; Prejmration of acyl derimlives of . P, 

Bergen. Ger. Pat. 277,022, Sept. 17, 1912. 
y>-PHKNETiDiNE IB convortcd into its a-bromn-isovaleryl 
derivative, for example by treatment with bromo-isovaleryl 
bromide in presence of benzene. A product of m.pt. 151® ( 
is obtained^, in which the physiological properties of the 
components are apparent.— T. F. B. 

Acidyl derivatives of C-orihO‘allyVortho-be.nzoic. aeids. 
L. Taub and H. J. Hahl, Pllberfeld, Germany, Assignors 
t.o Synthetic Patents (Jo., New York. U.S. Pat. 
1,1 13,713, Oct. 13, 1914. Date of appl., Dec. 20, 1913. 
See Ger. Pat. 274,047 of 1913 ; this.!., 1914, 806.— T. P. B. 

Apocynacea ; Substance, isolated from , and 

process of producing the same. L. Taub and G. Fioke- 
wirth. Assignors to Farl»enfobr. vorm. F. Bayer und Go., 
Elberfeld, Germany. U.S. Pat. 1,113,714, Got. 13, 
1914. Date appl., Sept. 4, 1912. 

See Ger. Pat. 255,537 of 191 1 ; this J., 1913, 450.— T. F. B. 


Ac^ic anhydride ; Process M manufacturing . W. A. 

Beatty, Assignor to 0. w. Beadle, New York. U.S. 
Pat. 1,113,927, Oct. 13, 1914. Date of appl, April 30, 
1912. 

See Fr. Pat. 447,646 of 1912 ; this J., 19l3y253.— T. P. B. 
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XXL-PHOTOGRAPmC MATERIALS AMD 
PROCESSES. 

Photochmic^l propertiM of coloured reidnateA. Larguier 
dc8 Banoels. See XIII. 

Patents. 

(Hnematograph fihm ; Manufacture, of . H. Jernc, 

Merton Abbey. Eng. Pat. 22,234, Oct. 2, 1013. 

A I’BOTECTiVK film of transparent celluloid is attached to 
the emulsion surface of a hnished cinematograph film 
by means of amyl acetate or other solvent or adnesive. 

— T. F. B. 

Colour philography and colour printing. .1. and E. Uhein- 
berg, London. Eng. Pat. 22,038, Ocl. 10, 1013. 

A NEOATTVK 01 * ]M)8itive is taken in the usual manner 
through a multicolour screen com|K)sed of lines or dots 
of the “additive” colours, red, gretm, and violet; this 
IS now jirinted on a vi(fwing screen coatefl with a stmaitised 
colloid, th(? screen being similar to that first employed, 
excepting that the “ subtractive ” colours (minus red, 
minus grwm, ami minus violet, i.e., greenish -blue, magenta, 
and yellow) ani used : the screen must be in exact register 
with the positive, i.e., minus red n^gistering with red, 
and so on. The sensitised colloid layer is now developed 
an<l the screen is treated with a solvent which will dissolve 
the colours from under the colloid according to the amount 
of light action. For example, when albumin is the 
colloid used and the colour sertH-n is made of collodion, 
an alcoholic solvent is suitable. In the picture thus 
obtained the image is composed of seimrate dots of colour ; 
treatment with a solvent of the dyestuffs results in the 
(!ohmrH of the dots intermingling : thus, a red object 
would first, be represented by magenta, yellow, and 
Vcdourless areas, which when bicndetl would apix^ar red. 
'I'he finished picture may now be transferred or applied 
to paper. A number of variations of this process are 
described, but all involve the intermingling of the separate 
colour areas of the final print, either by the action of 
solvents or by heat or moisture. Multicolour prints 
made by successively printing coloured lines, dots, or 
jiatches over one another, are frequently somewhat 
out of regisU'r, with the result that portions of the con* 
stituont colour areas are seen separatoly : this may be 
eorrectod by treating the prints with a solvent of the inks 
or pigments used, or of the vehicle, e.g., turiwntine or a 
solution of caustic soda, or by applying heat or pressure 
sufficient to cause the colours to run or spread to a slight 
extent.—T. F. B. 


XXU.-EXPL0S1VES; MATCHES. 

Eicplosibility of vnriurej< of air awl ammonia. Schlnm* 
berger and Piotrowski. See VII. 

Patents. 

Blasting or exploding hy liquid air, oxygen or like mitable 
liquefied gas or medium of low temperature. 0. Simonis, 
Walthamstow, Essex. Eng. Pats. 24,137, Oct. 24, 1913, 
and 10,178, April 24, 1914. 

The explosive mixture is prmluoed by bringing liquid 
nir or oxygen into contact with absorhlent material, such 
as charcoal, kieselpihr, etc., impregnated with paraffin 
oil, just prior to the firing of the charge by a detonator, 
and the walls of the shot-hole are given a preliminary low 
cooling. The liquid air may be placed in a double* walled 
container made in two parts, fitting together teles* 
oopioally, so that the cold evaporated air passing between 
the walls serves as a heat insulator. The container is 
embedded in the absorbent material, and the two parts 
are held topther by means which can be broken auto- 
matically when a certain pressure is develop within the 
cartridge. In alternative forms, both me absorbent 
material and the liquid air are placed in a double-walled 


container, or the oartridgo of liquid air may bo placed 
in the absorl^nt material in an outer vessei, the liquid 
air vessel having a detachable flap which may be removed 
or torn by means manipulated outside the shot-hole. — B.N. 

Explosives ; Procejis of varying the velocity of detonation of 

. C. A. Woodbury, Chester, Pa., Assignor to E, I. 

du Pont de Nemours Powder Co., Wilmington, Del, 
U.S. Pat. 1,113,275, Oot. 13, 1914; date of appl.. 
May 18, 1912. Renewed March 2, 1914. 

The velocity of detonation of explosives containing 
ammonium nitrate may bt^ deort^ased by increasing the 
size of the grains of ammonium nitrate or increased by 
decreasing the size of the grains. — B. N. 


XXin.-ANALYnCAL PROCESSES. 

Thermo ehmentA of precision, especially for calorimetry. 
W. P. White. J. Amer. Chem., Soo., 1914, 86, 2292— 
2313. 

The quality of constantan (“ ideal ”) wire for thermo- 
elements has now been so improved that continuous 
lengths are frequently obtainable which vary less than 
0*0002 in E.M.F. against copjier, and with which sensitive 
thermoelements with errors usually less than 20 jier 
million can be ma<le. The more sensitive combination of 
several couples is recommended in preference to a single 
couple, even when great precision is not required. Details 
of testing the wire, constructing, enclosing, calibrating 
and testing the thermo-elements are given. For testing 
the homogeneity of the wire, it is drawn out of a heated 
bath, for example wound from one drum in a heated 
bath on to another outside the bath and the different 
|K)rtions of the wire tested as they are drawn successively 
out of the bath. Inhomogeneous portions of the wire 
are either cut out or are so placed in the thermoelement 
that they do no harm. Inhomogeneity causes errors only 
in the case of that^tiortion of the thermoelement where the 
effective temjH^rature gradient occurs ; oven a very bad 
rtion of wire will not cause any inconvonitmeo if it is 
cm. below the level of the bath at either end of the 
thermoelement when this is in use. For insulating the 
junctions an unpublished method of h. H. Adams is 
recommended. The junction is dipped into a fairly thick 
solution of i)ure ram rubber in a mixture of lionzene 
and carbon Disulphide, dried, and the rubber vulcanised 
by immersion for a few seconds in a solution of sulphur 
diohloride in carbon bisulphide (1 : 40) and dried at 40°— 
60° C. A harder coating may be obtained by using a 
mixture of rubber solution with 20% (of the weight of 
rubber) of precipitated sulphur, and vulcanising by heating 
at 130" — 160° C. Cellulose acetate solution is the best 
of the insulating varnishes. To diminish lag the junctions 
after insertion in the glass or metal ease are embedded in 
paraffin wax or naphthalene.— A. S. 

Hydrochloric acid solutions ; Method for the precise standard- 

isation of , L. W. Andrews. J. Amer. Chem. Soo., 

1914, 86, 2089—2091. 

A SILICA (or porcelain) dish, with cover and short stirring 
rod, also preferably of silica, and containing 1*9— 2*0 
grms. of pure silver nitrate is heated to 160° C. and then to 
constant weight at 240“ C. (or to incipient fusion of the 
nitrate). 60 c.o. of the hydrochloric acid (if 0*2N) are intro- 
duced, and the mixture is stirred to oompleto the reaction, 
ovapora^ at 96°— 100° C., dried by heating as before, 
and weighed. A similar dish containing a like volume 
of acid, But no silver nitrate, is treated qt the same time 
in a precisely similar manner throughout. The normality 
of the solution is then 

W-Wj-fWi-w 

0 02666V ' 

in which V is the volume of solution and W. Wi, w, and 
are the respective weiffhts of As^Og -f dish, A^l-f AgNOg 
•F dish, companion dish, and companion dish after the 
experiment.— F. Soon. 
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Iodine eolutione ; Titration of alkaline . A. Leolire. 

J. Phftrm. Chim., 1914, 9, 341—345. 

The titration of iodine solutions with sodium thiosulphate 
gives very irregular results in presence of alkaline salts, 
])artioular]y when using warm solutions. Oorreot results 
can, however, bo obtained by titrating the alkaline iodine 
solution iirst with thiosulphate solution, then with sulphuric 
acid using methyl oran^ as indicator until neutral, and 
repeating the iodomotric titration on a fresh quantity of 
solution after neutralising with the amount of acid found 
in the iirst titration. — T. C. 

Copper and lead from tin and atitimony : Use of hydrofluoric 

acid in the se/Mration of hy means of electric current. 

L. W. McCay. J. Amer. (7hem. Soo., 1914, 86. 
2376—2381. 

Dilute nitric acid to which a little hydrofluoric acid is 
added is an oxecllent solvent for antimony and tin and 
their alloys, and if the metals are present in the solution 
in the higher state of oxidation, they are not do{K>sited 
by the electric current, so that oopjjer or lead if also present 
may be separated electrolytically, the former as metal and 
the latter as dioxide, from the tin and antimony. Satis- 
factory results have been obtained in this way in the 
analysis of white metal, about 0*5 grm. being dissolved in 
2.6—^ G.c. of dilute nitric acid (1 :4) to which 6 c.c. of 
48% hydrofluoric acid are added ; the oxidation of the 
antimony is completed by addition of potassium bichro- 
jiiate soiution. JleiKwits of lead peroxide are preferably 
dissolved in a mixture of dilute* nitric acid and hydrogen 
})eroxido, and the lead determined as sulphate. Copper 
can also be sciiarated electrolytically from tungsten, and 
mercury and silver from tin and antimony, by using a dilute 
nitrohydrofluoric acid solution. — A. H. " 

Vanadium ; Detection and determination of . H. 

Manx. Pharm. Zentralh., 1913, 54, 1095. Chem.- 
Techn. Rep., 1914, 88, 33. 

The most delicate reaction of vanadium is the production 
of a red coloration insoluble in ether, by hydrogen peroxide 
in hydrochloric acid solution. Vanadic acid is determined 
by heating with potassium bromide and fuming hydro- 
chloric acid, passing the bromine va|M)urs into potassium 
iodide solution, and titrating the liberated iodine with 
sodium thiosulphate. V,()j4-JJKBr+flHCls=2V(KJlj+ Br,-f 
2KC7+3HgO. 1 c.c. of A^/10 thiosulphate is equivalent 
to 0‘0091 grm. of vanadic acid, — O, R. 

Carbon mottoxide in mine air : methods of determination 
and a suggested method of removin/g it. Rarger. A'ce 11a. 

Electrical detection of flxedamp. Ralph. See 11a. 

Nm phthakin dyestuff of the naphUtaUne series. [/ ndicator.] 
Konig. See IV, 

Jiehaviour of ammonium phosphomolybdate with, ammonium 
hydroxide. ISircar. See VII. 

Determination of *ww, mercury and arsenic in sulphuric 
acid. Nisjenson. See VII. 

Determination of zinc in treated wood. Frary and Mastin. 
See IX. 

Oolorimetrie determination of titanium in iron atid steel. 
McCabe. See X. 

Analysis of silkol (ferrosilicon) and other silicoti alloys 
used for the productum of hydrogen. Jaubert. See X. 

Determining gold in by-products containing platinum and 
iridium, etc. Jolly. See X. 

Determination of rosin in fats attd soaps, Leiste and Stiepel. 
See XII. 

Detection of hydrocarbons in turpentine oil. V tz. See XIII. 

Determination of the pihosj^toric add in basic slag sdulde 
in cUric acid. Haossding. See XVI. 


Determination of the sucrose and reducing sugars in the 
foliage of the [sugar] beet and cane. Pellet. Sec XVII 

PeeAin substances in \beet] sugar factory products [and their 
influence on the determiwUion of raffinose], KoydI. 
Sec XVll. J J/ 1 J 

Determination of formic acid in honey. Ldhrig and Doep- 
mann. Sec XVlI. 

Purchase of malt on the basis of analysis. Heron. See 
XVIJI. 

CbUnir reactions of consUluenls of wine. »Scha£for. See 
XVIII. 

Determimtion of quercUin in wine. Von Follenbero. 
Sec xvm. 

Detection of “ saffron qetkm ” in while wine. Krem. 
See XVI II. 

Determination of j/otassium and magnesium hq physico- 
chemietd volumetric methods. Applicaliun to dw arudysis 
of wines. Duboux. See XVIII. 

Preaervatum of milk samjdes for analysis. Tillmans and 
others. Set XIX’a. 

Titration of milk with alcohol of various slrengUis. Lohnis. 
See xIXa. 

Detection of small amounts of r^e flour in wheal flour. Fanto. 

Determination of fat in flour and brewl. Neumann and 
others. Sec XIXa. • 

Determination of salicylic acid in jams. Hergor. See 
XIXa. 

PercMoric method of determining jwtassium as applied to 
water analysis. Scholl. See XlXn. 

Detection of nitrites in ivakr. Rornand. See XIXv. 

Hydrogen number of some essential oils and essential oU 
products. /. Oils of sassafras, anise, fennel, clove, and 
jnmenta. Albright. See XX. 

Method of determining urea. Desgrez and Moog. See XX. 

Gravimetric determination of urea. FosSe, See XX. 

Chemical activity of xanthydrol and its applkcUian to the 
determination of urea. Fosse. See XX, 

Gravimetric determination of small quantities of urea at 
dilutions greater than 1 tn 1000. Fosse. Sec XX. 

Method of determining boiling points in the British Pftartna- 
copcsia, 1914, atid its relation to the boiling jmnt of ether, 
Finnemore. See XX. 

Patents. 

Hydrotneters. J. G. Lucas, London, and E. V. 8mart, 
Ilford, Essex. Eng. Pat. 22,790. Oct. 9, 1918. 

Ebrors due to the meniscus are avoided by providing a 
float, ^ided on the stom of the hydrometer and oanying 
an indicator whose position against the stem gives the 
specific gravitv, or carrying a vertical scale which is read 
against a fixoa mark on the hydrometer. The float con- 
sists of two celluloid tubes joined by end- plates so as to 
form a rectangular frame with a slotted base for guiding 
it on the stem. The hydrometer bulb is of disc form, and 
the stem is flattened in cross-seotion and small oomjiared 
with the eapanity of the bulb. The hydrometer is suitable 
for insertion between the plates of an aooomulator- 

*^A.T,L. 
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ThntKhdemrnf. E. Achonbaoh. Qer. Pat. 276,354, 
Feb. 14, 1913. 

JjojioN Hjlieide is used as electrode material for thermo- 
ehunents. It has the advantage of having an electrical 
ronduetivil.y twenty limes as great as that of silicon, 
whilst in otiier resjK'cts il is e(|ually good. — T. F. 11. 


XXIV.-HISCELLANEOUS ABSTRACTS. 

XHnujni, (Jnulc \-mr<‘ (lasts) in natural 

i/as(vus ntiduns. ('. Moureu and A. IjCiiajH*. t'oinptes 
rend., 1911, 158, 839- 842. 

Amaj.yshs t)f the crude iiitrogtjn fraetions obtained from 
sueh natural sounic^s as the firedamp of mines, or fnmi 
llierinal springs have indieated a remarkable similarity in 
liotli ipialitalive and ({uantitalive composition, and the 
conclusion is drawn that the constituent gases, mtrogmi, 
argon, xenon, krv|>ton and lielinm, liavi* a common origin 
ilating back from tin* mdmlous epoch. Such slight varia- 
tions as have been observed are amply explained by tin' 
operation at a later date of sueh ])hysieal proeesses as 
occlusion, solution, and diffusion. — tk F. M. 


salutiohs and cam fsninds . 77o blut colout of . 

i\ P. V. Weiinarn. (.'lieui. Zeit., 191 1, 38, 482. 

'I'mk blue colour of sulphur in solution in potassium thio- 
e,\aiiate or glycerin is a funelioii of its dissolved state and 
is not due to the formation of om - eomjioundH or to «*xist- 
eiiee in the colloidal state. The colour of the solutions 
ilei'pens on healing. 'Pin' rose colmir of ultramarine is 
'■explaiiu'd by tin' sulphur lieiiig in solution in the form of 
its red vajioui. - -J. H. 


Cah lie iclucli becanas (ihas idiot t set nt nda n heated. F. 

Fisani. Comples n'lid., 1914, 158, 1121 -1 12.3. 

A M*M IMK^ of ealeite, eoiisistiiig of yellow and eoloiiile.ss 
crystals, exhibited distinct tluoresei'iiee when bc-ated to 
.iboiit 150 ('. The mineral wa.s free from iron, the 
\ello\. crystals contained MiiO, 0(MI to 0-07‘\,, and 
oxides of the eeria and yttria grouj>. 04K)8 to 0* 12**0 ; the 
eoltiurless crystals contained MnO, O-Jo*’,, and oxides of 
the eeria and ^ttrla group, 0-005”',- Hotli the coloured 
and the colourless crystals showed phosphorescence and 
the phenomenon does not appear to be dm* to the cerium- 
Utrium content since it is notie.ed in ealeite free from 
rare eartlis. Fluorescent ealeite is of rare occurrence ; 
of nunierous specimens from various soiirces examined, i 
on],> three were decidedly pliosjihorescciit, nanielv, ealeite ; 
from Mayenne {France), Harz ((lermain ), and Herby- ' 
shire (Fnglaiid). -W. P. S. | 


U nasi -eanleni of certain Indtan serd^. H. F. Aiiiiett. , 
Iboeliem. d., 1914, 8, 449-^452. (See also Takeuchi, 
this J., 1910, 36; 1911, 566; Zemplcn, this ,1., 1912, 
597, 891 ; Armstrong and Horton, this .1., 1912, 598 ; 
Falk, this J., 1913, 384.) 

t )iiT of six variet ies of soya beans tested, the urease activity ■ 
of five, viz., yellow, coinnioii, chocolate, black and Kyinbsa 
Ktang, was ]»raetieally identical, but that of the sixth, i 
siiotted soya bean, was distinctly greater. Urease . 

apjx'an'd also to be present in the following seeds; — j 
Sida sfihtosa, gram {(’leer arietinum), rice {Oryza mtiva). ; 
cowa {Selaria ifaliea). two samples of sword bean (CVm/- 1 
I'tilia ensifortnts) one from America, and the other grown 
at Dacca in India, Vrann lobaia, khulti kalai {holiefut/t 
bijiora), and castor bean {Kirinus communis). The 

uixiase activity of both the samples of sword lx*an was 
many times greater than that of any of the soya beans 
exarnined. Kxtreraely rapid production of ammonium 
carbonate took place immediately on adding sword bean 
extract to urea solution. — »!. H. J.<. 

• 
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j (JltLCQsukSf ianninst etc. ; Action of on germination. 

j W. Sigmund. Jliochem. Zeits., 62, 339. 

I AaiiUXJlN bas but little harmful action on germinating 
j seeds : of its components hydroquinono (quinol) is much 
' more poisonous, whilst dextrose has no effect. Phloridzin, 
^ hosjieridin, hesperotin, and phlorctin have but little effect. 

' Baptisin is a sf rong poison. Saliciu is slightly toxic in a 
solution of 0*02 molecular weight in one litre. Helicin is 
more harmful. Pupuliii, as far as it is soluble, has no 
, effect. Coniferin is also but slightly active, but its hydro- 
, lysis produets are more poisonous. Syrmgin and amyg' 

I dalin have little effect. Aesculin is markedly toxic. 

Sinigrin and convallarin are not harmful. Helleborcin is 
! rather jioisonous in relatively largo doses, so are digitalin, 

' saponin, and sapogeniri. Stro]ihanthin is jioisonous. 

! Phenol is toxic in a coiiceiitral ion of 0-02 molecular weight 
jK'i* litre. Pyrocal-echol, jiyrogallol, and resoreiiiol arc very 
Jioisonous. Diimone in a conceniration of ()-02 molecule 
[ler litre is fatal. Ilesulis art! also giviui with saligeniii, 
salicvlaldehyde, beiizaldehyde, vanillin, jiijxiroiial ; sali- 
I eyiie, einnamie, orthoeoiimaric acids ; aesculetin, dajihf 
netin ; maiidelie, jirotociafechuie, gallic, catcehutannic 
acids; tannin and cafechin. 


I’ATJiNT. 

Tobacco; Proetss of treating [itgung^ . L. W. 

l.«awi‘eiice and F. liahnson, Winston-Salem, N.C!. 
U.K. Pal. 1,113,902, Oct. 13, P.H4 ; date of ajipl., 
Aug. 28, 1914. 

TobU-'C'o is subjected alteriiateh to tin; action of moist 
and dry air until [irojierly aged.— W. P. S, 


Trade Report. 

Patt nP, Ih'stijns, and Tradt Marks {J’emporarif Itules) 
Atts, i9H. Ulus. Off. .1., Nov. 18, 1911. 

It is announced I bat the general principles u|kui wdiiuh 
Ihe Hoard of 3’rade will act in dealing w'ith ajiplications 
for Ihe avoidance or susjiension of J*ati*ntK and Trade 
Maiks umh'i the above Ads. w ill be as follows ; — 

l*atents. liiceiiccs will, as a general rule, be granted 
where the applicants fulfil flic neoesHary e.onditions, set 
out in Pule 1 of th(' Tenijiorary Hides (1) Where there 
IS no imiiiufaetiire in this e-ouiitry under the Pateiil. and 
also (2) Wlieri! what manufacture there is, is carried on by a 
eonijiany or firm on behalf of alien enemies resident abroad, 
and there is any reason to doubt that the mamifacturt! 
will continue to be carried on, or where it is in the interests 
of the country that some other manufacture should be 
started ill British interests. 

Tradf Marks . — Susjiension will, as a general rub', only 
be grant « hI in the following cases : — (1) When' the Trade 
Mark is the name of a jiati'nted article, and a licence is 
granted under the Patent jirotectiiig it. (2) Where it is 
the only name or only jiracticable name of an article 
mamifoetun'd under an expired Patent. (3) Where it is 
the name or only jiracticalilo name of an article manu- 
factured in aeeordance wit h a known jirocess or a formula 
which has been jiublished and is well known in the trade . 
Generally sjieaking, Busjiension will not be granted in the 
case of pictorial devices. 


Prohibited e.ri>orls. He vised and comphic list. 

A Proclamation dated November 10th, 1914, con- 
solidatoB and sujierseded all previous Proclamations or 
Orders of Council dealing with the same subject. In 
the main the list of articles is identical with that resulting 
from previous lists, with a few minor alterations. The 
full text is jirinted in the Board of Trade Journal, of 
November 12th, 1914, pp. 414 soq. 




Qffleiat Hotline. 


DUTY-FREE ALCOHOL. 

In view of the interest now associated with the con- 
ditions of supply of duty-free alcohol, the following 
statement has boon prepared. ^ 

Duty-free alcohol in the form of methylated spirit 
is readily obtainable. 

Mineralised methylated ajnriU—To protect the im- 
mense Tovenue raised from potable spirit and to 
prevent misuse it is generally necessary to render 
duty-free alcohol non-potable. For common use 
this te effected by the addition of wood spirit (t.e., 
crude mothvl alcohol) and a trace of light petro- 
leum, so that the mixture contains 10% of wood 
spirit and three-eighths of 1% of petroleum spirit. These 
small additions, whilst sufficient to deter most people 
from drinking the spirit, do not interfere with its use for 
a very large number of commercial purposes. 8uoh 
spirit, which is known as mineralised methylated spirit, 
may bo purchased throughout the country witnout 
formality in quantities not exceeding four gallons at a 
time from any retailor of methylated spirit, and permission 
to receive it in larger quantities is readily granted on 
application to the Commissioners of Customs and Excise 
when ordinary facilities for obtaining it are inadequate. 

Industrial methylated apirii . — For manufacturers and 
largo users of alcohol generally, however, and in those 
oases where a purer spirit is necessary, further provision 
is made by what is known as “Industrial Alcohol.** 
This alcohol is denatured by the addition of half the 
quantity of crude methyl alcohol or wood spirit which is 
used in the mineralised methylated spirit, and no 
petroleum spirit is used ; ».€., this spirit contains 6% 
of wood spirit without other addition. Permission to 
receive this spirit must, however, be obtained and the 
use to which it is put bo specifically authorised by the 
Board of Customs and Excise. Applications for such 
authorisation should in the first instance be made through 
the Surveyor of Customs and Excise for the district in 
which the spirit is to be employed. It should be noted 
that during 1913 the price of British industrial methylated 
spirit was lower than the price of alcohol in Germany. 

Rnally, in those cases where denaturing with wood 
S|)irit is proved to the satisfaction of the Commissioners of 
Customs and Excise to render the spirit unsuitable or 
detrimental for use in any art or manufacture, the Com- 
missioners have power to grant the use of duty-free spirit 
under other conditions as explained in the following 
memorandum. Applications referring to this spirit 
should also be addressed to the Commissioners through 
the local Surveyor of Customs and Excise. 

Pure aptri/. — ^The following is the procedure to be 
observed in connection with the use in manufactures of 
pure spirit on which duty has not been paid (Sec. 8 of the 
Finance Act, 1902). 

1. Any person desiring to use spirits without payment of 
duty in any manufacture carried on by him must make 
ap^ioation in writing to the Commissioners of Customs 
and Excise for authority to receive and use such spirits, 
And must prove to the satisfaction of the Commissioners 
that the use of methylated spirits would be unsuitable 
or detrimental. 

2. The applicant must give full particulars of the 
Situation of tne premises upon which and the purpose for 
which the spirits are to be used, toother with a description 
of the process of manufacture. He must also state the 
m^ns by which it is proposed to make the spirits nnpotable 
wwe and during use, and the quantity likely to be required 

th^ ooursq of a year. 

JpTOon authera^ to receive , spirits on which 
tequired by the Com- 
iP^> provide upon hi. 


(mii^ n^i^ouw, itiustonlly MOim 

faction, and all, such siurits received musi*^ depaidlALi 

and retired therein until delivered on proper 

and m t^e prince of, the officer. He must also! if |b 

roqmrech provide a room approved by the Oomimariqiipni 

in wmoh be fixed a vat or other vessel of snffioienrlS^< 

to admit of at least one hundred bulk gallons Of spirit 

being rendered nnpotable at one time, and^ milst also 

^ovide satisfactory accommodation for the OffioM^ of 

(^istoms and Excise in attendance at his premisest' l|o 

charge is usually made for the services of this qteori > 

4. Security to the satisfaction of the Obmndpi^tteKS.of 
Customs and Excise must be given for the due r<topvkl, 
safe custody, and proper use of the spirits, and tke ftoa. 
obsorvanoe of all regulations and conditions tSa 

Commissioners. 

6. The substance or materials to be used for the purpose 
of rendwing spirits unpoUble and the mode in 
the spirits are to bo rendered nnpotable must be 
approved by the Ckimmissioners of Customs and Eudsh^ 
and the person authorised to receive spirits upon,wh^ 
duty has not been paid must, if so requwed by the Ooip* 
missioners, provide a store to be approved by 
used solely for storing and keeping the subatanos W 
material so approved. * 

6. Spirits wbioh have been rendered unpotable under 
these regulations shall not thereafter be purified in any 
manner or be recovered by distillation or any other means, 
ex^pt with the express sanction of the Oommiisiohhiu 
of Customs and Excise. 

The use of abaolute alcohol is covered by the abofie 
regulations as to “ Pure spirit.'* 

Attention is also directed to the Report of the Depilt- 
mental Committee on Industrial Aloohol (see this 
1905, pp. 397 — 426), and also to the Minutes of EvidiriM 
taken before that Committee (No. Cd. 2477, price 2i, S.V 
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THE ESTIMATION OF MOISTURE IN ZINC ASHES. 


BY EBNEST A. LEWIS. 

The ferrooyanide assay of zinc is largely used in teohnioal 
work and is Accurate when carried out under Utiuidard* 
conditions, but sometimes difierenoes of 2% or move 
are obtained by assayers working on the same saii^le 
which has been passed through a 30 mesh sieve, l&e 
samples are prepared by griudii^ the ashes whilst hot, 
in which case the metaUio sine easily rubs up to a fine 
powder. The oxidation being negligible, this method is 
largely used by English smelters, a^ is to be preferred 
to the method of separating the fines and metaUioa by 
pounding and statii^ the percentage of each on the 
packets. 

If the samples whilst hot are placed in bottles and 
sealed with sealing wax all over toe top to exclude fdl 
moisture, there is seldom any serious discrepancy betsrCen 
assayers. It is evident that the errors must be due to 
the absorption of moisture which is not driven off by 
heating to 100‘* C., as is the pnmtioe of many aMuyttnu 
In order to see to what extent zinc ashee of .variottf typei 
would absorb moisture, the follpwing Ipmrimem^^m 
med6. IlM^matorial,.j»^ hid 
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30 sieve,, WM hasted i^th continual stiiffns in an iron 
ladle ior somie minutes, ae hot as possible without melting 
the zinc, put into oorM bottles and allowed to cool in a 
desiccator. These conditions of heating are the same as 
many smotters use to estimate rooistoro. The samples 
were weighed out between watch glasses and then allowed 
to remain in the open air protected from dust for some 
days and re-weighed from time to time. A galvanizer's 
ashes containing about 3% chlorine gained 4-15% by weight 
in d4 hours, 4‘60% in 48 hours, and 4 *82 % in 72 hours. A 
sample of ro-ineltod ashes free from chlorine gained *57% 
in weight after 24 hours, 0-72% in 48 hours, and 0*76% 
in 72 hours. Some of the previous samples wore left for 
some days in an artificially damp atmosphere ; the material, 
which became caked together, was ground up in a ijoreelain 
mortar and transferred to a 8top]x>red bottle. About 
10 grms. was weighed out l>etween watch glasses and 
put into a steam oven, and later to a hut air oven, remaining 
in €>aoh oven until the weights were practically constant. 
A sample of ashes containing about 76% Zn lost 1*87% 
after 4 hours in a steam oven, and a further 414% after 
4 hours at 200° C., a total of 6*01 %. The loss to the seller 
from being dried at 100° C. instead of 200° C. is thus equal 
to About 2*9% zinc. 

Loss in \ot\ght per 100 parts. In another cose, after 
4 hours in the steam oven, the loss in weight was 0-88%, 
and after a further 4 hours at 200° C., 0*6^% ; total loss 
1*^. The loss in this case is equal to 0*4 unit of zinc. 

The experiments were repeated with two other kinds of 
remelted ashes, free from chlorine. One sample gained 
0-63 % on exposure to air for 24 hours ; and 0-75% for 
102 hours ; when heated in the steam oven the loss 
amounted to 0*57%, whilst a further 0*31% loss occurred 
at 200° C. Another sample gained 0*30% during 24 hours 
exposure, and 0*52% in 192 hours ; the loss in the steam 
oven in 4 hours was 0*25% and at 200° C. in 6 houra 
0*32%. A sample of zinc oxide containing about 0*2% 
^C1 gained 0*80% in weight on exposure to air for 24 
hours and 0*84% after 72 hours *, on heating for 4 hours 
in the steam oven the loss was 0*43%, and after a further 
4 hours at 200° C., 0*46%, or a total of 0*89%. 

Prolonging the heating much over 4 hours at 200° C. 
led to an increase in weight, due no doubt to oxidation of 
the metallic zinc. 

These experiments show that it is not possible to remove 
all water from zinc ashes by heating to 100° 0., especially 
when chlorides arc present. Drying the sample at 200° 6 
for four hours practically removes all the moisture in all 
kinds of zinc ashes 

Discussion. 

The CuAiBHAN said the subject was of importance and 
n^ht be given a much wider application, for there were 
dimoulties in making such estimations in oi^anic sub- 
stances. 

Mr. Aloock pointed out that difficulty was experienced 
in determining the amount of moisture in many substances, 
particularly in volatile oil and drugs. It must not be 
sisumed that loss was always moisture,* it might also 
be com^nsated by oxidation. 

Mr. W. Clifford asked Mr. Lewis if he had any ex- 
perience of drying the oxide, on the largo scale. Was 
the moisture more easily driven o£f when chlorido was 
absent than when present 7 It was not easy to get the 
moisture in the crude (galvaniser’s) oxide below 60% by 
mere drainage and evaporation, especially if it contained 
a small amount of chloride. Was there a colloidal form 
of oxide which retained the moisture more tenaciously 7 

Mr. O’Shaughnxssy pointed out that in the estimation 
of moisture, or what was called moisture, one was always 
faced with the difficulty refefred to by Mr. Alcock ; but 
in many oases [in which such estimations were required 
not for scientific work, but for practical and control work, 
the difficulty might be overcome by the adoption of an 
arbitrary method, viz., drying at a fixed temperature 
under known conditions. After practical experience it 
was possible to intei^irot the values obtained veiy accur- 
ately. 

aa. Liwxs Mid that to most smelters the word ** mois- 
tuia’* nmt eveiything volatUe. The mmstme was 


determined in order to get the dry weight of the whole 
bulk, and such residues were sold on the zinc content of^ 
the diy material. Some assayers adhered to the old 
method of drying at 100° C., and triiilo a spociaHy made 
steam oven might give that temperature, the average stemn 
oven did not. He had had ho experience of drying oxide 
in bulk. The moisture in the oxide was not as a rule 
much more than |%, but he did not know how the makers 
got the amount down. 

THE ESTIMATION OF NAPHTHALENE IN SPENT 
OXIDE. 

BY WILLIAM C. DAVIS, B..SC. (lOND.), F.I.U. 

The ordinary spent oxide from gas works contains very 
little if any naphthalene ; the sample, however, which is 
the subject of this examination liad been used in the 
Williams process for the extraction of cyanogen from 
the gas and contained a considerable quantity of 
naphthalene. It must, therefore, bo assumed that the 
Williams process has in this case purified the gas, not 
only from cyanogen, but also from naphthalene. 

The naphthalene is usually determined by moans of 
picric acid as described by Uolman and Smith (this J., 
1900, 19, 128), Kuster (Bor., 1894, 1101) and Dickenson 
Gair (this J., 1905, 1279 ; 1007, 1263). These methods 
deal with the estimation of the naphthalene in coal gas, 
but Dickenson Gair gives a method for the estimation 
in spent oxide by dissolving out the naphthalene with 
alcohol and precipitating the clear solution with picric 
acid ; no details are given. 

A method for the estimation of naphthalene in tar is 
doBcribtHl in Lunge’s Technical Metnods of Chemical 
Analysis, vol. ii. p. 803; this method, which is proposed 
by White and Ball (.J. Gas Lighting, 1904, 88, 262), consists 
in weighing about 1 grm. of tar into a 50 c.c. Erlenmoyer 
fiask provided with an air inlet and connected to a U 
tube. The first two-thirds of this tube is filled with 
quicklime and the remaining space with glass wool and 
phosphoniH jmntoxide. The entire apparatus is heated 
in an air-batn at 70° — 80°. The outlet of the U tube is 
connected outside the air bath with a weighed second 
U tube immersed In ico-water. A current of air is drawn 
through the apparatus at a velocity of 2 litres per hour, 
which causes tno naphthalene to volatilise ana deposit 
in the cooled U tube. The o]>eration is continued until 
the second U tube no longer shows an increase in weight. 

For separation of the naphthalene from spent oxide 
the method of White and Ball modified as de8crit)ed below 
and also distillation with steam have been employed, 
and this latter method has proved more satisfactory. 

Semration of the naphthalene by a current of trorm air. 
— When working with this method great difficulty was 
experienoed in completely volatilising the naphthalene. 
Ten pms. of the spent oxide were weighed into a bottle 
fitted with inlet and outlet tubes, so that a current of air 
could be drawn through it. The air current was passed 
for two hours over the sample of spent oxide, then t^ugh 
10% citric acid solution to retain any ammonia, and then 
through three wash bottles containing measured quantities 
of a saturated picrio acid solution of known strength in 
which any volatilised naphthalene is collected. The 
bottle containing the sample and also that containing 
citric acid were kept at 100^ in an air bath. The contento 
(A the wash bottles containing picrio acid were then mixed 
together in a tightly stoppered bottle, heated in the water 
bath until all the naphthalene picrate was dissolved, 
and then cooled, with oooasional shaking. The solution 
was made up to known volume, the na^thalene piorate 
sei^rated by filtration and the picric acid in the filtrate 
estimated by titration with A/10 sodium hydroxide, 
using laomoid as indicator. 

When a current of dry air was used to volatilise the 
naphthalene the quantity found after two hours* treatment 
was 1*35%, and with moist air 1*9%. In both oases an 
examination of the spent oxide after treatment showed 
visible crystals ci najmthalene. 

Sepc^im of the naphihalene by eteam dittUiatitm,^ 
The jiaphthalene, as . was ej^ole^^ -was very easily 
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removed from the spent oxide by steam distillation, and a 
simple andeasy method of estimation of all the naphthalene 
as piorate was devised. The naphthalene piorato obtained 
was examined in order to find out if any other hydro- 
carbons were distilling over and interfering with the 
estimation. 

The details of the method were as follows : — 
Ten grms. of the sample of spent oxide are weighed into 
a Wiirts flask and subjected to steam distillation. The 
steam and vapours of the distillate are passed through a 
second small Wiirtz flask heated to 100 ° C and containing 
50 c.c. N, sulphuric or citric acid, then into a condenser, 
and finally into a receiver consisting of a wide-mouthed 
bottle. The whole apparatus is sealed by placing at the 
exit a wash-bottle containing 25 c.c. of a saturated picric 
acid solution. The distillation takes about 10 minutes. 
After this has taken place the water in the condenser 
is regulated so as to allow any naphthalene to melt and 
run into the receiver ; as soon as tl^ is the case the picric 
acid seal is washed into the receiver and a further 125 c.c. 
of picric acid solution added. The receiver is closed with a 
rubber bung and heated in the water bath until a clear 
solution is obtained. It is then cooled with occasional 
shaking and the excess of picric acid determined by 
titration with ^/lO sodium hydroxide. The whole 
estimation takes about 1^ hrs. The following results were 
obtained on samples from the same lot of oxide : — 

3 06%, 3-88, 2-98, 2-80, 3 16, 2-79, 2-81% naphthalene. 

It was decided to test the method in two ways — by 
examining the naphthalene picrate for purity and by 
estimating known weights of naphthalene added to the 
oxide previously freed from naphthalene by steam 
distillation. 

Examination of the naphttuihne picrate for purity . — 
The naphthalene picrate obtained was subjected to 
steam distillation, and the naphthalene produced was 
dried by pressure between filter paper and the melting 
))oint determined. The residue of picric acid in the 
<li8tilling flask was titrated with N /lO sodium hydroxide, 
and the amount obtained compared with that in the 
naphthalene picrate taken. The molting point of the 
naphthalene was only from 1" — 3® below that of pure 
naphthalene, which molts at 79° C., so that there could 
only have b^n a very small quantity of other aromatic 
picrates present, if any The quantity of picric acid 
obtained from the naphthalene picrate was less by 25% than 
that oetimatod as having boon combined with the naphtha- 
lene, as iiiiglit bo expected, since the naphthalene 
picrate is slightly soluble in the mother liquor and the 
water used for washing it. 

Determinations with known quantities of naphthalene . — - 
For the estimation of known quantities of naphthalene, 
it would have boon best to make up a mixture similar in 
composition to the spent oxide containing knowirquantities 
of naphthalene, but this was considered almost impossible 
on account of the complexity of the mixture and the 
difficulty of getting a known quantity of naphthalene 
to diffuse uniformly through the mass. In order to work 
under similar conditions as far as possible, the check 
estimations were made by separating the naphthalene 
by steam distillation from 10 grms. of the oxide ; when 
all the naphthalene had distilled the apparatus was 
allowed to cool and then a known quantity of naphthalene 
was added and estimated as described above. In the 
earlier stages of the investigation it was found that the 
formation of the naphthalene picrate takes place much 
more readily when the solid naphthalene in the distillate 
is crushed before heating with the picric acid solution, 
and again if the heating be carried out too quickly the 
naphthalene has a tendency to melt, and in this state 
it seems to react only very slowly with the picric acid. 
The method os carried out above appears to give results 
which are 10% — 15% low. It was thought that a possible 
souree of loss might occur in that the 150 c.c. picric acid 
solution are diluted by the distillate and by the water 
neoesM^ to wash the tubes and the catch bottle into the 
reaction bottle. The volume of liquid obtained is usually 
195 c.c. — ^205 O.C. at 33% dilution— the result beiim that 
some naphthalene pimte dissolves in the wB«b 
A series of tests wartherefbre carried out with^ ^ 


amounts of naphthalene in which, befoie heatin^i the 
naphthalene with the picric acid solution, sufficient solid 
meric acid was added to make the whole solution saturated. 
The resulte obtained are given below : — 


Welaht of 
iiaphthnleno j 
taken. 

0/ 

C^oH, 

taKcn. 

Weight of 1 
naphihalcne 
found. 

c\ 1 

1 Error. 

e-:34 gms. 

1 3-4% 

O'300 gmtf. i 

3-06% 

-10% 

0-20 „ j 

1 20 

0-302 „ 

1 302% 

4% 

0»l 

3-1% 

1 0-310 „ 

3*10% 

m 


A series of estimations was next mode on the original 
spent oxide to compare the two methods, i.e., with and 
without the addition of solid picric acid. In each qase 
slightly higher results were obtained in those experimimts 
in which the solid picric acid was used, the difference 
agrtioing fairly well with the results previously obtained : — 


No. 

% 1 

I'.oH, by J 

original methoil. | 

% * 

CjoHaby^ding I 

M)iid picric acid. ' 

1 Dlfforehoe. 

1 


2 92% ’ 


2 

2-63% 

2-77% 

5*4% 

3 

2-57% 

2-86% 

10*1% 

4 

2-61% 

2-91% 

10-8% 


Therefore when estimating naphthalene in samples of ^ 
spent oxide or in similar oases in which the naphthalene 
can bo separated in a state of sufficient purity by steam 
distillation a sufficiently accurate result will be obtained 
for most purposes if after the distillation, crystals of piorio 
acid are added to the distillate in such a quantity that the^ 
resulting solution is saturated, but for a working^ test 
this is |)orhapB not necessary. It does not follow that ip all 
samples of spent oxide the naphthalene can bo estimated 
by tnis method unless the purity of the naphthalene piorate 
is tested as noted above. 

As the sample of spent oxide which was the sub^t of 
the above examination has been shown to contain a higher 
percentage of naphthalene than is usually found in spent 
oxides it was examined as to its content of solid soluble 
in water, tar oils and sulphur. The following v^uos wore 
obtained : Soluble in water, 4*95% (ammonium thto> 
cyanate, 71*45%; ammonium sulphate, 9*9%); tar oils, 
1*78% ; sulphur, 30*32%. , 

I wish to express my thanks to Mr. Rossiter for hu 
advice during the preparation of this paper, and to tho 
directors of the British Cyanides Co., Ltd., /or pormiisioD 
to publish the results. 

Discussion. 

Dr. W. B. Davidson said that the author pppoar^ 
to have achieved a satisfactory result, though there did 
not appear to be any great use in an estimation of that 
kind. In the Williams process there was oecasionatty 
some difficulty in extraction of cyanogen and the presenoe 
of naphthalene in the boxes containing spent oxide waa 
no doubt duo largely to the fact that hquor or water, 
sprayed in at intervals, had a condensing effect. T^ 
naphthalene was therefore collected gradually in m 
ImxeB, and it was certainly a nuisance in the prooeas if 
the gas under treatment was pretty well laden with, 
naphthalene. Oi^inary spent oxide was very often aokL 
So much depended upon whether air was passed throuidk 
tho purifiers or not. In the Williams process the spent 
oxide was naturally alkaline because the liquor generally 
contained 4 to 6% of ammonia. 

Mr. PiOKXBiNO said he had tried washing the oxide 
with a warm solution of picric acid, practically saturated, 
finally washing the oxide with a little water and thus 

E inventing loss, and then estimating the naphthalene 
1 ^e picric acid. He checked the method by addiim 
naphthalene to a sample of oxide which had been washed 
with pMe acid ; and he found his results to oome to 
^Within sgreoaient. 
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Mr. F. H. Aloock asked if Mr. Davis had found sulphuric 
acid with the naphthalene in the distillate ¥ Ho would 
have thought it important to seek for other acids than 
picric. There might be present other things than na]^* 
thaleno and picric acid. It might be advantageous to 
add a volatile agent to the spent oxide and then distil 
the naphthalene. Or the boiling point of the liquid 
containing the naphthalene might bo raised by adding salt, 
shaking the distillate with ether, and then evaporating 
slowly. He did not agrw that the detection in gas works 
spent oxide was of little importance, because if its vapour 
oould be carried to the houses there would. Ik* a better 
illumination. 

Dr. Davidson replied that the vaf»our of naphthalene 
would alford no advantage. The boiling point was 
218® C. Ihe vapour tension at ordinary tein|H?raturos 
was BO low that the gas could not carry 0 068 % by volume ; 
and that was only equivalent to the light of a small 
fraction of a candle-power. 

Mr. Davis, in reply, said ho did not think washing of 
spent oxide with picric acid would be effective in samples 
from the Williams process, because ammonia was present. 
Further there would bo a loss of naphthalene before the 
process was finished owing to time required for washing. 
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THE OXIDATION OF 8EWA(JK WITHOUT THE AID 
OF FILTERS. FART II. 

BY EDWARD ARDERN, M.SC., AND WILLIAM T. LOCKETT, M.Sf. 

In a paper* presented lo this tSi'etion of the Society 
in April last, a long series of exjx'riments were described 
dealing with the application of aeration methods to the 
purification of sewage. It was shown that the accumulated 
deposit designated “ activated sludge ” resulting from 
the complete oxidation by prolonged aeration of suc- 
cessive quantities of sewage, had the property of increasing 
enormously the purification effected by simple aeration of 
sewage. The research, which was confined to laboratory 
expertmenti«, included an investigation of the conditions 
controlling the oxidising effect of the activated sludge. 

The present communication is concerned with outdoor 
experiments on similar lines to thosi* previously under- 
taken in the laboratory' but on a larger scale. 'J^he whole 
of the earlier experiments were carried out on the “ fill 
and draw” method. Working in this manner with 
Manohestersewage, it was shown that a highly satisfactory 
eMuent could be produced when the sewage, in intimate 
contact with one-fourth of its voluine of activated sludge, 
was aerated for a period of from six to nine hours. 

Under the oonditions of experiment, however, it was 
necessary to subject the activated sludge to a further 
period of aeration in onler to maintain its highest activity. 

It was suggested in the previous paper that improv^ 
results might reasonabh* follow the adojition of a con- 
tinuous system of w'orking. I’he following trials were 
therefore undertaken. 

Canlinuems »yf>i(’m experiments . — For the pur|K)se of 
these experiments a wooden rectangular aeration tank 
of 35 gallons caWity w'as employed, measuring 4 feet 
By one foot, the depth varying from 21 inches at the inlet 
end to 12 inches at the outlet. The aeration was effected 
through a series of perforated pipes placed at intervals 
of 4 inokes and fixed latitudinaliy at a depth of 12 inches 
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from the surface. In order to ensure the complete ad- 
mixture of the sludge and sewage, an additional perforated 
pipe was fixed at the inlet end along the centre of the base 
of the tank. 

The effluent from the aeration tank passed forward 
to a sedimentation tank of similar dimensions, and means 
were provided for the removal of sludge from this tank 
with a minimum amount of disturbance. 

The previous laboratory exiierimonts worked on a “ fill 
and draw ” method, had shown that, in order to be certain 
of the comjiletr nitrification of Manchester sewage, a 
period of from 10 to 18 hours aeration in contact with a 
certain proportion of activated sludge was necessary. 
Further, the* maintenance of the activity of the sludge 
was apparently dependent on this complete nitrification. 
The first ('XfH*rimcnts on the continuous sy’^stem wore m^e 
with a rate of flow of sewage sufficient to fill the aeration 
tank in 24 houis, with the idea of ascertaining whether, 
under these oonditions, a completely nitrified effluent 
could bo maintained which would thus avoid the necessity 
for re-activation of the sludge removed from the sediment-^ 
ation tank. 

Examination of the cfflueiits obtained by this manner 
of o|x*ration showed that such was not the case. The 
amount of ammonia present in this (iffluent increased as the 
experiment proceeded and eventually rendered it necessary 
to submit the sludge to a further jxiriod of aeration prior 
to re-circulation tlu’ough the aeration tank. 

As this further period of aeration of tho sludge apparently 
could not be avoided, it was decided to increase tho rate 
of flow of sewage so that a mean stay of six hours was 
obtained, a penned which had previously lieen found suffi- 
cient to produce a satisfactory efiSuont when working on tho 
“fill and draw” method. Working in this manner, it 
was of course necessary' to make provision for the ro-aotiva- 
tion of the sludge employed. This was accomplished 
by introducing a sejmrate aeration tank, in which the 
sludge r(K!eivod from the sedimentation tank was further 
aeratiKl prior to passing forwanl to tho aeration tank. 
Throughout the whole of this period the effluents obtained 
were non-Dutrefactivc ami contained varying amounts 
of nitrate, but the ix'rcentage purification effected did not 
compare with that obtained with a similar jicriod of aera- 
tion when working on the “ fill and draw ” method. 
Moreover, there was a distinct increase in finely divided 
BU8jK*ride(i matte*! and the effluents were imjK*rfeclly 
clarified. 

Consid(* ration of the jK>sBible reasons for this diminished 
purification, esiK*oially in view of the obvious mixing 
effect due to the admission of air, led to a study of the 
minimum |)eriod of stay in the tank of any portion of the 
incoming sewage. Sucli diiterminatioiis made by replacing 
the sewage with a salt solution of known strength, showed 
that with a mean rate of flow of six hours, 3% of tho 
incoming sfjwage would pass through the tank in less than 
twenty minutes, and 25% in under two hours. The 
decreed purification was thus largely accounted for, inas- 
much as the sewage which passed through the tank with 
less than two hours aeration would retain in all probability, 
a proportion of its colloid matter. 

It was thus apjiarcnt that satisfactory' progress wfith 
this method of working was dependent on the design of 
a tank which without unreasonably increasing the moan 
rate of flow would allow a certain minimum period of 
aeration consideiably beyond that given by the tank 
employed. 

In the meantime, further experiments, to bo described 
later, working on tho “ fill and draw ” method had 
given such considerably improved effluents that the 
possible advantages of a continuous method of working 
were definitely minimised, especially in view of the fact, 
that in these "latter experiments tho manipulation of tho 
activattxi sludge is obviated. Attention was therefore 
concentrated on further e^xjriments working on the 
“ fill and draw ” method. The authors do not consider 
tho results of the above continuons experiments con- 
clusive, and they hope at a later date to return to this 
question. 

Outdoor experiments on the “JWZ and' draw method.r" 
In all previous work the aeration of the sewage wai 
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lain tubes. During the progress of this 
authors had the. advantage of noting 
I’ibution of air effected by means of 
porous tiles which were being used experimentarlly by 
Dr. iowler and Mumfordin connection with further 
work on the clanfioation of sewage by means of a specific 
organism. A similar method of air distribution was there- 
fore employed in the following exiieriments. 

For these experiments woodtm casks of 60 gallons 
capacity were employtd. The aeration was effected by 
diffusing the air through a porous tile placed on the 
bottom of the cask. In general the volume of activated 
sludge was equal to one-fifth of the capacity of the cask, and 
consequently when in operation the casks were filled 
with 10 gallons of sludge and 40 gallons of crude sewage. 
Preliminary trials showed that an average jieriod of six 
hours aeration was sufficient to produce effluents of remark- 
able purity, as will be seen from the following table of 
analytical results, nitrification in the majority of cases 
being entirely completed. 

Tablk I. 

Oxidation of Manchester sewage. 


Results in parts i)er 100,000. 



Raw 

sewage. 

Effluent after 

6 hours* 
aeration. 

Piirlfl- 

cation. 

4 hours' oxygen absorption 
Free and SAliue ammonia . . 

1000 

! MO 

00% 

3-66 

1 0-43 


Albniuiiinid ammonia 

M2 1 

i 0085 

02% 

Nitrite ) In terms 

— 1 

1 0-10 


Nitrate f of NH, 


1-79 



Absorption of dissolved 
oxygen 5 days at 65° Fall. 
Royal Commission test . . 

1 

_ 1 

100 

- 


Note. — Proportion of activated sludge to sewage 1 : 4. Tem- 
perature varied from 1,5'’ to 22° V. 


Comparison of these results with those obtained when 
plain pifK) aeration was employed, showed at once the 
beneficial effect of diffused air. 

The following cx{)orimont8 relating to the rate of 
oxygenation of sewage by the use of («) plain tubes, (6) 
jwrous tiles, offer a reasonable explanation of the improve- 
ment. 


pwiod, (6) hours settlement, (c) i hour discharge of 
effluent, and thus each cask reooivod 3 fiUings of omde 
sewage per day, and dealt with a total volume of 240 
gallons per day. 

As the exiierimcnt proceeded it was noted that nitrifica- 
tion of the weaker morning sewage was completed before 
the end of the six hour aeration period and subsequently 
the cycle was modifiinl so that tne morning sawage was 
aerated for a period of 4 hours only. 

In Table III. are given the average results obtained 
over a considerable pi^ricHi. 

Tablb III. 

Oxidation of Mtinchester sewage. 


lleKults In parts per 100,000. 



1 

Raw j 

S0Wttg«‘. ] 

1 

Effluent after 

6 hours, 
aeration. 

Purift- 

oatloa. 

4 hours oxygen absorption 

10-22 

0-86 

02% 

Iree. and saline ammonia . . 

3-56 

0.32 


Albuminoid ammonia .... 

103 

OOH 

02% 

Nitrite \ Interms of NHT, 


0-06 


Nitrate f 

Absorption of dissolved 
oxygen 6 days at 65* Fah. 


1-87 

— 

(Royal Commission test) 

— 

0-80 

— 


Note.— Proportion of activated sludge to sewage 1 : 4. Tem- 
perature varied from 10° to 22° C. 


Table IV. 

Oxidation of Manchester Sewage. 


Results in parts per 

100,000. 


1 

Raw 

sewage. 

Effluent after 

4 hours* 
aeration. 

Purifl-. 

cation.* 

4 hours oxygen absorption 

10-23 

103 

00% 

Free and saline ammonia . . 

,3-16 

0-21 


Albuminoid ammonia 

O-OO 

0-10 

00% 

Nltrlti*' ) Interms of NH, 1 

— 

0-07 


Nitrate ) ' 

— 

1-00 

— 


Note. — Proportion of activated sludge to sewage varied from 
1 : 1 to I : :i. Temperature 1.5° — 20° C. 


effected through ] 
investigation the 
the emoient disi 


Table II. 

Jtate of oxggenation of raw sewage. 
Results in parts per KKl.OOO. 



Excess of air used, strong 

1 .\verage amount of air used. 

1 Minimum amount of air uted 


sewage. 

j Dilute scw.agc. 

Dilute 

sewage. 


Aeration effected by : — 

Aeration effected by : — 

Aeration effected by :■— 

Time. 








Plain tube. 

Diffuser. 

Plain tube. 

Diffuser. 

Plain tube. 

Diffuser. 




Dissolved oxy 

gen content. 



At commencement 

■06 

•06 

•24 

■24 

■23 

'2.3 

After 5 minutes aeration 

•2.3 

•53 

— 

— 

■21 

•20 

,, IB „ „ 

■42 

■63 



— 

•26 

•46 

„ 16 „ 

•49 

■02 

•42 

■73 

•2.3 

•50 

„ 30 

■56 

■66 

■40 

■74 

•22 

‘50 


■56 

'64 

■56 

•76 

•22 

•tM 

”60 ” 


— 

■57 

• -77 

•00 

•50 

n 00 „ 

■57 

•63 



•70 




In the fight of our earlier investigations, it appeared 
likd^ from %e high degree of nitrification obtoined in these 
prefiminary experiments, that the activity of the sludge 
would be maintamed without intermediate aeration of 
the sludge alone. The two oadu were therefore eperated 
aooording to the following cycle : — (a) 6 hours s^rstioii 


In view of these exoellont resiilte the period of seration 
was further reduced to 4 hours, the esaks oonseqiieatly 
received 4 fillings per dav and dealt with a total of 9Sb 
gallons of crude sewage daily. 

The results obtained when working in this mtamet 
vre record in Table IV. 
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The peroentoge purifioation was only slightly affooted 
by the reduction of the aeration period from six to four 
hours. 


The efiBuents obtained throughout this series of ex- 
periments were extremely well oiarifiod and in general 
wore supMior to those yielded by the best type of bacterial 
filters. 

The outstanding feature of these results is the fact that 
by employing diffused air the necessity for intermediate 
aeration and consequent manipulation of sludge was 
entirely removed and at the same time much bettor 
effluents were obtained than those yielded by plain pipe 
aeration when working with a similar aeration period. 

The effluents obtain^ in the earlier laboratory experi- 
ments, when working with a six hours plain pipe aeration 
period, were liable to aijsorb an undue proportion of dis- 
solved oxygen, as compared with that absorlwd from acid 
permanganate of potash. 1 1 is therefore highly satisfactory 
to note that in the series of outdoor experiments under 
olwervation, the dissolved oxygon absorption of the 
effluents was roraarkablv low. This low dissolved oxygen 
absorption being coincident with a very low free ammonia 
content, appenun to support the theory previously 
advanced, that the stage to which nitrification has pro- 
ceeded is not without influence on the amount of dissolved 
oxygen absorbed. 

General remarks. The earlier experiments showed that 
the question of temperature influenced the oxidation pro- 
cess. The above results were obtained during the summer 
with entirely favourable tomi)eraturt^. It is scarcely 
to be expeoted that such a high rate of nitrification would 
be maintained throughout the winter months without 
the necessity arising of increasing the temperature of 
the sewage a few degrees, by the use of warm air or by 
other means. 

• During the earlier experiments it was occasionally 
necessary to increase slightly the alkalinity of the sewage 
dealt with, in order that nitrification should proceed 
without hindrance. Throughout the present out-door 
experiments, when working with 20 to 26% by volume of 
activated sludge no difficultv has arisen in this respect. 
The alkalinity or basicity oi the sewage and sludge has 
always been sufficient to allow complete nitrification. 

The opinion expressed on a previous occasion in regard 
to the possible retarding effect of abnormal quantities of 
bacterially inhibitory trade effluents, such as may be 
present, from time to time, in Manchester sewage, has been 
confirmed by wider experience in regard to the working of 
this oxidation process. As on example of this action, it 
may bo mentioned that on September 6th a sample of 
sewage was dealt with, the 4 hours oxygen absorption of 
which was as hijfn as 384 parts per 100,000, as comiiared 
with the usual average of from 8 to 13 jiarts jkw 100,000. 
This high oxygen a Sorption figure was caused by an 
undue proportion of tar compounds. 

The effect of four hours aeration of this sewage in contact 
with the usual proportion of activated sludge was to 
produce an effluent whose oxygen absorption was 3*1 
parts per 100,000, showing a jiuritication of 92% on the 
original sewage. As might Ih‘ expeoted, however, this 
abnormal sample of sewage exerted subsequently a 
deleterious effect on the activity of the sludge, more par- 
ticularly in regard to the nitrification change. By in- 
creasing the aeration period to six hours over a period 
of a week, the sludge practically regained its original 
activity. |n another instance more difficulty was ox- 
perienoed in re-establishing active nitrification. 

Experience with this method of sewage purification has 
clearly indicated the necessity for adequate scientific 
control in order that the oxidation process may bo main- 
tained at its highest efficiency. The complete success 
of the process is dependent upon the maintenance of the 
activity of the nitrifying organisms, which, unless 
thoroughly established, are very susceptible to adverse 
conditions. 

The difficulties previously mentioned concerning the 
maintenance of the activity of the sludge should not 
arise when dealing with domestic sewage, but whore 
Manoheeter sewage or a strong trade sewage of similar 


character is concerned, it is obvious that careful attention 
will have to be paid ^ the varying nature of the sewage 
treated, with special referenoe to the preseneo of abnormal 
quantities of inhibitory trade effluents. 

On the average, the amount of air used in the cask 
experiments described previously, has not exceeded 
15 cubic feet of free air per square foot of tank area per 
hour. Special attention is being devoted to the question 
of the miiiimum air supply essential to the proper working 
of the oxidation process. 

The important question of aooelerating the rate of 
initial aocumuiarion of activated sludge is also being 
olosely investigated. Slurry obtained from percolating 
filters has boon found useful in this respect. Experiments 
are also in progress to determine the most economical 
proportion of sludge to be employed. 

The outdoor experiments described in this communica- 
tion, are at present being translated on to the working 
scale by the use of a tank of 20,000 gallons oapaoity. 
on the basis of the cask experiments, it should eventually 
be pMsible to deal with 60,000 gallons of sewage per day 
in this tank, the area of which is 400 square feet. 

For the present the authors do not propose to refer to 
the question of cost other than to say that the results 
which have been described shew such a marked advance 
on those hitherto obtained, as to add ^eat force to the 
remarks made in the previous paper, in regard to the 
practical application of this method of sewage purification. 

In conclu.<tion, the authors have again to express their 
sincere thanks to Dr. Fowler for his coniinu^ interest 
in this research, and they wish to place on record their 
appreciation of his invaluable enthusiasm in regard to 
the progress of the experimental work. 

The authors* thanks are also duo to the Worshipful 
Company of Orocers for facilitating the progress of this 
research, by the election of one of them to a Research 
Scholarship. 

They are indebted to the Rivers Committee of the 
Manchester Corporation, for permission to publish these 
further results of their investigations, which have been 
carried out at the Corporation Sewage Works, Davyhulme. 


THE PURIFICATION OF SALFORD SEWAGE ALONG 
THE LINES OF THE MANCHESTER 
EXPERIMENTS. 

BY S. E. MEU.ING, F.I.C. 

Prior to the reading of the paiwr on the oxidation of 
sewage without thii aid of filters by Ardcrn and Lockett 
(see this J., 1914, 38, 623), I had, through the courtesy of 
Dr. Fowler, seen certain work carried out at Davj’^hulrae 
upon raw sewage with activated sewage-sludge, under 
laboratory conditions. 

At that time, those gentlemen, liaving already built 
up a reserve of the activated sludge to establish finally 
the principles of its action upon sewage under aerobio 
conditions-— details of which were embodied in their 
paper and have been subsequently elaborated — were 
considering ways and means of translating the experiments 
on to a much larger scale. 

As an official closely concerned with the jiroblem of 
sewage disposal in the neighbouring Borough of Salford, 
it appeared to mo very desirable to make some out-of-doors 
investigation along similar lines, narticularly since we 
were fortunately situated in reganl to the requisite air 
supply for extensive experiments. 

Whatever measure of success has been met with in so 
far as clarification and purification are concerned, it must 
be made very clear at the outset that the all-important 
question of cost has not yet been shown. The results 
which have so far been obtained are such as to warrant 
an extension of the work, and we look' forward with 
confidence to the time when this method shall reveal 
itself 08 altogether rational for the treatment of sewage. 

A few words are necessary here in explanation of the 
plant which the Rivers Committee of the Salford 
Corporation placed at the disposal of Mr. W. H. Duckworth, 
the Manager of the works, and myself for the work. 

The m^hod of treatment at Salford is chemical pre- 
cipitation of the screened sewage (lime and iron era)' 
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ndimentation toUowed by filtration. Interpowd 
between the prooipitation-tankB and peroolatinc ffltew 
“roughing” filters, which wor^ 
wtrt^uoed by the late Mr. Joseph Corbett, Borouirh 
Engineer, some seven years ago. These roughers (six in 
number) form two of the original twelve precipitation- 
tanks, and ootor an area of about 2000 square yarda. 
Tliey contain 2 ft. 6 in. of fine gravel, and their function 
18 to intercept solids in the tank effluent, and so minimise 
the tendency to choke the percolating filters. During 
normal working, mechanical cleansing of the gravel- 
media by means of air, covers a period of^bout 18 out of 
the 24 hours. Below the media the air pipes arc arranged 
crosswise ; the air-outlets or jets are in. diameter, 
and placed 8 ins. apart on the top and sides of the iiiiw ; 
to each filter theni are about 16,000 jets. A roughing 
filter is sub-divided into .3 sections, separated by dwarf 
walls 4 ft. 6 ins. high— a full section to within an inch or 
two of the wall-coping holding roughly 25,000 gallons. 


Half of one of the above sootioiui of a roughing filter, 
with a capacity of 12,000 gallons was exposed, and the 
floor so prepared as to obviate any appreciable settling 
^rio^”^ during either the blowing or the quiesoent 

On June 16th the first change of crude sewage was 
introdu^d and air forced through at a pressure m about 
- lU. The procedure at first decidea U|)on, was to 
continue aeration until such time as a diminution in 
mluoing })owcr, along with sensible nitrification, were 
observod, followed by settling for a sufficient period and 
careful decantation. At a later date, matters were 
accelerated by the addition *of copperas at the rate of 
16 grains jier gallon (t.p., on four occasions only) ; and 
also of wjishings from slurry (free from coarse detrital 
matter) which hatl been removed from the filtered effluent 
earner. 

The analytical results are embodied in the following 
tables : — ^ 


Tablk 1 (a). 

Experiment c»mmenced, June mh, 1914. No chemical, added. Anal,j,i, of effluent on ,haken mmple. 

Temperature averaged 20‘5° C. 

-^11 results cxprcRscd In parts per 100,000. 


<?hlorine in chlorides 

Nitrates 1 

Nitrites ) ^ 

’Free and saline Nil, (as NN,) 
Albuminoid ammonia (as NH,) 
Oxygen absorbed, in 4 hours . . 
Alkalinity (as CaCoil) 


Raw 

sewage. 


25-7 

000 

2-28 

OOH 

0-34 

33-5 


1 day. 


23*6 

0-21 

1-43 

O-.'il 

4-00 

270 



Aerutioi 

i for : - 



2 days. 

3 days. 

4 days. 

5 days. 

0 days. 

23-6 

23-6 

^ Stcriliaed with HgCl, I 

231 

0-21 

019 

01 7 

0 18 

0-17 

1-30 

1-43 

1-71 

1-86 

1-71 

0-60 

0-30 

0-31 

0-31 

0-81 

3-4 

314 

2-43 

2-6 

2-4.8 

267 

26-8 


26-7 

»-8 


Table 1 (b). 

Experiment commenced^ June 23f<if, 1914. No cJhemkaU added. 


Temperature averaged, 20-2° C. 



Raw 



Aeration for 




1 

1 day. 

2 days. 

3 days. 

1 4 days. 

1 

5 days. 

6 days. 

^Ihlorine in chkiridcs 

Nitrates ) « 

1 24-0 

2;i-6 

23-6 

23-6 

Sterllisod with HgCl, 

23-6 

Ifltritca 1®® N 

01 6 

1 010 

0-17 

017 

0-10 

1 0-14 

014 

IjVee and saline Nil, (os NH,) 

Albuminoid ammonia (as Nil,) 

1-80 

046 

1-28 

0-34 

M4 

0-26 

1-28 

0-20 

1-43 

1 1-57 

0- 34 

1- 61 
21-6 

' 1-48 

•OxsTgen absorbed, in 4 hours 

5-57 

2 51 

1-01 

1-70 

1-87 

22-1 

0-24 

Alkalinity (as CaCo,) 

2o0 

— 

22-1 

21-4 

1 '66 
22-0 



— 

- - 

— 


• 1 




Table 1 (c). 


This experimerU proceeded for a further 4 days during which very slight in and out changes were observed 

Copperas added. Temperature, C. 

All results expressed in parts per 100,000. 




Raw 

sewage. 



Aeration for : — 





1 day. 

2 days. 

3 days. 

4 days. 

5 days. 

0 days. 

*^hlorine In chlorides 

Nitrates U- V 

25-0 

0-16 

2-28 

0-61 

7-43 

21-4 

25-0 

018 

1-71 

0-43 

3-17 

25-0 

25-0 

24-7 

HgC]2 

0- 14 

1- 57 
023 

22-6 

HgOI2 

25-0 

T>ee and saline NH, (as NH,) 

Albuminoid ammonia (as NH,) 

"Oxygen absorbed in 4 hours 

Alkalinity (as CaC03) 

U A-i 

1-03 

0- 31 

1- 74 
22-1 

1- 71 
0-26 
1-1)0 

2- 30 

012 

1-80 
0-20 , 
1-61 
22-6 

0-16 

. 1-57 

0-28 

2-21 

22-8 


laboratory exmriments upon Salford sewage, involving 
the (gradual building up of sludge of such a degree of 
Activity as to bring about, in from two to three hours, 
upwards of 86% purification, together with a clarified 
4Wid stable effluent, are not quo^ hero. Whilst fully 
oubstantiating parallel records at Davyhulme they are 
of sooondaiy importance when compared with the 
oabscqnent trials on the larger scale at Salford. 


The results fluctuate from day to day sometimes 
unaccountably, but it would appear that the maximum 
effect— If any virtue can be attached to it^is brought 
about in approximately 48 hours. Whilst a very material 
reduction in oxidisable matters and also some clarification 
IS seen, it would appear that the cause is more physioal 
than biochemical. ^ ^ 

As shown in Table 1 (d), the period of blowing was now 
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Table 1 (d). 

Rmarkt. Copperas uas added io each charge of sewage. Temperature averaged 19’6® C. 
All results expressed in parts per 100,000. 



Eaw 

sewage. 

Aeration : 

Raw 

seepage. 

Aeration : 

Raw 

sewage. 

Aeration : 

1 1 dny. 1 

2 days. 

1 day. 

2 days. 

1 day. 

2 days. 

Chlorine in chlorides j 

260 

250 

24-7 

180 j 

17-1 

17-4 

29-6 

29-3 

29-0 

Nitrates v i 

Nitrites j” 

009 

0 09' 

007 

0-05 

0-13 • 

0-12 

0-06 

0-13 

012 

Free and saline NU, (as NH.) | 

2-86 

1-80 

114 

207 1 

1-67 

1-93 

2-57 

2-21 1 

2-28 

Albuminoid ammonia (as NH,)i 

0-51 

0-24 

0-20 

0-67 

0-34 

0-81 

0-46 

0-84 

0-87 

Oxygen absorbed in 4 hours 

fl-41 

l-8fl 

1*40 

8-00 

3-20 

2-71 

6-14 

2-80 

1-64 

Alkalinity as CaCO, ^ 

250 

230 

24*3 

24-0 

260 

250 

24-3 

28-S 

24-0 


cut down, and the results are porha()s typical of what 
one might expect, in spite of any precipitation induced 
by the copperas added, since the amount of sludge at this 
stage is exceedingly small and its activity iiroblomatical. 

Our next move was to accelerate the accumulation of 
sludge and to oxidise it as thoroughly as possible. Accord* 
ingly, on July 20th and 21st, the slurry washings from 
the filtered-emuent carrier above referred .to, were added 
to the already-existing sludge, and blown, without a 
charge of sewage. The depths of washings, etc., was 
14 ins. The blowing continued with little cessation until 
Aurast 13th, by which time the physical character of the 
sludge had undergone certain changes, but most marked 
in regard to its flocculent condition. 

On August 14th, fillings with crude sewage were recom- 
menced and included in Table 2 arc two series of interesting 
analyses ; — 


With the subsequent filling on August 21st, a not 
altogether unexpected difficulty was experienced. 
OccasionaUy Salford sewage is liable to contain highly- 
oxidisable effluents of an objectionable type — coal-tar 
oils, phenoloid bodies, and so forth. 

It was almost too much to expect the sludge, which 
was showing signs of marked activity, would survive- 
intimate contact with sewage of the type shown in 
Table 2 (b), but, although oxidation was quite incorapleto 
in one day, the fact that nitrification was proceeding,, 
in a very few hours, was highly satisfactory, Somo 
inhibitory effect, particularly upon the nitrifying organisms 
present, was suggested by the result of the msxt few days, 
which were not so good. 

From the 28tb August to 6th September, a ficriod is 
covered in which the blowing varied accordingly to 
circumstances : in one case it continued for 55 hours. 


Table 2 (a) and (b). 

Temperature averaged 19° C. 

(A) (B) 


Chlorine in chlorides 

Nitrates v 

Nitrites l"* ^ 

Free and saline NH. (as NH.) 
Albuminoid ammonia (as NH,) 
Oxygen absorbed in 4 hours 
Alkalinity as CaCO, 





Aeration for: 


j Raw. 


Raw 

sewage. 








1 day. 1 

8 days. | 

4 days. | 

5 days. 

1 sewage, j 


21-4 

21-4 

210 

21-4 

22-0 

23-3 


Nil 

M2 

2-34 

2-f>7 

2-80 

Nil 


2-57 

1-28 

0-30 

0-06 

0-05 

2-36 


0-fl3 

0-23 1 

0-20 

0-20 

0-18 

0-67 


7-83 

1-60 

20 ; 

2-10 

1-96 

35-3 

27-1 


.Aoration for : 


2;ifi 
0 70 

0-2H 

16-7 

230 


23-6 
1 03 
1 07 
0 - 2 « 
6-70 
21-4 


Table 3. 


Averages of 36 fillings. 




1 Aeration for : 


Haw 

sewage. 

1 hr. 

2hr8. 

1 

Shrs. 

12 hrs. 

Chlorine In chlorides — 

18-1 

191 

19-3 

19-8 

191 

Nitrates v 

Nitrites " 

0-008 

0-60 

10 

1-20 

1*86 

Free and saline NH, (as 





Nil 

NH,) 

2-50 

0-81 

0-33 

013 

Albuminoid ammonia (as 

NH,) 

0-49 

0-21 

016 

0-18 

0*11 

Oxygen abswbed in 4 hours 
Alkdinity as CaCO, .... 

7-71 

1-88 

1-53 

1-50 

108 

17-8 

16-7 

18-7 

10-6 

8-8 


Table 2 (a).-— In 24 hours there is 60% reduction in 
free and saline ammonia, 80% purification based upon 
the 4 hours oxygen-absorntion test, and active nitrinca- 
tion is in evidence. At tne end of the third day, there 
was very good oliurifieation and the ureal ammonw is 
now reduo^ 88%, accompanying increased nitrites and 
nitratea.*' By the filth day, nitrification was practically 
oompitte, and the experiment was not oairied further. 
The effluent gave a satisfactory result upon incubation 
at 36° C. for five days. 


but a full day was allowed iw the minimum. Intermediate- 
samples, however, were taken to trace the reactions 
proceeding, and without multiplying figures it may 
briefly be stated that the most drastic change had taken 
place by the end of the sixth hour. Reduction in “ ^ee 
and saline ” ammonia and “ Albuminoid ” ammonia 
in no case was less than 60%, and nitrification was well 
established. As regards clarification, comparison of the 
filtered sample with filtered tank effluent was consistently 
to the advantage of the former. 

In the next stage (September 8th to October Ifith 
exclusive) the effluent is sampled at more frequent periods, 
».e., after 1, 2, 3 and 12 hours. The average for 35 fiUingS: 
is given in Table 3. 

The purification is shown to be progressive as the sludge 
is gradually accumulating. When on the 16th October 
we wore working with perhaps 20% by volume of the 
sludge, in two hours there was a purification of 01% 
based on the oxygen-absorption figure, and the *‘frM 
and saline ” ammonia had l^n reduced from 2*64 parts 
to 0*028 part per 100,000, with nitrous and nitric 
nitrogen,” M7 parts per 100,000. Beyond the thiid 
hour aeration grMuaUy removes all the ureal ammonia, 
but darifioation is not so |[ood at the end of the twelfth 
hour than was noted at mtermediate stsges. As there 
is obviously no further supply of ammonia to be^ 
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converted, inoreMc in nitrific&tion, am shown, probably 
proceeds at the expense of the activated matenal, and, 
as suggested by Messrs. Ardem and Lockett, this might 
account for the increased turbidity observed duo to 
fermentation of nitrogenous matter in the sludge. 

Materially reducing the full period of blowing to three 
hours, we now arrive at the latest stage of these trials, 
and the results both as to clarification and purification 
are so remarkable that I venture to give another table 
(Table 4), showing analyses up to the 30th ult. Having 
regard to the exigencies of the occasion we worked on 
October 18th at the rate of from 3 to 4 charges per diem, 
and are still proceeding along these lines. On the 23rd 
ult. we had more than sulHciont activated sludge for our 
purpose, so that an additional section of approximately 
22,000 gallons capacity was inoculated with about one 
quarter of the volume of the well-settled activated sluc^e 
from the first section. This extension of the work is giving 
very promising results. The characteristic physical 
property of the activated sludge has been referred to. 
Its average composition is shown in Table 5, and for 
comparison an analysis of ordinary ** tank’* sludge, os sent 
to see, is included. 

There are many interesting points brought about by this 
investigation, but the main fact is established that it is 
possible to clarify and purify crude sewage in bulk in 
3 hours, under the above-demonstrated conditions : in 
effect to produce an effluent that wiil more than satisfy 
any local or international standard. 

In conclusion I have to acknowledge the generous 
advice given by Dr. Fowler, to whom I have referred 
many doubtful points on the subject. To ray assistant 
at the sewage works, Mr. Norman Lovett, I am also 
indebted for the laborious care he has exercised throughout 
the period of these tests, and finally to Mr. Duckworth, 
the manager of the works, special thanks are duo for 
his valuable co-ojxjration and the painstaking control of 
the working conditions involved. 


wool-scouring refuse, and partook of many of the char- 
actoristicB of the Bradford sewage but was not quite so 
concentrated. Humus tank sludge was broupt into 
condition by aeration, and the quantity gradually increased 
to 25% of the barrel capacity (35 galls.) by decanting off 
the ton water and adding more sludge. By this mewod 
nine aays were required for the experiment. Crude 
sewage was then added and aeration continued. In this 
way after 48 hours the free and the saline ammonia were 
completely removed ; at the present time the same results 
wore being obtaineil in sometning like three to four hours, 
which indicated that the sludge had become more 
thoroughly activated. The dry sludge contained organic 
matter 43*99%, mineral matter 50 01, nitrogen, free and 
i«aline, *052 ; total nitrogen 4*59. phosphates 2*74, iron 9*07. 
The figure for mineral matters was accounted for by the 
fact that for some three weeks the crude sewage used waa 
taken direct from the outfall sower without any settlenient. 
Of course it was advisable to give the sewage as effective 
detritus tank treatment as {lossible, but still the resuHa 
wore interesting. Money expimdod in the past on tho 
construction of filters would not bo money wasted, as the 
experiment showed the percentage purification waa most 
rapid in the initial stages ; therefore it would most pro- 
bably be found cheaper to use aeration methods as a pre- 
liminary process rather than an end in itself. In practice 
it would ne found that further aeration of the sludge waa 
necessary to keep up its high potential energy. It would 
also he noticed that the iron figure of 9*67 was hi^h. 
The iron had possibly acted as a catalyst in bringing 
down the colloidal matter, and if so it might be found 
advisable to add hron whore it was not present in the crude 
sewage. 

At the present time Wakefield sewage was costing about 
X7/- per million gallons for treatment with lime. He 
could not at present see why the application of air ihouid 
cost more than about 10 /- per million gallons. 


Table 4. 



Best result. 

Worst result. 

1 Average result. 

Parts per 100,000. 

Raw 

1 settled. 

hours 

shaken. 

Raw 
sett let! . 

3 hours 
shaken. 

Raw 

settled. 

3 hours 
shaken. 


17*1 

17*7 

220 

22*0 

10*3 

19*3 

Nitrates 1 

007 

1*41 

0*12 

1*41 

0*10 

Ml 

Nitrite.s [ 

2*86 

Nil 

SO 

0*08 

2*86 

001 


0*Cl 

I 0*14 

0*60 

013 

0*B3 
• 7*11 

0*18 

0*75 

8*8 ^ 

AlOlilIllQllltl lalillJIvilliii \*vp iiaag/ • 

7*90 

0*54 

718 

J-.37 


14*6 

8*6 

17*» 

l(i*7 

16*3 



0-24 

— 

0*59 


0*46 

iilSSOlvcci oxygen lu u iuiyn wv lo * ♦ • # 
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Table 5. 

Analysis of sludge. 



“ Activated.’* 

“Tank.** 

Water. 

94*6% 

88*0% 

Anatysis on dry sample 
Mineral matter 

45*6% 

68*8% 

VolaUIe 

54*5 

31*2 

Phosphoric acid (P,0,) 
Nltrosen ’ 

2*1 

8*75 

1*1 

1*20 

( Unsaponifiablo matter 

1*87 

2*20 

1 Fatty acids 

2*03 

5*00 


DiaciTSSiON. 

Mr. J. P. Wakefoeh (aty Engineer of Wakefield) said 
he had tested the process with the sewage at WakeMd, 
which waa composed of various trade enuenta, notably 


Mr. Duckwobth said that the quantity of sewa^ 
urifiod at the present time at the Salford works by the 
liivated sludge method was about 80,000 gallons per day, 
ith three fillings in 21 hours, on thefill and-drawiy^m, 
ith three-quarters of an hour to fill, three houra blowing, 
VO hours settlement, and one hour to run off. A aample 
kken after blowing one hour was allowed to settle and was 
uite clear. The experiment appeared to be worthy M 
ery full investigation on a largo scale. It waa mtendea 
i Salford to put a 12,000 gallon tank on a continuous flow, 
►no difficulty had already shown itsoH, namely, the 
iiopping up to some extent of the holes in the aeration 
ipea. 

Councillor Mather said that the experiment ooi^oted 
t Salford had been very encouraging. It was hopedth^ 
I a very short time there would be such a number w 
Iters In operation aa would enable expw.ineiiti to be 
endnoted on a very large scale. 
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Nr. Widxm approached the question from the point of 
view of the engineer, who was perhaps not so optimistic 
about it as the chemist. The effluents produced and the 
manner in which clarification was obtained within such a 
short time wore noteworthy. The groat difficulty in 
sewage treatment was that as a rule it was impossitfio to 
obtain sufficient clarification. Tank effluent frequently 
contained a large amount of solid matter, and engineers 
had been compelled to add one series of filters ^ter 
another. That solid matter appeared to a very large 
extent to 1)0 absent from the samples of effluent that Mr. 
Ardern had previously exhibited. Another' remarkable 
point was that the sludge samples did not possess anything 
like the greasy, fatty appearance that was customary. 
He was surprised, upon an inspection of Mr. Melling’s 
analysis of sewage sludge, to find that the fatty acids were 
2-93 for activated sludge as against 5*0 for tank sludge, 
and the unsaponifiable matter 1*87 against 2-20. The 
sludge Boomed very granular. He would hove thought 
that there would have been less fat than apjwared to be 
shown on the tables. From the original paper in April he 
gathered that the air pressure was used ])artly to blow 
the activated granular sludge so that it came into close 
contact with the whole of the sludge, and that it was this 
intimate contact between sludge and sewage that was 
responsible, to a certain extent at least, for.tno success of 
the purification. If that were so that might occur in the 
case of perforated pipes ; hut in the case of diflused air 
he woula have thought the efiect was somewhat modified. 
It might be possible to reduce that cost of the process by 
aerating for one hour to get about 90% of purification, and 
get a further purification by precipitation or filtration. 
Although the aeration process necessitated a certain 
amount of working oxi^onses, it could certainly be balanced 
by an enormous reduction in the first cost as Mr. Ardem 
suggested, and his experience was borne out by later 
li^akers, that tank accommodation for one qtiarter of the 
daliy flow would be sufficient to give a satisfactory effluent 
without further treatment. That suggestion appear^ 
incredible. Ho suggested that it might l)e desirable to 
compare summer treatment and winter treatment by 
using tanks surrounded and covered with non-conducting 
material. 

Dr. G. J. Fowlbk said the achievement of Mr. Moiling in 
dealing with 80,000 gallons of sewage per day, with a 
purification of sometffing like 90%, was worthy of great 
praise. An arrangement had been made l)y the Man- 
chester Corporation to deal with the sewage of the Stock- 
port authority, or o population of 100,000 at the J)avy- 
nulme works. In the ordinary way this would seem a 
rather large undertaking, but if Mr. Ardorn’s results could 
be substantiated on a largo scales, and the ex|)t»rionco of 
Salford showed that they could, the whole of the sewage 
of Stockport could be dealt with in a single tank at Havy- 
hulme, and with a considerably letter result than was 
being obtained at the present time with full double- 
contact, and moreover with the production of a sludge 
which contained three or four times as much nitrogen as 
ordinary sludge. The resulting sludge could be dried 
almost instantaneously and in a])pearancc was almost 
like sand. It contained a large proportion of phosphates. 
Ho quoted a paragraph from a paper sent to the Inter- 
national Congress at Washington several years ago. 

“ The scientific solution of the sewage problem will not 
be attained until the following results can be guaranteed 
for any given ease : — 

“ (1) An effluent which will not deteriorate the stream 
into which it flows. 

(2) No nuisance in the course of sludge disposal. 

“ (3) No nuisance from smell or from flies in connection 
with filter beds. 

“ (4) An expenditure striotly proportionate to the 
sanitary and sesthetio results achieved.*’ 

Apparently all four conditions were now capable of 
fulfilment. It was quite obvious that the expenditure 
could not be excessive in making provision for the blowing 
of a quarter of a cubic foot of air per minute per square 
foot of water suifaoe for a period oi throe or four hours, 
because in Gie one process the whole thing was complete ; 
sludge treatment, purifioation and everj^hing else, witii 


the exception of oouise of simple manipulation. The 
process aeecribed in the papers was the only process 
existing which purified sewage thoroughly from beginning 
to end in one operation. To that extent it realty con- 
stituted a revolution in sewage treatment. Heretofore 
chemists had always been acoustomed to think of the 
necessity of first a tank, then a filter, and then the pro- 
duction of some intractable material known os sludge. 
The new process put an end to those conditions. He now 
felt that it was in the direction indicated by the papers 
that the final solution of the sewage problem was to be 
sought. A debt of gratitude was due to the chemists who 
had undertaken research work on the new linos, but of 
course the development of an idea could not be credited to 
any one worker. The idea which started these particular 
researches originated really at the Lawrence experimental 
station at Boston, Massachusetts. He was interested in 
Mr. Wakeford’s statement concerning the probable 
catal 3 ^ic effect of iron, and probably “ M7 ” played some 
part in the process. A great amount of research work 
still remained to be done on the bacteriological and physico-. 
chemical side of the question, but the further investigation 
was carried the easier the problem a])]>earod to be. 

Mr. J. H. Lester was struck by the extreme simplicit}^ 
of the processes. There were many iron precipitation 
methods, metallic iron had been used in the ‘^Electrical ” 
process, and iron laigoly accounted for the purification 
taking place in contact beds, but probably the best method 
of distributing iron in colloid form was that now described, 
in which the iron was distributotl throughout the sludge 
and was thoroughly mixed with th(^ sewage. 

Hr. J. Grossmann said that the question of cost was the 
principal factor. Apin, if air was blown through a liquid 
there was bound to be a certain amount of spray. Would 
his tend to the qreation of a nuisance in the case of sewage, 
and was it possible for pathogenic germs, which otherwise 
might bo lattmt or stagnant, being blown about in the 
atinospher(‘ ? 3’ho treatment of sewage not only involved 
purification but also highly the important sludge problem. 

The present process was understood to be biolo|jical, 
though ho was not aware that that, had boon dearly demon- 
strated. Jt would bo interesting to htarn definitely 
whether it was or w^as not a jmroly ])hy8ical process, or to 
a gi'eat extent a ])hy8ieal process, the result being simply 
due to the much larger surface which was given to the 
sludge. For instance, if fifty parts of sand, kiesolguhr, or 
other substance were mixed with one ^)art of sludge and 
air blown through it, would the same result bo obtained ? 
Mr. Melling’s figures indicated that the sludge treated was 
abnormal, because Uic nitrogen content was low and so 
was the grease (sum of unsaponifiable matter and fatty 
matter). The mineral matter was reduced by blowing 
from 08*8 to 45*5% : the only conolusion ho could draw 
was that there was an addition in bulk of 50% of sludge 
as the result of the process by blowing. The figure of 1 - 2 % 
for total fats in a sludge was extremely low. It ai)ijearod 
to him that altogether a much larger bulk of sludge was 
formed, and ho would like to learn whether exact observa- 
tions had been made on the point. The activated sludge 
contained 94*6% of water and the ordinarj' tank sludge 
88% ; this in addition to the other inorease In bulk shown 
by the decrease of the mineral matter would increase the 
bulk of the sludge produced by this method considerably 
more than threefold. And in dealing with the sludg(' 
subsequently more than twice the quantity of water would 
have to be removed by some moans or other. Mr. Ardem 
had stated that a groat deal of the water could bo eliminated 
by a process of fine sieving so far as laboratory experiments 
went, but it was doubtful whether such a system could be 
applied on a large scale. Sludge containing 6% of fatty 
matter was unsuitable for agricultural purposes, so t^t 
it would have to be degreased in order to obtain a market- 
able product, and throe times the bulk woidd have to bo 
dealt with. 

Mr. Ball said that if the figure for nitrogen could be 
maintained it might be possible to make a profit out of the 
sludge. 

Mr. W. Thomson inquired whether the sludge had been 
examined for l^terial life, and whether there was an. 
inoieased quan^y in the activated sludge. The greater 
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proportion of mineral matter oontained in the ordinary as 
oompflured with the activated sladgo might possibly bo 
explained by the mineral matter tailing to the bottom 
during aeration. The phosphoric acid in the activated 
was about twice the quantity of that in the ordinary 
sludge. Was it possible that that could have any effect 
upon the rapid development of bacterial life ? Amuming 
phosphoric acid had some considerable effoefc in propa- 
gating bacterial organisms, would finely divided bone 
charcoal, when mixed with the sludge, increase the purify- 
ing action on the sewage ? In sewage matter there was 
always a certain amount of protoxide of iron, the sewage 
matter having the effect of deoxidising the |>t^roxide of 
iron. It was probable that the iron oxide jircsent in the 
sludge might act as a catalytic agent in bringing about 
the more rapid oxidation of the organic matUsr. 

Mr. Pj£TTIGREW asked whether the sludge was not 
extremely liable to putrescence. It apparod to him, from 
the sample he had seen, that after partial or wholly drying 
it was extremely liable to have a strong odour. In 
Glasgow, for the ordinary treatment of their sewage in 
the East End, they ran "the sewage on to the old sludge, 
and in half an hour obtained a much superior effluent 
than they did when they worked the process continuously. 
Ho was very pleased to find that the idea w'hich was 
originally stat^, that the air was only to be used for 
mixing the sewage, had been drop|)od. Ho believed the 
rationale of the process was that it did away with the 
filtering media oi a biological filter, and the ease with 
which the sludge or the humus matter coming from a 
sprinkler filter was rendered fit for activated sludge 
appeared to demonstrate that that was practically the 
basis on which the process ©iterated. It w'os not lu'ccssary 
to have an oxygen saturated atmosphere in a filter ; in 
fact, the result was rather deletorious. A snudl quantity 
of oxygen was necessary. Probably some of them hod 
read i)r. Angus Smith’s worlcs, and they would remomlwr 
his statement that when he blow air through sewage 
there was never putrescence ; the sewage effluent had to 
be j)rovcntcd from turning all the oxygon into carbonic 
acid. He was ploastMl to find it had boon shown by Mr. 
Ardorn’s pa])er that the actual presence of free oxygon 
in the effluent was absolutely necessary, and also that 
it was requisite to pay attention to the method of dis- 
tributing It. He thought the views of sonie of the gentle- 
men who had spoken would be modified if they saw the 
samples of effluent ; when they saw how compact the 
8 ludg <5 sottU^d, how granular it was in apj)earance, and the 
clearness of the liquid obtained on the top. There was 
another question to be considered, and that was the small 
aTuount of nitrogen obtained after having got rid of the 
free ammonia and the nitrogen in the effluent. If all tho 
nitrogens were added together there was very much* loss 
nitrogen contained in the effluent than there was in the 
original sewage. For instance, a biological filter might 
give a nitrogen content of about 2^ grains to tho gallon or 
1*5 on tho average, whereas the effluents ho had swn had 
a nitrate content of about 0*2 to 0’6. He should imagine 
if activated sludge was allowed to stand nitrogen gas 
would be given off. 

Mr. Ardern, in reply, said they were naturally very 
pleased to hear of tho success of the aeration experiments 
at Wakefield. He had rather anticijiated that with 
sewage containing a high proportion of soapy matters, 
preliminary treatment with lime would have boon required. 
In the light of the experience gained at Manchester, he 
was rather of opinion that it would be more economical 
to carry tho oxidation process to complete oxidation in 
tanks alone, rather than to reduce tho aeration period and 
nitrify the resultant effluent on filters working at a high 
rate. Working in the latter manner, there ap|iearod to Ijc 
considerable difficulty in maintaining complete activity 
of tho sludge, as this was dependent on tho stage to which 
nitrification proceeded. If, therefore, tho question of 
intermediate aeration or reactivation of tho sludge had to 
bo considered, the difference between the cost of complete 
purification in tanks alone, and that necessary for clanfioa- 
tion or partial purification, did not leave much margin for 
filtration ohaxges. With regard to the Wi^efield experi- 
ments it could not 1^ assumed that the high percentage 


purification obtained with one hour’s aeration would be 
maintained, if the sludge was oalled upon to deal with 
Bucoessive quantities of sewage with a period of one hour’s 
aeration oaoh. In regard to the method of air distribution, 
a contrivance in tho nature of a box was employed, tho top 
surface of which was oom|K)8ed of a apeoially projMred 
porous tile. Tho air was admitted underneath and diffused 
through tho porous tile. It was highly important to 
obtain a complete admixture and intimate contract of tho 
activated slu^o with tho sewage, otherwise not only was 
a proportion of tho sludge removed from tho sphere of 
action, but tho deposit of sludge resulting from imperfect 
circulation, was liable to givp rise to secondary onangos 
inimical to tho oxidation process, Tho covering of the 
tanks as suggested by Mr. Welch might be useful, but the 
winter tomjioraturo of many sewages frequently fell below 
I the optimum required for the most efficient working of the 
process, a difficulty which could not bo ovoroomo oy any 
method-i designed purely from tho point of view of tho 
conserve tion of the heat of tho original sowago. The 

? [ue8tiofl of cost had received serious consideration, and 
rom this point of view the process was eminently practi- 
cable. Tho actual cost would depend on details oonoomed 
with the mechanical a])plication of air, which remained to 
1 k» fully devolopt‘d. There was muoh to learn in regard 
to tho mechanism of the reaction, whilst physical actions 
wore undoubtedly involved, the purification process was 
essentially a vital one. Tho real activity of tho sludge 
was considerably influenced by tho stage to which nitrifica- 
tion ))rocooded. An experiment with sterile sludgt' 
quoted in the firovious ]>apor showed no purification effecl . 
The possibility of nuisance or danger from tho moist 
atmosphere rising from tho jiirfaco ol the aeration tanks, 
could only be regarded os infinitesimal when oompare<l 
with the present-day methods of sowago purification. 
No reliable detorminationhad yot boon made of tho volume 
of residual sludge resulting from the oxidation process.* 
Since a sludge containing upwards of 4% nitrogen was 
looked upon rather as an a.sscl than a liability this question 
had not been considered of vital importance. Ho could 
not agree that the low fatty matters content of the dried 
sludge would inhibit its use as a fertiliser. A largo number 
of manures on the market contained a greater quantity of 
grease. 

Ill© sewage of many industrial towns contained appreci- 
able quantities of iron, and the question of its action os a 
catalyst or conveyor of oxygen was one of considerable 
interest. This question was at present being investigated. 
In principle there was no difference between the roactives 
invoved in tho aeration tank and in a iwrcolating filter. 
In tlhe aeration process tho action was intensified by a 
more intimate contact with the sewage of a greater pro- 
portion of sludge in a more thoroughly oxidised state. 
The loss of nitrogim referred to by Mr. Pcittigrew was more 
apparent than real because of the dilution effect of the 
volume of sludge eni])loyed, the free ammoniu content of 
which would l»o practically nil. 

However, there was usually a loss of nitrogen, which 
apparently varied directly with the rat© at which tho fri'c 
ammonia was removed. Previous experiments had 
shown that qiiantiiativo nitrification could bo obtained 
when working witli a small proportion of sludge and a 
longer ywriod of aeration, while as tho quantity of sludge 
employed was increased and the aeration |)eriod require^ 
for oomplete purilication oonsequeiitly reduced, certain 
nitrogen losses were observed. Tho reason for this was at 
present undetermined. 

Mr. Meluno said that he had dealt with sludge similar 
to that taken out to sea by tho 8.S. “ Salford ” thiw or 
four times a week ; tho mineral matter was, in fact, higher 
in proportion tlmn in normal Salford sludge. In the 
iSalfoitl experiments the bulk of sludge was found to be a 
ranidly-inereosing quantity. Wlion a change was made 
to charges of throe hours’ full aeration there was built up 
such a volume of activated material that a week later 
there was 33 to 35% by volume present. It was not 
neocBsary to carry the experiment beyond 25%. Tho 
excess over and above what was necessary was omplo^Hl 
to inoculate a tank twice the size, and it was larwly owing 
to the quick and highly satisfactory rcsulta obtained in 
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the Becond tank that Mr. Duckworth had spoken with 
optimwra as to the sucoess of the treatment. In reply to 
Mr. Thomson, the samples of sludge wore taken indis- 
criminately from different parts of the tank and at different 
depths, and all mixed together, and a representative 
sample taken from the bulk. It had not been possible to 
differentiate between what had been termed the “ sandy ” 
and the organic matterj>. 

The problem of the conservation and utilisation of sludge 
containing such a high pc^rcentage of nitrogen would have 
to be seriously considered as almost apaH from sewage 
purification; in his opinion, there wore, groat future 
possibilities. 


Newcastle Section. 


Meeting lnU at Bolhec Hall, on Wednesday November 18, 

1914. 


PROF. H. LOUIS IN THE CHAIR. 


GERMANY AND CHEMICAL INDUSTRY. 

BY N. H. MARTIN. 

Although 1 have had more than fifty years’ experience 
of making chemicals, and of handling and examining a 
wide range of the chemicals which arc made in this 
country and in Germany, the problem of the Chemical 
Industry of Germany is so complex and requires for its 
full understanding the consideration of so many factors 
that I can only hope to indicate some of the ways in 
which she has gained such supremacy as she enjoys. If 
it were not so regrettable, because it misleads the public 
and influences the legislature, it would simply be ridiculous 
to contemplate the astounding ignorance which prevails 
as to the part< which England has played and the share 
which she still holds in the groat edifice of Chemical 
Manufactures. Her supposed decadence is set down, even 
by members of our own Society, to want of enterprise, of 
scientifio knowledge and of capital. In no other great 
industry for which England is famous is it so frequently 
stated that those who carry it on have allowed a coin- 
IHititor to gain innumerable advantages over them, by 
ignorance and indolence. If I can divert your minds 
from such loose talk and through you the minds of otWrs. 
and concentrate attention on some of the true causes 
which have in*’ so many ways handicapped English manu- 
facturers I shall feel that I have done some small service 
to my country of which I am proud and to those who 
conduct ohcmical manufactures, of whom neither I nor 
any Englishman, who knows or will take the trouble to 
ascertain the facts, need be ashamed. 

At the outset I must dissociate myself from the cry 

War on German trade ” which is so prominent a topic 
in our newspaprs and in the mouths of public spakeiw. 

If as the result of this unhappy war the industrial and 
productive capacities of the German nation are crippled 
it will be an irreparable losh U) the whole world. Whatever 
Iielougs to Germany as a consequence of her natural 
resources, of the genius and industry of her people, will i 
I hoiie remain to her and go on increasing for generations | 
after this war is over and its ravages have passed into | 
history. I do want, however, to doknd the products of 
the brains, the industry, and the honesty of Englishmen 
from the unfair attacks which arc made upon them, and 
there is no reason why Germany should not be taught 
— and if need be compelled — to bo as honest in manufac- 
turing and distributing her productions as we hope she 
will be forced to be in her political relations. 

For the present purpose I will roughly ^up my remarks 
under four beads, and then by way of illustration quote 
some facts and allude to some specific handicaps which 
are imposed npon us. The four h<^ are, labour, patents, 
registration oi trade marks, and Wnoe. 


In the matter of labour and its price the Germans have 
decidedly gained the better of us in the past forty years. 
We had the most highly skilled and industrious workmen 
(1 include brain as woU as hand workers) the world has 
ever seen, and in the building up of England’s wealth and 
reputation they were free to put forth their best efforts, 
but from causes which I need not explain a considerable 
number are now content to perform their duties in the 
most perfunctory manner. I suppose wo all have in our 
minds the great aniline industry of which Germany has 
captured so large a proportion of the output and which 
has lieen the h^is and the initiative of a large amount 
of research in respect to other departments of synthetic 
chemistry. While our makers were handicapped by many 
diffioultios of which alcohol was a very important one at 
the time, the Germans were making largo sums of money 
which enabled thorn to increase their staffs of scientifio 
chemists and, in order to keep them employed, they filled 
up their time in making large series of chomioafs only 
wanted in small quantities and considered not worth the 
attention of an English manufacturer. One great differ- 
ence lietwoon the English chemical manufacturer and the 
German has been that the former concerned himself 
mainly with heavy chemicals and those which wore 
required in large quantities while the German would 
make any and everything, however small the quantity, 
and he had an abundance of clieap scientific labour at his 
command. In another verv important department con- 
nected with the success of chemical industry, namely, 
the making of glass and ])orcelain ware, graduated instru- 
ments and so forth, which wore formerly made to a large 
extent in this country, it v/as not a case of the Oermana 
capturing the trade but of our workimm driving it away 
by the despotic and arbitrary corditions which the work- 
men through their Unions imposed on themselves, and 
now the art of making sueb things is almost lost to this 
country and it will not be reviv^ unless wiser counsels 
prevail. 

PatenU, — I am not competent to deal with the great 
question of oUr Patent laws and the various ways in 
which they have played into the hands of Germany or 
IvM'n twisted by Germans to their own advantage, but 
that this has been to them a source (;f very great wealth 
there is not the smallest doubt. I would recommend 
those who are interested to read the remarks under the 
head of “ Reform of our Patent Laws ” in the Presidential 
address which Mr. Lt^vinstoin gave at the Annual Mooting 
at Liverpool in 190:i. For a long term of years tho 
GermtuiB were free to hold patents in this country and to 
stmd the product here for sale without employing a single 
labourer or contributing a fraction to tho government or 
expenses of this country. This was intended to bo 
remedied by tho Patents Act of 1907, and to some extent 
it has probably bee.i done, but even here, if rumour may 
be trusted, the proverbial ooaoh and Bi.v is often driven 
through tho Act and more or less of a protonoe of manu- 
facturing is set up while the bulk comes in from Germany. 
According to a decision of Lord Justice Parker the onus 
probandi that the patent is not being adequately 
worked ” is placed on the complainant, who has no aeoess 
to tho patentee’s books or means of proof as to tho ratio 
of manufacture to actual sales. In this connection I 
quote from a Patent Agent of wide experience who 
writes : — “ The English Courts are so studiously fair that 
they are more disposed to lean towards a foreigner than 
against him.” This Act, by the way, known as Lloyd 
George’s Act is an example of proteoUon pure and simple 
given to us by a free trade government. 

Trade Marks. — In the use of trade marks the German 
has twisted tho English law to suit his own purpose. 
Instead of using the registered trade mark as a brand to 
distinguish the goods of one manufacturer from similar 
goods made by another, they invariably used it as the 
name of the article itself, and having by various methods 
got this word adopted liy the users they secured to them- 
solves the monopoly of the whole manufacture of certain 
definite pharmaceutical preparations, such as antipyrin. 
Tlioy were not content with doing this in tho case of 
things which they discovered and introduced, but they 
iJao applied it to scientifio preparations which leerc 
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discovered in this oount^py, and thus diverted the trade in 
the article to themselves. As an instance of this I may 
mention an important derivative of morphine, diaoetyl 
morpMne hydrochloride, which was disooverod in Great 
Britain and described in English scientific literature and 
was afterwards made by a Gorman house who sold it 
under the registered name of Heroin. 

Ftmnce.— After giving our foreign competitors oppor- 
tunities denied to Englishmen of accumulating riches, it is 
adding insult to injury to taunt the latter with the lack 
of capital to embark upon chemical manufacture on an 
adequate scale. But thinM are not always what they 
seem and their very wealth and the facility with which 
they get support from the State and help from their 
banks may have tempted the Germans to speculate 
beyond the region of prudence and even have led to their 
financial undoing. There is no lack of capital in this 
country which will quite easily and naturally flow into 
the channels of chemical manufacture when it is encouraged 
to do so. The suggestion for the creation of 8|jecial 
banks to deal w ith this and, still more foolish, the sugges- 
tion that the State shall come to the aid of manufacturers 
with advances of capital, can only come from those who 
are conscious of their inherent incapacity to face this 
problem unaided. Men with brains and character and 
a reasonable initial capital can obtain privately from any 
English bank all the capital which the wise development 
of their enterprises may require. 

Since this note on State Aid was written I see that the 
Government through the Board of Trade has decided 
under certain circumstances to subscribe a portion of the 
capital and to guarantee the interest on a considerable 
further proportion to enable the consumers of dycstulTs 
to form a company to manufacture dyes for their own 
use. Presumablv there is nothing to prevent this new 
company from olbtainiiig the monopoly of the manufac- 
ture as, if the new company is oBtablisned, “ the Govern- 
ment would be prepared to take all necessary stops to 
secure the acquisition of any other concerns in the United 
Kingdom whose transfer to the new company mi^ht bo 
ilesirable.” On behalf of manufacturers I view this step 
on the part of the Government with some misgiving. 
There is absolutely no more reason for the Govorniuent 
either directly or indirectly to subsidise or assume control 
of the dye manufacturing industry than of any other 
chemical industry. There are largo and important 
aniline dye manufacturers in this country who will (piickly 
cope with the necessities of the consumers, and os they 
have struggled for so long a period against the unfair 
handicap which the Government has allowed, it is unjust 
now to create a government factory, which may easily 
liecomo a monopoly, to deprive them of their legitimate 
reward. If ypu want to know the part which England 
and Englishmen have taken in this groat enterprise read 
the whole of the address by Mr. Levinstein to which I 
have before alluded. 

At the outset I alluded to the ignorance which prevails 
as to what England does do in the way of manufacturing 
chemicals of prime importance, and nowhere is this more 
apparent than in the region of medical substances. With 
regard to morphia 1 am informed that even so able a mau 
M Sir William Tilden in the “ Times ” bewailed that this 
“ to a considerable extent ” came from Germany, whereas | 
as a matter of fact practically the whole supply for Europe, 
including Germany, is manufactured in Great Britain. 
Qtiinine is, of course, made on the Continent, but the 
production in this country is far more than is required for 
the whole of the British Empire. Caffeine was first made 
by an Edinburgh firm and exhibited bv them at the 
Vienna Exhibition of 1873 ; after that, when the demand 
increased, it was made in Germany until our Oovemmont 
allowed the waste tea which came into the London Docks 
to]^bo denatured, after which and ever since caffeine has 
been made to an enormous extent in this country. 

Many other alkaloids are produced in this country in 
la^e quantities, and one maker to whom I wrote replied:— 

“ On the gener^ question of alkaloids wc may assure you 
that in scarcely any instance have we ourselves been out- 
stripped by Germany in such products as we have ever 
seriously taken up.‘ On the contrary before the war 


Germany was our best customer and wo venture to ihink 
this is a fairly good answer to a great deal of the loose 
talk at pr^nt indulged in by writers to the newspapers 
?P. “ sometimes described as the decadence of 

British industries.’* 

With regard to chloroform, I am assured that practically 
none came from Germany, and also, while chloroform is 
made in Germany for their own consumption, that it is 
British chloroform uhich to a oomiiderable extent is 
exported to all parts of the world. 

With regard to synthetic drugs which figure largely in 
the popular imagination 1 cannot do bettor than quote 
the following from the address on education and com- 
{letition which 1 delivered Iwdbre this Section in 1899. 

“ Amongst sy.dhotio remedies antipyrino was controlled 
by a German patent and was a gn'at success, but its very 
siiccesB has provc‘d a snare to Gorman soiciioo. Hardly 
a month passes but that some new substitution compound 
with a trivial name to iiidioato its alleged mcmoinal 
pro|wrt.ies, and a scientific name intended to suggest 
profound research, is introduced to English medimnc. 
They come with laboratory and medical reports attested 
by men with University degrees, oouohod in language 
calculated to deceive the very elect, but the touchstone of 
practical trial reveals how science has been prostitut^ to 
commercial ends, and the substances, one after the 
other, pass into oblivion. Such experience serves to bring 
discr^it upon chemical novoltios introduced from Ger- 
many, and suggests the thought that when science ceases 
to pursue truth for its own sake, and becomes the badly- 
paid slave of commerce, its deterioration is inevitable.** 

This is as true to-day as when it was written, and 
although for a time wo are placed at a great inconvenience 
with respect to the few remedies which are of value, I am 
assured by one of the oldest aniline mamifacturon in 
this country that there are no diffioulties in making these 
dnigs by anyone who understands the business, that they 
are making them and are increasing their output enoi' 
moiisly, and that probably other jicoplo will be making 
synthetic medicinal products. 

With regard to scoros of other medicinal synthetic 
romodioB (so called) the sooner they are consigned to the 
oblivion from which Gorman enterprise brought them 
forth the better for science and for medicine. 

I will give you one other instance of a handic^ if you 
will panlon a personal experience. It was Brown-Bequard, 
a Frenchman, who first made suggestions with regard to 
the medicinal value of certain internal seorotions on which 
is based the whole fabric of modern scientific orgaiio- 
therapeutics and our own fellow-townsman, Prof. George 
Murray, who first put to practical use in medicine the 
most important of them all, thyroid extract, which my 
firm manufactured for his use. Although we were thus 
the first to manufacture animal extracts of the kind in 
this country, we were soon, in the cose of one of these, 
outdistanced by the importation of the active priuomle 
adrenalin from America and then from Germany. The 
manufacture of this particular active principle was 
impossible without being able to gauge the activity and 
purity of the y>roduct by experiments upon animals and 
we were compelled to seek, and we obtained, the licence 
from the Government to do this, after which we were not 
many weeks before we were manufacturing a product 
which in all respects was equal to what was being made 
and sent into this country from abroad. There exists 
this differonoe in regard to experimental research in relation 
to modioino, at home and abroad, that while in Germany 
and America no diflioiilty is placed in the path of scientific 
research or manufacture, wo at homo are hampered by 
numerous restrictions and it is only with difficulty and at 
groat expense that we can obtain suitable animals for our 
purpose. Hundreds of such derelict animals are annually 
destroyed in this town in what is called the lethal chamber, 
without having been of the smallest service to any human 
being, whereas in our and similar laboratories during their 
passage to euthanasia the same animals might have 
performed great service to suffering humanity and helped 
to redeem our investigators and manufacturors from the 
sti^a of being without sdentifio knowled^ or technical 
skUl. In this instance a little group of weU-meuMng 
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K ns with badly balanced minds are able through the 
ituro to impose a definite handicap on such workers. 
One other matter which will of necessity arise in con- 
nection with this subject is the question of fiscal safe- 
^ards. We cannot estimate how big a factor this has 
been in Germany’s success — probably larger than all the 
others put together. Although on other grounds I have 
for thirty years been a tariff reformer, I should deprecate 
any panic or greedy legislation in the direction of pro- 
tection, but I should bo prepared to consider wise measures 
of defence so that any and every industry in tliis country, 
including the chemical industry, should receive fair treat- 
ment and be placed on a basis of equality im meeting its 
foreign competitors. England is the only country in the 
world which goes naked and unarmed into the world of 
production and expects to hold her own against unscru- 
pulous competitors, and I throw out the suggestion that it 
may be worthy of consideration whether the comjwtition 
of Germany or any othtT country should not l>e held in 
check by forbidding the imiiortation into, and selling any 
fffoducts in Great Britain, and as far as possible in her 
colonies and dependencies, at a loss price than they are 
sold in the country where they are produced. 

In conclusion every member of our Society should be 
a mission^ of truth to the outside world and do his 
share to dispel the mists of error which have grown round 
this subject, instead of allowing the uninstnicted man in 
the street through his political tendencies to handicap and 
defeat the aims of the intelligent and patriotic few who, 
amidst unparalleled difficulties, have kept alive the torch 
of chemical research and manufacture in this country. 

Discussion. 

Professor P. P. Bkdson said it had always appeared to 
him that Germany’s position in chemical industry was 
very largely due to the educational facilities whereby 
scientific knowledge was diffused amongst the people, who 
Vn consequence were ready and willing to provide capital 
to carry on soicntific chemical industries. In the manu- 
facture of heavy chemicals, such as sulphuric acid by the 
contact process, and the ammonia soda process, the funda- 
mental reactions were discovered in this country, but it was 
Germany who brought them to i^rfoction as industrial 
processes. What was wanted in this country in connection 
with the chemical industries was the application of brains, 
and educated capital. It was of little use to have chemists 
doing good work capable of industrial application, unless 
they had educated capital to support it. One of the great 
advantages which Germany enjoyed in connection with 
the manufacture of aniline dyes and similar products was 
that she was able to employ scientific labour. Only a 
board of directors, fully conversant with scientific methods 
and knowledge, could have sanctioned the expenditure of 
the money (neatly a million sterling) on investigations 
which the manufacture of artificial indigo necessitated. 

The last time he was in Germany ho was much impressed 
in the works he visited by German thoroughness and the 
extensive scientific staff employed. In this eountiy there 
was nothing like the same extensive scientific equipment. 
The nearest approach was Messrs. Brunner, Mond & Co., 
where they had a largo and technically -equipped staff ; 
this was doubtless due to the fact that the founders of the 
enterprise were men educated on those lines themselves, 
who understood and appreciated research ; and until in 
this country this system was more widely extended, he 
did not think they could advance much in the manufacture 
of fine chemicals. The services of the chemist in works in 
this country were not appraised nor utilised as they ought 
to be. Not infrequently instances were met with of the 
baneful influence of engineers and engineering — 
chemical factories under the control of engineers who had 
no knowledge of chemistiy, whereas the chemist himself 
occupied quite a subordinate position. He was not given 
the opportunity of expressing his opinion on purely 
chemical matters, or if at all, then only through a medium 
imperfectly acquainted with chemistry. That was not as 
it should be. In a chemical manufactoiy of any kind the 
chemist sho^d have a recognised and responsible position. 
Until the science of chemistry received ito due recognition 
in the works there could be little success attei^ing its 
industrial application. 


Dr. J. T. Dunn would have liked to hear more of the 
views of industrial and oommeroial men, who were more 
directly in touch with facts than he. Still, a professional 
man did see something of what went on, and perhaps saw 
tendencies of which the industrialist was not conscious. 
He said that even if free alcohol had been available in this 
country, and had our manufacturers been able at that 
time to set up works at once to make aniline dyes, it was 
doubtful whether they would have devoted any consider- 
able portion of their profits to the establishment of research 
laboratories. He could not see why things such as filter 
paper and laboratory glass should not have been made 
quite well in England, unless it were that the English 
manufacturer’s mind did not work in that way, and that 
with his tendency to let well alone, ho refused to have 
anything to do with a process which would not at once 
be profitable. He instanced the by-product coke industry. 
Durham was the home of coke, and at the present time 
the old bee- hive oven was largely superseded and by- 
roduct coke ovens had risen in all directions ; yet the 
omo of the by-product coke oven was Germany, and he 
questioned very much whether at the present time we' 
snould have had any by-product coke ovens in England 
if there had not been by-])roduct coke ovens in Germany. 
Our colliery owners and coke manufacturers seemed 
inclined just to go on making no doubt handsome profits 
from their minerals under the old conditions, but, on the 
qther hand the German tackled the problem scientifically, 
and it was only through his initiative that the system was 
introduced into this country, when the Durham coke- 
maker found there was a danger of his being ousted from 
the markets by coke made in Germany from his own 
coal. We were also equally well able with Germany to 
build these ovens, but up to the present time a consider- 
able portion of these ovens was built wife purely German 
materials. This was one of the largest fire-brick districts 
in the country, then why were we not ready to produce 
proper fire-bricks for building these ovens ? Largely, he 
thought, because fire-brick makers had certain clays 
which their fathers had used and they made iin'-bneks 
from thon\ still in the same way. They did not consider 
the subject from the scientific point of view. If a fim- 
brick did not answer to certain purposes they replied 
that “ it was a pity,” whereas the German tackled the 
problem scientifically, and they were able to produce fire- 
bricks, by a judicious admixture of clays, which would 
fulfil certain definite conditions. I’hat wjw done in 
Germany long before it was done in England, and ho 
doubted whether it was done in England even now amongst 
a largo proportion of fire-brick manufacturers. He 
thought that attitude was largely responsible for such 
progress as Germany might have made in chemical 
manufactiurc to the detriment of England. Naturally, the 
man in the established position tended to be content ; 
but it behoved him to be alert, to realise what would be 
the attitude of his not yet established rival, and to take 
all practicable measures to preserve h« supremacy. He 
sometimes wondered whether finance in Germany dealt 
with inventions and inventors quite in the same way as it 
did in England. Many inventions had simply been killed 
through the inventor getting into the hands of a syndicate 
who wished to use the invention merely as a means of 
making a large profit, and who had spoiled the invention 
by muing it ’’stmk in the nostrils of the investing 
public.” Ho did not know whether that happened in 
Germany, but it happened in this country, and it was 
undesirable from the point of view of pure indtistiy. 

Mr. S. Evans quoted a case where gear wheels had l^n 
raanufaoturod at a cost of 20 b. per owt., but that 
manufacture had to bo discontinuea because they were 
being supplied from Germany at 148. per owt., delivered into 
the works. Again, a company in Ix>ndon had formerly 
mode a lot of tungsten, but had been driven from the 
market by German competition; he knew of three or 
four cases where the manufacture was now being carried 
on on an experimental scale, and it ought to attain to 
large proportions in time, for the EngUsn chemist could 
cony out the process just as well as the Gorman chemist. 
In regard to the ainc industry* Germany was supplying 
more than half of the spelter, and the Germans had 
actually contracted for twenty years ahead for the 
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difHonlty m the way of manufactuimg .pelter in this 
connt^f to compete with the Germans. Electrolytic zinc 
wa. prodii^ ra tho United State., Franco, Belgium, and 
Jermany, but the only firm he knew in this countrv who 
n^ufaoturod it ww the firm of Brunner, Mond & Co. 

wno was used solely for making cartridge cases, 
l^bably everyone would admit the advisability of some 
form of protection in order to foster the industries of this 
country. There was no doubt that a new industry, if it 
had to compote against some industry developed in 
Cermany years and years ago, was on a weak footing indeed, 
and It was not surprising that financiers would not 
eapitahse them. 

With regard to chemical education in this country, his 
objection was that the chemist was treated purely and 
simply as a chemist, and had no idea of working costs- The 
only way they could get over that was by having a com- 
mercial man as manager. The modern chemist in works 
was looked upon as something a little less than the typist. 

Mi\ A. Short said that Germany had used the experience 
of older nations like ourselves, and all honour was due to 
hei because she had come to the top. Perhaps we had 
lagged a little behind, but he thought that in time, even 
if we could not educate our boards of directors, we had 
future boards coming on, and they would realise, when 
they had to start in a small position like Germany had 
done, that it was only by studying the wants of the 

r ple for whom they manufactured that progress would 
made. Our education of chemists was certainly far 
better than it used to be. There were many firms doing 
a lot of research work and many firms who were giving the 
chenust a good deal to say in the running of their works, 
and in time he thought that wo should come to the top 
again. 


Mr. S. H. Collins said that agriculture stood in a 
different position to other industries, although it was 
becoming very much a chemical industry. Wo were not 
entirely deficient in sources of potash. Agriculture did 
not grow on those big concentrations of capital which 
made it practical f(ir any other business concern to employ 
a largo amount of scientific research, and it had to leave 
that side of the question more to Government and private 
ciitorprise. 

Mr. E. F. HoorsR said that in their misfortunes in trade 
they always seemed to think that it was the other party 
who was making the mistake. One thing that was neces- 
sa.y was to get more effective help and support from our 
Government and its depa^ments. The trouble which 
many chemical manufacturers experienced in shipping and 
exporting their products was greater in thii than in many 
other European countries. Those in the chemical trade 
know the considerable difficulty they had in getting real 
assistant from the Customs or from the Home Office 
authorities in making shipments of products abroad ; ho 
understwd that, especially in Germany, the shipping and 
rail facilities and package facilities were always at the 
command of any cnemioal works. There was no doubt 
also that we had suffered a good deal from artificially 
assisted imix>rtod products in recent years. Another 
branch of our Government service which they had found 
unsatisfactory was our consular arrangements. A laig;e 
number of our consular agents were Germans, and it was 
unlikely that they would mve us every assistance for 
exfK>rting our chemical products to a great and growing 
country Bke South America in preference to those of their 
own country. It was to be ho[)ed that now our consular 
service would be served by Englishmen in every country. 
In England they were said to m under a very great and 
grievous difficulty with regard to the use of absolute 
alcohol in mannfkoturos owing to the disinclination of the 
Government to assist chemical firms to use alcohol to the 
same extent as was allowed abroad. It was to be hoped 
that the ^ambers of Commerce woulifscoure an alteration 
in that direotJon, if the hindrance was a real one. 

With regard to trade in Germany, th^ had to reflect 
that there was a more united system of dealing and 
manufacturing in Germany than in England. A lai^ I 


proportion of the German by-produot firms witli 

syndicate, and that undoubtedly 
enaom them to mt facilities from their Govemmeut 
^ore entirely at a loss to obtain* There wan 
a lack of cohesion among our ohemical firms, and there 
was a great tendency to compete unduly one with another^ 
whereas some system of co-operation and control such aa 
they had in Germany would be of value both in cheapening 
working costs and in regularizing output. One could only 
hope that out of evil good would come, and there was no 
doubt that one of our trades might be immensely stimulated 
^ the disastrous condition of tilings at the present time. 
He referred to the beet sugar indiistry. l^ere was no 
hner climate or soil for the production of beet for sugar 
purposes, and the manufaotufc of sugar in our own country 
would provide work for an enonnous mimlior of men on 
farms, and a considerable source of potash would be 
obtained from the residues of beet sugar wnen manufactured 
on a large scale in this country. There was no reason 
why toughened glass should not be made here as well as 
m any other country. The manufacture of tungsten had 
been mentioned; there were many alloys which this 
oountiy, which is pre-eminently the home of the finest 
steel, ought to he able to produce. 

Professor H. Louis said that the discussion had extended 
over a wide range of subjects, but there seemed a pretty 
definite coiisensus of opinion that in many directions at 
any rate Germany had distinctly the better of us in 
scientific and technological manufactures. The blame had 
been distributed among our Government, our manufac- 
turers, our financiers and our method of education; 
rather less stress had been laid upon the question or 
natural ^vantages or disadvantages, and he was person- 
ally inclined to think that those of Germany had been 
somewhat overlooked ; for example, here were the 
enormous natural deposits of potash salts on a scale 
which, as far as ho knew, were not to bo found anywhere 
else in the world. It might bo possible to extract potasli 
from such bodies as potash felspar, and if there was a 
dearth of iiotash it might stimulate work in that direction. 
Zinc manufacture was a fair example of how natural 
advantages somotimes work out. Germany was a zino 
manufacturer loi^ before zino was known through the 
production of calamine brass. England, hov’evor, was the 
first to take up the manniacturo of zinc as such by what 
was known as the old English process. Then came 
Belgium and Germany, and taeje had the advantago of 
large deposits not only of zinc ore but above all of high- 
class fire-clays, and England lost its place in the zmo 
industry through no fault of her manufacturers, but 
because she h^ not those particular high-class clays. 
But the balance has since been redressed now that it has 
lieen found an admirable retort can be made from car- 
borundum. That, of course, brought in Another form of 
natural advantage, for thev required a cheap source of 
electricity, and America bad now taken a proounent place 
in zinc manufaot ure. It was clear that in these discussiotui 
one roust not forget the natural advantages of the oountrice 
concerned. 

With regard to the other parties who had to bear their 
share of the general blame, bo thought that it was quite 
justifiable to say that our Government was in variooe 
ways responsibfe for it. Possibly that was inevitable in 
a system of party Government. To what extent nur 
manufacturers were to blame was very difficult to decide. 

It was certain that for a long time they did not appreciate 
the advantages of techm'cal education. But wey had 
factories that worked steadily and paid well, and they 
therefore stuck to their old well-tried methods, and if any 
of them wore manufacturers in the same position they 
would probably do the same thing. 

To what extent our methods of education might be to 
blame it was also veiy difficult to say. Germany com- 
menced by educating in the truest sense of the word. 8he 
worked %t science for the sake of soienoe itself. 

Before 1870 Gennany was divided into small kin^oms 
the rulers of each of wnioh required to be surround by 
the shrewdest and most capable men they could get, 
and this gave an immense impetus to national education ; 
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Add to this the undoubted bent of the German mind to- 
wards science, and it is obvious why science was pursued 
for its own sake. It was only afterwards that the German 
manufacturers began to discover that there was money in 
this same science, and now Germany had ceased to pursue 
science except for what she could make out of it, and he 
was inclined to think there wore signs of a corres])onding 
decadence in German science, not altogether to our 
disadvantage. Finally, came the very difficult question 
to what extent the financiers were to blame. In Germany 
they had a large number of industrial banks, banks that 
were prepared to subsidise industries, oven young and 
growing industries, almost to any extent, and unquestion- 
ably that had been an enormous advantage lo German 
indusiiy. He had come across cases where English firms 
had been beaten out of the market because the Germans 
had at their backs the huge capital which their banks 
were ready to offer, and he had felt the enormous power 
which that attitude of German bunkers gave the Germans, 
but on the other hand it brought with it a corresponding 
danger. He remomlierod some eight or nine years ago 
a terrible financial crisis caused by the failure of one large 
German firm which had Ixien subsidised by the banks, and 
that crisis very nearly brought about a financial panic in 
Germany. lI[»on the whole ho thought it would be bettor 
if some banks were prepared to pursue a more open 
policy in that respect and laid themselves out for the 
support of industrial undertakings ; but ho admitted that 
it was a very debatable jioint. Ho was very much at one 
with Mr. Martin in objecting to the projKised subsidy for 
the dye industry by the Government. It was to him an 
entirely false policy, for if it was a bad business why should 
, the Government put our money into it t If, on the other 
hand, it was a good business, there would bo no difficulty 
in finding capital for it. He could not see that policy 
was a sound one or one to bo recommoridod. 

Mr. Martin then briefly leplicd to the discussion, and 
the proceedings tormiuatiMl. 


Lectures. 

THE SUPPLY OF CHEMICAL PRODUCTS TO 
BHIIAIN AND HER DEPENDENtUKS. 
Delivered liefore the Royal Society of Arts on Nov. 25, 
1914. By Sir William A. 'J’ilden. J. Roy. Soc. Arts, 
1914, 63, 25—37. 

(Abstract.) 

After the days of Lavoisier, and during the earlier part 
of the nineteenth otuitury, the foundations of theoretictU 
chemistry were laid by the efforts of the chemists of 
England, France, and Sweden, including Davy, Faraday, 
Dalton, Gay-Lussac, Dumas, and Berzelius. There w'ore 
no German chemists of the front rank in those days, the 
only fundamental discovery of groat importance attributed 
to Germany being the discovery of isomorphism by 
Mitschcrlich in 1819. Thus, whilst acknowledging the 
brilliant services to chemistry of such men as Uebig, von 
Bayer, and Fischer, it is clear that the fundamental 
principles underlying chemical theory have been estab- 
lished almost entirely by the chemists of other nations. 

In 1802, A. W. Hofmann said that the British had 
maintained their pre-eminence among the chemical 
manufacturers of the world, and at about the same time 
W. Goesage prei>arod tht? following statistics relating to 
the alkali irtme, beside which are placed those collected 
by C. Allhusen in 1862, from 81% of the manufacturers of 
the U nited Kingdom 


1 

1 

m2. 

1861. 


tuUH. 

tuns. 

Soda ash 1 

71,193 

1 

160,000 

Soda crystals 

61,044 

104,000 

Bicarbonate J 

6,762 

13,000 

Bleaching powder | 

13,100 

20,000 

Estimated total value .... 

£1,260,000 

over 

£2,000,000 


In 1907 soda oompounds, excluding bleaohii:^ wwdot 
and obromatee, were in^uood in the United King^m to 
the value of £3,390,0(K), whilst the value of the teaching 
poa-dor made was 1^27,000 ; imports of these products in 
1912 from Germany were £8700 and £44,600 respectively. 
These figures show that British manufacturers have been 
able, up to the present, to hold their own against foreign 
competition in those chemicals, and a similar remark 
applies to aluminous compound, coal-tar products not 
dyes, cyanides, sulphuric acid, and other acids. 

The immense advances made in all civilised oouniries 
have brought increasing demands for a variety of products, 
many of which are the outcome of recent chemical pro- 
gress : these include coal-tar dyestuffs, drugs, antiseptics, 
essential oils, photographic chemicals, explosives, and 
analytical and laboratorj’ rt^agonls. The sources of supply 
of dyes, drugs, photographic chemicals, and perfumes in 
the United Kingdom arc seriously inadequate, a largo 
proportion having l)ecn obtained from Goimany. Thus, 
in 1913 we imported from Goimany artificial dyestuffs to 
the value of £1,730,278, and “drugs, unenumerated, in- 
cluding medicinal preparations,’' £332,404. Our exports 
to Germany of dyes and other chemicals from coal tar ' 
amounted! in the same year to £24,091, whilst our pro- 
duction of dyestuffs in 1907 was valued at £373,000. 
There has been no appreciable production of fine chemicals 
for analysis in this country. 

The Gorman ohomists have been boasting that, having 
secured tho trade in fine chemicals and dyes, they will 
now attaok the heavy chemical business. In this con- 
nection it is to be noted that Ihe export of sulphurio acid 
from Germany in 1912 was three times as large as that 
from the United ICingdom in 1913. The successful estab- 
lishment in Germany of works for the production of 
ammonia from its elements, and for the fixation of atmo- 
spheric nitrogen os cyanamide, is also very significant. 

Though the development of sfsientifio teaching and re- 
search in this country has not been so marked as in Germany, 
there is hero considerable activity in chemical research, 
but further co-operation between industry and science is 
needed ; the secret of the success of German chemical 
facdories has been tho employment of tho best available 
scientific skill and the constant appeal to scientific r(«oarch. 
One of the most notable instances of this has been the 
production of synthetic indigo, the ultimate success of 
which was attributed by Brunck to the co-ordination of 
intellectual labour and the industry of many men for a 
number of years. British chemists, including Perkin, 
Meldola, and Green, agree that Germany’s success has been 
due to her bettor appreciation of the value of science. 

To remove reproach from British chemical industry 
and to render tho Empire independent of supplies from 
foreign sources, it will be necessary to have ntany first- 
rate chemists, a few engineers, plenty of capital, and some 
good businoBB men ; a combination of these in due pro- 
portion is certain of success. If the demand for scientific 
assistance were more general, the supply of woU-qualified 
men would increase and greater attention would be given 
by teachers to the industrial side of the subject. Further, 
the remuneration offered to the chemist is often insuffi- 
oient, and tho employer frequently expects immediate 
profftablo returns from tho engagement of a scientific man. 
In Gorman works research and manufacture are regarded 
as inseparable. 

Tho establishment of new industries requires assistance 
from tho State, and encouragement is already promised 
for the dye industry ; but remembering that the manu- 
facturer of dyestuffs depends on a number of intermediate 
compounds, tho production of which is associated with 
other chemical manufactures, it is to bo hontnl that tempor- 
ary protection will bo extended beyond the immemate 
ffcld of the colour-maker. 

Finally, when tho war is over, everyone (Should demand 
that business at home shall be limited to British goods, 
in spite of the powerful organisation and long experience 
behind the German chemical manufacturers. 

Discussion. 

Tho Chairman (Sir William Ramsay, K.C.B.) said that 
it was for the soientifio and teohnioal ohemists of thjs 
country to outline the steps necessaiy to recover their 
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former supremaoy. German ohemioal industrieB were 
managed by aproialiste, aided by a highly trained staff of 
edentiifio, technical, commercial, and bgal men, and were 
protected by fiscal and other legislation, by low freights, 
and by bounties. Such competition must bo met by 
co-operation amongst ohemioal manufacturers, for example 
by smaller works combining to obtain efficient labora- 
tories, and by protecting our industries by means similar 
to those adopted in Germany. 

Rof. J. J. Dobbik said that as regards the supply of 
trained oheraiste, this country was in a better position 
than it had over been. In the smallest of the Scottish 
Universities, twelve research students wore assisting in 
the production of certain drugs required by the Army 
and Navy. Unless ohemioal manufacturers wore prepared 
to avail themselves of scientific assistance, and to re- 
munerate it adequately, little progress could bo made. 
The Government Laboratory had recently applied to 
several manufacturers for chemicals previously made 
abroad, but no one would undertake the manufacture, 
and finally it had been made in the Laboratory itself. 
That indicated cither lack of suitable men in the works, or 
unwillingness to devote the time to the problem. What 
was needed hero was proper organisation. 

Mr. A. E. Berry said that many manufacturers wore 
handicapped by the restrictions with regard to duty-free 
spirit. 

Prof. A. G. Green said that the Germans had considered 
it worth while to pay to obtain knowledge, whilst we had 
not. In addition to the difficulties with regard to alcohol, 
the British manufacturer was handicapped by the price of 
such products as ether and ethyl acetate, which had to be 
made from industrial alcohol. However, the question of 
alcohol was not of premier importance ; the question of 
the employment of chemists came first. 

Mr. A. C. CuAPMaN said that it was necessary to educate 
many British manufacturers and also the British public. 
The brewing industry bad recognised the value of scionce. 

Mr. W. T. Reid said there were many inventions made 
in this country but worked abroad. The British Govern- 
ment had at first refused to adopt smokeless powder for 
the Army, because, if they liad done so, all the rifles would 
have had to be altered. The commeroial aspect of the 
((uostion was of the greatest importance. It would be 
useless to invest largo sums in plant for new manufactures 
unless such manufactures could bo protected in some way 
after the end of the war. 

Col. C. E. Cassal referred to the very low salaries offered 
to and accepted by trained chemists. 

The Author replied briefly to the various points raised. 


THE PREPARATION AND COMMERCIAL USES OF 

HYDROGEN. By A, W. Crossloy. Pharm. Soc.^ 

April 21, 1914. Pharm. J., 1914, 02, 604—607, 

637—640, 676--079. 

It is only within the lost ten years or so that hydrogen 
has become a substance of great oommoroial importance. 

The methods by which hydrogen is now made on the 
large scale may be divided into four ^oups : — 1. The 
action of acids on metals ; 2. The action of steam on 
metals and other substances ,* 3. Electrolytic methods ; 
4. Other methods. 

1. Action of acids on ijneUils , — In some industries and for 

filling balloons in stationary military camps hydrogen is 
made by the action of dilute sulphuric acid on iron, but 
there arc many objections to this method, not the least 
being the enormous quantities of material which have to 
be used. For example, a military airship of no very 
exceptional capacity requires from 2f^,000 cubic feet (about 
7,000,000 litres) to 500,000 cubic feet of hydrogen to inflate 
it, which would necessitate, taking the lower figure of 
capacity, the use of about 18 tons of iron and 31 tons of 
su^hurto add. * 

2. Action of steam on mdatSf The two most 
widj^ eihplojM methods coming under this head are the 
action of steam oh iron, giving omde of iron and hydrogen. 


and the action of steam on coke, producing the so-called 
water-gas, 

C+H,0«CO+H, 

which contains bn the average H 48, CO 43, C^4, N 4%, 
cogother with small amounts of 0 and CH4. Tne carbon 
monoxide and other impurities can be removed by a 
variety of methods ; for example, Frank (Pr. Pat. 
371,814, 1906; this •)., 1907, 403) suggests passing the 
dried water-gas over falonim carbide at above 3CW® C., 
when carbon monoxide and ilioxido react with the carbide, 
forming calcium oxide, calcium carbonate, and carbon 

CaUa+CO=CaO-f3C 

2CaC2+C0a=2Ca0+50 

and nitrogen is absorbed with formation of calcium 
cyanamido : — 

CaCa+Nj^CaNCN+C 

In order partially to remove the oxides of carbon the water- 
gas may first bo treated with solvents or strongly cooled 
to liquefy them. .Jouve and Gautier (Fr. Pat. 372,046 of 
1906; this J., 1907, 401) pass the gas through a porous 

{ partition of unglazed porcelain so as to separate the 
lydrogon by reason of its more rapid rate of diffusion. 

A single passage through the partition reduces the content 
of carbon monoxide from 45 to 8%. The Cie. du Gaz do 
Lyon (Fr. Pat. 376,164 of 1907 ; this J., 1907, 863) pass 
wator-gas mixed with steam at a temperature exceeding 
400^ — 600'" C. over a catalyser, such as oxide of iron, 
when the carbon monoxide is replaced by an equal volume 
of hydrogen : — 

C0-fHa+H,0«C0,-f2H* 

and the carbon dioxide produced is removed by lime. 
(See also Elworthy, Fr. Pat. 355,324 of 1905 ; this J., 
1906, 1164). The Grieshoira Eloktron Company (Eng. 
Pat. 13,049 of 1912; this J., 1913, 278) pass water-^as, • 
mixed with steam, into a heated retort charged with quiqk- 
lime, when calcium carbonate is formed : — 

[H.-fCOj+CaO+HjO^CaCO.+Hj+H* 

The elimination of the monoxide is very complete, and the 
resulting hydrogen (containing the nitrogen originally 
present in the wator-gas) costs about one penny per cubic 
metre. 

Some of the working methods may be briefly described 
as follows ; — 

The Linde-Frank-Caro Process (compare Linde, this J., 
1911, 746; also Frank, this J., 1911, 893) starts with 
water-gas, having practically the composition indicated in 
Column 1 : — 


- 

1. 

. *-J 

2. 

Hydrogen 

48—54% 

1 

97— «7-6% 1 


Carbon monoxide 

42—44% 

2—5% 

1-7—2% 

Nil 

Carbon dioxide 

NU 

NU 

Nitrogen 

;i“5% 1 

Variable 

amounts 

1-^8% 

00—0-8% 

Oxygen, marsh gas, sul- 
phur and phosphorus , 
compounds 

NU 

Nil 


The carbon dioxide is removed by using absorbents, such 
as lime, caustic soda, or more simply by a solution of caustic 
soda under the pressure nocossary for Be|[;»arating the water- 
gas into its constituents. This separation is based on Hie 
fact that hydrogen boils ( — 253®) much lower than either 
carbon monoxide ( — 192°) or nitrogen ( — 1 196 C®). Hence 
if the gaseous mixture bo cooled with liquid air, carbon 
monoxide, nitrogen, and other impurities are condensed, 
while hydrogen remains in the gaseous form. There is 
thus obtained one portion of the water-gas very rich in 
carbon monoxide (80—85%), which can bo burnt in a 
gas-engine serving to drive the plant ; and a second 
portion, voiy rich in hydrogen, with composition given In 
Column 2 above. Further porifioation can be effected by 
treatment with soda-lime, imen the whole of the cavboii 
monoxide is removed, and the resulting gse has the compo- 
sition indicated in Cohimn 3 above. The inventors of 
the process claim that hydrogen produced in this wtf 
contains no heavy hydro^bons, oxygen, or bompounas 


c 
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of sulphur and phosphorus, and that it oan, therefore, be 
used for oatalytio reactions or for filling balloons, because 
it contains nothing liable to corrode balloon fabric or to 
cause explosions. The cost of producing <be gas with the 
composition given in Column 2 is IJd. per cubic metre, 
and the gas of the composition indicate in Column 3, 
2d. per cubic metre. The gas can be stored in gasometers 
or, as it issues from the apparatus under about 50 atmo- 
spheres pressure, in compression cylinders. 

The Messerachmitt patents, (Eng. Pat. 12,117 of 1912 ; 
Fr, Pats, 444,106 of 1912; 461,480, 461,623 and 461,624 
of 1913; Ger. Pats. 264,222, 263,300, 263,391, 268,062 
and 268,339 of 1912; this J., 1912, 1079, 1126; 1913, 
351,944; 1914, 136, 137, 201,313) combine the production 
of hydrogen by the action of steam on iron and reduction of 
tlie resulting iron oxide by water-gas. Those two reactions, 
which take place between 700“ and 800“ C., are known 
respectively as the gassing or oxidation period and the 
reduction period. They are curried out alternately so long 
as the reactions take place with sufficient S{)eed, averaging 
about ton minutes and twenty minutes respectively. 

3 'he principles of the process have been known for a long 
time, and are the subject of numerous patents (Lane, 
Eng. Pat. 17,691 of 1909 ; Dioffenbach and Moldcnhauer, 
Fr. Pat. 444,044 of 1912 ; this J., 1910, 1057 ; 1912, 1126) ; 
but there are manv technical difficulties ^which up to the 
present have not been mastered, more particularly that 
of heating the contact mass uniformly and sufficiently 
speedily without running the risk of over-heating and 
melting it. The Messcrscl^itt patents claim to have over- 
come these difficulties by a series of details of furnace con- 
struction, ensuring even heating and heat economy. On 
leaving the generators the hydrogen is purified by spraying 
With water to remove dust, and is then led through chambers 
filled with bog ore and lime to remove traces of 
^sulphur compounds and carbon dioxide. The gases 
used fur heating and reducing, which do not cost more 
than ond-halfi)enny per cubic metre of hydrogen pro- 
duced, are carefully purified, thus rendering the life of 
the contact mass a very long one, and securing, with the 
small amount of further purification already mentioned, an 
almost chemically pure hydrogen containing only traces 
of nitrogen. 

Another method makes use of the apjilieation of high 
pressure in promoting chemical reactions whereby it is 
possible to retain the liquid state from the boiling point up 
to the critical point, and thu . to utilise the physical pro- 
])ortios of a liquid at high tomiMuratures, causing reactions 
to take place which cannot bo carried out at low tempera- 
tures. Led by the assumption that in the presence of a 
metal water in the liquid state might be made to decompose 
into hydrogen and oxygen, Borgius (this J , 1913, 462) 
has investigated and patented a process for producing 
hydrogen in large quantities by tho action of water on iron. 
The reaction takes place quantitatively in accordano 
with the equation : — 

3Fe-|-4H,0=:4Hg-l-Fe,04 

and is carried out at 300“ to 340“ C. The oxide 
of iron is produced as a very fine powder, which can 
easily be reduced to tho metallio state by either carbon 
or carbon monoxide. The speed of the reaction increases 
with increase of temperature, and is also affected by the 
presence of such substances as sodium chloride, ferrous 
chloride, or a metal such as cojjper, as can bo seen from the ' 
results detailed in the following table : — 

Quantity of hydrogen 
per hour. 

_ , Temp. C.C. 

Iron and pure water 800" . . 280 

Iron and pure water -f FeCI, .... 800" . . i .S9o 

Iron and pure water + FeCl, -f Cu 800" . . 1.930 

Iron and pure water -f- FeCI, + Cu 840" . . 8|460 

Within the limits practically obtainable, the speed of the 
reaction is so ^at that in a vessel of 10 gallons capacity 
about 8000 oubio feet of hydrogen can be generated per day. 
Since iron and water are the raw products, it is possible 
to obtain an extremely pure form of hydrogen, mainly 
because the carbon and sulphur compound in the iron are 
practical^ imattaoked by the water. A sample ol the 


gas has been analysed by passing 30 litres over heated 
copper oxide and weighing the water and carbon dioxide 
formed. In a second experiment 200 litres of hydrogen 
were passed under pressure through a copper coil cooled in 
liquid air and tho condensed fraction analysed for carbon 
dioxide, carbon monoxide, satuiated and unsaturated 
hydrocarbons, with the following results : — H, 99*9496 ; 
CO, 0*0011 ; CnHgn+ji 0*0416 ; unsaturated hydrocarbons, 
0*0078%. Advantages claimed for the method are that as 
tho reaction is vigorous the hydrogen is obtained under high 
pressure (up to 300 atmospheres : Gor. Pat. 264,693 of 
1911 and Fr. Pat. 447,080 of 1912 ; this J., 1913, 195, 364), 
and may ))e directly ffiled into cylinders without previous 
compression; further, that compared with the latest 
and cheapest technical process for tho jjroduction of 
hydrogen, that of Linde-Frank-Caro, it gives a very much 
purer gas without cost of purification, without cost of com- 
pression, and with a total expense of energy 60% less than 
IS noede-d in tho Linde process. The gas containing loss 
than 1*01% impurities, and costing about throe-farthings 
per cubic metro, is now being pr^ueed at a factory in 
Hanover. Borgius has also patented another process 
(Ger. Pat. 269,030 of 1911 ; this J., 1913, 657), in which a 
mixture of carbon dioxide and hydrogen is produced by 
boating toother coke and water in presence of thallium 
chloride. The carbon dioxide is removed by lime, and 
tho resulting hydrogen is obtained absolutely pure and 
undor a pressure of more than 100 atmospheres. 

3. Electrolytic methods. — One of tho main difficulties met 
with in the preparation of hydrogen by tho electrolysis of 
water or some suitable electrolyte, is that a mixture of 
oxygen and hydrogen is given off at both electrodes. The 
hydrogen contains about 1% of oxygen and tho oxygon 
about 2% of hydrogen. Dojiending on tho use to which 
the hydrogen is to bo put, this amount of oxygen may 
become very dangerous, as for example, in the synthetic 
preparation of ammonia, whore the mixture of gases is 
heated to a fairlv high temperature. In order to avoid 
this, the electrodes may bo separated by a dinphragm, 
which, however, increases the resistance in the cell to such 
an extent that the efficiency of tho apparatus is seriously 
reduced. Tho difficulty has been overcome in a variety 
of ways, and in the Garuti system (see Eng. Pats. 23,663 
of 1896, 12,950 of 1900, 2820 of 1902, and 27,249 of 1003 ; 
this J., 1807, 337 ; 1900, 1121 ; 1902, 778 ; 1906, 94) 
which is used in Italy, the diaphragm consists of iron sheets 
about 1 mm. thick, covered on both sides with a metallic 
not to facilitate tho separation of tho small bubbles of gas 
which collect. The electrolyte is a 26% solution of potas- 
sium hydroxide, which must bo very pure as if it oontains 
chlorides or sulphatos, Cl and SO. ions are formed, 
which attack the electrodes. Other forms of electrolytic 
apparatus are dcsoribod in Fr. Pat. 366,652 of 1006 ; Ger, 
Pat. 198,626 of 1906, Fr. Pat. 397,319 of 1908 ; this J.. 
1905, 1240 ; 1908, 946 ; 1909, 799). 

Tho Elektron Works at Grieshoim on Rhine prepare 
hv^drogon by the electrolysis of potassium onloridfi. 
Throe important products — hydrogen, chlorine, and 
potassium hydi oxide are thereby made in one operation. 
The Masohinenf abrik Oorlikon use a solution of potassium 
carbonate as electrolyte, and the Heraeus Company in 
Hanau use a 20% solution of potassium hydroxide 
maintained at 60— 70“ C. Both firms require an 
expenditure of six kilowatt-hours per cubic metre of 
hydrogen. Where electric power oosta £4 per home-power 
year, as is frequently tho ease in Germany, the electric 
energy necessary for tho production of one cubic metre 
of hydrogen amounts to about three-farthings. 

Large quantities of hydrogen arb also formed in various 
electrolytic processes, such, for example, as the prepara- 
tion of sodium hydroxide. 

4. Other methods. — In this connection may bo mentioned 
the action of water on calcium hydride, CaH., prepared 
by passing electrolytic hydrogen into metallic calcium 
heated in an electric furnace (Fr. Pat. 327,878 of 1902 ; 
this J., 1903, 050), and the so-called hydrolith a nd hydio- 
genito processes. Hydrolith is a white crystalline powder 
consisting of about 90% calcium hyd^de, the remainder 
being oxide or zutride. When treated with water about 
one cubic metre of hydipgeii is evolved from eaoh 
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hydiolith. Hydrogenite consute of 25 parts of ferrosilioon, 
60 parts of sodium h;^droxide, and 20 parts of slaked lime : 
when Buitablv igmted, it reaots with production of 
hydrogen, and the silicates of sodium and calcium. One 
kilo of hydrogenite yields from 270 to 370 litres of 
hydrogen. 

Pictet (Eng. Pat. 14,703 of 1911 ; this J., 1912, 686) 
prepares a mixture of hydrogen and carbon monoxide in 
any desired proportion (by regulating the supply of water) 
by heating together a mixture of water and nydrocarbon 
vapours, such as petroleum. Every litre of petroleum 
furnishes about 3^ litres of gas. (See also Eadische, 
Fr. Pat. 463,114 of 1913 ; this J., 1914, 313.) 

The Garbonium Company at Friodrichshafen, the head- 
quarters of the Zepi>eiin dirigible balloon management, 
]»repare hydrogen by decomposing aoetyJom^ clootrically. 
The carbon is produced in such a fine state of division 
that it commands a high price as a pigment. (Compare 
also Pictet, Fr. Pat. 421,838 of 1910 ; this J., 1911, 542). 

Numerous other methods have been suggested, but it 
would hardly seem likely that many of them could really 
bo considered as sources of cheap hydrogen when com- 
pared with some of those already mentioned. Uyeno 
(Eng. Pat. 11,838 of 1912 ; this J., 1913, 289) treats each 
part of an alloy of 78 — 79 parts Al, 1 — 16 parts of Zn 
and 0-6 — 7 parts of Sn, with 0’025~-0-12 part of Hg. 
After heating to as high a temperature as possible, without 
volatilising the mercury, the mass is treated with hot 
water. 

Teissier and Chaillaux (Fr. Pat. 447,688 of 1912; this 
J., 1913, 234) heat a mixture of barium sulphate and man- 
ganous oxide to a rod heat, dually to a white heat, and 
pass steam under pressure over the resulting mass, when 
the following reaedions are stated to take place ; — 

BaS04+4Mn0 =-BaS-|-4Mn03 

BaS+4Mn0..=^BaB+4Mn0+203 

BaS+4Mn0-f4H,0=BaS04+4Mn0+4Ha 

Jaubort (Fr. Pats. 427,191 of 1910 ; 438,021 of 1911 ; 
this J., 1911, 1068; 1912, 636) prepares hydrogen by the 
ignition and autocombustion of mixtures containing 
excess of a combustible body, capable of decomposing 
steam at high temperatures, with an oxidising agent to 
maintain combustion, and a substance capable of evolving 
steam when heated. Such mixtures are : powdered iron 
20 parts, slaked lime 10 parts, potassium perchlorate 6 
parts; or ferrosilicon 20 parts, lead monoxide 10 parts, and 
soda lime 60 parts. 

Uses of hydrogen. 

Hydrogen is used os a combustible on account of the high 
temperature attainable when it is burnt in presence of 
oxygen (up to 2800° C.). The so-called oiy-hydrogen flame 
is employed, for example, in the fusion and welding of 
platinum and in uniting the edges of lead sheets for making 
vessels to hold acids. The best proportion in which to use 
the gases for wel^ng is one part of oxygen and four parts of 
hydrogen ; if the proportion of oxygen is increased, the 
dame acquires an oxidising action. The oxy- hydrogen flame 
has now been largely replaced bv the oxy-acetylene 
flame, because the latter yields a higher temperature, and 
whilst in the reducing flame about 4 cubic metres of 
hydrogen are required for one cubic metro of oxygen, 
only 700 — 800 btres of acetylene ore necessary. The 
oxy-hydrogen flame is also employed in working fused 
quartz for making laboratory apparatus or quartz mercury 
lamps. 

In the manufacture of tungsten filament lamps an 
inert atmosphere is required in which to heat the filaments 
to a high temperature during their final treatment. 
Generally a mixture of hydrogen and nitrogen in equal 
volumes is employed, and it is of importance that the 
hydrogen should be very pure on account of the tendency 
of the filaments to oxidation. 

Hydrc^en is now largely used for the flUing of baUoons 
and dir^ble airships. It is calculated, as possessing a 
lifting capacity of 1 kilo, per cubic metre, and must be 
of a Boffioient degree of purity not to attack the balloon 
fabric. It is recorded (this J., 1907, 1130) that a baUoon 
burst at MHati in 1606, the fabrio of which was marked 
with spots which oonld be easily torn.- HsBse were proved 


to have been caused by phos^orio and arsenic acids, 
arising from tho oxidation of phosphine and arsine in the 
hydrogen with which the baUoon hod been filled. The 
quantities of hydrogen required for the filling of airshipe 
are on the manufacturing scale, and, moreover, tho supply 
must be regular because of the high rate of diffusion of 
hydrogen ; though improvements m the manufacture of 
balloon fabrics ore now largely minimising this objection. 

In tho last decade two entirely new industries have 
sprung into existonoc, dejxmding on the behaviour of 
hydrogen in presence of certain catalysts. These are 

(1) The synthetic production of ammonia directly from 
nitrogen and hydrogen. (2)^ Tho hardening of fats. 

In 1897 Sabatier and Senderens discovered a general 
method for hydj'ogenating volatile organio substances, 
based on tho employment of certain metals in a fine state 
of division as catalysers. Numerous detailed rosearohes 
have appeared on tho subject in tho Comptes Rendus 
and the Bulletin de la Socittt chimique de France by Sabatier 
and Senderens (1897 — 1905), Sabatier and Mailhe 
(1904 — 8), and Sabatier and Murat (1912). Sabatier and 
Senderens have also published a r(^‘Hum(^ of their rosearohes 
in the Annaks de Chimie et de Physique (1906 [8], 
4 , 319; 1909 [8], 16 , 70); Sabatier has delivered a 
lecture on the subject before the German Chemical Society 
(Her., 1911, 44 , 1984), and a still more detailed aooount 
is to ho found in the recently published book entitled 
“La Catalyse,” by P. Sabatier (see also this J., 1914, 733). 
Tho process consists osHontially in passing the vapours 
of a substance mixed with excess of hydrogen through a 
tube containing a metallic catalyser, such os platinum 
block, nickel, cobalt, iron, or copper, maintained at a 
suitable temperature, which may be the ordmai^ tom* 
}ieraturo, but which is in general from 166—200“ 0., 
180“ C. being frequently the most suitable. Of th^ 
five metals, uiokel is the most active, and together with 
cobalt tho only one capable of producing certain hydro- 
genations such as that of tho benr.eno ring; oopj^r is 
the least active, platinum and iron being intermediate < 
between cobalt ana copper. Tho hydrogen must be rigor- 
ously purified from such substances as hydrogen sulphide, 
arsenide, phosphide, and chloride. This is aooomplished 
by passing it through a long glass tube oontaining copper 
turnings heated to redness, which arrests the major portion 
of the impurities; then through a long tube filled with 
moistened potassium hydroxide to arrost acid vapours 
or hydrogen sulphide, and finally drying tho gas. The 
activity of tho nickel varies very much according to the 
nature of the oxide from which it is prepared, and the con- 
ditions under which the oxide is reduood. Nickel obtained 
by reduction at a bright red heat is practically inert as a 
catalyser, whereas when produced by precipitating the 
hydroxide from the nitrate, drying, s#id reducing at 
250“ C. it is excessively active, but also very variable in 
character. Tho best product is obtained by dissolviM 
commercial nickel in nitric acid, free from hydrochloric acid, 
calcining tho nitrate at a dull red heat, and r^uoix^ 
tho oxide so obtained at about 300“ C. Such nickel is 
capable of producing a great variety of reactions, and 
maintains its activity for a very long time. If the reduc- 
tion is carried out above 360“, tho nickel is of little use 
for reducing substances oontaining the benzene ring, but 
at 260“ or 280“ C. tho resulting substance is quite active 
in this resjieot. Tho presence of infinitesimal amounts 
of chlorine, bromine, or iodine poisons the catalytic effwt 
of nickel, and therefore tho metal should never be 
prepared from oxide precipitated from tho chloride. 
The catslytio activity of nickel exhibits three stages, 
an initial short period during which the dat^yst 
adapts itself to its function, a normal period of activity 
and a period of decline. The second' jieriod of normal 
function is generally very long, and would probably bo 
indefinite if tho metal did not come in contact with any 
traces of substances capable of altering its surface, a« 
may easily be derived from the hydrogen used, from the 
Bubstanoe itself or from the product of tho reaqibion. 
Traces of sulphur or of the halogen elements (as already 
mentioned) completely suppress the activity of nkkel ; 
for example, benzene which has not been oomntetely 
purified from thioikene cannot be tnmsfonned into 
oyolohexane, Mid the presence of o mimite tnoe d brondne 
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in phenol prevents the letter being changed into oyolo- 
hexanol. When carefully prepa^ the nickel can, 
however, be used for a very long time, and Sabatier and 
Senderens quote an instance where they employed the 
same tube of nickel for transforming benzene into cyclo- 
hexane for more than a month. Sooner or later its 
action becomes enfeebled (the more active the metal, the 
more rapid the change), due to traces of toxic substances^ 
which gradually accumulate, and most frequently to 
small amounts of non-volatile tany matters, which con- 
dense on the active surface and so prevent contact with 
the hydrogen and the substance under treatment. When 
an enfeebled S|)ooimen of nickel is dissolved in dilute 
hydrochlorio acid there is always a fetid smell of hydro- 
carbons, and a deposit of brown viscous matter. The same 
effect is noticed when the reaction gives rise to substances 
which arc only slightly volatile at the temperature of 
the reaction, and which gradually impregnate the metal 
and pn’ivont its activity. For example, in the hydro- 
genation of aniline at 190^ C. there is mainly produced 
cyolohexylamino, boiling at 134*^ C., but also 

two non-volatile amines, dicyclohexylamino, (CgHjjljNH 
and cyclohoxylanilino, CgHnNH'CgHg, which boil above 
260® 0 . It is for this reason that it is necessary to avoid 
aUowing the metal to boconm moistened with the liquid 
under treatment, which may bo caused by an, excess of the 
substanoo or by a lowering of the temperature of the 
reaotion tube. 

Hydrogenations can only take place within a oortain 
range of temperature, and both the subatanoe to be trans- 
formed and the transformation product must bo kept in ] 
-the state of vapour. Within a certain limit, the higher 
the temperature the greater the aooeleration of the 
reaction, but changes of temperature may produce pro- 
found changes in the course of the reaction. Thus benzene 
con be converted into cyclohexane, CgHj,, by hydrogen 
in presence of nickel at 70® C., the amount formed in- 
creasing with the temperature and reaching a maximum 
at 180* — 200® C. Then the amount gradually decreases to 
300® C., at which temperature the reaction no longer takes 
place ; on the contrary, cyclohexane is decomposed into 
Danzeno and hydrogen, or into benzene and methane, 
according to the equation: — ' 

3C«H„=2CgHg-fOCIl4. 

Above 300® C. the reaction is limited to the transformation 
of benzene into methane. When a substance is capable 
of adding on several molecules of hydrogen, this can often 
be carried out in stages by a choice of temperature, thus 
anthracene, CjgHjo, at 180® C., is changed into the per- 
hydride, CigHg* ; at 200® C. into the octohydride and at 
2o0® C. into the tetrahydrido. The easiest reactions to carry 
out are those capable of being brought about over a large 
range of temperature suoli as the reduction of an ethylenic 
linkage or of certain nitro-dcrivativejj. The most difficult 
are where the range of temperature is narrow, os in the 
hydrogenation of the aromatic nucleus, and, above all, 
with the di phenols or pyrogallol. 

The reactions may bo divided into four classes : — 1. 
Reduction without fixation of hydrogen. 2. liednotion 
effected with fixation of hydrogen, 3. Direct fixation of 
hydrogen, as, for example, at a double bond. 4. Hydro- 
genations effected with decomposition of the molecule. 

L Reduction without fixation of hydrogen is of little 
importanee. It may be exemplified by the conversion of 
nitrous oxide into nitrogen and water without the forma- 
tion of either ammonia or hydrazine. 

2. Reduction effected with fixation of hydrogen is illus- 
trated by the behaviour of carbon monoxide ; — 
C04-3H,=H,0+CH*. 

The roaotion oommeuoes at 180® — 200®, and is rapid at 
230® — 260® C., BO that with a mixture of 3 vols. of hyc&ogen 
and 1 vol of carbon monoxide, it is practically complete, 
and pure methane rejults. Below 2^® 0., the nickel can 
be UMd indefinitely and is completely soluble in dilute 
hyd||chlorio acid without leaving any carbonaceous 
rMiroe. Above 260® C. tnere is a oomplioation due to the 
reaotion 

2CO-C-1-CO,. 

and at 880®, udien using the mixture of gases whioh is 
totally odkiverted into methane at 200® C., a mixture is 


formod containing in 100 vols., 10*5 vols. (X)«, 67*9 vols. 
CH4, and 21-6 vols. H,. Carbon dioxide is likewise con- 
verted into methane, 

C0,+4H,=CH4+2HA 

and at 300° C., using excess of hydrogen, the reaotion can 
bo made to furnish almost pure methane, by washing the 
resulting gases with potassium hydroxide, diying and 
liquefying, under conditions such that any hydrogen 
present in the mixture is not condensed, and therefore 
escapes. The production of methane by the direct hydro- 
genation of carbon monoxide or dioxide can bo utilistHl 
for the industrial preparation of a gas possessing 
very high cplorific power and cajmblo of being used 
for heating or lighting (Int. Congross Applied Chom., 
Rome, IfiOC, 4th Section, 188). Several methocls have 
been suggested, of which the most promising would appear 
to be the preparation of water-gas at os high a toinperaiuro 
as po8.sible, when it consists of almost equal volumes of 
carbon monoxide and hydrogen, with very small amounts 
of nitrogen and carbon dioxide. By a process of cooling • 
three-qiiartoi’B of the carbon monoxide can bo liquefied, 
giving a gas of the composition one vol, of carbon 
monoxide and 4 vols. of hydrogen, which, when passed 
over nickel at 200® — 260® C., is converted into a mixtur(^ 
of equal vols. of methane and hydrogen. The refrigera- 
tion has the further effect of condensing the sulphur 
compounds present in water-gas, which would poison the 
nickel. 

3. The preparation and careful study of the properties 
of hydrogenated aromatic, or hydroaromatic, compounds 
have long been of the greatest importance on account of 
their close connection with such substanoes as the naph- 
thene hydrocarbons of petroleum and the naturally 
occurring terpenes and camphors. Many hydroaromatic 
substances have been prepared by indirect methods, but 
their direct preparation from aromatic compounds, in 
many cases, has been rendered possible by Sabatier and 
Senderens’ reaction. In the great majority of oases the 
hydrogenation of the aromatic nucleus by hydrogen in 
presence of finely divided nickel takes place at about 
180° C. without any considerable amount of aide reactions, 
and consequently the products are obtained in very good 
yields, (Compare Skita and Ritter, Bor., 1011, 44, 668.) 
llelow 260® 0. toluene, the three xylenes, mesitylono and 
pseudocuraeno give, in almost quantitative yields, the 
corresponding methyl-cyclohoxan(«. Traces of unaltered 
aromatic hydrocarbons are always present, but they are 
easily removed as nitro compounds by treatment with a 
mixture of 1 vol. of concentrated nitric acid and 2 vols. of 
concentrated sulnhuric acid. In the case of- aromatic 
hydrocarbons witn a long side chain, there is always pro- 
duced, besides the principal normal product, more or less 
of the saturated hydrocarbons with shorter side chains, 
e.y., ethylbenzene gives othylcyclohexano and some methyl- 
cyclohexane ; propylhenzene gives propylcyclohoxane 
together with some methyl- and othyl-cyolohexanes. The 
amounts increase with rise in temporaturo, and it is there- 
fore important to limit the temperature to 180® 0. in those 
reactions. Phenol is easily converted into cyclohexanol 
at 180®; thymol and oarvacrol into the correspon^ng 
mothylisopropylcyolohexanols at 180® — 185® and 106° — 
200° C. respectively. 

4. The phenomenon of hydrogenation aooompanied by 
decomposition of the molecule largely depends on the tem- 
perature. Generally speaking, between 300® and 360° C. 
cyclic hydrocarbons are broken down into small molecules, 
principwly methane (see benzene, above). Acetylene gives 
at quite a low temwratnro ethane and small amounts of 
higher gaseous and liquid hydrocarbons. By carrying out 
the reaction at 200® 0., Sabatier and Senderens obtained a 
liquid consisting principally of pentane and' its homologues, 
together with small quantities of ethylenio hydrocarbons 
and traces of aromatic hydrocarbons. The liouid In 
density, odour, and fluorosoenoe resembled Pennsylvanian 
petroleum; whereas the same reaction without the use 
of any hydrogen and at 200®— -300® C. gave rise to 
a liquid consisting principally of aromatic hydrocar- 
bons and Itrongly leeembli^ Caucasian netroicnm. 
On these factl Sabatier and Senderens have tormtikM^ 
a theory of ^ fognmation of natural pelrnleolu. Hiey 
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preBumo thAt in the interior of the earth large nifigiftfl 
of the alkali metals and metali of the alkaline earths exist, 
together with their carbides. These, when acted upon by 
water vapour, would liberate hydrogen and acetylene 
respectively, and reactions similar to the above would take 
place. If the hydrogen was in large excess, then on 
coming in contact with nickel, cobalt, or iron at tempera- 
tures lower than 200® C., American petroleum would 
result, together with large quantities of combustible gases 
(hydrogen, methane, ethane, etc.), such as are actually 
met with at Pittsburgh. If acetylene onooimtered tho 
metals without any appreciable amount of hydrogen, 
there would result principally aromatic hydrocarbons or 
Caucasian petroleum. Intermediate conditions would give 
rise to the petroleums of Galicia or Roumania. 

Finely divided cobalt, such as is produced by tho reduc- 
tion of its oxide, may be substituted for nickel in all of tho 
roootions which tho latter is capable of bringing about, 
but its activity is less markod than that of niokel, and in 
general higher temperatures are ncoossary. Finely 
divided iron, obtained by tho reduction of its oxides, can 
be substituted for niokel in many reactions, but not in all. 
For example, it is possible to use it for reducing ethylenio 
hydrocarbons, acetylene, aldehydes, or ketones, but it is 
useless for transforming carbon monoxide or dioxide into 
methane, and also for the fixation of hydrogen to the 
aromatic nucleus. Another disadvantage is that the 
oxides must be reduced at temperatures between 400® — 
4.50®, which takes six or seven hours to accomplish, for 
if tho temperature is higher then tho catalytic activity of 
tho metal is practically negligible. Copjxjr is also capable 
of producing many reductions, though not all, and on 
account of its cheapness and the cose with which it is 
obtained from its oxide by reduction at 180® C., it may 
becomo of commercial importance. Its activity, however, 
varies considerably according to its method of preparation. 
It is tho boat metal for using in the reduction of aromatic 
nitro derivatives, because its action is only directed to tho 
NOa group, and not to the aromatic nucleus. Nitro- 
benzene can bo thus easily transformed into anilino at 
230® ; between 300® and 400® C. tho reaction is regular 
and rapid, if hydrogen Is in excess, when aniline is 
obtained pure and in a 98% yield. The behaviour of 
(topper is sometimes quite different from that of nickel ; 
for example, at 300® — 330® it converts cyclohexanol into 
cyclohexanone. 

The preparation of chomioal substances by tho process 
of Sabatier and Sonderons is carried out on the commercial 
scale by Poulenc Fr^res, under the direction of Senderens. 

Tho reactions so far described deal with tho action of 
hydrogen in presence of a finely divided metal on a sub- 
stance in tho form of vapour, but many prooesses have 
been devised for applying the principle to liquids, as sug- 
gested by Ipatieff, Paal, Willstiitter, and Skita. The 
method of Ipatieff consists in heating tho substance to 
be hydrogenated in presence of niokel or its oxide with 
l^drogen under a pressure of at least 100 atmospheres. 
Onbe work is described in a series of papers appearing 
principally in the Journal of tho Russian Physical and 
Chemical Society from 1906 to the present time. On the 
whole, the results are very similar to those obtained by 
the method of Sabatier and Senderens, e.j/., the j^omatio 
nucleus is hydrogenated in all cases, benzene giving at 
260° cyclohexane, which is decomposed at 300® C. into 
benzene, methane, and hydrogen with deposition of 
carbon. Acetone and homologiios give secondary alcohols, 
and other examples are summarised in the following 
table : — 


- 

Temp. 

Pressure 
in atmo- 
spheres. 

Product 

Phenol .... 
Camphor . . 
Limonene .. 
Pinene .... 
Carvone . . 
Naphthalene 
Anthracene 

1 

246® 

350® 

300-320® 

265® 

280® 

260" 

260-270® 

120 

120^180 

120 

100—125 1 

Cyclohexanol 

Borneol 

Limonene dlhydride 
Pinene dlhydride 
Carvomenthone ^ _ 

Tetn- and dees-hydridis 
Tetra-, decs-, and per- 
hydrides 


Quinoline, which is only oonvorted into the tote*- 
hy(Wde by Sabatier and Senderens’ method, gives almost 
entirely the dooahydride. Oleic acid at 100® C. and under 
26 atmospheres pressure does not suffer any appreoiable 
change, but at 60 atmospheres pressure it is converted 
into steario acid. 

Pac^a meihod , — ^Many attempts have been made to use 
metals in the oolloidal state as the catalyst in prooesses of 
hydrogenation. In presonoo of certain organic bodies, 
08 proved by Paal, tho stability of oolloidal metal solu- 
tions is considerably inoreasod. The two substances 
principi^y used by Paal are called by Wm protalbinio and 
lysalbinio aoids, and may bd prepare from egg albumin 
(this J., 1902, 996), by heating at 100° C. with 3% aqueous 
so^um hydroxide for one hour. On acidifying with acetic 
acid protalbinio acid is precipitated and is purified from salts 
by dialysis. After washing with alcohol and drying it 
forms a whito powder, easily soluble in a(]^ueou8 acetone 
or acetio acid, and in both acids and alkabs. Lysalbinio 
acid is contained in the mother liquors of protalbinio acid, 
and is isolated by evaporating to a small bulk, and acidify- 
ing with sulphurio acid. It is then purified by pouring its 
conoentratod aqueous solution into alcohol, and is a fine 
white powder, soluble in water. It constitutes about one- 
quarter of tho original weight of albumin. An alkaline 
solution of sodium lysalbinate or protalbinato is treated with 
platinio chloride and a slight oxoess of hydrazine hydrate 
and aUowed to stand five hours. The salts produom are 
removed by dialysis, and tho solution concentrated, first, 
on tho water bath, and then in a vacuum. Tho pr^uot^ 
when dried at 100® C., forms black glistening soales, w)iioh 
dissolve readily in water to a dark brown opalescent sblu- 
tion. Colloidal solutions of palladium may be prepared in 
a similar manner (Skita and Meyer, this J., 1913, 46). 
The solutions are very stable, and oven when concentrated 
can bo boated for some time without undergoing ohange. « 

An aqueous solution of the oolloidal platinum is aoded 
to an -alcoholic solution of tho substance to be hydro- 
genated, and hydrogen passed in. It is of importance to 
keep tho liquid agitated, and temperature and pressure both 
exorcise an infiuonce on tho course of the reaction. (Com- 
pare Skita, Bor., 1908, 41, 2938 ; 1910, 48, 3393.) The 
results obtained are similar to those product by Sabatier 
and Senderens’ mothod, but colloid^ palladium will not 
reduce the benzene nucleus. The reduction of oleio aoid 
to stearic aoid was effected by Fokin (this J., 1907, 1149) 
at the ordinary temperature, using palladium or platinnm 
black. Paal and Roth (this J., 1908, 864) have 
shown that sodium oloato and colloidal palladium giv* a 
00% yield of pure stearic acid, and, further (this J., 19(^, 
611), that castor oil, croton oil, ohvo oil, cotton-seed oil, 
linseed oil, butter, and lard can be completely reduced ly 
colloidal palladium and hydrogen to give in all oases a hara, 
white, brittle crystalline substance. In 1911 Skita and 
Paal patented (Ger. Pat. 230,724) the use of patiadoos 
chloriao and gum arable instead of oolloidal palladium^ 
and they have proved (Ber., 191 1 , 44, 2,862) that stychnine 
in dilute acetio acid containing a little 1% paUadi^ 
chloride and 1% gum arable is reduced to strychnine 
dihydride in presence of hydrogen under two atmospheres 
pressure, and under three atmospheres to strychnine 
tetrahydride. Brucine under similar conditions is con- 
verted into brucine dihydride, 

WiUaidtier's meihod. — The researches of Willstitter have 
made the use of platinum or palladium black in presence 
of hydrogen of almost general application. The substance 
to bo acted on is dissolved in a suitable solvent, mixed 
with platinum block (one-third to one-thirtieth of the 
weight of the substance) and hydrogen led in, during which 
time the apparatus is shaken continuously. In this 
manner ethylenio linkages easily become saturated ; ethyl 
oleate is changed to ethyl stearate ; eugenol and isoeugenol 
give propylguaiacol (Fournier, Bull. S^. C^m., 1810 (4] 

23) ; cholesterol in ethereal solution with one-third ^ts 
weight of platinum black is completely ohan^ to ctmiM* 
ter3 dihydride in two days (WiUst&tter and Mayer, this J., 
1908, 642, 829). The method gives good results with 
aromatic hydrocarbons, which are converted into the 
oorrespondi^ oyolohexanes and also with the terpsiies. 
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Platinum would appear to give in general more satiafactory 
reeulta than pallaoium. 

Synthetic ammonia. 

The affinity of nitrogen for hydrogen is so small that the 
two gases do not unite to any appreciable extent either at 
ordinary or raised tomporature. The b^t mixture of 
these gases for the production of ammonia is 1 vol. of 
nitrogen to 3 vols. oi hydrown, but the limit of the per- 
centage of ammonia attainable under ordinary pressure is 
at high temperatures very small indeed, as will be seen 
from the following table : — 


PercerUagt amount of NH 3 in the equilibrium of the 
reaction 2NH,. 


Temperature. 

ProflBure in atmospheres. 

1 1 

100 1 

200 


400* 

0-48% ’ 

_ 



600“ 

013 

10-8% 

— 

660“ 

00769 

6-70 

11-9% 

6(K)“ 

0-(l48 

4-6 


660“ 

00.321 

.302 

5-71 

700“ 

0021 

21 

— 

750“ 

00169 1 

1-54 

2-99 

800“ 

0011 

M 

— 

860“ 

00089 

0-874 

1-68 

960“ 

00056 

0-542 

1-07 

1000“ 

0 0032 





It would, therefore, appear from the figures in the first 
column of the table that the production of ammonia by 
this process would bo practically impossible. There is, 
however, another factor of the greatest importance to be 
consider^, for the number of molecules on both sides of 
wthe equation 

N,-f3H,=2NH, 

4 mols. 2 mols. 

is not the same, and this decrease means that the per- 
centage of ammonia attainable is proportional to the 
working pressure over a wide range. As will be seen, the 
values for the peroent^e equilibrium at 100 and 200 atmo- 
spheres show a very dinerent state of affairs, and technical 
synthesis becomes a possibility if the equilibrium at such 
pressure can be reached and in a short enough time. The 
process developed is due to the work of Haber and Lo 
Rossignol (Z. anorg. Chem., 44 , 341 ; Bor., 1907, 40 , 2144 ; 
Z. Elektroohem., 1008, 14 , 181 ; 1910, 16 , 244 ; Ger. Pats., 
236,421, 1908 ; 238,450, 1909 ; Fr. Pats. 406,943 of 1909 ; 
see also this J., 1905, 131, 545 ; 1910, 485, 488, 1057 ; 
1913, 134 ; 1914, 49). Haber has shown that with suitable 
catalysts it is possible to work at temperatures ranging 
between 500° and 600° C. and at high pressure, so that the 
oquilihrium is nearly maintained with a high rate of flow 
ox gas. The actual process used by the ** Badischo Anilin 
und Soda Fabrik,” which firm has taken over the patents, 
is based on the description given by Haber (see this J., 
1913, 134). It consists in compressing a mixture of 1 vol. 
of nitrogen and 3 vols. of hydrogen in presence of a catalyst, 
when under a pressure of 175 atmospheres and at a tempera- 
ture of nearly 550° C. about 8 % by vol. of ammonia is 
formed. The gases pass from the compression cylinder to 
a cooling arrangement, where the ammonia liquefies, and 
may be drawn off, or water may be directly introduced 
into the apparatus, and under the pressure used a oonoon- 
trated solution of ammonia produced directly. The very 
hijgh pressure used limits the space which may bo filled 
with tno catalyst, but more than 1 kilo, of ammonia can be 
produced per hour for each litre of oatalyser space. The 
necessary heat is produced by the reaction itself, for 13,000 
grm.-o^ories are set free at this temperature by the 
formation of 1 grm.-equivalent of ammonia from its 
elements. Haber doscribes osmium as the best catalyst 
but^for use on the large scale it cannot be seriously con- 
sidered, as the world’s stock does not ^amount to much 
over 100 kilos, and only small amounts are obtained 
annuaUy. Next in order comes uranium, which, in the 
form containing carbide, such as is produoed in the eleotrio 
furnace from uranium oxide and carbon, orumblee under 


high pressure to a veiy fine powder possessing at 500” 
very mgh oatalytio activity. An essential when ui 
uranium is that no water or substances which would g 
rise to water should bo present in the gases. When t 
process came to be apphed on the large scale, diffiouh 
of quite an unusual nature had to be overcome, m 
particularly in the construction of apparatus to withsta 
the necessary pressure and temperature. Steel loses 
carbon at the temperatures in question, so that its ca] 
bility of withstandmg pressure is rcduc^ to a minimu 
Iron .completely changes its properties and at high te 
peratures becomes, in quite a remarkable degree, pervic 
to hydrogen under high pressure. But these and ma 
other difficulties have now been completely overoon 
and the works of the Badischo Company at Oppau, m 
Ludwigshafon-am-Rhoin, are producing largo quantit 
of ammonium sulphate annually. The process is n 
without danger, as very slight amounts of oxygon or 1 
entering the apparatus are sufficient, at the high presdUJ 
to cause explosions. Automatic devices for indicating t 
presence of oxygen have been introduced, end the danj 
from explosion is guarded against by setting up t 
apparatus in bomb-proof chamboTB. A very carmul stui 
has been made of the various catalysts whi^ can be use 
and it has been found that in general they are made mo 
active by the presence of certain foreign substances 
promoters ; in many cases a very minute quantity is sui 
cient to raise the catalytic activity very considerab] 
Among the more important promoters are the oxide 
hydroxides, and salts r>f the alkali metals and of the moti 
of the alkaline earths. Moreover, osmium and uraniu 
are not by any means the only possible catalysts, for in 
itself, manganese, or tungsten can be used with goi 
effect. Another factor of great importance is the reco 
nition of certain specific poisons for ammonia oatalysl 
The most active poisons are sulphur, selenium, tcUuriui 
phosphorus, arsenic, boron, or the hydrides of the 
elements ; also many organic compounds and corta 
metals of low molting point, which can easily bo formt 
from their comiKiuncls oy nkl notion with hydrogen ; f 
example, lead, bismuth, and tin. Extremely minu 
Quantities of oxygen-sulphur compounds, such as sulphi 
dioxide, which are almost always present in the pare 
commercial products or in the so-called pure gases, suffi 
to render the catalysts absolutely inactive or to dimini 
their activity very considerably ; thus iron prepared fro 
its oxide with a content of 0-01 % Na,S 04 or containii 
0*1 %S is quite useless. The recognition of these fac 
necessitates the preparation of contact materials free fro 
such poisons, and also the very careful purification of tl 
gases which are to bo used. As little as one part per milli( 
of sulphur in the gas mixture can bo injurious, so thi 
oven electrolytic hydrogen has to bo further purifie 
The nitrogen is prepared by the Linde method, or I 
passing air over heated copper, and the hydrogen by ai 
of the methods already alluded to. In ordw to fn 
hydrogen from traces of carbon monoxide treatment wil 
caustic alkalis at high temperatures is especially recor 
mended (Badischo, Fr. Pat. 439,262 of 1912 ; this J., 191 
722) ; for instaroo, hydrogen containing 1% CO can 1 
treated with (a) 80% caustic soda at 260° under 50 atmi 
spheres pressure or (b) 25% caustic soda at 240° C. und 
2 OO atmospheres pressure. Great as the possibilities < 
this process seem to be, neither the Chilian nitrate n< 
Norwegian nitrate industries are likely to suffer thereb 
for the annual increase in demand for those substances 
calculated to amount to 185,000 tons of ammoniui 
sulphate. 

The hardening of fats. 

The hardening of fats consists in adding to the glyoeric 
of an unsaturat^ acid the necessary number of atoms < 
hydrogen to convert it into the glyceride of a saturated aoi 

Though by weight the amount of hydrogen required i 
converting an oil into a workable solid fat is not gree 
the volume of hydr^en assumes enormous propoitioi] 
One ton of oleic acid requires roughly 79,000 litres 1 
2800 cubic feet, and one ton of triolein requires 75, 9< 
fitres or 2680 cubic feet of hydrogen. It has ni 
been foai^l ppiiible to obtain any accurate Idea < 


oMeaunr-mpMuBoiiM) oaauEcm, usn or aroiioom 


1141 


the amowt of oito which are thoi treated annuaUy hut 
It may be mentaoned that the linde Company’e mrtC 
for the pn^uotion of hydrogen (thU J., 1911 , 746 "931 h 
o^ed ou^ yariouB faotorios for fat hordeninR 
to tlw extent of 1000 cubic metres per hour, which amount 
? harden 100.000 tons of fat annually. There is 

Norway capable of Voduciug 
46W cubic metres of hydrogen by an electrolytic method: 
and of hardening 160 tons of whale oil every twenty-foui 
hours (Offerdahl. see later). The reason why the hardening 
of fats has afwumed such large proportions is that so muoh 
of the natural supply of hard fats is now employed in the 
making of marganne and other foodstuffs, that the 
amount of such fats available for soap boiling has been con- 
siderably encroached upon, and henoe it has become 
necessary to find other sources of hard fats for the latter 
purpose. One of the principal oils submitted to the 
process of hardening is whale oil. of which the world’s 
supply in 1912 amounted to 1,200,000 barrels (about 42,000 
tons), more than half of which was obtained from Norway 
(Offerdahl, this J., 1914, 32) Ten or fifteen years ago 
only small amounts of whale oil were used in the tanning 
industry or for lubricating, its taste and smell prohibiting 
its employment for other purposes. More recently larger 
q uantitiM have been worked up for the isolation of glycerol. 
The oil is now almost entirely hardened to a substanoo 
melting between 40“ and 60“ C., which possesses neither 
taste nor smell. 

Although in the application of Sabatier and Sen- 
derens’ reaction, substances are only used in the state 
of vapour, and those authors lay stress on the point 
that the catalyst should not bo allowed to become moist- 
ened with the substance under treatment, the present 
methods for the hardening of oils are the direct outcome of 
the researches of Sabatier and Sonderens. The first patent 
dealing with the hydrogenation of oils in the liquid form 
was taken out by Norraann (Eng. Pat. 1516, 1903 ; this J., 
1904, 26). This patent marks the commencement of a new 
industry, but, in view of more recent work, it does not ap- 
pear to contain many of the essentials of suocess, some of 
which are ; — 1. The preparation of the catalyst in a suitable 
oondition. 2. The proportion of the catalyst used. 3. The 
tem^rature at which hydrogenation is carried out. 4. The 
refining of the fatty body. 6. The application of continu- 
ous moohanical agitation. 6. The use of hydrogen free 
from hydrogen sulphide, 01% of this gas being sufficiont 
to stop the reaction. The importance of some of these 
j)oints is illustrated by the following records of experiments 
by 0. Hehner; — 


***° waiting «olid wm 87° 0. Fto.» 
^ Rostrate the necessity of exeroisinff care in the 
preparation ol the oatalyat. Niokek prep^ bm ^ 


nbaerbtd 
Ra^c Oil 



Ct H, ah^orb^d 

Whale 0»l N.T PCi>*vi> trrecT or o«icm •»> Ni 



SzNi mQM oiiM 


hydroxide or from the nitrate, through the oxide, 
was of approximately equal effect with whale oil at 
260*, though muoh less active in the latter case at 180*0., 


Whale Oil 



Figs. 1 and 2 show the behaviour of whale oil and rape 
oil respectively when submitted to the action of hydro^n in 
presence of reduced nickel The time during which the ex- 
periment lasted and the volume of hydrogen absOTbed are 
£idioated in these and f ollowiM I* ^ 

that the iodine value of the whale oil feU from m-7 to 38. 
And thojB^ting-poiisb of the resul^^d to 38 C Wito 
the rape oil the iodine AWirpitioB feU from MMi't to S-S, and 



whereas nickel prepared hy strongly heating the nitrate and 
laduoing the resulting oxide was practioally without effoot 
on liniTO oil, and nickel obtained from the sulphate 
throutth the hydroxide (probably oontaining traoes of 
snlnto) was markedly less active than carefully purified 
from the hydroxide. The foUolriQd example, tefceii 
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aiojofl with some other data here quoted, from evidenoe 
h^ded into court in the oMe of Joseph CrMfield and Sons, 
Liml^, V. Teohnioo-Chemioal Laboratories, Limited, may 
be cited in further exemplification of this point. The 
iodine value of an oil was decreased from 1084 to 72‘1 by 
treatment with hydrogen in presence of nickel obtained by 
igniting nickel carbonate at 400®— 460®, and reducing the 
resulting oj^e with hydrogen at 400® C. A specimen of 
the same oil had its iodine value lowered to 13*2 when 
treated in presence of nickel prepared from the carbonate 
by roasting at 300° for 6—6 minutes, and reducing the 
resulting oxide with hydrogen at 300° C. for 4—6 minutes. 


406 * 



I ho curves in Fig. 6 show the great importance of 
selecting a definite proportion of the catalyst, and also, in 
common with most of the previous curves, the effect of 
t^lmporaturo on the absorption of hydrogen. With 0*6% 
of mokel there was practically no absorption of hydrogen, 
even on raising tlie temporaturo to 250® ; with 1% of 
nickel absorption was slow at 180°, increasing rapidly on 
raising the temperature to 260°, whereas with 6% of nickel 


C( H, ahffhtd 
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the absorption was si the end of seven and a half hours 
considerably greater at 180° than it was at 250® C., when 
using only 1% of nickel. Figs. 6 and 7 show the effects 
produced by the presence of arsenic and sulphur in the 
hydrogen or by using commercial gases, such as water-gas. 
By unpurified hydrogen is meant the gas such as would 
bo obtained from a good specimen of zinc without further 
removal of impurities. Hydrogen containing arsenic 
was generated from an ordinary sample of zinc. Hydrogen 
containing much sulphur refers to the gas passed through 
a veiT dulute solution of hydrogen sulpmde in water. 
The effect of hydrogenation on a variety of acids and oils 
is well inmtE^tM by the figures contained in the frillowing 
Uble, recults of nameroos experiments 

conduoted, fiy F. Femore. 
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Despite the large amount of work which has been done on 
the hardening of fats, the literature on the subject is 
very meagre, and almost the only information which is 
forthcoming is in numerous patents.* A good, though 
brief description of many of the processes and forms of 
apparatus employed is to bo found in a paper by C. Ellis 
(this J., 19]z, 1155). There is, however, one patent 
(Lessing, Eng. Pat. 18,998 of 1912 ; this J., 1913, 917) 
not mentioned in Ellis’s paper, which apiiears to differ 
materially from others, more partieukrly in the novel 
method for bringing catalyst and oil in contact. According 
to this process hydrogen containing 6 — 10% of carbon 
monoxide, such as may easily be }>ropared from water-gas 
or the thermal decomposition of coal gas or hydrocarbons, 
is passed over reduced nickel, with formation of nickel 
carbonyl. The nickel need not be pure, but in the form of 
such complex mixtures as are obtained in the treatment 
and reduction of nickel ores. The mixture of hydrogen 
and any desired proportion of nickel carbonyl is then passed 


*Engli»h Patents.— 1516, 1003; 2620, 1007 ; 9112. 1908* 
,m2, 7726, 29,612, and 30,282, 1910 ; 72, 4702, 6773, 18.282 
18,310, 18,998, 23,377, 23,643, and 28,764, 1912 ; 16,283 lofs ’ 

Oerman Potertf*,— 266,600 and 260, M6, 1911. 

French Patent.— 378,628, 1907 ; 426,343, 1910 : 425,729 and 
433,294, 1911 ; 489,262, 441,097, 447,420, 447,688, 449,668. and 
460.703, 1012 ; 468,446, 1918. 

U.S, Patents.— l,004fiU and 1,004,036, 1911 ; 1,040,631. 

1,040,632, and 1,048.680, 1912: 1,068,788, 1,069,7^, anj 

lj060,673, 1918. (See ^ J., 190^, 26: l(io7, 1160 ; io08, 296 ; 
1909, 1006 : 1910, 1896 : 1911. 966, 101^. 1266. 1461 ; 19li, 1891 
898, 448. 728, 826, lOM. 118& : 1918, 1^84, 1^8, 47^, 497. 648 
«10 M*. rS; 7 ». 7M, < 17 , tM, 111#.’) ' ’ ’ ' 
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into the snUUnoe to be hydrogenated at a temperatore 
between 200* — ^240® C., when the nickel carbonyl is decom- 
posed and elementary nickel, in a very pure and particularly 
active form, is produced. The proportion of nickel 
carbonyl required is very small, excellent results having 
been obtains with an amount equivalent to 0*1 part of 
nickel per 100 parts of oil. Fresh nickel carbonyl is always 
passing into the substance to be hydrogenated, and the 
nickel is believed to act in the nascent condition at the 
moment of decomposition of the nickel carbonyl. This 
seems to be borne out by the fact that if the same per- 
centage of nickel be intr^uced into an oil as nickel car- 
bonyl, the latter decomposed and then hydrogen passed in, 
there is practically no result from tho commercial point of 
view. (Compare C. Ellis, loc. cit. ; Shukoffs Ger. Pat., 
241,823 of 1910.) 

The process of hydrogenation gives rise to fats of any 
desired degree of hardness, which are used at tho present 
time primarily for soap making. It is stated that the 
soaps produced are very hard and do not lather well, but 
this objection would not appear to bo of a very serious 
nature, as the hardened fat could be mixed with a suitable 
quantity of another fat, which would give the desired 
quality to the resulting soap. Hardened fish oil is odour- 
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less and gives a good soap, but ufalsss the iodine vflue of 
the oil has been lowsted during hydrogenation to 50 or lees, 
then, on ironing materials washed with such soap, the 
odour of fish oil again becomes noticeable. Haraened 
oils seem likely to be used largely in the future for 
lubricating purposes, and as fo^tuffs. Even at tho 
resent time ha^ent^ cottonseed oil, a substance resem- 
ling lard, is used edibly, and a groat number of 
physiological experiments carried out on the edible pro> 
perties of hardened whale oil (Offerdahl, loc. cit.) nave 
proved it to be easily digested. One point, however, will 
require very careful consideration in this respect, namely, 
that an oil hardened by a process including nickel as 
catalyst always contains smkll amounts of niokel. Offer- 
dahl has shown that the average amount of niokel in 
hardened whale oil is from 0*6 — 2 mgrms. per kilo., whilst 
tho most found was 4 mgrms. per kuo. D^pite the facts 
that 90‘8% of nickel taken is eliminated from the system, 
and that Normann and Hiigel {HalbrnonatMehn/t fUr 
Margarin-induatrie, 1913, VI., No. 17) have shown that 
this amount of nickel is very much loss than that contained 
in many foodstuffs, propar^ in niokel vessels, which have 
hod no injurious effects on those who have eaten them, the^ 
matter is one which will require detailed attention. 
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Patent Spsoifioations may be obtained by post by remitting as follows , 
Unglith. — Sd. each, to the Comptroller of the Patent Office, W. Temple Franks, Esy., Southampton Buildings, Chancery Lane, 
London, W.C, 

Unifed StatM.—U, each, to the Secretary of the Society. . 

French — 1 fr. 05 c. ouch, as follows: Patents dated 1902 to 1907 inclusive, Belln at Cle., 50, Hue des Francs Bourgeois, 
Paris (3e.) ; Patents from 1008 to date, L'lmprlmorie Nationale, 87, Hue ViolUe du Temple, Paris. , 


I.--GENERAL PLANT; MACHINERY. 

Patents. 

JSmoke arul like particles in air or gasei ; Treatment of . 

G. B. Burnside and J. S. Anderson, Glasgow.,, Eng. 
Pat. 23,605, Oct, 18, 1913. 

The particles are caused to coalesce and condense by 
treating the gases with moist steam which has been 
electrified by passage through a fine jet, — W. H. C. 


Sizing and dasaifying comminuted maUriala’; Process 
and apparatus fot -^ — . H. M. Sutton and W. L. 
and E. G. Steele. Dallas, Tex. U.S. Pat. -1,114,936, 
Oot. 27, 1914 ; date of appl., Jan. 22, 1914. 

The materials are fed upon a continually moving, 
transversely inclined bolt, having a roughened surface. 
A vibratory motion is imparUid to the bolt from below, 
the frequency of the impulses increasing from the feed 
t)oint onwards, thus causing tho particles to diverge from 
their ndrmal path at increasingly greater angles according 
to their dimensions. The products of different sizes 
fall into separate receptacles. — ^W. H. C. 

Evaporating-acederatm. E. C. Dun. Santiago, Cuba. 
U S. Pat. 1,110,762, Sept. 16. 1914; date of appl., 
Mky 3, 1911. 

The condensed water and air from the heating chamber 
of the evajK)rator enter tho receiver, 1, through the 
pipes, 16. 16, and tho water accumulating at the bottom 
of the receiver causes the float, 3, to rise, closing the val^, 
29, and opening tho steam valve, 34, Steam enters the 
pump. 22, which commences to pump the water 
the receiver. When the float sinks to the bottom of the 
receiver, the valve, 29, connected by way of pipe, 
with a vaonnm pump, ii open^ a^ the 
is shut. The vaennm pomp, withdraws the air from the 
iwAidver and air from the external atmosphere 
•ntem the float throngh the valve, <1, and the hollow 


shaft, 4, and drives out any water that may have entered 
tho float through tho valves, 8. If any steam enters tho 



Filler-leaf. N. A, Burgess, New York, Assignor’^to 
Butters Patent Vacuum Filter Co., Ino. U.S, Pat. 
1,114,224, Oot. 20, 1914 ; date of appl., Aug. 80, 1918.||f 


pipe fitted to the filter-leaf has an 
by “ oveAppiiig Up b*P 0 *th ths 
i the filter-cake. — Vf* ^ 
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Beparating apparatus, P. Kropp. Fr. Pat. 469,078, 
Feb. 20, 1014. Under Int. Conv., Feb. 21, 1013. 

. Solid particles suspended in a liquid are removed by 
imparting to the latter a motion similar to that of a 
breaking wave by means of appropriate baffles. — W, H. C. 

Absorption and decoloration; Method of Reding . 

G. H. Hollsing, TrolMttan, Sweden. Eng. Pat. 
22,063, Sept. 30, 1913. 

Sjss Qer. Pat. 276,343 of 1913 ; this J., 1914, 1083.— T.F.B. 

Driers; Continuous automatic centrifugal ». C. A. 

WendeU, JoUet, III., U.S.A. Eng. Pat. 4808, Feb. 24, 
1914. 

Seb U.S. Pat. 1.088.764 of 1914 ; this J., 1914. 631.— T.F.B. 

Separator-} Centrifugal . W. Mauss. Johannesburg. 

Transvaal. U.S. Pat. 1.116.862, Nov. 3, 1914. Date 
of appl., March 26, 1913. 

: See Eng. Pat. 6478 of 1913 ; this J., 1913, 868.— T. F. B. 
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ISxpilosions in Mines Committee ; Sixth report of the . 

[Cd. 7638.] 17 pp. (See also this J., 1913, 476, 688, 
1148.) 

Firedamp in the air helps the inflammation of coal dust, 
but it does not appreciably diminish the protective 
ofleot of an admixture of fine uninflammable dust, 50% 
of which should pass a 200-me8h sieve. Water spraying 
must bo uniform ; an atomiser is best. To prevent 
|)ropagation of flame from coal-dust when a 24'OZ. charge 
V of powder is fired into it, 30% of water is required, and 
60% in the case of the cannon and 6 lb. of coal dust, or 
coal gas and air through 160 ft. of the 3-foot ^Uery. 
Reduction of the oxygen to 17% would not prevent 

• explosion, and would bo harmful to the miners. Home 
Omoe recommendations are : (i) 60% of non-inflammable 
dust (pulverised argillaceous shale is recommended), or 
(ii) 30% of water in the dust throughout the roads, or 

• (iii) a combination of these. — 0. E. M. 

Acetylene ; Quantity of necessary to cause an explosion 

in a dosed space. Bosnisohe Mektricitats-A.-Q. Z. 
Bayr. Rev.-Voreins, 1909. Nr. 6. J. Oasbeleucht., 
1914, 57, 65. 

A MIXTURE -of acetylene and air will not explode if the 
proportion of .acetylene is less than 2*6%. The experi- 
ments were carried out in a large chamW of 11 cb. m. 
capacity, ignition being effected by a flame. There is no 
-danger of explosion in dwelling houses, etc., having 
rooms with over 40 eb. m. air space, if the charge of 
carbide does not exceed 2 kilos. — ^A. T. L. 

Carbonisation results with coal stored in the open and in 
bunkers. K. Bunte. J. Gasbeleuoht., 1914, 57, 460. 

‘ Tests were made at the Karlsruhe experimental gas works 
with the same coal, part of which haid been stoi^ in the 
< open air for 3^ years to a height of 3-6 metres, and part 
in bunkers to a height of 3 metres. The results showed 
.that BO far as gasification was conoemod there was 
ijractically no difference effected by the method of storage, 
but that the coke from the coal stored in the open was 
much smaller and more friable. — J. H. J. 

'Coke-oven gas; Long-distance transmission of R, 

Witseek. J. Gasbeleuoht., 1914,57,361—368,389—392. 
The history of the coke oven and its development into 
the modem regenerative form, with by-product recovery, 
are discussed. It is shown that there are advanta^ 
in manufacturing in a large oven, situated in a coalfield, 
and distributing through considerable lengths of pipe, 

• over mann&oturing on the small scale near the consumer. 
'^Bxamples ol inodm installations are described in detail. 

— 0. E. M. I 


Producer gas; The Hibar rotating graU generator f^ 

V. 0. Keller. J. Gasbeleucht,, 1914, 57, 80—^ 

The r(mf of the generator is ]^vided with a hopper for 
admitting the charge, and a lo^ ohambm*, so as to seal the 
interior of the furnace from the air during the feeding. 
The hearth of the fumaoe hius the form of an inverted bowl 
which can be rotated by means of worm gear. The rotating 
bowl contains the grate whioh is composed of two parts. 
On the lower part there is a star-shap^ ho(^ A star- 
shaped o]Mning leads from here to the top of the grate, 
and permits the air and steam mixture to be admitted to 
the furnace. By means of a simple mechanism, the 
cogged wheel which drives the hearth can be engag^ by 
worm wheels on either side. The direction of rotation can 
thus be reversed and a tilting motion imparted to the ash 
basin. The consumption of fuel is more thorough with 
this than with other generators.— J. N. P. 

Blast- furnace gas; Cleaning and utUisaiion of . 

J. E. Johnson, jun. Met. and Chem. Eng., 1914, 12. 
686—692. * 

When the gases contain a large amount of water 
vapour some may be removed even by wet scrubbing. 
The total heat available per lb. of di^ fuel gas oon- 



Bumed is greater in unwashed gas at 400° F. (204° C.) 
containing 35 grms. moisture per ob. ft. of gas at 
60° F. (17° C.) than in washed saturated gas at 70° F. 
(21° C.) or at 126° F. (62° C.). It is best to use three or 
four outlets from the furnace top. The downtakes should 
be as nearly vertical as possible ; explosion doors should 
be horizontal. The Mullen dust catcher oomprisea an 
admission chamber suspended from the orown of the 
oatohor and having vertical outlet tubes in its floor, the 
tubes projeoting towards and ending 4^' — 6" away from 
the Bunaoe of water maintained in continuous flow by a 
supply pipe at the centre of an inverted oone-shaped water 
container. The gases pass through an annular chamber 
Burroundi^ the admission chamber to the outlet. In the 
Brassert-mttiim primary dry cleaner, used after the 
ordinary centrifugal dust chamber, the gases enter tan- 
gentially an annular ohamber, B, the lower end of t^e 
outlet being flared. Below the outlet, the ohamber is 
laraer and contains side baffles, F, and a central oonioal 
baffle, J. A cone, H, is placed at t)^ bottom of the oonioal 
dust ooUeotor, Q. In a modification the end of the outlet 
to burel^ihap^ a spiral deflector to placed in the annular 
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'Chamber, B, and an annular chamber is formed outaide 
^e bafflee, F, which ha're vertical spaces between them. 
In another modification bars on the outer wall of the 
chamber, B, and extending above and below the flared 
end of the outlet, replace the baffles, F, and cone, J. 

—W. F. B. 

<7oaZ gaa reaidmU, F. H. Wagner. Met, and Chem. Eng., 
1914, 12, 695—702. 

The following results have been obtained with the Feld 
hot tar washing process (see Eng. Pats. 20,139 of 1907 and 
9086 of 1910 ; this J., 1908, 1011 ; 1910, 999). 


'Washing without Pdouze condenser. 


Qaa tenuK^r- 
ature at inlot 
to waalier. 

Tar content in 
grains per cb. ft. 

Grains^ 

Efflnicncy, 

% 

Gas passed 
per 24 hrs., 
cb. ft. 

Inlet. 

Outlet. 


1.31" F.(65"0.) 

n'612 

0-2930 

11-219 

97-46 

2,463,000 

127" F.(53"C.) 

10*386 

0-2160 

; 10-170 

97-92 

2,463,832 

129" F.(54"C.) 

10-818 

0-2930 

' 10-626 

97-29 

2, .341,800 

129" F.(64"C.) 

13-618 

0-4170 

l.S-101 

96-92 

2,397,000 

120" r.(52" C.) 

9-907 

0-5250 

0-382 

94-70 

2,400,000 


Washo 

r with P 

'dome cc 

mdenser. 


140" F (60" C.) 

10-060 

i 0-0436 

10-0064 

99-56 

2,000,000 

194" F.(90"C.> 

13-100 

0-0872 

13-0128 1 

1 

I 99-34 

1 

2,600,000 


With the Feld system of ammonia extraction (see this J., 
1912, 430 and 1911, 1381) combined with the Bueb process 
for the extraction of cyanogen (this J., 1903, 204) a plant 
carbonising 300 tons of coal per day, working 250 days per 
year, gave the following results ; — 

(iyanogen 1147 cwt. at £S 2s £3550 

Siilphato 12,047 cwt. at 148 £8433 

NH, ill press cake 266 cwt. at 32s. 6d £4.32 


Total gross earnings £12,421 


The working expenses were : — 

Matcriala £770 

Steam £846 

Power £560 

Miscellaneous £208 

Labour £521 


earth currents is attributed to the electric tramwayi in 
the streets. These vagrant currents are assisted by im- 
purities introduced into the soil through acids formerly 
discharged by factories in various places. The damaged 
pipes are for the most part situated under the tram rails, 
and oast and wmught iron tubes were equally attacked. 
In a large number of lead pipes, the metal was transformed 
into a brown powder, whereby serious leaks of gas ooouired. 
The aooumulation of gas led in one instance to a disastrous 
explosion. Especial damage has been caused at the gas 
works where many lines converge, through stray ourrents 
travelling along the main pipes connected with the plant. 
The water conduits and oil pumps were thus destroyed. 
Accidents also arose from the difference in potential 
existing between the earthed gas plant and the tram rails, 
which led to discharges between tno two. In addition to 
electrolytic actions, a number of accidents have oiison 
through lightning discha^es. Those have struck the 
overhead live wires, or in some oases exposed metal 
fittings, and created a short circuit between the electrical 
leads and the gas mains or telephone wires. The dis- 
turbances at the gas works have boon obviated by suspend- 
ing cleotrioal traction altogether and by interrupting the 
metallic connection between the street mains and the gas 
works. This has been effected by the use of flanged joints 
between the pipes, {^ked with layers of mica. This 
method however hM introduced an ^ditional danger on 
account of lightning disohargos. Electrical charges con- 
centrated in the ground surrounding the works tend to 
pass along the whole length of pi|x)S as offering the path 
of least resistance to distribution in the earth ; currents 
thus tend to leap over the insulated section and cause 
dangerous discharges at the metallic termini. The para- 
sitic earth currents arise from the differonoo in potential — 
in some cases amounting to 20 volts — ^between the tram 
rails and adjacent pipes, and these can best be minimised 
by lowering this ^tcntial. It is desirable therefore to 
increase the conductivity of the rails. Short circuits by 
lightning discharges can be obviated by more carefully 
arranged installations. — iT. N. P. 

Petroleum ; Notes on the composition of Mid-Continental 

{U.8.A.) . F. W. Bushong. J. Ind. Eng. Chom., 

1914, 6 , 888—890. 


Total working expenses £2405 

Net earnings per year less interest and depreciation .... £10,016 

— W. F. B. 

Tar f Electrical removal of from gas, F. W. Steere. 

J. Gas Lighting, 1914, 128, 309 — 311. (See also this 
J., 1914, 1000.) 

Week crude oosJ-gas or producer gas is submitted to an 
alternating high-tension msoharge at 40,000 — 80,000 volts 
i a an ioniser, the tar fog condenses to largo globules, which 
can be readily removed by a centrifugal or bv a Pelouxe 
and Audouin extractor. In an experimental apparatus 
treating 30,000 cb. ft. of gas per hour, rioh ooal-gas given 
off during the earlier part of the coking period was passed 
through a washer-oooler and then through the ioniser. 
The best temperature was 65° — 80° C. (149° — 176°P.). 
The naphthalene was separated in crystalline form by 
passing the tar-free warm gases from the tar-extractor 
throu^ a waeher-coolor, and the cooled gas contained only 
saffleient naphthalene vapour for saturation at the tom- 
porature of the gas. The separated tar contained little 
Mnsene and toluene, a larger proportion of these con- 
stituents remaining in the gas and increasing its illumina- 
ting power. This effect was increased by raising the 
temperature at which the gas entered the ioniser. The 
prooess has been used oontinuously since January for 
removing tar from producer gas for use in ongi^.^ ^ 

Qaa and water mains ? Corrosive action of electrical emrrerUs 

on fbe in (he town of Oablem a. N. {Austria). T. 

Herrmann. J. Gasbeleucht., 1914, 67, 88 — 89. 
ATTBimoE is drawn to the serious electrolytic corrosion 
oi water and gas mains in Gabions. The origin, of, the 


The results of repeated fractional distiUations of a sample 
of Oklahoma })etroleum are given. The crude oil had tne 
sp. gr. 0*8513 at 15°/15° C. (the original oil at the well was 
lighter, some gasoline l)eing lost during transport). The 
total gasoline fractions (b. pt. up to 150° C., sp. gr. 0*6296 — 
0-7687, n*.f=: 1*3616—1-4300) amounted to 13-77% and 
the kerosene fractions (b. pt. 150° — 300° C., sp. gr. 5-7716 
0*8630, nV“= 1-4320-1*4760) to 28*80% by vol The 
fraction of b. pt. 296°— 298° 0. yielded 10% of a red osonide 
(compare Moiinari and Fenarolj, this J., 1908, 1146) of 
which a portion purified by dissolving in ether had the 
composition, C, 7 H, 0 O,. The fraction of b. pt. 262° — 264° C. 
was refined by treatment with liquid sulphur dioxide 
(Edeloanu, this J.. 1010 1 43 ; 1914, 343) ; the oil recovered 
from the sulphur dioxide extract yielded a nearly white 
ozonide which after being })urifiod by washing its ethereal 
solution with potassium hydroxide had the composition 
C.}Hj,0,* The reaction of unsaturated hydrocarbons 
with ozone ih considered to be a valuable moans of detecting 
new constituents of petroleum, which constituents can be 
extracted from the oil by moans of liquid sulphur dioxide. 

—A. S. 


Viscosmeiers [for mineral oiU\ ; Comparison of Bugler's 

and Barbey's . C. Bahoux. Les Mati^res Grasses, 

1913, 6 , 3221—3224. Petroleum, 1913, 9, 161—102. 
Babbey’s ixometor measures the fluidity of an oil, but does 
not give information of the behaviour of a lubricating oil 
in practice. In the case of machine oils, whose flu^ty 
is usually determined at 36° and 50° C., the results are 
concordant, but for testing cylinder oils (100° G.) Engler’s 
-risoosimeter is preferable, since less time is required. 
Moreover, the use of an oil-bath with the ixometer involves 
a considerable error due to the irregular distribution of the 
heat, whereas the heating hath <» Engler’s appaiatos is 
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obtained with the two 
apparatug do not agree m all cases, the Iriotion ooeflSdent 
being greater m the ease of Barbey’s apparatus which has 

* 1 . “‘■lo'' fnotion coefficient ^1 pu. more 

rapidly threngh the outlet tube of Barbev'i 

PMn^iWhfi < notiiienblo wi4 com- 

foction coefliciont of which is lower than 
that of mineral oils of equal viscosity. Only mineral oi£ 
samft^ viscosity that have been refine^ etc., in the 
same ^ay can be compared by means of Barbev’s 

Si:^‘rv tK^te e.lculatcdintoBar/ey 

^^720.000, 

v.a.m. 

Setori of »Ki * r'“''y 

S ?(S)“ 0 Tf ^ mincraurat 

to oitatc^l ^"? "®‘.'‘l-P“'’*We without correction 
tested at ,15 C., or to compound oils.— C. A. M. 

o»«y . £. Giaefe. Petroleum, 1913, 9, 303 — 307 

col-mn conciete of ,uper- 
r^d chambers having the construction shown in Fk 1 
It has given excellent results in the manufacture of 


4<^tt In the cue of oil. containing amhaltom thn 

*‘7* “T*. “®* to 280° ^^™good 

quality of asp^tum is obtained, whilst there is o% 



bromine, and bos now been adapted to the distillation of 
mineral oils, in a series of two or four (Fit 2) THa on ^ 
od from the resc^oir F, is heated y oV vapoure'S^t® 
the column II, the heaviest fraction of these v^n^re 
bein^ simultaneously condensed. The condensed o^ion 
falls into the cooler, K, which is charged SXwatLlnS 
thence nto D where it is separated frem Th^wa^r 
The heated oil from G is passed into the column I where it 
meets an ascending current of steam, and is freed from 
Its hghter fractions. It then faUs into the 
whence, after separation of water, it is pumped bv thn 
pump, E, into the heater, H, and is lieaLd To r hU. 
tem^rature by the vapours from II. It then passes mto 
I and ** Jtom lamp oil fractions by superheated 
steam, wlulst the residue is drawn ofT at N. ff further 
fractionation is required a tliird or fourth column is added 
» the apparatus For the distillation of lubriTaJhm ods 
the steam from the superheater. M, must have aol^Ual 
^'mpeiature of not loss than 650 '’ C., and. to nrorni^on. 
donsation of oil, must not eool below about 300 ° C For thn 

Sti t tr ‘■’n® “'-"are 

Visits 

wl^t the remunder is Wtod in II to obtsinami^t 



^ight dccomponition of sulphur compounds. Petroleum 
residues containing jiaraffin wax are readily fraction^ 

Motor fuel j Perozidieed kerosene as . Q B Selden 

Petroleum, 1014, 9, 1304—1305. ’ ^ ‘ 

Kkroskne and other heavy petroleum oUs can be utilised 
as fuel for internal combustion engines if small quantities 
of peroxides or other highly oxvcenated 
such as picric acid or nito^n/ptSl",®:^!:*^; 
dissolved in them or sprayed into tho air /nioA a *il^ 
oarburotter. Thus petroleum with 3% of hvcioffen 
peroxide is stated to be perfectly stable to 
the o^al, oil but Uttlc Me/coC',^" 

re^rrtc 

J^TJuslierexir^^^cS”^^ 

to shake the aqueous peroxide with the^’il, anX allow to 

ol the hy^gon peroxide, and is decanted off MW 
nitrated substances Iiavo also been cmployeJ in amount 
varying from 0-6 to B% in solution in the oU, ui?h Si 

Tiff ®“«p'» "" 

*/o of naphthalene picrate increased the power of the 

iLo iSn Id P'“»® 

srajJs'r.,:rsciiraSKsx3 
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on account of the varying quality of the fuel. A more 
rational method of using tar as fuel for enginos is by 
the production of oil-gas from tho tar, and of carbon 
monoxide from the non-volatile residue, the mixed gases 
■being used in a gas-engine. — A. T. L. 

Benzine ; Eledrification of . F. Dolezalok. Chom.- 

Ind., 1913, [6]. Petroleum, 1913, 9, 24—25. 
Elbotbifioation of benzine pasBing through a pipe is 
intensified when the pipe is connected with tho earth owing 
to the removal of tho electricity from tho pipe. Con- 
nection of a bonzino tank with tho earth is thus no safe- 
guard against electrification of tho liquid, and is also 
superfluous, since in practice tanks are not sufficiently 
insulated to retain electrostatic charges. Tho increase 
in electrification when air and benzine are forced together 
through a pipe is due to tho greater friction produced. 
Tho igniting capacity of a spark depends upon the heat 
generated, and this deponds upon the potential difforonoo 
and the quantity of electricity. For the production of a 
spark at least 300 volts are required, but such a spark 
only causes ignition when a sufficient quantity of electricity 
is present ; on tho other hand a spark produced by 10,000 
volts wUl not cause ignition when tho amount of electricity 
is very small. The very slight, barely perceptible sparks 
given by electrified benzine have only slight igniting 
power, since only small quantities of elootrioity can 
accumulate owing to tho poor conductivity of tho liquid ; 
yet such sparks may cause ignition when they meet fine 
conductive particles. The addition of soap to benzine, 
as suggested by Richter, is useless as a protection. (See 
also this J., 1913, 128.)-€.A.M. 

Benzine from natural gaa. Z. Biluchowski and S. v. Pilat. 

Petroleum, 1914, 9, 1305. 

Thb natural gas obtained from tho oil wells of Galicia 
contains considerable quantities of benzine. Gases of 
sp. gr. 0-820 to 0-892, after drying with calcium chloride, 
were led through three well-cooled vessels, connected 
together in series, containing benzine or kerosene. The 
issuing gas was specifically lighter and had given up from 
3*6 to 9-6% of benzine vapours. Tho benzine obtained 
from the naphtha contained 30 to 56% more aromatic 
hydrocarbons than a similar benzine obtained from tho 
natural gas by condensation, and it is consequently 
concluded that benzine can be most advantageously 
obtained from tho gas by absorption. The heating value 
of tho natural gas only falls by this process from 9132 to 
8856 calories.— G. F. M. 

Mineral oils ,- Detection of roain oil in . Naohr. 

f. d. Zollstellon, 1914, 139 — 140. Chem.-Teohn. Rep., 
1914, 38, 363. 

Aniline dyes are sometimes added to mineral lubricating 
oils in order to destroy fluorescence. Before testing such 
oils for rosin oil the dye should bo extracted by shaking 
the oil repeatedly with strong hydrochloric acid, and 
then washing with water. Viscous oils should be diluted 
with ether to facilitate the extraction ; the other being 
afterwards evaporated. — A. T. L. 

Paraffin wax in mineral oils; DetermincUion of . 

F. Schwarz and H. von Huber. Chem. Rev. Fett Ind., 
1913, 242—244. Petroleum, 1913, 9, 236—236. 

From 1 to 5 grms. of distillate (or less of crude wax) 
are dissolved in the smallest possible quantity of a mixture 
of butanono (mothyl-ethyl-Ketono) and water (sp. gr. 
of mixture 0-812 at 20“ C.) (see this J., 1912, 62), tne 
solution cooled to — 20° C., and sufficient butanone added 
to keep the oil in solution. The precipitate is collected 
on a filter chilled by a freezing mixture, and is 
washed with butanone (sp. gr. 0*812) at below — 16° 
C., with constant stirring, until free from oil, and 
then dissolved in petroleum spirit, the solvent evapo- 
rated, and the residue weighed. In some oases 
slightly more puraffin wax was found by this method 
by treatment with aloohol-ethcv, but oils freed 
from wat meads of butaaone nevitr gave a 


precipitate with other-alcohol. For quantities of wax 
below 13% the results agreed with theory within 0*4% 
(usually 0*1 to 0-2%).— C. A. M. 

Asphaltic material ; Determination of in pdroUum 

by the sO’CaUed- excise method. L. Gurwitsoh. Petroleum, 
1914, 9, 1303—1304. 

TftE determination of asphaltum in petroleum products 
as carried out by thi* Jlu8.sian excise authorities consists in 
shaking 50 o.c., diluted with 100 c.c. of benzine, with 10 c.c. 
of 8ul])huric acid of bj), gr. 1-84, and after standing, reading 
off tho volume of separator asphaltic material. Exiieri- 
ments show that in the case of lubricating and vacuum 
oils, not only is indicated perceniago of asphaltum in 
some cases too high owing to benzine being carried down 
with it, but also a considerable quantity of pure oil may 
be hold in solution in this benzine. In an actual tost where 
66% of asphaltum was indicated, only 9-6% was present, 
tho difference being benzine and pure oil. On tho other 
hand with a cylinder oil known as viscosino, 13% of 
asphaltum was indicated by tho test, but when this same 
oil had been conoentratod, but not further refined, so 
that tho residue then contained a still larger ])roportion of 
asphaltum, tho excise tost gave a zero value. In some 
cases, in fact, a negative percentage of asphaltum may 
l)e indicated owing to absorption of sulphuric acid by the 
bonzino solution of the oil. Jt is concluded that the test is 
absolutely useless for the valuation of lubricating and 
cylinder oils, although for a rough characterisation of 
crude jxitroleum products it may be of some 

Asphaltum in petroleum and its distillation products ;, 

Determination of . K. Charitsohkoff. Njeftjanoje 

Djolo, 1913, No. 13 ; Petroleum, 1914, 9, 690—691. 

OoLOBiMHTBio and donsimotrio methods have bees 
suggested, but liave not boon found practicable. The 
French method, although im})erfect, is the only one in use : 
tho oil, dissolved in benzine, is shaken with sulphuric acid, 
and the quantity dissolveil is taken as tho asphaltum 
(compare preceding abstract). Secondary reactions, such 
as polymerisation, addition, etc., cause errors. Tho iodine 
value gives tho content of unsaturated hydrocarbons, 
which should bo deducted from the asphaltum, — 0. E. M. 

Naphthenic acids; Investigation of from heavy 

commercial lubricating oils. V. Herr. Petroleum, 1914, 
9, 1198—1199. 

An aqueous solution of tho oommercial product known m 
“ muiionapht ” gave on addition of sulphuric acid an oil of 
sp. gr. 0-9470, and refractive index 14848. The low 
gravity compared with that of tho naphthenic acids from 
kerosene residues, 0-9621, is considerM to be due to the 
prestmee of a neutral oil which was isola^ by distilling 
tho potassium salt of “ muiionapht ” with superheated 
steam till nothing but water distilled over. A solar OU of 
sp. gr. 0-8878 was obUined os distillate, and tho residue on 
aoidifioation gave naphthenic acids which on distiUatmn 
in vacuum formed a yellow oil of sp. gr. 0-8737. Another 
method consisted in fractionating the methyl esters ob- 
tained by ostorifying the acids in the crude oil liberated by 
sulphuric acid from “ muiionapht.*’ The fraction 270 to 
360° C. was saponified and an acid of sp. gr. 0-9678 obtaineo. 
From another commercial naphthenic acid an acid of ^g^* 
0*9702 was isolated by the iwtassium salt method. Thero 
experiments indicate that the naphthenic acids obtomed 
from tho higher- boiling fractions of Baku petroleum belong 
to the same homologous series as tho kerosene naphthenic 
acids, and that the sixjcifio gravities of tho toohnioaUy 
pure naphthenic acids from both fractions are almost the 
same. This is not in accord with the observations of 
Albrecht (Chem. Rev. Fett-Ind., 1911, 18, 162 and 
who found that tho rise in boiUng-point was accompanied 
by a decrease in specific gravity.—^. F. M. 

Cleaning and utilisation of blast-fwnace gas, Johnson. 
See X. 

PklltMotm iffat of rMOam, Byl»k. See XpCa. 
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pATEirrs. 

Fud <; Oompmtion . W. T. Vint, Bradford, and S. G. 

Grimshaw, London. Eng. Pat. 20,625, Oot. 6, 1914. 

A SMALL proportion of the fibrous root of the oanna plant 
is added to a mixture of coal and pitch, before briquetting, 
to prevent the finished briquettes from falling to pieces 
in the fire.— W. H. C. 

Qfu producers, blast furnaces^ etc. Hoppers for . 

BabcookandWilcox, Ltd., London. From The Babcock 
and Wilcox Co., New York. Eng. Pat. 23,054, Oot. 13. 
1913. 

A CYLiNDKiOAL hoppcr is provided midway of its height 
with a loose conical ring, which forms a seating for a valve 
opening downwards. This valve has a downward tubular 
extension enlarged at the lower end to form a combined 
spreader and valve which provides a second closure at the 
bottom of the hopper. — A. T. L. 

C/os, oil and ammonia ; Manufacture of R. 

MaoJaurin, Cambusbarron, Scotland. Eng. Pat. 24,426, 
Oct. 28, 1913. 

Pbodvcer gas containing at least 14% H, is passed 
upwards through a column of bituminous fuel above the 
producer chamber so as to form ammonia, and distil off tar 
and oils from the fresh fuel. The distilling chamber has 
metal walls with annular partitions inclined upwards and 
inwards so as to form troughs for collecting and withdraw- 
ing the oils which condense in the cooler part of the fuel 
column. The oils are thus prevented from running back 
into the hot fuel and being converted thereby into more 
viscous oils and finally into tar. I’he fuel is supported 
above the annular troughs by horizontal or inclined 
perforated annular plates. Part of the producer gas is 
withdrawn directly from the producer chamber, in order 
fjiat the temperature of the fuel column may be kept at 
700° C. decreasing gradually to 600° 0. in the ammonia- 
generating zone, and below 600° C. in the distilling chamber. 
The draught is regulated so that the fuel remains in the 
ammonia-generating zone for 4 hours. The producer 
chamber is of comparatively largo cross-section and has ' 
very thick walls to prevent loss of heat. For making 
illuminating gas and coke as well as oil and ammonia, a 
largo producer chamber (diameter 8 — 10 ft. for burning 1 
ton of coal per hour), with walls 2 ft. thick, is surmounted by 
an ammonxa-goneratiug and oil-distilling chamber of three- 
fourths the oiameter and 4 — 5 ft. high. The producer 
chamber is blown alternately with air and with water-gas 
or coal-gas. The gas formed during the air-blow is 
drawn off at the top of the producer chamber, and the 
heated current of coal-gas or water-gas is passed up through 
the distilling chamber to an outlet at the top of the pro- 
ducer. Coke is withdrawn through lateral doors above the 
grate.— A. T. L. 

Gas prodsuxTS. P. A. J. Cousin, Loos-lez-Lille, France. 
Eng. Pat. 4673, Feb. 23, 1914. Under Int. Conv., 
Jan. 8, 1914. 

A BOTABY grate for gas producers is formed with a deep 
annular trough around its outer edge for tho reception 
of clinker and ash from an inclined radial channel in tho 
grate. The central part of the grate forms a blast chamber 
having a number of tuyere openings. The tuyeres which 
project upwards into the fuel have a cutting edge in the 
direction of their movement and air-discharge openings in 
their rear wall. Tho radial channel in tho grate is covered 
by grate-bars which can be raised and lowered by cams. 
To facilitate the passage of the clinker and ash through 
the radial channel to the annular trough, a rod carrying 
hinged plates is work^ to and fro in the bottom of the 
channel. A fixed inclined plate dipping into the 
trough removes the clinker from tne trough as the latter 
rotates. — A. T. L. 

Fire-waits for gas producer furnaces. W. P. Gibbons 
and C. J. McEwen, Dudley, Worcestershire. Eng, Pat. 
12,682, May 22, 1914. ^ 

SiPABATB hangar-bais Mft hreely on a series of horizontal 
rods fitted aib difiavsDt heights across the grate-^eniag. 


The bars extend downwards and each rests upon the next 
below, thus forming an inclined grate, wmoh projeota 
downwards into the water-sealed ashpit. The septate 
bars are in contact where they rest on the rods, but are 
narrower at the lower part so as to leave air spaces. The 
top of each bar projects outwards horizontally, forming 
a shelf on which ashes can be placed to bank the fire.. 
The surface of the bars exposed to the fire is grooved and 
water is run down it from an annular trough at the top 
of tho grate. — ^A. T. L. 

Gas-producer. J. H. Hirt, Sewickley, Pa., Assignor 
to Allis-Chalmors Manufacturing Co. U.S. Pat. 
1,114,356, Oot. 20, 1914 ; date of appl., Nov. 30, 1908. 

Two superposed cylindrical chambers are separated by a 
Ijartition having a central opening. Fuel is fed through an 
oblique port near tho bottom of the lower chamber and 
“ moisture ” through an oblique port near the top of this 
chamber. The producer gas is withdrawn from the 
upper part of the upper chamber. — W. H. C. 

Gas-producer. C. M. Garland, Chicago, 111. U.S. Pat, 
1,114,979, Oot. 27, 1914 ; date of appl., Dec. 16, 1913. 
The producer comprises an upper chamber for tho dis- 
tillation of fresh fuel by means of a downward current 
of steam and gas, and a lower chamber in which gas is 
generated from the coked fuel by moans of an upward 
cun-ont of steam and air admitted through a central 
tuyere. The steam is generated in an annular boiler 
wliieh forms tho wall of tho upi)er chain her. This chamber 
is fitted with a depending bell which forms the fuel chamber 
and provides an annular space through which tho gases 
pass from tho top of the lower chamber to an outlet near 
the top of the pr^ucor. Tho steam posses, part through a 
three-way valve, and a superheating-coil in the walls of the 
producer, and part direct, to an injector nozzle which 
draws some of the gases from tho lower chamber and 
delivers them into the upper port of tho upper chamber 
to form the downward current of hot gases. A thermostat 
in tho upjier chamber controls the tlmee-way valve so as 
to maintain the temperature of tliis heating current 
constant.— A. T. L. 

Gas generalor. G. Akerlund, Assignor to Standard 
Gas Power Co., Atlanta, Ga. U.S. Pat. 1,115,268, 
Oot. 27, 1914 ; date of appl.. Fob. 2, 1912. 

In a down-draught gas-producer, the gas is withdrawn 
through a central collector in the lower or ash-zone, and 
the air and steam are admitted at a number of points 
around tho wall of the producer at about the middle 
of its height. An independent supply of air and steam 
is also admitted at the top of tho fuel column. — ^A. T. L. 

Gas I Process of making . J. 0. Carrey, St. Louis, 

Mo. U.S. Pat. 1,116,392, Oot. 27, 1914; date of 
appl., July 26, 1913. 

An inclined partition extends from the axis of the producer 
neai‘ its lowei end to the upper part of one of tho walls, and 
forms the side wall of a distillation chamber for the raw 
fuel. It is heated by tho incandescent fuel beneath it 
and by the hot gases passing to the gas outlet. The coked 
fuel descends from the distillation chamber to tho furnace 
chamber in the lower part of the producer and is moved 
by stirring arms so that all parts of the fuel are subject 
in turn to the blast which is admitted at separate points. 
Distillation gases drawn from the upper part of the 
producer are admitted at points between the blast inlets. 

—A. T. L. 

Coal gas i Procecs for purifying . R. Fabiy, Sheflfield. 

Eng. Pat. 29, Jan. 1, 1914. 

The cooled and W-free gas is washed with a solution of a 
mixture of alkali (preferably potassium) carbonate and 
caustic ammonia in such moportion as will take up the 
excess of CO| and nCN over that which will be 
absorbed by the ammonia in the gas. The washing 
•olotion is regenerated by heating in a dissociating s^- 
and the vaponn and gases given off are mixed with those 
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from ammoma liquor atUl and passed into a saturator 

MO uiSS saturator 

are utuised by partial or complete jpombustion.— W. H. C. 

«Mwfi<ucnto of a combuatibk gaaccma mixture ; 

0/ ond means for . A. C. lonidos, juu.. 

London. Eng. Pat. 23,360, Oct. 16. 1913. 

for mixing gas and air in a burner in the pro- 
portioiu requisite for complete combustion, ond at the 
^me time preventing backward propagation of the flame 
(see Eng. Pats. 16,466 of 1009 and 21,112 of 1911). The 
of the air conduit, which is surrounded by a gas 
chamber, is perforated with holes arranged spirally 
around it and increasing in number towards the burner. 
By tms awangemont the mixtunj is richest at the part 
of the mixer nearest the burner and a backward pro- 
pagation of the flame is retarded by the weaker mixture 
at ^e other ond of the mixer. The orifleos may be fitted 
with inclined tubes projecting into the air conduit, those 
i'Ubes furthest from the burner loading furthest towards 
the axis of the conduit. The mixer may be used with the 
orooiblo furnace described in Eng. Pat. 2839 of 1912 
(this J., 1913, 198).— A. T. L. 

Gaseous mixtures [e.g., uxaer^gos]} 8ej)arat%on of the 

Constituents of . Soc. I'Air Liquids (Soc. Anon. 

pour PEtude et I’Exploit. dos i*roo. G. Claude), Paris. 
Eng. Pat. 13,1(50, May 28, 1914. Under Int. Conv.. 
May 29, 1913. 

Compressed water-gas enters the heat intorchangers, 
A, A, through the pifxs a, passes through the tubes and 
away by the pijjc, 6^, to the reservoir, B^, and thence 


through an expansion chamber provided with soieeas i 
Mparating the free carbon, and through a oondeoK 
Suitable oataljrsts are Ni, Co, Ag, Pd,^ and Mn, ai 
their oxides. Qaa oil treated in this way yields 60 — ^70 
of oil of sp. gr. 0*766, suitable for petrol engines. — ^A. T. 

Paraffins ; Sejiaration of solid from oils containi 

them. AUgem. Ges. f. Chem. Industrie m. b. H. Gk 
Pat. 276,994, May 3. 1913. 

Solid paraffins may bo separated from hydrooarb< 
oils by treatment with liquefied sulphur dioxide 
presence of an unsaturah^ aromatic hydrocarbon whi< 
is soluble in liquefied sulphur dioxide and will dissol 
the volatile paraffin hydrociarbons. In some cases, bu( 
lis with the oils from lignite tar, treatment with liquefii 
sulphur dioxide alone is sufficient to soiiarate the sol 
paraffins. —T. P. B. 

Water-gas ; Apparatus for the manufacture of A. ( 

Glasgow, Richmond, Va., Assignor to The Unite 
Gas Improvement (k)., Philadelphia. U.S. Pal 
1,115,0(55, Oct. 27, 1914. Date of hppl., Nov. 11, 191 

See Eng. Pat. 28,855 of 1910 ; this J., 1912, 64.— T. P. ] 
Calorimeter, U.S. Pat. 1,116,238. 8u XXIII. 


IlB.— DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 



up the tubes, 6, c. Carbon monoxide condenses and 
collects in the reservoir, B^, and the cooled comprossed 
hydrogen passes to the engine, D, where it expands, 
does work and is further cooled. The expanded hyMogen 
circulates round the upper part of the tubes, 5, c, in the 
vessel, C, and completes the condensation of the carbon 
monoxide which was commenced in the lower part of the 
tubes by the cold produced by the evaporation of a 
previously liquefied portion of carbon monoxide which 
supplied the vaporiser, B, by the pipe, 6®, from the reservoir. 
The sepMated hydrogen and carbon monoxide 
pass through the jackets of one or other of the vessels, 
A, A, to the outlets. — W. H. C. 

Hydrocarbons; Conversion of heavy into lighter . 

W. A. Hall, New York. Eng. Pat. 17,121, July 26, 1913. 
Hydbooabbon vapours are heated to above 600* G. in the 
presence of a suitable catalyst and under a pressure ol 
about 6 atmospheres. The vaponrs are Hbm paassd 


Distillation of hardwood ; Effect of pressure on yields i 

products in the destructive . R. C. Palmer. J. Im 

Eng. Chem., 1914, 6, 890—803. 

Experiments were made with maple and birch sawdui 
and birch chips, Ix^Xl^in. in size, distillation beii 
offocted in a cast-iron autoclave, 16J ins. deep by 8^ ii 
inside diameter. The eileot of pressure was to inorease tl 
yield of charcoal and gas and, to a slight extent, of woo 
alcohol and to decrease the yield of acetic acid, p^ 
ligneous acid and tar. A greater effect was produoea b 
increasing the pressure from atmospheric to 001b. tha 
by a further increase. The greatest effect was on ,tb 
yield of tar which was dooroasod 60 — 66% at 60 U 
pressure. It is suggested that possibly pyroligneous soil 
free from soluble tar might bo obtained by subjectii^ 
the distillate to high pressure during the vapour stage. 


Gas lighting and hygiene. M. von Qriibor. • J. Gasboleuoht. 

1914, 67, 690—091. 

Tests wore carried out in rooms in which the condition 
could bo controlled. Sulphur d ioxido and carbon monoxid 
could not be detected in the air in the rooms, eveit afte 
the burners had boon alight for 67 hours ; traces of jQitr» 
oxide were usually present, the largest amount found beiuj 
10*4 C.C. per cb. metro. The quantity of carbon dioxid 
never exceeded 4 parts jier 1000 and the temperatur 
of the rooms was only raised a few degrees, in com 
parativo ex})erimontB with gas and oloctrio li^ta, thi 
difference in the increase of the temperatures of the room 
amounted to 1*6° C., whilst the difference in moisture 
content of the air was generally less than 6%. In thi 
room lighted with electric lamjis the ventilation was suol 
that about ono-tbird of the air was replaced per hour 
in the room having gas lamps, two-thirds of the air wa 
replaced per hour. The hot gases from the lamps did no 
appear to have any disinfecting effect on the air^ — W. P. £ 

Gas lighting and electric lighting in Japan, Inibnshi 

J. Imp. Gas Assoc., Tokyo, 1914, No. 1. J. Gasbeleuoht. 

1014, 57, 600. 

Although the gas industry is older than the eleotriea 
industry, the latter has surpassed the former owing^to tb 
mountainous nature of the country being espeoiall; 
favourable for small eleotrio works with water powei 
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Fourteen towns with a total population of over six millioni 
have nearly one' million gas oonneotions, or 124 per 
thduBand inhahitante, whiut the eleotrioity conneotions 
exceed two millions, equal to 272 per thousand inhabitants. 

— J. H. J. 

Patents. 

Coals and otlter hydrocarhonaceous substances ; Apparaius 

Jor ond process of treating . J. D. Scott, Now York. 

as. Pats. l,lir>,453 and 1,116,454, Oct. 27, 1914; 
date of appJ., Aug. 26, 1910. 

The materials are spread in thin layers on a number of 
sumrnosed ])urforated trays spaced apart within a double* 
wallca chamber. Hot gases aro circulated through the 
space between the walls and then downwards over the 
material to an exhaust piix^. — W. H. C. 

Distilling wood, peat, moss, straw, etc. ; Process for . 

H. PlauBon and G. von Tischenko. Gor. Pat. 276,811, 
l)eo. 22, 1912, 

A COMBINED distillation and extraction of wood, peat, 
moss, straw, and similar materials, is effected, with only 
a very small production of gas, by treatment with super- 
heated steam and the vapours of a solvent, such as an 
alcohol, naphtha, an oil, etc. Addition of alkali or 
alkaline-earth salts jiroduces a catalytic effect, resulting 
in the formation of larger quantities of liquids of low 
boiling'point, such as turpentine and terpene«) from pi no 
wood. A higher yield|of ketonic or other oxygon com- 
pounds, lubricating oils, etc., is obtained if the mixture 
of steam and solvent is heated to C. — ^1’. F. B. 

Arc-light electrode. A. V. Wilkor, Berea, Ohio, Assizor 
to National Carbon Co., Cleveland, Ohio. U.S. Pat. 

I, 114,963, Oct. 27, 1914 ; date of appl., Jan. 22, 1912. 
electrode contains a silicido of a rare earth metal, e.g., 

ceriumrsilioide.— A. T. L. 

Incandescence bodies made of tungsten or similar metal ; 

Process for making of uniform diameter. AUgem. 

Elektricitiits-GeB. Ger. Pat. 276,037, July 27, 1913. 
Wmss of tungsten or similar metals, for use in incan- 
descence lighting, are heated in presence of a substance 
which will, under these conditions, attack the thicker 
parts, which aro loss strongly heated. For example 
when tungsten wire is heated electrically in presence of 
hydrogen containing less than 1% of oxygen, the thicker 
parts, heated to a red heat, aro oxidised, whilst the thinner 
parts, which become more strongly heated, are not oxidised. 
Nitric acid may, be used for the same purpose, and is 
suitable for treating wires of tungsten, molybdenum, or 
tantalum.— T. F. B. 

Arc-light carbon. H. Ayrton, lA)ndon, U.S. Pat. 
1,116,480, Nov. 3, 1914. Date of appl, March 7, 1914. 

See Eng. Pat. 1775 of 1913 ; this J., 1914, 346.— T. F. B. 


m.-TAR AND TAR PRODUCTS. 

Tar and its derivatives ; Applications of . Kj^yser. 

J. Gasbeleucht., 1914, 67, 200—203 and 220 — 231. 
Owing to the largo amount of benzene for use in dye 
manufacture recovered in the production of coke in coke- 
ovens, new outlets aro necessary for the tar and its deri- 
vatives produced in gas works. The use of tar oil as fuel 
in furnaces and engines is one such. In furnaces the oil 
should be supplied under pressure and then broken up 
by air stroams. A fiat stream issuing under low pressure 
appears bettor than spraying through easily choW fine 
onfioes. In the Irinyi apparatuj the oil is vaporised in 
a letoct in the furnace, oil flowing to the retort by gravity. 
The advantages of tar-oil in fornaoee are smokeksa firiflg, 
sla^lioHy of working and cheapness. Tar oil k usm 
in Dieeef engines ; and Kortingk have a pUnt of 860 H.P. 


running with tar from vertical retorts : this works as well 
as a tar oil installation niule the cost of fuel is less, but a 
special starting means is necessary. Tar has also been 
used in fumaces. Tar is in demand for road making and 
for coating wood, otc., especially in roof work. Pitch is 
used in the coal briquetting iffdustiy. Separate works for 
the distillation of 176 — 2(K) tons of tar per annum are not 
profitable. Combined working of such outputs should be 
resorted to. Both oontinuous and discontu^uons distilla- 
tion processes are used. A continuous plant of H. Hirzel 
comprises a raised reservoir into which tar is pumped, 
and whence it flows through a vertical chamber having 
horizontal baffles and heated to 180^ C. to drive off water 
and light oils. It then passes through a series of three 
stills, placed side by side and stepwise. In tho first 
medium oils are driven off, in the second heavy oils, and 
in the third anthracene, the pitch being drawn off tlirou^ 
a cooler into pits. The distillates are passed through 
condensers into reservoirs. A fourth still is used alter- 
natively as the third in the series, and ulternato cooling 
tanks aro used for the pitch. In the discontinuous process 
a vortical retort is usual, tho means for driving off water 
and light oils being the same as in tho continuous proceed 
For large plants a vacuum process is desirable. In the 
Sadowassor system, tar in a continuous stream is passed 
through a superheater and sprayed in a vacuum chamber ; 
the ensuing vapour is condonsod in fractional cooling 
chambom. Pitch is suggested os an alternative to cement 
for building purposes. — W. F. B. 

Use of heavy oils {tar, tar oils) in mterrud-combustion 
engines. Drexler. See IIa. 


The salf of tar. Chom. Trade J., Nov, 28, 1914. 

The following conditions relative to tho sale of tar have 
boon agreed ujion by tho Joint. Committee of the Institution 
of Gas Engineers representing tar producers and distillers, 
and are recommended for adoption throughout the United 
Kingdom. 

I. — Sliding-Scale Contracts. — (a) The tar distillers and 
gas authorities, or their valuers, to meet each month as 
usual, to fix tho values of the products other than pitch. 
(b) Tho tar tiistillers to pay to the tar producers the 
aggregate value of such products, plus 2s. 6d. per ton of 
tar OH aooount, for the pitcli, less tho usual 2J% and 
working exiienses. (o) All jiitch made and delivered 
since August 1, 1914, by individual tar distillers during 
tho period of crisis to be paid for each month pro rata to 
the deliveries of tor of each producer, allowance being 
made for tho 2e. 6d. j)or ton of tar already paid on aocouDt. 
(d) On tho resuraption of tho export of pitch at present 
suspended, tho value of such pitch delivered each month 
to be settled by the usual arbitrators, and tho value asoer- 
tainod each month to be added to tho tar values and paid 
by tho tar distillers to the tar producers, loss the 2s. fid. 
per ton of tar already paid on account, (e) Tho additional 
cost (if any) incurred by the removal and storage of pitch 
to be equally borne by the tar producers and the tar 
distillers. 

II. — Price-Fixed Contracts.— (a) The sum of 178. fid. 
per ton of tar to be paid by the distillers and accepted by 
the producers in part payment as the value of products 
other than pitch and part value of pitch, (b) Tho balance 
to be pmd as and when the pitch is delivered by the dis- 
tiUers pro rata to the dolivories of tar of each producer. 

m. — Minimum Price of Pitch. — A committee has been 
appointed to consider and, if advisable, to fix prices from 
time to time. 

IV.— Revision of Conditions,— These oonditions be 
amended by mutual arrangement between the tar pro* 
ducers* committee and the tar distillers from time to time. 

iv.-oou)UiaNG Baiters and dyes. 

Dyis an4 other products from the viaete Itguor of the soda 
eeUviose process Cram, fifes V. 
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Explon^ in a dyestuff in the United Stales, Oil, 
Paint, and Drug Rep., Nov. 16, 1914. 

A 8BBIES of explosions, which resulted in the death of ono 
man and injury to 26 others, ooourrod in the dyestuff 
plant Qf Dr. W. Beckers, Brooklyn; Experiments on the 
manufacture of certain azo dyestuffs wore in progress, and 
it is believed that the aooident was due to unskilful handling 
of the diazo salts. 


Tatehts. 

Azo dye ; Yellow . K. Hagomann, Leverkusen, 

Gk)rmany, Assignor to Synthetic Patents Co., Now York. 
U.S. Pat. 1,114,750, Oct. 27, 1914. Date of appl., 
April 21, 1914. 

Ak aminoacidyl compound of an o-arainophenolsul- 
phonic acid (p.aminobcuzoyI-2*ainino-4 chloro-l-phcnol-6- 
sulphonic acid) is combined with a methyl ketol comnound 
(2-methyl-indole) ; when printed on the fibre with enrom- 
ium acetate as mordant, those dyestuffs give yellow 
shades fast to light and milling. — T. P. B. 

Isatin ; Preparalion of an oxidation product of . Farb- 

werko vorm. Moistcr, Lucius, uiid Briining. Gcr. Pat. 
276,808, Juno 12, 1913. 

Isatin is oxidised by moans of permanganate in neutral 
aqueous suspensions ; a yellow crystalline compound, 
CieHpN^Ojj, is obtained, of m. pt. 262“ C., which is very 
reactive and therefore suitable for use in preparing indigoid 
dyestuffs. It is converted into Indigo White when 
heated with excess of alkah and sodium hydrosulphito. 

->T. F. B. 

Vat [anthracefie] dyes, A. Hamburger, Assignor to Farben- 
fabr. vorm. F. Bayer und Co., Elberfold, Germany. 
U.S. Pat. 1,115,188 and 1,115,189, Oct. 27, 1914. Dates 
of appl.. Doc. 26, 1911, and July 25, 1912. 

SEKEng. Pat. 12,865 of 1912 ; this J., 1912, 1025.— T. F. B. 

Monoazo dyestuff, H. Jordan and W. Noolmoier, Lever- 
kusen, Aligners to Farbenfabr. vorm. F. Bayer und Co., 
Elborfeld, Germany. U.S. Pat. 1,114,711, Oot. 27, 
1914. Date of ai)pl., April 10, 1913. 

Skb Eng. Pat. 17,322 of 1912 ; this J., 1913, 862.— T. F. B. 

Azo dyes. A. Zart, Opladon, and H. Schweitzer, Lever- 
kusen, Germany, Assignors to Synthetic Patents Co., 
Now York. U.S. Pat. 1,114,844, Oct. 27, 1914. Date of 
appl., Dec. 3, 1913. 

Ske Fr. Pat. 465,794 of 1913 ; this J., 1914, 639.— T. F. B. 


V.— FIBRES ; TEXTILES ; CELLULOSE ; 
PAPER. 

Oxycdluloae in linen goods. M. Saget. Assoc. G6n. des 
Ohimistes de find. Textile. J. Soo. Dyers and Col., 
1914, 80. 331. 

The formation of oxyooUuloso during the ** creaming*' of 
linen is su^ested as the cause of the Toss of strength miring 
thebleaemng process. This oxycellulose could not be de- 
tected by ohemi<^ tests, but itB presence was demonstrated 
by measuring the stroi^h of the fibre after steaming and 
treating with alkali. Linen which has been partly con- 
verted into oxycellulose tenders under the influence of 
flUQli(^t and rain. The presence or absence of chlorine 
in tLe fibre is not considered to be necessarily an 
indioation of its strength (seo this J., 1908, 27, 260). 

— T. F. B. 

Egda wlp from aspen ; Effects of varying certain cooking 
conditions in producing -- — ^ H. B. Surface, U.S. 
Dc^. Agrio., BuU. No. 80, Aug. 31, 1914, 1—63. 

The vaHable conditions separately studied were : propor* 
tion of NaOH to wood ; time of digestion i tempomm 


or pressure ; initial oonoontration of NaOH. InuceaBe of 
any of thoso factors increases the severity of the diction, 
which is measured 5y the quantity of NaOH neutraUaed per 
unit weight of wood, and deoreasos tho yield of pulp and the 
amount of bleaching powder required to bleach it. Severity 
of digestion may be judged by the microsoopio appearance 
of tho pulp ; in over- boded pulps the walls of tho fibre are 
weakened and transparent, thoso of the vessels and cells 
partly obliterated ; in under-boiled pulps tho walls of all 
tho oloments are dense, and sharjily defined ; flbre- 
aggrogates are common. The strength of tho pulp may 
either decreaHO or inoreaso with increased severity of 
treatment ; when this is produced by increasing tho pro- 
j portion of NaOH or l^jio time of digestion, tho s^ongth of 
tho pulp docroasos, but when it is product by inoroasing 
tho temperature or the initial concentration, tho atren^h 
of the pulp may incroaso, })osaibly owing tp tho production 
of hydrated oelluloso. Tho docreasod yields resulting 
from more severe digestion involve a greater cost for 
wood and alkali per ton of pulp and a point is soon reaohod 
at which thoso costs are not coraponsatod by tho lower 
(508t of bleaching. Aspen wood may bo suooessfuUy 
digested with a minimum charge of 20—25% of NaOH on 
tho dry weight of wood and a consumption effioionoy up to 
95% of tho NaOH present can be obtained by suitable 
adjustment of tho tcinporaturo and time of digestion. In 
tho experiments, using only clean, sound, picked wood 
of tho best quality, yields as high as 56-^8% qf well- 
separated unbleached fibre were obtained ; with yields of 
54 — 56% tho pulp bleached well with 10 — 11% of bleaohing 
powder. These results are 10 — ^26% better than those 
reported from pulp mills working with ordinary wood 
under praotioal conditions. Of the factors of cost, that of 
the wood is of the most importance, next comes bloaohing 
powder, and lastly alkali. Tables and ourvos are given 
showing tho infiuenoe of the variable footers of digestion 
upon yield, bleaohing quality, colour, freedom B^m shive 
and strength of the pulp, and the various digestions axe 
ilinstratorf by samples of tho pulp produced. In illns- 
tration of the conditions adopted for the preparation of a 
clean, easy-bleaching pulp, the following pa^iculars may be 
cited from tho tables : weight of air-dry chips, 40 ib. ; 
initial volume of lyo per lb. of dry wo^, 0*376 gall. ; 
conoontration of NaOH, 80 grms. per litre ; proportion oi 
NaOH to dry chips, 25% ; total time of digestion, 8 hrs. ; 
time at maximum prossuro, 7 hrs. ; maximum pressure 
100 lb. per sq. in. ; yield calculated dry 52*5% ; bleaching 
powder required, 9*0 — 9*5%. When the time at maximum 
pressure was reduced to 6 hrs., tho yield was 63*7% and 
tho consumption of bleaching powder 10*6%. — J. F, B. 

Sodium peroxide for bleaching rag half-stuffs ; SuiUxbility iff 

. von Possanner. Wochenbl. FApiorfab., 1913, 

3161 ; Chom.-Teuhn. Rep., 1914, 88, 241. 

Experiments with sodium peroxide as a substitute for 
bloaohing powder for bleaching rag half -stuffs showed that 
its bleaching action is very feoble and that even for 
improving the colour of pulps already bloaohod it is not 
particularly satisfactory and can only bo recommended in 
exceptional oases whore complete freedom from chlorine 
compounds is essential and cost of little oonscyuenw. 

.* * 

Dyes and other products from the waste liquor of the soda 
cellulose process. M. P. Cram. J. Ind. Eng. Chem., 
1914, 6, 896—897. 

100 0 . 0 . of the crude black Uquor of sp. gr. 1*26 were treated 
with 30 c.o. of hydrochloric acid of sp. cr. 1*18 and hnated 
to boiling. Tho precipitate prodnoed (yield 14 grms.) 
agglomerated into plastic lumps whioh beoame brittle on 
cooling. It was composed entirely of orsanio matter and 
was soluble in alkaus and dilute aloonol. When dil- 
solved in caustic soda it could be used as a size for 
to whioh it imparts a reddish-brown tint, or as a stain for 
wood. Its alooholio solution could also be used as a wood 
stains It is partly soluble in ohloroform and the soliible 
part, dissolved in a vdlatUe sdlvent, could be nsed as a 
va^h, W^n heated with potMshun sulpl^ 

M lW°-330° C. ft yielded » dyeetuH giTUg 
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Patents. 
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VI. BLEACHING; DYEING; PRINTING- 
nNBHING. 

Bleaching; The theory of s H t o 

T Ki 80.^2<^8 ®‘“‘ 

to tt“* «cid ie due initially 

procoeds, hydrochloric acid “ the bleaching 

roprciwnting the boh-i^our'of*''w’**’ direction 
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Ltd.. London, a^ W. WrBrlr~-p^’““«'‘““*- 
Pat. 13,160, May 28, I 014 Eng. 
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formaldehyde and subsea matter and 
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—>1. P. B. 
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-w. H. c. 

Waste sulphite liquor ; Bleached - 
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-T. P. B. 

So^um perborate; [The true value of i„ »-i..... . 
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Dyed kxttl ^ ; Zom of colour on storing p. Heer- 

Toxtil-Ind.. 1913, 28. 204, 
237 and 268. Chem..Teohn. Hop., 1914, 88, 121. 

The 1o88 of colour mi^y be due to such a large variety of 
Muaes that no single method of testing the fastness of 
dyed material is available. Conditions of storage have 
great influence : for instance gases given off by the lighting 
aixangements sometimes cause trouble. The most common 
causes of damage are heat and light, with varying con- 
ditions of moisture.^. B. ^ ^ 


Garmerds; Improvised waterproofing of military . 

G. A. Le Roy. Comptos rend., 1914, 169, 633 — 634. 
Wool fat is melted with a little chloroform, carbon 
bisulphide or tetrachloride and then at once dissolved in 
motor spirit or other industrial hydrocarbon to form a 
solution. If a non-inflammable solution bo 
desired, the hydrocarbon may be blended with half its 
volume of carbon tetrachloride or diohloroethylene. 
Garments steeped in this solution for a few minutes, wrung 
out and dried in the air l^ecomo effectively waterproof^ 
and rotmn this quality when in uses the appearance and 
physical qualities of the cloth are quite unafmeted. 

-J. F. B. 


Patents. 

[Scouring.] Treating che^ea, cops, etc, of woollen yam 
j^eparaJUnry to warping. H. Heymann, Bradford. 
Eng. Pat. 28,294, Dec. 8, 1913. 

Chbmes, oops and similar forms of yarn spun from 
previously dyed wool are degreased by moans of a volatile 
solvent, thus avoiding the hanking of the yarn for the 
usual scouring or the energetic scouring required when 
this oiKsration is performed on the woven piece.— J. B. 


Bleaching fabrics; Apparatus for . J. T. Niblett, 

London. Eng. Pat. 26,727, Nov. 20, 1913. 

A ROTARY laundi^ machine comprising a drum mounted 
in a stationary casing is provided with electrodes fitted 
either to the rotary dium or to the outer casing; 
in the latter case the electrodes may be contained in a 
recessed opening or sump over which the solution flows 
cluring the treatment. The electrolyte consists of a 8olu> 
lion of a suitable chloride in which the goods are rotated 
while electrolysis is taking place.— J. f. B. 


[Dyeing hat bodies.] Apparatus for agitating solid bodies 
in a liquid. J. H. and W. Robinson, Stockport. Enic 
Pat. 17,126, July 20, 1914. 

The hat botfies are agitated in the dye-bath by means of a 
vane revolving rouna a central axis. The vano projects 
a little above the surface of the liquor and is of such a 
size that a space is left between its outside edge and the 
wall of the vat. — J. B. 


Dyeing machine. J. H. and D. M. Giles, Amsterdam, 
N.Y., Assignors to J. H. Giles Dyeing hlochino Co.. 
Portland, . Me. U.S. Pat. 1,114,4^, Oct. 20, 1914* 
date of appl.. Doc. 29, 1913. * 

The yam is carried on sticks supported on a wheel which 
revolves partially immersed in the dye-bath. The sticks 
have star wheels at their ends and ratchet arrangements 
to cause them to revolve periodically, somewhat after 
the manner of the Klauder- Welldon machine. — J. B. 


Finding composition and method of prspasing sasns 
[from waste sulphite liquor], M. F. Cougluin, Stroughton, 
Mass., and C. B. Swett, Imvidenoo, R.I., Arngnors 
ta F. H. Kenuard, Newton Center, Mass. U.S* Bat. 
1,114,119, Oct. 20, 1914 i date of appl.. Sept. 22, 1613. 

A WAXY material, with or without a soluble soap, is 
incorporated with waste sulphite liquor in such -pro- 
portion as to be readily emulsifiablo vnth water. — J. 

Hanks of thread, etc . ; Apparatus for liquid trecUmerU of 

. J. Clayton, Coventry, AMignor to Courtaulds* 

Ltd., London. U.S. Pat. 1,116,242, Nov. 3, 1914, 
Date of appl., Oct. 28, 1913. 

See Eng. Pat. 0067 of 1913 ; this J., 1914, 197.-— T. F. B. 


Vll.-ACIDS; ALKALIS; SALTS; HON- 
• METALUC ELEBIENTS. 

Spent lime from causticising operations [and in sugar 

factories] i Eecovery of the . J. H. Payne. J. Ind. 

Eng. Chem., 1914, 6, 937-^39. ^ 

The long rotary kiln such as is used for Portland cement 
manufacture has been applied suooossfully in the Western 
United States for re- burning the spent-lime obtained in the 
manufacture of beet sugar and more recently to the ro- 
burning of the spont-limo from oaustioising in alkali and 
wood-pulp factories. The capital cost of a plant with a 
capacity of 30 tons per day would bo about 17,000 dollars 
(£3640) and the working expenses for a plant «*ing pro. 
ducer-gas would be ; — 


Fuel, 500 lb. coal at 128 (kl. per ton (2000 lb.) 

Labour, 2 men at lOs. 5U. and 2 men at 8e. 4d 

Kepuirs (includinK 1 lining per year at £168) 

Power, ao H.P, at £8 for year 

Interest and depreciation 

Taxes and insurance 

Yard labour, supplies and miscellaneous 

Unforeseen 


t. a. 
8 H 
1 8 
8 

SI 

s* 


Total cost per ton of lime recovered 


7 9 


With a properly designed plant praotioally no dust is 
produced and the waste gases leave the kiln at about 
350’’ F. (177° C.). The recovered lime slakes and 
cauBtioisos more slowly than fresh lime, but settles muoh 
more rapidly. — ^A. S. 

• 

Preparing neutral ammonium citrate solution. McCandlesiL 
See XVI. 


Ammonium sulphate standard. Chem. Trade J., Nov. 28. 

1914. 

The chairman of the Bulphate of Ammonia Assooiatfon 
has issuod a circular to the members urging them to 
improve the quality of the product and to make sulphate 
which tests from 242 ^ ammonia, with not more thai)^ 
3% moisture and not more than 4% aoid, adopting if 
poBsiblo, 26% as a selling basis. It is believed tnat the 
adoption of those standards will enable British manu- 
facturers to compote in markets from which they have 
been or are being excluded. 


Patents. 


Dyeing or washing machine. H. Honnig, Paterson, N.J. 
U.S. Pot. 1,116,072, Oct. 27, 1914; dote of appl, 
Aug. 10, 1911. ’ 

Yarn is hung on sticks in a tank on cither side of which 
are vertical flues fitted with air injectors and having at 
their tops deflecting plates for directing the liquid and air 
laterally and downwards into the centre of the 

-"-J. B. 


Alumina compounds;, Solutions of [Stable sodium 

aiuminate solution.] H. Spenoe, T. J. 1. Cbraig, and P, 
Bpenoe and Sons, Ltd., Manchester. Eng. Pat. 20,970. 
Sept. 17, 1913. 

Commercial sodium aiuminate solution is treated with a 
small proportion of an organic substance capable of 
inhibit]^ the spontaneous separation of alumininm 
hydroxide ; lor example, it is heated for about 2 hours 
at W C. with 0-5— 1-6% of sugar.— F. Sodm. 

I* % 
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Hydrous atkaH-metal silicate and method of ]^odvoing it, 
£|. A. Patenoii, Port' Arthur, Ontario, Canada. U.S. 
Pat. 1,111,918, Sept. 29," 1914 ; ^te of appl, Deo, 17, 
1913. 

A DBY powder containing a largo poroentago of silioa is 
produced by partially drying an alkali silicate at a com* 
(larativelv low temiwraturo and under reduced pressure, 
so as to form a solid moss, coarsely grinding the product, 
further diying and grinding to a fine powder, and then 

r ’n drying until the water content (preferably reduced to 
•19% of combined HjO) is only suffici(mt, in con- 
Aeotion with the alkali present, to render the material 
readily soluble in cold water. — F. Sodn. 


which has the power of absorbing both nitrogen and hy^' 
gen. When a oatidyst consisting of platinum and titanium 
is used, the temperature of the catalyst is regulated to 
induce absorption first of the hydrogen by the platinum 
and then of tne nitrogen by the titanium ; the temperature 
is then raised to such a degree, not above 500** C., that the 
gases are liberated in an active condition. The pressure 
is increased or decreased according to whether absorption 
or evolution of the gases is taking place. — T. F. B. 


Hydrogen; Process for liquefying commercial by 

expansion. J. E. Lilienfeld. Ger. Pat. 276,657, Doc. 
23, 1010. 


Barium and strontium oxides; [Continuous] Process of 

wodveing . H. G. Akers, Toronto, Canada. 

U.8. Pat. 1,113,178, Oct. 13, 1914 ; date of appl., May 8, 
1913. 


Crude barium or strontium carbonate, mixed with a flux 
and a reducing agent, is melted at about 1200° C., 
preferably in a carbon lined furnace in which a reducing 
atmosphere is maintained, and the mass refined by again 
adding a reducing agent, tke evolved gases being ignited 
to heat the charge and preheat the Incoming charge. Any 
carbon dioxide liberated from the charge may bo diluted 
with the combustion gases from the fuel employed in 
heating the furnace, in order to lower its partial pressure. 

— F. Sodn. 


Nitrogen; Methods of fixing . J. E. Bucher, 

Coventry, Jl.I., Assignor to Nitrogen ftoduots Co. 
U.S. Pats, (a) 1,113.698 and (b) 1,113,599, Oct. 13, 1914 ; 
dates of appl., Aug. 8, 1911 and May 12, 1913. 

(A) A SALT, c.jr., a haloid salt, of a metal capable of forming 
a nitride, is elootrolysod, and the separated metal eon- 
verted into nitride by reaction with nitrogen or a nitro- 
genous reagent, and the nitride treated with a hydrogen 
Compound {e.g.^ halogen acid prepared from the electrolytic 
halogen) or an ammonia-halogen compound, so as to yield 
ammonia, or substance containing ammonia, and the 
original salt. (B) A metallic nitride, produced as above, 
is treated with a hydrogen compound (such as water), so 
as to form a substance containing ammonia and an oxygon 
or other compound of the metal, and the latter is converted 
by treatment with at least one reagent (pndorably luUo- 
genous in character) into a salt whi^ cau bo electrolysed. 

— F. Sodn. 


Magnesium aulpk/akfrom residues of potash salt manufacture 

containing kieseritc ; Preparation of . R. Heintz 

Toohn. Buro f. d. Chora. Ind., G. m. b. H. Ger. Pat 
276,702, March 6, 1913. 

The residual products containing kiosorite, obtained in 
the treatment of oarnallite and “ Harlsalz,^^ are 
dissolved in dilute magnesium chloride solution at about 
80® — 100° C., and the solution is completely or partly 
saturated with sodium ohiorido at the same temperature 
and allowed to cool, whereupon magnesium sulphate 
ery8talliaes.--T. F. B. 

Ammonia from its elements ; Process for obtaining 

using cerium nitride as catalyst. Kunheim und Co 
Ger. Pat. 276,986, Juno 20, 1912. 

A mixture of nitrogen and hydrogen under pressure 
passed over a heated oatalyst consisting of cerium 
nitride (obtained by the action of nitrogen on coarsely 
powdered cerium) or a substance containing not loss than 
20% of cerium nitride.— T. F. B. 


Ammonia from its elements ; Catalytic preparation of , 

F.Hlavati. Ger. Pat. 277,054, Jane 19, 1910. Addition 
to Qer. Pat. 275,343. 

A MiXTUEE of nitrogen and hydrogen is subjected to treat- 
melht by d^haa^ knd pafc^vw'a’oatalyit 


The compressed hydrogen, containing 1 to 2% of air, 
is allowed to expand in two or more stages, and at one of 
the intermediate stages the pressure and temperature are so 
regulated that the air separates in the form of a liquid, but 
is not solidified. A temperature of about — 215°C. is 
suitable for this purpose. — ^T. F. B. 


Gaseous mixtures ; ^Separation of easily condensed or 

absorbed constituents from hot^ compressed . J. 

Ephraim. Ger. Pat. 276,718, Doc. 14, 1912. 

The gaseous mixture is cooled and expanded, then passed 
through a condensing or absorption aj)paratu8, and ogsin 
heated and comi)roBsed by aid of the heat and energy 
obtained in the first stage of the process. The process may 
be applied to the separation of ammonia from the gaseous 
miirtures produced in the catalytic procos.^. — ^T. F. B. 


Nitric acid ; Process of CAfneentraiing . F. Hausmann, 

Assignor to Vorein Chomischer Fabriken in Mannheim. 
Mannheim, Germany. U.S. Pat. 1,115,192, Oct. 27, 
1914. Date of appl, Sept. 9, 1913. 

See Fr. Pat. 462,290 of 1913 ; this J., 1914, 311.— T. F. B. 


Nitrate of lime and other salts ; Reduction of to powder. 

Norsk Hydro-Elektrisk Kvaelstofaktiesciskab, Christ- 
iania. Eng. Pat. 468, Jan. 7, 1914. Under Int. Conv., 
Jan. 23, 1913. 

See Fr. Pat. 466,963 of 1914 ; this J., 1914, 865.— T. P. B. 


Nitrates ; Production of commercially pure . (\ 

Bosch and W. Wild, Ludwigshafon, Germany, Assignors 
to Norsk Hydro-Elektrisk Kvaelstofaktiesciskab, 
Christiania. U.S. Pat. 1,115.164, Oct. 27, 1914. Date 
of appl, Juno 22, 1909. 

See Ger. Pat. 210,167 of 1908 ; this J., 1909, 656.— T. F. B. 


NifnV oxide ; Electrodes for use in the production of . 

C. Rossi, Lognano, Italy. Eng. Pat. 23,059, Oct. 22, 
1913. Under Int. Conv., Oot. 22, 1912. 

See Fr. Pat. 463,821 of 1913 ; this J., 1914, 421.— T. F. B. 


Hydrogen ; Producing . C. Bosch and W. Wild, 

Assizors to Badisohe Anilin und Soda Fabfik, Ludwigs- 
hafen on Rhino, Germany. U.S. Pat. 1,115,770, Nov. 3, 
1914. Date of appl, Juno 30, 1913. 

See Fr. Pat. 459,918 of 1913 ; this J., 1914, 24.— T. F. B. 


Vm.-GLASS; C^ItAMlCS. 

Glass analysis ; Some rapid methods for . E. C. 

Sullivan and W. C. Taylor. J. Ind. Chem., 1914, 
6,897—800. 

The glass is decomposed by a mixture of hydrofluoric acid 
anf ozilio acid (instead of suphurio aoid). For glasws 


Td. xXkin., Mo. 2s.] 


cu ix— Bpiumio vkijiBiiik. 


iiH 



odiitiyiitig onl; lead, idda and potWh, with imall 
amountii of iron, ii|a- 
mina, tnangane^e, lime 
and magneoia as impuri* 
ties, , 1 gnh. of the 
finely-powdered sample 
is moistened with water 
in a platinum crucible of 
about 40 o.c. capacity, 
and 2 grms. of oxalic 
acid and enough 48% 
hydrofluoric acid to half- 
fiU the crucible are 
added. The mixture is 
evaporated to dryness 
on a radiator (see 
below) at a temperature 
just high enough to 
expel me excess of 
oxalie acid. When all 

the acid is expelled the crucible is cooled and the 
evaporation repeated twice more with oxalic acid (about 
5 grms. in all) and water. The residue is treated with 
hot water, cooled, and filtered. The insoluble portion 
consists of load oxalate, with a trace of calcium oxalate, and 
may be titrated with permanganate or the lead determined 
as sulphate. The filtrate is evaporated, the residue heated 
to decompose the oxalates, dissolved in dilute hydro- 
ohlorio acid and evaporated to remove silica. The residue 
is treated with hot water and a few drops of hydrochlorio 
acid, and a few dro[>s of bromine water and a little ammonia 
added to the solution which is boiled, and the precipitated 
hydroxides of iron, aluminium, and manganese filtered off. 
In one portion of the filtrate, any magnesium is precipitated 
as magnesium ammonium phosphate and osdoulated to 
chlori£. The remainder is evaporated, heated to expel 
ammonium salts, and the chlorides weighed, the weight of 
magnesium chloride found and also the alkali obtained 
in a blank determination being deducted. The potassium 
is determined with platinum chloride and the sodium 
obtained by difieronco. In the ease of glosses containing 
other elements, Ca and Zn give insoluble oxalates ; Cd is 
also insoluble, but in presence of Zn traces are found with 
the soluble oxalates ; Co, Cu, Ni, Ba, and Mg oxalates are 
mostly insoluble, but must be tested for in the soluble 
oxalates unless speoiol precautions be taken ; Na, K, Al, 
Cr, and As ore found with the soluble oxalates ; Mn uip to 
2% is soluble, but with larger quantities partly insoluble ; 
Fe is soluble, but in presence of Zn traces remain insoloble ; 
Sb is usually soluble unless the oxalates be heated too 
strongly. Borates do not interfere, but the results are 
not satifdactory when more than 3% Al^Os is present. A 
ooi^leto analysis can bo made in a day. 

The BUcooBs of the method depends to a considerable 
extent upon the use of the radiator (see above) shown in 
the fi^re (compare Hillebrand, Bull. No. 422, U.S. Geol. 
Survey, p. 31). B is of sheet iron, aluminium or nioke), 
fi — 7 cm. high, 8 cm. diam. at top and 6 om. at bottom. 
The base, B, of iron, nickel, or platinum, is attached to B by 
turning the cogs of B up and over those of B. A platinum 
trian^ is inserted about 4 cm. from the base ; and an 
^uminium ring with an opening slightly larger than the 
underlying crucible is placed over the radiator to hasten 
evaporation. 

For determining boric oxide in boi^ilicate glasses a 
modification of ^^erry’s method (this J., 1908, 1179) 
is used. 0-6 grm. of the glass is fused with sodium carbon- 
ate, the product treated with 20 — 30 o.c. of hot water, 
filtered, and the fUtrate and washing treated with about 
7 o.c. of concentrated hydrochloric acid in a 250 c.o. round- 
bottomed flask, and then Wherry’s method followed, except 
that barium hydroxide is used in place of sodium hydroxide 
for the titration, — ^A. 8. 

Patbut. 


Oven tuUable for use in (he manufadure of tikSf potterif, and 
analogous ware, and for other purposes. C. Dressier, 
Msflbw;, U.S. Pat. 1,116,036, Nov. 3, 1914. Date of 
appl, March 17, 1913. 

8 in Eng. Pit, 822 ^ ot 1312 ; ihii J., l 3 l 8 , 732 .— T. S'. B. 


ix.-Btni3nN0 

Portland eetneni raw maUrials from 0dm ; Sjfekncif 

of . W. a Boibling and F. D. Reyes. P^ppilie 

J. Soi., 1914, 9, 127—1%. 

Various raw materials (espeofaliy ooridUne limeiione 
tuff) were found suitable for the manufaothie of high-gra^ 
cement, comparatively rich in SiOg and poor in Ar,0|, the 
best results being obtained with a hydraulio modolns, 
2 — ^2*3. The seUmg properties were easily oontrolled 
adding a small proportion of plaster, but, with f low 
hydraulio modulus, Uie cements were apt to be very onioP 
setting. Satisfactory artificial Roman cement with p 
cementation index 

/2-8 X %SiOg+M X %Al,Og-j-0*7 X 

V %C»0+l-4X®pti5 / 

as high as 2>47 was prepared by bpming mixtuxM jif 
oaloaroous and silioious matenals in a rotary kilo at atmut 
1000“ C.— F. SoDN. 


Portland cement raw materials at Naga, Cdm ; Geology and 

field relaiions of . W. E. Pratt. Philippine J. Sd,, 

1914, 9, 161—160. 

Ease of quarrying and transport oombine to render the 
materials refer^ to in the preoeding, abstract desirable 
for oemont manufacture in the Philippines. An amide 
supply of each is available. — F. Sodh. 


Natural cement versus brick a Iwahig Penal Colony raw 
materials. W. C. Beibling Philippine J. 8ci., 1014, 9» 
163—173. 

Fine-obainbo coral sand was utilised with the looal clay 
for the artificial preparation of natural (Roman) oemeii^ 
the mixture being pugged with water to a stiff muo, 
moulded into brides, and burnt at about 1000“ C. The 
product, for most purposes, proved as good as or superior 
to brick made from the same clay, and the manufacture of 
a similar cement from other fine-ground oaleareous sand 
is advocated, the application of existing briok presses and 
kilns being suggest^ ; a temperature of 100(r 0., main* 
tainod for !1 — 4 hours is sufQoient, and the clinker is teadily ' 
ground. The advantage of mixing natural cement with 
a small proportion of Portland cement is pointed out. . 

P. SODH. 


Building sUmeji Porosity of . D. Q. Campbell. 

School of Mines Quart., 1914, 86, 242 — 2M. 

The least porous rocks fonn the stroEgest and most 
durable building stones; the porosity of granites and 
gneisses is less than 1%, that of limestones up to 10%, 
and of 8 and 9 toncB up to 20%. Unseasoned stones having 
large pores sandstones) are less affected by freesing 
than those having sub-capillary pores. The seepage « 
water tluvugh porous rook usuuly results in the solution 
of any oolour-formii:^ impurities and re-deposition of thfi 
latter upon the vanuoe of the stone. By exposure tp 
running water or water under pressure, porous stone con* 
taining oaleareous ingredients soon becomes honeyoombtid 
and disintegrated. Owing to slow alteration by oxidatioD 
and hydration, a large proportion of aocesaonr minerals 
may prove a source of weakness in igneous rook. 

-^W. B, F. P. 


Patents. 

Cement i Method of producing from molten blast- 

furnace slag. W. Lessing, Menzenbeig, Assizor to 
Mittelrheinisohe Coment-Industrie G. m. b. H., Cologne, 
Germany. U.S. Pat. 1,116,321, Oot. 27, 1914; ^te 
of appl., Aug. 9, 1913. 

By means of a pieohanioal i^'tator, iRolten slag is ph>» 
jected, in a disiutegrated condition, into a horixontal; 
" ittbe tbrougli ,whiob A current of air wd s(^ if 
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Cl. X.-METAL8 ; METALLURGY, INCLUDING ELECTRO-METALLURGY. [Dec. 15, 1814. 


Ftn-brick, C. Hideoker, Saii Anielmo, Assignor to lone 
Fire Brick Co., San Francisco, Cal. U.S. Pat. 1,1 16,429, 
Oct. 27, 1914 ; date of appl, Juno 3, 1913. 

Tna brick is composed of silioious material fusing at 
2800° F. (1638° C.), 76; argillaceous material fusing at 
2600° F. (1371° 0,), 10 ; shale fusing at 2260° F. (1232° C.), 
10 ; and “ material which cannot be fused below 4000° F. 
(2204° C.),” 6%.-W.E.P.P 

X.- METALS ; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

/row? Electrical resistatice and critical ranges of . 

G. K. Burgess and I. N. Kellborg. J. Franklin Inst., 
1914, 178, 634—635. 

The determination of the variation of the electrical 
resistance of pure iron over the range 0°— 960° C. was 
made in terms of that of platinum, using a very sensitive 
'i^eatstone bridge. No anomalies in the resistance were 
found below the A2 region, but at 767° C. there was a sharp 
cusp in the temperature coefficient. At Ao3, which was 
identical with Ar3 (894° C.), the resistance fell abruptly 
0*006 of its value, recovering it within 26°. A2 was found 
to be a strictly reversible transformation, whUst the A3 
transformation took place at a higher temperature on 
heating than on cooling (see also this J., 1913, 1070). 

^ — W.F.F. 

Caat-irm ; Some notes on the heat treatment of . R. 

Carriok. Proo. British Foundrymon’s Assm., 1913— 
1914, 196—208. 

Tee term “ heat treatment ” is here applied collectively 
to those conditions brought about by the melting, casting, 
solidification, and the cooling subsequent to solidification, 
of a metal or alloy. The physical condition of cast-iron 
is largely controlled by the time taken for the solidification 
of the molten metal after pouring. By causing the iron 
to solidify quickly, a finer-grained, more homogeneous 
casting is obtained. This may be brought about by the 
use of ** denseners " (chills). These must however be 
removed at the proper time to avoid chilling the solidified 
metal and so rendering it too hard to be machined. — T. St. 

MaUeable-iron castings. H. Ford. Proc. British Foundry- 
men's Assoc., 1913 — 1914, 173 — 180. 

White pig-iron is employed. Silicon is the most active 
agent in a malleable iron mixing. A content of 0*36% will 


always present in hard castings, with the result that 
cracked castings are produced. Phosphorus should be 
below 0*25%, or crackra and warped castings will result. 
Combined carbon should be between 1*5 and 4*2%. H 
below 1*5% the casting will not anneal. Oraphitic carbon 
is undesirable because it opens the structure and allows 
the oxidation to penetrate and weaken the iron in anneal- 
ing. Annealing. Iron melted in a furnace is generally 
packed in puddler's scale (an iron silicate) and anneAled 
at 1260°— 1400° F. (676°— 760° C.). Iron melted in a 
cupola is packed in pulverised hsematiie ore and annealed 
at 1 6W°— 1800° F. (871°— 982° C.). During annealing the 
combined oarbon is almost entirely converted into 
“ temper ” carbon, with the result that the hard, brittle 
casting, having a distinctly white fracture, is changed so 
that it can be twisted, bent, and hammer^ hot or cold, 
without injury. The strenf^h of the casting is greatly 
increased, being in some cases more than double. In 
American practice annealing is stopped when the oarbon 
conversion has taken place, but the European practice is 
to continue annealing until carbon is actually removed to 
a depth of about J inch. — ^T. St. 


Sted castings; The annealing of . A. T. Adam. 

Proo. British Foundiymen's Assoc., 1913—1914, 
218—225. 

Tbst-piecks of the same stool were annealed at the same 
temperature for varying lengths of time, all other factors 
being as far as possible identical. Annealing for a pro- 
longed period allowed of the temperature being lowered, 
so tnat not only was the structure of the easting thereby 
rendered more homogeneous, but the risk of overheating 
was considerablv reduced. Castings which had been 
annealed at a hign tomjmraturo acquired a finer and more 
homogeneous structure when re-annealod at a temperature 
slightly above the lower recalesoenco point A2, and main- 
tained at that temperature for a period equivalent to 
two hours in the case of a small test-bar.— T. St. 


Sted and cast iron bars broken at different temperatures ; 

Physical properties of . H. Perrino and C. B. 

Spencer. ScWl of Mines Quart., 1914, 85, 194—212. 
A BhielA machine of 100,000 lb. capacity was used for 
testing the specimens, each of which was heated eleotriodUy 
(in a nlatinum-wound, porcelain tube) while in position. 
The following results were obtained, E l^ing the elongation, 
R the reduction of area, and U the ultimate strength — 







Temperature. 





UateriaL 

Observation. 

76* F. 
(24“ C.) 

200* F. 
(98- C.) 

300" F. 
(149* C.) 

400" F. 
(204* C.) 

500" F. 
(260" C.) 

600" F. 
(316" C.) 

700" F. 
(371" C.) 

800" F. 
(427" C.) 

900" F. 1 1000" F. 
482" C.)j (538" C.) 

Bessemer Stool — f 

(0-0*88%) .... i 

E. 

8483 

81*30 

26*44 

25*33 

26 00 

31*55 

41*77 

47*77 

60-67 

62*66 

R. 

5003 

64*84 

50*69 

49-90 

48*78 

5010 

05-58 

78*64 

88-34 

89*57 

IT. 

72630 

66040 

71030 

78650 

75380 

74780 

67400 

54015 

43920 

32580 

E. 

4:i*83 

31*00 

31*33 

27*11 

20*11 

32-89 

45*78 

54*72 

55*33 

61*18 

Bessemer Stool — J 
(0--0'23%) \ 

K. 

flT-28 

61*03 

60*12 

66*78 

67*60 

01*69 

72*70 

82*03 

86*91 

91*68 

U. 

69055 

50255 

63620 

60060 

69400 

65908 

66880 

44053 

35160 

26316 

Oast Steel J 

E. 

27*33 

— 


26*78 

21*67 

26*45 

— 

81*11 


40*00 

R. 

36*99 

— 

— 

41*64 

37*61 

38*36 

— 

61*86 

— 

80*17 

(C-0186%) .... ( 

U. 

81310 

— 


73180 

74680 

77930 

— 

63520 ! 

— 

86460 

Cast Iron No. 1 . . ) 
(O-»2*0e%> ; 

Cast Iron No. 2 — 

TJ. 

V. 

21140 


- 

20490 


19500 

29940 

- 

17760 i 

80010 

18720 

25360 

12810 

20200 


give white castings up to 2 in. thick, if oast hot enouph. 
With Si 1%. the other ingredients being normal, anything 
thicker than about 0*5 in. would probably be ^y. Man- 
ganese should be between 0*6 and 0*6% in the pig-iron. 
A considerable amount is burnt of! in melting, but too much 
manganese oaoses hardness, and trouble in annealing. The 
malleable iron should contain 0*16 to 0*30%. Svlj^ur 
shodd be between 0*02 and 04)7%. HiMrsulphur weakens 
ihe#ea to it is unable to resist.^ internal strains 


It is suggested that the strength of steel is dependent on 
its fibrous character," the term " fibrous " bein^ used in 
contradistinction to " granular," as applied to oast iron and 
not taken too literally. When heatra to 600° F. (260° C.) 
the fibres change their relative positions temjponxily, so 
that if the hot bu be broken, inmmod strength is exhibited; 
but on oooling, the fibres return to their oiiginal position. 
The same action takes tdaoe at above 600° F. (260*^0.1, but 
is offset by the weakemng effect of the repulslTe action of 
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boat on the moleoules. The more fibrous the character of 
the metal, the greater the action of heat in inoreaamg its 
«trength.-?^W. E. F. P. 


[Sted^l MartenaiU etrudure ; Note on crystal twinning 

and (he . C. H. Dosch. Faraday Soc., Nov., 1914. 

[Advance proof.] 

By slowly cooling an overheated steel (C 0*28%) a marten- 
sitic structure was obtained without increase of hardness ; 
by examination with an immersion objective, the whole 
mass was found to consist of pearlite packed closely in 
some parts and loosely in others. The view of Edwards 
and Carpenter (this J., 1914, 552) that martensite and 
austenite are constitutionally identical, the former being 
repeatedly twinned, and its hardness due to the formation 
of amorphous material at the surfaces of slip on which 
twinning occurs — ^is rejected and it is oonsidoim that the 
martensitic structure is an aocomnaniment, and not the 
cause, of the hardness of a quenched steel, martensite being 
so much harder than its components os to suggest the 
presence of a solid solution. — W. E. F. P. 


*Sieela ; The pari played by the amorphous pliasc in (he 

hardening of . J. C. W. Humfrey. Paraday Soc., 

Nov., 1914. [Advance proof,] 

Thk formation of the hard, amorphous solution of a-iron 
and iron carbide (comparable with Beilby’s amorphous 
phase formed by overstrain) to which the hardness of 
quenched carbon-, or normally cooled alloy-steels is due, is 
explained on the assumption that in the passage of a sub- 
stance from one allotropic modification to another of 
different crystalline form, as at the Ar^ point in steals, a 
temporary amorphous phase is produced corresponding to 
the liouid phase of the modification about to be formed ; 
and tnat owing to sudden cooling or the presence of 
certain alloyed elements, whereby the ohango point is 
lowered to a temperature at which crystallisation in the 
viscous mass becomes difficult, the amorphous phase is 
retained in a motastable form in the cold. — W. E, F, P. 


Gold proof plate ; Preparation of a fine , by chlorine gas. 

Memorandum by the Assayero of the Melbourne Mint. 

Ann. Rep. Mint, 1913, 138—140. 

Cornets of gold, derived from the metal obtained by reduc- 
tion with sulphurous acid, and containing 0*1% of impurity 
(chiefly Ag), were treated with cold aqua regia (4 : 1), the 
solution largely diluted and allowed to stand for a week 
to effect separation of silver chloride. Three successive 
quantities of a dilute solution of silver nitrate (containing 
Ag 0*5 grain) were then added at intervals of 3 di^s, the 
surface of the liquid being gently stirred after each aaditirn, 
and the whole was allowed to stand for 14 days. Any 
iridium or other impurity suspended in the liquid was 
entangled in the precipitated silver chloride ; the clear 
solution was siphoned off, evaporated to diyness and ignited 
in porcelain ; the Sfmnge gola fused in a clay crucible with 
potassium bisulphate ana nitrate, borax added, the melt 
allowed to cool, the cone of gold treated with boiling hydro- 
chloric acid to remove adhering slag, placed by hand upon 
l>orax-glaBS contained in a clay crucible within a large, 
covaiea guard-pot, and meltM under conditions pre- 
cluding contamination of the metal by furnace dust. 
A slow ouirent of chlorine was then passed through the 
molten metal for 1 hour, the gas being conducted through a 
olav tube (4 in. bore) by which the gold was continuously 
stinred ^e charge was allowed to cool in the criicible, 
the cone of gold treated with boiling hydrochloric acid 
and finally rolled (with special precautions against contami- 
nation) into a fillet which was also treated with boiling acid. 
The original gold weighed 21'6 oz., the finished fillet 21*28 
oz., ana0^294 oz. was subsequently recovered from the 
slag. The fineness of the metal, as determined the assay 
oflo samples taken along the fiUet, was higher than that 
of the Board of Tnde lw9 fine gcrid proof j^te (999*98). 


Oold ; Annealing of . Memorandum by T. K, Rose. 

Ann. Bep. Mint, 1913, 55—56. (See also this J., 1918, 

869.) 

Pure gold is softened by heating for 30 mins, at 130** 0. * 
re-molting in air causes a slight auction of the annealing 
tom})orature, although no change in the purity of the gold 
can be detected by assay ; after re-melting m hydrogen, 
of which the metal absorbs 0-002%, gold is not completely 
softened by heating for 30 mins, at 3(X)'* 0. Other im- 
purities have similar but less marked effects : e.g., the 
annealing toro{)eraturo of gold containing Ag 0*^% is 
225® C. The relative purity of two samples of “iSwol** 
gold is more readily determined by heating ham-rolled 
test-piecoB for 30 mins, at 130® — 150® C. ana testifin^the** 
degree of softening, than by the ordinary methooiL of 
assay ; the heated speoimens are tested in a maohiheidr 
measuring hardness ; or by immersion for an hour in oold 
dilute aqua regia (1:1) when the softened metal beoomes 
reorystallised while the structure of the less pure (hard) 
gold remains unchanged. As shown by mioroioopioal 
examination of siiecimons of gold in various stages of 
annealing, recrystallisation (softening) begins and finishes 
in particular laminee or flattened crystals, other laminn 
or crystals remaining unchanpd until more time has 
elapsed or the temperature has been raised ,* henoe, 
partly-annealed gold is composed of alternate bands of 
hard and soft material, and has weak places where its 
rigidity and resistanoe to rupture are little higher than 
those of the fully-annealed metal. — W. E. P. P. 


Nickel and nickel-bronze coinages of the world {to the end of 
1912). Ann. Rep. Mint, 1913, 9(^3. 

Of 895,920,035 nickel coins in circulation at the end of 
1912, 62-5% were in use in Austria-Hungary ; 17*2% in 
Franco and Turkey; 16*9% in Germany, Italy and 
Switzerland ; and 3-4% in Mexico, Montenegro, DanisliF 
West Indies, and Zanzibar. In Austria-Hungary, niolml 
has boon coined and issued regularly since 1892 ; in 
h'rance, it was adopted, for 25-oontime coins only, in 1903, 
but by a new law passed in Aug. 1913, those coins and the 
present bronze currency are to be withdrawn and tfadually 
replaced (over a period of 10 years) by 780,000,000 coins 
(25, 10 aud 6 centimes) of pure nickel ; in Turkey, nickel 
coinage was introduced in 1911. Of 4,136,851,840 nickel- 
bronze (Ni 25, Cu 76%) coins in eiroulation at the end cf 
1912, 31-4% were in use in British Colonies, Belgium and 
United States; 37-6% in Germany and Switzerland; 
and 31-0% in 34 other countries inoludiM Holland, Greece, 
Portugal, Egypt, Persia, Japan, Siam, Korea, most of the 
South and Antral American States, some of the smaller 
European States, parts of East and Central Africa, ete. 
Practically all the nickel-bronze coins stAiok for British 
Colonies have been issued since 1907 ; and the alloy was 
first adopted by Belgium in 1861. — W. E. F. P. 


Metal melting at the Boyal Mint ; Comparative costs of — — 
ua'ik coal-gas and coke fud. Memorandum by E* Bigg. 
Ann. Rep. Mint, 1913, 34 — 35. 

The following table shows the saving (27*3%) eff ected bjr 
the substitution of coal-gas for coke fuel in the melting 
houses of the Royal Mint, London ; the results for the 
two years are comparable since the proportion of nickel- 
bronze melted (requiring a higher temperature than gol^ 
and silver) was about the same (55-— 56%) in each. 



Weight of 
good bars 
cast (tons). 

1 Rate per ton (shillings). ' 

Yeor. 

FueL 

Qrudblet. 

Wsgea 

Totol. 

1909 (coke) 
1918 (oool- 

RM) 

1197-7 

1967-0 

24 29 
22-00 

42-00 1 
26-60 

16-68 

10-64 

82-06 

69*62 


The daily ontpht pSt furnace was gieatsT in 1918 
1969, the peidSfl^ 
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niokel-bionxe being 88'5, 124*5^ 157-7 &nd 161*1, res* 
peotirely ; nnd Amount of “ iweep *’ produced was 
much leee,— W. B. P. P. 

Copper product; Leaching ai the 8t^e (V.8.A.) 

works, W. L. Austin. Min. and Eng. world, 41, 806. 

Thb dust from roasting-fumace duet chamborB is treated, 
together with a siUoious oxidised ore, to obviate the 
smelting of low-grade silioious flue dust. The greater 
portion oi the copper ia the chamber dust is soluble in 
water, and, when mixed with water, contains sufficient 
acid for lixiviating the silicious ore. The chamber dust, 
after treatment with water, is settled in vats, and the clear 
liquid is percolated through the silicious ore in wooden 
vats with a filter bottom, the liauid being finally treated 
with scrap iron in precipitating boxes. — B. N. 

Cathode copper ; Impurities in . L. Addicks. Mot. 

and Chem. Eng., 1014, 12, 706-708. 

The impurities in cathode cop])or may have been directly 
deposited or may be derived from anode slime or included 
eleotrolyte. Plotted results show a straight lino relation 
betWMn fouling by niokol and arsenic and content of thmio 
eleioeilts in the electrolyte. The curve shows that in the 
oa4|e of nickel there is no fouling from anode slime. The 
large content of nickel in cathode copper sug^^sts fouling 
^ electrodoposition in addition to includ^ electrolyte. 
Pauling by silver and gold should be directly proportional 
to the content in the anodes, as all the silver and gold in 
the anodes enters the slimes. — W. F. B. 

Copper I Absorption of gases by refined . W. Stahl. 

Motall und Erz, 1914, 11, 470—482. 

The gas-absorbing power of molten cop|)er increases in 
general with the tomperaiuro up to a certain point, also 
t/ith increasing purity of the motal, and with the partial 
nrosBiiro of the gas; the presence of Pt or Ni, however, 
has a favourable influence on the absorption. 

Sulphur dioxide, Tho disintegration of copjjcr which 
takes place dtiring solidification has been traced to occluded 
SO|, which is formed by oxidation of the sulphur present, 
and given up during solidification with a “spitting” 
action. Up to 1500", the absorption increases almost 
linearly with the temperature, and approximately as the 
square root of tho pressure. The fact that the gas causes 
the metal to “ spit ” and booomo spongy during solidifi- 
oation, and that a oonsiderablc quantity of gas iq still 
retain^ in the cold metal, shows that absorption and not 
adsorption effects are concerned. SO| does not diffuse 
through solid copper below 1000° C. The interaction of 
cuprous oxide and sulphide, giving cop^xir and sulphur 
dioxide, is oxdchermic; the revcFso reaction can be 
expressed as CujS+2Cua0=6Cu4-S0t — 38,000 cals. It 
follows from this that an equilibrium relation will be 
obtained. Estimations of the lowering of freezing point 
produced by the oxide and sulphide snow that tho com- 
pounds, occur as CUfS and CU|0, and that their solubilitios 
are more than siiffioient to account for the absoration of 
W decomposition and chemical reaction. The fact 
that roe addition of either Cu,S or Gu,0 to the system 
diminishes tho solubility of the gas, is also in accord 
with this view. That a state of equilibrium between the 
four participating bodies occurs at all temperatures has 
been voiified in a number of investigations. 

Hydrogen, Evidence of the solubility of hydrogen is 
given by the surface disinte^ation and blister-like structure 
assumed by tho metal during solidification after exposure 
to this gas. An absorption of H, in, and diffusion through 
copper has been detected at 650° C. Up to 1600° C , the 
abMrption inoreasos almost linearly with the temperature, 
except at the melting point of the motal, when a sudden 
increase occurs. At 650° tho solubility is 0-1 and at 
1600° C., 1-4 mgrms. H, per 100 grms. of copper. With 
both the molten and solid metal, the solubility increases 
as the square root of tho pressure. The conductivity of 
copper is not affected by dissolved hydrogen. On heatizig 
copper containing oxidb in a hydrin atmosphere, tjb« 
gas psiittntes the metal and teduoes ^ oxide imk 
iMMi ofmiteri widoh dteapmb^dlitetogntiiigtim metal and 


rendering it unsuitdble for farther meohanioal working. A 
reaction of this nature takes plaoe in molten copper 
during the “ poling ” treatment. 

Hydrocarbons are decomposed by molten copper into 
carbon and hydrogen, of wnioh the former is oxidised and 
tho latter absorb^. No occlusion of any undecomposed 
hydrocarbon has been observed. 

Oxygen, The dissociation pressure of cuprous oxide 
equals tho partial pressure of atmospheric oxygon, or 0-21 
atm., at 1662° C. When in solution in the copper, the 
dissociation pressure is lowered, so that, at 1600° 0., 
it is certain that no thermal decomposition of tho dissolved 
oxide occurs, and the absorption of 0| at this temperature is 
not a physical solution but a ohemioal combination. 

Water, carbon dioxide, nitrogen, argon, helium. No 
absorption of any of these gases in either solid or liquid 
copper can be aetected. 

Carbon monoxide. A slight solubility of this gas in copper 
has been shown by changes in the density produced in the 
meta) by its presence, by the blistcr-liko structure it 
imparts to tho metal, by spectrum analysis, and by direct 
mc^asuroment. At 1420°, 61 grms. of Cu absorb 0-15 c.c. 
CO. This small quantity of gas appears to have a marked 
influence on tho physical proixirties of the rcjfinod motal. 

The above data indicate that during tho refining of 
molten copper, the absorption of CO predominates during 
the end of tho “ hard poling ” period, and at tho beginning 
of tho “ gretm poling,” while tho absorjition of H, 
predominates during tho latter period wiu-n tiic oxygen 
has been removcd.-Al. N. P. 

Lead ores; Smelting in the blast-furnace. I. A. 

Palmer. Mining and Eng. World, Oct. 24, 1914, 

765—769. 

In modern smelting practice, the pro-roasting of tho ore 
and sintering are accomplished in one operation. Oxidised 
lines, fiiliciou.s sulphides, concontratos, and slimes may bo 
mixed and sintered together with tho ore, but flue-dust 
can only bo satisfactorily tn^ated after brhjuotting. One 
of the most sorious objections to fines in tho blast-furnace 
is that irregularities in the formation of slag and 
matte occur, and those lead to metal losses. All tho 
constituents of the charge sliould be well mixed and arrive 
at the fusion zone of the furnace at approximately the 
same time, and materials of very different comoosition 
should net bo used, as the influence of inequalities in 
distribution is then aooentuated. In roasting ores, iron 
sulphide is the first, and zinc and load sulphides are the 
last to bo oxidised. On treatment in tho blast-furnace, 
zinc sulphide, which does not mix in all proportions with 
the other sulphides, separatos, when present in oonsidiw' 
able quantity, and floats on the top of the matte, forming 
a pasty scum which prevents a good separation of matte 
and slag. Laboratory experiments have shown that sla^ 
consist of a mixture of constituents, and large variations 
in the pri^ortion of these constituents do not 
materially affect the fusibility or fluidity. As a result 
of improved methods of i>reparing the charge higher 
temperatures can now ro used in smelting, and 
hence, without diminishing the fluidity, lar^ quantities 
of lime can be introduced and more basic and more refrac- 
tory slags can bo produced. The minimum quantity of 
coke required is th^t corresponding to 10% pure carbon 
of the weight of material (less slag and fuel) ; often it is 
necessary to use 12%. The blast-pressure used in the 
larger plants is 30 to 40 oz. per sq. inch. The loss of lead 
througn volatilisation is apt to m large and overlooked. 
The sulphides of the heavy metals cannot be completely 
separate from the slags, on account of the slightly solvent 
action oitho latter on the former. — J. N. P. 

Lead; Slecirodeposition of . F. C. Mathers and 

B. W. Cockrum. Met. and Chom. Eng., 1914, 12, 714— 

716. 

To obtain smooth finely orystallino deposits there is added 
to the bath an “ addition agent ” prepared by shaking 
12-5 grihi. of aloes with 500 o.o. of warn water, separating 
the i^ution and dissolving tho insoluble tar or gum in 
25—60 0.0., of sd*oial aoetio aoid. This acid solution te 
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ad4ied to the^batht whioh ihould oo&iain 100 gnus, ol lead 
acetate and 40 gnos. of ammonium perchlorate per litre. 
A current density of 3-6 amp. per sq. ft. for thick deposits 
and 7*2 amp. per sq. ft. for thin may he used. With lead 
la^ate and lead formate solutions, the baths should con- 
tain 4% of lead as lactate or 2% as lead formate, 1—6% of 
lactic or formic acid, 4% of ammonium perchlorate and 
0*26% Barhadoos aloes, the mixture being warmed and 
filtered before use. A current density of 3*6 amp. per 
sq. ft. may bo used. Sodium naphthalonosulfonate may 
be used instead of the ammonium perchlorate. (See also 
this J.. 1913, 429 ; 1914, 368).— W. F. B. 

Aluminium-magnesium alloys; Supplement to the phase 

diagram of . H. Schinneister. Motall und Erz, 

1914, 11, 622 — 523. (See also Qrube, Z. anorg. Chem., 
1906, 45, 226.) 

The alloys (200 grms. in each case) were melted in a nickel 
wire electric furnace, and the progress of the cooling 
registered by means of a thermo-element and recording 
galvanometer. The first stationary points were found at 
temperatures which gradually fell from 667“ to 650“ C., as 
Mg increased from 0 to 20%. Second stationary points, 
denoting a eutectic, were found at 680“ — 690“ Cf. with 
alloys of between 2 and 16% Mg, and a second similar 
eutectic point was found at 455“ C., with alloys containing 
between 12 and 15% Mg.— ,T. N. P. 

Calorizing. Coating metals with a layer of aluminium aUou 
for protection against high temperatures. H. B. C. 
Allison and L. A. Hawkins. Met. and Chom. Eng., 
1914, 12, 730. 

'Phe metal to be coated is hoat<id in a revolving drum with 
substances containing inter alia finely ground aluminium, 
or it is packed in or painted with a suitable mixture con- 
taining aluminium and heated. Calorizcd iron tubes 
withstand oxidt-iion at 900“ — 1000“ C. With copper the 
calorizing is effective against oxidation at low and high 
temperatures. The effect of calorizing on the electrical 
resistance and temperature oooffieient of iron is shown in 
the table. No. 1 had a lighter calorizing coat than No. 2. 


Hamplcfl. 

Electricnl resistance, 
olmiB per m. (I{)“). 

1 Tetnp. ooclf, 

1 (oo— ir>0‘')x 

J0*«. 

Iron ribbon 

0-906 

5 01 

do. cttlorlzcd No. 1 

2-45 

1-72 

do. culorizcd No. 2 

7-6 

0-161 


— W. P. B. 


Metals; The influence of allotropy on the metasiahility 

of , and its hearing on chemistry, physics and technology. 

E. Cohen. Faraday Soo., Nov. 23, 1914. (See also 
this J., 1908, 1166 ; 1909, 1139 ; 1910, 94, 281 ; 1914, 
697), 

Exfsrimbkts made with pure cadmium are described, 
measurements being made with the pyknometer, the dilato- 
meter, and with low voltage standard cells in whioh the 
negative electrode consisted of cadmium deposited oleotro- 
lytically on a platinum spiral. The results show that 
ordinary cadmium contains three allotropio forms. 
Density and dilatometrio moasureraents made with pure 
load indicated for this metal also the simultaneous presence 
of more than two allotropio forms. The conclusion is 
drawn that the pure metals (Cd, Pb, Bi, Cu, Zn, Sb) as 
known until now, are metastable systems consisting of two 
(or more) allotropio fonns. This is a consoquenoo of the 
very strongly marked retardation which aecompanios the 
reversible change of those allotropio modifications below 
and above their transition-points. All the physical 
and meohanioal constants of metals hitherto dotonnined 
thus refer to complicated motastable systems, whioh are 
entirely undefined, as the quantities of the o, and y 
modifications they contain are not known. The reversible 
transformations cl one tnodifloation to another must play an 


(water), tfio transformation velooity is ehombf^^ 
accelerated, and the volume changes which mlmlly 
accompany these transformations may cause the dlshi- 
tenation of the metals. TheCe phenomena ma4t be 
taken into account in oases where oorrosioii ooours.-~T. St« 

Hardness [of ^netaU] ; Interdrain (heory of . • A. 

MoOanoo. Faraday Society, Nov., 1914. [Advance 
proof.] 

Pure iron, like other metals, is hardened when straii^ 

HO as to cause permanent def ormation. The iron is then 
in a condition of “ jnterstrain,'’ in whioh the anangemeni 
of the atoms in the original crystalline struoture is so far 
disturbed that the atoins oan no longer return to their 
positions of equilibrium, and it is this condition whoh is 
considered to involve increased hardness. Under stoaiii|. 
a-iron remains magnetic, and y-iron non-magnetio, showii^ 
that the metal is not merely roduood to an amorphous 
structure by strain, but retains the distinguishiiig pro* 
fiortios which are the result of crystalline form. To 
harden steel by quenching, it must be heat^ te the 
tom}>erature at whioh the carbon is all in solution, 
greatest hardness is obtained when the. temperature reaches . 
the highest change-point. The maximupi hardness is 
obtained with C 0*7%; sinoo the hardness is not proportional 
to the amount of carbon dissolved, the action of the carbon 
is indirect. Steel whioh is non-raagnotio at the temperature 
of qiienohing boeomes magnetic in the hardened state, owing 
to the conversion of 7- into a-iron. With a given rate m 
cooling this change of crystalline struoture stops at appoint 
determined by the incroase in the internal visoosity at the 
lower temperature and in this way a condition of interstnun^ 
is produced involving increased hardness. Tempering, 
removes the condition of interstroin. — A. T. L. 

Acetylene in welding and cutting ; Precautions in using — 
Karbid u. Azotylon, 1913, .256 — 260; J. Gasbelouoht., 
1914. 67, 306. 

The use of an offieient water- trap, to prevent oxygen from 
entering the acetylene pipe or container either by stopping 
it or discharging it to the atmosphere, is a suffioiont safe- 
guard in practice. Vessels packed with sand or wire gauze 
uselessly oomplioate the apparatus and only arrest the 
explosion of mixtures poor in oxygon. — 0. E. M. 

Welding ; Electropercusnve — — . C. E. Skinner and I* W. 
Chubb. Met. and Chem. Eng., 1914, 12, 713— 71A 

Wires are welded together by moans of eleotridld dis- 
charges from a oondensor directed across their ends as 
they are being mechanically pressed together. Any 60m» 
bination of metals oan be welded by these means, htti " 
joints of, for example, A1 and Sn or Pb and Fo are not 
permanent. — W. F. B. 

Plasler-of- Paris in foundry work. C. Heg^. ^x>c«« 
Britisli Poundrymen’s Assoc., 1913 — 1914, 96—119. 

The possibilities of plaster-of-Paris for ma^ng patterns 
for foundry work are stated to be unappreoiatoa botl^.in 
this country and in America. The methods of mixiiig 
the plaster and its formation into patterns arc discussed, 
and the preparation of various patterns is described 
dotaiL — -T. 8t, 

Flotation ; An experimental contribution to the study of 

. H. Sohranz. Metoll und Erz, 1914, 11, 402— 

470. 

The floating of small particles is determined by the angle, 
at the point of contact of liquid, air, and solid, between 
the submerged surface of the mrtiole and the tangent to 
the Burfaoe of curvature of the liquid assumed at this 
point through surface tension forces ; the size and the 
curvature of the surface bounding the particle, the speoifio 
gravity, and the volume of the partime. The bqoyanoy 
of zinc blende on water was unaffected by the addition of 
eulphurio acid, but that.^ galeria' diminished irith in-, 
creasing ooncentration ol Hm a<^ This is aMbp^tOv 
the ffiflhreiioe in sblubUity 
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metalB, whereby the nature of the suif aoe is unchanged or 
modifi^ in the two cases. Surface impurities of all kinds 
affected to a high degree the floating power. In many 
cttsos, -physical changes produced by heating or by exiting 
to air determined largely the boundary angle and the 
ability to float. The nature of the fracture of the particle, 
».e., whether the surface was bright or rough, also had some 
influence. — J. N. P. 

Minerals ; New results with the viicroscopical mvestigaiion 
of opaque— . 0. Stutzer. Metall und Erz, 1914, 11, 
460—453. 

Tub microscopical examination of opaque minerals by 
means of reflected light has been applied in petrography 
•to an increasing extent for tlio purt> 08 e of identifying 
mineral composition, and for the examination of the con- 
stituents of crude ores. Chaloopyrite, iron pyrites, 
pyrrhotito, magnetite, and some other minerals which 
ooour in rooks can usually bo detected on a polished 
section of a fragment of the ore by means of the colour. 
If the polished section bo etched, similarly coloured 
mineralB often show other verv marked differences. Con- 
stituents which are unattacked by the etching agent retain 
ftheir polish and stand in relief. The characteristics in the 
microstruoturo of native platinum, osmiridium, and 
nickoliferous pyrrhotito are pointed out. In the, last case, 
'the nickel was seen to be associated mechanically with 
(the pyrrhotito in the form of i^ntlandito, whereas formerly 
.it was oonsidored to bo in chemical combination in the 
molecules of the pyrrhotito. In titaniferous magnetite, 
microstruotural examination shows that the titanium 
•occurs partly in mechanical association with the magnetite 
.as ilmonite, and in part replaces the iron chemically in the 
magnetite molecules. The structure of the raagnotito- 
ilmonite mixture is ascertained by etolung with hydro- 
chloric acid, when magnetite dissolves, whilst ilmeuite 
is ‘ not attacked. In copper-iron pyrites bornito, 
9 CujS,Fo. 88. copper glance, OuaS, chaloopyrite, CuFeS*, 
enargite, CujAsSi, and iron pyrites, FoS,, can bo identified 
by their miorostruoture. In low-grade copper ores, the 
metal appears not to occur in chemical combination with 
-the pyrites molecule, but to bo meohanioally associated in 
the form of the known copper minerals.^. N, P. 

:8 moke from metallurgical furnaces ; Recent progress in the 

abatement of . C. Sohiffner. Metall u. Erz, 1914, 

11, 267—278. 

'The sulphur dioxide produced in roasting sulphide ores is 
reduced to sulphur, in Young’s “Thiogon ” broooss (this 
J., 1913, 293), by a flame of hydrocarbon in sufficient excess 
.over that required to deal with the free oxygen ; BaS or 
CaS is used os catalyst. Hall’s process consists in roasting 
4n an atmosphere containing insufficient oxygen to oxidise 
the sulphur. In Cottrell’s process (this J., 1911, 1037 ; 
1914, 1064) suspended matter is removed by passing the 
gases between mectrodes at a tension of 17,000 to 40,000 
Toltt; sulphur dioxide is removed by converting the 
gases into a mist by a water spray or other means. 
Funing (Ger. Pat. 262,882) uses the water smay as the 
positive electrode. Small scale researches, described in 
-detail, show that with simple apparatus it is impossible to 
obtain a mist capable of aworbing all the sulphur dioxide 
ia flue gases, but that by blowing in steam and cooling, or 
by mechanical spraying, this result might be attained. 


Working and health conditiona of lead and zhu> smelters in 
Germany. See XlXv. 

Delerminalioit of uranium. Schlundt. See XXIII. 
Patents, 

Iran or sted ; Prevention of oxidation or rutting of . 

F. B. G. lUohards, Warwick, and M. A. Adam, London. 
Eng. Pat. 26,134, Nov. 4, 1913* 

The iron or steel artiole (e.g., cycle tubing) is immersed lor 
2—20 mins, in asduHon pnpa^ by dissolvidg manganous 


carbonate (If lb.) in a boiling mixture oy>hoenhorio acid, 
B.P. (60 fl. oz.) and water (87 fl. o*.).— W. E. F. P. 

Iron, tied, and cast iron; Impregnation of with 

niekd. A. C. Hyde, London. Eng. Pat. 26,712, 
Nov. 20, 1913. 

Aetioles of iron, steel, or cast iron ore heated at 600® — 
1000 ® 0. in a gas containing carbon monoxide which has 
bwn passed over niokel or nickel oxide below a rod heat, 
or are heated in powdered niokel or niokel oxide in an 
atmosphere of carbon monoxide or hydrogen for 2 hours 
at 600®— 1000® C.—O. E. M. 

[Iron, steel, etc.] Clad metals ; Method of making . 

.1. F. Monnot, Paris, Assignor to Duplex MetsJs Go., 
Now York. U.S. Pat. 1,114,792, Oct. 27, 1914 ; date 
of appl., Apr. 2, 1910. 

To plate iron, steel, or other metal, it is cleaned, coated 
with a suitable alkali solution and then with a metal or 
alloy of lower m. pt. in a highly heated condition ; after 
which the desired metal is applied in molten form. 

-W.E.F.P. 

Steel or iron sheets ; Oxidising . J. E. Carnahan and 

A. J. Maskrey, Canton, Ohio. U.S. Pat. 1,116,281, 
Oct. 27, 1914 ; date of appl., June 11, 1913. 

Sheets in packs are heated in a sand-sealed protecting 
box within a sand-sealed annealing box and then separ- 
at-cly exposed to an oxidising agent. — 0, E. M. 

Ore concentration ; Apparatus for A. H. Higgins, 

W. W. Stonning, and Minerals Separation Ltd., London. 
Eng, Pat. 21,650, Sept. 26, 1913. 

An a])paratu8 for concentrating ores by gaseous flotation 
of certain mineral particles in liquid, consisting of a series 
of contiguous, rectangular vessels each having an inlot 
for ore-pulp ; an outlet for residues ; near the bottom, 
an inlet for air or other gas and means for producing a 
zone of violent agitation and aeration ; and, near the top, 
for producing a comparatively quiet zone where the 
mineral froth collects and is separa^. — W. E. F. P. 

Ores;; Method and apparatus for concentrating- . 

Minerals Separation Ltd., London. From G. E. Ohrn, 
• Stockholm. Eng. Pat. 22,346, Got. 3, 1913. 

The powdered ore, or pulp, is mixed with a minute 
quantity of a mineral frothing agent and subjected to 
toe action of a steam jot directed on to the surface of 



if 


water. A’spitxkasten, A, (fig.) has a hopper, B, having 
an outlet, C, below the water-level, a steam-pipe, D, 
being airang^ in the hopper so as to form an ii^eotor*. 
Within the Bteam<pipe ia a tube, S, having an external 
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funnel, F, through which the frothing agent is supplied ; 
and under the outlet, C, a cone, 6, is centrally disposed. 
The spitzkasten has an overflow lip, H, a launder, J, and 
an outlet, K, for the tailings ; and a water-spray, L, is 
arranged under the surface of the water in the spitzkasten 
so that streams of water are directed on the froth as the 
latter rises to the surface. — W. E. F. P. 


{Copper f irout etc.] Mdale ; Method of and means for 

producing and refining . S. B. Frumkin, Minsk, 

Russia. Eng. Pat. 22,834, Oct. 9, 1913. 

Tab ore is reduced, and/or the metal melted, without 
flux, in a closed, invertible, horizontal, annular furnace- 
chamber into which a blast of air, with or without heating 
gases, is passed tangentially from a horizontal, tubular 
regenerator; the imot and outlet of the chamber are 
close together and communicate with the regenerator by 
means of a common, funnel-shaped member. The 
chamber is then inverted and the blowing continued, the 
molten metal being further heated by contact with the 
refractory lining of the roof, and finally discharged by 
tilting the apparatus. — W. E. F. P. 


[6’opjjfir.] Meiala ; Chemical concentration of . 0. 6. 

Bradley, New York. U.S. Pat. 1,114,726, Oct. 27, 
1914 ; (late of appl., Fob. 27, 1913. 

Orb containing cupric oxide is treated with an aqueous 
solution of s^phur dioxide and calcium chloride to 
produce a solution of cuprous chloride. — W. B. F. P. 


Salt bath furnaces [for heating or tempering fMlala\ S. N. 
and E. R. Brayshaw, Manchester. Eng. Pat. 28,097, 
Deo. 6, 1913. 


A SALT bath furnace for high-speed steels having a com- 
bustion chamber wider at the bottom than at the top 
and a burner the flame of which enters tangentially and is 
guided by baffles completely round the melting-pot. 

—0. E. M. 


Ore-roaster. 0. H. Dem, Salt Lake Oity, and T. P. Hoit» 
Park City, Utah. U.S. Pats. 1,113,961 and 1,113,969, 
Oct. 20, 1014 ; date of appl, April 9, 1914. 

A ooLUMK of ore is roasted “ by internal combustion ** in 
a vertical chamber having a crushing grate (lor supporting 
and disintegrating the charge) beneath which is situated 
an air-pressure chamber, of mverted conical shape, which 
also serves as a receptacle for the roasted product. 

— W. B. F. P. 


Roaating-fnrnace. F. Laist, Anaconda, Mont. U.S. Pat. 

1,114,371, Oct. 20, 1914 ; date of appl, Oct. 15, 1918. 

Bbtwern two of the hearths of a furnace of the super- 
posed-ohamber type is a combustion chamber having, on 
opposite sides, horizontal inlets for furnace gases and, at 
the bottom, a series of vortical openings disposed radially, 
and communicating with the lower hearth ; from the 
latter the gases pass outwards and thence to the upper 
hearth.— W. E. F. P. 


Ores ; Process of roasting . P. Laist, Anaconda, Mont. 

U.S. Pat. 1,114,372, Dot. 20, 1914; date of appl, 
Nov. 22, 1913. 

In an apparatus of the superuosed-ohamber tyM, the 
ore, after being heated at a nigh temperature by furnace 
gases, is removed to a zone of comparatively low tem- 
perature while still in contact with the gases, and thence 
to a heat-insulated chamber where it is mixed with salt 
and the process concluded without further heating. 

— W. B. ?. P. 

Furnace ; Metallurgical . U. Wedge, Ardmore, Pa. 

U.S. Pat. 1,116,263, Oct. 27, 1914; date of appl, 
Feb. 26, 1913. 

Rotating hearths attached to a. central vortical shaft 
alternate vortioally with fixed hearths attached to an 
outer easing. Rabbles fixed to the under side of each 
hearth rake the one below. — 0. B. M. 


Aluminium allog. W. A. McAdams, Bayshore, N.Y., 
U.S.A. Eng. Pat. 4779, Feb. 24, 1914, 

An aUoy of A1 100, Ag 16, Cd 10, and Ti 3, parts by 
weight. — ^W. E. F. P 

Metal alloy. E. Smith, London. U.S. Pat. 1,114,066, 
Oct. 20, 1914 ; date of appl, Jan. 30, 1914. 

An aUoy of Cu 40, Ni 8-6, Zn 6. Sn 2-6 and Pb 1 (parts 
by weight), prepared by melting the granulated nickel 
with “ a flux of silica,** adding half the copper graduaBy, 
with stirring, and the remainder in bulk, then the zinc, 
and finally the tin and lead together. — W. E. F. P. 

AVoy. S. W. Parr, Urbaua, III U.S. Pat. 1,116,239, 
Oct. 27, 1914; date of appl, Feb. 27, 1914. 

A ooRHOSioN-RBaiSTiNG alloy, of high olootrioal resistance, 
composed of Ni 63, Cu 6, metals of the Cr-group 27% 
(e.y., Cr 20, Mo 6, and W 2%) with loss than 2% each of 
Al, Mn, and B as deoxidisers. In the un worked condition 
it has a tensile strength of 60,000 lb. per sq. in. — 0. E. M, 

Briquette composition and proems of making ^ [ore] bri- 
queues. B. A. Paterson, Port Arthur, Ontario, Canada. 
U.S. Pat. 1,111,919, Sept. 29, 1914; date of appl, 
Deo. 26, 1913. 

A siuoious ore, such as iron ore, is agglomerated with 
a mixture of alkali silicate and alkaline-earth carbonate 
{e.g., hydrous sodium sUioate and limestone). The 
powdered ore is preferably disohargod as a layer upon a 
suitable surface, a mixture of ore dust with hydrous 
alkidi sUioate solution and water diimharged upon this 
layer, the mixture moulded and dried upon the same 
surface, and the briquettes finally disoha^ed, adhering | 
particles of ore being removed. The quantity of oar. 
bocAte should be proportioned to the total siUoic acid in 
the. finished briquettes, and these may be hardened by 
eiqxMipB to oarto dkndde.— F. Sodk. 


Detinning^ Process of . J. Weber, Essen-on-the- 

Ruhr, Germany. U.S. Pat. 1,115,262, Oot. 27, 1914 { 
date of appl, Jan. 31, 1912. 

Tinnbd iron is treated with a current of chlorine above 
the temperature at which iron is attacked ; the chlorine 
is passea through a cooler to remove the heat of reaction. 

—0. B. M. 

Metals from ores; Process for separating H. A. 

Wagner, Bast Orange, N.J. U.S. Pat. 1,116,361, 
Oot. 27, 1914 ; date of appl, Jan. 27, 1914. 

CoFFBR, zinc, and similar metals are separated by sns.' 
pending their sulphide ores in the anode compartment of 
an electrolytic cell containing a solution of common salt i 
the anode and cathode arc separated by a diaphmgm a^ 
a depolarisor is placed in the path of the current to pzevm 
hydrogen from appearing in the anode compartment. 

— -O. B. M. , 

Metal wires ; Process for drawing or alloying — Wolfram 
Dampen A.-G. Gor. Pat. 276,894, April 16, 1913. 

A LUBRiOANT for UBc in wire drawing consists of a suspen- ^ 
sion or solution of a motal which will alloy with the 
metal being drawn, or a suspension or solution of an alloj 
or compound of such a metal ; the metal or metals con- 
stituting the lubricant arc alloyed with the wire by heating 
during or after drawing. Gelatinous thorium compounds, 
such as the gelatinous hydroxide obtained by preoi^tating 
a thorium solution with a base, may be used in preparing 
wires of tungsten-thorium alloy, and vanadium hydnixide . 
may be used in allo 3 ring iron wire with vanadium.— T. P. B. 

Furnaces; Electric F. J. BCachalske, Flartslntrg^ 

N.T., U.S.A. Eim. Pat. 16,466, June 27, 1914. Undm 
Int. Conv., June 1913. 

SmBUB.Pat.lJ)99,669o!1814} thkJ., 1914, 796.— TJ'.B. 


11^ a. ou ja^r-nmiA-ieTmBSR ; (StorrA-mcBA. [dm. is, ui4. 


Ekciiniafof Preparinjf^^. 

0. Kjellbeig^ (Sfottenbozg, SWleo. II.S. Pftt. l,nSiSn, 
Oct. 27, 1014. Date of appl., Jan. 20, 1912. 

Sex Eng. Pat. 3762 of 1011 ; this J., 1012, 600.—T. F. B. 


BriMLtUing iron ores and the likel Method of . G. 

CrusiuB, Groas-IlBede, Germany. U.S. Pat. 1,116,024, 
Kov. 3, 1914. Date of appl., Nov. 29, 1913. 

See Eng. Pat. 27,638 of 1913 ; this J., 1914, 488.— T. F. B. 


Hofp&rs for gas producerst blast furnaces^ and the like, 
Eng. Pat. 23,064. 8 m IIa. 


Producing cewenf from blast^fumaoe slag, U.S. Pat. 
1,116, .321. See IX. 


XL-ELECTRO-CHEMISTRY. 

Corrosive action of electric currents on gas and water mains. 
Herrmann. See Ha. 


Patents. 

OUs and fats j Process of bleaching . C. Baskorville, 

New York. U.S. Pat. 1,114,096, Oct. 20, 1914; date 
of appl., Jan. 24, 1013. 

The oils are treated with a mixture of an inorganic 
absorbent {e.g., fuller’s earth), and a fibrous oi^anic 
absorbent (e.g., cellulose), with or without an electrolyte 
such as sodium chloride.-^. A. M. 


OUs and the like} Apparatus for treating [hydrogenaiingl 

. L. Mandelstam, New York, U.S. Pat. 1,114,623, 

Oct. 20, 1914 ; date of appl., Apr. 30. 1912. Renewed 
Mar. 13, 1913. 


Catalytic hydrogenation of the oil is effected in a closed 
vessel containing a steam coil and provided with moans 
for spraying the oil from above as it circulates in 
relatively small quantities from the bottom of the chamber. 
The hydrogen introduced under pressOro agitates the 
mixture of oil and catalytic agent,-^. A. M. 


ProCi 




cfUSs of making lard substitute \hydrogenised oil], 
r Pat. 1,114,963. See XIXa. 


U.S 


Patents. 

Furnace } Electric . W. N. Crafts, Oberlin, Ohio. 

U.S. Pat. 1,114,733, Oct. 27, 1914. Date of appl., 
Nov. 28, 1911. 

The furnace comprises a basin below which is a magnetic 
core and primary winding, together with an incomplete 
secondary having terminals at the bottom of the basin, 
and arranged so that the circuit is completed by the bath 
of materiaJI in the basin ; the secondary is composed of 
material of relatively high conductivity which does not 
melt during the oiieration of the furnace. — ^T, P. B. 

Electrode. R. L. Scabury, Lakewood, Assignor to National 
Carbon Co., Clevoland, Ohio. U.S. Pat. 1,116,027, 
Oct. 27, 1914 ; date of appl., Aug. 2, 1911. 

The electrode (for furnace use) consists of a carbon rod 
tightlv enclosed in a carbon tube, the two parts being 
moulded under pressure, placed in position, and baked 
together.— W. E. F. P. 

Electric arcs 3 Means for the production of long continuous 

. 0. Schonhorr, Christionia, and J. Hessbeiger, 

Ghristianssand, Assignors to Norsk Hydro-Eloktrisk 
Kvaelstofaktieselskab, Christiania. U.S. Pat. 1,116,^9, 
Oct. 27, 1914. Date of appl. May 18, 1910. 

See Fr. Pat. 410,710 of 1909 ; this J., 1910, 829.— T. F. B. 


, Elsciric discharges in gases } Method of producing con- 
tinuous or constant . C. F. R. von Koch, StooUolm. 

U.S. Pat. 1,116,626, Nov. 3, 1914. Date of appl, 
March 20, 1911. 

See Fr. Pat. 427,746 of 1 911 ; this J., 1911, 1070.— T. F. B. 


Apparatus .for bleaching fabrics. Eng. Pat. 26,727. 
See VI. 


XIL-FATS; OILS; WAXES. 

Soap solutions} Effect of resene on the lathering power of 

. . C. p. Herty and 0. W. Williard. J. Ind. Eng. 

Chem., 1914, 6, 896-696. 

Soap eohitiona to which a small quantity of resene 
(jqwponUlilhle oonstitnents) from the oleoresin of Pinus 
nd^nffhyOa wal added, formed kis lather when shaken 
than sindlar soinfeionB free from itsene and the time 


Xin.-PA1NTS; PIGMENTS; VARNISHES; 
RESINS. 

Dyes and other products from the waste liquor of the soda 
cellulose process. Cram. See V. 

Patent.*?. 

Luminous composition. C. P. Karr, Assignor to J. M. 
Flannery, Pittsburgh, Pa. U.S. Pat. 1,097,979, May 26, • 
1914; date of appl, Aug. 15, 1912. 

A MIXTURE of barium carbonate and sulphate, zinc 
oxide and sulphide, silica and “ asbestine ” all in the 
colloidal condition, is exposed to tht^ emanation from 
radio-active substances. The material is then dried and 
made into a paint with any suitable oil other than linseed oil. 

— W. H. C. 

jRosin 5 Treating . F. E. Mariner, Assignor to The 

Pensaoola Tar and Turjientino Co., Gull Point, Fla. 
U.S. Pat. 1,114,278, Got. 20, 1914; date of appl., 
Doc. 23, 1913. 

To obtain a lubricating product containing over 65% 
abiotic acid, rosin from wm^ the oil of turpentine has been 
separated is distilled at a temperature (e.^., 276*’ C.) 
below its b. pt. at atmospheric pressure (e.g., by super- 
heated steam), the temperature being finally raised to 
complete the distillation.— C. A. M. 


XIV.-lNDIA-RUBBER ; GUTTA-PERCHA. 

Bubber factory} Essay on an ideal . A. Douglas. 

India Rubber J., 1914, 48, 18—19. 

The greatest possible olcanlinoss must be aimed at, and 
certain precautions in factory-design and equipment are 
enumerated. There must be no bright light, which darkens 
the rubber, and no dark comers to harbour fungi. Raio- 
water should be collected and used for dilution of latex 
and acid. Smoke chambers should be of woo^ with heavy 
corrugated iron roofs lined with sacking. The procedure 
recommended for the prodnotion of smoked sheets is os 
follows :— The latex is diluted to standard gravity and 
mixed in a white- tiled tank. From 0*7 tor 1% of its bulk 
of 10% acetic acid is added, and the mixture stirred with 
a gloss rod, and then trinsfetted in poUs to the pov, Ed^oh 
when full ars ehimmed and dividing boirds 
On the fOtiowiiDg niohd^ the ooagiu^ is kmtljr pveii^ 
until abont { in. tldS; then imma to radiuiiy li&M 
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tbio^ess by 3 or 4 passages through smooth rollers, and 
nnaliy once through marking rollers. The sheet is drained 
on racks for 2 hrs,, then smoked. Decayed timber and 
coconut husks form good fuel. The rubber is ready to 
pack in 10 days. In making thick gristly crei>e the rubber 
is first sheeted very thin between smooth rollers, then 
dried, and finally re-roUed thick in the diamond rollers and 
dried further. It is ready fur packing in 21 days. — E. W-. L. 

Rubber ; Prohibition of exportations of raw 

By an Order in Council, dated November 20th, 1014, the 
exportation of raw nibbor to all destinations is prohibited. 

Patent. 

Rubber latex ; Means for bringing about the coagulation of 

. C. do C. Pinto, Para, Brazil. Eng. Pat. 10,840, 

July 15, 1914. 

The coagulant consists of creosote, 2 kilos., quinine hj'dro- 
ohloride, 1 kilo., and sodium carbonate, 1 grm., dissolved in 
a suflScient quantity of alcohol. Ten grms. of this liquid 
are mixed with 200 grms. of whey from rubber milk and 
then added to 2 kilos, of the latcx.-~W. P. S. 


XV.— LEATHER; BONE; HORN; GLUE. 

Leaxking experiments {with tanning maicruils'\ ; Laboratory 

apparatus for . L. Baldorston and W. K. Alsop. J. 

Amer. I.ieathcr Chemists’ Assoc., 1914, 9, 484 — 489. 
The authors have devised small loaches with which it is 
possible to obtain in the laboratory more information 
as to how materials will work in practice than can bo 
obtained from the ordinary analysis. The loaches are 
of tin-coated copper, and the brass lids, with rubber 
gaskets, arc bolt^ on. In the lid are three norforations, 
one for the entrance of liquor, another for a thermometer, 
and one for an air-vent. The leaches are provided with 
false bottoms of fine eopiior gauze, and the liquor woapos 
from beneath by a brass tube which is connected with the 
next loach by a ground “ lip union.” A series of loaches 
is arranged on steps, so that the tail loach is highest. 
Such a series has worked well for eight months. — ^P. C. T. 

Hide powder ; Adoption of standard . Leather World, 

1914, 6, 768—777. 

Owing to discrepancies in analytical results of tanning 
materials arising out of the use of different hide powders 
the British section of the International Association of 
Leather Trades Chemists, on the recommendation of a 
siieoial research committee, have odemtod a standard hide 
powder wliich must bo used in all official analyses. This 
hide powder is of American origin and can only bo obtained 
from Baird and Tatlock, Ltd., 14, Cross Street, Hatton 
Garden, London, E.C. New supplies of hide powder will be 
tested by the Hide Powder Committee and a selected 
powder will roi)laoo the present offioial powder after Jan. 1, 
1915.— T, C. 

Tannin extracts ; Jtetermination of insolubles in the analysis 

of . W, K. Alsop. J. Amor. Loother Chemists’ 

Assoc., 1914, 9, 466 — 466. 

Total solids determined with solutions ton times the 
•ordinary analytical strength, have been found to agree 
within a few tenths per cent, with the amount found by the 
offioial method (American). The strong solutions filter 
sometimes more quickly and sometimes more slowly 
than those of official stren^h, and show often a much 
higher percentage of insoluble matter. — . C. T. 

Tanning materials ; Colour valuation of G. A. Kerr. 

J/jitoer. Leather Qhemisto’ 1914, 9« ^1-^63. 

Ts9 author describes an impfWed inethb4 ol making 
tesU on ^pUes ^th iwp |)i3n^p]bs 


IKINE; HORN) GLUE. 


that he lays down, first, that the pelt must detannise the 
solution, and second, that the ^ft must b©^ in the ■•wo 
state as hide before tannage. The grain split from limed 



green salted hides or calf skins is used, and must bo prepared 
as oorofully as is hide powder. The author oonsmeis the 
results of no great value to the tanner or extract manu- 
facturer. An improved method of colour measurement 
of tannin solutions is described. A modified form of the 
Schmidt and Haonsoh colorimeter (see fig.) is used. There 
is no comi>ari8on with arbitrarily numbered glasses, but 
a solution of the same tint as that to bo ipoasured is made 
by mixing standaid colour solutions. A oubio centimetre 
cell of tile solution to be tested is placed where the giasses 
usually are, and the cylinder is used for the mixture of 
solutions of standard colours. The method is aoourate and 
can be worked rapidly, also the depth of colour solution' 
is in diiwit proportion to the strength of the solution 
tested.— F. C. T. 

I Sulphite-cellulose blends. W. H. Dickerson. J. Amer. 

j Leather Chemists* Assoc., 1914, 9, 489—496, 

Results of analyses of mixtures of sul^^tdiOellttlose and 
various tanning extracts ore given. A slight loM of 
tannin is shown, which was lessened by the use of SlnaU 
quantities (0*1— 0-6%) of aootio acid. Tosto arb recoded 
of liquors to which sulphite cellulose has been added. 
Hero no loss of tannin resulted, but a decided gain.— .O.T, 

Qreen salted we^hl and white weighty Relation between 

of variom portions of the hide. F. Loveland. 

J. Amer. Leather (chemists’ Assoo., 1^14, 9, 4d3 — 

Hides were rounded, and the varioas parts ttSsm throui^ 
the beam-house together, each Jpbrtion receiving 
exactly the same treatment, llie bends werwdntenand 
to be 50% of the total weight, the bemee^95%, the shottUtaxs 
15%, and the heads 10%. fCbe p<htfons 

welg^id idter going4hr(m|^ the^bbaid-h^ 
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Number 
of pieces. 

Invoice 
weight of 
hide. 

Per cent, 
of total 
liidc. 

Pelt 
weight 
of hide. 

Pelt weight 
per cent, 
of invoice 
weight. 

Whole hide 1 
Bends . . 
^boulders 
BeUlcs .. 
Heads . . 

a, fills 
7,27fi 
7,276 
7,276 
7,270 

1 

168,237 ! 100 00 

r)2,fl25 , 48-62 

18,806 i 17-:i7 

26,441 ! 24-48 

10,365 * 9-57 

125,391 
60,090 
24,920 
29,937 1 
10,438 

11. V8 
114-4 
132-5 
113-2 
100-7 


— P. C. T. 


Sole leather ; Bleaching of . P. 0. Sprague. Shoo and 

Leather Reporter, Oct. 15, 1914. J. Amcr. Leather 
Chemiete’ Assoc., 1914, 9, 406—497. 

Five vats arc used in the order : water, alkali, water, acid, 
water, or water, alkali, acid, acid, water. The temi)era- 
tures, except for the last vat, are from 126“ to 130" P. 
(62® — 64® C.). Sulphuric acid is used, and the alkali 
18 sodium carbonate. The loss in solids removed from 
the leather is very slight, varying from 1-5% to 4%. 

— F. C. T. 


Analyses \of leather, tan liquors, e4c.] ; Standard forma for 

rtwriin^ . W. K. Alsop. J. Amer. Leather 

Chemists’ Assoc., 1914, 9, 479 — 484. 

From information received from members of the Amor. 
Leather Chemist’s Assoc., the author has suggested forms 
for the uniform report of analyses of leather, tan liquors, 
barks and extracts. Completeness has boon aimed at in 
the suggestions, for instance in the analysis of liquors, 
the proportion of tannin to 1® Barkomoter, and proportion 
tannin to acid are to be given, — P. C. T. 

Patem’S. 

CompoaUion of matter [leather weaermtive] and method of 
wodneing the same. S. M. Darling, Chicago, III. U.S. 
Pat. 1,114,590, Oct. 20, 1914 ; date of appl., ^p. 30, 
1912. 

Oil or tor from the destructive distillation of lignite is 
distilled to dryness, and the fraction of b.pt. over 350® P. 
(177® C.) is redistilled while a current of oxygen is blown 
through it until a wax like residue is loft. Ais is mixed 
with an oxidising oil to form a leather preservative. 

—(X A. M. 


Glue : Manufacture of [vegeiabU] . Perkins Glue Co., 

Lansdale, Pa., U.S.A., and H. C. Heido, Liverpool, 
Eng. Pat. 23,421, Oct. 16, 1913. Addition to Eng. Pat. 
24,692, Nov. 6, 1911. 

See Addition of Oct. 28, 1913, to Fr. Pat. 436,297 of 
1911; this J., 1914, 659.— T. F. B. 


XVL^SOILS ; FERTILISERS. 

Argillaceous sediments ; Chemistry of the . G. Linok. 

Mitt. K. K. Techn. Versuchsamtes, 1914, 8, [IJ, 19—22. 
The hydrolysis of silicates and leaching out of alkali and 
alkaline>oam metals which mark the first stage in the 
transformation of eruptive minerals into s^mentary 
^posits lead to the disappearance of Ca, Na, Mg, and K 
in the order given ; subsequently, os a result of adsorption 
by the degreed silicates, those metals are taken up again 
in the inverse order. The excess of alumina over the 
sum of tiie alkali and alkaline'eaith moti^ is greater, 
therefore the more oompleto the degradation and the 
more recent the deposit (i.c., the more inoomplete the 
process of adsor^n). The molecular ratio of adsorbed 
alkalis and alkaliiie-earths to alumina cannot probably 

exoeedl : 2 or 1 : 8, but the natural ratio is often (UsitobM 


by the admixture of carbonates, etc., during deposition* 
Aiialytioal data for a number of sedimentary deposits and 
eruptive rooks are given in the form of a diagram. 

— F. SODN. 


Uumic substances ; Influence of m the weathering of 

silicates. H. Niklas. Diss., Kgl. Techn. Hochschule, 
Miinchen, 1913. KoUoid-Zoits., 1914, 14, 68. 

Finely-powdered felspar, augito, hornblende, olivine, 
mica, and labradorito respectively wore mixed with peat 
and the mixtures kept for 7 years in closed vessels and 
then examined. No appreciable quantities of the silicates 
wore brought into solutiou nor wore they rendered less 
resistant to hydrochloric acid. After incinerating the 
peat, however, the residual silicates were more easily 
aitacked by hydrocliloric acid than the original minerals. 
By the prolonged action of water on the silicate-peat 
mixtures, mostly silica and alkalis were dissolved, lime and 
magnesia only to a slight extent ; and by subjecting the 
mixtures to electrolysis, mostly iron and aluminium were 
dissolved. — A. S, 


Vanillin in soils ; Origin of . Vanillin in wheat and 

in the water in which wheat seedlings have grown, M. X. 
Sulhvan. J. Ind. Eng. Chom., 1914, 6, 919 — 921. 
Experiments are described showing that vtvnillin is 
present in wheat setjds and seedlings and in the water in 
which wheat seedlings have grown, the quantities found 
ranging from a trace up to 18 narts per million, referred 
to the weight of original sco^ : tno vanillin content 
increases during the early growth of the plant. A larger 
quantity of vanillin can extracted from the se^ if* 
they bo first treated with dilute sulphuric acid ; and the 
vanillin is probably present, at least in part, in the form 
of coniferin. Vanillin has also been detected in rotten 
oak wood, in pineapple pulp and parings, and in the hot 
water extroct of lawn grass, consisting of blue grass and 
a small amount of white clover. (See also this J,, 1914, 
432.)— A. S. 


Manures ; Researches and observations on the movements 

of tn the soil. J. Lofrvre. L’Engrais, 1913, 28, 

908. Chom.-Teohn., Rep., 1914, 88, 218—219. 

In a soil containing 13 — 16% H,0, it was found that at 
the end of a month potassium, chloride had diffused 6 om. 
horizontally and 10 cm. verticallv from the spot where it 
was applied. Experiments made by Malpeaux, Lefort, 
Muntz, and Gaudechon in the years 1910 (moist) and 1911 
(very dry) show that saltpetre in sandy soils (without 
vegetation) under the influence of natural rain moves 
upwards, this being due to the capillarity of the soil and 
to the evaporation of the surplus moisture. These oon- 
siderations apply to a greater degree to soils under 
vation, and depending upon the stage of ^owth of the 
plants, manuri^ should bo oarriod out at cSfiorent times, 
it being possible then to retain the fertiliser at the desired 
depth in the soil.— J. P. 0. 


Nitrogen ; Fixation of by so-called zeolites. G. 

Wiegnor. J. Landw., 1913, 61, 11. Kolloid-Zeits., 
1914, 14, 66—66. 

When a solution of an ammonium salt is placed in contact 
with a zeolite (pormutite), ammonium ions are adsorbed 

Sr 

ammonia thus fix^ referred to the total quantity of 
ammonium salt present, is lower the more oonoentrated 
the solution. This ad^rbed ammonia is ava^ble for 
plants only after it has been brought into solutioHi' 
by carbonic acid secreted by the plants. AssimfiaitiqB dl 
the dissolved ammonium salt by ^e plants displaoM tlie 
equilibrium, which is, nowever, rapidly restore^ and the 
zeolite thus aote as a reffulator preventiDg tiie injurioue 
action ooncentrations of ^ ialts.~-A, 6. 


the solid and ore replaced by an equivalent quantity 
cations (mostly Ca- and Na-ions) from the latter, 
lilibrium is rapidly attained and the peroentase of 
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Lmt rkh in hydrated silica as a fertiliser. H, Immendorff . 

Landw. Vereuchastat., 1913, 79~~80. 891. KoUoid- 

Zeite., 1914, 14, 57. 

SiLioiotrs limo ia usually considered to be unsuitable as a 
fertiliser. Mixtures of different kinds of heavy soils with 
samples of limo containing varying proportions of soluble 
silica, were incorporated with water and test-pats of the 
mixtures allowed to harden, control testa being also made 
with the soils alone. In all cases the soils alone gave 
harder products than when mixed with lime, oven when a 
highly siliciouB lime was used. Field tests gave corro- 
borative results, and it was found that addition of cement 
containing 19*6% soluble silica also produced a loosening | 
of the soil. If the limo applied to soil bo uniformly dis- 
tributed, even largo applications will not cause any harden- 
ing or incrustation, and a moderate content of hydrated 
silica is advantageous owing to its adsorptive power. 

—A. S. 


Sone meal; Influence of fineness upon the availability of 

. S. S. Peck. J. Ind. Eng. Chcra., 1914, 8, 922— 

926. 

A OOMHBROiAL bono-meol was divided by sifting into the 
four sizes : less than 40- mesh, 20 — 40-mesh, 12—20- 
mesh, and larger than 12-mesh, and with each grade 
laboratory experiments were made on the rate of formation 
of ammonia, nitrates, and soluble phosphoric acid res- 
pectively in presonco of soil. The results confirmed the 
view that the efficiency of the meal as a fertiliser increases 
with its degree of fineness. As a standard for commercial 
bone meal it is suggested that 66% should pass a fiO-mesh 
and at least 90% of the remainder should pass a 25-meBh 
sieve. — A. S. 


Ammonium citrate solution ; Exact and easy method for 

preparing a neutral . J. M. McCandlcss. J. Ind. 

Eng. Chom„ 1914, 6, 921—922. 

The purity of the citric acid used is first determined bv 
titration with AT/IO caustic soda in presence of phenol- 
phthalein and a solution is then prepared containing a 
quantity equivalent to 1860 grms. of the pure acid 
(C«H70g,H,0) in 7 litres. A solution is also prepared 
containing 26 c.c. of concentrated ammonia per 600 o.c., 
and its strength is determined by titrating a portion with 
N /2 acid in presence of methyl orange. The citric acid 
solution is neutralised with the calculated quantity of the 
ammonia solution (1 part NH, to 3*766 ports 0,11807), 
and the mixture is shaken well, allowed to cool and diluted 
till it has tho sp. gr. 1*09 at 20° C. 

By adding a largo excess of strong alcohol to an om- 
mom'acal solution of ammonium citrate, a precipitate was 
produced which became crystalline on standing overnight. 
Tb© crystals were filtered off and washed with strong 
alcohol, with the aid of tho pump, and dried between 
paper. When dissolved in water the solution was distinctly 
alkaline to oorallin (tho indicator prescribed by the Amer. 
Assoc, of Official Agricultural Chemists for the preparation 
of neutral ammonium citrate solution) : the ratio of 
NH. : C,H807 was 1 ; 3*768. -A. S. 


Volumetric determination of small quantities of potassium. 
Zaleski. See XXIII. 


XVIL-SUGARS ; STARCHES; GUMS. 

RcfracUmeler ; Use of the for the analysis of sugw 

factory productSf arid the direct determination of the Brix 
{dry substance) of the juice of the beetroot. [Comparison 
bstmm the original and improved types of r^ractometer. 
M. pellet. Intern. Sugar J,, 1014, 16, 621 — 623. 
A^TINTION is called to experiments ireoently made by 
Mexsadroli at the Beet Ctiltivatiott Station, Bovigo, Italy, 
showing t^t in determining the density of beet jnioe 


means of the refraotometer the result obtained by reading 
in the presence of tho pulp is practically the same as that 
found with the expressed juice freed from the pulp,. 
provided that tho intensity of the light generally USM do 
increased by tho use of an olootrio lamp of about 60 o.p. 
Similarly the author has proved that in taking the refraoto- 
metrio index of a mosseouite of the first or second jet 
tho presonco of crystals docs not disturb the result. It is 
considered that tho “ now ” or Sohonrock type of rofraoto- 
motor adapted for use in sugar laboratories (this J., 1914, 
163) is loss sensitive than the oridnal instrument, and. 
that the fact that tho maximum Brix capable of being 
read without dilution is only 85° is a further disadvantage. 
Tho results given by tho two instruments do not agree. 
ThoBfi obtained with tho “ now ” instrument are nearer 
tho “ true ” dry substance found by desiccation, while 
those found with the “ old ” refroctometer approaoh more 
closely those indicated by tho hydrometer reading, as the 
following average figures for tho dry substance of a beet 
juice show : “ true ” dry substance (by desiccation), 13*86,. 
“ now ” type of refraotometer, 13*80 ; “ old ** type oi 
rofractometcr, 14*21 ; and Brix hydrometer, 14*96%. 


The beet sugar industry in Europe. Board of .Trade J.,. 
Nov. 19, 1914. [T.ll.] 

The National Sugar- Boot Association, Ltd., has pnbliehed 
tho following statistics relating to tho beet sugar industry 
in the principal countries of Europe during tho last three 
seasons ; — 


Beetroot. 



Fac- 

tories*. 

Area cul- 
tivated. 

Total yield. 

Yield 

per 

acre. 

Austria- 



No. 

Acres. 

Tons. 

Tons. 

Hungary— 




7*67 

1011-12 .. 

106 

1,012,260 

7,770,000 

1912-13 .. 

201 

1,121,250 

12,540,000 

11*19 

1013-U .. 

201 

1,078,260 

10,840,000 

1006 

Belgium — 


1,600,000 

10*45 

1011-12 .. 

73 

152,625 

3012-13 .. 

72 

105,000 

1,060,000 

11*88 

1013-U .. 

68 

138,250 

1,610,000 

10*90 

Denmark — 


12-09 

1011-12 .. 

8 

62,500 

760,000 

1012-13 .. 

0 

80,025 

1,020,000 

12-65 

1013-14 .. 

0 

77,250 

950,000 

12-31 

France — 



4,020,000 

7*16 

1011-12 .. 

224 

562,125 

1012-i:i .. 

218 

671,260 

6,580,000 

11*54 

1013-14 .. 

200 

540,500 

5, 080, 000* 

11-07 

Germany — 




7*04 

1011-12 .. 

341 

1,267,782 

8,030,000 

1012-13 .. 

342 

1,360,625 

1 16,400,000 

14*07 

1013-U .. 

341 

3,333,272 

16,700,000 

12-52 

Italy— 

1011-12 .. 

37 

132,800 

1,510,000 

11-34 

3912-13 .. 

37 

182,500 

1,680,000 

1271 

1013-U .. 

30 

150,000 

2,770,000 

18-46 

Ketherlands — 


1,700,000 

12-46 

1011-12 .. 

27 

1.36,457 

1912-13 .. 

27 

172,556 

1,090,000 

11*64 

1013-14 .. 

27 

154,260 

1,630,000 

9*89 

Kussia — 

101M2 .. 

281 

1,968,876 

13,040,000 

6*63 

1012-13 .. 

288 

1,908,240 

10,270,000 

6*88 

1913-14 .. 

204 

1,811,700 

12,180,000 

6*72 

Spain — 

1011-12 .. 

32 

83,085 

780,000 

0-80 

1912-13 .. 

32 

02,500 

1,160,000 

12-69 

1913-U .. 

31 

127,416 

1,220,000 

6*66 

Sweden — 



810,000 

11*14 

1011-12 .. 

21 

72,610 

1012-13 .. 

21 

68,080 

830,000 

12*11 

1013-14 .. 

21 

71,787 

870,000 

12*16 

... 


Baw 
Sugar 
proauc- 
tlon. • 


, Tons. 

1 , 146 , 67 * 

1 , 901,615 

1,002,000 

244,008 

208.684 

280,800 

114.000 
149,400 

140.000 

606.046 
960,900 
786 i 000 

1 , 601,489 

2 , 706,827 

2 . 726.000 

171.046 
213,682 
827,800 

266,970 

816,177 

228,600 

2 , 058.840 

1 , 374,660 

1 . 781.000 

92.000 

178.600 
160,000 

127,807 

182.018 

136.600 


Recovery of spent lime from causticising operations [and in 
sugar factories]. Payne. See VII. 


Molhant process of fermentation in the cane molasses dii» 
UUery. Miroir. ^seXYIH. 
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Femerdation ; MoifyiM t>f in the cane inolaSi§$ 

,, dietilkry. V. Jffiroir. BeIL Absoo. Chtei, Stior., 
81,936-940. : ' 

'Bxpxbiments made in a can6 molasses distillery in 
Ma4eira with the J^olhant process (this J., 1913, 956) 
showed it td possess the following advantages over the 
method of workf% generally in vogue : (1) the yield of 
alcohol is greater ; (2) the daily production is increasecl 
in ponsequence of the larger volume passing thi*ough the 
diBtillation columns; (3) the steam consumption is less; 
(1) the spent wash has a higher concentration and hence 
requires less evaporation to render it lit for utilisation ; 
and (6) it may bo worked for nearly a year without the 
yeast being rgne wed.— J. P. 0. 


Patents. 

-Malting graiut and withering , drying and curing malt; 

Machine for . J. Sleeman. Eng. Pat. 23,488, 

Oct. 17. 1913. (See also Eng. Pat. 22,204 of 1911 ; this 
J., 1912, 1091.) 

A.olobe|) rotary cylinder, with inlets and outlets for air 
and gram; is provided inside with an immovable per- 
forated floor running from end to end, to 8»ipport the 
whole charge during malting and curing, and one or more 
floors situated above, whidi can be removed or folded 
back qguinst the internal walls of the cylinder, and on 
whioli part of the charge can rest during the withering 
and drying processes. — J. H. L. 


Vessels for use in^ Itreweries, distilleries and the like; 
*’ Sterilising . G. W. Smallwood, St. Austell, Corn- 

wall. Eng. Pat. 26,239, Nov. 6, 1913. 

Fermentinq vats, refrigerators, etc., arc coated on their 
intcrioy with a composition consisting of 75 to 00% of 
kaolin and 10 to 25% of a solution of either formaldenyde 
(sp. gr. 1*080), calcium bisulphite (s)). gr. 1*070), or 
sulphurous acid (sp. ct. 1*030) ; the vessels are ready for 
use when the coating has dried. — W. P. S. 


Brewers' filtering apparatus. 0. Selg, Now York. U.S. 

Pat. 1,101,098, Juno 23, 1914 ; date of appl.. Fob. 16, 

1914. 

The filtering vessel, provided with lid, manhole and 
sparging apparatus is made with a number of hopper- 
ahapod seotiontl at the bottom. Each section is composed 
of two inclined walls converging towards the bottom, 
leaving between their lower edges an opening which is 
lolosed by a horizontal perforated plate on hinges. The 
lower part of this trough is surrounded by a jacket the 
bottom of which is closed by a solid hinged plate oorre- 
^onding to the upper |)orforatod plate. The hquid which 
lutbTs ti^ugh the perforated plate is accumulated in the 
jacket and withdrawn through pi})e8 situated at a high 
level in the external pocket. These pipes communicate 
with a main filtrate pipe provided with a vent which can 
be opened to the atmosphere when suction is not required. 
In each hopper-section is mounted a peaked presser- plate 
above the jwrf orated plate which can be adjusted vertically 
by a rack so as to pack the lower layers of the filter-bed 
more or loss closely against the plate.— F. B. 


Alcohol ; Apparatus for the elimination of fusel-oils during 

the distillation a^ reciificaiion of . F. Pampe, 

Halle-on-Saale, Germany. U.S. Pat. 1,116,322, Nov. 3, 
1914. Dato of appl., Aug. 8, 1905. ^ 

See Eng. Pat. 8476 of 1905 ; this J., 1906, 230.— T. F. B. 


Process of tnanvfacluring alcohol front garbage. U.S. Pat, 
1,114,017. ;j 


roons. 

jr ™ '.-y , " 

MU^^omposUjdh of--*--- as shown by analyses of samples 

ofH^tawHe^rily imde by the Massachusetts Stale Board 
* of’aeaUh. •*!£. C. Lythgoe. J. Ind. Eng. Chom., 1914, 

6 , 899-008. 

The results of tho examination, during the past six years, 
of 600—700 samples of milk of known purity are tabulated ; 
fairly complete analyses were made of nearly 500 of the 
sam})le 8 , of which 434 wore from individual cows and the 
remainder from herds. The composition of tho mUk 
varied chiefly according to tho breed of tho cow and only 
to a lesser extent with tho period of lactation and the 
season. In the case of tho milk from herds, the total 
solids ranged from 11*66 to 14*57%; fat, 3*35 — 6*40%; 
protein, 2*66 — 4*02% ; ash, 0*65 — 0-79% ; solids-not-fat, 
7*63 — 9*48% ; lactose, 4-35 — 6*26% ; protein ; fat 
ratio, 0*66^*96; fat in total solids, 28*2 — 37*1%; 
refraction of copper serum at 20" C. ; 36*7" — 38*8" ; 
of acetic scrum at 20" C., 41*8" — 44*6" ; of sour milk 
serum at 20" C., 41*3" — 43*6"; ash of sour milk scrum; 
0-764--0-852 grm. jxjr 100 e.o. Tho copper serum was 
prepared by ^ding 4 vols. of milk to 1 vol. of copper 
sulphate solution (72*5 grms. per litre, adjusted to give 
a reading of 36° at 20° C. on the scale of the Zeiss immersion 
rofroctomoter or to the sp. gr. 1*0443 at 20° /4° C.), shaking 
well and filtering. The acetic acid serum was prepared 
by Leach and Lythgoo’s method (this J,, 1904, 1116) 
or by Pfyl and Turnau’s modification (Arb. Kais. Ges,, 
40, 247), 60 o.c. of milk being shaken with 5 c.o. of carbon 
tetrachloride in a shaking machine for 6 mins., then treated 
with 1 c.c. of 20% acetic acid, again shaken for 5 mins., 
centrifuged, and tho clear serum poured off. Watering 
and skimming of milk may bo detected within reasonable 
limits from the content of total solids and fat. The 
values for lactose are calculated with tho aid of the 
formula) : 

I. S=TS-[f+0-7+(tS- ; 

11. S=TS- j F-f 0*7-f[0*4(F-3)]-|-2*8 } , where S=IactoBe, 
TSs« total solids, F=fat, and 0*7— ash, and from these 
values a table is constructed for millu of fat content 
(horizontal columns) between 2*5 and 6*0% and content 
of total solids (vertical columns) between 10*5 and 13*6%. 
When the difference between tho values calculated by 
tho two formulro does not exceed 0 * 1 , the milk is regarded 
as pure and heavy dividing linos are drawn in the table to 
divide such milks from those in which tho difference 
exceeds 0*1. Samples falling above tho upper dividing 
line may bo suspected of being skimmed ana those falling 
below the lower dividing lino of being watered. Thor:) 
is no relation between the refraction of tho milk serum 
and the ash content of tho sour serum, and if both valu(is 
aro below the minimum for pure milk, it is a positive 
indication of tho pre 8 t)nce of aadod water. If tho protein- 
fat ratio exceed 1 , skimming is indicated ,* and if this 
ratio be below 0*7 or the percentage of fat in tho solids be 
above 35, samples may bo declared watered if the serum 
have a low refraction, not necessarily below tho minimum 
value; in normal milk with a protoin-fat ratio below 
0*7, the refraction of the copiwr serum should be above 
37 ; of the sour scrum, above 40 ; and of tho acetic acid 
serum, above 41. (See also Kiohmond, this J., 1911, 
1082 ; Ramsay, this J., 1913, 998.)— A. S. 


Sucrose and lactose in condensed milk ; Determination of 

by means of acid mercuric nitrate. C. Rovis and 

Q. A. Payne. Analyst, 1914, 89, 476—479. 

The authors find that ooid mercuric nitrate has a distinct 
inverting action on sucrose, even in tho cold, and that it 
slightly raises the rotation of lactose: the inversion 
factor is 141*71 and the lactose factor 0*3086. Tho 
following method is recommended for the determin|tion 
of the two sugars ; — 05*085 grms. of the condensed tuilk 
are placed in a 250 0.0. flask, diluted with water to about, cf 
220 6 . 0 ., and heated in bofliim water for 10 minutes or 
■flowed to stand o^-night. mixture is then <^ted 

to the mark, 100 0 . 0 . of the BolutioB are treated with 
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H) c.o. of acid im'nMiric nitrate Boliition (mermiric oxide 
(li.sNoIvtMl in twice iIh wi'iglit of iiitrio ac‘id, 8]». gr. 1*42, 
and then dilulcil to Ti tinicK it.s volume with water) in a 
Htoppercfl cylinder, shaken violently for ahont 30 HiM'dida, 1 
ami after stamling fur r> niinvilcB, tilteroiL This filtrate | 
j.s polarised al 20 ('. 'rwenty-tive c.c. of the iilirute j 
are then placed in a sto|»]KMvd oO e.e. tlask. weighed, 
heated in hoiling water foi S mimitcs, l ooleil. the weight 
IS adjusted, ami the Hohition is polarised at 20 The 
readings are eorn'cted for the increase in volume due to 
the addl'd inereurie nitrate, less the volume id the fat 
and protein; this eorrection, (', will he 


chloride and 3 grins, of potassium nitrate and incinerated. 
The ash is dissolved in dilute hydroehlorie aeid and the 
phosphoric acid estimated as ammonium-magnesium 
phosphate, d. It. 

l*runHtnH Nut Uu ; Ihit nniuutiou o/ -- . (1. VV. Knight. 

.1. I ml. Kng. (‘hem.. 1011, 6, 000 OItt 
Onk liiimlrid grins, of the linely-powdered tea are 
thoroughly moi.stened with S.")",, phosphoric acid (30 00 

c.c.) and tlc' mivture distilled, (he vapours being |niHsed 
into a mi\('iie of 4 e.e. of 10**,, eaustie soda solution and 
.30—40 e< of water contained in a flask placed in cold 


and the readings must he mutiphed hy ((' - 100). 'Phe 
tollowiiig lormuhe then give the percentages of sugars 


water. When the ,iliHt illation is liiiished. the contents (d 
the receiver are filtered. m>utralised, if necessary, with 
I0'*„ caustic soda solution ami ,3 e.e. excess <d ihe alkali, 
a small crystal of ferrous sulphate, and a few drops of 10'!,, 
feme chloride solution added. 3’he mixture is hoileil for 


Lactose (I> S) 1(K», 

T ^ ’ 2fi.0.31 


I minute, made distinctly acid with hydroehlorie aeid of 
Kp. gi. 1-2, liltered, and the precipitate washi'd with JK'i*’,, ^ 
alcohol. It IS then treated siiceessivclv with ahout I e.e. 


wlu'ie I) -direct K'aduig, I invert reading; Kc ami 
Ivi the iinersion and hwitose factor.s, and T the 
tenip('rature <d the invert ri'adiiig.- W. 1*. S. 

(iKtiii ifhtsthtlilii tif — . H. II. liiowii. d. 

lud. Kng. (3iem\ 1014, 6, 0,31-0.37. 

In hihoratorv e.\periineiils in IIk* L.S. Ihireaii of Mines 
ditfereiit gram dusts wi're te.sled hs Wheelers method 
(this ,1 , MHO, 147) m th<‘ condition as received from the 
mill, without diying, and the ignition (eni|wratures found 
laried from !)0.’» (.' oat and corn (maize) elevator dusts, 
101.3 C. for fei'd dust from dust eolleetor, 1020 ('. for 
ground oat hulls. 1025 lor \'ellow-eorn iliist.to lll.5'('. 
foi wheat eh'vatoi dust and 1235 1270 (' for Hour 

dusts. Wlu'cler's method gives the ndativi' ignition 
tcinperaliiK's hut not the ri'lative inflammahilil\ , and 
to di'leimme thi.s an explosion flask of ahout. 14(M) c.c, 
c.t.)iaeit\ was used in which a dust cloud was drivi'ii 
a.ganist a, platmiiiu coil iK'ated to a kiiow'ii tem|K‘rat lire 
(UK asuied h\ a t hermo-eouple), and (he pressure develoisul 
measured h\ a(‘rosh\ press un* gauge. K\ pen men is were 
made at 1 200 ( ' I KMl < '., 1000 ' and 0(Kf (’. 

tesis etivi'l_\ , and the results olitamed arc* given in 
diagram.s. Most, ol the gram du.sis wi’re more intlanimahle 
than tho IhitslMirgh coal dii.st used as a standard in tin- 
r.S liureau of Mines, highi'r ]>resHnres hi'ing developcsl, 
I'speeiallN at tin- low'cr t<’m|K'rat iin'S, Dusts from oats 
and \ellow corn appeared to he im*r<‘ mflamniahle than 
those from wluvit or otlu'r gram. The pre.sHiire develo|M-d 
was eoiisiderahly mereased when ihe dusts were previously 
dnerl. A large' niimher of the iveent e.xplosioriH in grain 
mills appear (t. have Is'en eaused hy the introduetion of 
toreign material into grinding iimelunes. 'I'lie eaiises 
which have Iw'en assigned to many of these explosions 
and the various preventive im-asiires whieh have Is'en 
suggi'steil are riK'iiiioned. (See also thi.s 11)12, 51)1), 
OIM); 1013, 7ti4. SOS, IOSO.)-A.S. 

ChloiDH fthtirlKtl fltutr ; Soutr rffttrtuhri.slirH of . 

(' A A rtt d. Iiid. Kng. (3iein., 1014, 6, 1K)S 000. 

UKii Ihmr ma\ eont.im up to 570 parts <3 per 
million; Hour hleachi'd with elilorine eontams over OtM) 
parts per million. 33ie chlorine in bleached Hour can he 
deti'i’ti'd hv the eopjH'r wire tlame reaetion applu'd to the 
Mil evtraeteil Inmi the Hour hv heii/.eiH' (Alway, Ihdl. 102, 
Nebraska. Kxpt. Stat... 53), imhieaehed Hour whieh has 
hi'en III I'ontaet with hleaehed flour may also give (lie 
reaetion. 3’h(' treat numt with ehlonne inercaHcH tlie 
aridity of the Hour and d<M*s not improve its hreiwl-makiiig 
ijiialities. '* A. »S. 


of 10*',, eaustie soda solution and S e.e. of water, the 
solution aeiditied with acetic aeid, tn-aied with a few drops 
of hydroehlorie aeul and of feme ehloriile solntion and 
then with hydroelilorn' aeid until no brown I'oloration 
remains, 'riie solution is ('vaporat«'d t<» half its hulk, 
diinteil Honiewhal, and the Krussian bine eolli'etcd in a 
(jooeh eriieihle, washed with vi'ry dilute hydroehlorie 
aeul. water, alcohol, and ether, dried at MM) and 
weighed. One part of Prussian blue in 200, (KM) and. in 
sonm esvses, m .3(M),tMM) can he deM'cted by lh(* method, 
and in two independent determinations on the Harm* 
sample, 0'(M)10 and 0(M)IH*’„ r<'S|M«etivelv wi ri' found. 

‘ - A. S. 

bmuto.st of ollo/fii . All iiii'(.stiijfihon of tin -y -mill the 
rffiri of ra pill niniii) on tin finnf riiliir of ulfnlfit. \i. 0. 
,Shney,’ .1, Ind. Kng. (’hem., IDU, 6, 1)10 DIO. 

'I’lih diastatie ai'tivity ol alfalfa is greater in the morning 
or after a |M'I lod of ilarkiK'ss t hail afiei a |H'riotlof exposure 
to light ; iiiiieh greah'r during snmmi'r than during the 
spring or autumn ; and gri'ater in young plants than m 
older ones. For I'xample, in the ease of the plant dried 
at .50'’('. (he activity (grms. of maltose proiluei'd from 
soluble starch by 1 grin, of sample in I hour at 40 '('.) was 
04)2 III the evening and 1-25 m the morning ; for jdanls 
cut in the morning, the ai tivity was t) 75 in May, O KI in 
duly. 1-51 in August, and 1-25 in OetolM-r; and in tlm 
ease of plants 12 ins. and H ins. high, out in Novemlier, 
the activities were 14)3 and 1-24 res|M'otively. 'riie 
aotivity is dmimislied by drying at elevated lemiieratureH 
(even 50' ('.) in a humid atnpwphe^re, hut markedly 
inereased by drying in a (uirri'iif of air with gradually 
iiiereasing temperature. The eoiiditioift which favour 
the production hay of good colour and odour are also 
favourable to high diastatie activity. Idght and weather- 
ing in the field tend to destroy the diasf.ase and rain 
during curing is very detrimental. Alfalfa of high 
diastatH' activity generally show's a greater solubility by 
auto-digestion than samples low in diastas*', hid t he degree 
uf solubility cannot he increasisl beyond a certain limit. 
33 k‘ loss of digestible const itiient-H dnring the handling 
and curing of alfalfa in the lield may range from 2t) to 
.50'’ . Hay of better colour, odour and flavour can ho 
prodiiecd by curing by artilieial heat on thecounter- 
niiTcnt principle than by other means, and t he hay Hp)rt'ars 
to retain many of the valuable projK'rties of the green 
plant ordinarily lost, in curing. With a tiryer located 
near both th(! field and the soiiree of fuel, the eiMi of 
artificial ilrying would he less than Hie losses gi'iieraliy 
HUHtained in field euring.— A. S. 


Pliosplninr in nl ; Tin nipnl ih ti niii nation of in 

ilouqli. e/f. L. Sohi'l. Sehwei'/;. Woch. ('hem. J*harm. 
IDlil, 51, H77. Chein.-Teohn. Rep., IDl4, 38, 116. 

•’5 oKM.s. of dried and powdered dough are ground ihive 
[mies with DO**;, alcohol (MM) e.e. each time), the extracts | 
being filtered and the residue waslie«l with alc<ihoI till 
300 e e. of soluf ion are obtained. An alitpioi jiart of the | 
solution is evajioratod with 2 to 3 grms. of magnesimii i 


PATKNT.S. 

\A/ar{/anni niannjacfuri . j Prtnhntion of tmuhton s. S. H. 
HJiohfeldt, Southall, Middlesex. Kng. I*at. 23,053, 
();t. IH, 1D13. (See also Kng. Pat. 74DK of ID12 ; this 
J., 1013, 7(>3.) 

Onk ingreilient is passed thrmigh a eontimious narrow 
chaiinerthe walls of which move relatively to one another, 
and the second ingredient is introiluced at successive 

K 
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Ll>ec. J6, lul4. 


l>oint.s jji the rlmiiiu'l. hi ttpiiamtuK doHcrihcd a disc 
rotatcK Within a fixed eHHiii;j;, w'ilh only a narrow, adjiiHi- 
uMe, B|)a(;e (It) — JOO/i) hot.ween ihc' Hides of the disc and 
the walJH of the caKing. Oni' ini^redient is introduced 
into thiH H|)aee at tlic' (riiliv of th<‘ dise. and (ravcl» to 
the eireumfereiiee. 'I’he Kecond (fatty) inj^redient is 
injf‘e1(‘d tliiou|fh ))aHKau<‘K in thci wallK of the cHHing, at 
KiieecHHive cliHtaneeH from the eentii-. To eiiRure an equal 
|>reHKiire on the hijuid at h(»th Hideis of the dise, the lat.ter 
IH perfoiatr'd l)y eoneentrie nlotK, and rides loosely on the, 
ilrivmg Mhafl. The m-eond ingredient ih Kiipplied from a 
I’eyoiving liihe, geared fi’orn the main whaft and provided 
with onlletN whieh register intermit t(‘ntly (and at different 
tiiiK'S for dilfeii'iit dihtaner's from the centre of the disc) ' 
with file pHHsages in the walls of the easing. The slofa in I 
the disc aie so ilisposed as to face the jiassageH through 
which hijuid is at any given time heiiig inji'eted, so that 
the liquid passes freely jo holh sides of the disc.— ,1. H. L. 

L 'ufHuls \nulk, httlhi Jnf, ih\\, Jjnun a ml prmraa 

Jot fmtftmj A t ). Fox and K. It. Itates. AsHignors 
to CeiK'ral I'uriHcation ( o., Madison. Wis T.S. Pats. 
(M !,llf,S7d and (a) IJIFSTo, (let. 27, IttH : datr of 
appl., .Iidy !», 

(\) Tiik apparaliiK compiiscs a icc(‘placle toi Iho Injuid, 
means foi forcing gss iiiidei ptcssiire (iipwaids) into the 
I'ei'epj acle, and a stationary <1(‘\ irr Ih*|ou' the surface of the 
liquid provided with inclined faces separated at their edges 
so that the rihiiig gas is divided and defleeteil. The 
leccplacle may he ptovided iii'ar the top wdth a device 
lor ohst I iieting passage of the li({iiid out of the apparatus. 

( s) Air admi.sed with hypochlorous acid, hy passagi* 
through aijiieoiis solutions <»f iiiistahle liypoidilorites, is 
loreed iimler pivssure through milk, ere.am, hutter fat, 
etc.-,). II. J,. 


of clarifioaiion. A wak^r can bo made clear and rendered 
free from susjiendod matter /by iiassing through a silk 
not or a very fine eoppt^r sieve with 10,000 meshes per 
I sq. cm. An uninfected water may be considered as 
I clarified by rapid filtration when it iMuitains not mon* than 
j 1 c.e. of Hus])cnded matter |K‘r cub. ni., the susjs'iided 
I matter being matter larger than \ mm. In a laboratory 
I k'st, 150 litres id the water are filtered and should not 
yield more than O-Of) c.e. of suspended matter. Under 
the low powers (d the microscope tin* tilti'red water can 
be ,s<*en to (sontain A^ltroftttlltt, Stfnnha, (lynttoKliniaftt, 
I'te A clarity tcsti for tbe tilkred water i!an he carried 
out in a tube 10 in. long with its ends closed by glass 
plates: when this tube is filksl with tin* water, a‘candle 
flame held at one end should be visible through the water 
from the other end.—il. II. ,1. 

Hard it'ttfcr ; Ta-slr of — . A. Friedmann. /. ll>g. ii. 
Inf Krankh., 77, 125- 142. ,1. Uasbeleucht.. lOlf. 57. 

452. 

( ARBON dioxide was disstdved in pure distiHi'd water at 
j 15 17 (!. With up to I It) mgrms. |M‘r litre no effect was 

priHliieed, but with from 110 to 240 mgrms., the opinions 
<d ditlcieiit ))i*iHon.s varu*d as to tin* taste In hanl water, 
carbon dioxide could hr lasteil in much smuller eoneen 
t rat ion than m distillisl watei ; 52-5 mgrms. pi'r litre were 
detected in water (d IIO I hardness (Uerinan) at 14-2 '('. 
A water with 17.4 mgrms. |Kir litre id free Cf)^ uas returned 
as distinctly acid. 'The taste of distilled wat(*r eontaiiiiiig 
free (.HU bei-ame siispieioiis at 120 nigriiis. per litre and 
this uiie(*rtaint\ eontniin*<l up to about 200 mgrms. 'I’he 
earlier suspicions of taste were deseiibed b.v tin* ti'im 
“refreshing.” -rJ. ll.,l. 


V'ofw/ ftn aitintals atnf y//o<r.s.s foi I In ittamifat httu o/ tin 
■'^aitn. I he Molassiiie Co., Ltd.. Fast (Jreruiwieh, and 
<1. .1. A. de \Vhall«*\, Lee, Kent. Fng. Pat. 24 01*' 
Nov. 1, 1!H:1. 

Amvlai'Kops material, such as middlings or niai/,<* r(*Kidue, 
is lrealr*d with 2<\, <d its w-eight of sulphur dioxide in the 
foiiii rd an aqueous solution, and he.at(*d for 15 minutes 
under a pressun* of 4 at moK|)heres. Tin* steam and aeid 
are then blown off, anv remaining aeid is iieiitraliseil b\ 
the addition of caleiuni carbonate or sodium carbonate, 
and the product is dried and ground.- W. I‘. S. 

J^trtl sahslitalc \li//(lr(njrftisrt{ o//| .■ 7Vfxr.s-.s of tttahttnj . 

.1. C. (Iiisholm, Assignor to 'I’Ik- Chisholm Process Oil 
Pefining Co., Dallas, 'I'ex. II., S. Pat. LI 14,1H>;{, Oet. 27, 
1111 I ; dale of appk, Oet, K. Jttl2. (Sei* also this .1., 
Iffl4, 10(12.) 

'J’jin oil is caused to pass b.\ r’(*iitiifugal actum through 
cuiv<*d passages fmnieil b\ spinillv -wound coils of wir<*, 
the surface id thi* wire huiiimg a eatal\(ic ag(*iit ; the 
ojK*riition in carried out in an atmosphen* of liydroe<.|i 

— W. P. S. 

(. an tnd Joodft , /Voci .s.s fttr pri n nhinj tin .s/Htilaffr of 

10. W, Diiekwall, Aspinwall, Ps. ti.,S. Put. 1,114,072, 
Oet, 27, I5H4 ; dale of a|i]il,, Mareli 2th ItH.H. 

Nam 1 * 1 . 1 ': tins of a sto(:k of canned foods are incubated for 
a suitable length «d time, th(‘n o|M*ii('d, and a portion of 
the Hiibslaner* frrmi tin* centre (d the tin is examined 
ba(*t<*rioseopieall\ . Should the pre.senee of bacteria br* 
ileteeted, llu* ivmaiiider id tbe Inis are healer! in boding 
waliT for a pr*riod of lime siiffieient to Irnal the conteuls 
throughout to not less than 180 F. (82'C.).--W P. S. 


XIXb— WATER PURIFICATION ; 
SANITATION. 

t'llhatinH vj iltiiikiiiii mihr: Hiulvi/inU mulls uj Hr i 
riipi'l . 1?. K.ilKwif/,, ,1. (iiihbclciiilit.. 1914, 87, 

721— 720. i 

FxcjfiRiMKNTs in eonneetion with an inveHtigalion of the ! 
Parinen valley water led to the adoption of a new method | 


Uatl /Hnnoiiimj vaiiml hi/ a irafn -.sti ji/ih/ M, Ncissi-r. 

(h*suiHlh(*ii8dngrnif*nr. Ittl.H, 020; ,1. Casb(*lciich( 
1014.57,180. 

Niimkrous cases rd more oi l«*ss sr-vi'rc Icarl poisoning 
occurring in a village wi-iv foiiiul to br* caused bv llie 
water Hupfily containing l(‘arl. 'I’ljr* mams and Nr‘*i v u*e 
pip<*s were made rd Ir-ad and llu* vvatr>i was toiind to 
contain from 7-7 to 12*5 mgrms. J'b per Idle ; (he ]upes 
themH(*lvr*H wm'h* coaled insirJe with a. thin whitr* film 
i-onsisting id Ob'',, of l(*ad earboiiate. 'riu* lead (>ould be 
lymoved from the wat<‘r b> filtration Ihrougb a Ih'rkefeld 
filt(*r. The. water having Ibis aetion on tlir* lead pipes 
eontainerl : -01 1*5, 12-0, dissolved ()., 10 I, fiei* 

C().^ I8*b mgrms. per litre. The earbonatr*-harrlMr*,ss of 
thr* water w^as 0*04'' ((r(*i‘man), and neitlu'r nit i dr* iioi 
ammonia were jm^senl. -W. I*. S. 

iSVicf/r/f-v ; liiorlninu-al oj'i/yni demand of-- . A. Lr rir in*. 

.1. Jnd. Kng. Chem., 1014, 6, 882—888. 

An uecount is given of co-o]>erativr* work bv memiu-i.s of 
a sub-committiH* of the Laboratory Sect ion of (hi* American 
Public Health Association apjiointcd t-o consider the 
Htandardisalion of a test for determining tin* oxygen- 
eonsiimiiig capacity rd a sewage. Fxperimeiits ' wruv 
made with various modifications id 1 he incubation method 
recommended by the Fnglish Jtoyal Commission on S(*wage 
l)is[K>sal (compare this .1., 1012, 1107; lOl.H, 2b5). JNo 
completely satisfaiitory ri'sults w(*rr^ obtained, but the 
following “ .Morlilicd Knglish Incubation Test,” i.s to be 
ri*commemled for adoption as a provisional mr.*tbod at 
thr* lU'xt annual meeting of tiu* Anir*rican Public ib-altli 
Assoeialion. A definite vidunu! rd sewage or (*fHiu*iit is 
mixed with ar*raicd distillr^d water or tap water, free from 
nitrates and nitrites, in such proportion that betwr*en 80 
and (K)% of the available oxygmi is consumed wluui the 
mixture is incubated for 10 days at 20 ('. 'The water 
for diluting should be Htor<*d for J or 2 days at 20 '0. 
befom use. For the inenhation a brdtle id 250 e.e. 
capacity, with a seal such as is often used for tin* MethyJeiir* 
Blue ]>utrescibility Uist, is (*ni ployed. If it be di*sirr'*d to 
use a sIioiUt iwriod of incubation, lb(*n the j>c*recntagi* 
ratio of absorjdion for 1, 5 and 10 days, at the proper 
concentration, at various times, must first lx* determin(*d 
for the jiarticular dry weather How sewage, in onler -to 



1169 


Vol. xxxiir., No. 23.] Cl. XIXb.— water PURIFICATION; SANITATION. 


asoorlain the factors for calculating results obtained by 
incubation for 24 Iiours into those obtainable after /> or 10 
days. The results should bo expressed in ingrms. of 
oxygen absorls'd ])er litre of crude sewage or effluent, 
and they should be given for jMTiods of 24 houis and 
10 days reH|x>ctively to facilitate comparison of dilTenuit 
sewages. — A. »S. | 

MrUmne ; Phy.nolntfical vjpri of (). Rybak. Jbaun- I 

kohle, 1014 [5], 72- TO. ,1. Oasbel., 1014, 57, 024 025. | 
'Phe bodies of persons killed in liredamp explosions do i 
not shcjw signs of suflocation, Kxpennuuils made with 1 
gas from a mine, containing (Ml^, 02-5; ('()„. I-O; I 
1-0; and N.j, showed that metliam* produces a | 

slight narcotic effect, not howexer sufflcient to show j 
marked symjitoms nnk'ss otluT jiredisposing eoiulitions | 
are present, siicli us lack of oxygen or excess of earbome ' 
iK-id in tJie blood.— A. L. j 

Lead and. zine funfllers ; Working and health condiliouM j 

of in Uennany. Metall unii Erz. 11)11. 11, I -1). i 

Fkom 1K71)— 1885 out of 1200 men I'ngaged directly in ; 
zinc smelting there w(‘re 427 cusx's of lead coin*, willia I 
niaximum of 221 in 1881. During IHlMi -lOOJ in livi* 
large works emfiloying on an average 3780 workers there 
wer(‘ vS3 eases giving a yearly aviuage of 2-2“„. Since 
1000 ollioial statistics hav(* licen collected ot th<‘ age and 
illiK'Sses of siiH'llcu’s. Statistics for the district ot Ojipi-lii 
show thal from 11)01-11)12 tfi<' working ag<* has sbawlily 
increased, and the eases of lea<l eolie and lead palsy 
combined are now approximately l-2'‘<, of tin* workmen 
engaged. Disease is reduced by provuliiig larger rooms, 
good lighting and vcmtilation, abstraction ot poisonous 
gases ; by working sliort hours, and by sobiiety. 1’he ill* 
iicMses which are particularly noted arc IimwI colie ami 
palsy, nephritis, stomach and inti'stinal catarrh, blood 
])()ornc8s, rhe.umatism, and aftections of the r(‘Hpiratory 
organs and of the eyes. — W. F. B. 

Larkspur seed; Inseriicidal value of fluid extract of . 

J. B. Williams. Amer. d. Pharin., 1914, 86, 4 14 — 41(5. 
The insecticidal jiropcrties of larkspur si'cds {Delphinium 
ajaeis L.) arc due to the oil contained therein, and only to a 
slight extent to the alkaloid, b^xtracts prepar(*d with 
solvents which remove tlie oil, such as alcohol or light 
petroleum, give the best results. — F. Sudn. 

Corrosive action of electric currents on gas and water mains, 
Herrmann. See JIa. 

Oas lighting and hygiene. Von fJruber. See 11 ii. 

Explosihility of grain dusts. Brown. See XIX a. 

Patent.s. 

Water softening plant ; Carbonating apjyaralus for . 

(]. W. Bemrose, Bolsover, Derbyshire. Eng. Bat. 
12,413, May 20, 1914. 

An a])paratu8 for carbonating the sofUmod water in the 
Arehbutt-Deeley process. In the discharge pipe from 
the nptHT softening tank to the lower storage tank is 
idaceif a jxjrf orated disc for hn^iking up the flow of water 
into fine streams. A piiie conveying combustion gases 
from a coke stove enters thix discharge jujK^ above the 
Ticrforatcd disc and is bmit downwards to pass through 
the centre of the disc. The mouth of this pipe is clo.sed 
and around it an^ two perforated rings of different diameters, 
one above the other, communicating with the interior 
of the pijw. The fine streams of water falling from the 
perforated di.se draw the oombustion gases through 
perforated rings. The water collects in a bucket which 
closes the end of the discharge pijw. and there solution 
of the gases takes place. The bucket is situated inside 
the storage tank and the water overflows from it into the 
tank.— H. J. 


[ITrt/cr. 1 Distilling airjmatua. R. Bassett and J. H. 
.Staples, Wincantoii, .Somerset. Eng. Pat. 14,807, 
.lime 19, 1914. 

Water ont<‘rs through the pipe, 1, and the rose, lo, 
into the eoolcr, 2, ami rises up the pipe, 4, to the constant 
level chamber. 5. It then passes by the pipes, 7, 8, to. the 



preheater, 9, any gas givmi off escaping through the 
pipe, 11. Th(‘ fiaffles, J3, 14, 1(5, prevent the water 
H])laHhiiig wh(“n it enters the still jiropiT, 10. The vapour 
givmi oil IS partly eondonsed by contaid with the cover 
and collocls in the gutter, 14«, and along with any 
iincondcnsiid vapour jiasses down the ]>ipi*, 15, to the 
eool(*r. — W. H. ( '. 

Filtered water from rivers ; Apparatus for obtaining . 

M. II. Adams, Whitefiold, Lancs. Eng. Pat. 24,284, 
Apr. 25, 1914. 

In an im])roved screening ajiparatus, a basin is made 
ill tin* river and a rotating disc or wheel placed in the 
semi -circular entrance to tli(» basin so ns to be one-third 
immerHcd. .Shi'ets of win' gauze are fitted between the 
spokes of the wheel. As the wheel rotates the jiortion of 
tm; gauze abovi^ the water is cleAiu'd by a water-jet or other 
suitable method, the material wlmdi is removed falling 
into a trough. A suction pip^^ conveys the filtered water 
from the basin. — .1, H. J. 

Sewage: Treatment of . J. (^. BbVing and Wot- 

carbonising, Ltd., London. Eng. Pat. 25,060, Nov. 3, 
1913. 

An improvmnont on Eng. Pat. 3247 of 1911 (this J., 1912, 
001) ; the heated sewage or sludgii, before being pressed, 
is passed through a cooling cod to cool it to 30" C., and 
then into tanks wlicre it is allowed to settle for 4 — 0 hrs,, 
after which the BU|K^rnatant li((uul is run off. The sludge 
thus obtaimni can be iircssed more completely and quickly 
than directly after heating.— J. H. J. 

Liquid.i [sewage, etc.]; Ptirifiration of — — . M. Janvier 
et Cic., Pans. Eng. Pat. 27,775, Dec. 2. 1913. Under 
Int. (kmv., Fob. 3, 1913. Addition to Eng. Pat. 29,192 
of 1912 (this J., 1913, 922). 

In apparatus of the kind described in the main S{>ocifica- 
tion {Ux. eit.) the bacterial filter eonsists of a number of 
siiporpoHcd tanks or boxes arranged in a chamber and 
fiJled with filtering material ; the bottom of each tank 
is }>erforated and is turned ujiwards so as to form one side 
of the tank, leaving a space between the latter and the 
inner wall of the chamber. 7"ho spaces arc arranged 
alternately on opposite sides so that a current of air may 
pass upwards and from side to side of the chamber and 
over the surface of the material in the tanks. A tilting 
bucket delivers the liquid over a corrugated and porforatra 
plate situated above the uppermost tank. — W. P. S. 

X 2 



1170 Cl. XX.-OBGANIC PBODUCTS; MEDIOIKAL 8UBSTANCB8; ESSBNTIi^i OILS. [Dec. 15, 19U. 


Clarifying apparatus for liquids. W. Reid, Hamilton, 
lUnarkBlure. Eng. Pat. 29,184, Dec. 18, 1913. 

The olarifving tank is divided into a series of compart* 
ments of inverted triangular section, with baffle-boards 
ausjponded along the centre of each triangle. The liquid 
to be clarified enters from a channel along one side of the 
tank, flows down the sloping side of the first triangle, 
under the baffle-board, and the other slowing side into 
the next compartment. The susijendoa solids are 
removed on the sloping sides of the triangles and settle 
in the apices. Along each apex is a worm conveyor for 
removing the solids to the end of each compartment and 
up an inclined plane, and so out of thotank. — .J. H. J. 

Sewage and analogous liquids ; Apparatus for the purifka^ 

tion [aeration] of . W. Jones and Jones and 

Attwood, Ltd., Amblecote, Worcestershire. Eng. Pat. 
19,916 of 1914 ; date of appl., Oct. 11, 1913. 

A PIPE, reaching nearly to the bottf»m of a tank containing 
the sewage, extends over a partition to the bottom of a 
second tank ; compressed air is dolivorod into the end of 
the pipe in the first tank, thus causing a mixture of liquid 
and air to pass over into the second tank ; the lower end 
of the pipe m this tank ends in a ])ciforatcd chamber which 
distributes the air into the liquid. A Bupj)lemcntary 
volume of air is introduced into the descending pi})o in the 
second tank. — W. P. S. ' 

Refuse destructor and like furnaces. A. B. Scorer and 
Moldrums, Ltd., Manchester. Eng. l*at. 28,336, 
Dec. 9, 1913. 

In a furnace having a doorway the full width of the grate, 
the clinker is withdrawn by means of a rake mounted in 
front of the doorway ; the furnace is also litt<*d with a 
movable back plate so that th(5 head of the rake may be 
placed behind the clinker. — W. P. S. 

Alcohol from garbage ; Process of manufacturing , 

J. J. Morgan, Chicago. 111. U.S. Pat. 1,114,017, Oct. 
20, 1914 ; date of appl., Sept. 20, 1909. 

The garbage is heated with a dilute acid until the 
carbohydrates are hydrolysed to dextrosi^; the acid 
is neutralised, the dextrose fermented, and the alcohol 
distUlod.— C. A. M. 


advisability of autumn instead of spring sowing. There 
appears to be no relationship between the size of the 
seed and its prminating TX>wor. Seeds which sink in 
water are far better than those which float, only a very 
small jwreentage of the latter germinating. When drying 
the berries should bo thinly scattered in a woU-vontilatod 
room to avoid mould as far as possible. The vitality of 
the brown and pay seeds is the same. There is no 
great advantage in immersing the seeds in concentrated 
sulphuric acid for 1 — 10 minutes. Soaking in a 60% 
solution of (sommoroial hydrogen peroxide for 18 — 24 hw. 
was found to be very effective in increasing the germinating 
jiower. Shaking the seeds with powdered glass or rubbing 
with emery paper has a good effect, which is not nearly so 
great, however, as that produced by treatment with 
hydrogen jxiroxido. — F. Shdn. 

Rharnnm Purshiana [Cascara sagrada] ; its history ^ growth, 
methods of collection and bibliography. C. W. Johnson 
and E. Hindman. Amer. J. Pharm., 1914, 86, 387 — il3. 
Rlumnus Purshiana (bcarberry, barberry, Cascara sagrada) 
was discovered on one of the tributaries of the Columbia 
River in Montana in 1806 or 1806. It is found in com- 
mercial quantities on the west slope of the Cascade Mts. 
of Southern British Columbia, Washington, Oregon, and 
Northern California, at altitudes varying from sea-level 
to 1800 — 2(MX) feet. It grows best on a light sandy 
soil where there is [)lenty of moisture, reacjhing a height of 
20—30 ft. and a iliamettir of 6—8 ins. in about 10 years. 
Tr<*es of over 4 ins. diameter are felled and the bark peeled 
during the months of Aj>ril to September, curing being 
effected by a few days’ exposure to sunshine. The annual 
})roduction during the decade ending with 1912 averaged 
about GOO tons. It was first used as a medicine in 1872. 

F. Shi)N. 


Oils of the Conifcrac. 111. Leaf and twig and cone oils of 
Western, yellow pine [Pinus ponderosa, Jmws.) and sugar 
pine {P. lambertiuna, Dough). A. W. Schorger. J. Ind. 
Eng. (%>m., 1914, 6, 893 -896. (See also this J., 
1914, 1072.) 

Tub results obtained arc summarised in the following 
table : — 


Western yellow pine. 


Loaf nil 
(10 samples). 


Yield. % 

Sp. gr. at JS^C' 

Eefract, index at lO® C. .. 

an at 20" C 

Acid value 

Ester value 

Ester value after acetylation 
Percentage composition :~ 

Furfural 

f-a-Plneno 

/-Campbonc 

f-^Piuene 

Dipentene 

Ester, as bornyl acetate 
Itee alcohol (f-borneol) 

“ Green oil” 

Sesquiterpene (?) 


0040 -Oll.'i 

0 87l8~0-8849 

1 478i)— 1-48S2 
~]5-7:J“ to — U) f»9‘ 

0-85— 2-3« 
a-88— 7-88 
24ll-a.')10 


2 

T.'i 

0 

2 

7 

3 


Leaf and twig oil 
(4 samples). 


0-()84--0126 

0- 87r».'>— 0-8814 

1- 4805— I- 4838 
— 15-94" to - 17-26' 

0-67—0-87 
5-89—8- 10 
25-14— 35'68 


Sugar pine. 


Uonc oil. - 

Leaf and twig oil 
(7 sample'^)- 

Cone oil. 

0-063 

0-045—0-120 

0-318 

0-8757 

()-8676— 0-8738 

1 0-8692 

1-4789 

1-4777—1-4795 

J-4771 

-11-48" 

-11-07" to —16-50“ 

—23-18“ 

1-27 

0-68— 2-38 

0-63 

7-20 

2-22- 5-91 

3-76 

22-41 

2.3-26— 3204 

17-04 

trace 

trace 

trace 

6 

21 

22 

— 

— 

21 

60 

61 

39—40 

12-13 

12 

4-6 

2-5 

1-5 

1-5 

4 

8 

3-5 

3—4 

1 

— 

— 


1 


-A. 8. 


XX.-0RGAN1C PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OOS. 

Belladonna seed; Germination of . A. F. Siovers. 

Amer. J. Pharm., 1914, 86, 483—605. 

The gennina4)ion of belladonna seeds is accelerated by 
expoBore to a freezing temperature indicating the 


Emodm-bearing drugs in presence of phendphthalein ; 

Detection of . L. E. Warren. Amer. J. Pharm., 

1914, 86, 444—449. 

Phenolphthalkin in medicines interferes with the test 
for emodin-bearing drugs (reddish coloration when the 
wash^ benzene extract is treated with dilute ammonia), 
it can be removed by extracting the evaporated material 
with ether or acetone, removing the solvent, dissolving 
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the residue in dilute oaustio soda and adduig iodine 
solution, followed by hydroohlorio acid, which precipitates 
tetraiodophenolphthaloin. After cooling for an hour 
below 16° C. the tetraiudophcnolphthalein is filtered off, 
excess of iodine in the filtrate romovetl by sodium sulphite, 
the solution extracted with chloroform and the chloroform 
extract treated with caustic soda. The fluid extracts of 
cascara, ^ rhubarb and senna, but not aloes, give 
oharacteristio colorations. Chrysophanic acid may be 
detected in presence of i)honolphlhaloin by Bailey’s 
method (this J., 1914, 600).— T. C. 


Eucalyptus oils ; Determination of the cineol content of . 

H. G. A. Harding. Analyst, 1914, 39, 475 — 47fl. 
The resorcinol method (see this .1., 1908, 90) is unreliable 
when applied directly to oucal3'^pf/UH oil ; more satisfactory 
results are obtained when the jjortion of the oil distilling 
between 170° and 190" C. is used, but even then the 
results are too high when the cineol content exceeds 
60%. In such cases the cineol content should be reduced 
to about 40% by the addition of the fraction of oil of 
turpentine distilling between 15(i" and 160" G.; the use 
of ordinary oil of turpcnline tends to introduce serious 
errors. The following procedure is recommended : — 
100 c.c. of the oil are distilled, the portion distilling 
between 170" and 190" being eolloct<ed scjiaratcly and 
diluted to lOO c.c. with the fraction of oil of turpentine, 
b. pt. 156' to 100" C. A preliminary determination of the 
cineol in this solution will show whether f\irt-her dilution 
is required. Having noted the tomi>erature, from 6 to 
10 c.c. of the solution are shaken with warm 56% 
resorcinol solution in a 100 c.c. flask having a graduated 
neck ; aft-er 5 minutes’ shaking, more resorcinol solution 
is added so as to bring the oil into the graduated nock, 
the mixture is cooled, and the volume is read. — W. P. S. 


Camphor and certain essential oils ; Sapid method, for the. 

determination of when in solution in alcohol, W. B. 1). 

Ponniman and W. W. Randall. J. Ind. filng. Chom., 
1914, 6, 92fi— 928. 

Foil solutions containing 7 — 15% of camphor or essential 
oil, 5 c.c. are placed in a Babcock milk bottle, which is 
then filled nearly' to the neck with calcium chloride solution 
of sp. gr. 1*37. After shaking, 1 c.c. of gasoline (b. pt. 
40" — 60" C.) is added, the mixture shaken, and made up 
with calcium chloride solution to near the top of the 
graduated part of the neck of t he bottle. The bottle is 
then stoppered, shaken violently' and whirled in a centri- 
fuge at high B]wed for 5 mins. If the aqueous solution is 
still cloudy, the bottle is again shaken and whirled. The 
volume of the gasoline solution, read off between the lowest 
point of the lower and the extreme edge of the upper 
meniscus, is equal to the sum of the volumes of the gasoline 
and the dissolved camphor or oil. For solutions containing 
loss than 7% of camphor or oil, 10 c.c. are used and a 
quantity of gasoline not more than twice the volume of 
the camphor or oil present. Satisfaetbry results have 
been obtained by this method with spirit of camphor, and 
alcoholic extracts prepared from pep|)ermint, lemon, sweet 
orange, anise and nutmeg oils. — A. S. 


Extractions by means of immiscible solvents : Study of the 

methods for from the point of view of the distribution 

coekeienis. II. J. W. Marden and V. Elliott. J. 
Ind. Eng. Chem., 1914, 6, 928—934. 

Furthee experiments on the lines described previously 
(this J., 1914, 601) have shown that for extracting aconitine 
and codeine from aqueous solution chloroform is preferable 
to other ; that chloroform is preferable to mixtures of 
chloroform and ether for extracting strychnine; and 
that ether is a satisfactory solvent for extr^ting 
cocaine. In the known methods for the extraction of 
morphine, it is necessary to shake with the solvent many 
times in succession to obtain accurate results, but by 
means of the ^stribution coefficient it is possible to calculate 
the total quantity present in the aqueous solution from the 
amount removed in the first extraction. If d be the distri- 


bution coefficient, a the volume of aqueous solution, and 
e the volume of immiscible solvent, the fraction 
of material left in the aqueous liquid after one extraction is 
da' ^ weight of substance removed in 

this exiraoiion, the total quantity present is equal to 

W 

J Xj I’his method gave satisfactory results when 

*0 *■ 

a]>p]iod to the determination of morphine, acetanilide, and 
saccharin by cxlrae.tion with a mixture of chloroform and 
amyl alcohol (3 : J), chloroform, and amyl acetate rospeo- 
tively. 

Experiments with lemon oil and alcohol showed that in 
the juoparation of “ terneneloss ” lemon extract a larger 
proportion of citral would bo extracted by using 60% in 
place of 45% alcohol. — A. S. 

Radium in therapeutics ; hoexd application of . J. 

Joly. Sciont. rroc. Roy. Dublin fcioo., 1914, 14, 290 — 
290. 

'J’o secure bett<‘r “ illumination,” small q^uantities of 
radium or tiio ]>urified emanation are sesded in glass 
capillaries and several of these are applied to the diseased 
region or inserted by means of needles. Thus instead of a 
tube containing 200 millicuries of emanation, 20 needles 
each containing 10 millicuries could bo used without any 
load Bcroens. — F. IShun. 


Calomel in tablets ; Determination of . J. W. Harden 

and O. E. Cushman. Anier. J. Pharm., 1914, 86, 
511—516. 

A QUANTITY of the tablets eom^sponding to O’ 2 — 1*0 grm. 
of calomel is triturated with 30 c.c. of water, aoidifled 
with nitric acid and sodium peroxide added in small por- 
tions till gray metallic mercury separates, when about 1 grm 
more of the peroxide is added. After heating for a few 
minutes the mercury is filtered off and wwod. The 
filtrate and washings are mode strongly acid with nitric 
acid, excess of iV / lO silver nitrate added, the whole shaken 
well, and the exocss of silver titrated with potassium 
thiocyanal-(^ solution. — F. Siidn. 

Ash content of drugs ; Proposed limitation of for the 

United Slates Pharmacoperia IX. M. I. Wilbert. Amer. 
,1. Pharm., 1914, 86, 456 — 460. 

The proposed limitations for the |)eroontsge of ash in a lai^e 
number of drugs for the U.S.P. JX. arc tabulated, with 
the corresponding ash limits in the Gorman, Austrian, Sim, 
and Dutci) Pharm acoficDias, together with the variations 
in the ash rei)orted in recent literature. — ^T. C. 


Patents. 

Chlor-methyl-omega brom-jyropyl carbinol and process of 
producing same. A. B. Davis, Assignor to Eli Lilly 
and Co,, Indiamifwlis. U.S. Pat. 1,114,734, Oct. 27, 
1914. Date of appl., July 14, 1913. 

A CHLOEOMETHYr.-W-BROMOPROPYLCARBINOL of thefoimula, 

aiOHa.CH(OH).CH,.CHg.CHaBr, is obtained by condensiiig 
bromo- ethyl magnesium bromide, Br.CHj.CHj.MgBr, with 
epichlorhy'drin. For (example, one mol. of magnedum 
is dissolved in an absolute ethereal solution of ethylene 
bromide, one mol. of opichlorhydrin is added, and the 
carbinol is liberated by treatment with a suitable add. 


ketone and process of producing same. A. B. Davis, Assimor 
to Eli Lilly and Co., Indianapolis. U.S. Pat. 1,114,736, 
Oct. 27, 1914. Date of appl, July 14, 1913. 

Phe carbinol described in U.S. Pat. 1,114,734 (see 
jreoeding abstract) is oxidised, e.g., by means of 
Dotassium bichromate and sul^fino add, to modaoe 
the ketone, C10H,.C0.0H,.C*rCHtB».— T P. A 
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Acetyhalicylie acid ; Process for preparing halogen-alkyl 

esters of . R. Wolffenstein. Ger. Pat. 276,809. 

Dec. 20, 1911. Addition to Ger. Pat. 246.633 (this J., 
1912, 661). 

PoLYHALoaBN-ALKYTj estcrs of salicylio acid arc treated 
with aoetylating agents ; for example, the trichloro- tertiary 
butyl ester of salicylic acid is heated with acetic anhydride 
and anhydrous sodium acetate at 160*^ — 180°0., and the 
product is treated with water and sodium carbonate solu- 
tion and hnally extracted with ether, which dissolves 
the ester. (See also Ger. Pat. 246,383 and Eng. Pats, 
27,562 of 191 1 and 681 1 of 1913 ; this .1,, 14)12, 661 ; 1913, 
1169).— T. F. B. 

Acidylsalieylic acids ; Process for preparing halogen -alkyl 

esters of . R. Wolffenstein. Ocr. Pat. 276,810, 

March 22, 1912. Addition to Ger. Pat. 246,633. 
PoLYHALOGEN-ALBYi. cstors of salicylic acid are treated 
with acidylating agents other than those which introduce 
the acetyl group.— T. F. B. 

Organic sehnium compounds ; Process for 'ftreparing . 

J. 1). Riedel A.-G. Ger. Pat. 276,976, Nov, 2, 1912. 
Organic compounds containing selenium are obtained by 
treating unsaturatod fatty acids with selenium-halogen 
compounds. For example, a mixture ot 28 parts of oleic 
acid and 6-6 parts of selenium tetrachloride is heated, 
and when the reaction is finished the product is extracted 
with other and the extract distilled ; a thick, reddish- 
brown oil is obtained. — T. F. B. 

Oleum cadinum : Preparation of light-coloured, ^ nearly 

odourless, non-irritarU products from . I. Bugarszky, 

L. Torok, and Dr. Koreszty, Dr. Wolf os tsa Vogy^szeti 
Gyir R. T, Gor. Pat. 277,061, Deo. 12, 1912, 

Oleum cadinum is fractionated in a vacuum of about 
20 mm., to obtain the fraction (about one-third of the oil) 
of b. pt. 220'^ — 300*^ C. ; this fraction contains the whole 
of the constituents of medicinal value, and is a yellow, 
highly viscous oil with a pleasant, non-ponetrating odour, 
which docs not possess irritant pro|>ertie8 (compare 
Ger. Pat. 236,446 of 1910 ; this J., 1911, 1088).— T. F. B. 

Double salts of gold hydrocyanic acids and jrroccss of making 
same. G, Spiess and A. Foldt, Frankfort, Assignors to 
Farbwerko vorm. Meister, Lucius, und Briining, Hochst 
on Maine, Germany. U,8. Pat. 1,116,608, Nov. 3, 1914. 
Date of appl., Jan. 16, 1914. 

See Eng. Pat. 1837 of 1914 ; this J., 1914, 767.— T. F. B. 

Dicaniharidylethi^nediamin-mono-aurocyanide and process 
of making same, G. Spiess and A. Feldt, Frankfort, 
Assignors to Farbwerke vorm. Meister, Lucius, und 
Pruning, Hochst on Maine, Germany. U.S. Pat. 
1,115,609, Nov. 3, 1914. Date of appl, Jan. 16, 1914. 

See Ger. Pat. 269,601 of 1912 ; this J., 1914, 375.— T. F. B. 

Salts of the aurothiosulphuric acid and process of making 
same. G. Spiess and A. Foldt, Franldort, Assignors to 
Farbwerko vorm. Meister, Lucius, und Briining, Hochst 
on Maine, (Germany. U.S. Pat. 1,116,610, Nov. 3, 1914. 
Date of appl, Jan. 16, 1914. 

See Eng. Pat. 1869 of 1914 ; this J., 1014, 806.— T. F. B. 

MeXed cxdloids : Production of . H. Crookes and L, 

Stroud, London. U.S. Pat. 1,116,247, Nov. 3, 1914. 
Date of appl, Deo. 8, 1913. 

See Eng. Pat. 28,776 of 1912 ; this J., 1914, 86.— T. P. B. 


XXH-EXPLOSIVES; HATCHES. 

Explosives ; Thirty-eighih Annual Report of H.M. Inspectors 
of for 1913. [Cd. 7660.] 

l5 1913 there were 33 factories and 86 magazines under 
oontinaing oertificate, and 103 factories and 363 magazine 


under licence ; 222 visits were pidd to factories and 419 
to magazines. Packing and conveyance : There has been 
no alteration in the regulations, apart from a circular of 
Oct. 20 concerning “ Explosive Corks ” (alarm cork 
cartridges). Importaiion : The number of licences granted 
was 178, as compared with 169 in 1912 and 160 in 1011. 
The importations wore : — 



1012. 

1013. 

Nitroglycerin oxplo.'iivcH 

Non-nitn»gly(!crin exploKives . . . 

Detonators 

Fireworks 

... lb. 

605,281 

57,.S21 

147,610 

876,020 

1,576,081 

51 

140,201 

814,882 


Imported ami tranahipped to other oountrieH :~1P13 : 1,107,027 lb. 
nltroBlycerlue explosives, and 20,010 lb. detonators. 


Chemical Advisers' Report : 346 samples wore passed by 
Messrs. J)upr^ out of 506 examined ; 86 wore rejectedJor 
wrong composition, 19 for failure to pass heat test, and 
17 for oxuaation; 8 wore examined in oonnootion with 
supposed outrages. Accidents : There were 498 accidents 
in 1913 (466 in 1912) 



Totals 

Dentils 

Injured 

|)ersons. 

Accidents not 
causing death 
or injury. 

Manufacture 

86 

13 

50 

46 

Keeping 

6 

4 

7 

1 

(ionveyanee 

3 

1 

1 

1 

Use and miscellaneous 

403 

48 

427 

2 


408 1 

86 1 

485 

60 


The number of deaths is above the average, 66’1, for the 
last ten years. — 0. E. M. 


Sixth rejm't of the Explosions in Mines Committee. Sec Ha. 

ExplosibilUy of grain dusts. Brown. See XIX a. 

Explosives in the United States ; Production of in 1913. 

U.S. Bureau of Minos. Oil, Paint, and Drug Rep., 

Nov. 16, 1914. [T.R.J 

Tue total production of explosives in tlie United States 
during 1913, according 4o the liguros rocoivod from manu- 
facturers, was 463,614,881 pounds (231,757 short tons), as 
compared with 48i),393,131 jwunds (244,696 short toiis) for 
1912. This production is segrogatod os follows Black 
powder, 194,146,747 pounds ; “ high ” explosives other 
than permissible explosives, 241,682,364 pounds, and per- 
missible explosives, 27,686,770 pounds. These figures 
represent a decrease of 36,146,622 nounds of black powder, 
and an increase of 7,212,872 pounds of high explosives and 
3,055,600 pounds of jwrmissible explosives. In 1902 
11,300 pounds of permissible explosives were used in coal 
mining, whereas in 1913 the quantity so used was 21,804,286 
pounds. The total amount of explosives used for the pro- 
duction of coal in 1913 was 209,362,938 pounds. The use 
of permissible explosives in coal mining has had gratifying 
results, and few, if any, serious accidents can be attributed 
directly to their use. 


XXm.-ANALYnCAL PROCESSES. 

Potassium; Volumetric determination of small guaniities 

of . L. Zaleski. Landw. Versuchsstat., 1913, 

221. Chem.- Teohn. Rep., 1914, 88, 357. 

The potassium is precipitated as cobalt-potassium nitrite 
as recommended by de Koninoks. The reagent is made by 
dissolving 26 grms. of cobaltous nitrate in ^ o.c. of water 
with 12*6 O.C. of nitric acid, mixing the solution with an 
equal volume of 30% sodium nitrite solution, and filtering. 
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The reagent is added, drop by drop, to the potassium 
solution, a oonsiderable excess l^ing used, and the solution 
allowed to stand for 12—24 hrs. before filtering. The 
potassium factor is determined by a parallel experiment. 
The method is not suitable for the analysis of manures 
containing very small quantities of potassium.— A. T. L. 


Mercury; Volumetric determination of . 0. E. 

Clennoll. Eng. and Mining J., Dot. 31, 1914, 787 — 789. 

A RAPID and accurate method for the determination of 
mercury is based on the precipitation of mercuric oxide 
by excess of sodium hydroxide, re-solution of the pre- 
cipitate in a measuroci excess of standard ^^otassium 
cyanide solution, and titration of the excess of the latter 
with a standard silver nitrate solution. Potassium iodide 
added to the solution serves as indicator, and the end 

S oint is marked by the amiearanoe of a yellowish turbidity 
ue to silver iodide. The following reactions are in- 
volved : — 


Hg04-4KCN-f HjO=K.Hg(ON)4-f2KOH ; 
KaHg(CN)4+AgNOa-Hg(CN)j-fKAg(CN)a+KNO,* 


In the case of samples containing mercurous oxide, the 
mercury can usually be completely dissolved by a pre- 
liminary treatment with saturated bromine water. The 
excess of bromine must l>e completely removed by boiling 
before adding the sodium hydroxide. Other metals which 
react with cyanide, such as coj)per, nickel, or zinc, can bo 
readily eliminated by utilising the insolubility of mercury 
sulphide in moderately concentrated nitric acid. The 
presence of iron obscures the end point in the titration 
with silver nitrate ; it is removed by transforming into 
the ferric state by adding nitric acid to the solution and 
boiling before neutralising with sodium hydroxide. On 
adding the cyanide, ferric hydroxide is preciintatod and 
removed by filtration. To ootain accurate results a large 
excess of potassium cyanide must bo avoided, but a 
moderate excess of alkali does not affect the results, and 
the loss of mercury salt on boiling the solution for 30 
seconds is negligible. — J. N. P. 


Radium ; Quantitative dekrmimUion of . H. 

Schlundt. Mot. and C!hom. Eng., 1914. 12, 709—710. 
la the emanation method, which consist# in introducing 
the emanation from the ore into a standardised air-tight 
electroscope or an ionisation vessel connected with an 
electrometer, the solution method (fusion with mixed 
alkali carbonates, followed by solution and boiling) of 
obtaining the emanation from rocks, etc., that do not 
dissolve in acids upon heating gives only 70—80% of the 
value obtained by the fusion method. This consists in 
fusion with a suitable flux such as mixed carbonates of 
sodium and potassium, in a closed, oloctrioally heated 
furnace, the liberated emanation being freed from carbon 
dioxide and oolleotod. Fusion with mixed carbonates 
appears better than with potassium bisulphate except 
with camotite. Borax as flux gives low values. Emana- 
tion is completely separated from uranito by solution in 
nitric acid and by fusion with ordinary fluxes.— W. F. B. 


Chlorides in albuminous liquids ; Simple and cururate 

method for the determination of . C. Oazzetti, Arch. 

di Mol. 11. 81-B8- Kolloid-Zoits.. 1914, 14, 68. 

A SMALL measured quantity of the liquid w diluted with 
water in a 100 c.c. flask, treated with 3 c.o. of a 30% solu- 
tion of ferric alum, tho precipitated iron albuminate 
dissolved by addition of oonoentrat^ nitno acid, dron by 
drop, and a measured excess of J7/60 silver nitrate adde^ 
to the clear liquid ; tho colloidal matter present prevents 
the formation of a precipitate of silver oWonde, ^e 
Sxbure is dfluted to about 97 o.o. wth water and then 
made up to exactly 100 c.o. bv adition of oonoenteat^ 
nitric acid. This causes the flocodation of the idbumin 
the precipitation of sUver ohlonde. The whole is 
and in 60 c.c. of the filtrate the excess d silver is 
deteSned by titration with potassium thioc^^te. 


Solubiliiy determination at high temperatures ; Method of 

li. Tsohugaeff and W. CWopin. Z. anorg.- 

Chom., 1914, 86 , 154—162. 

Saturation is effected at the boiling temj[>orature of the 
solution, and this is made to vary in a series of determina- 
tions by altering the working pressure. Tho saturation 
vessel, which is immersed in an oil bath a-t 6° — 10* C. 
above tho tem{>craturo adopted, is fitted with one tube 
carrying a thermometer and another passing into a weigh- 
ing l)ottle which depends into tho solution. The tubes 
are furnished with rubber oonnoctions and screw clips, 
and these are adjusted to admit air at such a rate that any 
desired n^diiction of pressure is maintained by means of a 
filter-pump ; constancy of pressure is preferably secured 
by a mercury prossuro regulator. When saturation is 
complete (in about an hour), a sample of tho solution is 
drawn through a filter-tube into the weighing bottle for 
analysis. — F. Sodn. 

Comparison of Enghr's and Barbey's viscosimeters, 
Bahoux. See 11a. 

Detection of rosin oil in mineral oils. See 11a. 

Determination of paraffin vxix in mineral oils. Schwarz 
and von Huber. See Ha. 

Determination of asphaltic material in petroleum by the 
so-called excise method. Gurwitsoh. See Ha. 

Some rapid methods for glass analysis. Sullivan and 
Taylor. See VIII. 

Laboratory apparatus for leaching experiments. Balderston 
and Alsop. See XV. 

Determination of insolubles in the analysis of tannin 
extracts. Alsop. Se^ XV. 

Colour valuation of tanning materials. Kerr. See XV. 

Standard forms for repurriing analyses. Alsop. See XV, 

Prejxtring neutral amnwniuni citrate solution. MoCandless. 
See XVI. 

Use of the ref radiometer for the analysis of sugar factory 
products^ and the direct determination of the Bnx {dry 
subsUince) of beet juice. [Comparison between the. original 
ami improved lyjyes of ref raetometer.] Pellet. <SficXVII. 

Determination of sucrose and lactose in condensed mitk 
by means of acid mercuric nitrate. He vis and Payne, 
See XIXa. 

Raind determimilion of phosphoric acith in doughy etc, 
Sobcl. Sec XIXa. 

Determination of Prussian blue in tea. Knight. Ses XIXa. 
Biochemical oxygen demand of seutages. Lederor. See 


Detection of etnodin-bearing drugs in presence of phenol^ 
phthalein. Warren. See XX. 

Determination of the cineol content of eucalyptus oils, 
Harding. See XX. 

Rapid determination of camphor and certain essential 
oils when in solution in alcohol. Penniman and Randall. 
See XX. 

Study of methods for extractions by means of immiscible 
solvents from the point of view of the distribution coefficient, 
Mardon and Elliott. See XX. 

DetemUnation of calomel in tablets. Marden and Cushman. 

See XX, 

Patbnt. 

Calorimeter. S. W. Parr, Urbana, 111. U.8. Pat, 

1,115,238, Oct. 27, 1914; date of appL, June 24, 1912, 

Thx body of a bomb-oalorimeter hai, a flat bearing rim 

with a square comer at its inner e^, and the cover 
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has a flange which bears on a gasket placed on this rim 
The cover itself makes a sliding fit in the top of the bomb, 
so as to protect the [)ackjng from the hot gases, and is held 
down on the bomb by a flanged collar screwed down 
on the body of the calorimotor. The crucible is supported 
by one of two parallel conductors suspended from the 
cover. The ignition wire is held in clifffl which can slide 
along the parallel conductors to bring the wire into a 
suitable position.~A. T. L. 


XXIV.-MISCELLANEOUS ABSTRACTS. 

Adsorption. D. Schmidt-Waltor. Kolloid-Zeits., 1914, 
14 , 242-252. 

Davis (this J., 1907, 1217) found that when solutions of 
irxline were treated with charcoal the great<*r mrt of the 
iodine was removed almost instantaneously nut that a 
furthcir slow absorption continued for a long time, 
and he oonsidered that fho initial rapid adsorption 
was followed hy slow formation of a solid solution. 
The author brings forward evidence in favour of 
the view that the apparent slow alworption is due 
to chemical reactions by which iodine is removed from 
solution. With Ixm/.cme, toluene, and chloroform as 
solvents equilibrium could be attained in a very short time. 
In other cases, also, of slow adsorption, experimental 
evidence is op]) 08 ed to the view that solid solutions are 
formed. The adsorption of acetic acid from 5% aqueous, 
benzene and toluene solutions and of iodine from solutions 
in various solvents can be satisfactorily rojircstmtcd by 
Schmidt’s formula 


)S-Kxe S' 


in which a is the quantity of substance present at first, x 
is the quantity adsorbed, v is the volume of the solution. S 
is the saturation value (maximum quantity which can be 
adsorbed), and K and A are constants. Jt is shown, 
however, that the solvent f)Iays an important part in 
adsorption, and hence Schmidt’s theory, in which the 
solvent is neglected, cannot be accepted. Acetic acid in 
benzene and toluene show a strong negative adsorption. 


Trade Report. 

Chemicals in Algiers. 

INFORMATION dias been received from Algiers to the 
effect that there is a groat, opening there for chemicals. 
A league has been formed which is pledged to give 
England every preference, but. unless our manufac- 
turers will conform to the weights, measures, and terms 
introduced W the Germans and in customary use, it will 
be very difficult to secure a trade even although the 
demand is urgent. The Board of Trade and Chambers of 
Commerce have details from the Consul-General as to 
what is wante<l, but in order to do business a personal 
visit is necessary. Enquiries should be addressed, in the 
first instance, to Dr. T. Slater Price, Municipal Technical 
School, Birmingham. 

German chemical industry and the tear. 0. N. Witt. 
Chem.-Zeit., Oct. 8 and 13, 1014. Pharm. J., 1914, 
95 , 767—758. 


salts vrill take their place in agriculture ; sufficient 
quantities of ammonia to supplement the homo pro- 
duction should be obtainable from Norway and Switzerland. 
The output of hydrochloric acid, which depends on the 
dye industry, will fall off, and this will affect the glass 
industry, which uses the sulphates so produced ; it is 
quite possible, how’ever, to use soda instead of sulphate 
in glass manufacture. The Gorman salt deposits will bo 
sufficifmt to supply the alkali and the cleotrolytie chlorine 
industries with raw material. Compounds of mercury, 
copper, and nickel are becoming soareo, but supplies of 
copper and nickel are expected from Norway, whilst the 
low-grade nickel ores may bo able to supplement these. 
Chromium compounds are also scarce, owing to the 
shutting off of the supplies of chrome ironstone from the 
Caucasus. 

In the earthenware industry Dalmatian bauxite or 
German kaolin will take the place of French bauxite, 
but somewhat modified processes will bo required. Ilie 
increased demand for iodine compounds, for use as anti- 
septics, is ex])ect<id to be supplied by Norway. The 
phosphates and phosphatio manures, previously im|X)rted, 
will j>robably be rephioed by German phosphatic minerals ; 
the supply of Thonjas slag will probably inci’eose. 

As reganls organic products, it is anticipated that the 
su]>ply will be sufficient to meet the reduced demands. 
The production of alcohol from ])oial.oes and cereal grains 
must bo ]imit(^d on national grounds, but molasses and 
other by-products containing sugar or .stariih ar<‘ available 
for the purpose. A d(‘creased production of acetic acid 
is prohaljle, owing to the stoppage of tht‘ sujiply of raw 
materials from America : the demand for acetic acid will 
probably be, greater, and it is suggested that a suiiablo 
process will be found by whicli it can bo produced from 
acetaldehyde obtained fr«)m acetvleno. The jieat and 
lignite distillation industries should do well, owing to the 
increased demand for Ivcnzine, lighting oils, lubricants, 
and paraffin. Little apprehension is felt as to the supply 
of benzol, but toluol and xylol will become scarce, since 
they cannot be obtained in quantity in by-))roduct coke 
ovens. On the other hand, the* production of phenol from 
coke ovens has increased considerably, and the supply of 
naphthalene and anthracene should bo sufficient, owing 
to the diminished activity in the dyestuff factories. The 
dyestuff and textile industries will suffer, the former 
from lack of outlets and the latter from the cessation of 
imports of Egyptian cotton and Australian wool. The 
shortage of naturally occurring essential oils and camphor 
will in most cases ho met by the increased production of 
synthetic products or substitutes. The industries con- 
nected with fats, oils, soajs and candles are also affected 
by the war, owing to the increased demand for glycerin, 
but it is expectod that this will be effectually met. — T. F. B. 

Valcium cmbi(k ; Shipments of . London Chamber 

of Commerce Circular, Deo. 9, 1914. 

The Secretary of State for India in Council has decided 
to withdraw, during the period of the war, the prohibition 
of the shipment of calcium carbide in vessels carrying 
Indian Oovernmont stores, subject to the observance of 
certain regulations. The responsibility for complying 
with the regulations rests entirely with the shipper of 
the carbide. 

Proposed new Customs Tariff of the Territory of Southern 
I Hhodcsia, 1914. Board of Trade J., Nov. 19, 1914, 
I Supplement. Price 3d. 


German works ore now only being carried on for four 
days a week, and are suffering greatly from lack of labour, 1 
cs{)ecially skilled labour. Many industries arc showing j 
greatly rednood profits, and some are working at a loss. 
The cessation of supplies of raw materials is one of the 
most important factors in the situation, but it is hoped 
that efficient substitutes will be found. For example, 
in the manufacture of sulphuric acid, the Spanish and 
Portuguese pvrites will be replaced by Norwegian pyrites, 
and should this fail, Italian sulphur could be useo. The 
loss of Chilean nitrate is very serious, but ammonium 


Books Received. 

Tbchnioai. Gas-Analysis. By George Lunge, Ph.D., 
Dr. Ing., Emeritus Professor of Technical Chemistry at 
the Federal Polytoohnio University, Ziirioh. Gumw 
and Jackson, 33, Paternoster Bow, London, E.C. 
1914. Price 158. net. 

Volume (9 by 6 ins.), containing 394 pages of snl^'eot 
matter with 143 illustrations, an appends of 0 pa^, 
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1 page o! addenda, and alphabetical indexes of names 
of authors and subjects. The text is grouj^ and classified 
as follows ; — I. General remarks on technical gas^analysis. 

II. Various methods employed in technical gos-analyais. 

(а) , Estimation of solid and liquid admixtures in gases. 

(б) . Estimation of gases by absorption, (c). Estimation 
of gases by combustion, (d). Gas-analysis by optical and 
acoustical methods, (e), Separation of gases by low 
temperatures. (/), Estimation of spoeifio gravity of gases, 
(fif), Measurement of pressure and of draught. (A), Determin- 
ation of the calorific value of gases, (i). Determination 
of the illuminating power of gases. III. Special methods 
for detecting and estimating various gases and vaimurs 
ooourring in technical operations. IV, Analysis of gaseous 
mixtures produced on a large scale. V. Compressed and 
liquefied gases. VI. Gas-volumotrio analysis. 

Technical Methods of Chemical Analysis. Edited 
by George Lunge, Ph.l)., Dr.Ing. and C. A. Keane, 
D.So., Ph.l). Volume III. Parts I. and II. Gurney 
and Jackson, 3;i, Paternoster Row, London. 1914. 
Price £3 3s. Part T. — Mineral oils : 1). Holdo; raised 
by J. Lewkowitsch. Lubricants : D. Holdo ; r€oiaed by 

J. Lowkowitsch. Oils, fats, and waxes : J. Lewko- 
witsch ; revised by Author. Special methods of anelysis 
employed in the oil and fat industries j .1. Lewkowitsch ; 
revised by Author. Rosins, balsams, and gum-resins : 

K. Dieterich ; revised by J. Lewkowitsch. Drugs and 
galenical preparations : K. Dieterich ; revised by F. B. 
Power. Essential oils : E. Gildtuneistor ; revised by 

F. B. Power. Tartaric acid : W. Klapproth ; revised by 
W. A. Davis. Citric acid ; W. Klapproth ; revised by 
W. A. Davis. Organic preiuirations : iJ . Messner ; 
revised by C. A. Keane, Indiarublx'r and rubber goods : 

F. J^’rank and E. Marckwajd ; revised % W. A. Caspari. 
Vegetable tanning niatcrialb : 'Pho late C. Councler ; 
revised by H. R. Proctor. Leather : J. Paesslor ; revised 
by H, R. Proctor, Ink : O. Schluttig ; revised by C. A. 
Mitchell. Part II. — Sugar : E. O. von Lippmann ; 
revised by A, R. Ling and Lewis Eynon. Hiarch and 
dextrin : G von Eckonbrecher ; revised by A. R. Ling. 
Alcohol, potabie spirits, and liqueurs; A. Ebertz and 

G. Schiile ; revised by G. W. Monier- Williams. Vinegar ; 
rewritten by G, fVjcil Jones ; Oernuin by G. Schule. 
Wine ; K. Windisch ; revised by 1*. Schidrowitz. 
Browing materials and beer : rewritten by A. R. Ling 
and G. C. Jones ; German by C. J. Lintnor. Paper : 
W. Herzberg ; revised by C. F. Cross, E. J. Bo van, and 
W. Bacon. Textile fibres ; R. Gnehm ; revised by 
J. Htibner. Inorganic colours : A. Eibnor ; revised by 

H. J. L. Rawlins and A. Rule. 

International Catalogue op Scientific Literature, 
C. Physics. Twelfth Annual Series. Harrison and 
Sons, 46, St. Martin's Lane, London, E.C. Price 24s. 
The literature indexed in this volume, which covers 416 
pages, 8^ by 6^ ins., is mainly that of 1912, but inolude.8 
some portions of the literature of 1901 — 1911 omitted 
from previous volumes, and also entries dated 1913. 

Magnstits ooourbbnoes near Calabogie, Renfrew 
County, Ontario. By E. Lindeman. Canada, Dept, 
of Mines. Mines Branch Report No. 264. Govern- 
ment IMnting Office, Ottawa. 

Moose Mountain Ibon-Bbabing District, Ontario. 
By E. Lindeman. Canada, Dept, of Mines. Minos 
Branch Report No. 303. Oovommont Printing Office, 
Ottawa. 

A Text-Book op Inorganio Chemistry. Vol. I. 
Part I. — An Introduction to Modern iNOBOANro 
Chemistry. By J. Newton Friend, D.So., Ph.D., 
Hi F. V. Little, B.So., and W. E. S. Turner, D.Sc. 
Part II.— The Inert Gases. By H. Vincent A. 
Briscoe, B.So. Charles Griffin and Co., Ltd., Exeter 
Street, Strand, London. 1914. Price 10s. 6d. not. 
Volume (9i by 61 ins.), containing 360 pages of subject 
matter witn frontispiece, 88 illustrations and name and 
subject indexes. The text is classified as follows Part I, 
Intbobuotion to modern inorganic chemistry. I. 


Fundamentals of chemical science. II. General properties 
of elements and compounds. III. Solubility, solution, and 
some properties of solutions. IV. Molecular weight and. 
its determinations. V. Chemical change. VI. Acids, 
bases, and salts. VII. Determination of atomic weights 
and equivalent or combining weights. VIII. Classification 
of the elements. Part It. The inert gases. I. Intro- 
duction. 11. Helium. HI. Neon. IV. Argon. V. Kryp- 
ton. VI. Xenon. VII. Niton. 

Brass-Furnace Practiob in the United States. 
Department of the Interior. Bureau of Minos. Bulletin 
73. Mineral Teohnology 1914. ^Joseph A. Holmes, 
Director.) By H. W. Gillkt. Government Printing 
Office, Washington, U.S.A. 1914. Price 46 cents. 
First edition, March, 1914. 

Volume (GJ by 6| ins.), containing 289 pages of subject 
matter, including a bibliography of 2 pages, followed by 
an alphabetical index of names and suojoots. There are 
25 illustrations. The text is classified os follows I. Intro- 
duction. II. Object and method of investigation. III. 
General tyiics of furnaces in use. IV. Furnace data from 
literature. V. Detailed results of investigation. VI. 
General factors afTccting operation of brass furnaces. VII. 
Round furnaces, compared with square, pit, coal, or coke 
furnaces. Vlll. Furnace fuels. lA. Remarks on furnace 
typos and furnace parts. X. Possible improvements in 
furnaoes and accessories XI. 8omo furnace problems 
awaiting soliition. XII. Advances possible with present 
equipment and knowledge. Xlll. uausos of disease and 
danger, and essentials for health and safety. 


^ New Books. 

[The Roman luinierAls In tlilck type refer to the similar olaHlfleil^ 
tion of abstracts under “Journal and Patent Uterature*' and 
in the “List of Patent Applications." 


T Darling^ C. 11. : Heat for Enginoors : A treatise on boat. 
* 2nd od. rev. N.Y. : Spon and Co. 14 x 430 p. il. 
8vo. 1914. 83.60 not. 

IJiscMX^ G. D. : Gas, Gasoline and Oil-engines. 21st ed. 
rev. and brought up to date by V. W. Page. N.Y. : 
Henley, c. 640 p. il. tabs. tigs, diagrs. 0. 1914. $2.60 net, 
Ivens, E. M. : Pumping of Compressed Air. 8vo. 
Chapman & Hall. London. 1914. Not 12s. 6d. 

Sharp^ J. : Some oonsidcrations regarding Cast Iron 
and Steel Pipes. * Royal 8vo. pp. 160. Longmans. 
London. 1914. Net 48. 6d. 

IIA ^ 8^^* Historiquo, apyrovisionnements 

* de houille. Distillation do la bouille. Obtention 
du gaz })ar fabrications 8})6cialo8. Traitoment du gas. 
Services acoessoires de la fabrication. Groumments et 
liaisons des divers services d’une usino a gaz. Dispositions 
d’ensemblo. Distribution do gaz sous pression a longue 
distance; 784 fig., 3 vol. m-8°. Bdranger. Paris. 1914. 
Cloth 76 fr. 

TJT Vignon, G. ; Contribution i Tdtude des dihydro* 
r^soroines, syntheses d’aoidos polybasiques (99p.). 
in-8®. Rey, Lyon. 1914. 2 fr. 60. 
fV Wahl, A. ; The Manufacture of Organic Dyestuffs. 

Cr. 8vo. pp.362. BoU. London. 1914. Net fis. 
Y Cross, C. F., and E. J. Betfan: A Text- Book of 
Paper-making. 3rd. ed. N.Y. : Spon and Co. 
10x411 p. il. 1914. 13.50 net. 

Dawe, E. A. : Paper and its Uses. 8vo, pp. 170. 
C. Lockwood. London. 1914. Net 4s. fid. 

YJJ Eacard, J. : Lea pierres prfioieuses. Proprii4t4s 

* oaract^ristiquos ot proo6d4s de dfitermination. 
Distribution g4ographique. Prinoipaux gisoments. Ex- 
ploitation, pr^uction, exportation. Perles, coraiL Tra- 
vail des gommos. Utilisation dans rindustrio. Produc- 
tion artificielle. Imitations. Lois et r^glements. 372 fig., 
24 pi., in-4®. Dunod et l^nat. Paris. 1914. 30 fr. 

MasUn, J. : The Chemistiy, Properties and Tests of 
Precious Stones. N.Y. : Spon and Co. 114 p. 16, Ump 
leather. 1914. 80 o. not. 
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yilT QfunwaUt J. ; The Raw Materials for the 

* Enamel Industry and their CHnioal Technology. 
8vo, pp. 238. C. Griffin. London. 1914. Net Ss. 6d. 

IX -Record, S. J. : The Mechanical Properties of Wood. 

* 8yo. Chapman & Hall. London. 1914. Net 
78. 6d. 

Y BeyscMag, F., and others: The Deposita of the 
* Useful Minerals and Rocks ; Their Origin, Form 
and Content. Tr. by S. J. Truscott. In 3 vols. Vol. I. : 
Ore deposits in general ; magnetic segregations ; contact 
deposits ; tin lodes ; quicksilver lodes ; with 291 illus- 
trations. N.Y. : Macmillan. 28x614 p.^ 8vo. 1914. 
$5 net. 

Kcpjnm, A. do : L’industrie min<iralo do la Tunisio et 
son role dans revolution ^conomique do la R^genoe, 1 
carte, in-8‘'. Dunod ot Pinat. Paris. 1914. 6 fr. 

LecamlcJ)enis, M. : Guido pratique do la prospection 
des mines ot do leur miso on valour, pr^f. do M. Haton do 
L»v Goupilli6ro, 3o edit., rev. ot augm., 331 fig. iii-8“. 
JIunod ot Pinat. Paris. 1914. Bds. 26 fr. 50. 

DavteAy .J. : Galvanized Iron : Its manufacture and use. 
N.Y. : Spon and Co. 8x139 p. 8vo. 1914. $1.60. 

Werih, F. ; Galvanizzazione, jnilitura o vorniciatura 
d('i motalli : manuale pratico per I’industrialo o I’operaio. 
3a ediz. rifatta. Milano. Ifi'' fig., p. xxvii, 700. 1914. 
Lirt^ 7.50. 

(Jheriii,!.: Metallooromia : colorazione o doooraziono dei 
motalli por via ehimica od olottrica. 2a odiz. acorosciuta. 
Milano. 10^, pagino xri, 317. 1914. Lire 3.60. 

Escard, J. ; Le souduro tetrothermiquo, 19 fig. in-4“. 
Dunod ot Pinat. Paris. 1914. 1 fr. 60. 

Masaotf P. ; La taille ^onomique des m4taux par les 
aciers it fcoujw rapide, d’apr^s los oxp<Srienocs do P.«W. 
Taylor, 13 fig. in-4‘'. Dunod et Pinat. Paris. 1914. 
2 fr. 60. 

WraiglUy E. A. : Assaying in Theory and Practice. 8vo, 
pp. 330, E. Arnold. ix)ndon. 1914. Net lOs. Od. 

YJ Burgm, C. F,, and G. W. Cravens: Applied 

* Electrochemistry and Welding : A l*raotioal 
Treatise on Commercial Chemistry. Part 1 : Applied 
Electrochemistry, by C. F. Burgess, Part 2 : Welding, 
by G. W, Cravens. Chic. Ain. Technical Soc. (Drcxel 
Ave. and 68th St.) c. 83 X 132 x 8 p. il. 0. 1914. $1.60. 

Paijot, A., ot A. Tobiansky : Los courants vo^abon^. 
L’^Iectrolyse ot les jjerturbations oatls^s par I’induction 
et les courants pulsatoires. in-8°. Dunod et Pinat. Paris. 
1914. Hr. 25. 

XII A. : Culture du cocotior et commerce dos 

* noix de coco a la Trinitt^ in-O”. Challamel. 
Paris. 1914. 0 fr. 76. 

XIV : Caoutchoucs (HewM IrasiKensis) 

* amazoniens et osiatiquos. Etude comparative. 
Le traitoment des latex. pr6f. du Prof. Porrot, fig., in-8®. 
Larose. Paris. 1914. 4 fr. 

YV iVoc/er, H. R. : Leather Industries Laboratory 
Book. N.Y. : Spon and Co. 480 p. il. pis. 
8vo. 1914. $5 net, 

Procier, H. R., and others, eds. ; Leather Chemists’ 
Pocket-book. A short com)iendium of analytical methods. 
N.Y.: Spon and Co. 14x223 p, il. 1914. Limp 
leatW, $1.60 net. 

Yyj Noter, R. de : La culture raoderne avec les 

* produits nouveaux d^couverts, introduits, 
B^leotionn^s ou vulgarises, ill. (48 p.), in-12. Amat. 
Paris. 1914. Ifr. 

YVII Newlandst J. A. R., and B. E. R. Newhnds : 

Sugar: A Handbook for Planters and 
Refiners. N.Y. : Spon and Co. 912 p. il. fold pis. 
8vo. 1914. $7.60 net. 

Boux, E., et G. F. MuUdtl : Aliments suer4s, sucres, 
miels, siiops, confitures, suoreries, sues de r4glisse, fig. 
in-8®. B4ranger. Paris. 1914. Bds. 8 fr. 


XIXA Troite g4n4ral de oonfiserie moderno 

. * desserts, glaces, chocolate, 3e 6dit., rev. et 

. augm., 12 pi. et 300 gravures, in-8®. Daronne. Paris. 
1914. Cloth 12 fr. 

XIXb. Oarrigou, Dr. : Los sources d’eau j^tablo au 
point de vuo de I’hygi^ne et do T^conomie 
des communes (6 p.). Ga74etto des Eaux. Paris. 1914. 

1 fr. 60. 

Massie, C. ; Etude sur les oaux thormales do Tsifois, 
pr^is Dax, plan (162 p.). in-8®. Dirion, Toulouse. 1914. 

2 fr. 

Mkhmid, Dr. : Dos propri^t(5s chimiques et m(5dioales 
d’une eau mincrale a reactions fixatrioes d’oxyg^ne 
directes et indirectos. L’eau du Breuil (Puy-do-D6me) 
(10 p.). m-8®. Gazette des Eaux. Paris. 1914. 1 fr. 60. 

Saabtier-Tuduri, Dr. Al. : Los oaux min^rales alcolines 
de Roumanie (12 p.). in-8®. Gazette dos Eaux. Paris. 
1914. 1 fr. 60. 

Hidtal, S., and E. K. : Water Supplies, thoir Purifica- 
tion, Filtration, and Sterilisation. 8vo. pp. 286. C. 
Lockwood. London. 1914. Net 7s. fid. 

LhiiilUify M., et E. Belle : Manuel pratique de di'jsinfec- 
tion, pr6f. do M. Mirman, 118 fig. in-8". Bergor- 
Levrault. Paris. 1914. Cloth 10 fr. 

XX. Dreschy Dr. : Salvarsan, morcuro ot oaux sul- 
* furouses dans lt> traitement do la syphilis. Cures 
intonsives par introductions variees du mMioament (8 p.). 
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^0^ DR. R. F. RUTTAN IN THIS CHAIR. 


COMMERCIAL HOUSEHOLD AMMONIA IN 
CANADA. 

BY PROF. J. F. SNELL. 

The inspections conducted by the Canadian Department 
of Inland Revenue in the enforcement of the Adulteration 
Act of 1886 and supplementary legislation are no longer 
restricted to foods and drugs, the materials which the 
Act was originally designed to control. Amendments 
to the Act and special statutes have extended the scope 
of the control so that it now embraces proprietary 
medicines, commercial feeding stuffs, agricultural fertilisers, 
certain paint materials (white load and turpentine) and 
certain insecticides (Paris green and arsenate of lead). 
The extension of the scope of the Adulteration Act to 
household detergents would, in my opinion, not involve 
any more radical departure from the original intention 
of the Act than has already been taken, nor would it add 
unduly to the work of the- Laboratory of the Department. 

A chance observation that a package of solid house* 
hold ammonia '* which had stood open for some days or 
weeks had lost every trace of ammonia odour suggested 
to me an investigation of samples of the goods, both 
liquid and solid, offered for sale under the name of ** house- 
hold ammonia,” and purchased in some of the cities of 
Eastern Canada in 1912 and 1913. The results are set 
forth in the accompanying tables. 

Table I. gives the coat and the results of analpis of 
10 brands of clear liquid household ammonia and 5 brands 
of ammonia rendered cloudy by addition of soap. The 
differences in ammonia content shown by the various 
brands are, to say the least, remarkable. For com- 
parison, the wholesale prices of two lots of concentrated 
ammonia are given, together with the ammonia content 
as shown by titration. The results for ammonia content 


in these concentrated samples are probably low, as it i 
impossible to titrate concentrated ammonia in the ordinary 
way without loss of gas. The specific gravity indioatec 
about 2% more ammonia than was found by titration 
Taking the results by titration, however, we see that the 
household ammonia sells wholesale at from 4 to 14 timoi 
the wholesale value of the ammonia contained in it. 
The retail price is from 6 to 20 times the wholesale value oi 
the ammonia. The expense of bottling and wking, 
as well as the transportation charges on the added water, 
have to be included in its price, but the value to the house- 
keeper is in the ammonia gas alone. How much more 
economical it would be to buy commercial concentrated 
ammonia and dilute it with good soft water ! 

The non-volatile matter of the liquid ammonias was 
in almost every instance brown. In the sample which 
left the largest quantity of residue, however, the colour 
of the residue was white. 

Wool dipped in the clear ammonia, dried, and re-dipped 
and re-driea until it had received six dipping, renmined 
white except in the case of No. 5, which loft it slightly 
yellow, and No. 6, which coloured it a bluish tinge. Of 
the cloudy ammonias, No. 12 gave a slight yellow, and 
No. 14 a deeper yellow coloration. 

In the solid household ammonias the following deter* 
minations were made: (1) Total alkalinity by titration 
with N sulphuric acid. (2) Loss on imition. (3) Non- 
volatile alWinity. (4) Chlorides, oy Qey-Lussac’s 
volumetric method. (6) Sulphates, navimetrically. 

The non-volatile alkalinity was cidoulated to sodium 
carbonate, and the chlorides and sulphates to sodium 
salts. The difference between total alkalinity and non- 
volatile alkalinity obviously represents the carbonate of 
ammonia in the mixture, and the difference between loss V) 
ignition and carbonate of ammonia is assumed to bo water. 

One would naturally expect solid household ammonia 
tp be essentially carbonate of ammonia. Kahlbaum's 
ammonium carbonates, both that specially prepared for 
analytical use and that manufactured to conform to the 
requirements of the Pharmocopcsia Germanioa, V. Edition, 
were found to contain about 21*5% ammonia and accord- 
ingly to be really bicarbonate. Merck’s bicarbonate 
has the same composition and is, accordingly, true to 


Table I. — Liquid Household Ammonias, 


Composition and value. 


No. 

Price, 

• 

Cost of I lb. NHa. 


Retail per 

Wfiolesale 

Amount in 

Non-volatilo 

NH, by 

BetaU. 

Wholesale. 


bottle. 

per doz. 

bottle. 

matter. 

titration. 



I. Clear ammonias. 









1 

$ 

c.c. 

/o 

Oms. per 100 

1 

1 

1 

0.15 

1.25 

400 

0044 

7-16 

2.38 

1.66 

»> 

0.10 

0.90 

300 

0-670 

3-55 

4-26 

8.20 

a 

0.16 

1.2.'> 

475 

0-016 

6-14 

2.83 

1.62 

4 

0.10 

0.90 

450 

0-031 

1-67 1 

6.04 

4.64 

6 

0.10 

0.90 

350 

0-012 

8-02 

4.32 

8.22 

a 

O.IO 

0.9(» 

400 

0-267 

8-68 

3.08 

2.32 

7 

0.10 

0.90 

300 

0-021 

3-15 

8.78 

2.81 

8 

0.10 

— 

370 

0-701 

3-46 

3.54 




0.10 

— 1 

410 

O-Ol 

263 

4.38 


10 

0.12 

““ 

415 

0-68 

1-64 

6.67 

— 

11. Cloudy ammonias. 








n 

1 0.26 

2.60 

426 

0-090 

10-62 

4.16 

2.10 

12 

0.16 

1.60 

370 

0-024 

4-70 

3.84 

8.42 

18 

0.17 

1.00 

325 

0*103 

6-14 

8.67 

3.60 

14 

0.85 

4.10 

440 

0-310 

6-26 

4.38 

4.27 

16 

0.20 

2.26 

300 

0-037 

10-66 

2,88 

2.70 

Concentrated (Carboy) 

ammonias f 

or compariso 

n. 







per lb. 






A 


0.08 



24-38 


0.88 

B 


0.09 



23*14 


0.89 


B 
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name. Samplee of Engliih manufaotare, kindly ^imiehed 
UB hy Measn. Lymane, Ltd., Montreal, and the National 
Drug and Chemical Co. of Canada, Ltd., Montreal, were 
found to contain, respectively, 30 and 31% of ammonia. 
Being advised by both these companies that the English- 
made carbonate would undoubtedly be used by Canadian 
manufacturers of household ammonia, we have calculated 
our volatile alkalinity to a carbonate of ammonia con- 
taining 30% NH,. 

According to our analysis, none of the brands of solid 
household ammonia contain^ as much as 10% of com- 
mercial carbonate of ammonia. One of them ran as low 
as 2%. The chief constituent was in all im^tonoes sodium 
carbonate, but sodium sulphate ran as high as 13|% 
in one brand. In estimating the wholesale value of the 
mixture we have allowed one cent, per j^und for the 
carbonate but nothing for the sulphate, which is worse than 
useless in a washing compound. The contrast between 
cost of materials and selling price is not so great as in the 
case of the liquid preparations, doubtless on account of 
the lower cost of containers and lower transportation 
ohaiges. But these solid preparations are clearly “ mis- 
branded *' and fraudulent. 


Table II. 


Theoretical CoiniKMltion of— 

Normal ammonium carbonate 

Nil,. 

% 

• CO,. 

% 

T- 

(NH 4 ),C 0 , 

35-43 

45-80 

18-75 

Acid ammonium carbonate 




NH 4 HCO, 

21-60 

65-70 

22-80 

Ammonium carbamate 




NH,C0,NH, 

43-60 

56-40 


Ammonia Content of — 

Kahlbaum’B ammonium carbonat 




** Zur Analyac " 

22-52 

— 

— 

Kahlbaum'a ammonium carbonat. 




Ph. «,V 

21-43 


— 

Merck’ti ammonium bicarbonate 

21-61 

— 


EngliBh ammonium carbonate A 

30-00 

— 

— 

t , „ „ B 

31-02 




Table III. 

8did hmaeKotd ammonias. — Composiiion. 


CoiMti- 

tuenta 

1 Brand. 

deter- 

mined. 

1 . 

1 

3. 

4. 

5. 

6 . 

H ,0 .. 

% 

% 1 

% 

% 

% 

% 

18-39 

17-67 1 

17-37 

16-05 

3-08 

11-85 

Carb. 







Amm. * 

0-63 . 

3-40 1 

6-10 

1-97 

6-20 

7-83 

Na,C(), 

67-50 ! 

72-88 1 

70-76 

78-18 




13-66 

6-85 ! 

6-80 

8-00 


— 

0-46 

0-45 

0-51 

0-89 

— 

— 

Total . . 

09-63 

100-15 

99-54 

100-09 

— 

— 


* Assuiaed to contain 30% NH,. 


Table IV. 

Solid household ammonias. — Price and value. 


Price and Value. 



Brand. 


1 . 

2 . 

8 . 

4. 

Retail iirioe per lb 

Wbdeside price per lb. . . 

cents. 

oentfl. 

cents. 

cents. 

6 

7-6 

! 5 

5 

8-76 


j 8-76 

8-06 

Wholesale value of the 



alkaline ingredi^mta 





(?3Bj>iCO, at 10 cents, 
NSiOO, at 1 cent per lb. 
Whdesale value of the 
(NHdiCO, at 10 cents 
per lb 

1 

1-43 

0 M 

107 

1-22 

0-08 


0*84 

0-61 

0-80 


New England Seetion. 


Meeting held at Engineered Club, Boston, on Friday, November 
mh, 1914 . 


MB. ALAN A. CLAFLIN IN THE OHAIB. 


THE POSSIBILITY OP ESTABLISHING A COMPLETE 
DYESTUFF INDUSTRY IN AMERICA. 

BY DR. D. W. JAYNE. 

There has been up to the present time no complete 
dyestuff industry in America, because hitherto there nave 
blwn no economic reason for it. The producers of the 
crude materials had no excess and no other incentive, 
and the consumers of the dyes offered no inducement, 
their demands apparently being met satisfactorily by 
imports. 

Until the advent of the by-product coke oven the 
production of coal tar increased but slowly, being entirely 
from plants producing coal gas. The first recovery oven 
in this country was establislied by the Semet-Solvay Co., 
about twenty years ago, though at that time by-product 
ovens abroad were an accept fact. Besides this, the 
coal tar from gas plants has always been a factor abroad, 
especially in England, whore as late as 1900 the gas tar 
alone was more than twice the oven tar of Germany, and 
seven times the combined production of both gas tar and 
oven tar in the United States. The small quantity 
produced in the United States in 1900 was due to the fact 
that so many plants hero manufactured carburotted water 
gas, the tar from which is not included in these figures, 
that the tar from coal gas was and still is an exceedingly 
small item, and even in 1900 the number of recovery 
ovens was small— -the rapid installation period coming 
after that date. Europe had many years' start of us, 
because they began to see the desirability, and perhaps 
the necessity, of providing outlets for the various coal 
tar products, while we, up to the present time, have found 
no difficulty in disposing of those coal tar products which 
might enter into the manufacture of dyes. As a nation 
we are not apt to plan far in advance, and the tar distiller 
did not give mium thought to the dyestuffs under the 
existing conditions. The same condition held true in 
England, for England has no complete dye industry. 
Germany developed the coal tar dye industry, using 
not only its own materials but many brought from England, 
until it has become one of the most complete industries 
in the world. The German dye manufacturers have also 
had every advantage of government aid in their develop- 
ment, and they pi^ent a united front to all competition. 
Here, the construction of bv-product ovens has gone on 
until to-day about 25% of the coke is produced in them, 
and still we have not produced a surplus of coal tar 
products which could be used for dyes. 

The products, which are the basis for dyestuffs, are 
benaol, naphthalene and anthracene. Benzol and its 
homologues, toluol and xylol, occur in coal tar in small 
quantities. The chief source of benzol is the coke oven 
gases. The Semet-Solvay Co., besides installing the first 
recovery oven in the United States, also established the 
first benzol recovery plant in connection with their ovens. 
They now recover at all their plants, and are the sole 
producers of that which is available for refining to-day. 
Several other oven installations which sell gas to cities ao 
I remove the benzol from the fuel gas, but use it to enrich 
; illuminating gas. The Semet-Solvay benzol is also 
used for enriwing at some points, so that it is not all 
available for refiimig ; but even so, there was a surplus of 
benzol less than two years ago, and the shortage to-day 
would be less marked had it not been for the depression 
in steel. Few consumers of benzol realise how fluctuations 
in steel affect supplies of benzol, but with the lessened 
demand for coke, less coal is coked, with consequently 
lew by-products. 

We are already inde^dent of Europe— nw^^ble 
quantities only of benzol nave been importra dur^ the 
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past few yearn— the price lerele here and abroad being 
approximat^y the same* The demand abroad is also 
heayy» due to the use of benaol for motor fuel, especially 
doling the recent high price of gasoline. 

Toluol is of more importance to the nation on account 
of its use in the explosive field than in the manufacture 
of dyestuffs^ and an increase in supplies of benzol bri^ 
incr^Mod supplies of toluol, which am help the situation 
in the manufacture of explosives for our national defence. 

An increase in benzol supplies will also make it possible to 
manufacture phenol synthetically. Phenol is to<day 
produced in the United States in less proportion to the 
country’s consumption than any of the chemical bodies 
occurring naturally in coal tar. Our small production 
of phenol from our tar is primarily due to the small pro- 
portion of gas tar produced hero, because the tar from 
coke ovens is deficient in true phenol. England has 
always been the groat factor in poenol, simply because 
of its large production of tar from coal gas plants. 

Naphthalonc, the second crude base, ooours in con- 
siderable quantities in coal tar. Until recent years the 
distillate from ooal tar in the United States was taken off 
in only two portions, light oil and heavy oil ; the balance, 
pitch, remaining in the still and the oils taken off to that 
point which loft the oorroct grade of pitch. This means 
that pitch was the primary product sought for, and in 
fact remains so to-day. This is not to be wondered at, 
since coal tar yields on the average 70% of pitch, used for 
roofing, paving and waterproofing ; and the American 
tar distiller began, and has remained, essentially a manu- 
facturer of roofing and paving materials. This is quite 
different from conditions abroad, where practically their 
only uso of pitch was for fuel purposes, until the advent 
of its use for road construction, which is of recent date. 
Credit is due to the American tar distillers for their 
efforts in building up a big business for pitch, this 70% 
of all the tar — and for that reason we malce a distinotion 
between the ooal tar industry, which is an American 
development, and the coal tar chfirnical industry, which 
is exemplified by the German production. 

The heavy oil as produced here was sold just as produced, 
for oreosoting timbers. In it was the naphthalene, 
and most of the tar aoids,‘'notably orosol, and with the ever- 
increasing demand for creosote oil, there was no reason 
frr reducing the amounts available by removing 
naphthalene from it. Moreover, refined naphthalene hM 
always come into this market at prices so low that it did 
not pay the tar distiller to remove and refine it. Certainly 
no more profit ooold be obtained by so doing than by its 
sale in the creosote oil, and lai^ plant investment is 
requii^ for the separation and refining of naphthalene. 

Refined naphthalene has been produced here, however, 
for many years — ^practically since the beginning of tar 
distillation in this country, and our present production 
of it is nearly one third of the country’s consumption. 
But it is nearly all used os a moth repellent — ^not, any as 
far as 1 know, having been used for the manufacture of 
any product entering into the dyestuff industry. 

Conditions have altered somewhat in the past few years. 
Specifications have been drawn up for creosote oil which 
eliminate the lower boiling portion, and now an increasing 
quantity of middle oil is being separated and the 
naphthalene and tar acids recovered from it. More 
naphthalene can be recovered and refined, and no doubt 
will if a demand is assured, at a price commensurate 
with the added investment and cost of manufacture. 

The separation of anthracene from the heavy oil is not 
now earned on in the United States. About thirty years 
ago there was a plant which separated small quantities 
of it for export, but this became no longer remunerative 
and was discontinued. It is now left in the creosote oU, 
but the quantity which could be obtained is a much less 
proportion of the tar than is recovered abroad, because all 
the& tar is run to hard pitch, which is the grade used for 
fuel, tbat is, briquettes, while as explained, we run, in the 
United States, for soft pitch. Thus, some of the high 
boiling oils containing anthracene remain in the pit^. 
Somenard pitch is made here, however, and if a steady 
demand arose at a price commensurate with the invest- 
ment and manufacturing cost, aathraoene oonld he 


recovered probably in sufficient amounts for the needs el 
our dyestttffii. 

It is well to remember that less than 10% of tar oonsists 
of bodies which can be used for making dyestuffs, the 
balance being neutral hydrocarbon oils sold, even by 
Germany, for oreosoting purposes only. 

It is true we have an Amerioan ooal tar dyestuff industry* 
Nearly 20% of our consumption is manufactured here, 
but until three years ago all the dyes made here were from 
imported intermediate products ; or else were imported 
in a condition requiring only slight alteration to make 
them suitable for the trade. 

In 1910 the Benzol Products Co. was formed. This 
company had as a central thought the fact that some 
day a very considerable amount of benzol would be 
recovered hero, and that it was an opportune time to start 
OT)erations in order to be ready to take advantage of 
those conditions when they arrived. Therefore the 
manufacture of nitrobenzol and aniline oil was under- 
taken. Thirty years ^o the Schoellkopf plant, at 
Buffalo, had made aniline oil, and more recently the 
Barrett Manufacturing Co. had tried the manufacture 
of aniline and toluidine, and had a small plant which, 
however, had been used almost exclusively for toluidine, 
as toluol had been a drug on the market, its use for 
explosives, such as trinitrotoluol, not yet having been 
started. This previous experience had demonstrated 
the large part played by snlphurio and nitric aoids in the 
manufacture of aniline oil, many more pounds of acid than 
of benzol being required for the manufacture of aniline 
oil ; BO that in the formation of the Benzol Products Co., 
the manufacturer of acids was represented. This same 
condition is evidonoed in the plants in Germany, which 
have built themselves around and in connection with 
the manufacture of aoids, alkalis and heavy obemioals 
in general. 

Since the Benzol Products Co. began it has perfected 
its manufacturing operations, and no doubt exists as4o 
the quality of the product. The quantity, however, has 
been limited, primarily, beoause of the efforts of the 
foreign convention to nip its operations in the bud, and 
secondly, because of the shortage of benzol which was 
felt soon after it was in position to expand. Under these 
conditions it was deemed unneoessary to sacrifice any more 
benzol than was necessary to take care of those lew 
buyers who had given visible evidence of their desire to 
encourage this Amerioan industry. 

Here we see the attitude of the Amerioan ooDsamers 
of dyestuffs. They wore being supplied, at oomti^atively 
low prices with a wide variety of dyes, continually improved 
as to fastness and new shaaes. They were baying direct 
from the representatives of the great German firms : 
why buy one item such as aniline oil from us espeoisUy 
as every offer as to price from us was lettered by thefr 
present suppliers ? In fact, when a 10% duty on soiline 
oil and salt was secured in the recent tanff, the European 
Convention not only absorbed that duty, but made lower 
prices than before. There were several notable exceptions 
to this condition, and among them were several of the 
Amerioan dyestuff manufacturers. They no doubt 
realised more than the consumer how utterly dependent 
the United States was on foreign makers for our supplies 
of dyes. For them we continued to make aniline, but that 
was not enough encouragement to warrant any expansion, 
so that the outbreak of the war found us still only mann- 
faoturing aniline oil, and not enough benzol in sight to 
warrant immediate steps to enlarge so that we could at 
least supply the country’s demand on that one item. 

The reason wl^ we had not a better established and 
more complete dye industry years a^ was essentially 
a matter of international economics. The United States 
had no surplus ooal tar products to dispose of, and no 
incentive in additional profits if it did offer refined products 
to dye makers, as the intermediate products such as andi^ 
oil, beta naphthol, etc., as well as the hydrocarbont 
themselves, such as naphthalene and anthracene, could bo 
imported more oheanly than the tar distiller oared to 
attempt to make them. The manufacturers ci dyeo 
themaelTcs had to meet very keen competition. In Io80 
there was a snflioiently high doty on these dyestuffs 
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And no duty at all on the intermediate prodoots, so that 
at that time the dyestuff industry, based on imported 
intermediates, began to thrive ; but in 1883, the specific 
portion of the duty on dyes was abolished, and a con- 
siderable duty assessed on the intermediate products, 
and as such intermediate products that far back could not 
be produced in this country, primarily on account of 
shoHage of supplies at that time, many of the established 
factories closed down shortly aftor. There was again a 
period during which the intermediate products oame in 
free, but the oxjK'rionco was evidently sufficient to prevent 
any resumption of this industry by the erection of any new 
plants, and the few factories who have stuck to their 
manufacture during the varying [jeriods have made 
but little profit. 

The possibilities and prosiwcts primarily depend on 
the oonsuraors of dyestuffs. I)o they want an American 
dyestuff industry ? Are they willing to help pay the 

f >rice needed to establish it, and if so, will they come 
orward and say so ? 

In the first place, there is sufficient coal tar produced in 
the United States to-day to give the necessary quantity 
of naphthalene and anthracene to supjily our needs 
of dyes made from it. Plants to recover them could bo 
erected as soon as plants to use them can bo. 

Benzol exists in by-product coke oven gases in quantities 
far exceeding the "present needs of both the dyestuff 
requirements and the trades consuming benzol as a solvent. 
Effoits have been made, ever since a shortage was seen to 
be inevitable, to secure the erection of additional recovery 
plants, but little of the possible supplies can find their 
way to the dyestuff manufacturer and the other outlets 
are the controlling factor. However, there seems good 
reason to hope for partial relief during the next year at 
least to an extent sufficient to enable the manufacturers of 
aniline oil to increase their production. It takes time to 
damonstrate to the owners of the ovens the advisability 
of investing in such a recovery plant, csj)eoially steel 
companies in times of depression os have existed, and 
it takes just as long to get the plant erected after the 
preliminaries are disposed of. 

Any thought of prompt relief in the dyestuff situation 
is out of the question. Wo can have the whole complete 
industry for future use, if the consumers want it, but 
without a strong plea from the consumers, neither the tar 
distiller, the manufacturer of intermediates, nor the 
manufacturer of dyestuffs will risk the large amount of 
capital necessary. 

To establish such an industry, to protect the country 
from a future shortage requires one thing and one only ; 
that is, adequate protection. Adequate protection means 
a higher dutv oq all dyes, and one -half the duty on dyes 
to bo assessed on intermediates, and it also means protection 
against commtitive methods which arc aimed to crush 
and with wnich wo have had experience. This latter 
protection can ])robably be best secured by a proper anti- 
dumping clause in our tariff. 

Nothing else is necessary. Wo have the materials, 
we have the technical knowledge, we have the capital, 
we have sufficient unpatentod dyes to make nearly every- 
thing actually needed, but we need protection. 

The need of protection against unfair competition is 
obvious, but is the need for a higher duty equally so ? 
Bearing in mind that wo have no surplus products as yet, 
it must be made more profitable for the tar distiller to 
separate and refine the products needed than to leave them 
as they are to-day, to be sold in the oils. This means 
higher prices to the dye manufacturers and they, therefore, 
need some offset to enable them to sell their output in 
oompetition with the imported dyes. This immediately 
sug^sts the thought of the ultimate rosult on the nrico 
of materials if dyed with the higher priced dyes. I have 
been assured that the price of the dye itself is an absolutely 
negligible item in most costs of finished goods, and cannot 
possibly affect the price to consumers, and therefore puts 
the question directly before the users of the dyes. It is a 
question for them to answer whether they want an 
American dyestuff industry independent of Europe and 
are willing to pay the price to have it. 


My personal opinion is that the additional price neoessai^ 
to tie paid by the users of dyes, in order to secure this 
indust^, would not be a permanent increased cost. 
Tariff protection during the period of development only 
should be considered. Such an industry would Ijo 
competing with one of the strongest and richest industries 
in the world, and competing only on products which are 
free to all as regards patent restrictions, while the German 
industry has made vast sums on its products during the 
fife of the patents and continues to reap largo profits 
on those items on which the patents have not yet expired. 
This means competing on those items which are now sold 
on close margin and having no exceedingly profitable 
items which nave helped the Germans to earn their 
immense profits. Protection over a term of years to 
protect a growing industry has already been given by this 
government. The often cited example is the tinplate- 
industry, which was given assurances of a continuing 
protection for at least ton years, and whose development 
was immediately begun with that promise. To-day it is 
certainly able to hold its own with anyone. The same 
would bo true of a dyestuff industry. 

The initiative lies with the consumers of dyes. Will 
they make it plain to Congress that they want an American 
Coal Tar Bye Industry ? 


Nottingham Section. 

Meeting held at Nottingham on Wedncfiday, October 26th, 
1914. 


MB. JOHN WHITE IN THE OHAIB. 

THE WORK OF THE PUBLIC ANALYST IN 
RELATION TO MANUFACTURED PRODUCTS. 

(chairman’s ADDRESS.) 

(Abstract.) 

The object of the address was the discussion of certain 
points, connected with the preparation or manufacture of 
articles of food, which arise from time to time in the 
administration of the Sale of Food and Drugs Acts, and 
upon which the views of the Public Analyst and the 
manufacturer do not always ooincide. 

For example, a matter upon which the Analyst and the 
manufacturer or trader not infrequently disagree, is the 
policy euphemistically called “ trade custom.” This term 
covers a somewhat wide field, and a multitude of sins, 
and may include among other praetioos : (1) the substi- 
tution of some article for the Articular article asked for 
by a purchaser, as for example the sale of tapioca as sago ; 

(2) methods of bleaching, dyeing and colouring, as the 
bleaching of flour, the dyeing of beet-sugar to imitate 
I^merara sugar and the colouring of milk and butter; 

(3) the addition of substances known as ” improvers,” as 
phosphate of lime and potassium persulphate to flour; 

(4) methods of “facing” and polishing, such os the 
facing of rice or p^rl barley with talc or French chalk ; 
(6) “ grading ” articles during their preparation, with the 
object of leaving in the finished material an undue pro- 
portion of some worthless or semi-worthless ingredient, 
such as cocoa shell in cocoa, pepper husk in popper ; (6) 
the sale of mixed articles under the name of the article 
they purport to represent, with an attached label, printed 
in microscopical characters, notifying the admixture; 
examples, mustard mixed with starch and turmeric, cocoa 
mixed with sago and sugar ; (7) the addition of salicylic 
acid as a preservative to unfermentod wine. 

From this list it may be gathered that gross methods of 
adulteration are declining, and in fact adulteration is 
rapidly becoming a scientific operation, carried out 
methodically by the manufacturer on lines laid down by 
his chemical advisers. 

In further illustration was mentioned the article known 
as milk-blended butter, a substance originally prepared 
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by blending milk with butter, the product containing some 
25% by weight of water, and commanding a huigcBalo 
under its somewhat alluring name. The Butter and 
Maraarine Act prohibits the use of this name, and the 
artide must now be sold under a fancy name approved by 
the Board of Agriculture, while the percentage of water, 
limited to 24, must bo stated on the label. 

A further notable step was the use of ooeonut oil, a fat 
possessing a considerable proportion of volatile fatty acids, 
as a butter adulterant, and a skilful blond in the right 
proportions of this and a neutral fat, such as lard, with 
Dutter gave a mixture answering to some of the tests for 
genuine butter. 

These practices have been restriotod by the Butter and 
Margarine Act, which gives the Board of Agriculture 
owor to inspect butter factories, that is, places where 
utter is re-worked or blended, and enforces their i^i®* 
tration with the Local Authority for the district. T^liis 
Act also makes it unlawful to manufacture, sell, expose 
for sale, or import any margarine, the fat of which contains 
more than 10% of butter fat. So the death- knoll was 
sounded of the mixtures of about half butter and half 
margarine which could only have been prepared with 
fraudulent intent, and which wore calculated to deceive 
even the ex|)ert. 

The sale of “ filled cheese ” or margarine cheese as 
cheese is now rare, but choose gravely deficient in fat is 
fairly common, no standard for this existing. The writer 
has found Dutch cheese containing 1*5% of fat and 56% 
of water, and when this hod dried naturally, it requir^ 
a hammer and chisel to cut it. It was an ingenious idea 
to “ coat ” Gorgonzola choose with an artificial rind 
made of barium sulphate coloured pink with oxide of iron, 
and rendered plastic with tallow ; such a rind sometimes 
weighed one-fifth of the total weight of the cheese. 

Rico is “ face<l ” with talc or French chalk in order to 
polish or gla'ze the grains, and a limit of 0*5% of such 
extraneous mineral matter is usually held to be permissible. 

In the opinion of the writer such “ facing ” should be 
entirely prohibited, and as rice itself generally contains 
only about 0*3% of total mineral matter, the above limit 
seems unduly lil>eral. Already this method has been 
extended to pearl barley, which is also sometimes faced 
with mineral matter, though tho latest idea is to dross 
the grains of pearl barely with rice flour, a method now 
largely practised in Holland. 

The objectionable practice of bleaching flour by 
exposure to nitrogen j)eroxido admits of the use of low 
grade wheats which ordinarily yield a yellow flour, and 
thus an enhanced price may be obtained for an inferior 
article. An equally objootionable trade custom is the 
addition to flour of “ improvers,” generally consisting of 
acid phosphate of lime, phosphoric acid, or potassium 
persulphate. The object is to increase the ” strength ” 
and water absorbing capacity of flour, and bakers are 
informed that as many as 10 to 14 extra 2 lb. loaves can 
be obtained from a sack of flour by tho addition of about 
2 lb. per sack of 280 lb., with of course a corresponding 
diminution in the actual amount of flour in each loaf, and 
consequently in its nutritive value. 

These processes have long engaged tho attention of tho 
Local Government Board and referenoes have been made 
in reports upon tho work of their Inspectors of Foods. It 
hw been shown by these reports that bleaching was found 
to exercise an inhibitory effect on the salivai^ digestion 
of flour, and attention is drawn to the possibility that the 
changes which occur in the oil and protein during the 
process may have a prejudicial effect upon the nutritive 
value of tho flour. 

In the Report for 1912—13 the following signifloant 
passage, dealing with tho addition of ” improvers,” 

” It IS a matter for oonoem that food materials 
should bo liable to admixture with foreign substances of 
questionable wholesomenoss and of no utility from the 
point of view of the consumer, merely for the purpose of 
securing trade advantages. This is especially so when an 
article of food is concerned like flour on which the balk 
of the nation depends to a large extent for its nutrition. 
In such a ease the community cannot afford tho risk 
involved in any addition to or alteration of tho food . 
material which may at all impair its nutritive qualHiet.” I 


' It is sometimes asserted by the trade that these method* 
of bleaching and giading to produce a lighter colour are 
due to the necessity of meeting the demand of the public 
for whiteness, but the probability is that the public 
taste has really been trained in aocordanoe witn the 
wishes of tho trade, by whom tho whiter artioles have 
been pushed forward. In what other way oouM the 
oustom have arisen of tho almost invariable substitution 
of tapioca, which is white, for sago, which is brown ? 

Other methods of sophistication to be noted are the 
packing of sardines in cotton seed oil in substitution for 
olive oil : aud baking powders yielding only 1 or 2% of 
available COjt and which are therefore practically worthless. 

A Court of Potty Sessions cannot satisfactorily settle 
the many complicated legal and soiontifio points arising 
in the administration of the Acts, and a Court of Reference, 
as recommended by tho Seleot Committee on Food 
Products Adulteration, is now more urgently required 
than over. Such a body would oonstitute an advisory 
Board to whom difficult questions requiring adjustment 
would be referred. 

Very brief reforenoe may be made to the Fertilisers and 
Feeding Stuffs Act. A point of material value to the 
}>urchaBor is that tho Act makes it obligatory for the 
seller of feeding stuffs, subject to certain exceptions, or 
of fertilisers, to state in his invoices the respective per- 
centages of oil and abuminoids in tho one case, and the 
percentages, if any, of sohible and insoluble phosphates, 
nitrogen and potash in the other, and that these per- 
centages take effect as a warranty that the actual oom- 
position of tho goods sold does not differ from the stated 
figures beyond certain official ” limits of error.” Qunerally 
manufacturers arc found to comply loyally with those 
requirements, delivering an article in aooordanoe with the 
terms of the guarantee, lb is indeed striking to find how 
remarkably constant in oomposition some of the brands 
of oilooke are becoming, ovidoncing accurate standardu*- 
tion of tho methods of manufacture. Thus the original 
argument of the trade, that it would be dififioult to give 
even an approximate guarantee for »uoh goods, is refuted 
by their own improved methods, and it is open to question 
whether the ” limits of error ” might not with advantage 
be made a little more stringent. 

Discussion. 

Mr. S. J. I'bntbcost asked whether ootton-soed oil was 
loss nutritive than olive oil. The hydrogenation of some 
oils was said to make them fit for use in tho manufacture 
of margarine and other products. 

Mr. T. F. Harvby asked whether sardines in 
ootton-soed oil were sold at a lower price than those 
in olive oil. It seemed to him that tho prejudice to the 
purchaser could only be a financial ofle. In the new 
Pharmacopoeia what was known as the ” Indian and 
Colonial Addendum ” would be included, permission being 
given at any rate in our Colonies to use either araohis or 
sesam^ oil in the place of olive oil in certain preparations 
when it was desirable to do so. 

Mr. J. H. Dunfobd referred to the large quantities cf 
degolatinised bones used by the makers of so-oalled 
baking powders and also in tho manufacture of phosphated 
substances used by bakers as adulterants to give more 
body to flours. The method presoribed by the Fertilisers 
Act, of olas^ying as unsatisfactory all manures which did 
not' conform to the guaranteed analysis, within the pre- 
scribed limits of error, was not fair nor equitable to the 
manufaoturors. Both those fertilisers under and over the 
guarantees were classed together as unsatisfactory. 

Mr. C. E. B. Msbriman said in a recent oaae, 
pepper had been represented to contain an abnormal 
am^nt of husk. As a matter of fact it was graded, one 
portion containing a large amount of husk and another 
Mrtion a large amount of pepper starch, but both con- 
tained the same amount of the pungent prinoiple. Should 
both prions be treated as adulterated ? 

Mr. W. G. Timmanb mentioned that he had a onstomer 
who objected to sulphurio acid being water white and 
he had to darken it. Farmers often objected to having 
white bone manure, thinking it was adulterated | the 
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real loaaon waa that the bensune method d treating bonea 
extracted the whole of the greaae which waa formerly not 
extracted. 

Mr. J. M. Wilkie asked why a certain amount of 
disorimination was allowed to the vinegar manufactuier 
while similar liberty was denied other manufacturers. In 
regard to food products, he thought many people genuinely 
desired whiteness. Bearing in mind that flours might 
naturally contain nitrites, had it been definitely decided 
that nitrite-bleached flour, when the proves was not 
oarri^ to excess, was harmful to the organism ? 

Mr. White said that he objected to manufacturers wd 
traders sotting up so-called trade customs with the view 
of giving the public an article that the public did not ask 
for, and doing this repeatedly until the custom became 
i^erpetnatcd. For long the custom of packing sardines in 
olive <iil had existed, but if the manufacturers i)acked 
thorn in cotton-seed oil, the public had cause 
of complaint. Successful prosecutions had already been 
instituted for this offence. The question was not whether 
cotton-seed oil was as nutritious as olive oil, but whether 
the purchaser was getting what ho asked for. In his 
own opinion he was not. Then with reeard to the hydro- 
genation process, if a malodorous oil ooulu be converted into 
a white solid odourless fat he had not the slightest doubt 
it would soon find its way into margarinei The bulk of 
margarines had coconut oil as their basis. The Fertilisers 
and Feeding Stuffs Act stated that the article sold must 
be in acoordanct^ with the guarantee stated in the invoice, 
subject to certain official limits of ereor. Tapioca and 
sago were absolutely different ; tapioca was obtained 
from the root of Manihol utilissirm and sago from 
the pith of the sago palm ; when the substitution of 
tapioca for sago began it was because at that time, as 
now, tapioca was cheaper. He was not surprised that 
farmers objected to while manures if the colour had been 

S viy before, because farmers wore ultra-conservative. 

0 did not think that In the first instance the public 
demanded a white article ; it was simply because they 
had been educated in accordance with the wishes of the 
trade. The Local Government Board had made the 
statement, based on the evidence of Dr Monior W’^ilUaras 
and Dr. Hamel, that bleached flour did interfere with 
digestibility, and had it not been for the war a Bill would 
in all probability have been introduced into the House 
of Commons one of the main features of which would have 
been the control of these methods of bleaching and of 
adding “ improvers ” to flour. 

Mr. Aeohbutt remarked that there had been a groat 
shortage of olive oil for several years and there 
was not sufficient to meet the various requirements. 
Unless it could ,bo shown that cottonseed oil was loss 
nutritious and 1ms useful than olive oil for purposes of 
that kind, ho did not see any reason why the sulwtitution 
should be objected to, provided, of course, that the fact 
was stated. 


Yorkshire Section. 


Meeting held at Leede, Queen's Hotel, on Monday, 
November 30<A, 1914. 


MR. F. W. RICHARDSON IN THE CHAIR. 


THE ANALYSIS OF TANNING MATERIAI.S. 
Part I. An Improved Basic Chloride Shake Method. 

BY HUGH OABNEB BENNETT, H.SC. 

It is now nearly eight years since Procter and Bennett 
published their basic chloride shake method for the 


analysis of tanning materials, and that m6thod-*-with 
trifling modifications— is still in use as the official method 
of the IJt.L.T.C. It is a considerable tribute to the 
method that during the last few years little or no alteration 
has been made to it, and that no marked improvement 
upon it has yet been suggested. 

The shake method as used at present was a great step 
towards truth. The great number of comparative analyses 
now available show l^yond dispute that the shake method 
estimates more non-tannins and less tannin, and is there- 
fore so far nearer the actual truth. 

At the same time the present official method does not 
yet properly distinguish between the tannin and non- 
tannin content of tanning materials, there being still a 
considerable proportion oi non-tanning matters absorbed 
by the hide powder and reported as tannin. This has been 
conclusively demonstrated by the analyses of artificial 
mixtures, as in the experiments of Procter and Blockey 
[Collegium, 1903, 114, 124], and of Parker and Bennett 
[this J., 1906, 1103]. In the ease of some non-tannins, 
esiiecially of the gallic acid and catechin type, the error 
even with the present method must be very eonsiderable. 
Therefore any further improvement in the method of 
tannin analysis should be in the direction of higher non- 
tannin results, and in consequence, lower results in tannin. 
What leather chemists must continue to search after is a 
method which detannises easily and yet yields a higher 
percentage of non-tannins. Important financial interests 
are involved in this matter, but as long as leather chemists 
are using a method of analysis which does not yield the 
actual truth in its results, they must continue their 
endeavours to improve their method of analysis in such 
a way as to approach that truth. What is desired is not 
to estimate leather-forming value, but to determine the 
percentage of “ tannin ” in a material, whatever the 
nature and quality of that tannin. The tannins are a 
pretty definite group of compounds, and there is no doubt 
as to what is included in the term. Their relative leather 
forming value and the leather forming value of some non* 
tannins are certainly questions not to be forgotten, but 
are quite distinct from the question of the estimation of 
the amount of tannin. 

Naturally those who sell tanning materials, especially 
tanning extracts, will not welcome changes whion show 
less tannin present in those materials, but any change 
towards truth would apply generallv ; it is only those who 
have inferior materials to offer, who have any real need 
to fear an improved method of analysis. Further, it is 
urgently necessary from the tanners’ point of view that 
any positive improvement and advance towards truth 
should bo adopW as soon as possible. 

The question is therefore : what alterations in the ojfficial 
method will give equMy good {or better) concordance, and 
yet estimate Use tannin f How can the absorption of non- 
tannins by hide powder be lessened ? Some previously 
published experiments by the author s^plied a hint 
towards the answer. In a paper on The Standardisation 
of Hide- Powder ” [this J., 1907, 466], the influence of the 
texture and acidity of the powder itself was pointed out, 
and the importance of the acidity due to ohroming waa 
emphasised. Procter and Bennett [this J., 1906, 1208] 
also pointed out the influence on results of the amount of 
moisture added with the powder, and hence sug^ted a 
fixed amount. On similar grounds they suggested a 
fixed amount of hide powder. The question arises, there- 
fore, whether the amounts fixed a few years ago were the 
beet, and whether by a judicious alteration wo mkht not 
be able to show (by substantially the same method of 
analysis) a distinct improvement in accuracy. The 
writer now suggests that the shake mejthod would give 
lower tannin results, and higher non-tannins if modffied 
in any or all of the following ways 

1. Decreased acidity in the hide powder before ohroming. 

2. Detannisation in a more dilute infusion. 

3. Hie use of less hide powder. 

4. Decreased acidity in the hide powder due to chroming. 
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1. Deereaaed oeukty bt^fore ehrominf. In a previoni 
paper by the writer experiments wore reoorded with hide 
powders with acidities up to 12*6. as determined by the 
method suggested in the same paper. The great inflnenoe 
of this factor on the results was emphasise, and it was 
demonstrated that the more acid powaers gave much lower 
non- tannin results. It was further points out that “ if 
a large quantity of aoid were in the powder it would be 
neoessaiy to have some method of oontroUing it in -the 
washing, for it would bo useless to fix a definite acidity 
In the unohromed powder, if an indefinite proportion is to 
be washed out.” It is nevertheless precisely this futile 
method that has been adopted by the T.A.L.T.C. As 
■a first limit, the author suggested an acidity of 5*0 as 
a maximum ; later A. T. Hough pointed out that hide 
powders with greater acidities could be brought down to 
5*0 by the addition of the required amount of caustic sf)da 
solution ; but more recently, on the plea of oonoordanoe, the 
T.A.L.T.C. have adopted the method of acidifying more 
neutral powders to bring their acidities up to what was 
previously a maximum. As pointed out above, this 
oannot bo eonducive to oonoordanoe. If a few c.c. 
N /lO HCl are added to the powder before chroming — 
how much of this will be loft in after washing ? 

The ordinary test for chlorides in the wash waters is no 
guide at all. That test was devised as an indication of 
the rate at which salt (NaCl) was being washed out of the 
powder. This was just a matter of repeated dilution until 
its concentration was negligible. Washing free from 
chlorides when the powder is acidified with hydrochloric 
acid is another matter altogether. That is a matter of 
hydrolysis, not of dilution, and in the hands of different 
operator?, is liable to be carried out to a widely different 
extent, with the inevitable difforonee in the results. The 
effect of acidifying the hide-powder up to 2*5 to 6*0 acidity 
has simply bwn — 

1. To render the washing test of little or no value. 

2. To give lower non-tans, and higher results in tannin. 

3. To produce discordant results between different 
•operators. 

If the T.A.L.T.C. think the time is ripe for so stan- 
dardising the powder that its acidity should bo definite 
and universal, it seems clear that the amount to fix on 
should bo nil. The suggestion of Hough should be carried 
a stage further, and the powder made neutral by the 
addition of the required amount of N /lO NaOH solution. 
This would restore the value of the washing test for 
chlorides, would give far better concordance than acidified 
powders, and would also contribute towards the object 
of this investigation, viz., more accurate results. The 
experiments recorded below confirm completely the 
author's statement of eight years ago that neutral powders 
when chromed as usual will detanniso as easily and as 
completely as acid powders. If that be so, what need is 
there for any acid 7 It would be perfectly satisfactory 
to rely solely upon the acidity due to chroming for the 
attainment of complete detannisation. 

Neutralised powder is much easier to manipulate than 
acidified ; it is easier to detach from the linen, easier to 
wash, and veiy much easier to squeeze. With acidified 
powder a press is practically a necessity, but with neutral- 
powder it is quite unnecessaiy. 

2. Detannisation in a more dilute infusion. In the 
original paper of Procter and Bennett [this J., 1906, 
12031 the amount of water to be added with the bide 
poiraer was fixed at 50 c.c. to 100 c.c. liquor. To avoid 
a factor this was later changed to 20 c.c., making the total 
volume of liquid 120 c.c., of which, half (60 c.c.) were 
evaporated for weighing. It was observed 'that when 
the total volume was up to 150 c.c. the non-tans 
were slightly higher than when the total volume was 
120 0 . 0 ., t.e., if the determination be oondqoted in a more 
dilute infusion, there is a lesser absorption of non-tanning 
matters. In the present work it has been songht to 
dilute the infusion as much as oonld be done oonveniently, 
and by adding 100 o.o. distilled water to 100 o.o. liquor, 
and mixing gently before adding the hide powder for 


shaking. With the powder 20 o.e. water are added as 
usual, and in this case the total volume is 220 o.o., (d which 
half, 110 O.O., are evaporated by pipetting successively 
60 0 . 0 . and 50 o.o. of non-tan filtrate. This may be done 
in the usual basin, or, if desired, in special basins to contain 
110 0 . 0 . The influence on the results is very marked, as 
will be seen from the figures below. 

3. The use of less hide powder. In considering the 
standardisation of hide TO^or, stress was laid on the 
influence of the texture ox the hide powder on the result, 
and comparative work showed that granular powders gave 
higher noii-tannins than fibrous powders. This was 
doubtless to bo explained by the greater surface action of 
the fibrous powder. Although truer results are gelded 
by the granular powders, they were ruled out for the sake 
o^ general oonoordanoe, and also to obtain a closer agree- 
ment with tho results of tho American chemists, who used 
fibrous powders. 

In the present investigation, which seeks only to approxi- 
mate to truth, another alternative presents itself. If less 
surface action be the cause of the difference between 
granular and fibrous powders, it would be an easy matter 
simply to reduce the amount of hide powder used, so 
obtain less absorption (or adsorption) of non-tanning 
matters. The present amount, 6*5 mms dry powder per 
analysis, was at the time of choice ^e maximum amount 
used by the American chemists, and was fixed upon by 
Procter and Bennett to make oonoordanoe more certain. 

There seems no doubt now that this amount is quite 
unnecessarily largo, and that complete detannisation can 
be obtained bv 6 grams dry powder per analysis, and 
possibly even less. 

A common criticism of our method of analysis has been 
that in analytical work the hide powder is in distinct 
excess over the tannin present, whereas in the tann^ 
the tannin is in excess of the hide. Perhaps this critioum 
will always have some force, for analysis must do its work 
in a comparatively short time, yet there is every reason to 
make tho difference as small as p<Msible. Less hide 
powder would moan that the analysis was carried out 
nearer to tanyard conditions. On this principle, as well 
as to obtain higher non-tannin results, it is highly desirable 
that in analysis the hide powder should bo in the least 
possible excess. 

The experiments hero reoorded show that this factor 
has less influence on the results than might be expected, 
but it clearly has an influence, and in the required direction. 
In working with a decreased amount of hide powder the 
writer observed tho convenience involved in suen a change. 
The smaller quantity of powder was more convenient to 
manipulate, and much quicker to wasR, The saving in 
cost (23%), as well as time and trouble, would be consMbr* 
able in many laboratories. In short, therefore, less hide 
powder moans truer results, in less time, with lem trouble, 
at less cost. 

4. Decreased acidily due to chroming. Even the basic 
salt Oa(OH),Cls, which is now in use for chroming, is 
considerably acid, and it was decided to test the effect 
of chroming with a more basic salt, and so reducing the 
acidity duo to chroming. The influence of acidity Mfore 
chroming is considerable, and there seemed no reason to 
expect the contrary in tho acidity due to chroming. This 
inaeed proved to be the case. The chromic chloride for 
the present experiments was made basic to correspond to 
the salt Cra(OH) 4 Cla. For a few experiments only 1*89 o.o. 
iV/10 sodium carbonate may be added to each 1 o.o. of 
the ordinary 10% stock solution of Clr(OH).01,. As 
anticipated, the non-tannins obtained were distinctly 
higher when tho more basic salt was used, and yet the 
solution was quite satisfactorily detannised. The powder 
was much more easily washed free from chlorides. 

The following experimental results were obtained by 
testing the same sample of a good ohestnnt extract in 
various ways, and illustrate the influonoe of the various 
factors disoussed above. The results are ea<di a mean oi 
two veiy doselly agreeing duplicates 
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Method used 



Non-^ans 


Acidity 

Amt. 

Total 




before 

of hide 

vol. of 

Chrom- 



chrom- 

powder 

dbtan- 

Ing 



ing. 

per 

nised 

salt. 



“ snake.'’ 

solution. 




no 

6-5 

120 r.c. 

Cr(OH),CI, 

11*8 

ctor 

5 0 

6-5 

220 c.c. 

12*t» 

laniyred 

0-0 

6-5 

120 c.c. 


12*6 


50 

60 

120 c.c. 


11*9 


00 

60 

120 c.c. 


12*6 

CtOTH 

0 0 

5-6 

120 c.c. 


12*6 

Hinged 

00 

50 

120 c.c. 


130 

‘r 

00 

60 

220 c.c. 


13-4 

iftnged 

0 0 

50 

220 c.c. 

” 

13*9 

r 

cton« 

langcd 

00 

5-0 

220 c.c. 

Cr(OH)|Cl, 

i 

14-9 


n oaoh of thoM) cxporiments the solutionR were quite 
tpletely and Batisfactorily dt^iannised, and the absorp- 
I of tan took plaoo with the samo ease * as in the 
,L.T.C. method. It will be seen that when all the 
fors are changed that have been discussed above, the 
aronce from the T.A.L.T.C. method is about 3%. 
er extracts and other materials show other differences 
arding to the nature of the material and the quantity 
aon-tanning matters associated with that particular 
erial. 

ty altering the above four factors farther in the same 
se, it should be possible to obtain still higher non- 
oins and still more correct results. If the alterations 
jarriod far enough, of course, the time will come when 
innisation will become incomplete. The most correct 
ilts will be obtained when these changes are strained 
ost, but not quite, to the breaking point. What 
ctly this point will bo depends largely on which factor 
)ushed to the extreme limit. The author, however, 
fcrds a further reduction of hide powder to even loss 
n 5'0 grams {xtr shake as th<'- next most desirable step. 

8 intended to make further experiments on these lines. 

9 possible that the attainment of the minimum amount 
lide powder may involve some extension in the time of 
king. The author would therefore suggest that the 
ic chloride shake method should be revised officially, 

carried out with the following modifications : — 

. The hide powder to be exactly neutralised before 
^ming. 

. Only 6-0 grabs dry hide powder to be used instead of 
grams per analysis. 

. To lOi) 0 . 0 . ordinary strength infusion, 100 c.c. of 
illod water to be added before the prepared hide 
rder, and the total volume made up to 220 c.o., of which 
f convenient aliquot part may be evaporated for weigh- 
, weferably 110 c.c., as its use involves no “factor.” 

. The chroming liquor to be a solution of the salt 
(OHljClg instead of Cr,(OH),Cl,. 
iliese alterations, though perhaps not as near the truth 
it is possible to get, would at any rate be a distinct 
p towards that goal. Though still within the limit as 
what is possible in improving the method of analysis, 
y might well be made part of the official method of 
blysis as another step towards the ideal method, 
t still remains to satisfy “ Concordance.” The author's 
n experience with the revised method leads him to 
lect no difficulty in this direction. The same material 
dysed in di^lioate in successive days has given the 
ae results. There is, however, no peneotly satisfactory 
y of testing the concordance of a method except by 
leoting the results obtainedlry independent observers 
iiflerent laboratories, and the writer therefore oordiidly 
ites collab'^ration in testing this method. Aithoush 
I writer considers this revisM method weU within rae 
Its of complete detannisation, it is just oonoeivable 
bt with some particular test a trace of tan may be left 
absorbed. Any method which seeks to be nearer the 


troth must risk this to some extent. If incomplete detan- 
nisation should be observed in any instance the defect can 
oasilv be remedied. In all the omriments hitherto the 
usual 15 minutes' churning has been given, but some 
experiments undertaken in conjunction with Mr. J. B. 
Blyth a few years ago indicated that the extension of 
the time of churning has little or no effect on the absorption 
of non-tannins and upon the result. By extending the 
time of churning 6 or 10 minutes’ complete detannisation 
together with all the advantages of the improved method 
could still be easily ensured. 

If the objection be urged that the revised method needs 
longer time for the evaporation of 110 c.c. instead of 60 c.c, 
it may be pointed out that on the other hand time is saved 
in washing the powder, which needs more personal atten- 
tion. Again it is questionable whether the result of the 
analyses would be at all retarded, for at present the “ non- 
tannins ” arc quicker to finish than the “ total solubles,” 
owing chiefly to the much loss time required for drying to 
constant weight. Further, it is possible that the time 
required for a whole analysis could easily be shortened 
by reducing the time for chroming hide powder, the one 
hour specified is unnecessarily long, especially with the 
more basic chroming liquor now suggested. In conclusion, 
it may be of interest to give a few comparative analyses 
with different tanning materials. The differences here 
noted vary according to the source and methods of manu- 
facture : — 


Material. 

Tan % 
(ofUcial 
method). 

Tun % 
(Bennett). 

Difference. 

1 BumacU 

% 

24-5 

% 

230 

% 

1-5 

2 Vnlonia 

29-2 

25-2 

4-0 

8 Myrabs 

,33-3 1 

31-6 

1-7 

4. Myrabs Extract . . 

301 1 

261 

4-0 

31 

5. Chestnut 

28*0 

24-9 

23-2 

6 Oakwood 

26-4 

3'2 

7. Quebracho (sul- 

phited) 

8. Quebracho (bleach- 

651 

52-8 

12-3 

35-6 

270 

80 

ing extract) 



0. Cube Gambier . . 

46:i 

36'9 

9-4 

10. Block Gambler .. 

8M 

23-9 

7'2 


THE ANALYSIS OP TANNING MATERIALS. 

Part II. — Tannery Liquors. 

BY HUGH GARNER BENNETT, M.SC. 

The results of the analysis of used tan liquors, when 
obtained by the official method of the International 
Association of Leather Trades' Chemists for tannin|^ 
materials, are far from trustworthy. The author has^ 
mven considerable attention to this question, which haa 
been much neglected in the past. 

It has boon found a great advantage to utilise the 
improved basic chloride method suggested in the preceding 
paper. The gain in accuracy is even greater with liquors 
than with tanning materials, on account of the relauvely 
higher non-tannin content of the former. In reducing 
the proportion of hide powder employed and in working 
at a greater dilution, the improvement in accuracy is 
considerable. In the matter of the acidity of the hide 
powder, due either to its original acidity or to the chroming, 
the arguments have even greater force for lii^uors than for 
materials, because liquors are always so acid themselves 
that any acidification of hide powder is superfluous. The 
only point of chroming is to render the powder insoluble. 

However the I.A.L.T.C. regard the improved method 
with respect to tanning materials, there can be no argu- 
ments of financial interest against the immediate adoption 
of these imj^vements for tannery liquors. 

In the ordinary analysis of yard liquors the determina- 
tion of insoluble matter is usually not required. The most 
convenient plan, therefore, is to filter the liquor through 
filter paper before dilution. If it is required to ^termino 
the insoluble matters, special care must be ti^en in 
sampling, as the distribution of the mud in a pit of 
liquor varies enormously. It is inoorreet, moreover, to 
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dilute the liquor and then filter it, for what ia required 
is the amount of insoluble matter in the liquor itself, not 
in the liquor if it wore diluted. For the total solids,*’ 
the same volume of liquor as is taken for the ** solubles ** 
and ** non-tannins ’* should bo diluted into another fiask. 

In the tannery, results stated in percentage by volume 
are of far more value than those in percentage by weight. 
Hence the amounts of liquor taken for dilution should be 
measured. The ** barkometer strength *’ of the liquor is 
usually noted before analysis so that by the specific- 
gravity it is always possible to calculate the results into 
percentage by weight. For the weaker liquors there is 
no advantage in accuracy in making one litre of diluted 
liquor, and there is much gain in convenience and speed 
by making up only half a litre, and for the weakest liquors 
only a quarter of a litre. Sometimes, indeed, no dilution 
at all is necessary. Pipettes are the best means of measur- 
ing the liquors and it is very convenient to have a set of 
pipettes delivering 6, 10, 15, 20, 25, 30, 35, 40, 45, 50, 75, 
100, 150 and 200 c.c. respectively. The liquors are de- 
livered into the dilution flasks containing cold distilled 
water and made up to mark with cold distilled water. Hot 
water is unnecessary as the liquor is clear and dissolves 
without difficulty. In the case of strong liquors odd 
quantities are necessary, and a 10 c.c. graduated pipette 
is useful in addition to those mentioned above. 

As the dotannisation is to be carried out at a dilution 
of 0*2% tannin approximately it is best to dilute to this 
strength direct and use this solution both for the deter- 
mination of the “ soluble solids ” and of the “non-tans.” ] 
This halving of the usual quantities involves no loss of 
accuracy in weighing for the residues from 50 c.c. of a 0*2% 
tan solution of oven the newest liquors of a tanyard is 
greater than that obtained from the “ non-tannins.” of 
some quebrachos. Tn the case of the older liquors this 
extra dilution is a great advantage as the amount of solid 
matter in a 0-2% tan solution increases rapidly as the 
liquors become older. 

It is convenient also to use the same bottles, churn, and 
other apparatus as in the I.A.L.T.C. method, so that 
100 c.c, of the liquor is employed, and to detannise this 
only 2^ grms. dry hide powder will be required. This will 
weigh 7 — 9 grms. when washed and pressed, so that the 
100 c.c. are conveniently made into 110 c.c. by the addi- 
tion of distilled water. To avoid a factor it is convenient 
to evaporate 55 c.c. of the non-tan filtrate, which is 
equivalent to 60 c.c. of the original liquor solution. 
Duplicate analyses, such as are usual in extract analysis, 
are unnecessary for liquors so that it is possible for one 
operator to undertake more than twice as many liquors 
as extracts. 

Even with the improvements suggested the gravimetric 
jHethod is still open to grave criticism when applied to old tan 
liquors which have been worked down the yard in the usual 
way. If solutions containing 0-2% tannin are used and 
50 c.o. evaporated for ” soluble solids,” the results are still 
unreliable, for it is impossible to get constant weight. 
Baisns and residues lose from 10-^0 mgms. at each 
re-weighing and the residue obviously decomposes, 
becoming quite black. Results in soluble solids may 
vary over a range of 1^%, which is absurd when one is 
attempting to estimate | to 1% of tan. The same in- 
constancy is observed in weighi^ the non-tannin residue, 
rendering the tannin result doubly uncertain. The reasons 
for this difficulty are not far to seek. There is too much 
residue to dry effectively in the ordinaiy way. Well over 
1 gram of residue is sometimes obtained xrom 60 c.o. 
of solution even when diluted to the extent sug^ted 
above, and it is quite impossible to dry a layer of this on 
the bottom of even a flat-bottomed basin. The best 
and simplest plan is to evaporate a smaller quantity 
than the usual 50 c.c. For nearly spent liquors 20 c.c. 
and 10 O.O. are convenient alternatives. The gain in 
accuracy in this respect involves a further gain also, 
because the evaporation taxes only a very short time com- 
paratively and thereby eliminates tne possibility of 
j^ch decomposition in the heated liquor. There is 
also a considerable gain in speed. The author recom- 
mends as a general rule that the residues to be weij^ed 
ihould never exceed 0*25 gram. Whatever volume is 


employed for the total solids, should, for the same reasoai 
and for convenience in calculation, be employed also for 
the non-tannins. 

Loss of weight on drying is also connected with the 
chemical action of the constituents of the residue. Ex- 
riments made by the author in conjunction with Dr. 

G. Parker some years ago (this J., 1908, 1193) 
showed that it is impossible to evaporate mixtures of 
tannin and calcium aectato and obtain the theorotioql 
results. The tannin not only expels the acetic acid, but 
the calcium tannate rapidly oxidises. It may be suggested 
that in liquors there is excess of various acids ; 
this is not always the case, especially in the first liquors 
of a yard, which often receive a great amount of lime in 
the course of a day’s work. Furthermore, if the liquor 
is aoid, the excess of volatile acids is driven off in evapora- 
tion, and the non-volatile acids — such as gallic aoid — 
are just as susceptible as the tannin to similar oxidation. 

A simple remedy for this difficulty is to acidify the liquors 
(soluble solids and non-tannins) just before evaporation 
(not before analysis) with tartaric acid, of which 6 c.o. of a 

solution is employed. This acid assists materially in 
the complete expulsion of the volatile acids, both free 
and combined. It also keeps the liquor always aoid and 
so prevents the alkaline oxidation duo to lime salts with 
weak acids. Similarly it ensures an aoid residue and so 
prevents the oxidation of any tannate of lime. Tartaric 
fU)id is non-volatile, and the weight used. 25 mgrros., can 
he deducted from the weight of the residue. The difference 
in colour in residues evaporated with and without the 
acid is very noticeable. Oxalic acid seemed at first 
more suitable than tartaric acid for this purpose on 
account of its calcium salt being insoluble even in aoid 
solution, but with oxalic acid, however, it is impossible 
to obtain a residue of constant weight. Tartaric aoid, 
on the other hand, does not decompose at 100** 0., has 
no water of crystallisation, and gives a crystalline residue 
of constant weight after half an hour’s drying at 100® U. 

Apart from the lime and other alkali salts present in tan 
liquors, there is probably a greater tendenoy to oxidation 
in liquor residues than in those from fresh materials, and 
there is therefore a strong objection to heating at 100® C. for 
any great length of time. The presence of tartaric aoid 
is again of some value, for it is also a mild reducing agent 
and would tend to retard any such oxidation of the 
tannin and non- tannin residues. The author has found 
it a great advantage to concordance of results to limit 
to a definite extent the time whioh shall be allowed for 
diying residues, and has made a practice of giving one 
hour’s drying exactly and no moro. Whilst this is an 
advantage to concordanoo it is in all probability an 
advantage also in oorrootnoss of result, for after one hour 
at 100° C. the error due to water is of fa^ less importance 
than the error due to decomposition and oxidation. This 
desirability for limited time in drying justifies also the 
employment of small residues. 

The author therefore recommends that the anolyeit 
of tannery liquors should be carried out os follows i — 

The liquor is passed through filter paper until clear. A 
solution of the filtered liquor is made to contain between 
0*17 and 0*23% tannin. The volume of clear liquor 
neoessaiy for this is pipetted into a litre, half-litre, or 
quarter-litre graduated flask containing some distilled 
water. The flask is filled up to the mark with distilled 
water and mixed well. 

To determine the Mai toltihle maJlUr$^ 50 o.c. or lese 
of this solution should be evaporated to dr 3 mes 8 in flat- 
bottomed basins, into which 5 c.o. of a 4% solution of tar- 
taric acid has previously been pipetted. The weight of 
residue so obtained must not exceed 0*25 gram. Wheh the 
solution is evaporated to diyness, the basin is dried in * 
steam oven for one hour only, and then cooled and weighed. 
From the weight of the residue 25 miHigrams must be 
deduct^ before the percentage is ooloulated. 

To determine the non-tonm» moflers the prooedore 
is os follows : — The moisture of the air-dry hide powder 
is determined and the quantity equal to 2^ gmms actual 
dry hide powder is omoulatM. Any multiple of this 
quantity is taken, oooording to the number of oadysec 
to be mode, and wet book vdth times its wei|^ of 
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diitUled water. The aoidhy of the hide powder is deter- 
mined in the usual muiner, and the volume of N/10 
caustic soda neoessa^ exactly to neutralise 2^ grams 
of dry hide powder is calculated. Any multiple of this 
quantity, according to the number of analjrses ^ing made, 
is added to the wet hide powder and well mixed until the 
mass gives no pink colour when one drop of a 0*1% 
alooholic solution of phenolphthalein is added. The 
chroming solution is then added. 

For chroming, 2% of chromic chloride (Cr,Cl,l2H,0) 
on the weight of the dry hide powder is employed, its 
solution being made basic to correspond to the formula 
CrJCl,(OH)4 by the addition of so^um catenate. A 
10% stock solution of this chroming liquor is very con- 
venient and is made by dissolving 100 grams of the chromic 
chloride crystals in a little distilled water in a litre flask 
and very slowly adding a solution 40 grams of anhydrous 
sodium carbonate, with constant stirring, Anally making 
up to mark with distilled water and well mixing. Of 
this solution 1 o.c. should be used for 2^ grams dry hide 
powder, i.e., for each analysis. 

The hide powder and chrome solution are churned 
slowly for one hour, and the powder is then washed free 
from chlorides and soluble matter, as in the Prooter-Bennett 
shako method. The silver nitrate test should bo similarly 
employed. The hide powder is then squeezed to contain 
about 70% of water and the whole weighed." The amount 
M, containing 2-5 grams dry hide powder is thus found, 
weighed out, and added immediately to 100 c.c. of the 
diluted solution of the liquor, along with (12*5— -M) c.c. 
of distilled water. The whole is corked up and agitated 
in a rotating chum for 15 minutes, and then squeezed 
immediately through linen. The liquor obtained is again 
filtered through filter paper, the filtrate is returned till 
clear, and 55 c.c. or loss (according to the amount used for 
the total solids) is evaporated to dryness in flat-bottomed 
basins into which 5 c.c. of a ^% solution of tartaric acid 
has been previously pipetted. When the solution is 
evaporated the basin should be dried at ]00°0. for one 
hour, cooUd, and weighed. From the weight of the residue 
25 milligrams must be deducted before calculation. 

If the oflBcial hide powder is to bo employed, the 
quantities to take for batch B1 are given in the following 
table : — 



Weight of 


No. of e.c. 

No. of 

1 official hide 

No. of e.e. 


UquoiA to be 

' powder to 

N /lO NaOH 

wdutlon 

analytiod. 

take. 

reqiiireil. 

required. 


p/ 



1 

2-h 

1-4 

/» 

0-5 

2 

ft70 

2-8 

10 

» 

8-5.5 

4-2 

J-5 

4 

11-40 

5-6 

20 

ft 

14-2ft 

7-0 

2-5 


17-10 

8-4 

3-0 

7 

19-9.5 

9-8 

3*5 

8 

22-80 

11-2 

4-0 

9 

25-65 

12-0 

4-5 

10 

28.50 

14-0 

5-0 

11 

31-35 

15-4 

5-5 

12 

34 20 

16-8 

6-0 


The advantages claimed for this method of analysis 
over the I.A.L.T.C. method are — 


(1) A considerable improvement both in accuracy and 
in concordance. This applies to the estimation of soluble 
aolids, and of non-tannins also. The method shows dis- 
tinctly less tannin than the official method. 

(2) A much greater ease of execution. Both in washing 
the hide powder and in weighing the basins, 5 tan liquora 
involve less work than 1 extract done in duplicate. 

(3) A considerable saving in cost. As only 2J grams 
of hide powder are used wr analysis, the cost is little 
more than i that of the official method. 


NOTE ON THE TANNINS OF VALONIA, OAKWOOD. 
AND CHESTNUTWOOD. 

BY HUGH OABNER BXNNETT, M.SC. 


For some time the author has been engaged in an 
invectigation for distinguishing better the various tanning 


material, more especially those of the pyrogallol group.” 
The various ^ts suggested have each been confirmatory 
of the classification first proposed, vis., that valonia, 
oakwood, and chestnut tannins form one closely allied 
section, whilst sumac, myrabolans, and algarobilla fall 
into another section together. This arranffement is 
suggested by the following tests previously devised by 
the author, viz., the chromate test, the iodine test, the 
aqueous ferricyanide test, the ammoniacal ferricyanide 
test and the ammonium oobaltate test. This arrangement 
is also in harmony with other tests devised by Sector 
and other workers, viz., the lime water test, the sodium 
sulphite test, the copper sulphate and ammonia test, 
the lead acetate tost, and the lead acetate and acetic acid 
test. 

Those two sections are now fairly sharjfiy marked and 
can easily be distinguished. There remains the important 
problem of distinguishing the different individual members 
of each section. To solve this in connection with the 
valonia section is the object of this investigation. So 
far as the author is aware, the behaviour of valonia, 
oakwood, and chestnut tannins is practically the same, 
towards every known test. The only slight difforenoos 
are Kl) In the lead acetate and acetic acid test, the 
precipitation of the tannin is complete with valonia and 
oakwood and almost complete with chestnut. (The 
sumac section and mixed tannins give partial precipitation 
and catechol tans no precipitation.) (2) In the form- 
aldehyde test valonia gives a slight turbidity, whilst the 
other two remain clear. 

Those differences arc too slight to be of great practical 
value, and it is clear that .some new methods must be 
devised. That there is actually a difference between these 
three materials is evident from the fact that valonia 
makes a different leather from chestnut, whilst oakwood 
may be considered to be intermediate between valonia 
and chestnut in its practical effect. 

The author has found that it is possible to distinguish 
these three materials easily by the action of bromine water 
upon a solution of the products obtained when solid 
extracts of those materials are subjected to dry distillation. 
The extracts are evaporated to dryness on the steam bath, 
powdered, and dried further at about 30“ 0. if convenient. 
For the dry distillation an inexpensive retort is easily made 
from a piece of tubing about 6 inches long and rather over 
^ inch in internal diameter, closed at one end, which 
receives a layer of the dried extract. The open end of the 
tube is fitted with a cork through which passes a delivery 
tube leading into a test-tul^e acting as the receiver. This 
delivorv tube acts as an air condenser. It is best to keep 
the wide tube horizontal and to bend the delivery tube at 
right angles. The extract is gradually heated until 
blackened and is then strongly heated till no more distillate 
is received. This only takes 5 — 10 minutes. The dis* 
tillate is shaken with 1() — 15 c.c. distilled water and filtered 
from the tarry matters which remain undissolved. An 
excess of fairly strong bromine water is added to the 
filtrate and the mixture is shaken up well. 

Under this treatment valonia yields a dense yellow 
crystalline precipitate, which after filtering, washing 
with cold water and drying, appears under the microscope 
as a mass of yellow plates. This preeipitate has been 
found to be tetrabromophenol (CjHjBrj.OBr) and 
exhibits the following properties : — It is insoluble in 
water and cold alcohol, and is best purified by washing 
with these reagents successively. The melting point 
of the crude substance varies according to the conditions 
of precipitation, but is generally between 120° C. and 
136° C. After purification by washing repeatedly with 
cold alcohol it melts fairly sharply at 139° — 141° C. 
with decomposition, bromine being evolved. Watts’ 

“ Dictionary of Chemistry ” gives the im. pt. of these 
substances as 118° C., which led the author to think at 
first that the product he had obtained was an impure 
tribromophlorogluoinol, C,Br,(t)H)g, m. pt. 161°. An 
experiment with pure phenol, however, showed that the 
118° C. was an error, and that tetralnomphenol, 
C,H,Br,(OBr), melts at 189°~141°C. like the product 
obtamed from valonia. This product liberates iodine 
from potassium iodide, a reaction which appears tyjtel'Of 
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compounds oontnining the r»diole~-OBr. It cannot be 
recrystallised from alcohol, as hot idcohol decomposes it 
fairly easily, gelding tribromphenol, CfH|BrB(OH). From 
very dilute alcohol this may be or 3 ratallisM easily, 3 rieldine 
a felted mass of white needles, which after repeated 
recrystallisation from dilute alcohol, give a molting point 
of 92° C. The product is also acted upon by warm suTpmiric 
acid, undergoing intra-molecular cnange into its isomer 
tetrabromphonol, C*HBr 4 (OH), which on recrystallisation 
from dilute alcohol yields white needles with a m. pt. of' 
120° C. 

These changes are indicated thus : — 

OH OBr OH 

Br/\Br Br/\B r ^ Brj^Br 

®\/ H^O. \/ ulochol \/ 

mp 1*0°C. mp Ul'C. mp 92'’C. 

Under similar treatment the tannin of chestnut yields 
no precipitate with bromine water and hence none of the 
above products. The two materials are thus very easily 
distinguished, and there seems little doubt that this 
difference involves a radical difference in the constitution 
of the respective tannin molecules. It is clear also that 
it would be an easy matter to detect the presence of 
valonia tannin in mixture with chestnut or any other 
tannin which under this treatment yields no precipitate 
with bromine water. 

Under this treatment the tannin of oak wood yields a 
distinct turbidity with bromine water, but in the author’s 
first ex|)eriment8 he failed to filter this precipitate for 
purposes of investigation. He^^eated attempts, however, 
and larger quantities yielded a small quantity of a dark 
product molting at 107°- — 112°C. This dissolves in hot 
alcohol, which upon dilution and cooling yielded white 
felted needles, m. pt. 80° — 89° C. There can be little doubt 
that those are the same products (only impure) os were 
obtained in the case of valonia, but the quantities obtained 
were so exceedingly small that further purification and 
investigation were impossible. This indicates that 
oakwood also contains at any rate a small quantity of 
that tannin which yields phenol on dry distillation. This 
behaviour justifies the statement made above that the 
practical effects of oakwood are between those of valonia 
and chestnut. 

Under a similar treatment myrobalans behaves like 
chestnut, and yields no precipitate with bromine water. 
This gives some chemical justification to the tanner, who, 
when he desires to substitute extract ” in his tannage 
for “ dry material,'’ uses oakwood to replace valonia, 
and chestnut to replace myrobalans. 

This distillation process has been repeated a good many 
times with each of the materials mentioned, and that 
there is little doubt that the result is the characteristic 
behaviour of each of the materials in question. The 
results, moreover, are somewhat encouraging to the view 
that in this way it is possible not only to differentiate 
the different tannins, but also to throw some light upon 
their chemical constitution. The work is being continued 
with the tannins of other groups, upon which it is hoped 
to report later. I'he results, so far, indicate that the other 
memWrs of the pyrogallol group of tannins (myrobalans, 
gallotannio acid, etc.) yield no precipitate with bromine 
water ; whereas the catechol tannins (quebracho, gambier, 
mimosa bark, etc.) yield a precipitate which is not tetra> 
bromphenol, but a sticky, tarry product which the author 
has failed to crystallise or purify. 

Another line upon which it is hoped to obtain fruitful 
results is to apply other reactions to the products of dry 
distillation. The distillates from valonia, oakwood and 
chestnut, for example, give a precipitate with lead acetate, 
which may be due either to pyrogallol or catechol. They 
also give feebly the potassium cyanide reaction and the 
iodine reaction for pyrogallol. As those last are very 
delicate reactions there seems no ebubt that pyrogallol 
is a minor product in the distillation, and it becomes 
a question whether valonia, oakwood, and chestnut 
can really be regarded as pyrogallol tannins, for neither 
their infusions nor their dry distUlates give the reactions 


which are peculiar to the pyromllol mupiiig. Tim 
exception is the purple colour obtained with oopper 
sulphate and ammoma precipitate. This is given ny 
pyrogallol itself but is not given by the other pyrogallol 
tannins. The alternative conclusion, therofore — which 
is perhaps more probable — ^is that these three tannins 
are aotually pyrogallol derivatives but that the pyrogallol 
grouping has a different place in the molecule, or a different 
relation to the rest of the molecule, than is the case with the 
other pyrogallol tannins. 


'Lectures. 

ORGANIC ARSENIC COMPOUNDS. 

A Chapter in Applied Chemistry. A. A. Boon. 

Inaugural Sessional Address delivered before the 

North British Branch of the Pharmaoeutioal Society, 

on Nov. 27, 1914. Pharm. J., 1914, 98 , 83e-~838. 

(See also Martindale, this J., 1909, 907 — 911.) 

For some months now our attention has been called to 
the shortage of dvestuffs, and we were lately informed 
of the efforts which are being made to meet and overcome 
this difficulty. When wo recall the fact that the manu* 
faoturo of synthetic drugs is the latest development of the 
coal-tar colour industry, I need hardly say that pharmacists 
ought to 1^ interested in any stops that are Doing taken 
to ]mt the colour industry on a firm basis in Britain, for 
progress in the one branch of applied chemistry means 
progress in the other. 

One of the most recent chapters dealing with synthetic 
drugs is that relating to organic compounds containing 
arsenic and antimony. 1 propose now to give a very 
brief account of the chemistry of some of these so-oallin 
arsonioals. Aiiart from thoir ohemical interest, some of 
them, as you know, are regarded as chemical speoifios in 
diseases due to protozoa. 

The problem relating to the nature of the liquid which is 
obtained when a mixture of white arsenio and potassium 
acetate is distilled was undertaken in the early part of 
the last century. As a matter of fact, that investigation 
led to the discovery of cacodyl end its derivatives, which 
thus became the first examples of compounds in the all* 
phatio series of hydrocarbons containing arsenic. 

The physiological action also of these aliphatic arsenioals 
was undertaken by thoir discoverer. It was found that 
although cacodyl and its oxide were very poisonous, yet 
caoodylic ooid, which contains 54 per cent, of soluble 
arsenic, was ])ractically harmless. It ij interesting in 
this conneotion to note that in oaoodyiio acid the arsenio 
is pentavalent, and in the other derivatives just mentioned 
the arsenic is trivalent. 

As a sodium salt caoodylic acid has been used in roedioine, 
but at present the aromatic compounds containing arsenic 
have practically displaced the aliphatic arsenioals. 

Two general methods arc employed for prepariw the 
aromatic comjiOundB containing arsenic. One is eff^ted 
by the action of arsenious chloride ou mercury diaorl 
derivatives — products which result from the intoraotion 
of sodium amalgam and the bromo-derivatives of the 
aromatic hydrocarbons; and the other is accomplished 
by the addition of sodium to an ethereal solution of arson* 
ious chloride on chlorobenzene and analogous aryl halides. 
By means of these two methods primary, secondary, and 
tertiary aryl arsenioals and their derivatives have been pre- 
pared. From one of these derivatives, vi*., pheiwl 
arsenious oxide, arsenobenzene can be obtained by the 
reduction of the oxide with phosphorous acid, this 
being carried out in aloohoho solution. Arseno- 
benzene, which crystallises in yellow needles, is theoretioally 
very important. It is the parent substance of Salvor- 
Ban,” and is really the analogue of caobenzene, the mother 
Bu^tanoe of the azo-dyes. 

For the manufacture of magenta from aniline containing 
o- and p- toiuidinos arsenic acid has been now employed 
for a number of vears as an oxidising agent. This use 
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of arsenic acid was the outcome of a study of the action 
of various oxidising agents on aniUno and its homologues 
after the discovery of mauve (the first so-called “ anSine 
dye ’*) about the middle of last century. 

In 1863 it was shown that arsenic acid had another 
action on aniline, for when aniline arsenate was heated 
(190'’— 200° C.) one of the products was a colourless 
compound, which was regaraed by its discoverer as an 
anilide of arsenic acid. A number of salts of this 
compound were also described, and amongst them 
was the sodium salt. The constitutional formula 
assigned to the anilide roforred to is given below 
(I.). The sodium salt derived from it wa» introduced 
into therapeutics under the commercial name of “ atoxyl,” 
and to it was ascribed the structural formula 11. These 
formula}, however, jiroved to be erroneous, for in 1907 
it was shown that the action of arsenic acid on aniline 
was exactly oomparable with that of sulphuric acid on 
this aryl-amino. The product obtained from the 
latter reaction is usually known assulphanilic acid (III.), 
and so by analog}' that resiilting from the former was 
called arsanilic acid (IV.). 


C:,H6NHj+AsO(OH),— H ,0 C,HeNHA8(OH), 


/\ II 

0 “ 


II. 


Q 


O.H 5 NII,+H,S 04 -H ,0 

C,H4NHa+A80(0H)3-H,0 


NH, 



SOaOH 

III. 


^e«4<.S0a0H(4) 

^«“4-vsABO(OH)a(4) 


,0 


IV. 


That arsanilic acid had the above constitution was 
proved by the following experimental facts : — 

(1) It could not be decomposed into arsenic acid and 
aniline by any of the ordinary reagents which are used 
to hydrolyse anilides. 

(2) By boiling it with hydriodic acid, p-iodoaniline (V.) 
was obtained, thus indicating that the “ arsonic ” grou}) 
(the arsenic atom in the nucleus) was in the para-position 
with respect to the amino group. 

(3) It could l)e diazotisod (VI.), thus showing the 
presence of a free amino group. 

The sodium salt of arsanilic acid (or para-amino-phenyl- 
arsonie acid) is “ atoxyl.” The commercial product 
contains water of crystallisation, the amount varying 
between 2 and 6 molecules of water, depending ujjon the 
conditions of d^stallisation. 



NH, 

/\ 


N,a 

/\ 


VI. 




O-As(OH), 
VIL 


“ Atoxyl ” (VII.) is prepared by heating arsenic acid 
with exc^ of aniline (180°— 190° C.), then extracting 
with sodium carbonate, and re-crystallising from water. 
The pure salt, which contains 6 molecules of water, is 
known commercially as ” Soamin.” 

These colourless sodium salts have been used in the 
treatment of sleeping sickness, syphilis, and other diseases 
of protozoal origin, but on account of their unpleasant or 
dangerous by-effects they must be employed with caution. 

The elucidation of the constitution of “ atoxyl ” was 
followed by the synthetical preparation of aromatic com- 
pounds containing arsonic with a view of obtaining a 
series of compounds of lower toxicity to the host and of a 
higher toxicity to the parasites. At first compounds 
containing pentad arsenic were prepared, but more recently 
attention has been directed to the syntheses of those con- 
taining trivalent arsenic, for experiments proved that the 
latter wore, from the pharmacological point of view, of 
more value than the former. It would obviously be im- 

F ossible to treat such a scries in a systematic way. 

will therefore select just a few of the intei-esting bodies, 
the production of which depends on reactions familittr 
either in the study of synthetic drugs or dyestuffs. 

It was already known that such toxic compounds as 
aniline and phenetidine could be rendered less toxic by 
introducing an acetyl group into either of them. As a 
result wo have now the well-known drugs, acetanilide, 
from aniline ( VITl .), and phcnacetin, from phenetidine (IX.). 

Accordingly arsanilic acid was subjected to the process 
of acetylation by treating with acetic anhydride. An acid 
was thus obtained, the sodium salt of which constitutes the 
” arsacetin ” (X.) of commerce. This drug, as was 
exjjcctcd, was less toxic than atoxyl ; being chemically 
more stable, its solutions can bo storilised by boiling. 


NTI, 

\ 


NHCOCH, 


Acetic anhydride 


0 


vm. 


NH„ 

NHCOCH3 

/v 

1 Acetic anhydride 
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\/ 

Of’A 


NH, 

NHCOCHa 

/\ 

/\ 

1 1 Acetic anhydnd 

‘II - 




IX. 


NH00CH3 

/\ 




X. 


Substances which were exactly analogous to those 
derived from aniline were prepared from o-toluidine as a 
starting-point. One of these, commercially known as 
” Orsudan ” (XL), is the o-tolyl analogue of ” arsacetin,'* 
and resembles that compound in its therapeutic action. 

Alkyl derivatives of atoxyl were also investigated. One 
of these, dimethylarsenilic acid (XII.) is pi^uoed by 
oxidising diraethylaniline arsonious oxide either with 
mercuric oxide or alkaline permanganate. These various 
alkyl derivatives have, however, proved to be of no value 
therapeutically. 



xn. 0 

Atoxyl and its homologues can be converted through the 
diaco-reaotion into compounds comparable with the azo- 
dyestuffs. These latter, which inolu^ a very large number 
of dyestuffs, are in general prepared by diazotising an amine 
and "coupling” with a phenol or an aromatio amine. 
The reactions concerned in the preparation of Methyl 
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Oran^ and those of the analogous compound containing the first method consists in boiling a solution of atoxvl^ 
areenio may be represented by the following schemes . — | after diasotising, and separating, the compound from the 



NbOO,S<^N =N<^N(CH 3), 

Methyl Oransse. (A monoaodium and a dij^nm lalk.) 

Two sodium salts f . 


HO 

NaO 


]l ^ . . Diazotiae HO v 

>o™. * 


° ^ C.H.N(CH,).+Ha {OH).OA«i<f^N=N<f^N(CH,), 
.A8<>N,a ^ ^ 

\ / 4. Dimethylaminoazobenzene. 

— 4'. Arsonic Acid. XIII . 


Two sodium salts of the arsenical compound (XIII.) hayo 
been prepared, a mouo sodium and a di-sodium salt. Both 
of these are scarlet compounds. Various similar arsenical 
compounds have been examined, but as a class they are 
only of chemical interest. 

Ihe several derivatives of “ atoxyl ” to which I have just 
called your attention contain arsenic in the pentavalent 
condition. 1 must now refor to the more important 
compounds in which arsenic possesses triad functions. In 
the investigation of aryl arsenicals containing pentavalent 
arsenic, a derivative of arsenilic acid was discovered, viz., 
phenylglycine para-arsonic acid, which may bo obtained 
by the interaction of chloraoetic acid and arsanilio acid 
(XIV.). This reaction reminds one of the first step in the 
commercial synthesis of indigo starting with aniline as raw 
material. For this purpose the base is condensed with 
ehloracetio acid, ana the resulting phenylglycine (XV.) 
is subsequently converted into indigo. In practice 
phenylglycine jmra-arsonic acid is prepared by mixing 
solutions of atoxyl with chloraoetic acid in hot aqueous 
solution. Phenyiglyeine para-arsonic acid is important, 
for on reduction with sodium hydrosulphite, caustic 
soda and magnesium chloride, it yields arsenophenyl- 
glycine (XVI.), which is a reddish brown powder, soluble in 
SG^um carbonate solution. The sodium salt thus obtained 
is known as the drug “ Spirarsyl ” (“ 418 ”). It is less 
toxic than atoxyl, and has been used in syphilis with 
favourable results. Its administration is said to have 
no harmful by-offeots. 


sodium chloride formed in the reaction by means of 
acetone. Parahydro.Kyphonylarsonio acid is not used 
thorai>eutioally, but through it some important derivatives 
can bo secured, amongst tnem “ Salvarsan.” The foUow- 
ing steps indicate the process of preparing Salvarsan from 
p-hydroxyphenylarsonio acid. The latter compound *iB 
first nitrated, whereby a nitro derivative is obtained, 
the nitro group entering the ortho position to the hydroxyl 
group, or the meta position with respect to the arsomc 
group. The resulting nitro comiiound (XVIII.) is then 
reduced (XIX.-XXl.). 



XVIII. 

AsO(OH), AsO(OH), 



^As = A8<^^^ NoH 

NH, ^^H, 

XXI. 


XVII., I reductioi 

AsO AsO(OH) 

reduction! [reduction j 

XX. XIX. 


Q™' 


OH 


O*A8<f~NNHj+ClCH,C00H---HCl As ((^NH.CH,COOH 
I ^ ^ ^ reduction 

OH OH 


OH 


XIV. 


Sodium Salt 4- H00CCH,HN<f~\As=A8<^~NNHCHaC00H 
“Spirarsyl.” > — ^ YV 

<^^NH,+aCH,COOH— HCl<^^NHCH,COOH 


Indigo. 


XVI. 

XV. 


The last product in the 
reduction XJuI. is 4: 4'-di- 
hydroxy-3 : S'-diaminoarseno- 
bonzenc. The dihydrochloride 
of this compound constitutes 
the drug “Salvaraan” (XXIL). 

Salvarsan is used as a sneoifio 
for syphilis. It is a oright 
yellow powder, kept in contact 
with an indifierent gas so as 
to prevent the compound firom 
oxidising. 


By means of the diazo reaction arsanilio acid can be oon- 
vortM into p-hydroxyphenylarsonio (XVII.) acid. This 
compound was obtains shortly after the study of the aryl 
arseMcals was begun. It could also be prepared by the 
action of phenol on arsenic acid (at 150^ C.). In practice 


HO OH 

\c,H,As -AsC.H,/ (+ 2HgO) 

HU1H,N NH,HC1 

xxn. 
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The hydroeulphitee, which are employed in operatione 
connected with the dyqing indnetry aa reducing agente, 
are also useful in the preparation of arsenioals. Mention 
has already been made of sodium hydrosulphite in con* 
neotion with “ Spirarsyl ; ” the same salt has been 
employed in the preparation of Salvarsan. Thus, after 
nitrating p-hydroxyphenyl-arsonio acid, mentioned above, 
the resulting uitro ^derivatives can be reduced with sodium 
hydrosulphite in presence of caustic soda and magnesium 
chloride (XXIU.). 

O y — V reduction 

As(OH)->HO<(' V8(0H),-^ 

NOi 

nh:^ NH, 

xxm. 


H0<^A8=As<^^^^ 

NH"; ~NHCH SOjNa 

XXIV. 

Further, by means of the hydrosulphite formaldehyde- 
sulphoxalate “ Salvarsan ” itself hasljeen reduced with the 
production of an acidic compound, which,, when neutralised 
with soda, forms a sodium salt, known as the drug Neo- 
salvarsan (XXIV.). Neosalvarsan dissolves in water to a 
neutral solution, and has decided advantages over solutions 
of Salvarsan, for the latter are not only easily oxidised, 
but arc also acidic, and this acidity has to bo neutralised 
before the dnig can be administered intravenously. 

From this brief sketch you would have noticed how in 
the application of chemical science to the production of 
aniline dyes there has been opened up a scries of new 
and highly potent arsenical compounds possessing remark- 
able therapeutic value. They are applied by a method of 
treatment termed chemotherapy, the principle of which is 
to employ chemical substances in infectious diseases 
which hinder the development of the parasites giving 
rise to such diseases without being harmful to the patient 
— at least, in doses required to destroy the parasites. 
The organic chemical compounds thus obtained are 
called parasitotropic chemicals. Further investigations, 
which are at present being undertaken in connection with 
these arsenioals, have for their object not only the dis- 
covery of synthetical methods for the preparation of now 
drugs, which may prove more potent than those which 
have already been found to be therapeutically useful, 
but also the improvements of the methods which aio 
employed in the production of the latter. 


THE RESULTS OF THE STUDY OF COLLOIDS. 

T. Svedberg. Delivered before the German Chemical 

Society, Nov. 29, 1913. Ber., 1914, 47 , 12—38. 

[Abstract.] 

Thi term colloid was used by Graham to denote a class of 
substances possessing a very small power of diffusion ; and 
in oases where a sui^tance was found capable of existing 
both as a colloid and as a ciystalloid, the two forms were 
regarded by him and his successors as ollotropic modifica- 
tions. This view was, however, gradually displaced and 
more recently it has been recognised that the distinctive 
properties of colloids are due, not to their intramolecular, 
but to their extramolecular or physical structure. The 
truth of the latter view was conclusively established in 
1993, when examination of colloidal solutions with the 
nltramioroscope of Siedentopf and Zsigmondy (compare 
Michaelis, this J., 1906, 716) showed that they are hetero- 
geneous. Colloidal solutions may hence be defined os 
systems composed of minute particles suspended in a 
gaseous, liquid, or solid medium. In accordance with a 
propose of Wo. Ostwald in 1907, the total mass of the 
Buspmided particles is frequently designated the disperse 
phase, whilst the other component (the continuous phase), 
IS tenned the dispersion medium. FoUowiim Graham, 
ooUoldal solutions are also termed sols, €.g., hy£osols with 
water as ditpeision medium, aleohsoU ^th alo^ol, a^ 
SO on. In the ultramioroBoope an intense beam of light ti 


directed through the solution and the illuminated field is 
viewed throum a microscope in such a way that only 
that portion of the li^t which is refracted by the suspended 
Mrtioles, and which is linearly polarised, is obmrved. 
The suspended particles appear as bright points of light, 
and by counting the numoer in a known volume of the 
liquid and dividing by the total mass of the disperse 
phase in the same volume, the mass of a single particle can 
be calculated, and from this, assuming the prrtioles to be 
spherical or cubical, the size of the particle. The smallest 
particles hitherto definitely detected in this way are 
metallic particles of the order of 5-millionths of a milli- 
metre Another method used in investigating the 

structure of colloidal solutions, is that of ultra-filtration, 
devised by Bechhold (this J., 1906, 1177 ; 1907, 993), 
the solution being filtered under pressure through paper 
impregnated with collodion or gelatin solutions of different 
concentrations. By suitable choice of filters, colloids 
having particles of different sizes can bo separated one 
from another. 

Substances in colloidal solution can be precipitated 
in various ways, the process being termed coagulation, 
and the separated substance, the coagulum ; or, following 
Graham, a gel. Until about 2 years ago, gels were mostly 
regarded as having a fine network structure (Biitschli, 
1892 — 1898) or consisting of very small or invisible “ foam 
cells ” with liquid or solid “ foam walls ” (Quincke, 1901). 
More recently the work of Zsigmondy and his pupils (this 
J., 1911, 1066 ; 1912, 82, 1084) has shown that gels have 
a minute granular rather than a foam-like structure, and 
Od^n (this J., 1912, 260) has shown that in the case of 
reversible gels, the particles in the original colloidal 
solution and in the solution regenerated from the gel 
are of the same order of size, whence it may bo inferred 
that the particles retain their individual character during 
coagulation. It has been shown by Zsigmondy (this J., 
1911, 1056; sec also Anderson, this J., 1914, 8^) that 
the phenomena observed in the dehydration and rehydra- 
tion of gels can be satisfactorily explained bv the extreme 
fineness of their structure, and he has calculated that the 
size of the hollow spaces in silicic acid gel is of the order 
of 6/ig. 

Any process leading to the formation of minute particles 
may servo as a method of preparing colloids, the chief 
requirement being that the particles must be practically 
insoluble in the surrounding medium. For example, in 
the case of BaSO^, AgCl, AgBr, Agl, the ease of formation 
of aqueous colloidal solutions increases in the order given, 
the respective solubilities being 2-10*"*, M0“*, MO"*, 
and M0~7%. Stable colloidal solutions of sodium 
chloride in benzene, in which its solubility is very small, 
can be obtained (Paal, this J., 1906, 1066). In many oases 
stable colloidal solutions can only be obtained if traces of 
electrolytes arc present ; and fi^uently, also, coagulated 
colloids can bo amin brought into colloidal solution, or 
peptised, by adaition of traces of electrolytes. Most 
methods for the formation of colloidal solutions depend 
upon the condensation of molecules to larger aggregates 
(colloidal particles), as, for example, in the formation of 
colloidal metals by reduction, of metallic hydroxides by 
hydrolysis, etc. In other methods, compact material 
is disintegrated either electrically or mechanically. Von 
Weimam has prepared colloidal solutions by finely 
pulverising an insoluble substance with an inert soluble 
substance, such as urea, and dissolving the mixture in 
water. Electrical disintegration methods are widely used 
(Bredig, this J., 1899, 60, 281 ; Svedberg, this J., 1906, 
543). In some cases colloidal solutions are formed merely 
by irradiation of compact metal immersed in a liquid (e.g., 
silver in water or alcohol) with ultra-violet light. AcooM- 
ing to unpublished experiments of Nordenson, this is not 
duo to direct disintegration of the metal by the action of 
the light, but is a purely photochemical process, the metal 
dissolving in the liquid as a ciystalloid and being subse- 
quently reduced with formation of colloidal particles. 
Trikube-Mengarini’s statement (this J., 1910, 700; 1911, 
219) that compact metals may dissolve directly to colloidal 
solutions in distilled water is inoorreot : the phenomena 
observed are due to chemical reactions and do not ooonr — 
at any rate in the case of silver, gold, and ptatumm— 
if the water be sufficiently pure and light be excluded. 
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The most important method ol purifying colloidal 
Bolutiona is by dialysis, the technique ol whira has been 
l^tly improved by Z^mondy (this J., 1910, 1240). 
Another method consists in the coagulation and re*Bolution 
of the colloid, but is only applicable in special oases. 

Zsiynondy (Z. physik. Chem., 1906, 56 , 66) Brst prepared 
colloidal solutions isith particles of approximately unuonn 
size, by adding a previously prepared colloidal gold solution 
to a mixture of a gold solution and a reducing agent : the 
redu^ gold was deposited entirely on the ready-formed 
colloidal particles ana by varying the conditions, sols with 
particles of different but approximately uniform size were 
obtained. Other methods of preparing such solutions are 
by fraotionalcent rifuging (Pemn, KoUoidchem. l^ihefte, 
1910, 1, 242), ultra-nitration (Beohhold, loc, cif.). and 
fractional coag^ation (Od6n. loc. cit.). 

It was considered formerly that a clear distinction could 
be drawn between colloidal and true solutions by reason of 
the former possessing voiy small osmotic pressures. 
Einstein has pointed out, however, that the concentration 
of colloidal solutions varies not according to the weight of 
the disperse phase but according to the number of particles 
therein, a iv/1 colloidal solution being one in which the 
number of suspended particles per litre is the same as the 
number of molecules in a iV/1 true solution or in 2 grms. of 
hydrogen, viz., 6- 10.10*3 ; and a considerable amount of 
experimental evidence has been accumulated from diffusion 
experiments and study of the Brownian motion, showing 
that if the osmotic equivalence of molecules and suspended 
particles be accepted, van’t Hoff’s formula for expressing the 
osmotic pressure may bo applied to dilute colloidal solutions. 

The suspended particles of a colloidal solution frequently 
carry an electric charge and such solutions hence possess 
greater electrical conductivity than the dispersion medium 
(intermicellar liquid). Under the influence of a difference 
of potential the charged particles travel in a similar 
manner to ions. The velocity of migration of the particles 
is of the same order as that of ions, and in many oases 
is strongly affected by addition of electrolytes. By the 
aid of Stokes’ resistance-formula, Zsigmondy has calcu- 
lated that in the case of a silver sol having particles of 
diam. and a mobility of 2fi, the charge on each particle 
is 297. 10*'^*’ electrostatic units, which is about the same as 
that which would be carried by an ion having a valency 
of 62. With increasing concentration, above a certain limit 
the electrical conductivity of colloidal solutions also in- 
creases and more rapidly, colloidal solutions diffe ring 
in this respect from true solutions. 

As the sura of the limiting surfaces between the sus- 
pended particles and the dispersion medium in colloidal 
solutions is very large, adsorption phenomena play a 
mat part, and it has been shown independently by 
Ostwald (van Bemmelen -Festschrift, 1910, 267) and by 
Lottermoser and Maffia (Ber., 1910, 43 , 3613) that an 
adsorption-equilibrium exists in colloidal solutions. 
Hardy (J. of Physiol., 1899, 24 , 288) found that in many 
colloidal solutions spontaneous coagulation occurred when 
the electric cha^e carried by the suspended particles 
was neutralised in any way ; and most colloidal solutions 
are considerably less stable at the isoelectric point. The 
most important method of effecting coagulation is by 
addition of an electrolyte. When the electrolyte is 
added gradually, coagulation takes place suddenly at a 
certain concentration — the so-called saturation value 
(‘* SchiopUenwert ”) — ^which varies with different colloids 
and with different electrolytes. According to Freundlich 
(this J., 1907, 646) coagulation is duo to neutralisation 
of the charge carried l)y the suspended particles by 
adsorbed ions. As showing the effect of aosorbed ions 
it may be mentioned that Lottermoser (J. prakt. Chem., 
1905, 72 , 39 ; 1906, 78 , 374) obtained a negative silver 
iodide colloid by using ^ o.c. of N /20 AgNOg and 60 c.c. 
of N /20 KI and a positive colloid from 60 c.c. of JV/20 
AgNO} and 40 o.c. of N /20 KI, the charges being aue 
to iodine ions and silver ions respectively. In a study of 
the reversible coagulation of colloidal sulphur solutions 
Oden (Uxs. eit.) found that the coagulating power of an 
electrolyte increases with its degree of disMciation ; and 
that the “ saturation value ** bmmes better defined with 
moreasing uniformity of the size of the colloidal particles 
and alto mexeatet w»h rite of temperature. In tiie case of 


irreversible colloids the “saturation valae“ it not to 
well-defined, and ooa^pUation Irequentiy takes place at tome 
distance from the isoelectric point. A oouoid can be 
coagulated by addition of another ooUoid of opposite 
electric charge, but complete precipitation occurs only 
when the two colloids are present in a definite proportion. 
Irreversible colloids can be converted into reversible onea 
bv addition of a small quantity of a reversible colloid of 
Itko eleotrle charge. Metal sols can be made reversible, for 
example, by addition of gelatin, albumin, or the Uke. ' 
Intimately connected with the extensive surface of 
colloids is their catalytic activity, ono of the chief factors in 
which is probably adsorption by the ooUoidal particles. 
Brodig (this J., 1900, 1166; 1901, 376) pointed out Uie 
great similarity between the catalytic action of colloidal 
platinum and that of enzymes, the catalytic decomposition 
of hydrogen peroxide by colloidal platinum, for instance, 
being inhibited by certain substances (hydrocyanic acid, 
hydrogen sulphide, phosphorus), which also act as poisons 
to organic enzymes. The colloidal solutions of the 
platinum metals prepared by Paal (this J., 1902, 994 ; 
1904, 208) by addition of organic protective colloids poss e ss 
great oatal:^io activity, and with the aid of colloidal 
palladium and, more especially, of palladium-hydrogen, 
a large number of important reductions has been effected 
by Paal, by WillstAtter (this J., 1908, 642, 829) and by 
Wallach (Nachr. Kgl. Ges. Wiss. Gottingen, 1910, Math.- 
phys. KI.). Reduction is effected merely by exposing a 
mixture of oolloidal palladium solution and a neutral 
aqueous or alooholio solution of the substance to be 
reduood to the action of hydrogen gas, and the method 
has already acquired considerable importance for the 
synthesis of hydrogonised organic compounds and the 
detection of double linkages. 

The study of oolloidal systems having a gaseous dis- 

E vision memum has been pursued moat suocessfuUy in 
ngland. As a result of the work of Townsend (lfe7), 
J. J. Thomson (1893 — 1899) and, espeoially, of C. T. R. 
Wilson (1807 — 1012), it has been demonstrated that Hie 
formation of fog is due ohiofly to oondensation of water 
vapour on gaseous ions, and the experimental formation of 
mist or fog in this way has proved one of the most valuable 
methods of investigating ionisation in gases. 

Of colloids with solid dispersion memum, ruby glass baa 
boon thoroughly investigate by Zsigmondy and Siedentopf 
(Ann. der Physik, 1903, [4], 10» 2). It is noteworthy 
that many of the most bM.utiful colour phenomena known 
aro caused by the presence of colloids. The magnificent 
play of colours frequently observed at sunset is due to 
oolloidal particles of dust and moisture in the atmosphere ; 
and the colour of ruby glass and of many preoioua stonea 
is duo to oolloidal metal particles. The colour of blue 
rook salt, for example, is duo to oolloidal sodium ; sapphire 
and amethyst aro solid ooUoidal solutkins, and is 
a solid silicic acid gel. It is also extremely probable 
that the finer structure of many metals is due to solid 
oolloidal solutions. 

Practical applications of the results of the investigation 
of ooUoids are numerous. In the ease of biolo^ and 
medicine, for example, the work of M. H. Fiaoher on 
nephritis {Die Nephritis^ Dresden, 1912) may be cited, which 
led to a simple method of treating this disease. The value 
of colloid-chemical considerations in geology and miner- 
alo^ has been shown by Doelter (KoUoi^l^itB., 1909 — 
1912) and by Cornu (Kolloid-Zeits., 1906). The study of 
coUoids is of great importance for agriculture, for some of 
the most important properties of sous, e.g., their power of 
retaining moisture and fertilising salts, are due to the 
presence of colloids. Ltippo-Cramer’s coUoid-ohemioal 
studies of the photographic process {Koiloidchemie und 
Pkotographiet Dresden, 1908) have shown that it is probable 
that the latent image consists of ultramicroaoopio silver 
particles, which serve as nuclei in the subsequent develop- 
ment. Results obtained in investigations of the mutual 
precipitation of colloids have thrown a considerable amount 
of light on the problem of sewam purification. The study 
of ooUoi^ will undoubtedlv become of inoreaaing im- 
portance in such branches ox industry as dyeing, brewing, 
soap-making, oersmios, and rubber, in which the prodim 
dealt with are mainty colloida (aee Arndt, Die Bedeutnng 
der KoUoidefdr die Ttchnik^ Draiden, 1911).— A. S. 
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Journal and Patent literature. 

Patsnt Speoifioationb may be obtained by pot by remitting as follows : — 

Engliih. — 8d. each, to the Comptroller of the Patent Office, W. Temple Franks, Esq., Southampton Buildings, Chancery Lane, 
London, W.C. 

United Stales. — Is. each, to the Secretary of the Society. 

French . — 1 fr. O.'i c. each, as follows : Patents dated 1902 to 1 907 inclusive, Belin et Cie., 66, Rue des Francs Bourgeois, 
Paris (3e.) ; Patents from 1908 to date, L’lmpriroerie Nationale, 87, Rue Vlellle du Temple, Paris. 


I.-OENERAL PLANT; MACHINERY. 

Power j)roduct{on from gae engines. Utilisation of waste 
fuels. Costor. See 11a. 

Patents. 

Pressure filters. J. A. Muirhead, Tadca.ster, Yorks. 

Eng. Pat. 24,708, O^t. 31, 1913. 

The joint between the elements of a cylindrical pressure 
filter for beer and the like is mode by a rubber ring of 
oiroular cross-section which fits into a corresponding 
recess formed on one side of the plates near the i)eriphery. 
A circular rib formed on the opposite side of the adjacent 
plate presses against the rubber ring. — W. H. C. 

Separators or dryers i Centrifugal . K. and A. Ward, 

Stockholm, Sweden. Eng. Pat. 10,783, May 1, 1914. 
Under Int. Conv., May 8, 1913. 

The mixture of solids and liquid enters the separator 
through the pipe, 66, and passes through the channel, 1, 
to the separation chamber, 2. The inner wall of this 


funnel which leads it to the middle of a second disc 
on the same vertical shaft as the first. It meets an 
ascending current of hot gases passing up through a 
casing containing a system of discs and funnds. — 0. E. M. 

Drying apparatus. E. B. Stone, Assignor to The American 
Hardware Corporation, Now Britain, Conn. U.S. Pat. 
1,117,720, Nov. 17, 1914 ; date of appl., Dec. 30, 1913. 

The articles to be dried are conveyed by a worm along 
a horizontal perforated tube while being sprinkled with 
drying material contained in a surrounding rotating casing 
furnished with internal wings. — 0. E. M. 

Oils and other liquids ; System for cleaning and purifying 

. R. S. Johnson, Cleveland, Ohio, Assignor to 

S. F. Bowser & Co., Fort Wayne, Ind. U.S. Pat. 
1,116,827, Nov. 3, 1914. Date of appl, July 23, 1913. 
A NUMBER of settling tanks are connected in series and the 
dirty oil is imssed through them by means of a pump. 
Pipe connections and valves are provided so that any of tho 




m — r 


chamber is rotated on tho shaft, 14, and the outer wall 
is formed by a series of endless bands, 3, which pass over 
tho rollers 6, 7, 17, 69, the angle at which the band is set 
being adjustable. The whole is enclosed in the outer 
drum, 20, which is also rotated on tho shaft, 14. The 
greater part of the liquid passes through the ports, 9, | 
and away by tho pi]^, 12, 82. The solids are carried , 
forward by the ban^, 3, more liquid being separated, 
which is finally discharged through 43. The solids are 
carried forward over the roller, 17, and are discharged 
through 84.— W. H. C. 

Siontt grif, sawd, elc, ; Drying and heating of T., A., 

T., and F. Coleman, Derby. Eng. Pat. 3103, Feb. 6, 

1014. 

The material is fed to the middle, and is thrown oS the 
periphery, of a dished rotating disc surrounded by a 


tanks may be out out of tho series and tho oil may be 
transferred by the pump from one tank to any other. 

—A. T. L, 

Evaporating apparatus. T. F. Sanborn, New York. 

U.S. Pat. 1,116,027, Nov. 10, 1914; date of appl, 
AprU 19, 1913. 

Evaforatino colls are made polygonal in plan so that 
they may be grouped together to' give a single cell of 
larger capacity. — 0. E. M. 

StiU. A. G. Duncan, Joliet, III U.S. Pat. 1,116,578, 
Nov. 10, 1914; date of appl, June 16, 1918. 

The still is divided into sections by horizontal plates 
upon which the liquid is retained by damming walls. 
Sealing walls attached to the under side of the i^ition 
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a^Te, rad dipping into the liquid, constnin a current 
ol gAfi lorcod into the Booiion to paes through the liquid. 

— (). E. k 


Gaa jired Summer ; Appar(UuH for increasing the tempera- 
ture of combustion in . H. L. Doherty. New York. 

IT.b. Pat. 1,117,172, Nov. 17, 1914; dale of appl., 
April 4, 1912. 


A UAS-HEATiNf} rccuporat»)r above an air-hcating recuper- 
ator ie placed on each Hide of a furnace or generator. 


— D. K. M. 


^Suspended matUr ; Means for remociny jHtrlicles of 

from bodies of fluid, W. W. tStrong, Pittsburgh, and 
A, F. Nosbit, WilkiuHburg, Assignors to R. B. Mellon, 
Pittsburgh, Pa. U.tS. Pat. 1,117,531, Nov. 17, 1914; 
date of appl., Feb. 11, 1913. 

3’he fluid IN passed up an earthed central tube and out 

through lateral extensions in which high- potential elec- 
trodes arc fixed. — 0. E. M. 

1 trying of liguifls and mjtours. Norsk Hydro-Elektrisk 
Kvaelstofakticselskab, Christiania. Eng. Pat. 27,239, 
Nov. 26, 1913. Under Int. Conv., Nov. 30, 1912. 

•See Fr. Pat. 406,504 of 1913 ; this .1., 1914, 643.— T. F. B. 

Separator; Centrifugal . E. Jvopke, Honolulu, 

Hawaii. U.S. Pat. 1,117.196, Nov, 17, 1914. Halo of 
appl., dan. 17, 1914. 

See Fr. Pat. 467,981 of 1914 ; (his J., 1914, I023.~-T.F.B. 


llA.-^FUEL; GAS; MINERAL OILS AND 
WAXES. 

Gas coke for steam -raising. K. W. h. Nicol. J. (^as 
Lighting, 1914, 128, 424 — 425. 

'PhI'J rcHiilts of analyses and determinatioiiH of calorific 
value arc quoted, showing the comparative fuel values of 
various kindH of coal and coko obtained in London. The 
figures foi* coals varied from 96,760 B.Th.U. per penny 
cost for a Welsh coal, containing 87-3% fixed carbon, 3% 
ash, 4% hydrogen, and costing 29 h. 6d. per ton, to 1 11,000 
B.Th.U. {wr penny for anthracite, containing 92% fixed 
carbon, 3% osh, 3% hydrogen, at 268. pew ton, and 129,800 
B.Th.U. per jHumy for washeel bituminous nutH, with 
46-6% carbon, 10% ash, 6-46% hydrogen, and about 10% 
moisture, at 178. 6d. |»er ton. For gas coke, from good 
quality coal, broken and graded, the figures ranged from 
121,800 to 146,700 B.Th.U. p<w {leniiy cost, according to 
price (16s. 8d. to 20s. per ton); in each case the coke 
contained 88% fixed carbon, 8% ash, and 0*6% hydro- 
gen ; “average” gas coke gave valm^s from 111,600 to 
134,400 B.Th.U. per mmny according to price (same 
limits) ; this contained 86% fixed carbon and 0*5% 
hydrogen. 1’he London Coke UommitU'i' recommend for 
use with coke in boilers fitUnl for coal firing, a forced- 
draught apr)aratu8 working on the steam-jet injector 
principle. That coke can replace coal with advantage 
for steam -raising is shown bj^ the case of an electric 
lighting station, which had previously obtained an average 
evaporation of 6*9 lb. of water per pound of fine ooaJ 
slack; using broken coke under similar conditions, an 
average of over 8 lb. of water per pound of fuel has boon 
obtained. — T. F. B. 

Power production from gas engines. The utilisaiitm of 
ivasle fuels. A. V. Coster. Times Eng. Buppl., Nov. 27, 
1914, 167. 


I that power rosouroes whioh would yield fully 1 ,000,000 elec- 
I trioai h.p. for power and lighting purposes are being 
wastiMi, and that of the 30,000,000 tons of coal used annu* 
; ally in the British iron and steel industries a largo proper- 
1 tion is wasted. On the other hand, in the iron distriota of 
I Westphalia and Rhineland practically no power gas is 
i wast<^, and cheap electrical power is available for all manu- 
I fjvcturing purposes. At the Krupp works there are 26 gas 
; engines running on blast furnace gas and develop^ 
j 36,000 elect, rieal horse- pt)wer per hour. Under working 
I conditions the following consumptions have been obtained 
I with gas engines and producers per b.h.p. per hour : — 
I Uoke-breeze and charcoal, 1 lb. ; j)oat briquettes, 1-26 lb. ; 

' lignite, 1-75 lb. ; cotton .seed, 2*6 lb. ; peat, 3*3 lb. ; and 
j bark refuse containing up to 60% HgU. 4 lb. But 
] the thermal advantages of the gas engine arc not 
: confined to the utilization of waste products. With 
I ordinary gnwlws of coal and coke, if the caloKfic value of 
the fii ‘i as supplied to the boiler or producer is taken as 
i(K>, then 25-8"o f»f the heat is converted into useful 
work in the ges-engino, against 13% in the steam-engine, 
so that with (‘ngines working at from thnw-quarters to 
full load the thermal officiem^y of the former is about 
twic(‘ that of th(‘ latter. The reduced w'cight of fuel 
t hat must bt* handled pt»r h.j). and the reduced attention 
reiluirod at the gas producer are also in favour of gns. 
Standby losses, again, ar<‘ at least 76% less than in a 
.steam installation, the ai^imissioa (*f nir tnrougha 1-in. hole 
iH'ing Hiilfinient to maintain combustion over a long 
week-end in a <300 h.p. gas prcHlucer; and the cost in 
Avages involved in starting up a power plant is tilso greatly 
rediieefl. as gas suflieimt to start the engine can be 
obtained in about a quail.)r of an hour. 

When blast-furnace or coke-oven gas is available the 
advantages of the gas-engine become enormous. At the 
Uockerill works, near Liege, all the power is developed 
from hliMt-furnaee gtis, and allowing annual depreciation 
iMjiial to 13®.„ of the cost of the installation, with 4380 
workmg lioui’s a yeai’, corresponding t/o a load factor of 
60%, the total cost ])er kw. is 0*1830. In a blast furnace 
having a capacity of 20 tons a day and consuraitig 10 tons 
of coke an hour th(* Avasto gas produced is sumoient to 
generate 10,000 b.h.p. by gas-engines. Of this 2600 h.p. 
are required for air supply, transimrt, lighting, etc., and 
the remaining 7600 h.p. are available for driving rolling 
mills or generating electricity, which may be sold. A 
eoke-OA^'ii Avitli a eapaoity of 200 tons per 24 hours and 
consuming 10 tons of coke an hour generates enough gas 
t(> dcA’^elop 1800 to 2(K)0 b.h.p. In gas-enginos; and, further, 
by using flu* wsAsti* eoki*. (coke smalls) in a gas-engine 
9(Kt b.h.p. are obtained in addition, ho that close iqwn 3000 
h.p. are available contiiinunsly. 

Anihrarik ; Preservation of iintkr mtP'r. H. H'Estape. 

J/Ind. (!him., Min. c Met., 1914, 1, 446 — 447. 

A < iRi TLAK magazine of reinforced concrete provided with 
pijRfs for drawing olT waUw and a door for removing the 
coal was fillf^d to about two thirds of its oa])acity (3200 
tons) with ungraded coal, the remaining portion being 
dividend into three, jwArts filled respectively with ungradm 
coal containing 40% slack, small pieces, and largo Tumps. 
After 20 days under water the coal had only absorl^ 
0*7% moisture, while the amount of water ^hcriug to 
the surface wa« 16 to 20% in the case of the slack, 2 to 
3% on the small pieces, and 1*6% on the largo lumps. 
After several montlis' storage the water was drained off 
for 7^ days, and the coal at the bottom of the magaziiie 
then contained 8*8% water and 6% when it reaoh^ the 
sheds. After ]0| days’ drainage the respootivo quimtities 
before and after reaching the sheds were 6*2 and '5*2%. 
The conclusion is drawn that coal that has been stoi^ 
under water is ready for use Avithin 3 to 4 days after the 
water has l>eon drained off. — C. A. M. 


The author pointed out the advantages of the gas engine, 
owing to its ability to utilize waste fuels and gas, for 
the production of power, and urged the need for manu- 
faotiirers in this eouiitry to follow Germany in making 
the utmost use of such resources. Oalouliations bas^ 
on an output of 10,090,000 tons ot pig iron annually, show 


I Catalysis in the. gas industri/. R. Lessing. J. Gas Lighting, 
1914, 127, 57(K^78. 

j Coal dust or the mineral matter in coal appeani to act 
as a catalyst in effecting oxidation of coal at ordinary 
temmraturoB, and this action becomes much more marked 
1 at the high temperatures of gas retorts. The types of 
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roaotions and deoompomtioni} which occur in these retorts 
are known to bo liable to catalytic influence. Catalytic 
material is amply furnished by the mineral matter of the 
ooal» the composition of which has been little invwtigated 
except in the oxidized state in which it appears in the 
ash. The retort material probably has a catalytic action, 
depending on its chemical compasition and whether its 
surface is smooth or porous or more or less covered with 
retort carbon. Thi; lime which, according to Cooper’s 
process, is added to coal before carbonization doubtless 
acts catalyticaliy in accelerating the primary formation 
of permanent gas and of tar vapours which do not readily 
decompose, as well as in increasing the yield of ammonia. 
In water-gas plant lime and other catalysts may promote 
the hydrogenation of the oxides of carbon into methane. 
Catalysis also plays an important part in gas purification, 
especially in the process perfected by Carpenter in colla- 
boration with Evans and Franks, by which the carbon 
bisulphide in the gas is converted into hydrogen sulphide 
by nickel at about 430® C. Examples are also quoted to 
show that catalysis comes into play in the working up 
of many by-products of gas manufacture and in many 
modes of application of gas. 

Fueh ; Rf.vicw of rerrnt work on . 1). Meneghini. 

Annali Chim. Appl., 1914, 2, 251 — 275. 

Thk separation of unconsumed coal, etc., from furnace 
ashes and cinders by utilising the different specific gravities 
of the mineral (2-5 — 3) and carbr)nacenus constituents 
1*3 — 1 * 6 ) respectively, has been tried successfully (Velten, 
Rev. G^n. d. Sci.. 1913, 21 ( 1 ), 38 tons of coke containing 
84% of combustible matter and having a heating valno 
of 6500 cals, being recovered from 20()b tons of furnace 
residues. A product of lower calorific value, but which can 
be utilised in gas producers, can alsrt be recovered. 

Schilling (Z. Vcr. dents. Ing., 1913, 668 ) has compared 
the results obtained with the older and more modern 
t^ pes of gas retorts : — 


6 om. in bore by 200 cm. long. The limits of inflammability 
were : — 

Methane, %. 

— ■»- 

Lower limit, Ulgher limit. 


Central ignition in large 

globe 

Vertical tube, closed at 
botli ends : - 
(A) Ignition nt bottom 
(II) Ignition at top 
Horizontal tube, closed 
at both ends : — 


6-6 14*8 

Not less than 5-40 Not more than 14*8 
($0 13*4 


Ignition at one end . 


f 5-4 (flame travels 
I only along top of 
\ tube) 

5'A (methane all 
I burnt) 


14*3 


The appearances of the flames are indicated by diagrams. 
Under condition (A) flares of flame wore produced which 
travelled increasing distances upwards as the methane- 
content was gradually raised from 6 %, until at 6 * 4 % the 
whole length of the tube ( 2 (K) cm.) wivs traversed ; 
similarly, 5-35, 6*3 and 5*25% GH 4 corresponded to 
distances of 60, 40 and 30 cm. respectively. From the 
results obtained with horizontal tubes of 6 and 10 cm. 
bore it is concluded that in a large space filled with a 
mixture containing 5*4% CH 4 , ignition at the bottom would 
result in a narrow column of flame travelling upwards 
and spreading along the upper boundary only of the 
space. Similarly, slow ascending currents of air con- 
taining 3 or 4% of coal-gas conveyed small caps of flame 
along a tnbe ; such mixtures are potentially dangerous 
as being capable of firing richer mixtures.*^ The lower 
limit of inflammability fell below 5*0% in well agitated 
mixtures of methane and air contained in a 4 -litre globe. 
The criteria of inflammability for downward propagation 
and propagation throughout- a globe are emphasised as 
preferable to the criterion depending upon upward 
propagation as recommended by Coward and iirinslev 
(this J., 1914, 851).— J. R. ^ 




IVr fitrnact' lor 24 hours. 

Per 100 buis (metric) of coal j>er 24 hours. 


Date. 

Coal 

carbonised, j 

Oas j 
I produced, j 

1 

1 (!okc for 
heating. 

(las 1 

produced. 

No. of j 
furnaces. ^ 

No. of 
workmen. 

(Joko for 
heating. 



inctric tons. 

cb. luctres. 

metric tonn 

' cb. metres. 



1 inctric tons. 

Inclined retorts .... 
Bnssau vertical 
retorts 

mi 

JO-8 

3240 

1-6 

! 30,000 

10 

15 

14 

Old tVJHi 

Now type . . 

** 

1903 

J20 

4000 

1-7 

33,000 

8 

!) 

14 

1911 

23-0 

8000 

3*2 

35,000 

4*4 

4 

14 


Ab-der-Haldon (Soc. Tcchn. du (]laz, June, 1913) found 
that by extracting soft pitch with petroleum ether, 42% 
of high- boiling oils could be removed, and by repeat^ 
extractions with petroleum ether, toluene, and carbon 
bisulphide, a residue consisting of a brown powder (H 
94*32, C 4 () 6 %), m. pt. 193* C.. was obtained. This 
substance plays an important part in the formation of tar, 
serving to emulsify the “ free carbon.” It decomposes 
at 400® C., leaving a hard, dense, carbonaceous residue. 

To overcome the difficulties attending the use of Ameri- 
can coals in gas producers owing to the fusibility of their ash, 
it has been proposed to produce an endothermic reaction 
(e.g. decomposition of carbon dioxide) in the zone of 
maximum temperature, and this has been effected by 
mixing combustion gases with the air supplied to the 
producer ; in practice a mixture of air and combustion 
gases containing 0% CO, is used (Rev. O^n. Sci., 1913, 
384 ).— A. S. 

Inflanfnabilitif of mixtures of mtthum and air : The ’ 

limiie of . M. J. Burgess and R. V. Wheeler, i 

Chem. Boo. Trans., 1914, 105, 2691—2596. 

M1XTVSB8 of purified methane and air were ignited by 
sparlrittg in a largo glass globe, and in sealed glass cylinders ' 


Flames ; The propagation of in “ limit ” mixtures of 

metkane, oxygen and nitrogen. M. J. Burgess and R. V. 

Wheeler. Chem. Soc. Trans., 1914, 105, 2696 — 2606. 

(See also preceding abstract.) 

“ Lower-” and “ higher-limit ” mixtures arc defined as 
“such that a given volume must, under the conations 
of its combustion, evolve just sufficient heat to raise an 
eoual volume to its ignition- temperature.” The speed 
01 travel of the fiame is stated to be constant for horizontal 
propagation in all limit mixtures of methane, oxygen 
and nitrogen. Ignitions of such mixtures were carried 
out in a 2 ^-litre glass globe, and in each case the flame 
gases (withdrawn through a capillary tube) and the final 
gases were analysed. As the oxygon-content was r^uood 
the two limits approached ; with air, the limits were 
6*60 and 14*82% CH 4 , respectively ; with 17*00% 0- 
(and 83*00% N,) the limits were 6*80 and 10*66% CH. ; 
With 13*46% 0, (and 86*56% N,) the limits wore 6*60 
and 6*70% GH 4 ,* and in an atmosphere containing only 
13*25% Oa all proportions of methane were incapable of 
propagating flame. The essential reaction oonoemed in 
the propagation is CH 4 +Oa=aOO-fH,-f H.O. With 
increasing proportions of oxygen more and more eff 
the motnane is oompletoly burnt to carbon djoxido. 
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Plreferential burning of hydrogen over carbon monoxide 
occurred in all mixtures containing a ratio 0, : CH4 greater 
than 1*5. With ratios not less than 2*0 the ignition- 
temperature is calculated as 650® C., whereas with con- 
tinued increase in the methane-concentration up to the 
higher limit, 0, :CH 4= 1*20, the ignition- temperature r<we 
gr^ually to 715® (\ — J. R. 

Oil rtcomry in- California ; MHhoda of — . R. Arnold 
and V R. Garnas. U.S. Bureau of Mines, Techn. 
Paper 70, 1914, pp. 1 — 57. 

Thx Californian oil-wells vary in depth from 200 to 
4000 ft., and very few of the wells yield oil by natural flow. 
In a few cases the oil is raised by blowing compressed 
air into the lower part of the tubing 
which reaches to the bottom of the 
well, and this method is suitable for 
oil and water mixtures containing 
much sand (not exceeding 20%) which 
rapidly wears pump valves and 
barrels. The exhaust steam from the 
air-compressing plant is used for 
heating the oil to a temperature at 
which the water separates from it. 

The up-keep and operating costs are 
low. The production of the wells, 
however, often decreases after a time? 
when the oil is raised by air-lift, 
and the lowering of the water-level 
in the strata increases the required 
lift so that the air-pipe? mu.st bo sub- 
merged further and the working 
becomes increasingly uneconomical 
after the air-pipe has boon lowered 
to the bottom of the well. In the 
great majority of wells, the oil is 
raised by plunger pumps. The work- 
ing barrel (sec fig.) is 66—84 in. long 
and 1 1 — 3| in, inside diameter, and 
is screwed to the lower end of tubing 
which extends down into the well. 

The plunger is a seamless steel tube, 
ground to fit the barrel. Cup or 
other packing is used when the barrel 
has become worn. The plunger 
carries a tool-steel ball valve at the 
upper end, and a similar valve for the 
suction is provided at the bottom of 
the barrel and can be removed with 
the plunger for renewal without 
removing the tubing. The plunger is 
operated by .steel tension rods, screwed 
together in 20 ft. lengths, or some- 
times by wire rope or wooden rods. 

The life of the tubing under ordinary 
conditions is usually 4 years. The 
pumping stroke is 20 — 35 ins. 

(average 23 ins.) and the speed 15 — 30 
strokes per min. (average 20). The 
average capacity of a 2| in. pump 
is theoretically 400 barrels per day, but lower 
results are obtained in practice owing to leakage. Of 
5759 wells using plunger pumps, 2631 use steam engines, 
869 use electric power (generated from mountain streams), 
and 2259 use gas engines. The fuels used for steam raising 
are oil, natural gas, and wood. Natural gas is however 
used much more economically in gas engines, the con- 
sumption of gas per T.H.P.-hmir l^ing 13 ob. ft. in an 
ordinary gas engine, and 130 ob. ft. with steam-TOwer 
plant as ordinamy used for pumning oil-wells. Diesel 
engines are very seldom used. — A. 1 . L. 

Flames; The mopagaiion of in mixtures of methane 

and air. The “ uniform ” movement. R. V. Wheeler. 
Chem. Soc. Trans.. 1914, 105,2606—2613. 

Wkx} 7 mixtures 0 ! methane and air contained in a horisontal 
tube closed at one end are ignited at the open end, the 
flame travels for a short di^noe at a unuorm speed; 
but eventually this uniform movement “ is always 



i suooeoded by a ** vibrato^ movement.” For the alowest 
I flames investigated a tube of at least 5 cm. bore was 
! necessary in order to avoid retardation duo to oooUng 
! by the walls. The duration of the uniform movement 
'1 depended upon the composition of the mixture and 
increased with the diameter and length of the tube up 
to a definite maximum ; in a tube of 5 cm. bore the extent 
of the movement was 150 cm. in a 6-metro tube and only 
50 cm. in a 2-metre tube. The speed wjw 36*6 cm. per 
I second at both the lower and the higher limit of 
infiammahiiity (see preceding abstracts) ; from each of 
j those limits it rose, in mixtures with intermediate methane- 
I content, first slowly then rapidly to a maximum value 
I of about 112 cm. |^r second; this value remained 
practicall}’^ constant for mixtures with 9*45 to 10*65% 

! The velocity was measured by means of a ohronograj^b 
I actuated cleotrioally by the successive fusion of thin 
; copper screen- wires" jdaoed in the path of the flame at 
distances of 50 cm. apart. In a tube of 9 cm. bore the 
spc(?ds wore from 5 to 10 cm. per second greater. — J. R. 

I Natural gas mixtures ; Explosion limUs of . Z. 2- 

Biluohowski and Z. Ijahooinski. Petroleum, 191^» 
i 9, 605—606. 

' Thk explosion limits wore determined bv sparking mixtures 
I of gas and air in a Hempol pipette. Mixtures containing 
I 7*55 to 9*1% of combustible gas wore explosive; the 
, corresponding limits for methane were 3*7 — 9*0, and for 
j petrol vapour (from a light spirit of sp. gr. 0*622), 2*9 — 8*1 %. 

1 —A. T, L. 


PetroUum ; Researches on the products of destructive dis- 
tillation of crude, Bustenari ana its derivatives. 

C. Petroni. Diss., Bucarest, 1914. Petroleum, 1914, 
9, 1377—1378. , 

I Thk oils Bubjocied to destructive distillation wore 
j crude (Roumanian) petroleum (from the ” Vega ” works 
j in Ploesti), and the cnido benzine, lamp oil, and solar oil 
; fractions, together with the extract obtained from the 
I lamp oil fraction by means of liquid sulphur dioxide. 
I Minimum yield of gas and maximum of tar were given 
; by the sulphur dioxide extract and the solar oil fraction ; 
maximum gas and minimum tar by the benzine; the 
lamp oil fraction and the crude oil gave intermediate 
vields. In the ease of benzine and lamp oil liffht liquid 
nydrocarbons were carried off with the gases, reducing the 
amount of tar ; moreover, the presence of those fractions 
in the crude oil, together with the coke produced from 
certain heavy oils present, account for the low yield of 
tar from the crude oil. The solar oil tar contained much 
more benzene and toluene than the tar frcUn the sulphur 
dioxide extract, which was oomposod mainly of aromatic 
hydrocarbons with side-chains, the latter, with the excep- 
tion of the methyl group, being split off from the benzene 
nucleus at 740®— 770® 0. The yield of hydrocarbons 
boiling between 115® and 205® C. was, from the extraot-tmr, 
24*33%, and from the other tars only 8—10%. The 
differonoes in the yields of naphthalene and anthracene 
were not very great ; naphthalene varied from 8 to 12%« 
anthracene from 1*6 to 2%. Lubricating oil tars and 
residues yielded 3 to 4% of naphthalene and 0*5 to 0»6% 
of anthracene. Fn>m the oommeroial standpoint the 
sulphur dioxide extract would app^r to be the most 
suitable product for destniotive distillation. The 26*2% 
of liquid aromatic hydrocarbons obtainable from its tar 
have considerable commercial value, and in addition 
naphthalene and anthracene are obtained in large quan- 
tities. As compared with coal-tar the yield of light hydro- 
carbons is ten times, that of naphthalene twice, and that of 
anthracene equally as groat, and the purity of these three 
pr^ucts is much greater than that of those derived from 
coal-tsr, — E, W. L. 

Oasoline. ; Testing of . A. P. Lidoff and G. W. 

Petroff. Nettjanojo Djelo, 1918, No. 13, Petroleum, 
1914, 9, 614—616. 

Thb speoiflo gravity is not a suffloient indication of the 
suitability of a sample of gasoline for any given purpose, 
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Bince the ohemioftl oomposition uf samplee of the aamo 
gravity is different for oils of different origin. ! 
The oonatituente may include. liosidoA the normal saturated 
hydrocarbons, CnH,n + 2 , the isomeridos of those hydro- 
carbons and the naphthenes, CnH^ (eyolo- pentane, etc.). 
The best methfxl of examination at present available 
is by fractionation. A rough test of innamraability may 
be made by determining the flash-fKjint of a mixture eon- j 
taining 20 — 5% gas(»line and 80 — 91>% of refined paraffin ! 
oil.—A. T. L. i 

Oil’Cooled tranaformpn^ : Fornutfiutt of dpjmils ht I 

A. C. Michie. J. Inst. Elect. Engineers, 191H, 61, 
2i;t-2J8. I 

8ami*lI'«s of sludges frt)m transformers contained lead or , 
tracoi; of manganese derived from the varnish of the | 
windings, hut in most castes they had apparently been 
formed by oxidation and polymerisation of the oil itself, j 
One sample contained : C 78-0, H 71 and O 16-9%. j 
1’o test the liability of transformer oils to lieeome oxidised, j 
lOO <!.c. of the sample were placed in a 200 <!.c. flask with » 
a neck lU in. long, which was surrounded by a tube I 
through which was passed a current of cold water. The 
flask was immersed in an oil-liath kept at 160" C., whilst a | 
current of purified air was drawn thropgh the oil for 1.6 i 
hours or longer at the rate of 0-07 cb. ft. per hour. Usually 1 
a piece of copper foil (4J sq. in.) was placid in the flask i 
to promote tno oxidation, and the resulting deposits i 
(0 to 2*6%) were separated, washed with petroleum spirit j 
and weighed. The composition of the deposits closely 1 
resembled that of the transformer deposits, and, like them, ! 
they wore nearly insoluble in petroleum spirit but soluble i 
in benienc. 'Iiieir m.pts. ranged from about 70'^' to ; 
220^ C. A heavy deposit was obtained in a relatively short j 
time at 90'’ C, when ozonised air was drawn through the i 
flask. The rate of formation o.' the deposit was aceeleratid | 
■’ by the presence of certain metals, notablj' copjx'r. Thus 
the following amounts separated in 46 hours from an oil 
treated as described above in the presence of the following 1 
metals (area, sq. in.): — Air alone, 0-28; Cii, 0*94; ' 
Fe, 0-88 ; Sn, 0*7 ; Fb, 0*67 ; Ni. 0 .6 : and Zn, 0*28%. 
The dep^isit formed in the jiresence of eop|)er was free 
from that metal, but in the case of lead the deposits acre 
of a pale yellow colour and contained Icail {c.g. 36%). 
The amount of sludge s^arating dejicnds upon the dewee 
of purity of the oil. Treatment with sulphuric acid or 
caustic soda, or filtratiou through fuller’s earth, removed 
unsaturated or readily oxidisablc substances from the oils. 
Thus after such refining the amount of deposit formed by 
an oil was reduced from 1 to O l %. Ntmierous commercial 
oils gave no deposit in th(' oxidation test after 46 hours at 
160'' C., and o^c sample withstood the test for 160 hours. 
To prevent or minimise the formation of deposits in trans- 
formers it is nexjossary to avoid over- heating, undue access 
of air to the oil, conditions leading to the formation of 
ozone, and contact of the oil with clean surfaces of copper, 
iron or lead. (»S('C also this J., 1913, 1000; 1914, 961.) 

■-(I A. M. 

A9f}haltums ; Methods for determinimj the melting jmnts 

, ,1. (jj. Miller and P. P. Sharpies, Proc. Aracr. 

Soc. Testing Materials, 1914, 14 [Reprint.] 6 pagas. 

(/OMrABATiVK determinations of the m.nt. of diffenmt 
samples of asphaltum showed that the mettiod of heating a 
half-inoh cube of the material in an oil-bath is not satis- 
factor^" owing to the small range of temperature, and 
the fact that certain sarnies are heavier than the oil. 
Hubbard’s method {Dust Preventives and Bond Hinders. 
p. 361) of heating the culie susjiended from wire (No. 12 
B. and S. gauge) at a height of 1 in. from the bottom of j 
an air-bath at the rate of O'" F. (6*" C.) per min. gave good , 
rcfliilts both with pitches and asphaltums. Various modi- i 
fioations of the “ ring and ball ” method arc used in com- I 
mercia) 8|ieoifications. In these the m.pt. is taken when 
a steel ball (| or ] in. in diameter) tonemes the bottom of 
the apparatus. The disort^pancies between the results | 
given bv tht«e modifications wore found to Iw duo to i 
esBentiaf differences in detail, such as the dimensions of ' 
the a|fparatU8 and the rate of heating ; arid standanlisatioii 


of all details is necessary if comparable results are to be. 
obtained. It is suggest^ that tne rate of heating should 
be 6 ' C. |)cr min. (see also this J,, 1914, 470). — C. A. M. 

NapfUhenic acids ; Study of the . {Prelisninary 

communkatUm.) 1. P^koff. J. Russ. Phys.-Chom. 
Soc., 1914, 46, 178. Bull. Soc. Chim., 1914, 16, 784—785. 

From the naphthenic acid fraction having a b. pt. corres- 
ponding tt> the hexahydrotoluic acids, amides were 
produced wnich, after crystallisation from water, had a 
m. pt. of 124^^ — 128'M‘. ; by fractional crystallisation of 
the latter an amide melting at 221° — 221'6'’C. was 
obtained. The amide of -hexahydrotoluic acid obtained 
by Markownikoff in 1893 (m. pt. 166°— 166° C.) was found 
to consist of two sterco-isomeridcs. one of which fused 
at 221 — 221-5'’C., and was identical with that prepared 
from the iia])hthenic atuds. — -W. E. F. P. 

Defection and determination, of solid hydrocarljous in 
admixture with fatty acids. Verona-Rinati. See XTl. 

Methods for tin prcparalkn of artificial rubber from, di^'erent 
raw materials, inHudivg petroleum. Pyhala. See XIV. 

Seismtiion of mixtures of saturated and nnmturated hydro- 
carbons by means [of permanganate. Nametkine. 
See XXIJi. 

Viscosity measurement and a new viscasi meter. Flowers. 
XXIII. 

Patk^jts. 

Coal or other fuel; Apparatus for pre.^mring and sorting 

eamminuted or powdered . T. M. ('oyle, St. Louis, 

U.S.A. Eng. Pat. 26,291, Nov. 6, 1913. Under Int. 
Conv., Sept. 3, 1913. 

PowKRKD coal from a grinder is taken u)) by the suction of a 
fan Ol blower and delivered with the air current into a 
cyclone or other dust S'.qiarator. The air escapes from 
this separator into a chamber, enclosed by cheese-cloth or 
fine gauze, arranged beneath the air-inlet bell on the 
suction side, of llic fan. The dust from the separator 
discharges into a sorter, which comprises a rectangular 
casing divided into two compartments hy a vertical 
partition having ojxuungH regulated by flap-valves. A 
fan conneotcil with the outlet of the sorter draws a current 
of air from adjustable orifiew in the outer wall, transversely 
through one compartment and through the opuiiiigs in tin; 
, partition into the second compart nient . The dust, entering 
I the fii-st compartment falls on to deflecting plates which 
I arc inclined ilowmwards alternately from the opposite 
; walls, and the lighter partiele.s arc earriod by the air 
■ current int') the second comj>artmcnt, where part is 
i dcpositctl, the remainder being collecUii in a cyclone 
I sefiarator. The heavy particles which collect in the first 
I compartment of the sorter are returned to the grinder. 

— A. T. L. 

I 

I 

Fuel and other briquettes and of briquette, and other binders ; 

Manufacture of . D. d. Davis, Balham, J. T. 

Armstrong and J. Mordan, Hughenden, and Petroleum 
Solid Fuel (Parent) Co., LUL, London. Eng. Pat. 
22,738, Oct . 8, 1913. 

A BixpKK suitable for the manufacture of fuel briquettes 
or for road-making purposes is made b}' mixing the 
natural bitumen, gilsonite, with crude Mexican, or other 
suitable bituminous oil, or with tar. A hardening sub- 
stance, e.g., iron chloride, may bo add^ if desired. — W. H. C. 

Fuel blocks. J. E. G. M. de Jouffrev, Chasselay, France. 
Eng. Pat. 14,689, June 17, 1914.'^ Under Int. Conv.. 
June 18, 1913. 

Finely ground coal is mixixl with 4 — 6% of an agglomcrant 
capable of vitreous fusion at about 200° C., heatod with 
high-pressure steam to about 170°C. and briguottod. 
The agglomerant is oomjiosed of fine glass maker’s sand 



VoI.xxxiIl,No. 24 .] Cl.IIb.~I)BSTRUCT 1VE DISTILLATION; HEATING; LIGHTINa 


U#7 


fi parte, oarbonate or other salt capable of forming 

a flux with the sand, 10 parte, and extra fine Portland 
cement, 18 parts. — W. H. C 


for eleanina and puriMng oUt and other Uquidt, 
U.S. Pat. 1,115,827. See I. 


Lignum vitae aavfduM ; Method of utilising . fManu^ 

Mfure of Jirelighlersl J. Forehaw, West Kirby, 
Cheshire. Eng. Pat. 1292, Jan. 17, 1914, 

Ijgnum vit;e sawdust is eomproased into moulds and 
heated to 160'’ P. (71° C.) whereby the natural resin 
exudes and converts the sawdust into a coherent mass 
which Ignites and burns easily.— W. H. (\ 


Makhig ammonium phosphate (/or fertilising pufpossSt 
fmm'gasliq%tor\. CCs. Pat. 1,115,044. i8wX\^. 


Hb. -DESTRUCTIVE DISTILLATION; 
HEATING; UGHTING. 


Steam getmaled by quenching coke ; Method of and meane 

for Mining . H. Koppers, Essen- on- the- Ruhr, 

Germany. Assignor to H. Koppers Co.. Chicago, 111. 
U.S. Pat. 1,116,297, Nov. 3. 1914. Date of appl., 
Oct. 28, 1913. 


The steam is used for heating water which is afterwards 
brought into intimate contact with the air supply of a 
gas producer -- A. T. L. 


Gas producers. C. M. Garland, C^hicago, 111. U.S. Pats. 
(A) 116,804 and (b) 1,115,806, Nov. 3, 1914; dates of 
appl., Dec. 19, 1913, and May 2, 1914. 

(a) The jiroduccr has a rotary intermediate generator 
chamber, and on the upper part of the fixed cover of this 
a fuel-supply chamber of flattened or oval section is 
mounted eccentrically so that as the intermediate chamber 
rotates aii annular gas passage of triangular section is 
left above the fuel. This passage communicates with a 
gas discharge pipe also mounted eccentrically on the 
upper plate, (b) A fixed stepiied ash-supporting table 
is surrounded by a rotary shell. 1’he stepiied table is 
provided with ojHjnings for the introduction of the blast 
and has saw-teeth mounted on the steps which serve to 
agitate the fuel as the shell rotates. — W, H. C. 


Oas-producer. P. G. Schmidt, Olympia, Wash. U.S. 

Pat. 1,110,131, Nov. 3, 1914 ; date of appl., March 26, 

1913. 

In a producer having an intermediate rotary fuel chamber, 
air is supplied through a central pi|H* at the bottom and 
gas led off tlirough an outlet pijHj which dei^nds from 
the top into the centre of the l>ed of fuel. A secondary 
supply of ail* is delivered througli a water-sealed blast 
pipe to the periphery of the chain be.* above the level of 
the lower end of the gas-exit pipe. — W. II. C. 


Gas from bituminous fuel ; Process of producing . 

O. C. Berry, Glendale, Ohio. U.S. Pat. 1,116,216, 
Nov. 3, 1914 ; date of appl.. May 6, 1908. 

The fuel is charged into a producer having the gas outlet 
intermediate between the to}> and bottom, and a sufficient 
pro)K)rticm of the hot gas is drawn through the up])er 
part of the producer to distil off the tarry vapours from 
the raw fuel. The mixture of vapours and gas is returned 
to the eombustion /.one either alone or mixed with air. 

— W. H. C. 

Petroleum emulsions ; Treating -. K. E. Ijaird and 

d, H. Raney, Taft, Cal. U.S. Pat. 1,116.299, Nov. 3, 
1914. Date of appl., July 22, 1914. 

The emulsion is “ broken ” by lEissing it upwards between 
electrodes which are brought intermittently to a sufiioiently 
high potential differenoe to cause the conducting particles 
to coalesce in chains. When the potential difference 
is removed, these chains break up into “ globules of free 
water.”— A. T. L. 


Light source , New standard . L. A. Jones. Amer. 

Illuminating Engineering Soc. J. Gas lighting, 19 14, 
128, 430 -431. 

An aootylene burner of the type illustrated has been 
found to make a serviceable secondary photometric 
standard when accurately adj usted, 
though it is not reproducible to 
the precision necessary for a 
primary standard. The tip, A, 
IS of the Bray air-mixing type, 
consuming 0*26 ob. ft. of sas per 
hour, giving a oylindrioal flame 
about 3 mm. in diameter and 
60 mm. high. The oylindrioal 
metal hood, B, has a rectangular 
opening at C, from the edges of 
which metal leaves extend inwards 
to within about 2 mm. of the 
flame, forming an aperture, about 
3 mm. high by 10 mm. wide. 
The acetylene used was purifled 
by passing through bleaching 
powder and potassium chromate, 
and then carried through a 
regulator which kept the Uho 
pressure constant to withk 2%. 
Tlie advantages claimed for this 
typo of standard are that it 
gives a good quality light of 
constant intensity, with but little 
attention. — T. F. B. 


Patents. 

Wfmd : Apparatus for the destructive disiiUatwn of . 

S. K. Seaman, Brooklyn, N.Y. U.S. Pat. 1,116,590, 
Nov. 3. 1914. Date of appl., Deo. 27, 1913. 

The wood is delivered into an inclined rotary retort from 
a separate hopper by moans of a sore % conveyor. The 
gases from the retort are cooled and passed through a 
condenser, and the uncondensed gases are passed through 
the hopper in order to remove air from the charge. 

—A. T. L, 


Electric incandescence, bodies suitable for use in glow lamps, 
atid methods of manufacturing same. C. 0. Bastian, 
Ijondon. Eng. Pat. 22,331, Oct. 3, 1913. 
Closely-wound spiral filaments are formed by winding a 
coated wire or filament with suocossive turns in contact 
with one another, and removing the coating after the 
filament has been mounted on its final supportin the lamp. 
A tunpten or molybdenum filament may be coated with 
oxide before winding ; the oxide being removed by passing 
ourront through the filament while the lamp bulb is 
being exhaust^. A coating of copper deposited electro- 
lytically may be used, and other suitable coatings are Ume, 
cotton, varnish and collodion. — A. T. L. 



Briquette [of coke dust]. J. Alexander, Altona, Germany. 
U.S. Pat. 1,117,125, Nov. 10, 1914. Date of app!.. 
Doc. 3, 1913. 

Bii Fr^ Put. 46U065 of 1918 ; this J.; 1914^ 67.*— T. F. B. 


Metallic filaments for electric lamps ; Manufacture of . 

A. Lederer, Vienna, Ass^or to Westinghouse Lamp 
Co., Philadelphia. UB. Pat. 1,116,450, Nov. 10, 1911 
Date of appl., Nov. 11, 1910. 

Bib Eng. Pat: 5388 of 1910 i this J:; 1911, 410;— T. F. Bi 
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IU.-TAR AMD TAR PRODUCTS. 

Tar prices. J. Gas Lighting, Dec., 1914. 

The Joint Committee of the Institution of Gas Engineers, 
representing tar producers and distillers (see this J., 1914, 
1150), report that their efforts to the minimum price 
of pitch have failed, and therefore the proposed conditions 
for delivery of, and payments for tar during the war crisis 
are withdrawn. The Committee therefore recommend tar 
producers to make their own arrangements in regard to 
their tar oontraots. 

Phend ; Compounds of calcium hydroxide with — ■ — . F. F. 

Seliwanoff. J. Russ. Phys.-Chem. Soc., 1913, 46, 
1635—1656. Bull. Soc. Chim., 1914, 16, 224—226. 
The most stable compound of lime and phenol is obtained 
as white flattened needles or square prisms by the action 
of aqueous nhenol on calcium hydroxide or carbonate 
or metallic calcium. It becomes brown under the influence 
of moisture and light, but may bo kept indefinitely in a 
sealed tube in absence of air. When dissolved in water, 
benzene, alcohol, other, etc., it is decomposed into its 
conmonents and it must be regarded as having the formula, 
2C,H50H,Ca(0H),. When heated to 106"— 120° C. in a 
dry inert gas, it loses one mol. of phenol ; the second mol. of 
phenol is displaced only at a higher ri^mporature. The 
constitution, HO.Ca.O.C^H^, is ascribed to the mono- 
phenol compound, which is decomposed by water. It 
was not found jmssible to replace the hydrogen of the 
phenolic hydroxyl group by calcium ; metallic cal- 
cium has no appreciable action on fused phenol. 
Hydrates of the di-phenol-compound were prepared 
by various methods : they had the general formula : 
2fca{0H),,4C,H60H,(2n-fl)H20, then^ to 4. By 
evaporating a solution containing 6*6 grms. OaO and 
69'9 grms. C^HsOH per 100 c.c. in a vacuum exsiccator 
at 6“ — 8® C., crystals of Ca(0H)g,4C,H50H were obtained, 
whilst solutions richer in phenol yielded crystals of 
Ca(()H)8,6CjHjOH. Solid solutions of calcium hydroxide 
in [ihenol and also of magnesium hydroxide in phenol and 
of calcium hydroxide in thymol were also obtained. — A. S. 

Pyridine ; Determination (f . G. Malatesta and A. 

Germain. Boll. Chim Farm., 1913, 53, 226. Annali 
Ohim. Appl., 1914, 2, 277. 

The oflioial Gorman method for the determination of 
pyridine is based on the formation of the cadmium chloride 
double compound, to which the formula, CdCl2,20BH^N, 
is ascribed. The authors find that this gravimotrio method 
gives good results only if solutions of high alcohol concen- 
tration (at least 90%) be used and the formula, 
Gd01,,CBH6N, be accepted for the double corojwund.— A. S. 

Chlorination by means of aqua regia. Chlorination of 
benzemt thiophene^ toluene^ and mesilylene. R. L. 
Datta and F. V, Fernandes. J. Amer. Chem. Soc., 
1914, 86 , 1007—1011. 

Aqua regia is a convenient reagent for chlorinating bydro- 
cvbons and other substances not easily oxidised % nitric 
acid. The mixture of hydrocarbon and aqm reqia is 
warmed, with occasional agitation, the conations being 
varied accordingly to the product desired. From 100 o.c. 
of bensene and 460 o.c. of aqua regia (2HC1 : IHNO,) there 
were obtained by fractionation of the reaction ixroduct : 
unchanged benzene, 50 c.c. ; monochlorobenzene, 15 
grms. ; o>dichlorobenzene, 4 grms. ; and p-dioblorol>enzene, 
18 grms. Thiophene yield^ a mixture of about equal 
Qiiantitiee of the mono-, di-, and tri-chloro-derivatives. 
t>om toluene, benzyl chloride and o- and ^-chlorotoluene 
were obtained. Mesitylene yielded mainly the di- and tri- 
chloro-derivatives. — A. S. 

Chhrinaiion and oxidation by means of omm regia ; Simuh 
laiMOfM—— *. Preparation of ckloroanilfrom p-fdiendkne- 
diamim and quind. R. L. Datta. J. Amer. Chem. 
Soc., 1914, 86, 1011—1013. (See preceding abstract.) 

Chloboahil can be prepared from p-phenylenediamine 
more limply and rapidly by the aetinn of aqua regia than 


by the action of potaeaium chlorate and hydroohlorio acid, 
according to Graebe’s method (this J., 1891, 691). 15 grms. 
of ju-phenylenediamine are added to 100 o.c. of aqua regia 
(2HN()3 : 3HC1), the mixture being ultimately heated on 
the water-bath until all acid fumes are expelled. The 
product is washed with water, dried and sublimed : the 
yield is 10 grms. Quinol is also converted into chloroanil 
by the action of aqua regia. — A. S. 

Odour reactions of the phenols. Garrancio and Gomez. 
See XXIII. 

Colour reactions of phenols. {Detection of zinc.] Del 
Gamp. See XXlll. 


IV.-OOLOURING MATTERS AND DY£S« 

Colour industry ; The artificial and its position in 

England. F. M. Perkin. J. Soc. Dyers and Col, 
1914,80, 339—346. 

After a brief review of the history of the coal-tar colour 
industry (compare W. H. Perkin, this J., 1886, 427), the 
causes which led or contributed to the decline of the 
industry in England are summarised thus ; — 'fhe exploita- 
tion of the work of English chemists in Germany owing to 
the imprfect British patent laws and the lack of patent 
laws in Germany during the earlier stages of the industry ; 
slackness on the part of the early British manufacturers, 
after a certain period of proH]>erity ; industrial chemical 
research carried out in Germany but neglected in F'ngiand ; 
German business organisation ; restrictions on the use of 
alcohol. The steps now being taken to establish the 
industry on a largo scale in England are referred to (see 
this J., 1914, 1084), and it is suugestetl that the firms 
now manufacturing colours should enlarge their output 
and obtain leave to work certain Gorman patents , thal- 
many of the raw and intermediate ijrodiicts, such as 
benzene, naphthalene, anthracene, and their derivatives, 
should be manufactured at one or two of the great gas- 
works ; and that a few now companies should be started, 
preferably with capital furnished, at least in part, by 
colour users. In an industry such as that of the artificial 
colours, a number of highly-trained research chemists must 
be employed, as success will rest with the works capable 
of turning out the largest number of new colours and, 
at the same time, improving the methods of manufaoture 
and the quality of the older ones and devising means of 
profitably utilising by-products. In this coimootion it is 
pointed out that the great ])rufits made in the earlier 
Stages of the industry by German tirins were employed 
in the first case to write of! capital ex])enditure and secondly 
to reconstruct their works and provide woll-equipp^ 
laboratories staffed with skilled research chemists. The 
restrictions on the use of alcohol have been considerably 
mitigated (see this J., 1914, 1119), largely owing to the 
efforts of T. Tyrer, but it is stated that there is room for 
considerable improvement in the administration of the 
Government Acts. The use of pure alcohol is of even 
greater importance in the manufacture of drum and photo- 
grajdiic chemicals — an industry almost entirely in German 
hands before the war — than in the colour industry. — A. S. 

Aminoato-compounds ; Some . L. Casale and M. 

Casale-Sacom. Gaz. chim. ital, 1914, 44, II., 395 — 403. 
The authors prepared by the usual method, aminoazo-oom- 
pounds from a-naphthylamine and the diazo-compounds 
of some O'Substituted aniline derivatives. The azo group 
proved to be in the para position with regard to the amino 
group of the naphthy famine. In ^thc uro]^aiion of 
4-o-tolylazo- and 4-o-arusylazo-l-naphthylamine, it was 
necessary to avoid excess of nitrite in preparing the diazo- 
comi^unds ; otherwise the free nitrous acid left in the 
solution diminished the yield of amiuoazo-eompound owing 
to secondary reaotions, among which the formation of the 
corresponding hydroxyazo-oompound was observed. The 
preparation of 4-o-toiylazo-, 4-o-anisylaco-, 4-o-pheneiyl‘ 
azo-, and 4^Qi4roplie(^lazo-l-iiaphthylamiiia> of wrir 
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ywtyl and benioyl derivatives, and of />-naphthylene. 
diamine by rrauction of the tolylazo-compound with »ino 
and aoetio aoid is de8oribed.~-A. 8. 

Eosin ; Th^ copper lakM of . H. N. Gilbert, .T. Phvs. 

Chem., 1914,7,686—618. 

On mixing copper sulphate and sodium eosinaie in aqueous 
solution, the copper lake was produced as a clear red 
solution, in suspension, as a precipitate, or as a jelly, 
depending on the conditions. When solutions containing 
equivalent quantities were mixed and all<»wed to stand, 
monoclinio crystals of copper eosinate were formed, and 
these could also be obtained by bringing together, in 
water, equivalent quantities of colloidal copper hydroxide 
and colloidal eosin (tetrabromofluorescein) : the crystals 
formed after three days. They were difficult to decom- 
pose by acids, and differed in properties from the ordinary 
amorphous copper lake of eosin. Th<* latter is considered 
to be an adscrptioii compound of copper hydroxide with 
eosin, and eosin may be extracted from* an aqueous 
suspension of the lake by shaking with other. This is 
found to be due to the greater attraction of the copper 
hydroxide for the anions of certain salts. On shaking 
with ^etone or alcohol the same change occurred and a 
precipitate of copper hydroxide formed. 

A rapid and accurate method for the ostimalion of 
eosin compounds consists of adding sulphuric acid, 
extracting the liberated eosin with ether and esli- 
mating the amount by use of Wolff’s colorimeter. A 
solution of cobalt nitrate containing 17*84 grms. C’o(N(),), 
per litre has exactly the same colour as a solution of 
sodium eosinate containing 0*00125 grm. of eosin per 
litre, and was used as a standard. — G. H. F. 

Anihocyanifia and anihocyanidim ; Produciion of . 

A. E. Everest. Proc. Roy. fcioc., 1914, B, 87, 444—462, 

and 88 , 326—332. (See also this J., 1914, 18.) 

Althouoh queroitrin gave only anthocyanidin by reduc- 
tion with zinc and acetic acid in the cold, yet the yellow 
gliicosides of the flavonol class obtained from the yellow 
wallflower, yellow daffodil, crocus, tulip, jasmine, primrose, 
etc., yielded directly anthocyanins (glucosidal) without 
any intermediate production of anthoeyanidins (non- 
glucosides). Provided the reduction was not carried too , 
far no subsequent oxidation was in any cose necessary ' 
for the production of the anthocyanin pigment. Contrary ] 
to the \uewB of Willstktter the red pigments thus obtained j 
by roduotion are held to be identical with the natural ' 
anthocyanins, since they show a complete similarity of j 
behaviour, being stable in acid solution, unstable in ■ 
alkaline solution, decolorised by Imth oxidation and ^ 
r^uotion, and also in neutral solution owing to isomerisa- 
tion, the colour being reproduced on the addition of acids, 
)vith which they form red oxoniiim salts. The absorption 
spectra of the artificial and natural pigments are also 
similar.— G. P. M. 

I 

ColourtfM maUtra of Rhammia catharticua. J. Oesch and ! 

A. G. Perkin. Chem. Soc. Trans., 1914, 105,2360 — 2367. i 
The colouring matters present in the berries of Rhamnua i 
catkariieua (Hungarian berries) are found to consist I 
mainly of kaempferol, C|tH|oO«, with a kaempferol ’ 
methyl ether, Ci|Hi|0«, and rhamnetin, C.fHi^O^, and a 
small quantity of quercetin, CjjHjqO^. The first three of 
these are beiieved to be identical with the colouring 
matters isolated from Rhamnua caiharticua by Tschiron 
and Polacco (Arch. Phami., 1900, 288, 469) and described 
by them as rhamnolutin, CuHj^O,, rhamnocitrin, 
C.jH^O*, and /?- rhamnocitrin, CjjH.oOj, Krosowski 
(tnis J., 1909, 326) only succeeded in isolating rhamnetin 
and quercetin from these berries. Compared with Persian 
berries, the berries of Rhamnua caiharticua gave much paler 
and duller shades on mordanted woollen cloth.— G. H. F. 

Briiialh numufaeture of aniUne Afts, Manchester Guardian, 
Deo. 9, 1914. fT.R.] 

Lobd Mopltok, at a meeting of rejpnMeptativee of the 
textile tradee of Lanoashire and Yo^hitp, held at Man- 


chester on Deoember 8th, referred to the need for the 
manufacture of aniline dyes in this country. 

England consumed £2,000,000 worth of dyee a year { of 
this amount barely one-tenth was produced in ihk 
coun^. Stocks of dves were rapidly diminishingi a^ 
praotioall^ Switzerland was the only nation from whom 
we could expect help, but Germany was threatening— and 
carrying out the threat-^to stop all the supplies ot Inter- 
mediate products unless the Swiss manufacturers under- 
took not to export any of the dyestuffs to this oountiy. 
Some English hrms wore manufacturing sucoessfuUy, but 
their productions were altogether inadequate. 

Assuming t^t the war was brought to a suooessful issue 
for the Allies in a political and military sense, the position, 
ill his opinion, would not be equally favourable from gn 
industrial point of view. They knew how the two dye 
trade rings in Germany, while competing at home, worked 
together against the foreigner. If peace were deolared 
at this moment, the English textile industry would be so 
nmch under the domination of the German dye-pr^uoing 
industry that it could boycott it and overcharge it in the 
supply of dyes and it could hamper thc^ industry pending 
the time when it could challenge its very oxistenoe. The 
contemplation of such a prospect made him feel that it 
was his business to sound a warning against the idea that 
this trouble was only temporary. The danger threatened 
more in peace than in war. 

The sole cause of England's falling-back and Germany’s 
pre^ess in this groat industry was that the Germans were 
perfectly prepared to undertake the intelleotual stn4y 
neooBsary to master a new science. The English ooold 
do it just as well ; in their great works there were En^h 
ohemists fully as effioioiit os the Germans. But unfoftn- 
nately the holders of capita) in England had had litt4e 
sympathy with knowledge that they did not themselves 
possess. The consequence hod been that meat inventions 
had fallen dead in England. They had been offereid in 
Germany, and accepted, and the consequence had l^n 
great industrial production. Because tlie masters, the 
capitalists, had no sympathy with this self- preparation for 
a difficult task, there was no career for the young men who 
wore willing to study. They were paid salaries quite in- 
suffioient for the training tney had gone throufl;h ; that 
was why we were so poorly represented in the industrial 
ranks by chemists. As regard natural possessions, we 
were as well placed as Germany. The one thing was the 
difforonoe in the human element ; it was not in intellectual 
capacity, but in the industry and the willinraess to study 
to the bottom the subject which was in hand. We shonld 
not get a chemical industry like the Germans unless we 
trained ourselves for it, had faith in it, and embarked our 
capital in it. 

Many objections had been urged against the scheme for 
the manufacture of dyes in this country. To the obiection 
that there was a lack of technical skill, he had diffiouJty 
in returning a polite answer, for we had the command of 
abundant technical skill to oreate an industry. T|ie 
processes wore mostly well known, although a practised 
man might pt a bettor yield of a particular product. 
The whole of the dyes of the class to which be xefemd, 
could certainly bo produced in this country if proper 
plant and direction were provided. 

It had been objected that it was impossible to compete 
with the German producers, but even in Germany mdi- 
vidual firms wore able to compete against the combines 
and maintain a profitable export business ; there were 
some firms in this country : that proved that competition 
in production was not impossible. If mamifaotnre toon 
plsoe on an economical unit — that was, on a eoale 
which was adequately great — the advantages from pro- 
duction on an enormous scale were very small In com- 

5 arisen. Certainly England, with its great demand for 
yes — and much of its demand was limited to compara- 
tively few dyes — could start an industry which oonld 
ohallenp if not e^iial the economy of the bigsett worki. 

Another objection had been that if the ^eme were 
carried out, consumers might be supplied with dyes at Ism 
than cost price. He did not think that would happen, 
because if the Germans invaded the English market, the 
“ ‘ producer would be able to retanate by iavadfag 
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the Eastern markets where the Germans derived the 
profits which enabled thorn to attack the English industry. 

There must be a great national effort to create a com- 
pany, working under tin* conditions of other companieH, 
suffering froni its blunders, and profiting by its wisdom, 
but there were three conditions to be satisfied, or it would 
l)c a failure. The first condition was that it must be large, 
and, therefore, indepondtmt and beyond attack. It must 
also bo national in the sense that it will bo removed for 
ever from the temptation of listening to the voice of the 
charmer inviting it to enter a combine. The company 
must be not only powerful but one the loyilty of which 
was ne(M*s8arily beyond all doubt, and that could only 
be got by Government assistance on such terms that the 
Government couhl stop it ever entering the backward 
path which would ruin its national unity. It must also be 
co-op<^rativo. 'rhe producer must be the consumer, and 
they would never link up all those industries unless those 
who us<‘d the dyes were interested in the production and 
therefore supplied a piefcrcntial market. 

if a company were formwl under thost^ conditions it 
would be assured a long and successful existence, but if 
any one of tho thrtM* (-Msentials was omitted, it was pre- 
doomed to failure. 

In reply to a question, Ijord Moulton exprtissed a hope 
that associated industries would rise? round this companv 
to produce the raw materials, the manufacture of which 
was more akin to the heavy chemical trade than to the 
dye trade. He therefon* thought that this work would 
fall into tho hands of other imlustries. and that it would 
bo to the benefit of all. 

A resolution was carried unanimously approving a 
national effort on the general lines laid down by the 
Government. 

British dye industry. Times, Dec. 23, 11114. 

A •CIRCULAR issued on Dec. 22nd by the Board of Trade 
('lommittee on Aniline Dyes, states that at. a meeting of 
representatives of important firms and associations making 
use of artificial dyes, held on Tuesday, Nov. 10th, a (bin- 
mittee was appointed as representing the trtules concerned, 
with authority to confer with the representatives of the 
Board of Trade with a view to the elaboration of a scheme 
on the linos of the memorandum submitt^jd. The com- 
mittee appointed was Mr. lAinnox Doc (('alico Printers’ 
Association, Ltd.), Mr. Milton S. Sharp (Bradford Dyers’ 
Association, Ltd.), Mr. H. W. Christie (United Turkey 
Red Company, Ltd.), Mr. Chas. Diamond (English Sewing 
Cotton Company, Ltd.), Mr. G. Marchetti (John Crossloy 
and Sons, Ltd.), Mr. K. D. Pullar (J. Pullar and Sons, 
I^td . ). This committee has been engaged upon the elabora- 
tion of the scheme already referred to, which involves the 
formation of a jbint stock company having for its object 
tho manufacture and supply of synthetic colours. The 
Government are preparect to assist such an effort on the 
following lines : — A limited company to be formed under 
the Companies Acts with a share capital of £3,000.000, 
^vided into 3,000,00o shares of £1 each. The Government 
to advance to such company £1,500,000, bearing interest 
at the rate of 4% per annum and secured as a first charge 
on the assets and undertaking of the company, and be 
remyable in 26 years. The company shall remain British. 

It is propos^ to take over certain existing oolour 
works and use the plants to their full capacity for the 
manufacture of such dyes as are essential. Arrangements 
have been made with Read Holliday and Sons, Ltd., for 
the extension of their plant to increase their output, and 
it is proposed that the new company shall take over the 
business and undertaking of Read Holliday and Sons, 
under an option which has been obtained. It is intended 
to negotiate for the acquisition of other businesses in the 
same way, and also to take steps to acquire a suitable site 
and erect works thereon. The Committee also hope that 
it will be pomble to make arrangements on co-operative 
lines with existing oonoerns in Switserland. 

New inUred in natural indigo. Oil, Paint and Drug Rep., 
Nov. 30, 1914. [T.R.] 

Tai crippling ol the synthetic indigo industry has been 
iumed to account by wh British and Indian trade prets 


I as an occasion to revive interest in the restoration of 
I natural production. The movement to break the German 
! synthetic monopoly was started in London two years 
I ago, but despite all efforts the vegetable dye failed to gain 
' headway. J!^ny dyers and consumers would now lend 
their support to the restoration of the natural industry, 

I but the crop season is now so advanced that arrangements 
, to secure an increased outturn in the near future cannot be 
; made, latest advices from Calcutta indicate that the area 
for the cultivation of indigo w-ill prove about 20% 

! less than that of last season. In 1895-6 exports roaclu^ 
their maximum at 187,337 cwt. ; in 1902-3, a period 
follow'ing the establishment of the syuthotio dye in Europ<\ 
the exports fell to 65,337 cwt. ; while in 1912-13 they only 
reached 11,857 cwt. The United Kingdom has been most 
faithful among the principal consuming countries to 
retain the natural dye, althotigh the country’s requirements 
have been steadily curtailed. 

Among tho strongest merits of the artificial dye were the 
more uniform character of its effects and the cosier methods 
of its operation. The percentage of indigotin in vegetable 
indigo had oft en proved difficult to determine. Wool tukds 
more reotiily to the natural dye. but. while the artificial does 
not yield quite so bright an effect, its colour is constant. 
To encourage the development of the natural industry, 
two proposals have l)een made: (1) to subsidise the 
industry in India, and (2) to restore the obligatory natural 
indigo clause in all government contracts. This clause 
is said to have bt‘en deleted under pressure of the German 
' monopoly combined with representations on the part of 
English dyers. The. indigo planters are urged to do 
thoir share for the industry hy u more systematic method of 
cultivation of the best varieties, a better system of dye 
extraction and more rigid «‘conomy. References are 
made to the opportunities for the dev(‘lopment of a 
British synthetie indigo industry, aiid laboratoru's of tho 
' United Slates are not likt'ly to remain idle. 


Report of ('hetaicaU and Dyestuffs ('ommiltee to New Yoik 
Section of Amer. Chem. Soc. See ’Prude Heport. 


Patents. 


; AzodyeMuffs. H. Ijovinstein, J. Baddiley, and lA^vinstein, 
Ltd., Blackley. Eng. Pat. 25,.547. Nov. 8, 1913. 
This invention relates to dyestuffs of the gom'ral formula. 
R.N,.D.N 2 .M.N 8 .G.N,.K, where R represents the residue 
of resorcinol or w-aminophonol, D that of a p-diainine, 
M that of a middle component capable of further diazotis- 
ation after combination with a diazo compound, G that 
of 2-amino-8-naphthol-6-8ulphonic acid, and E the residue 
of a-methylindole or a pyrazolone. 'Phey may In? obtained 
by diazotising a monoacetyldiaminc such as 4-acetamino- 
l-iiaphthylamino-6- or 7-sulphonic acid, combining with 
M, which may be l-naphthylamine-6- or -7-8ulphonic acid 
or a w-aminocreaol other, re-diazotising and combining 
with 2-amino-8-naphthol-6-sulphonic acid, diazotising and 
combining with tlu; methylindole or pyrazolone, hydrolys- 
ing, again diazotising, and finally combining with resorcinol 
' or m-aminophenol. Fast green shades are obtained by 
' treating with formaldehyde fibres dyeti with the products. 

— T. F. B. 


Sulphur dye«. K. P. Oralort, M. Buff, and J. Flaohs- 
laender, Elberfeld, Germany, Assignors to Synthetic 
Patents Co., New York. U.S. Pat. 1,112,446, Oct. 6, 
[ 1914. Date of appl., Deo. 6, 1913. 


PHTHALOTKRINONE compounds haying the formula, 






in which R represents a naphthalene nuoleus, are treated 
with alkali polysulphides and copper or copper com- 
pounds. The p^uots dye cotton l^wn shades, fast to 
j l^ht. (Compare Oer. Pats. 253,239 and 258.984; this 
1 J;, 1913,16, 90.)— T.P.B. 
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Artificial K^ilkit ; Damage caused by acid to 'Qtid its 

P. VVeyrich. Pftrbor-Zrit., 1914. 26, J14— 

Ihjc daniagi' known uh “ A'art/y/rn.w,” oanoed by the 
jJieHenco of unHtuble sulphuric acid eat<^rH in artificial 
silks made by the collodion process (see this J., 1913, 89), 
is particularly troublesome in the oasi* of silks dyed from 
baths of basic dyestuffs containing acetic acid. The 
sulphuric esters are extremely sensitive to hydrolysis by 
hot dilute acitbi, even acetic acid, with formation of frei^ 
sulphuric acicl. 'I’his migrates during drying to those 
parts where eva[M>iation is most intense* and becomes 
concentratt^d at those prtints. 'fhe damage may be pix*- 
venttnl by drying the silk diixHitly from a final bath 
containing 8 12^0 of a salt cabbie of combining with 

the free sulphuric acid, e.g. sodium acetate, lactate or 
formate, or borax. i3yed artificial silks 
finished in this manner will staiul the 
stability lest and can 1 h‘ healed to 140'^ t\ 
without loss of strength or colour. It is 
desirable that tlu‘ manufiu;timu‘ of the 
silk should undertake the stabilisation of 


l)ohaviour in warm liquids is to be examined, the pointer 
is adjusted to sero immediately before warming. The 
method is useful for determining the most suitable eon 
oentration of oaustio soda and time of immersion for mer* 
t^ising cotton ; the critioal temperature at which the 
fibre has the greatest turgesoeuec — a point -frequently of 
importance in dyeing: and the detormination of the 
dcgriH' of bleaching of vegetable fibres and detection of 
certain faults which occur in manufacture. In the ease 
of cotton in caustic soda solution, the pointer rises to 
a ceitain height in a shorter time the h*ss pure is the 
sample. — A. S. 


i^eUulose and lignoceilnloMc, (’. F. (*ross. J, S<Kt. Tlvert 
and I'ol.. 1914, 30, 340—361. 

'I’he lignoccllulose complex is composed of two or more 
celluloses in union with a lignonc complex, the con- 
sfituent groups of whioli may be represented by the 
general schematic formula : 
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the goods bt'fore delivering them to the dyer. The 
unstable sulphiirie esters may bo decomposed by heating 
the silk impregnated with sodium aoctati^ at 140®C., 
then Avashiug and drying without, heat. — J. F. B. 

Textile JihtvA ; Su'elling of on immersion in uniter. 

K. .lustin-ilueller. Assoc, gen. dcs Chim. de Tlnd. 
Text,, Pans, May, 1914. .1. Soc. Dyers and (Vd., 1914, 

30, 354 -355. 

Thk author has devised “ a lurgometer ” (see fig.) for 
measuring the degree of sw’elling, or “ turgescoiice,’* of 
solid suhstanees (“ turgoids ”), jwrticularly organic sub- 



staiioes, on immersion in water or aqueous solutions 
under certain conditions. Textile fibres are best examined 
in the form of threads ; whilst with woven material, 
threads of warp and weft are preferably examin^ 
ately, although narrow strips may be used. The 
thread is fastened at one end to a glass or metal rod 
and at the other to a movable lever. A, the longer arm of 
which indicates the degree of swelling on a graduated 
scale, C; the la^r portion (10 cm.) of the thread is 
immersed in the liquid. With odd liquids the pointer is 
adjusted to zero before the liquid is introduced, and the 
movement of the pointer is o^rved at intervals jfirst of 
1 min., then of 6 mins., and later of 10 mins., the tern- 
peratum of the solution being also noted: When the 


The lignonc and celluloMc preserve their relationship 
iinalti^rtHl tbrougb such reactions as hydration and hydro- 
lysis, in which both complexes aix^ equally attacked, 
and esti'rifioatioii, in which only the OH group of the 
celluipe arc directl^v involved. Attention is oalled to the 
speoitie. colour reactions of lignooellu loses with aniline salts, 
diamine bases, and |>hloroglucinol (see this J., 1899, 619; 
1907, 941, 942) and with ferric fcrricyaiiide (this 1893, 
lot); of these tben» is some evidence that the former 
may be ilue lo hydroxyfurfural formed from and within 
the Ugnotu* e.omplcx ; they are not given by lignoeellulose 
which has been subjocted to prolonged (ligostion with 
liighlv diluted sulphurous acid. It has been shown 
previously (this .1., 1908, 802 ; also Kiig. Pat. 6016 and 
Fr. Pat. 383,064 of 1907 ; this ,1., 1908, 330) that the 
lower acetates of cotton cellulose resist dyeing with 
substantive dyestuffs. Tests by H. Lyster Jameson have 
now demonstrated that whilst all other known textiles — 
in thoir natural condition, bleached, or treated by various 
methods — were completely disintegrated after priods 
varying from a few days to 6 weeks when immersed 
in sea w'ater under natural conditions, acotylated cotton 
(monoaoetate) was unchanged externally, bad retained 
its strength, and had not lost weight, even after iramersion 
for 8 months. The acetylat<ed cotton is generally pre- 
p.'iied in the form of yarn but can also b<^ produoed in the 
form of cloth. — .A. S. ^ 


Pulp industry ; Progress in chemical . A, Klein. 

Papiorfabrikant, 1914, 22, 601 — 603, 634 — 636. 

Thb majority of the materials used for papr-making in 
(lermany arc derived from wood and straw*, only about 
5% of rags being employed. In Europ fir, spruce, pine, 
and larch woods are principally used, together with some 
Mjplar and beech. Formerly the losses amounted to 20% 
rom peling and boring out branohes, with 16% duo to 
sawing into discs, 3 om. thick ; tbeso losses are now 
reduced to 6 — 6% by hand-peling and 10~ 12% bv 
mechanical peling. Formerly only 22 — 36% yielos 
of pulp were obtained; the sulphite process now yields 
46-^8%, the sulphate process 36 — 38%, and the soda 
process 30 — 38%. By increasing the pressure in- the 
digesters the time required in the sulphite process has 
b^n reduced from about 36 — 48 hrs. to 9 — 10 hrs., while 
the use of moohanioal stamp to ram the material in the 
digesters has increased the capacity to 86 — 96 Ulos. 
p*r cb. metre. Vertical digesters have replaced the 
earlier horizontal typ with improvement in speed . of 
filling. Bulphite liquors containing largo amounts of 
free acid are employed ; and the iiiddental sulphuric 
acid is reduced by thorough cooling of the gases and 
absorption surfaces ; the Injurious effects of selenium 
in the pyrites used is almost wholly avoided by peventing 
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formation of doit in roastinff. Mechanical pyritec roaeting 
furnaces are employed and rotary instead of station^ 
sulphur furnaces. The tower system of liquor preparation 
is now used more frequently than the tank system. By 
the recovery of waste gases and by reducing Imbcs of gas 
and fibre the consumption of sulphur has ^n decreased 
considerably ; formerly 100 kilos, of unbleached pulu 
required 46—90 kilos, of pyrites or 18—20 kilos, of 
sulphur : at the present time 25 — 26 kilos, of pyrites or 
10—11 kilos, of sulphur suffioc. 

The older soda process using 5 — 5|% caustic soda solu> 
tions has l>een largely displaced by the sulphate process. 
This process uses liquors such as the following : 1*5% 
Na,CO„ 6*2% NaOH ; 2*20o Na.S, 0*3% Na^SO* ; pressui-es 
up to 8 atm. being employed. The intr^uction of improved 
machinery and processes have led to the recovery of up 
to 00% of the soda instead of 58% as in f(»niier times. 
Of the numerous proposals for the utilisation of waste 
liquors for the manufacture of e.g. tanning materials, 
fertilisers, feeding stuffs, dyes, alcohol, etc., the author 
states that none have given practical results ; the most 
promising are the processes devised for alcohol production 
(see this J., 1910, 810, 1052, 1265). Strehlenert's process 
(this J., 1913, 652) seems to be practicable, in inis the 
sulphite )i(}Uor yields alcohol, plaster of Paris, sulphur 
dioxide and a fuel with a calorific v^lue of 7(MM) cals. 
Ky Kinmann's procoss (see this J., 1914, 307) 500 kilos, of 
** carbon, " 100 kilos, o^ spirit and acetone and 100 kilos, 
of motor spirit are said to be recovered per ton of cellulose. 

Bleaching of pulp is carried out by means of hypo- 
chlorites, or by electrolytic chlorine ; formerly 100 kilos, 
of pulp required 30—35 kilos, of bleaching powder, 10% 
or less now suffices with a loss of only 4 — 9% of fibn\ 
Attention is called to the }M)8Bibility of utilising such 
materials os broom rice and flax straw, baml)oo. 
Savannah grass, maize stalks, etc. — R. 0. P. 


Mechanical pulp , The grinding of spruce, for . J. H. 

Thickens. IJ.S. Dept, of Forests Bull. ; Papierfab. 

1914, 12, 275-281. 

Tiik results previously reported (this J., 1913, 132) are 
republished with fuller details and additional matter. 
The coefficient of friction between the stone and the wood 
varies according to the nature of the wood, being lower 
for steamed than for raw wood ; it decrensos gradually 
as the pressure of grinding is raised. In industrial practice 
the wood is nearly always seasoned for a long |>eriod before 
grinding, but in addition to apiireciable loss by rotting 
the pulp prepared from seasonea wood is shorter in fibre 
than that from green wood ; steaming the wood before 
grinding gives longer fibres and stronger pulps but darkens 
the colour. At J'.ow pressures of grinding the consumption 
of power j)or ton of pulp is higher for seasoned than for 
steamed wood, while at high pressures the n^verse is the 
case. For green wood the power-consumption iH*r ton 
is lower than for cither soasoni^ or steamed wood. The 
power sunplied to the grinder under like conditions of 
■peed ana pressure is the same for ^een as for seasoned 
wo^, but It is less for steamed wood. The rate of pro- 
d notion of pulp from green wood is more rapid than from 
seatoned or steamed wood. The yield of pulp per 190 cub. 
ft. of solid wood of various species is directly proportional 
to the dry weight per cub. ft. It is approximately the 
same for seasoned as for green wood, but if taken on the 1 
basis of a cord of rough wofxl, there is probably more loss 
trith seasoned wood owing to decay. The yield of pulp 
from steamed wood is considerably lower, owing to decom- 
position and solvent action, and it fails as the severity 
of the treatment is inoreas^. The quality of the pulp 
is not greatly influenced by the moisture in the wood 
or the weight {ler cub. ft. With wood of rapid growth 
t^ yield per 100 ft. is lower and the pulp is softer 
than with slow-grown woud but the strength is practically 
the same. Some valuable manufacturing data are 
obtained by comparing the power consumption per ton 
per unit of strength ; tne efficiency in this respect reaches 
a maximum and ^en decreases. The yield of pulp 
from trimmed wood is 88% by weight ; the balanoe lost 
is divided btiwsefi the senmnings (^7%) and the wsste 


waters (5 — 10%) including both soluble and insoluble 
matters.— ^T. F. B. 


Sulphite ceUuloae ; Resin in . Papierfab., 1914, 12, 

282. 

Troubles due to the separation of the resin on the fibres 
in the digester were found to be more frequent in winter 
than in summer and were avoided by washing the pulp 
with water at 10° — 20° (\ forced in from below upward 
by a centrifugal pump. The rinsing from above down- 
j wards, which is also necessary, was periormed with warm 
water at 40° CJ. collected by condensing the steam blown 
' off from the digesters and utilising other sources of waste 
; heat.— .r. P. B. 

I Pulp chests and the regulation of pulp. 0. Janata, Papier- 
fab., 1914, 12, 180-189, 219—221. 

1 Fob general purposes when two pulp chests are provided 
I for a paper machine each may have a capacity equivalent 
; to one hour’s working or may hold the contents of 4wo 
I beaters diluted to a concentration of 3% of dry pulp. 
An average capacity is 22 cb. m. In German paper-mills 
chests with horizontal shafts and semicircular bottoms 
are preferred to the vertical cylindrical type ; the pulp 
should always enter at the end opposite the outlet. The 
stirring is i^rformed by two spiral bars connected by arms 
to the main shaft with a clearance of 5 — 10 cm. from 
the walls of the chest. The shaft is journaled outside 
the chest and passes through stuffing-boxes in the ends ; 
it is driven by worm -gearing at a speed of 5 — 10 revs, 
per min. If the chest is placed at a low level, the stuff 
j must be withdrawn by a pump discharging into a feed-box 
I to the machine with an overflow back to the chest. 
Bucket- wheels are more common than pumps and require 
less attention ; these are attached to the stirrer shaft 
i and empty the pulp into a feed-box situated in the chest 
: at a level from which it can run on to the machine. If 
I the chest is placwl sufficiently high the buckets can be 
) designed to lift an excess of pulp and an overflow be 
provided back to the chest; generally, however, the 
scoops arc arranged without an overflow. Pumps have 
the advantage that the quantity of dry pulp fedto the 
macdiine is loss affected by variations in* the concentration 
and height of the stuff in the chest than the older type 
of bucket-wheel. These advantages, however, may be 
obtained also with bucket-wheels by working with an 
overflow, as indicated, and by fitting Steinbook’s buckets 
in whic!h the quantity lifted is automatically kept constant 
whatever the height of the stuff until the latter falls below 
the level of the recess in which the buckets dip. In any 
form of chest, regular working can only be ensured by 
maintaining a steady concentration of the stuff ; for this 
purpose an automatic measuring tank for the water 
employed to wash down the beaters is very useful. Peed- 
boxes aith overflow are provided with a sensitive regulating 
valve for paming the stuff to the machine ; an independent, 
quickly-closing sluice should he provided for stopping 
the flow without interfering with the adjustment of the 
valve. — .7. F. B. 


Oxford India paper. Papierfabrikant, 1914, 22, 606—606. 

This paper, formerly made only in England, is now made 
in other countries ; it must be as thin as possible, weigMng 
under 30 gnns. per sq. metre, non-transparent, and very 
resistant to ink penetration. It is made principally from 
linen rags, a “ standard receipt ” being 80% of best 
bleached white linen ; 10% of best white bleached ootton ; 
6% of bleached straw pulp ; 2% of finest white loading 
I (e.g., talc) ; 3% of waste. The rags are boiled with 1—^ 

I of soda for 3 hrs. at 3 atm. pressure,' washed carefully and 
bleached with 1—2% of chlorine until snow-white. 
Ultramarine is used for colouring and Indanthrene Blue 
R.S. for tinting. Beating is carried on for 2B-~34 hrs. 
in engines of up to 100 kilos, capacity, with sharp blades 
to as to obtain a short non-transparent whole staff. 
Cone engines have proved very suitable ; sand traps 
most be used on pulpiiig and beating maohines. Fapw 
machines of 160—170 m* width sm moat satislhstoif, 
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ruiuii^ at not more than 40 motree per min. ; wire aboat i 
Xo. 00. The strainers should be first a rotary strainer 
followed by a flat one, having slots 0*4 mm. wide 
and fitted with an automatic cleaning device. Shaking 
should be severe and short. Suction should be weak 
and couohers and presses lightly loaded so that the paper > 
may have a thick handle. Stone rollers should be em* , 
ployed for the wet-press. The paper must be lightly | 
calendered ; moist calendering is not used. — B. 0. P. 


[Paper.'\ Sizing; Dfteriion of rosin and animal . ‘ 

Kolimann. Papierfabrikant, 1914, 22| 371 — 372. 

Of the numerous proposed tests the author considers 
that Raspairs and the tannin tests art' the only ones 
useful for rosin and animal sizing respectively. RaspaiVs 
test for rosin . — The pawr is moistened on a microscope 
slide with concentrated sucrose solution, the fibres are | 
teazed out and the excess of liquid romove<l by blotting , 
paper ; on applying concentrated sulphuric acid a distinct 
red colour indicates rosin sizing. Tannin test for animal 
sizing . — ^The paper is warmed on a microscope slide with 
water, the paper is then removed and tannin solution ■ 
added to the extract ; a brownish amorphous precipitate 
indicates animal sizing. Both tests should l>e applied 
only in absence of casein or fat. — R. 0. P. 


Kapol' and alcon and the bitter principles, vnr and resin 
contained therein. Matthes and Streioher. See Xll. 


Patents. 

Cloth ; Process of preparing for testing its resistance to 

nearing. A. Kertosz, Mainkur, (iermany. U.S. Pat. 
1,116,077, Nov. 3, 1914 ; date of appl., March 14, 1914. 

The material is prepared by wetting and pressing, tailing, 
treating with alcoholic, hydrocarbon or ethereal liquids 
and raising and pressing. — d. F. B. 

Vegetable fibres ; Process of preparing . 0. T). Burton, , 

Assignor to The Burton <'o., Boston, Mass. U.S. Pat*. ; 
(A) 1,115,500 and (B) 1,116,343, Nov. 3, 1914; datos I 
of appl., April 6, 1914 and March 27, 1913. . 

(A) Dk^jummkd fibrous material is treated with an oily , 
substance in the form of minute particles in presence of I 
an acid, or is immersed in a liquid carrier conUining an | 
acid and minute oily particles in suspension. The liquid | 
may be produced by partially saponifying an oily substance | 
with an alkaline saponifying agent and adding thereto a 
vegetable acid. (B) The oily substance in the form of 
minute particles is applied without the addition of an 
acid, and if used in the form of an emulsion the latter may 
be made by partial saponification by means of a weak 
volatile saponifying agent. — .T. F. B. 


VL-BLEACHINO ; DYEING ; PRINTING ; 
FINISHING. 


Bkaehing of wool fibre. A. F. Musgrave. Textile Colorist, 
1914, 86 , 337-^338. 

OxTDTSiKO agents, as sodium and hydrogen peroxide, totally 
destroy the natural colouring matter of wool, while 
reducing amnts, as sulphur dioxide, reduce the oolouring 
matter, wluoh is slowly oxidised back to its original colour 
in air. Hence in praotioea double bleach is used, first 
with peroxide and then with sulphur dioxide. S^ium 
peroxide is superior to hydrogen peroxide in that it is less 
bulky and owing to its greater stability, is less danprous 
to store, but in iho labour involved in making up the bleach 
baths the advantaM lies srith hydrogen pqroxide. By 
fui^ng soap to the bleach bath it is possible to sOour and 
hleiwh at the same timei*-^: H, P. 


Silk hank dyeing ; Hydrolytic dissoeiaium MoioUd by 

and light (photolysis) in relation to . B. 0. Sommer* 

hoff. ParW-Zeit., 1914, 85, 171—173. 

Hydrolytic dissociation plays an important part in 
many operations of the silk-dyeing industry. Dissociation 
is considerably intensified by the application of heat, and 
the similar influence of air and light has been recognised 
in practice by the custom of working the yarn in ssu) 
out of the liquor. Two special instances of this type of 
reaction arc quoted : (1) The method of degiimming rgw 
silk in a soap-and-air lather instead of in the liquid bath 
enables the process to be completed in a shorter time 
and with less expenditure of soap. The influence of the 
air and light inoreksesthe activity of the hydrogen ions 
of the water, intensifying the hydrolj^is of the sodium- 
fatty acid salt and cnnsequ(tntly the emcionoy of the soap 
bath. In the exposun^ of soaped goods to the action of 
air and sunlight m laundry work, reactions of a similar 
order play a part. (2) The washing of silk treated with 
stannic chloride in a machine provided with revolving 
rolJere is another instance of hydrolysis. The cold water 
quickly decomposes the stannic chloride into oxyohloride 
and hydroxide ; in a short time no more hydroohlorib 
acid can be detected with methyl orange. If the washed 
silk be then exposed to air and light a further quantity of 
hydroohlorie acid makes its appearance owing to the 
further hydrolysis of the oxyohloride. Hence it is adyan- 
tageous not to wash continuously but to stop the machine 
from lime to time to expose the goods. — J. F. B. 

Vai-dyestnffs ; The action of ” solution salt ” on . Haller. 

Farbt^r Zeit., 1914. 28, 8—10, 26—29. 

Ltohten.stkin (this J., 1913, 134) regards the action of 
sodium benzylsulphaniiate (“ solution salt *’) on vat 
dyestuffs as being comparable with that of the protective 
; colloids such as sodium protalbinate. The author, wWle 
I confirming Lichtenstein's capillarity results, oonohides 
from ultramicroHcopic observations that their action 
is quite different. “ Solution salt " greatly increases the 
degree of dispersion of the colloidal mioellse of Hydron 
I Bliie and its leuco derivative but sodium protalbinate has 
the reverse effect and gives a turbid dye- vat. Hydron 
Blue when suspended in water shows a large proportion 
of coarse particles and a few mioellffi ; reduction by hydro- 
sulphite slightly increases the degree of dispersion and 
the addition of sodium carbonate very considerably 
increases it. In practice, in order to obtain the maximum 
deflocculation of the coarse particles of dyestuff, it is 
therefore advantageous to add the "solution salt" and 
dyestuff together to the water, then the alkali and flnqljy 
the hydrosulphito. A reduced dyo-vat is not a solution 
j of the sodium salt of the leuco oompoifhd but is still a 
I colloidal solution and the dyeing results, as reganfti 
I intensity, are directly proportional to the degree' pf 
dispersion of the miocflic. Thus with equivalent dye- vats, 
the vat containing " solution salt " gave the deepest 
shade on cotton, the ordinary vat gave lighter shades, 
while the vat containing sodium protalbinate, owing to 
the suppression of adsorption phenomena, gave very pale 
dyeings. Sodium chloride act* as a t3rpioal eleotrolyto 
causing aggregation of the micellss. The action of 
! " solution salt " is quite specific ; it has an effect the 
reverse of that of an electrolyte, but on the other hand 
I it does not act as a protective colloid, since the baths 
! containing it, unlike those to which sodium protalbinatp 
I has been added, are still sensitive to dilute solutions of 
1 electrolytes. It* action is physical and not chemical, 

; since the whole of the “ solution salt " mi^ be removed 
unchanged from the bath by dialysis. — *T. P. B. 

Naphthal AS and its use in eaUoo printing. Ai 
Lomanowitsoh. Farbor-Zeit., 1914, 175—177. 

Nafhthol AB is the anilide of 2.3’hydroxynipiitllpi5 
acid which when developed on cotton with certain dlasd 
salts gives very bright and fast colours. For printing, 
the cloth is paaded with a solution of Naphthol AS m 
caustic soda, with castor oil soap and sodium acetate, 
l^e gbods Hre dried slnd printed t for blae^ with ttUckenea 
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diaeotified dUniiiidine ; for red, with diasotued p-nitro-o- 
toluidine. The addition of aluminium sulphate to the 
diazo solution is necessary but the use of copper chloride, 
recommended bv the makers, is considered to W injurious. 
The colours obtained are superior to those produced 
with ^-naphthol and faster to steaming; a mixture 
of the two naphthols may sometimes be used to modify 
the shade. The whites of the printed cloth are difficult 
to clear in the ordinary way, but if a little caustic soda 
bo added to the soaping bath at 02° C*. the clearing is 
satisfactory ; if other colours arc also present, dyestuffs 
fast to caustic soda must be employed. For dyeing 
piece goods, Naphthol AS, developed with diazotised 
dianisidine with aluminium acetate, gives full indigo 
blue shades. A [ninted discharge is obtained on these 
by means of hydrnsulphite NF ana antbraquinune, but the 
discharge is more difficult than on /it-naphthol colours. 
Th(^ goods must be strongly steamed for at least 5 minutes 
and the white cleared in alkaline soap solution followfKl 
by bleach liquor. White and coloured reserve effects 
are obtained by print ing on the Naphthol AS ground with 
tin salt mixture containing basic dyestuffs if desired, 
drying and then developing with the diazo solution. 
Yam treated with a mixture of Naphthol AS and 
formaldehyde may be dved with diazo salts without 
intcrmeiliate drying. — tT. F. B. 

Smiling of fibres on iinmeision in imter, dust in- 

Mueller. Nee V. 

Vn.-nAClDS ; ALKALIS ; SALTS ; NON- 
BIETALLIC KLEMEMTS. 

Aridi; Exportation of from Jtalg. L’Tnd. (lum., 

Min. e Met., 1914, 1, 449. (See also this J., 1914. 897.) 

limply to a petition of the Turin Ohamber Comineree 
the Italian Minister of Finance has stated that it may be 
possible to allow dehnito quantities of sulphuric and 
hydrochloric acids to be exported after consideration of 
the oiroumstanoes in ea(di instance. — Cl, A. M. 


i Poiath salts. Summary for 1913. (Compiled by W. C, 

! Phalen, U.S. Qeol. Survey, dhem. Eng., 20, [3]. 
Chem. News, 1914, 110, 219—221, 231—2^, 241—244, 
251—252, 261—262. 

Thj£ saline potash deposits of California, Oklahoma, and 
Texas were examined, and it is estimated that at Series 
Lake, Cal., ))OtasBinm compounds, equivalent to 6,000,000 
tons of chloride, are available. A firocess has been devised 
, by Chap)X‘ll (this J., 1913, 910) for obtaining potassium 
sulphate and alumina from alunite which is widely 
I distributed in certain of the Western States, and attention 
is drawn to the fertilising value of this mineral, whether 
raw or roasted, and also of the kelp found along the 
Pacifle coast (see also Skinner and Jackson, this J., 
1913, 618). Further investigations on kelp were made, 
and several companies formed for making potash 
t and fertiliser from this source (see this J., 1912, 227, 
1177 ; 1914, 1086). Processes for the extraction of 
I potash salts from silicate rooks (this J., 1913, 487, 699, 977) 
are reviewed, and one process (this J., 1911, 966) is said 
I to be in experimental operation. The shipments of 
I potash salts and potash fertilisers, in metric tons, from 
I the German potash mines, for native and foreign con* 

I sumption, during 1911 and 1912, were: — 

i Tablk 1. 


1 

1911. 

1012. 

Muriate of potash 

1 

443.867 

471,436 

Sulphate of potassium 

110,12.3 

116,728 

Sulphate of magneniunt and potassiiuu 

4«% K,804 

49,014 

56,987 

40% K,8()4 : 

144 

173 

Manure salts— 



Minimum, :W“o K|0 i 

38.620 

48,060 

Mlnlnmm, 20% K,0 

109,812 

174,867 

Minimum, 30% K|0 ; 

67,502 

64,614 

.Minimum, 40% K|() ' 

379,790 

483,877 

Kalnit and sylvinit 

3,312,632 

3,261,003 

Carnallite, etc 

80.660 

70,462 

Total ! 

4,041,6.64 

4,736,106 


Potash 


Table 11. 

Exports of German potash sails in 1911 and 1912. 

I 1011. 


Muriate of potash 

Sulphate of |M>tnssiuin 

HiUphate of potassiuni'iuaKUosiuni 

Carnallite, with at least 0“o and lew tlmn 12% KjO 
Raw potash salts, wttli from 12 to K|0 
Haw iiotash salts, with mwo than 1 5% and less thi 
Manure salts. Including ixitash salts with 
Abraum salts, Stassfurter salts, etc 


K,0 



Total. 

To United States. 

'I’otnl. 

To T'nited States. 

Kio 1 
.... 1 

1 

329,751 

109,620 
282.674 (a) 

1,167.972 

] 

229,431 

66,893 
143,776 (rt) 

1 

! 

286,628 
85,462 
48,540 
( 6,863 

862,084 
^ 35,629 

:173,666 

1 31,322 

190,776 

.36.866 

14,172 

461,279 

20,533 

149,907 

1 9,678 


1,889.826 

1 

' 

1 

1,720,887 

890,610 

(rr) Includes iiiaiiure salts. 




Table 111. 


Potash saUa imported into United States for the calendar years 1919-1913, tn pounds. 


Potasli. 


lOlO I ^11. j 1912. 

Quantity. Value (dolsO : Quantity. Value (dots.) { Quantity. Value (dols.) 


1913. 

Quantity Value (dols.) 


Carbonate of. . 
Caustic, not inclu* 
ding refined . . 
Cyanide of .... 
chloride of .... 
NItmte of (salt* 
netre), crude.. 
Siuiihnte of ... . 
AM other 

Total .. 


18,963,619 

1 616,371 

20,332,900 

636,356 

20,580,846 

658,348 

1 

21,436,683 

652,685 

8,804.696 

881,878^75 

1 346,388 

! 5,252,373 

7,060,887 

(0)2,114,684 

609,119,193 

287,116 

(0)316,027 

7,651,684 

9,578,487 

1,138,569 

482,265,665 

365,860 

169,627 

7,229,100 

,8.500,120 

1,028,167 

478,826,857 

386,147 

148,000 

7,120,055 

11,496,904 

86,162,874 

8,389,684 

1 833,854 

! 1.426,975 
, 387,662 

7,945,747 

121,039,102 

4,688,940 

265,061 

2,227,820 

442,042 

7,315,581 

97,161,010 

3,609,444 

216,492 

1,769,676 

316,080 

9,876,010 

88,565,078 

6,114,748 

262,675 

1,688,114 

554,687 

510,101,652 

, 8,868,623 

672,205,588 

11,826,106 

621,409,602 

10,726,006 

614,488,408 

10,702,162 


fa) Fifurea cover period Mnea July 1. 
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Tabus IV. 

Pot a$h « alt8 imported for eonaumption inio the United States for the calendar years 1911-1913, in pounds. 


<'arbonatc of, cnidr 

CauMtio, not tnrhiriinc rolliuHl 

Cvanidu of 

(Itloriilc of 

Nitrate of ('^altiK'tri'), erutle . 

Sulphate of 

\ll otlier 


V^lue (dolfl.) j Quantity. 


7,fl2r,,a82 
n,floo,4tu 
720, doU 
482,520,800 
0,51 1 ,208 
08,287,150 
10,858,875 


Quantity; Valno (dolt.) 


284,858 

9,715,878 

272,073 

870,506 

8,648,758 

(u) 342,056 

109,484 

1,395,987 

205,037 

7.229,121 

j 475,261,505 

7,075,745 

202,899 

1 9.652,366 

261,078 

1,788,845 

! 88,098,193 

1,677,429 

761.611 

10,067,144 

950,005 

1u,692.28.> 

! 612,139,916 

10,708,913 


(n) Inelndiiig refined. 


Tablk V. 

Frrtilieers imjforted and entered for ronsmiplian in the United Stoics, 


1909-1913, in **hng tons.*' 


.Vp/tiite 

Bone-dunt (or ani- 
mal cAtbon) and 
bone ash, fit only 
for fertiliHiiiK pnr- 

p08Pf« 

( Jaleinin cyunnnude 
or nitrolim .... 

f I nano 

Kalnit 

M.'Uinre salts, inrln- 
dluK double 
inaniire salts . . 
•IMiosiihat.os. crude 
Slag. l)aMic, ground 
or uiiBround .. 
All other stihstane<'s 
used only for 
manure 


1900. 

1 1010. 

1911. 

191: 

Quantity. 

Value (8). 

! Quantity 

1 

Value ($).' 

Quantity. 

Value (f>. 

Quantity. 

2,925 

10,013 

1 


1 - 

20 

! 800 

j 

100 1 

29,035 

i 686,291 

1 

' 48,979 

i 

1 

1 1,140,476 

86,866 

943,472 

117,717 j 

(u) 1 

44,197 1 
168,948 1 

j 

' (u) 1 

772.674 1 
854,998 

8,540 

83,666 

582,197 

I 177,552 
667,870 
! 2,798,198 

5,292 

86,869 

568,957 

202,496 

774,815 

2,748.140 

9.811 ' 
19,128 i 
511.976 , 

(tf) 52,968 
9,983 

601,804 1 
99,060 

147,242 

21,706 

1,013,000 

28,040 

159,796 

16,1.58 

1 .660,040 
157,894 

171,757 ! 
28,821 1 

690 

5,880 

10,774 

98,650 

12,622 

87,994 

12,596 ' 

1M4.85U 1 

2,879, 84.'» 

195,991 i 

8,894,279 

197,810 

4,098,821 

127,982 ; 

488,581 ! 

5,918,565 j 

1,013,991 1 

1 

9,520,071 

1,029,875 

10,762,472 

999,888 1 


Quantity. Value (8). iQiumtlty. Value (•). 


KH) I 1,4(K) 2,902 22,471 


878,080 .86,012 


0.8J1 4!>3,510 20,729 1,410,248 

10,128 I 829,024 10,074 518,429 

511.070 , 2,880,802 105,880 2,201,730 


171,757 ! 1,707,057 228,087 2,245,609 

28,821 I 281,255 17,121 124,816 

12,590 111,800 18,180 180,455 


(f/) Not Hcpurak'ly ciaKsifled. 


Salts which contain two eolvenie of crystallisation ; A class 
• 'T- K. Marah. Chom. JSoc. Trans., 1 911, 
106, 2368—2370. 

(!rysta^ of KHgl3,Hj(),3(()H,)aCH), woro obtainwl 
by cooling a solution of potassium atul mercuric iodides 
(molecular proportions) and water in hot methyl carbonate 
and by crystallising KHgl,,!!,!) from the same solvent. 
The salt, NH,ligI,,H,C),2((^H,)-C‘03 was similarly 
prepared, and RbHgl3,H,O,2((^H,)j0O,, by adding 
f'O methyl carbonate. Molecular pro- 
portions c»f silver iodide and sodium or potassium iocbde, 
dissolved in a mixture of methyl carbonate and water, 
yielded crystals of Nal,Agl,2H/),2(OH,),CO, or 
Kr.AgT,H,0,(CH,),(JO,.-F. Holu. ' * * 

Ferrous chloride and nitric oxide ; A supposed crystalline 

eomjiound of . I. Belhicci. Gaz. chim. ital., 19U 

44 , TT., 384—389. 

Thoma.s (Bull. Soc. Chim., 1806, [3], 18, 386) claimtHl 
to have obtained a crystalline conifHiimd, Fe(^lg,NO,2BJ), 
bv the action of nitric oxide on a saturated ethereal solution 
of ferric chloride. The author finds that dry nitric oxide 
has no action on a solution of anhydrous ferric oldoridc in 
anhydrous ether, if moisture be excluded. In presence 
of water reaction occurs : the solution becomes dark 
green and a small quantiiv of nitric acid is formed. If 
the solution be evaporatea in vacuo over sulphuric acid, 
the original yellow colour is restored, and a yellow micro- 
ciystallino residue is obtained as described by Thomas. 
T^ consists, however, not of the compound desorilied by 
him, but of ferric chloride together with a small quantity of 
nitric acid. (8e<t also Manohot, this J., 1914, 042, 643.) 

*— A. S. ^ I 


(6) From August 5 to December 31. 


-F. Soon, 


Metals : Itisplacrment of from aqueous stdutions of 

their suits, t»f hydrogen at high temperature and pressure. 
W. N. Ipatieff and A. K. iStarynlccvitoh. J. Hubs. 
rhy»-('hem. Soc., 1914, 46 , 172—173. Bull. Soc. 
(niim.. 1914, 16 , 763. 

From a satiirsted solution of mercurous nitrate, hydrogen 
under a pressure of 130 atmospheres caused the deposition 
of bright yellow crystals of 2Hg0,Ng05,Hj() (in wMch 
globules of meresury were visible under the miorosooiio) at 
160'^ C., and metallic mercury alone at 226'^ C., the solution 
becoming acid in the latter case ; from a solution of 
mercuric nitrate with hydrogen at 120 atm., orystabi, 
similar to the above but mixed with HgO, wore obtained 
at lion'., and mi^tallic mercury, with cnstals of HgO, 
at 240" — 260" (!., the latter solution also becoming acid. 
At 220^" V: with hydrogen at 196 atm., white needles of 
Gd(N0g),,(!d0.2H,0 were <le)K)site<l from a 2Ar-solution 
of cadmium nitrate, the deposit obtained at 260‘" — 260° C. 
with hydrogen at 220 atm. lieirm similar but containing 
crystals of cadmium. From a £V-solution of cadmium 
siilphak* with hydrogen at 250 atm., CdS04,Hj|0 and 
occasionally cadmium wert^ obtained at 220° (3.-, and 
needles of CdS at 270 ’ — 286” C. A basic salt was 
defiosik^d from a 2i^-Hnlution of zinc nitrate at 290° C. 
by hydrogen at 140 atm., and crystals of ZnO at 320° — 
3,30" 0. ; the de}Kmit obtained at 350° (i. with hydrogen 
at 360 — 380 atm. was similar to the preceding but con- 
tained microscopic cr>^stals of zinc. Crystals of Zi^ 
were dofiosited from a 2iyr-so]ution of zinc sulp^te at 
290" C. by h>drogen at 250 atm. From a 2iV-MOlution of 
magnesium nitrate ciyetals of MgO were detiosited at 
340° 0. by hydrogen at 230 atm. ; while a basic solution 
of MgB was obtained from a 2i^<solution of magnesium 
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Bolphftte at 340° C. with hydrogen at 340 atm. Heated in 
a quartE tube, a 2.y'tolution of nitric acid waa com- 
nletely converted into NH, at 370° C. by hydrogen at 
^ atm., while a similar solution of stilphuno acid was 
almost completely decomposed into at 350° C, by 
hydrogen at 238 atm. In the presence of water, freshly 
precipitated zinc oxide was not reduced at 380° 0. by 
hydrogen at 320 atm.— W. E. F. P. 

iJiiric oxide and chlorine ; Rate of combination of gaacma 

. 7. .1. E. Coates and A. Finney. Chem. Hoc. 

Trans., 1914, 106, 2444—2462. 

Nitric oxide and chlorine wore allowed to mix in equivalent 
proportions and the rate of decrease of Tiressuro, at constant 
volume, was observed. Velocity constants, calculated from 
the results obtained at 0° and 14*8° C., indicate a reaction 
of the third order, as required by the equation 2N()+Clj--- 
2 NOOl. The temperature-coefficient was approximately 
1*23 for an increase of UP C. ■— F. Soon. 

Nitrogen trioxide ; Dissociation of gaseous- ■ U. .\I. 

Jones. Chem. Soe. Trans., 1914, 106, 2.310 — 2322. 

(Compare H. B. and M. Baker, this J,, 1907, 1276.) 
The vajiour density of a sample of nitrogen trioxide, 
which had been dried for two years ,over phosphorus 
lientoxido, was determined at a series of temperatures, 
pressures, and volumes ranging from 15° — 138‘(J., 106 — 
818 mm., and U05—0-2 litres respectively. The riisults 
obtained (36*07 to 24 00) are in agreement with the 
assumption that the liquid is mainly in the form of N^O, 
molecules, which increase in number on drying and are 
blue ; a certain number of NOj (or NJO4) and NO molecules 
are also present, owing to incomplete drying. On vaiwri- 
sAtion, the N4()j molecules dissociate (almost completely 
at 140” C.) to give NjO,,, NOj, and NO in equal volumes 
(the reverse change taking place on cooling). Both N^Og 
and NjO, arc colourless or nearly colourless in the gaseous 
stale. — F. Hodn. 

Cerium and hydrogen ; Reciproi'al action of . 1. 1. 

Joukoi!. J. Russ. Phv8,-Chcm. Hoc., 1914, 45, 2073. 

Bull. Hoc. Chim., 1914,* 16, 631. 

('ERlUM when heated in an atmosphere of hydrogen 
rapidly absorbt^d the gas at about 350° C. Between 450° 
and 510° ( 1 . the dissociation pressure was about 1 mm. 
so long as the pro|)ortion of hydrogen did not exceed that 
corresponding to ; lieyond this the dissociation 

f reasure increased with the hydrogen concentration, 
t is concluded that the hydride, CeH,, is formed, and 
that this hydride is capable of dissolving hydrogen. — ^A. S. 

Sulphur and selenium ; Preparation of colloidal solutions 

of in glycerol and erythritol and mixtures of the 

same. P. P. von Woiraarn. J. Russ. Phvs.-Ohem. Soc., 
1918, 46, 1689-1690. Bull. Soc. Chim.; 1914, 16, 180. 
SoLtmoirB of sulphur or selenium in glycerol or erythritol 
whan cooled to very low teratwraiuros, c.g. — 80° C., 
yielded ooBoids of varying degrees of dispersion according 
to tlM rate of cooling and the concentration. When added 
to eold water, these produots yielded colloidal solutions, 
those of sulphur being colourless and transparent, or more 
or less opalescent, and those of selenium being, orange, 
red or pink. The solutions possess considerable stability : 
the orange selenium sol showed no perceptible change 
idt«r 10 days. Above 160” C. the sulphur glycorinosois 
acquiied a deep blue colour. — A. S. 

I/Md and the end product of thorium. Part /. A. Holmes 
and R. W. Lawson. Phil. Mag., 1914, 28, 823—840. 

It has been suggested recently that the end produots of the 
disint^ation of uranium, thorium, and actinium arc all 
isotopic with {i.e. indistinguishable chemically from) 
ordinaiy lead. This view has been practically established 
so far as the end product of uranium (uranium lead or 
radium G) is concerned, the ratio Pb : U being constant 
in minerals of the same geological age and increasing with 
the age in the case ol.minerals of varying age. Analysis 
of a number of I^Tonian minerals ana oomparison of 


published analyses of minerals of varying geological 
age has now shown that there is no constancy in the Pb : Tb 
ratios for minerals of the same age, and hence that thorium 
E (thorium lead) cannot be a stable isotope of lead, but 
must disintegrate slowly, losing radiations which have 
so far escaped detection (the half-period of decay has been 
caloulAled to bo 6 X 10* years by R. W. Lawson, Nature, 
July 9, 1914). It is suggested that the stable end products 
of thorium and actinium are respectively bismuth and 
thallium. — A. S. 

Thorium D ; Volatility of . Note on the. relative 

p-arlivities of thorium C and 1). A. B. Wood. Phil. 

Mag., 1914, 28, 808—818. 

An active deposit of Th 1), untreated, or treated with nitric 
acid, volatilised at 620° C., but at 270° C. after treatment 
with hydrochloric acid. This is in accord with the views 
of Schrader (this J., 1912, 685), Russell (this J., 1912, 
686), and Barratt and Wood (Proc. Phys. Soc., London, 
June, 1914), that active deposits of radioactive substances 
are capable of forming definite chemical compounds. 
Th D recoils in the atomic state from Th C, whetber the 
latter be free or combined with acids, but from thorium 
active deposit dissolved in hydrochloric acid, a portion of 
the recoiling atoms of Th !> sjipears to recombine with 
chlorine lilKirated by the disintegration of molecules of 
thorium chlorid<\ 

Thorium 1) is completely volatilised above 700° C., 
whilst Th C volatilises only at about 780" C. This method 
was used to obtain Th C free from Th 1). and pure Th J). 
The relative /9-act ivities of the two products were found 
to be 1*5 : 1. — A. S. 

Radium in India. fT.R.] 

M. (!. A. Crumt, of Bombay, while on the Singar 
estate in the Gaya district, states that : The pitchblende 
mine on Abrakhi Pahar, a small hill situated about half a 
mile duo oast of the village of Bbanekhayi, is now being 
worked. It is only 42 foot deep, as without aid of any 
mechanical contrivances jirogress is necessarily slow. 
Over 8 cwt. of pitchblende has been won, and there is 
every prosyiect of finding further segregations at a depth 
yielding a richer supply of the precious mineral. Outcrops 
of tripliB' (a ferrous manganous fluophosphate that seems 
to be associated with pitchbUmde) have l»oeii found 
in other parts of the estate. Both pitchblende and uranium 
ochre have Iwon known for many years to occur in the 
Gaya district at the Singar mica mines, though very little 
has been done to ascertain the amount available. 

Saitpetre. tn Texas. Oil, Paint, and Drug Rop. Nov. 23, 
1914. [T.R.J 

A SUPPLY of nitrate of jmtash is reported to have been 
discovered near Alpine, Texas. A company will be 
formed to place the product on the market. 

Japan's drug and chemical trade. Oil, Paint and Drug 
Reporter, Nov. 23, 1914. [T.R.J 
Since the beginning of September many lar^e orders 
for chemicals and arugs have been received in Japan 
from Russia. These aitiolos had formerly been obtained 
in (Germany, and more recently from England and the 
United States. The demand for iodine compounds, 
acetic acid and other chemicals has boon particularly 
large, and they are being exported from Kobe firms te 
Russia. 

Hungarian chemical industry. Chem. and Druggist, 
Dec. 4, 1914. [T.R.J 

Of all branches of Hungarian industry the chemical 
factories have suffered most from the war ; 7(1 per cent, 
of the dye and general oheraioal manufactories have been 
stopped, the only exception being the mineral oil works, 
whicn are fnmishing benxine for the army. The stocks 
of raw material for this industry, however, will soon be 
exhausted. Only three sugar factories are at work, 
the others being stopped booim of laok of railway ladlitiee 
for Mie oonveyanoe of the beets. The glass industry is also 



V4ii.jcxxiu.,xo.js.] Oi.viii.-MQi,Aa9icaBuutK& Okix^uiunitoiuxjmuui 




periously affected; only four of eighteen ghm laatorioB 
are at work, the others having had to stop on account of 
lack or raw material or of capital. 

Patents. 

Burner Mees ; Method of separating loater from 

J. B. F. Horreshoff, Assignor to General Chemical Co., 
New York. U.S. Pat. 1,113,437, Oct. 13, 1914; date 
of appl, Feb, 17, 1911. 

Burner gases which have been treated with dilute 
sulphuric acid are rapidly cooled from 200'^ to 100” F. 
(93^ to 38° C.) and the condensed liquid removed. 

— F. Soon. 

Sulphuric acid ; A pparains for the concentration, of — — . 
it. Bithcll and J. A. Beck, Belfast. Eng. Pat. 25,620, 
Nov. 7, 1913. 

A HOLLOW column, heated internally, is provided on (he 
outside with a number of superposed gutters through 
which the acid gravitates successively. The inner walls 
of the troughs an< constituted by the column itself, whilst 
the outer walls, which are curved in vertical section, have 
each a out to allow the overflow of acid into the trough 
immediately below. A valve regulates the flow of acid 
into the uppermost trough, and the bottom trough has 
a curved outlet. The column is constructed of iron or 
other material and may be built up in sections. — F. Soon. 

Sulphuric acid; Tray m dish for use, in the concentration 

of [by the ciutcade system |. ♦! . A. Beck, R. Bithcll, 

and J. A. Beck and Son, Ltd., Belfast. Eng. Pat. 
26,802, Nov. 11, 1913. 

A SHALLOW vessel, with a flanw at its upf)er part, designed 
to rest upon the brickwork oi the flue, so as to allow the 
body of the vessel to fit completely into the aiwrturc 
provided, and thus expose a relatively extended surface to 
direct contact with the heating gast^s. (Reference is 
directed to Kng. Pats. 2205 of 1872 and 28.39 of 1870.) 

— F. SODN. 

Sulphuric acid ; Tubular apparatus for treating corrosive 

liquids more especially for concentrating by steam 

heat. P. M. IVitchani and The United Alkali C’o., 
J.,td., Liverpool. Eng. Pat. 29,642, Dec. 22, 1913. 

Thk joints between the protective coverings of the tiilwH 
and the lining of the evaporation vessel are so made that 
they are not subjected to the pressure of the fluid (r.g., 
steam) passed through the tubes, and the joints of the 
tubes with the chests, for the inlot and outlet of the 
boating fluid, are so arranged as to bo out of contact 
with the liquid under treatment. In apparatus for 
concentrating sulphuric acid, for example, the leaden 
lining of the evaporation vessel is turned m at each tube* 
plate hole, so as to form a seating against which the 
flanged end of a leaden sleeve, fitting over the tiibc' 
covering, is forced by means of a nut manipulated from 
the outside, and the ends of the sleeve and cover ani 
burned together in a space provided between the tube- 
plate of the evai>oration vessel and that of the steam- 
chest, whilst the ends of the tubes are expanded into nuts i 
screwed into openings in the inner walls of the steam- 
chests. The tubes are readily removed and replaced. ' 

— F. SoDN. i 

Ammonia stiU. W. H. Wright, Duluth, Minn, U.S. Pat. 

1,114,843, Oct. 27, 1914 ; date of appl., Aug. 29, 1910. 

A COLUMN comprises a series of superimposed rectangular j 
segments, having weirs, and a lower series of segments 
each containing a number of parallel connected canals, 
formed by dams projecting alternately from opposite 
walls. The liquor is heated in the upper segments by | 
ascending hot gases and then passes to the lower seg- 
ments. Vapour “risers,” with saddle-shaped seal ; 
bonnets, in the walls of the canals, allow heated vapours 
to pass through the liquor, which overflows from the 
canals, through removable ducts, to a lime-box and thence 
to the canals of a lower segment, means being arranged 


for the supply of steam to the lowest semasat. The 
' bonnets are adapted to slide 1ongjtud|tta% lifcw the 
i risers and to he removed by hand through openings in 
* the walls. — F. SoDN. 

I ‘ . 

' AmmonUi and alumiwt from aluminium nitride; Process 

of producing , E. Mildo, Goldschmicden, Qerasanyt 

Assignor t-o Aluminium Industrie Aktionges., Neu* 
hausen, Switserland. U.S. Pat. 1,116,003, Oct. 27, 
1014 ; date of appl., .Juno 10, 1913. 

Aluminium nitride is converted by boiling with the 
, hydroxide of an alkaline-earth metal into ammonia and 
an alkaline -earth ahuninate. and the latter is boiled with 
a highly concentrated solution of alkali carbonate, 
the resulting alkali aluminato being treated for the pro- 
duction of pure alumina. Or, the nitride and alkafine- 
earth hydroxide are boiled simultaneously with the 
solution of alkali carbonate, and alumina jirepared from 
the oonoontrated solution of alkali aluminato thus obtained. 

— F. SODN. 


i Cyanogen comjtounds ; Process of preparing . »1. K. 

; Biioher, CJovcntry, Assignor to Nitrogen Products Co., 
j Providence, H.I. U.H. Pat. 1,116,669, Nov. 10, 1914. 

, Date of appl., March 9, 1914. 

j See Kng. Pat. 11,797 of 1913 ; this 1914, 749.— T. F. B. 

1 

I VUI.-0USS : CERAMICS. 
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j Chemicntly resistant glass lacquer. Fox. See Xlll. 


Patents. 

Glasa-mclting furnace, L. Hollo, St. Louis, Mo. U.S. 

1,111,268, Sept. 22, 1914. Date of appl., April 9, 1913. 
In a furnace of the non-rcversible regenerative type, 
burner and down -take flues are disjiosea alternately on 
each side of th<5 furnace body, connecting this with a 
regenoratoi*. Each burner flue and down-take flue on 
one side are opposite a down-take flue and a burner flue 
respectively on the other side of the furnace, whereby 
the produetH of combustion arc drawn in several directions 
through the interior of the furnaoo and are equally dis- 
tributed to the several outlet flues, — A. S. 

Brick dryers ; Gas furnace for . Cf. M. Raymond 

and G. R. Mumma, Assignors to C. W. Raymond Co., 
Dayton, Ohio. U.S. Pat. 1,117,906, Nov. 17, 1914; 
date of appl., Juno 18, 1914. 

The front wall of the dryer has a pocket in the inner 
face with a burner tube mounted in it, and extending 
into the fiimaoe. The communicating air iiamges 
extend longitudinally through the furnace, and odhnect 
the pockc't with the atmosphere through the front wall 
and the chequer work mounted in the liirnaoc on each 
side of the air passages. — G. W. McD. 

Enamel; While . 1. Kroidl, Vienna. U.S. Pat. 

1,117,197, Nov. 17. 1914. Date of appl., Oct. 30, 1912.^' 

See Fr. Pat, 460,228 of 1912 ; this J.. 1913, 488.— T. F. B. 


lX.-BUlLDniG MATERIALS. 

Patent. 

Manufacture of fuel and other briquettes and cf briquette 
and otiUr binders. Sag. Pat. 22,738. Bee Ua. 


im Ou X.— MBTALB ; MSTALLUB^, 1NCL01UNQ KLBOTRO IIBTALLURGY. 
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X.-lllli(a8; MKnuURGY, INaininiG 

mJKTRO-MEimUBGY. 

tSpeciJicationd adopted 6f/ the Ameriean tiocieiy for TeMituj 
Materiahf 1914 ; SUituhrd — — . Year-Book of the 
Society, 1914. 

OarbOn^dteel ruiU. ItmpeHion -AmpGaiom rcpnwmtiiig 
tlie ipurchascr Hhall have free entry to the aorkH of the 
manufacturer at all timcH while the contract is being 
executed, and Mhall )m) afforded ail re^aHonable fatulities 
to ascertain that the rails have biMm jnade and loaded 
in accordance with the temis of the Hpetuficaiion. All 
tests and inspections shall be made at the place of manu- 
facture, prior to shipment, and shall be so conducted as 
not to interfere unnecessarily with the operations of the 
mill. Material. — The material shall be sterd made l>y 
the Bessemer or open-hearth process, as provided by 
the contract. Chemical requirements . — The chemical com- 
position of the steel from which the rails are roUed 
shall be within the following limits : — 


50-60 inel. 


Heasenter uteel. 

('% .... (1-07— 0-47 


Mn% 

1*% ninx. . . 
Mi",, innx. .. 


O-SO^ -MO 
010 
0-20 


Opeu-henrth gteel. 


<"V 

Mn% 

P"„ max. 
Hl% max. 


o-;s»~-o-o;i 
0-(t0— (»-!>0 
0*04 
• »-20 


Weights, lb. iHT yO. 


70-84 iiiel. 8.'» 


100 iliel. 101-120 iiu l. 


0-40—0 50 
O-HO MO 
0-10 
0-20 


0-45 0 .55 
0-80 -MO 
O-IO 
0-20 


0-4.V 0.55 
0*80— MO 
0-10 
0-20 


0-.5:5— 0-66 0-62-0 75 

0-60—0-00 i 0-60—0-00 

0-04 I OOt 
0 20 0 20 


0-62 0 75 
0-60 - 0 00 
0-01 
0-20 


Average carbov . — It is desired that th»* percentage ol 
carbon in an entire oitler of rails shall av<*rl^^e as high as 
tho mean percentage Is'tween the upp<T and lower limits 
spH^hed. Analym . — Analyses shall b<^ furnished as fol- 
Id^ : — For the B(?Bs<‘mer proiiess, the manufacturer shall 
furiish to the inspector, daily, determinations of carbon 
for each heat before the rails are shipjK^, and analyses 
of the average amount of the elements, (’, Mn, Si, P, and S, 
for each day and night turn. These analyses shall be 
made on drillings taken from the ladle test ingot not less 
than I in. Ixmeath the surface. For the opfui hearth 
process the manufactimw shall furnish the iuapetor with 
a chemical analysis showing the amounts of the ehmients, 
(1, Mn, Si, P, and S, for each heat. On reipiest of the 
inspector, the manufacturer shall furnish a portion of tho 
test ingot forj-heck analysis. Phynicat irquirrmcntfi . — 
Tests shall be made to determine Ductility or tough- 
ness as opposed to brittleness; and soundniss. The 
physical qualities shall Iw determined by the staiidanl 
drop-testing machine of the American llailway KngiiMH'ring 
Association. Tho tup shall weigh 2000 lb. and have a 
striking faoo with a radius of d in. The anvil block shall 
weigh 20,000 lb. and be supported on springs. 'Phe 
supports for the test picct^s shall be a jiart of, or firmly 
secured to, the anvil, and shall be spacotl 3 ft. l»ctween 
the centres for rails 100 Ib. wt yd. or less in weight 
and 4 ft. for rails over 100 lb. per yd. in weight. The 
Ifoaring surfaces of the supports shall nave a radius of d in, 
Pieees for drop teats . — Drop tests shall be made on pieces 
of rail not less than 4 ft. and not more than 0 ft. long. 

^ These tost pieces shall be cut from the top end fif the top 
rail of the ingot, and marked on the base <ir head with 
gauge marks 1 in. apart for 3 in. each side of the centre 
of the test piece, for measuring the ductility of the metal. 
Temperature of the test pieces to In* between (K)” and 
100° P’. (Id-d^ — 38° C.). Height of drop.— The test piece 

shall ordinarily be plaoiKl head upa'ards on the siip|)orts. 


1 

Weight of roil. 

1 




lb. per gi. 56— 6u 

61—76 

86— IK) 

6J- -100 

lOI— 120 

Height of drop, 
ft I'» 

16 

17 

18 

21 


Und(4l^mpaots, tho rail under one or more blows shall 
show at least 6% elongation for one inch or 5% each for 
two consooutivo inches of the 0 in. scale marked as des- 
cribed in tho above section on “ Pieces for drop tests . A 
sufffoiont number of blows shall be given to determine the 
complete elongation of the test piece of at least every fifth 
heat of Bessemer steel, and of one out of every three test 
pieces of open-hearth steel. 1 1 is desired that the permanent 
set after one blow under the drop test shall not exceed 
that in thci hdlowing tabic, and a record shall bo made 
of the information : — 


IVnnancnt wit, Inches 
(intasurod by inuldle 
ordinate in a longth of 


Si-ftion. Weight, . Moment 1 
11). l>eryd. ! ofincrtw.j 







OlK'ij-hoHrih 





jirfM-rsH, 

process. 

A.K.\ 

A. j 

KM) 

1 tri 

1 

1 -65 

1-15 


-H. 1 

100 

1 4 ! -^O 

2-05 1 

1 80 

A.Il.A.- 

-A. 

6U 

, :i8-70 

1 60 

1-65 

A.R.A. 


611 

i :i2 60 

2-20 

2 00 

A.n.A.- 

-A. 

80 

; 28-80 

2-85 

2-45 

A.R.A,- 

-H. 

80 

1 2500 

:1-15 

2-85 

A.R.A,- 

-V. 

70 

' 21-05 

;{-.5o 

:mo 

A.U.A, 

-n. 

70 

18 60 

:{-85 

:i .50 


Test pieces winch do not bn'ak iindei the first or subse- 
(pienf. blows shall ))c nicked and broken, to del ermine 
whclhcr the interior mclal is sound, Om- piece shall be 
tested fjoin each heat of Bessemer steel. 

Oiteu-htarlli steel gmler and high tee raih : — The vhemicMl 
cam/xniition shall conform to either of the following 
requirements : — 


(’lass .V. ('lass 11. 


.... ^ - - 

("•„ , 0(W) (175 I ()'7()— 6-85 

. ' (l-60-(l-'.MI 1 U•6()- (1-0(1 

sr’o not ovrr (1 2(1 ! not oM-r U 2ii 

p«; I not o\er(l 01 notoverO-dl 


Analyses are to be made by tho mauufactunu’ from a 
test ingot taken during the jwuring of each melt. Drop 
tests shall b(' made on a machine of th(! typ<» reeommended 
by the American Railway Engineering Association. 

Jjow carfunt steel splice bars . — The steel may lie made by 
th.^ Ik'Hseiner, open-hearth, or any other process approved 
by the purchaser. If made by th(^ Bessemer process it* 
siiall contain not more than 0 * 1 6 ”o, and by the (>)>en-hearih 
process not more than 0-05 P. The tensile strength 
shall be r)5,00(>— 65,000 lb. per sq. in. and the elongation, 
min., in 8 in., 25 %. 

Medium carbon steel sjdice Ixirs.- -The steel shall bo 
made by the open-hearth process and shall contain ; 
(J not less than 0*3 and P not more than 0-04%. It shall 
have a tensile strength of 68,000 lb. per sq. in., and an 
. 1,000,000 , ^ . 

elongation, in 2 in., equal to but m ne cane 

under 20%. 

High carbon steel splice bars.- -The steel shall be made 
by the open-h(iarth prcxioss, and contain : 0 not under 
0-45%; r, not over 0-04%, minimum tensile strei^h, 
85,000 Ib. per sq. in., elongation in 2 in., 14%. Bend 
tests . — A spt^cimen of | sq. in. section shall bend 
cold througn 90 deg. around a pill the diameter of which 
is equal to three times the thickness of the specimen, 
without cracking on the outsidi^ of tho bent mirtion. If 
preferred by tho manufacturer and approved oy the pur- 
chaser, the following bond test may be substituted for the 
al^ve. A piece of we finished bar shall bend cold through 
45 deg. around a pin the diameter of which is ^ual to three 
times the greatest thickness of the section, without 
cracking on the outside of the bent portion. 



Stru4:i§^i detl^for cars. 
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high ca/rbon slesl splice bars. — StqM to !w mwlc 
by the oj^n-heaith nrooess and to contain not over 0*04% P. 

Phc minimum tensile strength to be 100,000 lb. per nq. 
m. and elongation in 2 in., 10%. A speoimen of k sq. in. 
s^tion to bend cold through 60° around a pin the (fiameter 
of which is equal to 3 times the thickness of the specimen, 
without cracking on the outside of the bent portion. 

Strudaral steel for bridges, — J^eel to bo inadt' by tlie 
open-hearth process and t(j con^rm to following require- 
ments : — 




Structural 
sncl platcH for 
cold llanpiuK. 


< ‘“’ill ! not over 0 00% 

• I not over 0-04% 

^ j not over O'CA^o 

PliyHicjil juoiKjrtifs. i Structural steel. 


Structural slccl. 


IllM't Htfcl, 



lUvotK, and plates 
for cold flanglnn. 


Ck>ui)>osition ; 

„ fncld 

^ I basic 

H 

Physical prui>erticB : 
'rciialle strength, lb. per 

HU. ill 

Yield point, min., lb. j»rr 

sq. in 

Elongation In 8 in. min., 
Elongation in 2 in. min., % 


not ovrr o tK»"„ 1 

not 

oM‘r OtH",, 

'IVnsilf -otrengtij, 

p«‘r Hq. in 

Vn'l<l point, min. 

Ih. 1 

1 

!Yh. 

.■>0,000— 05,000 

; 48.0ptl— 5^<,000 

not over 0‘n4"„ i 

not 

over 0-04",, 

per sq in 


0-5 tens. str. 

O' 5 tens. str. 

not over 0 05",', j 

not 

OMT 0 045 

i'^oiigat ion in 8 

in., 

1 .500.t)00 

! 1,500,009 




inin.. 


'reiiH. Ktr. ; 

L J 

'iVn*. Htr. ' ' 


ri.>.000 (i.'i.UOO 
O A tens. Ktr. 

I ,A0O,()OO 
Tens. 8tr. 


000 

O A tens. sir. 
I.A OO.OiM l 
'I'cns. str. 


fStrurturol steel for ships. — Stool to be made by the open- 
hearth process and to bo of the cheraioal composition 
Hpeoitiod above for Htniotiiral steel for cars. Tensile 
Htrength to bo /)S, 000— 68,000 lb. jxr sq. in. Minimum 
yield point, O'r) tons. str. Min. elongation in 8 in., 


Strvrtvrul nickel steel. 


('omi’OHition. 

8t.r»ictnral steel. 

j It ivet steel. 

(' 

not over 

0-45% 

not. o\er 

0 30 "o 

Mn 

not over 

0-70% 

not over 

0-60% 

p f ueni 

not over 

005 "u 

not over 

0-04 

* 1 

, not over 

0-01% 

not ovci 

00,3'’;, 

S 

. not over 

005% 

not over 

0 015'!, 

yi 

not umior 

3-25% 

not uiuler 

:]'25% 


l.r)()0.(^,,, 

Tens. str. ” 

liiiH steel for ships.— H not to exceed 0‘04/)%. The 
rivet shank shall bond cold through 180 deg. flat on itseli 
without cracking on the outside of the bent portion, and 
the rivet head shall Oatten, while hot, to a diametei 
2A times that of the shank without cracking at the edges. 
The chctnical and physical requirements are otherwise, ai 
H])ocitiod for structural steel for bridges. 

(htrlmn-steel bars for raiheay springs. — The steel sl^all 
be made by the open-hearth, crucible, or electric process, 
and shall bi* of the following composition : — 




Plates, 1 

Eye. bars 




HhnpcH 

and 

Eye Imrs 

Piiysieul 

Rivet 

and 

rollers, 

and 

properties. 

steel. 

bars. 

uiinn- 

pins. 



1 

neuied. 

Uiiiiualed. 

'IVnHilc Btroiigth, 

70,000- 

84,000— ! 

O.'i.oott - 

Dtl.OOO— 

lb per sq. in. 
Yield point, mill.. 

80,000 

100,000 ! 

110,000 

105,000 

lb. per sq. in. 

45.000 

50,000 

55,000 

52.000 

I'ilongation in 8in.. 
min., 

l,50tl,000 1 

1 ,500,000 

l,.500.tMMJ 
'IViiH. str. 

20 

Elongation in 2 in.. 

Tens, str. | 

LtJlln* 



inln., % 

Reduction of arm, 
mill., % 

' 


iO 

20 

to 

2.> 

25 

35 


Utrttclural sieel for buildings. 


l ‘ompuHitiuu : 

,, ( Heiiisenier 

I Open-hearth j 


structural steel. ■ Hivet. steel. 

I 


I 

not over 0-10% 

not over 0 ()tl% not. over n•0«^, 

I not over 0 015% 


Physical pniperticj r | 
Tensilu strength, ll>. ' 

per sq. in 

"Held jMiini. inin., 
lb. per sq. in. 
Elongation in 8 in., 
min., % 

Elongation in 2 in.% 


55,000—86,000 

0-5 tens. Htr. 
1,400,000 
Tens. str. 

02 


40,000 -56, (M)0 

0'5 teiiH. str. 

1 ,400,000 
Tens. str. 


Structural steel for loco'tyiotives. — P to Im* not over 
and 8 not over 0‘05%. Tensile strength, oo,000 — 6o,(HJ6 
lb. per sq. in. Minimum yield point (1*5 tens. str. 

1 , 600,060 

Minimum elongation in 8 in., Tens, sir, %• 



1 (!laH.H A. 

trails li 




Elliptical and 
liplieal springs. 

Helical springs. 

C. '!„ 

000— 1 10 

00.5— 1' 16 

Mn. m«v. "« 

0-50 

1 050 

1'. max. 

OOA 

005 

S, mux. 

OOA 

005 


JSillet slffl concrete rei nhrcemenl 6n;v<.v-P not to exceed 
0 I0^„ in steel made by Bessemor process, and not above 
(l'06”o ib open-h('arth steel. The bars shall be made 
from new billets, (.'old twisted bars shall be twisted 
cold with one complete twist in a length not over 12 times 
the tliickness of the bar. The requisite physical properties 
vary according to the ditTerent grades of plain, deform^, 
and cold -twisted bars. 

Blooms, billets, and slabs for carbon steel forgings. — These 
arc divided into 6 classes of varying carbon ranges accord- 
ing to, the purpose to which the steel is to be applied. 0 
ranges from 0 08 to 0-60 %, Mn from 0*30 to 0-70, P, max., 
0-04.1, and S, max., 0 06%. 

Carbon steel and alloy steel forgings. Small variations 
in the Mn and Ni content are allowed according to the 
particular application of the forgings. The lower limit; 
of Mn varies from 0*30 to 0*40, and the higher limit from 
0-.5.1 to 0-80. P not over 004 to 0*06. S not above 
0 05%. Ni. not under 3*(X)%. 

Quetirhed and tempered carbon sled axles, shafts, and other 
forgings for locomotives and car«.— C, lower limit 0*26 — 
0-35%, higher limit 0-60 — 0-70%, in each case according to 
classification ; Mn 0*40 — 0*70, P not over 005, and S not 
over 0’05%. 

Carbon steel forgings for locomotives . — Mn 0*40 — 0*70%, 
P not over 0*06%. 8 not over 0*06%. 

Carbon steel car and lender axles. — C 0*36 — 0*56%, 
Mn not over 0*70, P not over 006, S not over 006%. 
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Cold-roUed tkd axiUs . — C not over Mn 0‘40-^‘80, 

P not over 0*05, and S not over 0*05%. The axlee shall 
conform to the following minimum requirements as to 
tensile properties : — Tensile strength, 70,000 lb. pernio. ; 
elastic rimit, 60,000 lb. per sq. in. ; elongation in 2 in^B% ; 
reduction of area, 35%. The test specimen shhll bend 
cold through 180 deg. around a 1 in. pin or mandrel, 
without cracking on the outside of the bent portion. 

Forged and rolled^ forged, or rolled solid carbon-steel 
Mfheds for engine-truck, tender, and passenger service, or 
for freight-car service, and wrought solid carbon steel wheels 
for electric railway service. 


CompoHition. 

j AoUl. 

Itasie 

tj % 

0-60—0-80 

0-55 — 0-80 

0 65—0-85 
0-6i>*-0-80 

ito % 

m % 1 

P % 

0-15—0-85 
not over 0-05 
not over 0 05 

0-10—0-80 
not over 0*0.5 
not over 0 05 

H 0/ 


SteA tyres.--Mn not over 0-76, P not over 0*05, S not | 
over 0*05, and Si not over 0*35%, 

I (HaH'* A. Olasil U. ' riags f*. 


Tenalle proijerticfl. 


Tensile strength, lb. 

per sq. in 

filongation in 2 in., % 
Reduotfon of area, % 


Tyros for 
passenger 
engines 


Tyres for 
freight 
engines 
and for 
engine 
truck, 
tender 
truck, 
trailer 
and car 
wheels. 


Tyres for 
switching I 

engines. | 


105,000 115,000 I 125.000 

12 10 1 8 
10 ' 14 12 V 1 

..*5 


Steed castings.— V and S to be below 0*06%. 


Tensile properties. | 

I 


T^le strength, lb. I 

per sq. in 

Yield point, lb. per I 

sq. in I 

Elongation in 2 in,, % { 

Reduction of area, % 


Hard. 

1 

Medium. 

Soft. 

80,000 1 

1 

70,000 

1 

j 60,000 

36.000 ' 

31,600 

27,000 

16 j 

18 1 

k 

20 

25 i 

1 

.30 


Lap-welded and seamless steel boiler tubes, safe ends. i 
and arch tubes.— C 0*08— 0*18, Mn 0*30 — 0*50, P not over i 
0*04, and S not over 0 046 %.-hT. N. P. I 


Cast iron ; Some notes on chilled . E. B. Tilt. Proc. I 

Amer. Soc. Testing Materials, 1914. [Advance proof,] j 

The variations in the properties of oast iron according 
to its composition and tne effect of chilling were examine 
with a view to determining the most suitable material 
for car wheels. Wheels were tested by allowing weights 
to fall repeatedly from definite heights until the flange 
was broken off, and also by submitting them to a rapid 
temperature change. The nature of the defects to which ! 
the wheels are subject is discussed. Satisfactory metal | 
can be obtained both from charcoal pig iron, and from ! 
material prepared from coke pig iron, steel scrap, and j 
ferro-manganese. The carbon content should not ezoeed ' 
8*5%. The metal was found to be brittle in proportion 
to the degree of chilling. — J. N. P. 

Slag inclusions in open-hearth steel. I. Effects of slag 
inclusions on the structure of a nickel-steel. F. Giolitti 
ud S. Zublena. Annali Chim. Appl., 1914, 2, 218—246. 
Test-pibces of an acid open-hearth steel containing C 0*38, 
Mn 0*60, Si 0*22, S 0*008, P 0*02 and Ni 2-02%, and 
showing slag inclusions, were heated for varying periods 


( 1^ to 16 hdillllbt various temperatures (1000*’ to llOO** C.). 
in some oases under slightly oxidising (deoarburaing) 
and in others slightly reducing (carburising) conditibns, 
produced by means of carbon monoxide in contset with 
soft iron and with carbon respectively (compare Giolitti, 
this J., 1910, 1456). It is concluded from the results 
that the direct physical action of slag inclusions is negligible, 
for by appropriate boat treatment the characteristic 
injurious effects may be notably diminished and in some 
eases eliminated. Micrographic examination showed that 
ferrite which separated during or immediately after a 
process of carburisation by gases dissolved in the metal 
was independent of, and separate from, the slag inclusions, 
whereas that separated during or after decarburising 
conditions was f(mnd. at least in part, around the slag 
particles and to a greater extent the greater the degree 
of decarburisation and the less distorted {e.g. by mechanical 
treatment) the crystallisation of the ferrite. In the manu- 
facturing process a condition of is^uilibriuin of oxidation 
exists between the metal, tht^ slag and the gases, depending 
upon the temperature. In cooling through the tem- 
perature range corresponding to the separation of ferrite, 
the included slag probably causes dccarburisation of the 
metal immc'diately in contact therewith and thus induces 
separation of ferrite, the particles of which act os nuclei 
for that separating subsequently. Photomicrographs are 
given in support of the authors' views, which, for thi* 
present, are expressly HmiU*,d to acid open-hearth steel of 
the kind used in the investigation. Following is an 
example of the improvement which may be effected b\ 
appropriate best treatment of metal containing slag „ 
inclusions : 



J'empered at 800" 
and annealed at 
.’iOO" (’. 

Subjected to wecial 
; heat troatnielft un- 
der carburising 
conditions. 

Tensile strength, kilos ! 

per sq. mm i 

70 2 

71-3 

Elongation, 

15 

26 

Contraction, ‘X 

J8 

47 


(8oe also Matweioff, this .1., 1910, 822, 1385; Hibbard, 
1911, 898; Ziegler, 1911, 1214; Fischer, 1912, 987; 
Rosenhain, 191,% 87 ; Oberhoffer, 1913, 005.) — A. S. 

\ Steel.] .-I failed axle, : .dudy of an internal transverse 
fissure. R. Job. Proc. Amer. Sor. Testing Mafrrials, 
1914. [Advance proof. I 

A FAULT in a steel axle which during working on the lathe 
led to the development of a transverse crack and longitu- 
dinal fissures, was examine.d microscopically. The 
fractured section showed evidence of the presence of 
intense strains produced by unequal cooling of the steel 
in or after removal from the annealing furnace. Local 
porosity and slag inclusions point ed in addition to imperfect 
milling. J. N. P. 


Alloy steels; Magnetic habits of . J. A. Mathews. 

Proc. Amer. Soc. Testing Materials, 1914. [Advance 
proof. I 

Tub magnetic properties of hardened alio^ steels are shown 
to vary with the physical characteristics of the metal. 
Alloys hardened by quenching in oil give a lower 
permeability and residual magnetism but a higher coercive 
force than those quenched in water. The size of the cross- 
section of the metal also has an influence, varying according 
to the hardness of the metal. — J. N. P. 

The Eennerfelt electric furnace. Engineering, 1914, 98, 
638—641. 

Rennkbfelt electric furnaces are now being used on the 
Continent, and also in England, in the manufacture of 
steel and iron castings, tool steel, electro-steel from pig 
iron and ore, etc. The general construction is shown in 
the accom]:»nying flgures. The furnace is usuaUy built 
with a horizontal, cylindrical steel shell, which can be 
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tUt^ round a horisontal axis. It is li|j||||^r8t with 
MbertoB, then with silica or “ first-quality^' bricks, and 
finally with carbon, silica, or magnesite brick, lie 


precipitate the silver, the liquid stirred until the prcinipltuti 
IS agglomerated, allowed to stand for 1 hour, and Stored 
throuRh a double filter ; the latter, with the precipitate, 



discharging or casting door may be provided in the side or 
end of shell (see Fig. 2). The electric current is 
brought to the furnace by two horizontal electrodes and 
one vertical one ; the energy is a^qilied in the form of 
a two-phase current, the vertical electrode being common 
to the two phases. This arrangenmnt results in the pro- 
duction of an arc which is defiected downwards to the 
charge in the form of a brush, ensuring uniform heating. 
The horizontal electrodes may bo adjustable vertically 
as well as horizontally, so that charges of various sizes 
may be treated in one furnace. The ])oiiits of the elec- 
trodes are usually fixed from fi to 12 in. from the surface 
of the bath. The electrodes are composed of Acheson gra- 
phite, and are mad(^ continuous by means of threaded 
sockets and dowels ; Idiey vary from in. diameter for the 
100 kilo, furnaces to 7 in. for the largest sizes. The 1]^ in. 
electrodes have a capacity of about 70 amperes jx)r sq. cm., 
whilst the larger sizes can carry 30 to 40 amps, per sq. cm. 
The voltage at the electrodes should be from 50 to 125 
volts, according to the size of the furnace. The electrode 
consumption in a 000 kilo, furnace, working continuously 
on charges of cold scrap and pig, has been found to average 
2-8 kilos, per ton of steel. A 000 kilo, furnace will mmt 
and refine a full charge of cold scrap with about 700 kw.- 
hours per ton ; the normal rating of such a furnace is 
125 kw., but 82 to 90 kw. have been found sufficient to 
complete a 600 kilo, heat in 5 hours ; this indicates a 
furnace efficiency of about 70%, but the thermal efficiency 
ha« been from 85 to 90%. The largest size furnaces of 
this type, capable of receiving the entire charge of steel 
from a Bessemer convertor or open-hearth furnace up to 
76 tons, are subdivided into smaller units by using several 
sets of electrodes. A 75 ton refining furnace requires 
about 7500 kw.--T. F. B. 

Silver oren; Aamy of Cobalt . A. M. Hmoot. Eng, 

and Min. J., 1914, 98 , 965. 

Fovr portions of the ore, each I or ^ A.T. according as 
the sample contains more or less than 2000 oz. Ag per 
ton, are treated separately with strong nitric acid (75 c.c. 
for i and 100 c.c. for ^ A.T.) and heated until brown 
fumes cease to be evolved. Each solution is then diluted 
with 200 0.0. of water, allowed to stand over night, filtered, 
and the residue washed ; any deposit on the beaker is 
removed with sodium hydroxide, the latter acidified with 
nitric acid and washed on to the filter paper, which ie then 
dried, treated by “ pot assay ” or scorified with lead, 
and the resulting lead button reserved. To the nitric 
acid solution, sufficient sodium chloride is added to 


is placed upon a disc of assay lead in a glazed soorifier, 
heated in a closed oven (260° — 300“ C.) until the paper is 
oomplotolv charred, fine test-lead sprinUed over the- 
resiauo, the lead button from the treatment of the insoluble 
residue added, and the whole scorified to produce a lead 
button (16 grms.) which is then cupelled, both fun^e^ 
operations being conducted at a low temperature. Ae 
method yields higher and more concordant results than 
are attainable bv any all-fire process in which no oorreotions 
are made for slag and cu{)ei losses ; in 4 assays A.T. 
portions) of the same sample the average result was 
3293-1 oz. per ton anl the maximum difference 8*4 oz. 
Many brands of test lead contain sufficient bismuth to 
impair the accuracy of silver assays ; the metal employed 
should be free from this impurity. — W. E. F. P. 

Alloys of zinc and silver quenched or annealed; BUctrical 

conductivity of . 0. I. Petrenko. J. Russ. Phys»« 

(niem. Soc., 1914, 46 , 175—176. Bull. Soo. Chim., 
1914, 16, 746. 

The existence of AgZn (at Zn 36 — 42%) was indicated 
on the conductivity and tomporaturt^ooofficient curves 
but not on that of electrical resistance ; by prolonged 
annealing below the transformation tem|)erature (266“ C.) 
AgZn was converted into a phase of variable composition. 
Ag8Zn3 was also indicated on the curve of temperature 
coefficients ; but the phases, .^aZn^ and AgZn«, appeared 
to be only solid solutions. AgZn 4 was not indicated on the 
resistance curve. — W. E. F. P. 

Hardness of the systems (a) Ag-Zn and (b) Ag-Al, G. I. 
Petrenko. J. Russ. Phys.-Chem. Soo., 1914, 46 , 176 . 
Bull. Soo. Chim., 1914, 16 , 738—730. 

(a) The maximum hardness, 220-02 (Brinell), ooouned 
at AgiZn,, the values for Ag and Zn being 23-2—26 and 
80-1, respectively ; the phases of variable composition, 
AgfZnt and AgZn 4, are indicated as transition points 
on the hardness curve, (b) The curve consisted of four 
branches. The maximum hardness (83-6) occurred at 
AlAg. ; at A1 70% the hardness was 49-19, and at A1 
14-3%, 75-99. The existence of AlAg, was not indicated 
on tne diagram. — W. E. P. P. 

[Copper ‘Zinc aHowa.] Non-ferrous materials ; Some con- 

siderations affeciing specifications for wrought . 

W. R. WoMtor. Amer. Soo. Testing Materials, 
.June— July, 1914. [Advance proof.] 14 pages. 

The methods employed in producing Cu-Zn alloys In 
sheets, strips, rods, wire and semlets tubes are briefly 
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^ .jMftbea. and tho offecU of tlio various operations, and 
■^^also of certain impurities, upon the properties of the 
finished materials discussed. Tho effects of varying 
proportions of Cu and Zn, of varying amounts of cold 
rolling, and of varying annealing temperature, are 
shown by means of curves. Although largely sur- 
mountable by tho (imT)loyinf!nt ofiappropriatc mill practice 
and inspection, oonsHb^rablc difficulty is ex^M^rienoed in 
controlling, within close limits, the large nuinb('r of 
variables involved, chiefly because the alloys are pniduced 
in comparatively small lots. — W. E. F. P. 

Bronze, and Monel meial ; Effejri of arid soluUoim on . 

8. Croasdale. Eng. and Min. 1914, 98 , 873. 

The lo88i*8 in weight sustained by Krupp bronze and 
Monel metal, by immersion for 2^ and 3 months in dilute 
sulphuric acid (H 2 S ()4 from 0-12 to 1*50%), varied from 
3-22 to 4‘.'i6 and from 3-89 to lO-OT^^o, n^spectively. The 
corresponding losses, over the same periods, in acidified 
cop|x>r sulphate solutions ((Ju from 0-05 to 0-60%) varied 
from 1-22 to 0-10 and from 14 50 to 2*17%, the copper 
being completely precipitated by the bronze from all but 
the two strongest solutions. The losses sustained by 
Monel metal by immersion for G weeks in solutions of 
sulphuric acid (10%), copper sulphate (10%), and 
sulphuric acid with copis’ir sulphate [each 10%), were 
2*81, 1'99 and 4-88%, respectively. — W. E. F. P. 

Non-ferrous castings ; Bludy of the strength of ; 

comjiarlson of different test specimens. L. P. Webbert. 

Amer. 8oo. Testing Materials, 1914. | Advance proof.) 

14 pp. 

Teksilk tests of Cu-Sn and (lu-Zn alloys wore mode on 
test-pieces respectively cast on the outsides of big castings 
and cut from different portions of solid castings. With 
(^U'ijjln alloys (typically (Ui 88, 8n 10, Zn 2) greater tensile 
strength and elongation were obtained on metal which 
had cooled quickly, than on that taken from the inside 
of a solid casting, the highest results being given by the 
cait test-pieces. The use of externally cos! testqueccs 
may therefore give misleading (high) results. Similarly, 
where little machining was required to make the iinisht^ 
test-piece, the thinner Hp<‘cimena gave the higher results, 
owing to tho crosB-aootional proportion of quickly-cooled 
“ skin ” being greater. With the (’u-Zn allovs the 
differences observed with tost-puwes taken from different 
positions were much smaller, and an externally east 
specimen represented very closely the strength of the 
casting os a whole. — T. St. 

Zinc ; Polymorphism of . G. I. Petrenko. .T. Russ. 

Phys.-Chem. Soe., 1914. 48, 17G— 178. Bull. Soc.t^him., 

19i4, 16, 740. 

The polished surface of zinc cooled slowly from above 
its melting point to 180° C. exhibited large polyhodra 
(separate or interjwnetrating) upon which comparatively 
few small ones were disposed promiscuously ; the small 
polyhodra were more abundant when the metal was 
quenched at 300° — 330® (\, but completely covered the 
surfaces of the large crystals when the metal was cooled 
to just below 300® C. The uhenomcnon was reversible 
and is regarded as indicating tne occurrence of an allotropic 
transformation between 290® and 300° C. — W. E. F. P. 

Nickel-copper dead alloys; Ternary . N. Pairavano. 

Oaz. ohim. ital., 1914, 44 , II., 375-^84. 

Whilst nickel and copper form a continuous series of solid 
solutions, lead is only partially miscible with nickel and 
with copper in the molten state, and this condition of 
rartial miscibility is found also in the ternary alloys. 
Eighty-four alloys were examined, and the isotherms 
of the beginning of solidification (975® — 1390® (".) and 
of the formation of two liquid strata (970° — 1290° C.) 
are plotted in triangular dianams. In all oases the 
temperature of complete solidifioation was practically 
Identical with the solidifying point of lead. The con- 
stituents of the alloys are solid solutions of copper and 
nickel and nearly pure lead. The rcsnlte elucidate the 


method of renuiring copper and nickel from crude lead by 
heating it a little ac^ve its melting point, when the metau 
named separate as a crust which can be skimmed off. — A.S. 

Tin, terne and Imd-c/Mted sheets; Method^ sampling 

and analysis of . J. A. Aupprle. Rroc. Amer. 

I Soc. Testing Materials, 1914, 14. [Reprint. ] 7 pages. 

I O.NK sheet from each grade or shipment is taken for 
I analysis, and an average sample obtained from it by 
I cutting out four pieces, each 4x2 in., as shown in tho 
I figure. After being cleaned with chloroform or other 
solvent, each piece is cut in halves (2x2 in.), marked 
I A and B respectively, the four “ A ” halves being weighed 
I together, cut into pieoes about ^ in. square, mixed and 



I used for tho determination of tin and lead, while the four 
i “ B ” halves arc used for determining the weight of coating 
I (tts a check) and for the analysis of the base raotal. To 
determine tin, 5 grms. are completely dissolved in 75 c.c. 
of hydrochloric acid (with the usual precautions against 
oxidation) and the cold solution titrated with uV/20 
iodine previously standardised against 0>1 grm. of pure 
, tin and 4 grms. of iron filings dissolved together under the 
I same conditions as the assay. For load, 10 grms. are 
j dissolved in 150 c.o. of nitric acid (1 ; 1), brown fumes 
I expidled, and the solution diluted to 1000 o.c. : to 100 o.c. 

, of the solution 10 c.o. of strong nitric acid are added 
I and tho liquid electrolysed at 50° — 60° C. with a current 
I of 1 — 2 amp. at 2-3 — 2-5 volts, tho lead being weighed as 
I FbO, ; if manganese lie present in the base metal to an 
I appreciable extent, the lead is determined as sulphate. 
The result for each metal is usually calculated to lb. per case 
of 112 sheets, 20x28 in. To determine the weight of 
coating, the four “ B ” halves, each wrapped with a stiff 
wire of platinum or nickel, are immers^, horieontally 
and successively, for exactly 1 min. in 60 o.c. of con- 
I centratod sulphuric acid heated to at least 260° C., then 
I momentarily in 50 c.c. of water, and finally rubbed during 
I washing with a further 50 c.o. of the latter. The stripp^ 

I pieoes are dried, re-weighed and used for the analysis of 
I base metal, the loss in weight representing the coating 
I and some iron. Tho sulDburio acid solution and washings 
I are mixed, 200 c.o. of hydrochloric acid added, the mixture 
I boiled, cooled and diluted to 500 c.o. : of this solution 
100 c.o. are used for tho determination of iron (being 
successively oxidised by permanganate, reduced with 
stannous chloride and titrated with N/IO permanganate 
in tho presence of manganese sulphate and phosphoric 
acid) ; and 100 c.c. for tin, by reduction with powden^ 
metallic antimony and titration with N f20 iodine. The 
weight of coating as calculated from, the data thus obtained 
should agree very closely with that ascertained in the first 
determination. — W. E. F. P. 

Tin ; Artificial twin crystals of . P. Oaubert. 

Comptes rend. 1914, 169 , 680—682. 

Ir melted tin be allowed to solidify between plane glass 
surfaces and the polished face be then etched with hydro- 
chloric acid the outlines of the crystals, some redtangular i 
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and others triangular, may be recognised. |{ aolidifioation 
has been slow, sii^le crystals njay extend over several sq. 
cm. If the lamina bo punctured by a sharp blow with a 
needlepoint, there is nroduood : — (1) on the opposite side a 
cross in relieA with branches equal or unequal in length 
according to the orientation of the crystal surface ; (2) two 
or three series of shining parallel bands, 0*5 mm. in width, 
*iex tending from the point pressed to the edges of the crystal 
and making an angle of several degrees with the surface 
of the lamina. Th^e angle between these bands vanes 
with the crystalline orientation of the surface. Whatever 
the form of the outline of the crystal {e.g. rectangular) 
as revealed by etching with hydrochloric acid, thi«e 
bands always bound triangular areas, so that molecules 
originally arranged in a prismatic face of the crystal 
undergo re-orientation so as to bound a pyramidal faoo. 
The formation of similar bands occurs when a sheet of 
tin is berit, and is probably the cause of the “ cry ” of 
tin. (Sec also Ewing and Rosenhain, this J., 1900, 1115.) 

- J. H. L. 


[Mctald.] Ilardni'M /rw/w ; MeUtiion between Brineil hall- 

test and sderoscope readings. .1. .1. Thomas. Amer. ISoc. 

Testing Materials, 1914. fAdvaiK!(i proof.] 3 pp. 
Brinell and 8olerosco})e readings were both taken on 
each of a large number of metals and alloys, and the 
results plotted with a view to obtaining a conversion factor. 
The Brinell tests were made with an “ Alpha ” machine, 
having a steel ball 10 inm. in diamettT, with a jirossure j 
of 3000 kilos, for 30 seoomls, and the scleroscopo readings 
wore taken with a Shore instrument having a diamond- ! 
tipped hanimer. The factor for converting the 
soleroscopo reading into the Brinell ^hardness number is 
O’O? for steels, 5*25 for cast-iron and bronzes, about 0 
for aluminium, and 7’7 for nickel steels. Metals wdth n 
.Brinell hardness number abovt' 300, or scleroscopo number 
above 45, were found difficult to machine. Terufiered 
steels gave Brinell numbers from 150 to 300. The 
scloroBcopc readings varied more than the ball tests on 
a given sample, due probably to the very small area 
actually tested by the sclcroscope. — T. }St. 

MetaUic protective coatings: A rational lest for . J. A. 

Capp. Amor. Hoc. Testing Materials, June — July, 1014. 

I Advance proof.] 5 pages. 

The durability and uniformity of metallic coatings, such 
as those applied to iron and steel by galvanising, shorardis- 
ing, etc., are tested by exposure to a “ salt fog ” produced 
by projecting into the test, chamber an atomised spray of 
water saturated with sodium chloride. Efficient coatings 
last for at least a week, while poor ones break down in a 
few hours (generally less than 24), failure being indicated 
by the development of spots or patches of rust. 


Metals ; TIte colour of . L. V. Martiouohek. J. Russ. 

Phv§.-Chcm. Hoc., 1914, 4f6, 174. Bull. Hoc. Chtm., 
1914, 16, 761—762. 

The following facts are quoted in support of the view 
that all meteds are naturally silvor-coloured, the yellow 
tints of some being due to traces of foreira substances : 
certain metals {e.g. calcium), formerly regarded as yellowish 
have proved to l>c white when pure ; according t»» Heine’s 
researches, copper assumes a ])aler hue (less red) when 
specially purin^, the reddish tint being apparently an 
oxidation effect due to the presence of lead oxido in the 
metal ; potassium, sodium and rubidium, obtained by 
n^uction of the chlorides with calcium, are coloured 
yellow when traces of air are pretumt, the colouring effect 
Wng duo to nitrogen and not to oxygen. — W. E. F. F. 

Electrostatic fume precipitation at Anaconda. £. M. Dunn. 
Eng. and Min. J., 1914, 9$, 873—874. (See also this J., 
1914, 1054.) 

Experdcbivts were made with a pipe, 20 ft. long and 
3 ft. in diameter, oontaming a oential diaohitfg«*ei«9tr9de 



f • . 

! of niohrome wire (No. 29), the velooity of the gaaea btfltlkg 
! 6 ob. ft. per sec. and the e.m.f. 160,000 — 160,000 Volts. 

Tho results for blast-fumaoe gases, were not so good a* 
; those for mixed roastor and converter gases, but were 
I considered sufficiently promising to justify the erection 
I of an experimental plant in whi^ a pipe 4 ft. in diameter 
! will be employed with ano.m.f. of 223), 000 volte, Frao- 
I tional electrostatic proci{mAtion was effected by passing 
I arsenical gases from a roasting furnace throu^ ii)ro 
! treaters in succession ; in the first, which the gases 
I ontt'tred at about 310^ C., practically all tho dust was 
j jirecipitatwl. while in the second, in which tho gases were 
i cooled to 90 ' C. by admission of air, white arsenic of 
I 99*7% purity was deposited. — W. E. F. P. 


Sodium amalgams : specific volumes and electrical con- 
ductivities. E. Vanstono. Chem. Soo. Trans., 1014, 
106, 2«17— 2623. 

The volume-oonoentration diagram of solid sodium 
amalgams showed discontinuities at 83*0, 73*5, 63*0, 

I 47*6, 32-6 and 20*0 atoms % Na, and confirmed th© 
j cxisttmee of the inter-metallio compounds shown by the 
I thermal diagram (Vanstone, Trans. Faraday Hoc., 1011, 
I 7, 42). Since tho existence of only one compound — 
i NaHgj, at 33*3 atoms % Na (m. pt. 360" C.)— was 
j indicated by measuring tne electrical conductivities of 
' the liquid amalgams at high temi>eratures (Bornomann 
I and Muller, this J., 1910, 8W), and no evidence of others 
could bo obtained at temperatures (110° and 136° C.) 
not far removed from tho m. pts. of the alloys, it is con- 
cluded that the remaining compounds are completely 
dissociated in the liquid condition. — W. E. F. P. 


j Antimony trichloride: Electrolysis of in presence of 

I colloids. A. MazzucchelU. Oaz. ohim. ital., 1014, 

11, 404—419. • 

, Ao(X)Rdimu to Cohen (this J., 1906, 819) the “ explosive 
I antimony ” obtained bj' cli'ctro-deposition from scAutioas 
I of antimony chloride consists of a motastable form rtf 
' antimony in which antimony chloride is present in the 
I form of a solid solution. T^his inetastable form raadily 
I ohangoB into the stable form, with evolution of heat, 

, which causes volatilisation of tho chloride. The author 
i found that resorcinol, tannin, molybdio acid, starch and 
I gum arabic had no appreciable influence on the nature 
j of antimony deposited oloctrol3rtioall^ from chloride 
I solutions. In jiresenoe of quinine, oasoin, peptone, and, 

I osiR^ially, of gelatin, brighter and more brittle deposits 
were obtained, which wore nearly incapable of ojmlosion 
by iwrcussion but exploded on beating ; besides the 
usual conttmt of chloride, they contained a relatively large 
I quantity of organic matter. The results indicate that the 
! antimony chloride in the deposited metal is present as 
I a true solid solution rather tnan as a oolloidal solution. 


I Zinc concentrates. Chein. Tr. Jnl., l)oo. 12, 1914. [T.R.] 
j At the present moment there are largo quantities of sine 
concentrates at the Swansea Docks diverted there m 
prixes of war, but no interest seems to bo taken in their 
utilisation, owing, it is said, to the fact that local spelter 
makers have no means of treating these concentrates, as 
they prodiKM! their makes from oalamine and blende ores 
miiy. It should pay our smelters to investigate and adapt 
their works acconlingly. 

Copper goods. Board of Trade Bulletin No. 64 . 

May be obtained from the Board of Trade, Commercial 
Xntelligenoe Branch, 73, Basinghall Street, E.O. 

(^ick method of precipitaUng tin dectrolyUcaUy. Hmnphie* 
viUe# See XXm, 
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Patents. 

Iron wid aUoy product ; Metallic and proem of manu- 

factmng same, C. A. Allison, London. From Inter- 
national Metal ProduotB Go., Newark, N..I., U.S.A. 
Kng. Pat. 27,966, Doc. 4, 1913. 

A MODIFICATION of Kng. Pat. 27,201 of 1909 (seeU.S. Pats. 
940,784 and 940, 78r) ; this J., 1909, 219, 960)0-06 to 0-6% 
P being left in the stool, or added to it, if neocaiary, as 
an alloy, which may contain On, Ni, (k), V, or Or in 
addition.™ 0. J5.M. 

Anncalhtg wire, coils, iron costings, etc. : Kilns for . 

G. B. A. Gibbons, Lower Gornal, R. Masters, Dudley, 
and M. van Marie, l^owor Gornal. Eng. Pat. 7399, 
Oct. 28, 191,3. 

CiB(}ULA]i ix)ts containing the objects to be annealed are 
rolled by gravity through an inclinod tunnel heated 
externally and provided with a wator-soalod hood at each 
end. The ))ots may have guide flanges to engage rails in 
the tunnel ; a hinged arm lifts the pots up through the 
inlet hood, and a checking device releases them as rt^qiiircd 
at the outlet end. — 0. E. M. 


MetHng-fumaee. I. Hall, Birmingham. U.S. Pat. 

1.117.666, Nov. 17, 1914. Date of appl., Nov. 13, 1913. 

Sbs Eng. Pats. 15,323, 23,493, and 24,081 of 1913 ; this J., 
1914, 836.— T. F. B. 

Metal-meUing furnace. I. Hall, Birmingham. U.»S. Pat. 

1.117.667, Nov. 17, 1914. Date of appl., Nov. 13, 1913. 
Ske Eng. Pat. 21,168 of 1913 ; this J., 1914, 426.— T. F. B. 


XL-ELECTIi(H»EMISTRY. 


Formation of dejmils tn oU^cooled transformers. Michie. 
Ncc Ha. 

Electrolyik dctermimlion of nickel. Marsli. tSce NXlll. 


Patent. 


Roasting furnace ; Horizontal mechanical . P. Sarrasin, 

Dijon, France. Eng. Pat. 26,915; Nov. 22, 1913. 

A HOKIZONTAL watoi -cooled shaft with pallets rotates and 
simultaneously /noves from front to back of the furnace, 
while the ore is fed from back to front. Rotation is 
stop{>ed, and the pallets clear the ore, on the return stroke. 
The slots in the furnace sides are closed by an endless 
belt with an inner asbestos lining sliding in grooves, the 
lower of which is sealed with rofraotory sand. — (). E. M. 

Copper; Process of extracting frtnn carbonale, and 

oxide ores. H. R. Ellis, »Salt Lake City, Utah. U.tS. 
Pats. (A) 1,116,521, (u) 1,116,622 and (c) 1,116,623, 
Nov. 3, 1914 ; date of appl., dune 4, 1914. 

The ore is treated with a solution containing an alkaline 
carbonate or bicarbonate, from which the copper is 
subsequently recovered (a) by agitation with grannlated 
load, (b) electrically by the use of a mercury (or amal- 
gamate) cathode and an insoluble anode, (<:) l>^’ means 
of a finely divided amalgam of an alkali- or alkaline-oartb 
uietal.—W. E. F. P. 


hle/irolytic apparatus. A. Herrmann, Ixipzig-Gohlis, 
Germany. U.S. Pat. 1,115,671, Nov. 3, 1914; date of 
appl., Apr. 23, 1914. 




“ A CONTACT wheel (fig.) 
having spokes, a narrow, 
conductive rim, side-discs 
of non- conductive material, 
and hook-connections fur 
said discs engaging said 
spokes.” — W. E. F. P. 


XII.-FATS; OILS; WAXES. 

Halpheii's reaction, for cottonseed oil ; Utz's modification of 

. E. Gastaldi. Annali Ghim. Appl., 1914, 2, 

203 -207. 


Vopper ; (Jmting steel or iron with- — . , 1 . E. Sheafler, 
Burnham, Pa. U.S. Pat. 1,115,870, Nov. 3, 1914; 
date of appl., Dec. 3, 1912. 

A HOLLOW ingot of cupper is made by pouring off the 
central core while still molten ; it is iillM up with molten 
steel or iron, yielding a compound ingot which may be 
rolled or drawn. — U. E. M. 

Tin from waste tinned meial ; Process of olAaining the, . 

G. von dor Linde, Crefeld, Germany. U.S. Pat. 
1,116,176, Nov. 3, 1914 ; date of appl., May 6, 1914. 

Aib and chlorine arc thoroughly mixed before allowing 
them to act on the scrap. — 0 E, M. 

AUeali and alkaline-earth metals ; Process of producing . 

E. Acker, Ossining, Assignor to The Nitrogen Ck)., 
New York. U.S. Pat. 1,116,866, Nov. 10, 1914, 
Date of appl., Aug. 6, 1910. 

See Fr. Pat. 420,744 of 1910 ; this J., 1911, 369.— T. F. B. 

Aluminium and the like ; Method of ivsuUUi'ng wire of . 

E. Prosser, Berlin. U.S. Pot. 1,117,240, Nov. 17, 1914. 
Date of appl., May 31, 1911. 

SVK hV. Pat. 426,632 of 1911 ; this J., 1911, 906.— T. F. B. 

AUoy of aluminium and process of making. T. A. Bayliu, 
Warwick, and B. G. Clark, London, U.S. Pat. 1,117,308, 
Nov. 17, 1914. DaUt of appl., Aug. 16, 1913. 

Sbb Eng. Pat. 19,462 of 1912 ; this J., 1913, 948.— T. F. B. 


Utz’s modification (Chom. Rev. Fett-lnd., 1913, 291) 
consists in mixing the oil with an equal volume of a 1% 
solution of sulphur in pentochloroethane, with or without 
addition of amyl alcohol, and heating the mixture to 
boiling. Jt is shown that the coloration producf^l (yellow 
to orange or brown or almost bUvck) varies ac(;ording 
to the temperature or time of heating, and that the 
reaction is not characteristic of cottonseed oil but is given 
also by other oils and by palmitic, stearic and oleic acids. 
The rapidity of the author's modification of Halpheii's 
reaction (see this J., 1912, 934) may bo increased and the 
quantity of oarbon bisulphide necessary diminished by 
using a higher temperatui'e. Five c.c. of the oil are 
treated with 6 — 6 drops of a solution of sulphur in oarbon 
bisulphide and 3—4 drops of pyridine and heated for 
4 — 6 minutes over a direct flame to not above 140*' G. : 
the characteristic wine-red coloration is obtained if 
cottonseed oil be present. — A. S. 

Hydrocarbons ; Rapid method for the deiecAion and deter- 

mination of solid tn admixture with fatty acids. 

G. Verona-Rinati. Annali Ghim. Appl., 1014, 2, 

201 — 202 . 

Solid fats and fatty acids are i readily soluble in «- 
diohlorhydria whether this bo anhydrous or saturated 
with water, whereas solid hydrocarbons (paraffin wax, 
oeresin, ozokerite, oto.) whilst anpreoiabl^ soluble in the 
anhydrous solvent on heating aoove their melting point, 
are praotioally insoluble in a-diohlorhydrin saturated with 
water. To deteot solid hydrocarbons in solid fats or 
fatty acids, 7 c.c. of a-diohlorhydrin are mixed in a 
graduated test-tube with 1*2 o.o. of water and 1*43 grm. 
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of the subetanoc under examination, and the tube in i 
uorked and heated in a water-bath at 66° C., with | 
ocoasional agitation : each O-l c.c. of ineolubio matter j 
oorreaponde to 6% of mineral hydrocarbons in the original ; 
Babetanoe. Tr> dintinguiah between paraffin and ooresin, j 
0*2 of the dried insoluble matter is dissolved by j 

heating with 10 c.o. of anhydrous a-diohlorhydrin, the | 
solution allowed to cool arul the tomt>eraturo at. which i 
a turbidity amiears noted ; this is 80°— 02° (J. for paraffin 1 
and 112° — llo° (’. for ceresiti. — A. »S, 

Krt'jtok find akou and (he bUfrr mtx nnd rt'nin i 

ronkiined therein. 11. Matthes and L. Streioher. 1 
Arch. Pharin., 1913, 261, 438—452. Bull. See. (Ihiiii., i 
1014,16, 115— I Irt. 

Kapok and akou fibres contain rospeetively 8dl and 7‘2^„ ! 

(Vude kapok yields 3-58% and purified ka|K>k , 
0-93 — of ash ; purified akuii yields 3*64%. A j 
mixture of equal parts of alcohol and l>euy.ene ('xtrtusts ' 
4-97% of wax from kajiok an<l 4-«3% from akoii. 3’he 
characterK of the waxes from kapok and akon respectively 
are: m. p(. 24°r'., .30-5° C. ; nV{= 1*4618, 1-4682; ! 
(ti) - 0, acid value, 59*85, 65-Otl ; saponif. value, 170-14, j 
171-52; iodine value, 69-44 , 70-52; Heichort.MeissI : 
value. 2-02, 1 -76 ; Polonsko value, 0-97, 1*05. The waxes I 
contain resiwotively 28% (kapok) an<i 31% (akon) of 
unsapf)nifiable inatt»w, composed chiefly of phytosterols j 
and melissyl alcohol, together with 0-6% of a hydrocarbon, i 
(* 21 1442. pl- 69° (J., identical with lanrane ; the crude ^ 
phytosterol from akon wax contains stiginastorol, m. pt. ( 
170° C\, and a phytosterol of m. pt. 136° C. 3’he fatty i 
acids of kaiK)k wax consist of 15% of solid and 85% o*f i 
liquid (w-ids ; those of akon wax contain 20*^0 of «olid and | 
80% of liquid acids. The solid acids appear to consist ' 
entirely of palmitic aoid : the liquid acids contain oleio acid j 
,61 , 1 inolic acid 38, ami I iiiolenic acid 1 %. (See also this J. , 

1913, 917.) 

Kapok and akon contain from 4*74 — 9*74% of subsiances | 
solublo in wat<w, among which is a very poisonous, non- 
nitrogenous, bitter substance, which gives a blue coloration i 
with sidphuric aoid and potassiiiin bichromate ; the bitter j 
iwinciplo of akon resembles jiicrotoxin in some respocta. ! 

— A. S. I 

Pidmnut kernel cxike. Murray. See XIXa. ; 

Vim'mity mcamire.me.nln nvd n new viHeAmmcler. Flowers, i 

See XXITJ, I 

Pat K NTS. 

(ireane and of her mibstances: Presses for extracting . 

3\ W. and O. H. Mays, Bourne, Lincolnshire, G. , 
I’Nirtoseue, and E. S. and G. Cowen, Nottingham. Eng. ' 
Pat. 24,622, Oot. 30, 1913. 

The casing comprising the body of the press is provided , 
wth a hinged door, a rib passing round the door fitting 
into a recess filled with packing material on the casing ^ 
so as to form a tight joint when the door is closed. The i 
piston is fitted on to a screw shaft passing throtigh the top ; 
of the easing and operated bj' a rotating nut. A grid 
plate for supporting the material rests on ridges at tbe 
bottom of the casing, which form channels for the 
expressed grease. Steam under pressure is admitted into ' 
the upf)er part of the casing and, after passing through | 
the material being pressed, escapes with the grease, etc., ' 
through an outlet at the lower part. — ^W. P. S. 


Soap : Mauufactnre of . C. Ploines, Utrecht, Holland. ! 

Eng. Pat. 24,795, Oot. 31. 1013. Under Int. Conv., i 
Nov. 6, 1012. j 

See Fr. Pat. 464,335 of 1913 ; this J., 1914, 657.— T. F. B. | 

Ql^erine containing aaU ; Means for distilling . 

F. J. Wood, Brooklyn, U.S.A. Eng. Pat. 24,020, 
Nov. 1, 1913. 

See U.S. Pat. 1,089,388 of 1014 ; this J., 1914, 3634— T.F.B. 


System for cleaning and purifying oils and other Ugaido 
U.S. Pat. 1,116,827. Set I. 

Catalytic hydrogenation. Eng. Pat. 24,816. Ste XX. 


xm.— PAINTS ; PIGMENTS ; VARNISHES'; 
REsms. 

Jjacquer; A chemically resistant glass . P. J. Fox. 

1. Phys.^Chom., 1914, 18, 769—761. 

Fiktkkn gi'tns. of puns firm unvulcanised rubber are 
treated with 100 e.o. of carbon bisulphide, and after a few 
hours 30 grms. of white ooresin, out into small pieces, 
and 100 e.c. of carbon bisulphide, are added to the nomo* 
geneouB mixture. The resulting laoquer should be less 
visoid than glycerin, ^'he oloatied glass vcuisel is rinsed 
with absolute alcohol, drained, one-third filled with 
lacquer, shaken gently round, and im mediately drained.. 
A smooth, transluoont c-oat is thus obtained, ospeoially if 
the process is modified by applying two layers of a some- 
what thinner lacquer with an intermediate interval of 
4 to 5 hours. Carbon tetrachloride may be substituted 
for carbon bisulphide if the lacquer is made thicker and 
applied hot. Tnc prot<»ctive coating is very effective 
with careful usage : a bottle so treated was fiUed with 
distilled water of ounduotiviiy 2‘45 reciprocal megohms 
and rotated for 70 hours in a thermostat at 20° C. whereby 
the value rose only to 2*98, whilst a similar unlaoquerea 
bottle gave the value 58-0 under identical conditions. — J.B. 

Use of poisons for plants in agriculture and industry, 
Crivolli. See XVI. 

Oxidation of the nopinene (/S-janene) in Swnish oH of 
turpentine. Madinaveitia. See Xa. 

1»atbnts. 

MeJallic paint ; Process for the manufacture of a [quiek» 

drying^ . A. Finkler, Moscow. Eng. Pat. 8126, 

March 31, 1914. 

A DRV mixture of powdered zinc-white, white load, and 
aluminium is added to a solution of shellac so as to form 
a thin paste, which is made up to the proper consistency 
by adding a solution of eelluloid in acetone. For example, 

1 kilo, may contain 700 grms. of celluloid solution, 30 of 
aluminium, 100 of shellac solution (in spirit), 180 of 
white load, and 40 of zino-wnito. The paint is not affected 
by humidity or high temperatures. Colouring matters 
may bo added to the shellac solution,-*-^. Hodk. 

Cwiling comjmUions ; Manufacture of . G. Ouneo, 

Genoa, Italy. Eng. Pat. 5482, March 8, 1914. Under 
Int. ('onv., March 3, 1913. 

See Fr. Pat. 469,144 of 1914; this J., 1914, 973.— T.F.B. 

XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

llubber and the war. J. MoEwan. India Rubber J., 1914, 
48, 941. 

The existing serious shortage of raw rubber in Germanv 
is referred to, and also the steps taken by Uie Bririah 
Government, upon representations from the trade in this 
country, to prevent supplies entering Germany. The 
importance of rubber in ttie conduct of modem warfare is 
emphasised. Tyres; aeroplane and ain^p fabrics; 
ground-sheets, waterproof capes, cloaks, saadle-oovexs; 
** Wellingtons ’* ; rubber swimming collars ; hot-water 
bottles and other surreal goods are among more 
obvious articles invomng the use of rubber. But large 
quantities are employed for more obsouie purposes, sumi 
as rubber paokings, washers, Ihuius, etc., in warship eon- 
struotiou, particularly in snhmi^iss, to ensure i^eot 

b8 
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Ct. XV.-LBATHBR; BONE; SOBN; GLUE. Ot m-flOltS; FERTIUSEBS. [»«<•. 81. 1«i4. 


wftteriightneRH. The ixMsiliiliiy of making up the 
defioienoy of natural rubber by meane of a aynthctic 
product is a somewhat remote one. — E. W. L. 

Rubber : Methods for the preporniion of arfijirial frmn 

different raw nmkrials, inclnding petroleum. E. I’yhala. 
Noftjanojo Djolo, HHIl, N(». 17. Petroleum, 1014, 9, 
1376. 

The fraction of Baku petroleum boiling between 08® and 
106® C. yields tip to about 20”,', of its weight of adi])ie neid, 
which, by way of Ihe amide.can be converted into butadieon 
and synthetic butadiene-rubber. 'I’his method of prepara- 
tion is however hardly possilile from a commercial stand- 
fioint. Jf, howeviT, the butadiene hyiirocarbons could be 
obtained from the petroleum hydrocarbons by a simple, 
direct jirocess this route to synthetic rubber would be a 
a good one. 

The author is of opinion that use might be made of the 
emulsions obtained with the turpentine-like and other 
hydrocarbons of netrolmim by 1h<- aid of certain emulsify- 
ing agents, which emulsions arc very similar to rubber 
latex, and, like the latter, can be worked up into rubber-like 
products. — E. W. L. 

Studies on polymeriHution : dkihyh nk hydrocarbons. 
Polymerisation of allene, hydrocarbons <f the diallyl 
series, and hydrocarbons of the dirinyl and allene scries. 
l/ib(Mieff. Sec XX. 

Polymerisation of some hydrornrhons of th( dirinyl senes. 
Ijehedeff and tSkavronskaia. Sec XX. 

Methylcnecyclfjpropane \and divinyl]. Merojkowsky. 
See XX. 


XV.— LEATHER; BONE; HORN; GLUE. 

Precipitated banc. Jviikinn uml Ktnol. .S’cc XVI. 
Patents. 

Leather ; Mannfactnre of , O. ibihrn, Jtarinstadt, 

Germany. U.S. Pat. 1,117,912, Nov. 17, 1914; date 
of appl.. May 7, 1914. 

J.IKATHBR is softened by impregnating it with a mixture 
of sulphonati^d oil or fat (free from soap) and unaltered 
oil or fat.— G. W. McD. 

Keratin compound; Indurated . B. B. Goldsmith 

New York. U.8. Pat. 1,114,981, Oct. 27, 1914; date 
of appl, Jan. 4, 1912. 

Keratin is subjected to the combined action of a con- 
verting and an indurating agent, e.y.. /i-naphthol and 
formaklchydo, and the mass is mixed whilst heating, 
preferably under pressure. — F. Sodn. 


XVL-9QILS ; FERTILISERS. 

Potash; Ashe^ of hedye -clippings and trimmings as a source 

of . E. J. Russell J. Board Agric., 1914. 21. 

604—697. ’ 

Asheh obtaineil from the green and dead woods, the 
graM and weeds from hedging and ditching, burned in 
the open m the customary manner, contained on an 
average 10-9% K,0. The waAte material from threshing 
floors yielded an ash containing 11% K/). The iwtash 
is preoent as carbonate which is very readily dissolved 
by rain ; a heap of ash, after a wet night, had lost hoif 
its potash. The amount of ash obtained from the trim, 
mings of 100 yds. of hedge is about 16 lb. The cost of 
abUining this is about 8d. per lb., charging the whol^ 


cost to the ash. The ash after sifting is a very light jwwder 
which mixes well with suf)erphosphate, but has not the 
keeping qualities of kainite. — J. H. J. 

(Jalcivm cyanumidc and Chili saltpetre ; The. fertilising 

ffff^t of a mixtvre of . P. Bolin. Mcddelande 

No. 79 fr&n contralanstaltcn f. jordbruksforsok, 1913, 
1 — 18. Biodormann’s Zentr., 1914, 48 , 160 — 162. 

No goncraliHation with regard to the comparative manurial 
actions of the two fertilisers is pcissililc, but in the numerous 
casm in which the two arc appro .\imately of equal value, 
a mixture of the two gives higher yields both of grain and 
straw than either eonstituont alone. The addition of 
(’hili saltjsdro does not increase the manurial power of 
cileiiim cyanamide, where the latter by itself has little 
fertilising action. — O. R. 

Nitrogenous fertilisers. I\ Wagner. Hess, landw. ZeitA., 
1913, No. 14. Biedermann’s Zontr., 1914, 48 , 162 — 166. 
(.'uMrAUisONS were made during thici; successive .years 
on crops of winter rye, sugar beet, and barley, in rotation. 
Of the fertilihcrs used, Ohih saltpetre and calcium nitrate 
gave the ls‘st results, eriide calcium cyanamide (nitrolim) 
had only from one-third to oni'-quarter of the manurial 
value of the nitrates, and calcium nitrite proved irregular 
and unsatisfactory, Ammoniaeal superphosphate was 
about equal tf) Ibe nitrates in the cose of boot, but had 
only about of their cfliciericv in the case of barley. 

- -0. R. 

Magnesia ; Fertilisation o/ sugar beet V'ith . ]'’. 

Strohrner and O. Fallmla. ( >osterr. nngar. Z. Zuekerind. 
umi Landwirtfiohaft, 42 , No. 2, 221. Biedermann’s 
Zontr., 1914, 43, 170 -174. 

I’hk formation of sugar in the sugar beet depends on the 
quantity of chlorophyll pr(‘sent , and chlorophyll according 
to Willstatter and Hug, contains about 3% Alg. A 
dn^HHing of 160 kilos, of magnesium sulphate per hektarc 
(about 134 lb. |>er acre) yiroduced no increase in the root 
or leaf growth of the beet nor in the content of chlorophyll 
and sugar. — 0. R. 

Rone : Preciiatatut -- - . E. ||. Jenkins and .1. P. Street. 
1'hii’ty-Heventh Beport of The (’onncoiieut Agric. Exncr. 
Stat., 19 1 3, 117. e J 

‘‘ pRKL'iriTATED bone," a by-product of glue manufacture, 
is a white neutral yiowder, vhich is chiefly used ns a 
tobacco fertiliser. Analyses of seven varieties on sale 
showed that it contains : watm -soluble P/lg, 0-94 to 
1-31; citrate -soluble PgOfi, 3316 to 38-08; total P-Or. 
34-38 to 39-40%.™ WM\ S. 

Poisons for jdants ; Use of in agriculture and industry. 

E. CrivelU. L’Ind. Chim. Min. o Met., 1914, 1, 409 — 413. 

Bertrand dot« not admit that the use of colloidal silver 
or copper claimed by Lumi^re (this J., 1911, 1463) has 
any stimulative action ujmn the growth of plants. On 
the other hand, JavilUer (boo this J., 1914, 663) has found 
that metallic Kino promotes the growth of Aspergillus 
niger. Fungicides in the form of precipitates sparingly 
soluble in water are more effective for plants than solutioni, 
since they are only slowly removed from the leaves. 
DeMruciim of weeds : — In America a solution of copper 
sulphate containing 5 to 16% iron sulphate is used to 
kill the weeds in cereal crops, w'hilst in tropical countries 
arsenical weed-killers are used on the railway tracks. 
A typical preparation used by a South American railway 
company consists of 72 grms. of arsenious anhydride and 
16-6 grms, of caustic soda per I 90 c.c., coloured \vith 
phenolphthalcin. This has a sp. gr. of 1 -746 and is used at 
a 10% dilution (1 litre per sq. m.), every .3 months for 
the first year, and subsequently every 6 months. The 
railway companies of C-olumbia and Ecuador employ a 
mixture in equal parts of 17% sodium nitrate and 20% 
anenioiis acid solutions. So^um sulpUde being too 
dear the use of barium or calcium sulphide is sti^sted 
for this purpose (compare also U.S. Pat. 1,076,818 : this 
J,, 1918| 1166). 



VOL xkzni.. No. *4.] Cl. XVII.— SUGARS, Ac. XVIU.— FERMENTATION INDUSTRIES. tiii 


Submarine paints ; — According to Carbonelii (Indust. 
Ohim.f VIIL [23 and 24]) paints for ships’ bottoms, etc., 
usually contain one or more of the following toxic agents : — 
Nicotine, strychnine, thiocyanio acid, mercury, copper, 
lead, arsenic, antimony, etc. ; whilst the most common 
substance is mercury arsenite. Coffigniei gives the 
following analysis of a submarine paint in great demand : — 
(’rystallised copper sulphate, 40*0 ; iron oxide, 13-78 ; 
lead oxide, 1-51 ; and mercuric chloride, 8-97%.— 4). A. M. 

Potash salts. Summary for 1913. Phalen. See VIT. 

Fish meal andfsh manure. See XIXa. 


Patkvts. 

Seed grain ; Treatment of . C. E. Do Wolf, London, 

and H, E. Fry. Dorchester, Eng. Pat. 10,202, April 24, 
1914. Addition to Eng. Pat. 22,151, Oot. 1. 1913 
(this J., 1914, 1007). 

Gkain (one bushel) is steeped in a solution of manure 
or nitric acid (6 galls.), and placed in a wooden box fitted 
with iron electrodes in the form of sheets covering the 
ends of the box. A current of 200 volts and 1 i amperes is 
used at not above 27‘^ (?. The solution is then drained 
<ifT, and the grain is sprayed with one quart of petroleum 
or l)enzoline. — (L W, MoD. 

Sujterphasp^tes ; Method of manufarturing double . 

T. L. Willson, Ottawa, (’anada. Eng. Pat. 25,850, 
Nov. 11, 1913. 

Ser U.S. Pat. 1,078,887 of 1913; this J.. 1914. 35. 
Ammonia, or a compound of ammonium or potassium, 
may be adderl to the product. — 3'. E. B. 


Ammanium pliosplutte. \for fertilising pur^jose^, from gas 

liquor]; Proeess of making . E. S. Washburn, 

Nashville, Tenn. U.S. Pat. 1,115,044, Oct. 27, 1914; 
date of appl., June 9, 1914. 

Gas liquor (preferably concentrated) is added to boiling 
crude phosphoric acid, whilst steam is passed through 
the mixture to remove volatile impurities. — F. Sodn. 


XVn.-SDGARS; STARCHES; GUMS. 

Beet; Format ion of sugar in the . H. Golin. C'omptea 

rend., 1914, 169, 687—689. 

Tub sugar transferred from the leaves to the root consists 
not only of ready-formod sucrose but also of reducing 
sugar which is converted into sucrose in the root. The 
root is never free from reducing sugar, but the ratio of the 
latter to the sucrose present diminishes (r.g., from 0-178 : I 
to 0*01 1 ; 1 ) as the plant develops. This ratio somstimos 
attains 0-2 : 1 in the upper extremity of the root, and 
usiially exceeds I ; I in tne base of the leaf-stalks. The 
diHapi>earanoe of sucrose from the leaves at night (t.e., 
in ab^noeof light) is not simply due to its transference 
to the root, for it undergoes decomposition in the loaves 
themselves which contain inverting agents. The double 
function of the root, viz.^ to store sucrose and to produce 
it from reducing sugar, renders it possible for different 
varieties of beets having leaves which elaborate different 
quantities of sucrose, to have roots equally rich in this 
sugar. — .1. H. L. 


At times so-oallod “ giant roots weighing 10 to 16 and 
even 20 kilos, are found, but these are produced more 
frequently in very fertile than in moderatelv fertile or 
poor soils and during seasons of considerable rain (m, 
j e.g.t 1913). It has moreover been noticed that the 
, presence in the field of fodder beets amongst sugar beets 
; in no way hinders the growth of the latter.-^. P. 0. 

j 

I EnzymeA of honey. F. Gothc. Z. Unters. Nahr. u. 

I Genussm., 1914, 28, 273. Pharm. J., 1914, 98, 809. 

j Lai-tahe, proteoses (jieptio and tryptic enzymes), and 
I lipases cannot bt^ found in honey, but probably there is an 
i inulase. 'riio invsrtase of lionoV is of vegetable as well as 
! of animal origin. quantities of catmase and diMtase 
are not pro])ortional ; often a high tliastase corresponds 
j with a low eatalosi^ figure. The diastase figtire is very 
j important for the valuation of honey becatife it is not 
* dependent on the food, the diastase being a secretion 
j of the body of the bee. A high diastase figure excludes 
; suspicion of adulteration. A medium diastase fi^re, in 
I combination with the reaction of Fiehe and other ohemioal 
I reactions, confirms snspioion of adnlieration ; and a 
j sample with a low diastase number is <‘ither adulterated 
I nr overheated. 

j Sugar beef culture. Times, Dec. 23, 1914. 

. An attempt is being made by the London and South 
' Western Railway Company to encourage sugar-beet 
j culture in the south-western counties, where it is declared 
i that large areas are tht)roughly suitable for the cultivation 
I of lieet. It has be<sn announced that, given the requisite 
' production of beet, the oapiial for the foundation of a 
I factory (some £130,000) would bo foithcoming, and every 
I accommodatiou in the way of sidings and carriage facilities 
! would be provided. 

! . . . . • 
i Fertilisation of sugar beet with magnesia. Btrohmer and 
Fallada. See XVI. 

Patents. 

Starch ; Manufacture of \and n foodstuff], C. C. Moore, 

Washington, !>.(’. Eng. Pat. 530, Jan. 8, 1914. 
SiTCXJUi.BNT materials such as potatoes, cassava, etc., 
art* reduced to fragments, dried rapidly at a temperature 
below the gelatinising )N>int until they become brittle, 
ground dry to a powder which will ])a8S through a 80- or 
100-mesh sieve and then ground with water and the 8taro)i 
separated in the usual manner. The effluent may l)e 
evaporated to produce a foodstuff. — d. F. B. 

• 

j Sugar ; Process of bleaching , M. Barrios, Habana* 

! (’uba. U.S. Pat. 1,117,154, Nov. 17, 1914. Date of 
I appl., May 2, 1912. 

i Bfr Fr. Pat. 447,206 of 1912 ; this J., 1913, 248.— T. F. B. 


XVin.— FERMENTATION INDUSTRIES. 

PATEirrs. 

Mali; Apparatus for producing . R. E. Chichester, 

Norwich. U.8. Pat. 1,117.323, Nov. 17, 1914. Date 
of appl., July 28, 1913. 

See Eng. Pat.17,904 of 1912 ; this .L, 1913, 804.— T. P. B. 


Sugar beet ; Belation betumn the weight and sucrose content 

of (he and the surface of tlie soil. H. Pellet, Biicr, 

Indig., 1914, 84, 59-411, 84—88, and 104—108. 
Expertmehts made by Munerati, Mezzadroli, and 
Zapparoli of the Beet Cultivation Btation, Eovigo (Italy), 
have shown that there exists no relatiotithip .between the 
surface of soil at the disposal of a sugar beet and its Weight 


Alcohol ; Apparatus for continuously distilling . A. L, 

Obrador, Hagonay, Philippine Islands. Eng, Pat. 
I 12,142, May 16, 1014. 

I Sub U.S. Pat. 1 ,106,882 of 1614 ; thia .1., 1614, 678.— T.lf.B. 

! 

I Pressure fillers [for beer and the like], Eng. PaU 24«768i 

But 
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Cl. XIZa.— foods. 


[Dm. $1, 1914. 


XIXA.-FOO0S. 

ChtMe ; The lactose cojUcnt of . J. P. Street and 

L. B. Mendel. Thirty-seventh Report of The Con- 
nootiout Agric. Exper. Stat.. 1013, 95. 

Ohebsss which have not been ripened, such as oottage, 
cream, and Neufchatel, contain from 0*8 to about 2*5% 
of lactose, whilst those which have been stibjected to a long 
ripening process, such us Roquefort, Camcmbei-t, Edam 
and Cheddar, are free from lactose. — W. P. S. 

Ohocolaie and cocoa preparations [for tfiabetictt]. <1. P. 
Street and h. B. Mendel. Thirty-seventh Report- of 
The Connecticut Agric. Exjw. Stat., 1913, 04 — 00. 

Srvkm brands of chocolate, four of cocoa and one of 
chocolate-coated almonds, all rocoiumended for oonuump- 
tion by poraons auSoring from diabetes, were examined. 
The uhocolaWi contained from 10 to 50% of carbohydrat-es, 
11 to 26% of protein, and 25 to 01 of fat; added 
protein ap{>oared to be present in all the sanqdi's, but in 
only three cases did the percentage of carbohydrates 
fall much below that found in ordinary plain chocolate, 
namely, about 25%. 'fhe cocoas contained from 21 to 
51% of carbohydrates, 18 to 53% of protein, and II to 
24% of fat. The chocolate almonds contained only about 
16% of carbohydrates." -W. P. S. 

Palmnut kernel cake. J. A. Murray. .1. Board Agric., 
1914, 21, «97— 701. 

Thjc modern method of making the cake is to separate the 
kernels from the ixjricurp of the fresh fruits, to partially 
cook the kernels in order t.o destroy the enzyme that 
causes the oil to go rancid, and then t-o cnish the kernels 
heavily to express the oil. As a result the cake contains 
much less woody fibre and oil than formerly, the other 
constituents being increased correspondingly. A recent 
sample contained : proteins 18*5, oil 5*5, carbohydrates 
60*0, onido fibre 10*0, moisture 12*2, and ash 4*0%. — .1. Jf.J. 

Fish meal and fish manure. J. Board Agric., 1914, 21, 
688—694. 

Enqush fish meal in general has a content of 55 — 66% 
of protein, 3 — 6% of fat and 14 — 18% of calcium phos- 
phate. The feomng value of the meal de|K)nds upon its 
high content of proteins, of which 90% are digestible. The 
oaTcium phosphate and also the salt (0-7% and upwards) 
are indispensable in the feeding of animals, but the pro- 
portion of salt should not exceed 5%. Recent English 
experiments seem to show that the addition of hsh meal 
to other foods will lead to a marked increase in weight in 
the animals fed. 

Fish manures depend for their manurial value upon 
their content of nitrogen and phosphate, and in lesser 
degree upon [mtash and lime. The variations in these 
contents are great, depending upon the class of material 
from which the manure is msde. In 19 samples the 
amounts of nitrogen varied from less than 1 per cent, to 
over 11 per cent., the phosphates varied from about 8^— 
34%, and the potash from 2—4%. Oorrespondingly the 
money values of the samples varied from £2 — £10 jper 
ton. Most of the nitrogenous constituents of nsh 
manure resist attack to a greater or less degree, so that 
the manurial action is gradual throughout the season. 
The manure is injurious to germinating seeds and plant 
rootlets until the first active fermentation is over. It 
does not keep well in storage. (See also this J., 1914, 
1066.)-J. H. J. 

Manganese in niinsroZ springs of the Central Plateau, F. 
Jaiun and A. Astnic. J. Pharm. Chim., 1914, 10, 
412-^16. 

A LFTRi of the mineral water was evaporated to dryness 
and the manganese in the residue estimated colorimetnoally 
after oonvemon into permanganate by Marshall’s method 
(tee this J., 1911, 660). The amounts found in a litre of 
the water from 72 different springs varied between 1*200 
mgnna. (Saint-Qilmier, Souroe Badoit) and 0*020 mgrm. 


(Royat, Souroe VeUeda). The manganese content can be 
used to identify rapidly the source of a mineral water or 
to judge of the genuineness of a sample. — F. Sudn. 

Fnzymes of honep. Gotbe. XVllJ. 

Ozonisation of air. Franklin. AV« XIX jj. 

Portable apparatus fur measuring the electric condnctivUij 
of saline nolutions. Saviron. XXITI, 

T’atents. 

Emulsions [for rmrgarine, etc.] ; Prodvdion of , S. If. 

Blichfeldt, Sniitliall. Eng. Pat. 2.'), 265, Nov. 5, 1913. 

A uoKizoNTAi. eyliiidrical casing, mounted on a hollow 
central shati fitted with agitators, is divideil into com-' 
partments by i>erfi>rated partitions. Oim ingrc<li<*ii1. of 
the emulsion is introduced through an opening at the 
end of the cylinder, and the ciinulsion is discharged nt tin* 
other end. The second ingredient (iisually the laflyone) 
is admitted through a ))ipe passing down the central shaft. 
This ])i])e is perforated and, when the ])erforations come 
op|K>sito similar ones in the rotating shaft, the ingredient 
mixes int<»rmittently with the contents of the cylinder. 
A valve device, such as that described in Eng. Pat. 7499 
of 1912 (this J., 1913, 763) or 23,653 of 1913, may Ite used 
for the intermittent supply of the second ingredient, 

-W. P. 

Emulsions [for maryanne, etc.]; Production of , 

S. H. Blichfeldt, Southall. Eng. Pat. 18,048 of 1914; 
date of appl., Oct. 18, 1913, 

A UOTATINU disc provided with slots is mounted on a 
hollow shaft in a casing the walls of which closely approach 
the sides of the disc. One of the ingicdionts of the emul- 
sion is admitted through the hollow shaft whilst lh(‘ other 
(usually the fatty ingredient) may enter thiough a tube 
extending transversely across the casing and communicat- 
ing with the int-erior through suiall openings at dilTerfmt 
distances from the axis. The emulsion leaves the 
api^ratus through an outlet near the ixiriphery of the 
casing. A similar apparatus is described for rendering 
a partially formed emulsion homogeneous. — W. P. 8. 

Baking preparations. E, R. Marks, lx)ndon. From 
Victor Ghemicai Works, (-hicago, U.R.A. Eng. l*at.. 
5111, Feb. 27, 1914. 

SXB U.8. Pat. 1,113,632 of 1914; this .1.. 1914, 1109 
A tartrate, metaphospbate, or pyrophosphate may be used 
in place of the aisodium phosphate. — 1'. F. B. 

Flour; Process of making dry-shortening . A. W. 

Estabrook and H. E. Weaver, Kansas City, Kaus., 
Assignors to The Larabee Flour Mills Co., Hutchinson, 
Kans. U.S. Pat. 1,117,011, Nov. 10, 1914; date of 
appl., June 16, 1913. 

Flour is mixetl with ]K>wdered sodium stearate and an 
equivalent amount of calcium acid phosphate (see also 
this J., 1914, 938).— W. P. 8. 

Flour; Dry-shortening . A. W. Estabrook, Kansas 

City, Mo., Assignor to The Larabee Flour Mills Co., 
Hutchinson, Kans. U.S. Pat. 1,117,012, Nov. 10, 1914 ; 
date of appl., Nov. 24, 1913. 

Whbat flour is mixed with finely-divided hydrogenised 
cottonseed oil, and leavening and seasoning substances. 

— W. P. S. 

I 

Separators for liquids [m^; Oenlrif^al drum . 

J, Melotte, Remioourt, imlgiam Eng. Pat. 7639, 
March 28, 1914. 

The bowl of the separator is provided with a false bottom 
having a peri|fiieral, verticiu rim perforated with small 
holes, through which the denser portiou of the liquid (milk) 
is disoharged along with onfy a minimum quantity of 
the lighter liquid (cream). — W. H. C: 
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Ol. XIX1.-WATEB FURmCATION{ SANITATION, 


vm 


Fi^h and other food eubetancee ; Method of and appara^ 

for coding and freezing . N. BaAl, Trondhjem, 

Norway. Eng. Pat. 6711, March 17, lOU. Under Int. 
<’onv., Maroh 19, 1913. 

A LIQUID ia cooled below 0°(*. by circulating it through 
a chamber divided into a number of compartments c^ach : 
contoining a mixture of ice and salt or provided with [ 
refrigerating pipes. The partitions forming the com* ' 
partmonts in this chainlter have openings so arranged ' 
that the liquid takes a scig-zag course through the chamber I 
and has its level lowered in each successive compartment. , 
8iphon-like pip(>s distribute the cooled liquid from the ' 
delivery pipe on to the fish, etc., and a collecting channel I 
provided with a screen returns the }i(iiiid to the cooling 
chamber. — W. P. S. 

Cocoa and chocoUttr substancre ; Method foe roaethig . 

F. E. P. Neumann. Wandsbek, Germany. U.S. Pat. 
1,117,694, Nov. 17, 19 N. Date of appl., March 2S, 1913. 
Seb Fr. Pat. 46:1,326 of 1913 : this J., 1914, 371. F. B- 

Manufacture of March {and a fortdehiff]. Kng. Pat. 530. 
XVIT. 


XIXb.- WATER PURIFICATION ; SANITATION. 

Air of railway tunneJe ; Gaseous impurities in the . 

A. 8eidoU and P. W. Meaerve. U.8. Public Health 

Service, Hygienic I>ab., Bull. No. 92, June 1914, 1 — 47. 
Methods for the det^^rmination of sulphur dioxide based on 
the aspiration of the sample of air through a small volume 
of liquid followed by a gravimetric or volumetric det4‘r- 
mination of the retained sulphur dioxide could not be used, 
but satisfactory results were obtained by direct titration , 
with N/iOOO iodine solution, after applying a oorrootion 
(see this J., 1914, 499). When samples of air wore kept in 
moist bottles, practically the whole of the sulphur dioxide 
disappeared within 1 hour ; in dry bottles the loss during 
the first 2 hours was usually inconsiderable, although 
with very small quantities an appreciable loss may take 
plac;c within 30 minutes. Of quite small amounts of i 
sulphur dioxide lil>erated in a closed room only about , 
30 to 60% could Iw recovered. The iodine pontozide | 
method (see this J., 1907, 1251 ; 1908, 696 ; 1909, 1170 ; 
1914, 499) was used for the determination of the carbon 
monoxide, special bulbs, Imving narrow connecting tubes, 
being employed for the absorption of the resulting carbon 
dioxide and liberated iodine, and the closed aspiration 
system was adopted in passing the sample of air through 
the apparatus. Analyses of ^t mixtures of very small 
amounts of carbon monoxide with air showed that from 
88 to 98% of the former oould be recovered. Eighty-eigbt 
samples of air from tunnels were examined : those from 
tunnels through which steam locomotives passed con- 
tained on an average 16*1 parts SO. and 267 parts CO 
per million, whilst the corresTOnding figures for tne tunnel 
on the electric railway were 2*9 and 25 parts, respectively. 

A review of the available literature on the physiological 
efieets of small amounts of these two gases showed that 
the oonoentrations of the gases which produoe an unmis- 
takable harmful effect upon man are somewhat greater 
than the maximum amounts which were found in any 
of the tunnel-air samples examined. — Vf. P. S. 

Air; Ozonisaiion of . M. W. Franklin. J. Ind. 

Eng. Chem., 1914, 6 , 860—866. 

Ventilation . — The modern practice of ventilation is eon- 
oemed only with the absorption of the heat produced by 
the inmates of a room, with removal of the expired mois- 
ture, and destruction of the odours of men, animals and 
organic substanoes. Osone is most useful in those plaoes 
whsre perfect ventilation is impossible. It does not 
simply mask the ormnio odours, but destroys them. 
Onions, decayed fish, decomposed meat, etc., treated with 
osonisc^ air had astrongsmM of ocone^aiDd after treatment 


with ferrous sulphate solution to remove the osoiie» the 
substanoee were free from their natural odour, ChedUcal 
oompoimds produced in the deoomjposition of organic 
matter, as skatole, and valerio and butyric acids, are 
destroyed also. No instance of harm to individuals 
from the use of ozone in proper oonoentration in air haa 
been recordtHi ; the workers in the London tube railways 
and those on water-sterilisation plant have shown no 
ill offeots. The use of ozone in quantity to sterilise 'the 
air of rooms involves irritation to the respiratory tract. 
Experiments to determine its germioidal action have 
given inoonclusive results. Its iisefiilnesc is not due to 
any beneficial effect on the human economy but to the 
fact that it destroys hannfiil organic emanations in the 
air. Odour destruciion . — Disagreeable odours are given 
off in the manufacture of casein. Experiments with 
I undried eommoroial casein showed that the odour was 
destroyiMl in the presence of ozonised air and that the 
j least quantity of ozone reouired was 1*84 mgrms. per 
I litre of air oontaminated witn the odour from 16 grms. of 
casein. In experiments with tobacco smoke, it was found 
that ozone combined only with the volatile oomponenti 
of the sntoke, rendering the smoke odourless, tasteless and 
non- irritative, but that it did not oxidise the carbon 
I particles. There was however a slight diminution in the 
I smoke density when the air was ozonised : equal weights 
‘ of tobaooo wore burned and the smoke oolleoted ^th 
! equal volumes of air and ozonised air, and in the bottle 
containing the latter mixture a marked clearing was 
effected in 4 hrs. as compared with the other bottle. 
Pieoes of different kinds of cloth were exposed to tobaooo 
smoke until they had a strong odour; they were then 
treated with ozonised air and were thoroughly deodorised 
I within half an hour. Food presenxition. — ^The effect of 
I ozone on egg-albnmin was examined and it was found that 
considerable coagulation took place and the albumin 
turned a yellowish-grey colour. Eggs were placed in 
bottles whioh were exhausted and then filled with ozonised 
air. After 10 days, all the ozone had disappeared and the 
bottles were recharged and examined every ten days. 
After 60 days the eggs ceased to taste fresh ; the loss in 
weight was about 1 *6%. In a control series in the absence 
of ozone, the eggs began to turn stale after 20 days when 
the loss in weight was 0*5%. The action of the ozone is 
to lessen the number and activity of the bacteria which 
penetrate the shell during evaporation under ordinary 
conditions. — J. H. J. 


The campaign against smoke. English and ATneriean 
resvUs. Times Eng. Siippl., Nov. 27, 1914, 146, 

One of the chief obstacles in the past to the progress 
of the smoke-abatement movement has been the lack 
of accurate soientifio data relating to the character 
and amount of the pollution of the atmosphere from 
.smoke, and to the extent of the damage and losses 
arising from this cause iu the more important cities and 
industrial oentros. 

A central body or committee was required whioh should 
formulate and carry out a scheme of oo-operative work and 
investigation, bas^ on the use of scientific and uniform 
methods and apparatus. This need has now been met 
by the work of the Committee for the Investigation of 
Atmospheric Pollution, appointed by the London Smoke 
Abatement Conference or 1912, and in America by the 
Commission of Experts, appointed by the Mellon Institute 
of Industrial Research attached to the University ol 
Pittsburgh. 

Work of the London Committee . — During the past two 
years the London Committee has oanM out useful 
preliminary work (1) By selecting and drawing up the 
specification for a standard method and form of apparatus 
for the ooliection ol the soot and other impurities of the 
atmosphere; (2) by formulating the conditions under 
wh^h this ap^atus should be used, and the oolleoted 
soluble and insoluble impurity exainiiied; and (8) by 
obtuning the co-operation of the health authoritiM of 
many of the larger towns and cities of the country for the 
investigation. The method selected for the observatioBi 
is based on the eoUeetioii Of the whole of the ndnfsdl for 
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one month in one or more large bottles, and the determina- 
tion of the weight and character of the suspended and 
dissolved impurities, by subsequent filtration, and 
evaporation of the collected water. This method was 
employed for the observations upon the sootfall of London, 
carried out by the Coal fcJnioko Abatement. Society and the 

Lancet ” in 1910, and also for the observations by 
Prof. J. B. Cohen, in Leeds. It does not give the amount 
of suspended air {dilution in the strictest meaning of the 
term, but only the propot^tion of it which falls, or is carried 
down by the rain ami snow in a given time ; but the latter 
is the weight whicli is most imixirtant from a practical 
point of view, in respect of air pollution. 

Apparatus e.mplopM . — The apparatus used for oollecting 
the rainfall with its suspfuidcd and dissolved impurity, 
is a large ciioular enamelled iron funnel, having a collecting 
area of 4 sq. ft., and holding large glass bottles, iu which 
each montn's rainfall is stored for examination. The 
oollecting funnels are placed on the ground-level in places 
free from abnormal smoko and dust, as near as pc»siblc 
to the centre of the town or distrioi, the air of which is to be 
examined. Before removing the bottles on the last day 
of each month, the inside of the collecting funnel is washed 
down with some of the water already colleoted, a squeegee 
being used to remove any soot or dust that adheres to the 
interior of the fuiuiel. The details recorded include 
volume of water collected, total solids, total soluble matter, 
total insoluble deposit, tarry matters, non-tarry 
carbonaceous matter, siilphaies, chlorides, ammonia, 
and lime. 

In response to th<'. circular letter sent out by the London 
Committee early in 19C(, the Health authorities of 21 
towns and cities agreed to join in the observations. In 
some of these places several gauges will bo employed at 
different centres. Owing to some delay, however, in 
obtaining the neoossary supply of largo onamollod gauges, 
unlv I.<ondon was equipped with three gauges when the 
obwrvations wore started in March hmt. 

Tabi.b I. 


Fall of solid matter. 



Metric tons per sri. km. in 
August. 

Name of town or oily 

Total 

1 Tar, soot. 


solids. 

1 and ash. 

1 

Slietneld (AttorcHtfe) 

2i:U 

14-55 

Oldliani 

loot 

U-67 

Bolton 

|.S'02 

0-12 

l.lvm)ool t 

|:V87 

8-2:i 

Manonoster (School of 'I’ophnology), . 

UTI 

0-26 

Ulmiiushiiin 

JfewcaHtlc 

14'20 

10-10 

18-44 

10,52 

Paisley 

12-82 

0-82 

KillgHtOQ. Bull 

11-70 

0-80 

Shetlleld (average of four stjitious) 

10-50 

o-:io 

York 

8-70 

5-69 

Ultli 

8-7H 

613 

(Jreenock 

8-04 

4-36 

Manchester (averaiie of six Htatlons) 

7-00 

4-10 

f/indon (average of two stations!.. 

7-04 

3-88 

Kxeter ' 

0-21 

3-35 

Malvern 

2-01 

-71 


Table 1. contains a summary of the more important 
figures for Aurast, the last month for which the reports 
have been }mblished. The difference between the figures 
in col. I. and col. II. gives the soluble portion of the solid 
matter brought down with the rainfall. The results in 
Table 1. are expressed as metric tons |»er sq. km. ; they must 
therefore Iw multiplied by 2*56 to obtain the soot and dust 
Ifdl in ton* per square mile, which is the form in which the 
results of earlier investigations have been exprt^ssed. II this 
palottlation is made for thq worst and best results given in 
Table I., it appbdrs that Sheffield (Attereliffe) had a total 
soot and dust-fall in August equal to 640 tons per. sq. 
mUe per annunu though tlm avern^ for the whole city (four 
Btatm) was only tons.: Malma^had a hiu than 
due-fifth this aniouiit; or 00 tons per sq. mile per annum. 


The constituents of the solid matter which falls utou 
our towns and cities are of great interest, and in Table II., 
the totals given in the second column of Table L are 
separated to show the relative proportions of tar, soot, and 
asn. It will be seen that the relative position of the towns 
is slightly altered in this table, and that Sheffield fAtter. 
cliffej, Oldham, Newcastle, Birmingham, Manonester, 
Bolton, and Liverpool in the order given are the dirtiest 
towns, when judged by their respective falls of what is 
generally known as “ soot.’* 

Tablb II. 

Tar, soot, a7id. dust fall. 


Mi'trir t«n« por sq. km. in AngtiRt. 
Niiint* of tom’ll or city. 



Tar. 

Oiirhon. 

Ash. 

Total 

Shemeld (Attereliffe). . 

■48 

3-45 

10-62 

1 4-55 

Oldham 

■16 

3-2.') 

8-26 

11-67 


• L 2 

: i -87 

6 ri ‘> 

in - r,i 

Blnuingliaui 

MaiK-lu“»ti*r (Technieal 

■10 

2 60 

T-.'iO 

10-20 

ScIks )!) 

•07 

3-23 

.5-03 

0-23 

Holton 

•20 

2 04 

6-15 

0-20 

lilvcr|)ool 

•08. 

1-63 

6-.">2 

8-23 

Kingston, Hull 

•08 

3-26 

3-. 5.5 

6-80 

Paisley 

•11 

2 57 

4- J .5 

6-83 

Hhellield (average) . . 1 

•47 

1-24 

4-50 

6- 28 

Loitli 

•10 

1-76 

4-27 

6-13 

York 

•1 1 

1-80 

3-07 

.5-67 

Orecnoek 

•03 

1-64 

2-60 

4-36 

Manchester (average) 

•04 

1-66 

2-38 

4-08 

liondon (average) . . 

-03 

1-.52 

2-32 

3-87 

Kxetor 

•Oil 

1-08 

2-2.'. 

i 3-36 

Malvern 

-0! 

•2.'> 

•45 

1 -71 


London may be regarded ns possessing a standard of 
atmospheric cleanliness and jnirity, to which the northern 
industrial cities and seaports might strive to attain. 

The Pittsburgh m7M/>v.-- From a summary of the results 
of the inquiry into the losses arising from smoke in Pitts- 
burgh, as givim in Bull. No. 4 puhlished by the Mellon 
Institute, it appeared that the total loss w as estimated at 
€1,998,950 per annum. A report on the meteorological 
aspi^ct of the smoke ymiblera signed by Prof. H . H. Kimball, 
of the U.8.A. Weather Burmui, is given in Bull. No. .5. 
A number of papers on the effects of smoke and soot on 
building materials are collected in Bull. No. 0, edited 
by Dr. R. C. Brenner, the chief chemist of the commission. 
The effects of the soot in smoke on vegetation are dealt 
with in Bull. No. 7, which is a record of experiments 
carried out by J. F. Clevenger in certain public parks of 
Chicago, and in Pittsburgh and its environs. 

Engineerijig aspects . — Bull No. 8, the last published, 
deals with the enginooring aspects of the smoke problem 
in Pittsburgh. 

The contents of this bulletin include descriptions of all 
the different forms of furnace used in Pittsburg for steam - 
raising purposes, .and it gives the following rules for 
abating smoko and increasing the efficiency of hand-fired 
furnaces : — I. Fire evenly and regularly. 2. Fire moderate 
amounts of coal at a time, and place the coal where it is 
needed. 3. Keep the fire clean, even, and bright all over ; 
do not allow it to burn into holes or thin spots. 4. Break 
up the lumps and have the coal as nearly as possible 
uniform in size. Do not fire any lumps larger than a 
man’s fist. 5. When a fire has burned into holes do not 
throw green coal on the bare grates, but push inoandesoent 
fuel into these spots before firing. 6. Regulate the draft 
and air supply to suit the fire. 7. Watch the condition of 
the fire and the steam-gauge together. Do not fire large 
quantities of coal. 8. Do not loveli or stir the fires unless 
absolutely necessary, and then use the utmost care. 
9. Do not allow ashes and clinkers to aocunmlate on the 
side or bridge walls, as this outs down the effective grate 
area, and causes other troubles. 10. Do not allow t<oo 
long intervals between firiras. A series of photographs 
with which the bulletin is illustrated goes far to support 
the view that Pittabur^ must be considered one of the 
imokioat and dirtiest oities in the world. (Bee also this 
J.. 1914» 499.) 
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PorUMe apparatua for memuring the eleetric conductivity 
of s^ine aotutiona. Saviron. *Sfcc XXIIT. 

Erratum. 

Pago 1110, ool. 1 ; 1. 23 from bottom /or “capablo'* 
read incapable.” 


XX.-4)RflAinCPltODtJ()Tl}: HRKlC&ilAL 
SUBSTANCES : ESSENTIAL OILS. 

Lloyd" a reagent; Praipitating alkaloids by . Prdim» 

inary note. H. Waldbott. .T. Araer. Chem. Soc., 191 3* 
86, 837- *838. 


Patents. 

Collecting and discJmrging Holid matter when pumping 
liquids [sewage} containing same ; Means for — . 

R. H. L. Pennell, Khanka, Egypt, and .1. Orten- Roving, 
London. Eng. Pat. 21 ,374, ,Sept. 22, 1913. 

The bo wage on its way to the pump paHHes into a Hump 
through a trap which retains the Bolid iiuvttor. When the 
Bump is full the clear liquid from the delivery i>f the 
pum[) is passed through the trap in the reverse direction 
and carrioa forward the solid matter which if* thuH trana- 
ported without having to pass through the pump.— W.H.f’. 

Filudge or solid matter recovered from sewage : Ap^stratus 

for drying . A. R. Ogden, Manehester. Eng. Pat. 

(1260, March 12, 1014. 

A DRYiNO chamber for the sludge is heated by means of 
steam introduced into the syjacc below the false bottom 
of the chamber; the steam yup»'. which is |)erforatcd 
extends across one end of this space, a drainage channel 
being providinl at the other end. The interior of tho 
chamlMif is also Buyiplied with a current (»f air whioli haH 
been heated by passing through piyics arranged in the 
flue of the boiler furnace ; this Hue extends across cme 
end of the chamber, along the side, and then across the 
other end. The wagons containing the 8ludg<; may be i 
run into a space at the heated Hide of tho chamb<*r so 
that a preliminary drying of the sludge is attained.— W.P.S. ; 

Sewage disposal and tvater purification apparatus. A. T. ! 
Nabstedt, Now York. U.S. Pftt. 1,115,857, Nov. 3, 1 
1914 ; date of appl., March 2, 1914. 

A .S1CTTEIN(4 tank, provided with the usual outlet for the . 
effluent, is situaud above a sludge tank, the two being ■ 
connected by a channel of relatively small croBS-section. 1 
Means ai-e provid<‘<l for closing this channel and for main- j 
taining the pressure in the sludge tank equal to tho head | 
of liquid in the settling tank. A number of settling 1 
tanks may be arranged above one sludge tank.---W. P. S. , 

Water and other liquids ; Apparatus for effecting the slerilisa- i 

tion of by laonation or the like. K. L. .Tosoph, i 

London. Eng. Pat. 26,603, Nov. 7, 1913. I 


This reageitt is essentially hydrous aluminium sUidate 
derived from fuller's earth, and it has the property of 
precipilaiing alkaloids completely from neutral or aoW 
solutions thereof. The alkaloid may be recovered by treat- 
ment with a base and an alkaloidal solvent. The reA>p[ent 
as examined by the jiuthor hod the following ooiupoaition j 
HjO, 1741; 8iO„ 56*6(); Al,()„ 9-82; FO|0., 1418; 
CaO, 1 •68‘^'o- Heating the material to about 180^* 0. M 
not destroy its power, but a red heat expelled water, and 
rendered the reagent inert. When the reagent is exhausted 
with hydrochloric acid, the residual earth is still efifeotive. 
Neither nitric acid nor aqua regia impair the activity xd 
th<» reagent. After removal of the alkaloid from the 
reagent, the residual earth retains its full effect, 
A jelly is obtained difficult to filter and slow to settle i 
it is precipitatiNl rtuulily by adding an acid, or an alkaloidal 
salt. In drying, the jelly shrinks to a very small bulk; 
conversely, the solid expands remarkably in contact with 
water. The jelly preoinitates inorganic salts also, 
e.g. barium chloride, Icoa acetate, zinc sulphate, etc. 
Clcaily, the phenomenon is one of colloidal chemistry. 
It was found tliat colloidal silicic acid, or colloidal arsenious 
Hiiiphide ])reci])ilate quinine sulphate. (See also this J., 
1913, 161, J. U. Lloyd.) 

Morphine and strychnine ; Precipitation of . H. H . 

Oordin and .1. Kaplan. Amor. J. Pharm., 1914, 

461 -464. 

Attkmits were made to shake out morphine from^its 
ariueouK solution with a mixture of alcohol and ohiorolorm 
after saturating with potassium carbonate. The solvent 
separated well but the amount of morphine found by 
titration after removing tho solvent, exoei^od tho amount 
originally takon by 2 to 16%, oven after washing the 
residue with a saturatAid aqueous solution of morphine to 
remove traces of potassium carbonate. Morphine is 
completely precipitated by Lloyd’s reagent (see pre- 
ceding abstract) from acid solution. 90% of the morphine 
present can be extracted from the drii^ precipitate by 
coiling amnioniacal methyl alcohol, i^tryohnine is also 
coniph»tely precipitated by Lloyd’s reagent. The pre- 
cipitate is almost tasteless and is only slowly .decom- 
posed by shaking repeatedly with ammonia and onlorafonn. 
it behaves physiologioaily like stryohnlne diluted with 


The water is jiossed through a centrifugal or rotary pump, i 
to which is also admitted a supply of ozonised air, ami then . 
deliveretl into a tank througn a piije extending to the j 
bottom of the same. The air is dried by passing through , 
a refrigerating apjiaratus befort> it enters tho ozonising i 
apparatus. (Reference is directed to Eng. Pats. 2707 of 1 
1881. 9741 of 1809, 20,760 of 1906 and 16,128 of 1908; 
this .L, 1900, 369, 1906, 1114; 1909, 742).— W. P. S. 

Fluids; Apjiaratus for the sterilisalion of— — [by ultra- 
Met rays]. W. R. Walkiey and Tubex Engineering 
Co., Ltd., London. Eng. Pat. 14,689, June 18, 1914. 

The liquid is passed os a thin film over the inner surface of 
corrugated plates which are curved so as to form a 
cylindrical vessel ; lamps emitting ultra-violet rays are 
suspended inside this cylinder. The ]>lateH may be 
curved in various shapes, — W. P. S. 

Waief ,* ProceM of removing oxygen from — — . R. Oans, [ 
Bcrlin-Grunewald, Germany. U.S. Pat. 1,117.831, 
Nov. 17, 1914. Date of appl.. Sept. 16, 1913. 

Ses Fr. Pat. 462,446 of 1913 ; this J., 1914, 331.— T. F. B. 

ha like; Trealmmi, of . N. Tostrup, 

Wet^Carbonizing, J^td., London. U.8. Pat. 
loy. 10< 1914. Hate of appl,, Feb. 7. 1912. 

3247 of 1911 j this .L; 1912, 601;— T; F. B. 


Sewaga I' 
Ammor U) 

8km Sng. Pttt. 


an inert substanoe but it cannot be deoain|KMed into frc4 
alkaloid outside the organism by pepsin in aoid solution 
or by ptyalin or tryjwin in aramoniacal solution. — ^T. C. 

Morphine and codeine ; Investigation of some derivatives 
of . A. Pitini. Annali Ohim. Appl, 1914, 2, 208—213. 

Morphine oxide sulphonic acid, C* 4 H^OnN,S,, was 
obtained by Freund (see Herminghaus, Inaug. Diss., 
Hiidesbeim, 1914) by tho notion of acetic a^ydride 
and sulphuric acid on morphine oxide. It yields morphine 
Hiilphonio acid, Ct^HuNO^S, on treatment with sulphur 
dioxide. Codeine oxide sulphonic aoid, 0 |mH»CLNS, 
and codeine sulphonic aoid, 

were obtained by Freund and Siieyer (Ber., 1911, 44 , 
2339) in a similar manner to the morphine derivatives. 
A bettor yield of oodeino suJ phonic aoid can, however, 
1)6 obtained by dissolving codeine oxide sulphonic acid in 
caustio soda, adding sodium hydrosulphite, and allowing 
to stand for a short time. Morphine oxide sulphonic 
acid (sodium salt) and codeine oxide sulphonio aoid 
(potassium salt) proved to be physiologically inactive, 
whilst morphine sulphonio aoid and oodeine sulphonio add 
(sodium salts) were less toxic than the alkaloids them- 
selves but produced similar effects, and hence may prove 
UMful therapeutioally. The oodeine derivatives b^ave 
like the alkaloid itself with Frohde's reagent^ and with 
a, mixture of concentrated sulphuric acid and fonnaldehyde, 
giving a green coloration changing .to blue with the former« 
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and a blue ooloration with the Utter. The leaotions of the 
morphine derivatives are different from those of the 
alkaloid, morphine, morf^ine sulphonic acid and morphine 
oxide sulphonic acid giving respectively a violet, a green, 
and a green ooloration slowly boooming bluish with 
Frohde*s reagent, and a reddish purple changing to violet, 
a green, and a violet coloration with sulphuric ocitl and 
(onnaldohyde.— A. K. 

Ami mpyrul hies ; Phannarolagical stiuiy of . 7. 

a-Amhiopyridine and its acetyl deriinitire. A. Pitini. 
Annuli (^hiin. Appl, 1014, 2, 21.3~2lT. 

To prepare a-aminopyridinc, quinolinic acid, 
(JftH:,N(CO()H )2 was convert^ into its anhydride by boiling 
with acetic anhydride and the anhydride was dissolved in 
benzene and treated with dry ammonia gas. The ammonium 
salt of the amide of quinolinic acid was thus pn^cipitated, 
and the free acid, (J 5 Hj,N((H)OH)(l().NH|, liWatcd from 
this by sulphurous acid, was dissolved in dilute caustic soda, 
troatf^ with sodium hyisibromite, heat^il on the water- 
bath. and then treated with sulphurous acid, which 
precipitated a-aminonicotinic acid, 
which was converted into a-aminopyridine, (^ 5 H 4 N.Nilj. 
by heating to 310“ 0. Both a-arainopyridine and its acetyl 
derivative are caytable of ])roducing lopal aiuesthesia, the 
acetyl derivative being somewhat more active in this 
respect. Aminopyridine is about os poison^Mis as stovaine, 
whilst the toxicity of its acetyl derivative is lietween that 
of nirvanine and novoeaine. — A. S. 

Gentian root : Chemical com'fHMltion of Japanese . 

Y. Asahina and S. Yoda. Yakugakuzasshi, Aug. 1014. 
J. Pharrn. (’him., 1914, 10, 37«--37ft. 

Extraction of the fr 4 'sh roots of Japanese gentian 
(Genliana scahra Bunge var. Bnergeri Maximowicz) with 
liot, methyl alcohol in the presence of calcium carbonate 
gave a yield of 4‘38”,\ of gentianose and 2'3®o of gentio- 
picrin. - F. Shdn. 

British Phannacapa la, 1914 ; Analytical processes of the 
- — . J. ('. rmnev. JVrfumery and Kss<‘nt. Oil Bee., 
1914, 6 , 4(M). 

Clove oil. The official sodium hydroxide solution 
(20 grins, per 100 c.c.) used to detormine the eugenol is 
too concentrated. A 5% solution of sodium or potassium 
hydroxide gives satisfactory results, ('innamon oil. 
A flask with a narrow graduated neck should lie used as 
in the determination of eugenol in clove oil. Lemongrass 
oil. The neutral sulphite process recommended for 
the determination of the citral gives results 4 — 5% lower 
than the bisulphB'>e process generally used for the com- 
mercial test. Balsam of Tola. The tests are not satis- 
factory on the whole and the reipiirement of 25% of total 
balsamic acids is somewhat high. The residue obtained 
on evaporating the carbon bisulphide extract seldom 
crystallises unless the balsam is old. 1'he test for total 
balsamic acids soluble in water is better carried out on the 
balsam itself by the process described under “ Btyrax ” 
08 the esters volatilise with the carlmn bisulphide to some 
extent.— F. Shdn. 

Kssential oth ; CvUivatiov of plants for the wodnciicm 

of . W. F. Cooper and J. C. Umney. ‘Perfumery 

and Essent. Oil Reo., 1914, 5, 407. 

CI.AYSY ground overlying chalk was manured and dug for 
three years, after which plants yielding essential oils were 
grown thereon. From 60 sq. yds. planted with LatKindvla 
vera 2200 stalks and blooms and 4500 blooms of the second 
year's growth were obtained, the total yield of essential oil 
being 107 pprms. or 1*5%. I’he ohariuders were ; sp. gr. 
0*900, optical rotation — 5“, esters 5*6%, refr. index at 
25® C. 1*47 10, soluble in 3 volumes of 70% alcohol. The 
flrat year's ^owth of Mitcham lavender from 98 sq. yds. 
gave 2050 blooms yielding 92 grms. of oil or 4-5%. The 
oharaoten were : sp. gr. 0-906, optical rotation *-8“, 
esters 17-7%, refr. index 1-4685, soluble in 3 vols. of 
70% alcohol; Common thyme grown on 98 sq. yds. of 


ground gave 77 lb. yielding 0-106% of oil with the charac- 
ters ; sp. gr. 0*919, optical rotation —2°, phenols 38%. 
Ijomon thyme yielded 0-08% of oil with the oharaoters ; 
sp. gr. 0-891, optical rotation — 10®, aldehydes 18%. 
3,839 sq. yds. planted ivith jieppermint gave 4,800 grms. 
of material in the first year, the yield of oil being 0-49%. 
The characters were : sj). gr. 0-891, optical rotation — ^28®, 
esters 14-0%. alcohols 69-6%, refractive index at 25“ 
1-4502, soluble in 3 vols. 70% alcohol. 1457 sq. yds. 
planted with wormwood gave 13,550 grins, of material in 
the first year yielding 0-043% of oil with sp. gr. 0-926, 
refractive index 1-4,572, niid soluble in 3 vols. of 80% 
alcohol.- F. Shun. 

Citronellu ; ICffeci of climatic conditioim on . J. C. 

Umney. Perfumery and Essent. Oil Rec,, 1914, 5, 398. 
j Samples of Burmese citronella oil distilled from grass that 
j had been under water several days owing to flou^ diffeml 
i from an oil distilled from dry grass grown in the same 
I locality. The sp. gr. was iiiucli higher and the geraniol 
i content was reii need by 7 — 8H„. The odour was somewhat 
! disagiveiible. The Molubilitv was not affected.— F. Shdn. 

I 

I Uelichrysiim samiile (Moris.) ; Oil of . L. Francesconi 

! and E. Sernagiotto. Gaz. cbiin. ital., 1914, 44 , IT., 
i 419 -421. 

1 The yellowish oil, obtained from plants growing at Lanusei, 

; Sardinia, has a i)leasanf. pungent od»)ur, whicli at great 
I dilution resembles tliat of the rose. It has the- sp. gr. 

! 0-9020, ?iD 1-4769, |aln ~ — 11-71 (in alcoholic solution). 

and distils chiefly at 240®(!.. the distillate containing 
S (^79-.50and H 12-11%.— A. S. 

I Rarosma venusUi ; ro/a///c oil from the haves of . E. 

Goulding and (). I). Boberis. ('hem. S<>c. 'rrans., 1914, 
105, 2613- 2617. 

The leaves of Barosma renusta, Kokl. and i^eyh., grown in 
South Africa yielded 2-2-7% of volatile oil the eharaotei’s 
of which were: sp. gr. 0-865 — 0-867 at 15"('. ; od at 
I 22® — 24® C. 0® 47' to 1® 4\ acid value 5-6, ester value 6-2, 

I ester value after aectylation 55. The composition of the 
oil was : hydrocarbons, principally myreene, 43-0% ; 
aldehydes, ])rinoipally anisaldebydo, 0-5% ; ]>benolB 0-2% ; 
i methylchavieol 21-4% ; alcohols, partly linalool, 14-3% ; 
j the remainder consisting of esters and ses((uit.i)rpcnos. 
No evidence of the presiuioe of diosj>henol was obtained. 

' -F. Shdn. 

li‘Phellandrenr ; Action of alcoholic hydrochloric acid on 

, and mechanism of the iransfo/rmation of terpenes 

by means of acids. L. Francesconi and E. Sernagiotto, 
(iaz. (shinL ital., 1914, 44 , TT., 456—462. 

By the action of cold alcoholic hydrochloric aehl on 
^-phellandrene there is produced, in addition to an oily 
hydrochloride, the solid dihydrochloride of a-terpinene, 
m.pt. 51® — 52® C. The action of acids on other terpenes 
is recapitulated and it is jminted out that all other mono- 
and hi -cyclic terfienes in which the side chain is in the para 
position of the hexamethyleiie ring are capable of iso- 
merisation into a-terpinene by the action of mineral acids. 


Alkylidenehydrazines ; Catalytic decomposition of , 

Hydrocari^ns obtained from citral arid cUrondlal. N. 
Kijner. J. Russ. Phys.-Chem. Soc., 1913, 46, 1779 — 1787. 
Bull. Soc. Chim., 1914, 16, 337—339. 

. The hydrocarbon, C,oH|«, obtained by decomposing the 
I compound of citral and hydrazine (sec this J., 1912, 46) 
I consists of a mixture of limonenic And terpinolenic h 3 ^ro- 
I carbons, the former being in the larger proportion. The 
I limonenic hydrocarbon boils at 162® — 163® 0. at 760 mm., 
has the sp. gr. 0-7677 at 20®/0® C., and Md= 1-4422. The 
terpinolenic hydrocarbon boils at 163® — 165® C. at 760 
mm., has the sp. mr. 0*7699 at 20® /O® C., and hd=» 1*4439, 
and when oxidised with permanganate yields acetone and 
the hydrocarbon boiling at Iw® — 163® C. The hydro- 
bromide of the Kmonenic hydrooaihon^ OioHmBiti, when 
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boiled with eniline yields the terpinolenio form, but I 
? j** boiling with aloohoUo potsitiam ! 

hydroxide yicJds an unsatnrated alcohol, CioH,oOH, boUing 
at 190®— IWf® G. Treatment with oxaUo acid converts this 
into linaloolene, b.pt. 166®— 168® C. at 748 mm.. 1 

sp. p. 0-7872 at 20®/0®C., and ttD=«l-6000. Reduction ' 
of the Umonenic hydrocarbon by Sabatier’s method at j 
150® C. yields dimethyl-2*6-ootano. CjqHi,. which when i 

S undecl boils at 161®— 162® C. at 772 mm., has the sp. gs. ^ 
’7399 at 20® /O® C,, nD= 1*4146, and is optically inactive, 
'rhe corresponding dextro-rotatory dimethyloctane is i 
obtained by reducing the hvdrocarbon obtained fi-om ' 
citronellal with hyclriodic acid, and its characters are: ' 
b.pt. 169®— 159-5'* a at 742 mm., sp. gi*. 0-7313 at 20° /0®O. 
^D~f-4110, and [alp = -i- 1-76°. The hydrocarbon, 

CioH|o. obtained from citronellal, when reduced by Saba- 
tier’s method at 170° CJ. gives dccane, b.pt. 160 — 10l®(t. 
at 772 mm., sp. gr. 0*7301 at 20® /O® C., 1-4109, and 

fall)— -h 0*27®, and when the hydrobromic acid addition 
product is decomi>oaod b\- moans of quitioliiio it yields i 
a hydrocarbon, CiqH»o. b.pt. 164°— 164-.7® C. at 782 mm., ; 
sp. gr. 0-7621 at 20‘70® C., -1*4319 and [a]n-l-8*59®. 

— P. SlTDN. , 

(Umphor as a solvent. N. N. Efremoflf. .1. Huss. Phys.- I 
Ohem. Sue., 1913. 46, 1683 1689. Bull. Boc. Oliim., 
1914,16, 183-184. 

The results of a thermal and miorographio investigation ! 
of mixtures of camphor with various other substances | 
were : — i 


AeetaHihde ; Pr^wmUion of in the laboratory, Hftiis- 

Hermann. J. l%arm. Akaoe-Lorraine, 1914. J. Pharm. 

Ohim., 1914, 10, 376—376. 

A MiXTURK of equal weights of aniline and acetic acid 
together with 2-— 3% of sine chloride is gently boiled 
under a reflux oondenser for 3 hrs., w hen the whole U 
poured into water and the aootanilidc rec rystallis^ from 
water. The use of pure aniline in place of the commereial 
variety obviates the nect^ssity of decolor ising with animal 
charcoal.— P. Shon. 

Chhral ; TU itolytnerUalioti of . ,T, Boeseken and 

A. Schimmel. Hqc. trav. chim. Pays- Bas, 1913, 82. 

112—127. Bull. Soc. (toi., 1914, 16, 50-^1. 

Ax immediate polymerisation of chloral to metaehloral 
is produced by the addition of a small quantity of pyridine 
or sulphuric twid of I0‘’o strength, the transfonnation 
being in tlic latl<>r ease almost complete, whilst in the 
former it is arrested by the absol ution of the oatalvst by 
the colloidal metaehloral. By the addition of n iaige 
quantity of catalyst the equilibrium chloral meta- 
chloral is displaced completely to the left, an addition 
product with the chloral being* formed in the case of sul- 
phuric acid which on warming dissociates with the libera- 
tion of carbon monoxide, hydrochloric acid and letra- 
chloriKd-hylcnc. Aluminium chloride forms with chloral 
a cryHtullim’ addition product which dissociates in a 
similar way. Pyridine docs not cause this dissociation 
of chloral. — (1. F. M. 


Eutectic. Mols. % ol 

I . camiihor 

necoiul coQHXincnt i ' ' i ' held in 

mixture Cnmpoaitioii, «olid solu- 

M. i»t. I mots. % tion by 

of second fwcond 

I I oom|M)itent. component. 


“r. . I 

p-Tuluk1iuc I — 42 I 18 

XAuhthaleuc ! 31*5 ; 43 5 ) 

Itlctliyl immturd oil | 

(methyl isothlocya- I I 

imte) j .34*2 .50 — 

Acutaiiiide I 66 88*ft 11 

p-Dibromubenzeuc .. I 40*5 40*5 I 4 

o-Nitronilinc 6 0 51*2 H 

u-Nitranillne j .50 .31 C 

p-Nitranlline I 76*2 31*0 r> 

Bensolc sold I 56-6 37*5 5-3 

Phthallc anhydride . . 84*7 31*3 ()-r> 

Cinnamic acid I 71*6 i .36*6 12-6 

Salieyllc acid 66- j ; 3.1* .5 | n o 

Anthracene j 116*r> | 19*5 j 12 

.. 

TurwrUine ,* Oscidalion of the iwpinene{^-pinene) in Spanish 

oil of . A. Madlnaveitia. Ann. Soc. Espati. Ph.. 

Ch., 1914, 12, 269—264. Bull. Soc. Ohim., 1914, 16, 786. 
Spanish oil of turpentine, b. pt. 156° — 166® 0., was treated 
with permanganate and soda (Wallaoh’s process), the 
product steam-distilled, and the non>aqueous portion of 
^ distillate rectified in a ourrent of carbon dioxide. 
Oxalic acid and a little sodium nopinate (1*6% as against 
5% obtained by Wallaoh) were obtained, the smaller 
yield of the latter being ascribed to the existence of less 
)3-pinene in Sfwinish than in French or American turpentine. 

— W. E. F. P. 

Nownie acid ; Reaction of . B. Dorronsoro and E. 

Fernandez. Ann, Soo. Espan. Ph. Ch,. 1913, 11, 
441 — 4 4 3. BuU. Soo. Ohim., 1914, 16, 300. 

Thb intense colour reaction given by nopinio acid and 
resorcinol in sulphurio acid solution has alrc^y been made 
known, and on the strength of this it has been stated that 
nopinic acid is produced by the oxidation of pineno with 
a lk al ine permanganate (see preceding abstract). The 
substance obtains however is merely sMium oxalic, the 
odour reaction with resorcinol being equally characteristic 
of oxalic acid, and moreover veiy aemutive;— G, F. M: 


Chioroform ; Presence of acetone in commercial . B. 

Dorronsoro and 0. Fernandez. Ann. Soc. Espan. Ph Oh 
1914, 12, 191-202. BuU. Soo. (Jhim., 19iri6, 672. " 


. «« vMiiifuviuini, II. 11 U vwu III meaioinai onioro- 

form gave the reactions of Legal, Claissen, Kutscheroff and 
Donig^ for acetone. The quantitative determination 
was made by a comparison of the speoifio gravity wfth 
that of known mixtures, or by the formation of the semi- 
carbazide, but neither of these methods was very exact. 
The b^t results were obtained by Fuller’s process, the* 
formation of the oxime by the action of hydroxylamine 
hydrochloride, and titration of the liberated hydroohlorio 
acid. The amount of acetone indioated was almut 2% 
lower than by the density method, and varied from 10 to 
23%.— G. F. M. 


Isopropyl a^hol; Syntliesis of . Reduction by 

hydrogen in tlte presence of aluminium. F, La villa 
Llorenz. Ann. Soc. Espan. Ph. Ch., 1914, 12, 236—239. 
BuU. Soc. Ohim., 1914, 16, 631. 


For the preparation of isopropyl alcohol from acetone 
Sabatier’s method is preferable, other firooesses giving 
pinacone and condensation products. The action c5 
sodium gives, according to Delaore, 40% of pinacone and 
oiUy 12% of isopropylalcohol. The addition of alu- 
minium in small pieoes to a mixture of acetone and ■Mium 
hydroxide produces a slow evolution of hydrogen, and 
the yield of the alcohol varies from 46 to «)%. At the 
same time a smaU quantity of mesityl oxide is formed, but 
no pinacone. — C. F. M. 


f*olytnerisation ; Studies 
carbons. S. V. Lebedoff. 
1913, 46, 1249—1296. 
78—80. 


on Diethylsnie hydrO’ 

J. Russ. PhyB.-Chem. Soo., 
BuU. Soc. Ohim., 1914, 16, 


All unsaturated organic hydrocarbons are capable of 
polymerisation under suitable conditions and the velodty 
of polymerisation may be markedly influenced by catalysts. 
Aliphatic aldehydes, for example, apparently quite stable 
under ordinary conditions potymerise rapi^y m presenoe 
of traces of sulphurio or hydroohlorio acids. In most 
oases oydio compounds are formed, mul the ring always 
contains an even number of carbon atoms. PotymeriM- 
tion is indicated by increase of viscosity, which it usually 
greater the lower the temperature of polymeriiatioii. 
Isoprene and di-isopropenyl pol 3 ntterise even below 0® 0. 
The most suitable temperature is IQO®— 150® 0. : at higher 
temperatures the reaetions are more complex. IhlSie 
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author's experiments the hydrocarbons were hoatod in 
sealed tubes at 100° — 150°('., and the product distilled 
in a current of hydrogen : the unaltered substance passes 
over at ordinary pressure and the dimoride at $ — 16 mm. 

E uro, whilst the })olymoride remains behind. The 
>r the temperature t he higher is the ratio of the dimeric | 
to" the polymeric forms, whilst at constant tompt^ratiiro j 
this ratio remains constant throughout the transformation. | 
The ratio is also affected by the prescmcc of catalysts : i 
when oxygen was removed from the tulies before heatincr, ! 
the product from di-isoproponyl contained only 16*4% 
of the polvmeride as com})ared with 23% in presence of , 
oxygen, hydrocarbons having a symmetrical structure, | 
such as divinyl and di-isopropcnyl furnish only one dimeric | 
form ; whereas isoprene, which is unsymmetrical, fur- | 
nishes two, in projKirtiotiH varying with the temperature. , 


Hydrocarbons of the divinyl scries ; Polymerisation of 

ffontc . 8 . V. Lebedcff and N. A. Skavronskaia. *1. 

Rush. Phys..(3iem. Soc., 1913, 46, 129(1—1331. Bull. 
8 oo. C!him., 1914, 16, 80- 83. 


The dimerido of divinyl is ethenylevciohexene 

x:il.ch/ 

and the ozonide of the polyuieride has the constitution 


^ \/ ■ \/ ) 

O. o. 


Di-isopropenyl, obtained from pinaoone by dehydration 
in presence of ac(‘tic anhydride, was completely converted 
into an insoluble H)>ongy mass on exposure to light at the 
ordinary temperature. Polymerisation was also effected 
at^60", 190°, and 160° 0 ., and the products separated by 
distillation (see preceding abstracd). The dimeride 


X'Hg— OH,. 

yO(OH,.).C!(OH3):rH3 


is a colourless liquid, b. pi. 206° 0. at 760 mm., sp. gr. 
0*8597 at 20°/4°C., nv)“l*48074. The polymeiide has 
the constitution 


[.CH,.C(CH,) : C(rH3).((mj)3.0(0H3) 

Its ozonide, CoHjyOa, yields acetonylacetone on decompo- 
sition with water. Tsoprene was prepared by Favorsky’s 
method (hitherto unpublished), the crude product mixed 
with trimethylethylcne, obtained by the decomposition of 
oil of turpentine, being treated with a C(K)led solution of 
hydrobromic aoGd in acetic acid. Prom the reaction 
product amyl bromide was removed by distilling at 62° — 
53° C. at 100 mm., and the residue was then distilled at 
23 mm., the bromide (CHa),CBr.CH,.CHjBr, passing over 
at 80°-^2°Cl. This was then heated with powdered 
potassium hydroxide at 150° C., under a reflux condenser, 
the isoprene* passing over to a cooled rewuver. The pure 
isoprene had the sp. gr. 0*6803 at 20° /4° C., b. pt. 34*5° — 
36° C., ni) — 1*42207. On heating it yielded a viscous 
mixture of a polymeride and two dimerides, of which ona 
isdipentene, b. pt. 174°— 176° t!., sp. gr. 0*8464 at 20°/0° (\, 
n’t^BD 1*47428 ; and the other, dimethyM.S-cthenyl-,*!- 
eyclohexene-fl, 


< CH,.C(CH,).CH;Cna 

>CH, 

CH.Cif, 


b. pt. 160°— 161° C., sp. gr. 0*8.331 at 20°/0°C., 
1*4W81. When isoprene is polymerised at the ordinary 
temperature, only a white spongy pol 3 rmeride, having the 
same molecular structure as natural caoutchouc, is formed. 

—A. 8. 


Alkne ; Polymerimtion of — — . 8 . V. Lebedeff, J. 

Russ. Phy 8 .*Chom. Soc., 1913, 45» 1367—1372. Bull, 
, 8oo. dum., 1914, 16, 83—85. 

Wbix allm iras heated at 140°^160° C. m .liNitieff '4 
high'preesure apparatus^ the pressure fell in 3 days from 


68 to 16 atmospheres, and the hydrocarbon was in part 
converted into a semi-solid yedowish mass similar to 
caoutchouc. This polymeride does not resemble those 
obtained from other edlenio hydrocarbons, and possibly 
the metal of the apparatus exerted a catalytic influence. 
To avoid this, alleno was condensed in glass tubes at 
— 80° C., the air in the tubes was replaced by nitrogen, and 
they were then seaUnl and heated in Ipatieffs apparatus, 
which was filled with hydrogen at 100 atmospheres 
pressure to prevent bursting of the tubes. After 34 
days at 140° C. one-half of the allene was polymeriseef. 
The reaction product was distilled in. a current of hydrogen 
at varying diminished pressures, the approximate yields 
of the different polymoridos being : dimeride, 5 ; tri- 
merido, 16 ; tetrameride-a, 6 ; tetrameride-/S, 22 ; penta- 
meridc, 18; hexameride, 10 ; and residue (colourless 
gum-like solid insoluble in the usual solvents), 26%. The 
dimeride is dimethylene- J. 2 -cyclobittane, b. pt. 03° — 65° C., 
sp. gr. 0*7698 'at 2()°/4°('., n^’ = l*42317. It belongs 
to the divinyl series and polymerises almost completely 
in a few hours at 160° C., yielding a small proportion of 
the tetrameride-a of alleno but chiefly a transparent solid 
polymeride. The trimeride. 


/0(:CH»). 

ciL<; 

^ CH, 


.CIL 


X /V 


b. pt. 136° (!. at 774 ram., sp. gr. 0*8624 at 20°/4°(l., 
ni?— 1*48064. The tetramerido-a is a colourless liquid 
having an odour similar to that of turjxmtine ; it boils 
at 72“--74°C. at 9 mm., sp. gr. 0*8956 at 20°/4°C., 
I •63301. 'fhe tetrameride-/ 3 , which belongs to 
the normal tyjic of allonic polymoridos, is a colourless 
liquid with an odour of potroloum : b. pt. 101 ° ('. at 10 
mm,, sp. gr. 0*9346 at 20 ° /4° (!., n1°- 1*62624. The 
pentamorido is a nearly odourless liquid of b. pt. 131° — 
132°('., at 10*6 mm., sp. gr. 0*0498 at 20°/0n:., n1V=- 
1*62814. The hexameride is a nearly odourless liquid, 
slightly more fluid than glycerol; b. pt. 170° (\ at 10 
mm., sp. gr. 0*9721 at 2()°/0°(.:., n1{’=l*r)3869.— A. 8 . 


Hydrocarltom of the dinllyl series ; Polymerisation of . 

8 . V. Ix^bodeff. .1. Russ. Phys.-Chem. 80 c., 1913, 
46, 1372—1373. Bull. 80 c. (^hini., 1914, 16, 89. 

Diai.lyl when boated for 8 days at 140° — 2(K)° (\ remained 
une.hangwi, but after 10 days at 250° (.5., 40% was 
polymerised ; isomerisation also occurred tr> some extent. 
The crude reaction product was a mixture of about 16% 
of a liquid dimoride (b. pt. 97° — 98° at 20 mm.) and 86 % 
of a colourless insoluble jiolymeride resembling caoutchouc. 
Hexadieno-2.4 when heated at 150° (1. yielded a dimeride 
of b. pt. 86° — 90° (\ at 20 mm., and after 10 days at 260° ( 
a dimeride of b. pt. 90° — 98° C. (chiefly 96° — 98° C.) 
at 20 mm. ; in both cases the product was different from 
and more soluble in chloroform than that obtained from 
diallyl. — A. 8 . 


Hydrocarbons of the divinyl and aUene series ; Velocity 

of polymerisation of . 8 . V. l^ebedeff. . J. Rum. 

Phys.-Chem. 80 c., 1913, 46, 1373—1388. Bull. 800 . 
rhim., 1914, 16, 89—90. 

In the case of divinyl hydrocarbons those in which the 
terminal carbon atoms of the conjugated system, 
(3 ; C.O ; C, are substituted, polymerise less rapidly thab 
those in which the intermediate carbon atoms are 
substituted. The velocity of polymerisation increases 
when ring formation occurs in the chain containing the 
conjugated system. In a homologous series increase 
of the mass of the substituente attached to the intermediate 
carbon atoms of the conjugated system increases the 
velocity of })olymerisation, whilst the reverse is the case 
if the groups are attached to the terminal carbon atoms. 
This applies only to aliphatic groups : phenyl, for example, 
oonsiderablv increases the velocity of polymerisation, even 
when attaoned to a terminal carSon atom as in phenyl^l > 
butadiene* 1.3. In the case of allenio hydroooroons, the 
velocity of polymerisation increases with the mase of the 
substituting group in a homologous aeries %nd,.the positioo 
of the substituents is without influenoe;— Ai Si 



V»il.XX3tUI.,No.24j Ci.3a,---OWAKlCPEQt>UOl^ 


AUenic groupt C : C : C ; PdymmwUion. wt a tueiim of 

HeUciing the . 8. V. L^bedeff. J. Bum. Phys.- 

Chem. 8oc.. .1913, 45» 1390--1391. Bull, 8oc. Clfaim., 
1914, le, 90. 

ALLKNin hydrocarbons am imlyrapriBcd almost comnlct<'ly 
in 1 or 2 days at 150"* C., furniahinc one or aovoral 
dimorides of the type, () : When oxidiacd with 

V - : C— C 

{Mirmanganato in aquooua acotono Holution iheao yield 
substituted succinic acids easy to identify. The dimorides 
are also characterised by their optical exaltation, the 
observed molecular refraction being usually greater than 
the oalcuiatod by more than 2, M'hereas the dinieridcs of 
other diethylenic hydrocarbons an? optically normal. — A.S. 

MfthyUncCf/('hfirv}Hin€ [and dii'inyl]. B. K. Morojkowsky. 

J. Russ. Phvs.-thom. iSoc., 1914, 45, 2072. Bull. 
8oc,Chim., 1014, 16, 6r)2--5r)3. 

By the action of zinc and alcohol on totrabronio- 
isohutane a gaseous mixture is obtained which on oxidation 
with 1% |>ermanganato gives oxalic acid in addition to the 
ordinary oxidation ]iroduct8 of isobutylone. 'the oxalic 
acid is derived from methylenocyclopropane which is 
formed, together with isobutylene, in the first n^aetion : 
(0HjBr)a(JBr~>(CH2Br).,(! : CH, 

Mcthyleuccyclopropane is transformed into divinyl when 
passed over alumina at 350“ C. : 


Silrous i'iUvr : Spirit of . J. (’. Dmney. Perfumery 

and Kssent. Oil Heo., 1914, 6, 416 — 417. 

For calculating the allowance of drawback on ev^wrted 
spirit of nitrous ether, the percentage of alcohol in the 
sjiirit is determined in the Government Laboratory by 
'fhoriK) and Holmes’ method (this .1., 1903, 232). The 
results obtained by this method are accurate, and are 
much lower than would bo c.xfjeoted from the specific ! 
gravity. The loss of alcohol in manufacture anioiintH to I 
nearly 10% of the quantity used. In the presence of i 
excess of water ethyl nitrite decomposes in a few hours ' 
into alcohol and nitrous acid. Solutions should be made i 
in strong alcohol and only diluted when required. — F. Shdn. I 

, I 

Titration of silver in argentum coUoidaU and argentum I 
proteinicum. A. Komdorfer. Apoth. Zoit., Nov. 11, I 
1914. Pharin. J., 1914, 93 , 809. ' 

Argentum eoUoidaU, — 0-2 grm. is dissolved in 5 c.c. of ! 
water, and 5 c.c. of dilute sulphuric acid is added ; the ' 
mixture is slightly heated, and subsequently boiled with | 
10 c.c. of 3% H,(\ till it is colourless. On cooling it is | 
diluted with 50 c.c. of water and titrated with AT/ 10 j 
NH,CN8 solution, using irou-ammonium alum as an I 
indicator. One c.o.~0‘0108 grni. silver. Argentum i 
proteinicum. — 0*5 grin, is dissolved in 5 c.c. of water, 5 c.c. j 
of dilute sulphuric acid is added, the mixture slightly 1 
heated and subsequently boiled with 15 c.c. of 3% H,0, . 
till the colour is yellow. On cooling, it is dilutisd with i 
100 c.c. of water and titrated with N/IO N II4CN8 solution, j 

Drugs and che^nicah ; K^ect of the War on the sujrfdy of . ■ 

Discussion at a meeting of tlm Pharmaceutical Sooietv, 
Deo. 8, 1914. Pharm. J., 1914, 98 , 797—804. 

Prof. H. 0. Grremsh called attention to the progress 
made during the past 50 years in the cultivation of medi- 
cinal drugs (cinchona, coca, ipecacuanha, cloves, vanilla, i 
opium, rhubarb, cubebs, etc.) and stated that the niimhNsr I 
of mediohud pljsntB cultivated in the various parts of the * 
Hmpiro ooula bo materially eitended, nnd possibly tho 
i^iluuity imptdvad as in the case of cinchona. D. Hooper 


SBp}ciSAi.in:!^Ui(ofeS!^iirriALotis. ^ 


b«l ahown that {oxgtove aiui olber pluita grown in ^din 
wore eoual in oflioieuoy to tho Kuropean plahts. In mojt 
cases u the supply 01 a crude drug became exhausted, 
a satisfactory sucstituto could be found. 

Mr. E. A.*LTMNKy dealt mainly with tho fluctuation in 
prices of drugs and essential oils since the outbreak of 
war and stated that tho action of the Govommeut in 
consultation with tho Drugs Advisory Committee,, id 
framing au effective schedule of contraband of war and 
j allowing departure from it only under definite ^nditions, 

I had done much to prevent olcaranco of existing stocks 
j and oxoossive rise of prices, 'fhere ha<l not been an 
actual shortage of any of the essential oils, but supplies 
of atropine and atVopine sulphate and benbahe leaves 
are unavailable at present and the supplies of various other 
drugs have been considerably restrioted. In connection 
with the {losition of Kiissian cantharidos, it was pointed OUt 
I that tho new Pharmaeopmia includes preparations mado 
I from enntharidin, which is produced much more largely 
: from tho C3iinese than from tho Russian flies. The cur- 
! tailmont of the confectionery trade, duo to the high price 
I of sugar, has led to a fall in prices of many essential oils 
■ used in that trade, notably jwppenmnt and aniM oils. 

'rhe lesson to bo drawn from the existing conditions is 
i tho necessity for extended cultivation of drugs and aro- 
1 matic plants throughout the Empire. 

Mr. C. A. Hill fiointod out that the scarcity of ohemicaU 
j is not confined to those of foreign origin. Morphine 
I and c(>deino, for example, the shortage in tho supply of 
which is duo to the unusually great demand, are manu- 
! faeturod in England, and now that tho supply of Turkish 
I opium is cut off, will be mode to a larger extent than 
, hitherto from Indian and Persian opium. Epsom sal^, 

1 previously imported from Germany, are being made in 
' England from magnesite. 'There are very oonaiderablo 
i stocks of crude jiotash salts available for the production of 
I ])iiro potassium salts, and a shortage is unlikely since thfi 
; restrioted demand for soap making, fertilisers, etc., flue 
: to the high price, will leave a larger supply available for 
; medicinal purposes. Both potash and iodine could be 
I oi>tained by a resuscitation of tho kelp industry, and 
j bromine could, if necessary, be obtained from sea-water. 
Santonin is obtained from plants grown almost exclusively 
in Russia under Government control, but the manufacture 
during tho past four years has been entirely in the hands of 
a German syndicate, and the price has been raised system- 
atically until it reached 1158. per lb. in July last; it has 
since risen to 2208. owing to tne shortage in the supply. 
Liquid modioinai paraffin was prejiared exolusivoly from 
Baku |)ctroleum refined at Hamburg. Russia has pro- 
hibited the exjiortation of crude petroleum and tho 
Drugs Advisory (Committee has recommended that thb 
Government should endeavour to obtainjfrom the Russian 
Government a supply of petroleum, which might bo 
refined in tho United Kingdom. American and Caucasian 
petroleums were different in character to Baku petroleum, 
and might not havo tho same medicinal effect. 8ome 
solvents and reagents not manufactured on a largo scale 
in England, but readily obtaineil at low' prices in Germany 
are carbonyl ohlorido, carbon tetrachlonde, chlorides and 
oxychlorides of phosphortis, acetic anhydride, aootyl 
chloride, ohloroaootio acids, benzyl chloride, aoetoaoetio 
ester, phenyl hydrazine, di-, tri-, and tetra-ohloroethyleiie 
and totra- and penta-ohloroothane (suggested as rubber 
solvents ; diohloroothyleno is used in pharmacy as a 
solvent for iodine), and ethylene dichlorido and ethylideno 
diohlorido (by-products in the manufacture of omoral ; 
used for tho manufacture of lysidine). 'The production on 
the large scale of sodium salicylate which wiU give a 
colourless aqueous solution is a difficult tMk, which has 
not yet been performed in the United Kingdom. The 
manufacture of synthetic chemicals, except in certain 
favourable instances, cannot bo carried on profitably 
except on a very largo scale, and tho industry cannot 
be established unless security for the future for a sufiioient 
I period to admit an adequate return upon capital outlay 
IS ensured. 

Mr. F. W. Gamble called attention to the dependence 
upon Continentid sources for supplies of laboratory gliM- 
ware, tubing, scientific instrument and optical glass. The 
dost of kw tubing has increased* 30% aiid the supply 
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is still short. Having regard to the advantages of Con- 
tinental oountrios in respect to raw materials, esj^oially 
fine sand, E^and will probably not bo able sucoossfolly 
to compete in this industry when normal conditions aro 
restored. Glass of the Jena type docs not appear to bo 
made in England, though its' manufacture presents no 
si>ecial difficulties. According to analyses made by I*rof. 
Jackson the ooni{)usition of Jena glass differs essentially 
from that given in the patent S])ecifioation covering its 
manufacture. 

Mr. K. 11. BjSNMiTL' dealt with the sujiply of chemicals 
or other medicinal products of which the manufacture is 
protected by a patent owned by an enemy alien, or which 
are commonly known by a name in which there exists 
trade-mark rights owned hy an eneinv alien. (See also 
this J., 1914, 1118.) 

Prof. A. W. (/R08SLKV stated that chloroacotic acid and 
chlorides of phosphonis could be made in England and that 
there was no shortage in the supply of acetone. 

Mr, E. M. II 0 T.MK.S eonaiderea that the cultivation of 
medicinal plants in the Cnited Kingdom was nut profitable 
except in cases where there was an enomimis demand. 

Mr. Finnkmork said that American liquid paraffin, 
provided its unpleasant taste were masked by emulsifi- 
cation or by flavouring, could rcpUuMi the Bussian ])roduct j 
to some extent, and emulsified 8of( paraffin might also 
bo used. — A. S. 


Camphor jtrodvctioii in India. (Jhaiiibor of Coinmeree J., 
Dec., 1914. 

Thk camphor tree? {Cinnatntmnm camphoru) has been 
successfully plante<l in Burma, Ceylon, and the EederatiHl 
Malay Btates. In Burma there arc plantations in the 
upiier Chindwin, Myitkyina, Bhamo, and southern 8han 
States. There arc exjieriraental plantations in the Niighiri 
Hills and in certain isolated }iat<5hes of Bombay and 
Midras. In Ceylon the tree grows only in the more 
elevated jiarts : there is a jilantation at llakgala. Great 
diffioiilty luw alwaj's been exptirienced in getting giwid sowl 
importea diwet from Japan, and there is often wholesale 
failure to germinate. The seeds sown for thi* Burma 
plantations were obtained from Hong Kong. Camphor is 
also obtained from anevergreen shrub {lilumm balsamifera). 
W'hich is indigenous to the Shan States of Burma. It also 
grows in the islands of Hainan ai,d Formosa and in 
South China. 

Vohiih and rmniial oils. Board of Trivlc Bulletin Ko. 109. 

Mav be obtained from th<‘ Jloanl of Trade, C'omnuTcial 
Intelligence Branch, 7J, Basinghall StriM't, E.C. 

JtcfM/rl of (Jhfnilbtl and ('umniiUrc to A'<«’ York 

Sect ion of Anur. Cltiui. *So(', IScc Trade KejMirt. 

Patents. 

Baclerial prrjiarallon^ and pr<‘}Kiralton.s for the trcatim nl 
of gonorrhwul diMemcs, (!. (I. Warden, Los Angeles, 
U.S.A. Eng. Pat. L’2,31)r), Oct. 4, 1913. 

Bai'TIRTA such as the Gonococensy PnentnococcuSy 
MtmngiKoccutiy or Staphgllftc(tccuii albus methrer. are 
Bus^iendod in O-Ol to 0*02% hydrochloric acid, or 0-04% 
formaldehyde solutions. Such solutions arrest the 
encymaiic activity of the bacteria without destroying 
them, and thus prevent autolysis : they may bo injected 
into animals, from which scrum is prepared subsequently 
in the usual manner. — T. F. B. 

Hydrogenation; CMylic . M. A. Adam, London. 

Eng. Pat. 24,815, Oet. 31, 1913. 

Intimate contact bo tween the reacting materials in the 
catalytic hydrogenation of liquids, is sectm'd by bubbling 
the gas from a number of pointa into a bulk of liquid ; 
ooalesconos of gas bubbles from adjacent delivery points 
is prevented by suitable i>artitions. In one form of 
apparatus, the hydrogen is supplied vertically through 
a number of noEslcs at the lower part of an upright 
cylindrical vessel ; each uoscle projects into the lower 


end of a separate vertical tube, open at each end, and 
these tubes are preferably paok^ closely together. The 
tubes may bo insulated from each other at the top and 
bottom, and so converted into a series of eleotrioal heating 
elements. By a suitable adjustment of the size of the 
tubes, the gas flow, and the height of liquid in the tubes, 
the liquid can be treated in the form of a climbing film 
or a tall oolumn of froth. — T. F. B. 

Magnatium salts of acylated nronuUic orttut-oxycarlmxylie 
acids. R. Berendes and E. Kietz, Elberfeld, Germany. 
Assignors to Syntheiio Patents Co., Now York. U.8. 
Pat. 1,113,742, Oct. 13, 1914. Date of appl., Jan. 5, 
1914. 

Tuk magnesium salts of acylated aromatic o-hydroxy- 
carboxylic acids (especially acctylsalioylio acid) ore obtained 
by treating the acid in aqueous suspension with a 
magnosiiim compound, c.g., the hydroxide, oxide, or 
(iarbonate, cva}>orating in a vacuum at a low temperature, 
and washing the orystaliine ]>roduct w'ith acetone. The 
salts are more readily soluble in water than the acids from 
which they are derived, and ])08SeH8 similar medicinal 
projierlies. - -T. F. H. 

Alkali metal salts of ll.W-diamino-i.i'-dioxyursenobenzene 
combined mth copi)cr and process of making same. 
P. Ehrlich and P. Karrer, Frankfort, Assignors to 
Farbworke vorni. Meister, Lucius, und Brtining, 
Hochst on Maine, Germany. U.S. Pat. 1,117,352, 
Nov. 17, 1914. Date of appi., Jan. 24, 1914. 

See Eng. Pat. 1217 of 1914 ; this J., 1914, 942.~<T. F. B. 


XXL-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Monobrornoquinolsiilpltonic acids and Hair conversion 
into monrihronwquifionesutphonic acids. A. Seyowetz and 
J. Paris. Bull. Soc. f!him., 1914, 16, 121— J 25. 

The monobromoquinol obtained by treating qiiinol ilis- 
solved in ohl(»roform and other with a solution of bromine 
in chloroform, was sulphonat-iHl with acid containing 15% 
anhydride, at a temjK*rature below SO'* f ; a colourless 
monosulphonic acid was obtained, soluble in water, 
insoluble in organic solvents, and possessing the properties 
of a photographic developer. On oxidation with sodium 
bichromate and sulphuric acid it was converted into the 
corresponding bromoquinonesulphonic acid, a yellow 
substance unstable in aqueous solution. An isomeric 
bromoquinolsulphonic acid, jKissessing similar jiroperties. . 
was obtained by treating sodium quinonesulphonaie with 
hydrobromic acid below 30® C. ; at temperatures above 
.30® the known 2.6'dibromoquinol was produced, 
proving that the monobromosulphonic acid has the con- 
stitution, OH : OH : Br : SO, H=1 : 4 ; 2 ; 6 . Oxidation 
of this by ehromie acid gave rise to the oorresponding 
bromoquinonesulphonic acid, which is deeper in colour 
and more unstable in solution than its isomcride. — ^T. F. B. 

Patents. 

Photographic emulsions. J. H. Christensen, Holtf, 
Denmark. Eng. Pat. 25,419, Nov. 6, 1913. 

Mtever bromide or ohlorido is emulsified in collodion, 
using a solvent which will produce an impermeable film 
in which the silver salt is distributed evenly, and not 
mainly on the surface, as is the ease when ether-alcohol 
is used. The emulsion may be made by treating 12 grms. 
of collodion silver bromide with 40 grms. of amyl acetate 
and adding 60 grms. of isobutyl aloohol. When thin 
films prepared in this way arc oxpc«ed and develop^ 
with glycin, p-aminophenol, or similar developers not 
requiring alkali carbonate, the permeabffity of the finished 
film will be fpmtor in those parts which contain reduced 
silver. Addition to the emulsion of small quantities 
of certain snbitanoes (e.g., 0*1 grm. of bemoio acid to 
100 g.o.) faoiUtatM dev^pment. If these films are 
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applM to gelatin films supported on glass {dates, and 
then immersed in a solution of a dyestuff, coloured gelatin 
images may be produced ; or if the glass is replaced bv 
metal, and the plates arc imnicrscil in an etching liquia, 
the process can be used to produce photoraeohantoal 
printing plates. — T. F. B, 

(Jallulwe compound \jithotograpliic filttm]. I). E. Ueid, 
Assignor to Eastman Kodak C3o., Rochester, N.Y. U.S. 
Pat. 1,116,627, Nov. 10, 1914. Date of appl., Jan. 31, 

Photographic films arc made of “ reverted ’* oelinlose 
with which is incorporated a “ filling ” of non -oleaginous 
material which is practically insoluble in water, soluble 
in alcohols and other solvents miscible with water, prac- 
tically odourless, has no appreciable effect on the photo- 
graphic emulsion, and does not react with the chemicals 
used in photography in such a way as to reduce the trans- 
parency of the sheet. Triphenyl phosphate may h<* iiscfl 
as the filling material. — T. F. B. 

Colour pholom^aphy and kinemoioffraphy. W. F. Fox, 
W. H. Hiokey, and Kinemacolor Co. of America, New 
York. Eng. Pat. 662, Jan. 8, 1914. 

A TflKOATiVK of a particular object, from which certain 
colour sensations have been omitted (r.g, taken through a 
rod filter), is superimposed in register on a positive from a 
negative from w'hich certain other colour sensations have 
boon omitted (taken through a green filter). From this 
negative and positive a printing negative is made by trans- 
mitted light, and from this a positive is made, preferably 
on a transparent film. This positive is immersed first 
ill an acid solution of a green colouring matt/Cr or toning 
bath such as a solution of a vanadium salt, and then in an 
nlkaliiio rod staining hath. Th's process is said to produce 
a- picture in “ substantially ” the colours of the original 
object . If extra brilliancy in the final print is required, it is 
desirable to coat the reverse side with an emulsion and to 
jirint on it successively, in register, from the two original 
negatives. Reference is din^cted in pursuaiict' of Sect. 8, 
Sub-seol. 2, of the Patents and Designs Act, 1907, to 
Eng. Pat. 7,368 of 1913 (this J., 1914, 603).~-T. F. B. 

Pholomaphic coUmr processes. W. F. Fox, W. H. Hickey, 
and Kinomaeolor (k>. of America, Now York. Eng. Pat. 
8728, April 7, 1914. 

Two negatives an^ taken of an object through different 
light filters (c.g, red and green) and positives are propari^ 
from them on transparent material. The red positive 
is now printed by transmitted light on a print from the 
green negative, forming the “colour negative,” and the 
green {^itive is printed on a print from the red positive 
producing the “ monochrome negative.” The colour 
negative ” is now orinted on one side of a sensitised film 
eoatod on both siaes, and the ” monochrome negative ” 
is printed on the other side. After development and fixing, 
the film carrying the print from the ” monoohrome 
negative” is fixed and waterproofed, and the film is 
immersed in an acid green staining bath and then in a red 
staining bath. Reference is directed, in pursuance of 
Sect. 7, Sub-sect. 4, of the Patents and Designs Act, 1907, 
to Eng. Pat. 7368 of 1913 (this J., 1914, 603).~T, F. B. 

Photographic Mm. V. Planohon, Assignor to Soc. des 
Plaques et Papiers Photographiques, A. Lumiire et ses 
fils, Lyons. France. U.S. Pat. 1,116,479, Nov. 10, 1914. 
Date of appl., May 13, 1907. 

Sxs Fr. Pat. 376,433 of 1007 and Addition thereto : this 
J., 1907, 1029.— T. F. B. 


XXIL-EXPLOSIVES; MATCHES. 

Exphaives; gravity Hparation applied to ike 

analyaio of mtning . C. 0. Storm ana A. L. Hyde. 

Teofan. Paper 78, 1914, U.S. Bureau of Mines. 18 pages. 
(llHitiuoii. analysiB of a mixture of salts indioatee the 
quantitiei of the variotis ions preaent, but throwi no light 


on the maimer in which these were combined in the ociginil 
mixture. After removal of nitrogiyoerin and oily matter 
by means of ether the finely powdered and dried salti can 
be roug>hly separated by treatment in a separating fnnnel 
with mixtures of ohloroform (sp. gr. 1*49) and bromdbrm 
(2*83) of specific ^vity between those of the salts ex- 
{Mooted, most of whioh, as shown in a table, lie between 
i 1-5 and 2*5.— O. E. M. 


iteport of GhernicaU and Dycatuffa CommUke io New York 
I Scctwn of Amer. Ohem. 8oc. See Trade Be{K>rt. 

Patknts. 

Expioaim. W. T. Hoynos, DIeveiaud, Ohio, U.S. A. Kng. 
Pat. 6766, March 17, 1914. 

Si'HEKiuAi. grains of an explosive {c.g., a ohiorate explosive) 
are product^ by tiimbllDg dry nuclei of explosive material 
i in the presenoo of a dust -like explosive of the same nature, 

I and adding a small {)ortion of a moistening liquid iu the. 
, form of mist. These opiwations arc oontiniied until the 
j spheres are of the required sixe. The apparatus desoribed 
i comprises an inc)ine<l rotating drum into whioh the dry 
(Miwdorcd explosive is fed from a hopper, in the outlet of 
I which is a rotating brush. A suitable quantity of grains 
I of the explosive is piaeod in the drum, and as this is 
I rof-atod, the dry jiowflcrcd explosive is distributed over the 
! grains by rotating the brush, and at the same time water 
i is sprayed in, until {icllets of the desired size are obtained. 

-~G. W. McD. 

I Kxploaive cximpounda. F. R. and J. Q. Burrows, Port 
I Arthur, Ontario, Canada. Eng. Pat. 11,582, May 11, 

I 1914. 

I Ammonium {lerohlorate (6 {>arts), {xitassium nitrate (66), 
aluminium (18) and paraffin wax (2 parts). — 0. W. MfD. 

j iilach powder ; Aluminium glazed F. Sparre, 

Assignor to K. I. dn Pont de Nemours Powder Co., 
I Wilmington, Del. U.S. Pat. 1,116,944, Nov. 10, 1914; 
I date of appl., Sept. 20, 1913. 

j (Granulated black powder is coated with aluminium. 

! -G. W. Mod. 

I 

i 


XXIII.-ANALYT1CAL PROCESSES. 

I ThcrmoalrU ; A , for low lempertiluraa. J. H. Walton, 

j jun., and R. U. .Judd. J. Phys. Chem., 1914, If, 
I 717-721. • 

I The thermostat is cajsibJe of working between 0° and 
I — 20‘’(\ The primary bath. A, (Kg. 1) of heavy 
I galvanized iron (18 in. upiare by 14 in. deep) is insulated 

I 



I Fis I 

I with a 4 -in. layer of sawdust and contains a mixture 
I of ice, salt, and water whioh is circulated by means of the 
j turbine, C, (1 /lOLp. motor) through a coil, D, passing 
I into the secondary bath, B. The latter contains a mixture 
of 2 parts of water to 1 part of ghroerin and 1 part of 
aloobol and is insulated in the waoian Ik>x, M, by means 
of a 1-in. lajrer of felt and a tight cover with an external 
f-in. felt lining. The cold brine is filtered through fine 
I oop^r gatize at the intake of the pump. The seoonda^ 
bath contains a sorew-shapsd stnerer, F, The deuhle 
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ol^rvation window, J, has an insulating air layer of 
} in. l^ween the panes : this contains the two 4 c.p., 
6 volt inoandescenoe lamps, H, H. The lag of the ordinary 



io{||(iBne thermo -regular is avoided partly by using a steel 
tube, (1, tilled with mereury, and partly by the slowly 
rotating wheel, K, which imparls an eccentric mction to 
the platinum contact wire of the thermo-regulator. 
Fig. 2 illustrates the automatic cock regulating the influx 
of cold brine from the primary bath. A wooden wheel, E, 
is attached to the rod, Y, which ojKTates the cock, (^. 
The rublier Btopjiers, S, 8, limit the movement of E. The 
nine-point rocking switch, L, is connected to E by the 
string, X. In adjusting the thermostat the nut, Z, is 
loosened so that the consequent opening of the cock brings 
the temperature to within a fraction of a degree of that 
required. E is then turned to the right-hand limit and 
the nut tightened. Rotation of E to the left now causes 
firogressive oi»ening of the cock and consequent intlnw of 
cold brine into the secondary bath. This operation is 
effected automatically at the proper moment — t.e., when 
the temperature of the hath bf'comes too high — through 
the thermo-regulator throwing the motor, P. into a 
110-volt alternating current circuit. 'Fhe consequent 
movement of E pulls the rocker of the switch to the left ; 
as soon as the points of the rocker leave Iho mercury cups 
on the right the 1 10- volt circuit is broken ; and contact 
with the mercury cups on the left reverses the fields of 
the motor, (.'old brine now enters the secondary bath 
till contraction of the mercury in the thOrmo-regulator 
breaks the current through the relay and rc-starl,H the 
motor ; E rotates to t he right, the cook closes, and the 
110- volt current shuts of! ; and so on. Binding posts 
or wires bearing^tho same numlxir in Fig. 2 are connected 
directly, e.jy,, 6 on the relay to 6 on the rocker switch. 
At — -12" C. during a run of (i hours the temp'raiure was 
constant within 0-03'’. The temperature may bo kept si 
low as — 25" to — 30"('. by using a mixture of ico and 
calcium chloride in the primary bath ; and for high 
temperatures the latter could bo replaced by a boiler 
generating sujxirheated steam. — J. R. 

Niekel; The ekrlndiftk deterviimtion o . W. J. 

Marsh. J. Phys. Chem., 1914, 18, 705—710. 
Eluqtroanalysis according to Classen's oxalate method 
is applicable to the determination of tin, hut not to that of 
nickel or cobalt. In the case of nickel the addition of 
various dopes ” to the solution proved ineffective : 
small amounts of urea merely resulted in a somewhat 
more rapid dc|H>Bition of the metal, while the accompanying 
carbon deposition was unaffected. Decreasing the siio 
of the anode augmented the tendency of the nickel to 
deposit as peroxide. The following method gave reliable 
results : 2()0 o.c. of a sohition containing about 0*2 grm. 
Ni (m 16 to 20 o.c. of ammonia 

(sp. gr. 0’96), and 6 grms. (NK4),SO|, and free from 
nityio.aoid, nitrates and chlorides, was electrolysed in a 
360 0 . 0 . beaker, usiag a lO-grm. platinum- wire gauee flag 
apode (62-me8h and 6x4 5 cm.) and a rotating (550—650 
CO vs« per Kin. ) pure oopper gsuee cathode (50-mesh and 5 om. 


high X 3 cm. diam.). With a current of 0*8 aipp. ± 0*1 at 
3*5 volts -b 0*2, the time required for a determination 
at the ordinary temperature was about 25 mins. The 
j moan values of 22 experiments were : current, 0*75 amp. ; 
I time, 25 mins. ; weight of Ni found, 0*1336 grm. ; error, 
I f 0*0002 grm. — a scries of standard determinations being 
i made by the dimethylglyoximo method. The copper- 
! wire gauze cathode was also used successfully in the 
: determination of Cu, Sn, Co, Cd, Bi, Ag and Zn ; and for 
' Pb and Mn by dejiosition as fieroxides on a platinum- 
I wire gauze anode. Stiff, twisted copper-wire was used 
for the stems, and the gauze was riveted with small 
coppor tacks. Such cathodes may l^e used repeatedly if 
dijinod into nitric acid (1 : 1) for a few minutes after 
caon determination. — .1. R. 

' Tin; Quick method to prccipiUitc elcrtrolytically. 

1.1. Rum])hreviHo. Eng. and Min. J., 1914, 98, 964. 

The tin (0-2 --0*3 grm.) is separated as sulphide, dissolved 
, in ammonium sulphide (16 c.c.), 20 c.c. of sodium sulphite 
solution (40*^0) added, the liquid diluted to 120 c.b., and 
] electrolysed at 60" (J. with a current of 5*5 amp. at exactly 
4 volts ; cylindrical gauze electrodes are employed, 
one within the other, and the electrolyte agitated ny a 
stirrer making 600 revolutions ])er min., the deposition 
i of the metal being effected in 25 mins. Before use, the 
: platinum cathode is either coated with coyiper and tin in 
I Bueeession or with cadmium alone. The accuracy of the 
, process is sufficient for technical analysis but is impaired 
! by the impurities present in ordinary ammonia solution ; 
for this reason the ammonium sulphide used is prepared 
by saturating with hydrogen sulphide a solution of 
ammonia (sji. gr. 0*01) obtained by dissolving the gas 
I (comiiresHcd) in water. Sodium sulphite is employed to 
render the tin solution colourless. — W. E. E. P. 

I Zirconium ; Scjuiration of from aluminiinn. F. 

I Ferrari. Atti R. Istit. Voneto di Sci., 1014, 73, 446. 
Annall Chim. Appl., 1914, 2, 276, 

ZiRooNJUM can be separatesd from aluminium by means of 
, cujiferron (the ammonium salt of nhenylhydroxylamine), 

, which precipitates it quantitatively from acid solution. 

; (See also this J., 1914, 944.) - A. S. 

] 

' Klcclrk conductivity of mliuc Molulioufi ; PorlubU apparatus 

for nmisurijuj the P. Saviron. Ann. Soc. Espan. 

' 'Ph. Oh., 1913, 11, 495—498. Bull. Soc. (him., 1914, 
16, 320. 

The apparatus has the general arrangemeiiti of the Wheat- 
1 stone bridge with three known resistanees. The fourth 
gap is occupied by a voltameter with sejMirable electrodes, 
the distance between them being measured on a graduated 
I scale. The voltameter is closed by an ebonite stopjier 
' through which passes the insulated stem of the movable 
electrode, and the whole is protected by a metal case, 
(lonductivities varying between 0*0000670 and 0*00396, 
representing solutions of potassium chloride containing 
from 31 to 2*247 mgrms. ]>er litre, can Ixs measured with 
the apparatus, and its application to the determination 
of the conductivities of mineral waters has given good 
I results. F. M. 

I Phenols ; Certain eohur rmetions of tJte . J. Cl. 

I Chrrancio and L. Gomez. Ann. 800, Esiian. Ph. Ch. 
1014, 12, 240—243. Bull. Soc. Chim., 1914, 16, 672. 

The oxidisability of phenols in alkaline solution and the 
acceleration of the oxidation by metals has wrongfully 
led to the proposal of certain phenols as reagents for sudh 
I metals. C'opyier for example gives a blue colour with 
! phenol and ammonia, but the same colour is produced by 
I niokol and zinc, and, in 24 hours, in the absence of anv 
metal at all. Even the blue coloration of resorcinol with 
an ammoniaoal solution of a zinc salt is prodiioed by 
nickel, by atmospheric oxygen, and by hydrogen peroxide, 
and an examination of the absorption spectrum shows that 
it is the same oomwund in every ease, probably an 
mutable peroxide.^--G. F. M. 
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PAenofa ; OtMcoatioiw on eerlain colour reaetiotu of the . 

[DeUaion qf zinc,] A. del Oampo. Ann. 800. Espan. 
!?• 243-247. Bull. Soc. Chim., l5l4, 

le, 736—736. 


In spite of the researohes of Oarranoio and OomeK (see 
preceding abetract) the blue colour reaction prodticed by 
the salts of zinc with ammoniaoal solutions of resorcinol 
retains its value from the point of view of the detection of 
r.lnc, since it is the only colour reaction of that metal'. 
The coloration is turned to rod in the presence of acids, 
and it is possibly due to the formation of laemoid, 
C.Hj.OH 

(0H),0,H,.N^^ ^0. 

a condensation accelerated by the catalytic influence 
of the sine salts. — 0. F. M. 


type of instrument are general appUoabiUty, s.g„ to 
black oils ; small amount m material needed ; proteotlon 
from evaporation and from exposure to the room tempera* 
ture between check readings, which are made by simi^ 
I reversal of slope : possibility of use at high temperatures 
! and under pressure; ready adaptation to very visoous 
liquids by the use of denser spheres, higher slopes, or, 
more espwially, shorter roll distances ; general simplici^v 
I of the ap))aratus ; and economy in time.— J. R. 

Tediny of gamfline.. Lidoff and Petroff. 8u IIa. 

; Mtihoda for detaining the melting point of aephnUwnt 
I Miller and Sharpies. Ste JIa. 

! Determinaiion of pyridine. Malatesta and Germain. 

See ITT. 


Saturated and uneaturaied hydrocarbom ; Separation of 
mixtures of — ~ by means of potassium petmanganaie. 
S. S. Nametkine. J. Russ. Phys.-Chem. Soc., 1913, 
462 1423—1429. Bull. Soc. Ohim., 1914, 16, 126. 

An exact separation of saturated and unsaturated liquid 
hydrocarbons (cyclohexane and cyclohoxene, normal 
hexane and hexylene) could not bo effected with perman- 
ganate, but in the case of gases (propane and ethylene, 
propane and propylene, trimethylone and propylene) the 
unsaturated hydrocarbons were removed quantitatively 
by a saturatra permanganate solution, without the 
saturated hydrocarbons being affected ; the error was 
never more than 0*27%. It is necessary to use a special 
apparatus, because the iiermanganat^j solution attacks 
mercury. — A. S. 

Oxydases; General reagents for . J. Peset. Ann. 

Soc. Espan. Ph. Ch., 1914, 12, 220—232. Bull. Soc. 
Ohim., 1914, 16, 799—800. 

Two reagents are employed together, one being colourless 
but capable of yielding a colour on oxidation {e.g.^ various 
leuco- bases etc.) and the other capable of oxidising the 
first in the presence of an oxydase. As a reagent of the 
former class, benzidine (in the ])re8onco of aeetic acid) is 
very sensitive in the examination of blood ; hydrogen 
l>eroxido and sodium perborate are the most satisfactorv 
oxidants.— W. E. F. P. 

Viscosity measurement and a new viscosimeter. A. R. 
Flowers. Amer. Soc. Testing Materials, 1914. | Ad- 
vance proof.] 62 pp. 

The new viscosimeter consists essentially of a jacketed slant- 
ing tube mounted upon a rotating horizontal axis. Investi- 
gations are described which illustrate the laws of the resist- 
ance encountered by a sphere rolling down such a tube filled 
with a viscous liquid. For a given ratio (r) of diameter 
of sphere to bore of tube the time to roll a given distance 
at any given slope increases directly with the? viscositv, 
provided that the angle of slope is chosen so that the motion 
M controlled by the viscous resistance, i.e., so that the 
inertia of the liquid displaced offers no appreciable retard- 
ing force. For distilled water and aqueous glycerin con- 
taining from 34% of glycerol upwards the sine of the angle 
of slope was chosen as 0-132 and 0-6 respectively ; the 
tube was 30 cm. long with a bore of 2 mm. ; and the 
diameter of the steel sphere was 1 mm. The value of r 
is conveniently made 0*6 : a sudden increase in rolling 
rMistance occurs for ratios exceeding 0*76. The absolute 
viscosity (ly) ^K.Ky.t dynes, where K~a constant 
depending upon the diameters of the sphere and tu^, the 
angle of slope and the distance covered by the rolling 
sphere ; f=timo of rolling in seconds ; and Ky^a factor 

due to the densities of the materials used — 

y » — 1 

where ys and ym are the densities in grins, jjor c.c. of the 
Inhere and the viscous liquid, respectively. The values of 
Ky for Jena normal glam, hard steel, and platinum arc 
represented graphically for values of ym ranging from 
0-70 to 1*30. The available methods of measuring vis- 
cosity are reviewed, and it is suggested that the use of the 
present flow-type visoosimetera should be discontinued. 
Among the advantages olaimed for the s^iera-and-tube 


, [Paper.] Detection of rosin or animal sizing. Kollmann. 
' See V. 


Assay of CobaU silver ores. Smoot. See X. 

Samjding and analysis of tin, ierne and lead-rooted sheelifL 
Aupiwle. See. X. 

Viz* » modification of Halphen's reaction for cottonsf.eSk‘ 
Gastaldi. See XII. 

Detection and determination of solid hydrocarbons in ad- 
mixhtre wUh fatty acids. Verona-Rinati. See XIT. 

Chemically resistant glass lacquer. Fox. See XITI. 

Analytical processes of the British Pharmneopesm, 1914. 
Umnoy. See XX. 

Polymerisation as a tneam of deteeting the, nllenic group. 
C:C:C. lAcbedeff. See XX. 


Titration of silver in ArgetUum coUoidah and Argentum 
proteinicum. Kornddrfer. See XX. • 

Specific gravity separation applied to the analysis of mining 
explosives, Storm and Hyde. See XXTT. 


I XXJV.—MISCELLANEOUS ABSTRACTS^ 

; Olycerinosols of gold. P. P. von Weimarn. J. Russ. 

Phy8.-0hem. So(?., 1914, 45, 2076. Bull. Soc. Ohim., 
, 1914, 16, 516. 

i If a solution of auric chloride in anhydrous glycerol be 
I heated to boiling, the bright yellow colour fades and from 
the moment the solution becomes colourless (formation of 
j aurous chloride), conversion of the gol^ into a disperse 
I phase begins, glycorinosols of gold having % steel blue colour 
! by transmitted light being obtained. By using very dilute, 
i nearly colourless solutions of auric cnloride in glycerol, 
j and suitably regulating the rate of cooling, glyoerinosols 01 
' colours ranging from pink to blue can be obtained. — A. 8. 

I Colloidal gold solutions ; Immediate coag^tion of — - by 
gold, silver or aluminium foil. P. P. von Weimarn. 

! J. Russ. Phys.-Chem. Soo., 1914, 46, 2076—2076. 

I Bull. Soo. Chim., 1914, 16, 616. 

; On shaking 6 0.0. of a crimson gold hydrosol (prepared by 
I Gutbier’s method ; this J., 1914, 888) with pieces of gold, 
j silver or aluminium foil, decolorisation was effected in 
I 3 mins, with the gold, 1 min. with the silver, and in a few 
I seoends with the aluminium. When the crimson hydi^l 
j was left in oontaot with gold foil, without agitation, it 
: became blue after 16 days. An aloohosol of barium ml* 
phate which had been kept unaltered for 6| years, showed no 
change when shaken for 5 mins, with gold foil, but 
coagulated on the following day. (See also this J., 1914, 
670.)— A. 8. 

Cool flames with ether. A. Leighton. J. Pliys, Ohem., 
1914, 7, 619-622. 

When ether is projected on to a heated surface in a dark 
room, a oool mue flame which does not char paper is 
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observed, u was first described by Davy and later by 
W. H. Perkin and others. This is explained as being due 
to the slow combustion of a mixture of ether vapour 
healwl to, or above, its ignition temperatiire,^ with a 
relatively small amount of air. The same effect is obtained 
by mixing ether with carbon tetrachloridt?, or with carbon 
bisulphide in a dish and applying a mateh, or by passing 
<iarbon dioxide through ether, or through carbon bisulphide, 
in a naiTow cylinder ami lighting the issuing gases.— G. H. F. 

Oxidation hy raiabjMii ; Oomparatire study of of 

organic and inorganic origin. A. J. Ewart. Proi-. 
Roy. Soc., Iftl4, B, 88 , 2H4— 320. '' 

Invkstkution of the oxydase action of salt^ of Gu, Fe, 
(/i', Pb, Mn, etc., and of the Na or K salts of forro- or 
ferricyauic, pliosphoric and chromic acids, shows a close 
correspondence between them and organic oxydases. 
The oxydase action may be accelerated by sensitisers ’ 
such as sodium oi' potassium phosphates or chlorides, 
which may, for (example, enable a peroxydase to work in the 
absence of a pi^roxide. Both organic and inorganic 
oxydases vary from strong to w(‘ak, and theiv is no 
justification for any real distinction, other than that of 
degree, between oxydins's, peroxydases, and catalases, 
one and the same enzyim^ or metallic salt functioning in 
various ways according lo circunistances such as the 
presence or absence of a sensitiser, attenuation, etc. 
Strong metallic poisons arri'st. the action of organic 
oxydases (apple, potato, etc.) or destroy them, hence 
they are probably proteins, with or without, oxydase 
metals, in baaiii or acid combination. The above-mentioned 
.sensitisers and inhibitors (barium chloride, acids) may in 
some cases with increasing concentration reverse tlieir 
eff^ts, whilst a substariee which is a sensitiser voth one 
oxidant may act as a reducing agent with another (eoppm- 
sulphate and salt on indigo carmine). The influence of 
sodium chloride, etc., on plant metabolism may possibly hi' 
dae to its behaviour a.s a sensitiser to oxydase action. 
Anaesthetics retard or inhibit catalase, but ‘not oxydase 
action Jlried organic oxydases inav retain their propert m‘s 
for thri'e we(‘ks; a glyci'riii extract for five or more 
months. The oxydases of beetroot and potato an* 
among the strongest jilant oxydases, and the nearest 
analogii^B ari^ afforded by feme salts and ferricyanides. 
(■arrot and parsiii)) oxydase and malt diastasi' ar(‘ 
oxydases of a feebler character. — G. F. M. 


Trade Report. 

Ex fH)rt prohibitions. Times, Dec. 8, lUU. 

The London (Gazette, of Dt'cember 5th, statics that the 
export of extracts for use in tanning is prohibited to all 
destinations. 

Very few, if any, of the extracts usimI in tanning in this 
country arc home maniifuctiires or ^iroducts, the goods 
of this class, which in the jiast have been sent abroad, 
having been exported after importation. France, 
Corsica, the United States of America, Newfoundland, 
and Turkey are the countries from which supplies are 
chiefly imported, whether for home use cr in- export. 

The Swedish Government has yirohibited the export of 
woollen yarn, indiariibber, guttapereha, balata, refined 
gum, tinned or leaded ironplates, tinjilatos, copper, 
raw worked or electrolytic, copper dross, copper plates, 
copper wire, and of cup-shaiied articles for the maniifaci ure 
of cartridges of copjier or brass. 

The Danish Government has orohibited the export, 
of malt and vegetable eiearines for the manufactim* 
of margarine, of raw material for the manufacture of 
powder and explosives, hematite iron ore, raw hematite 
iron, chrome iron, silicic, iron and nickel ore. 

Chemicals and Dyestuffs Committee ; Report of to 

Newlc ork Section of American Chemical Society. Textile 
Colorist, 1914, 86, 332—334, 

ALTltRATiONS of the tariff law are ueoosaary to introduce 
th© manufjwture of explosives, medioinals, chemioals and 
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dyestuffs into the United States. The United States 
produces suffioient quantities of raw products to supply a 
self-contained industry, and such an industry could be 
brought into being if there were a certainty of ou^ut in 
I the nature of a demand from homo users. To be 
i independent of all foreign nations at all times as regards the 
supply of explosives, or to protect the textile industries 
using chemicals and dye.8tuff8 and make them independent 
I of foreign nations, the nation musti bear the burden 
incident t o such expansion. 

I The recommendations of the Committee are : (a) To 
I prevent the unfair underselling alleged to be practised by 
I foreigners in the United States, an effective anti-dumping 
i clause should be adopted, (b) The so-called coal-tar 
I " intermediates ” whicli arc the basis of the ooal-tar 
chemical industry, inclusive of explosives, medioinals 
I and dyestuffs, sliould be assessed one-half of whatever 
the finished dyes are taxed for tariff purposes ; all ooal- 
tar dyes without exception to be taxed alike, namely, 

, 30% ad valorem and 7| cents per pound spocifto. (o) 
j ( Changes in the patent, laws such a.s compulsory licensing or 
, compulsory working clauses are wholly ineffective, do 
j more barm than good and should not b‘e attempted. 

— G. H. F. 

Contraband of War. Revised li d. London Gazette Suppl., 
Deo 23, HU4. 

I A NEW Royal Proclamation gives a revised list of articles 
I which Great Britain will treat as absolute or conditional 
I contraband. 'Phis list is in substitution for the one issued 
1 on Oct ober 29lh. Sul])hur and glycerin are now taken out 
: of the category of conditional contraband; and several 
important additions and alterations are made in the 
I sch<*dule for absolute contraband. 

j The earlier schedule included the following articles 
under soj^aratc beading.s Sulphuric acid, ha*raatito iron 
; Ole and hamiatite pig iron, nickel ore and nickel ferro- 
chromc' and chrome on*, iinwrought copper, aluminium, 

; ferro-silicon, an<l rulilier. in ])hice of these, th(‘ n(‘W 
; Hchcdiil(‘ includes the following:— 
i ingredients of explosives — viz., nitric acid, sulphuric 
I acid, glycerin, acetone, calcium acetate and all other 
, metallic acetates, sulphur, jiotossiiim nitrate, the fractions 
I of the distillation jiroducts of coal tar between benzol and 
, eresol inclusive, aniline, methylaniline, dimcthylaniline, 

I ammonium |K.*rehlorate, sodium pen hh rate, sodium 
j chlorate, barium chlorate, ammonium nitrate, eyanamide, 

, potassium chlorate, calcium nitrate, mercury, ^^sinoua pro 
I duets, cam phor and tiiryientine (oil and spirit). Ferro alloys, 
j including forro -tung8l,t!n, fcrro-molybdenuni, forro-man- 
I gaiiese, ferro- vanadium, forro- chrome. Tungsten, molyl)- 
' demim, vanadium, nickel, selenium, cobalt, hiematite pig- 
iron, manganese. Wolframite, scheeliU*, molybdenite, 
manganese ore, nickel ore, chrome ore, hcematitc iron ore, 
zine ore. lead ore, bauxite. Aluminium, alumina and 
salts of aluminium. Antimony, together with the sulphides 
and oxidi's of antimony, (^opper, unwrought ana pari 
wrought, and copper wire. Rubber (including raw, waste, 
and reclaimed rubber) and goods made wholly of rubber. 

It is further announced that the exjwrt of explosives 
of all kinds and valonia is prohibited to all destinations. 


Books Received. 

The Production of Pktrolkitm in 1913. By David T. 
Day. U.S. Geological Survey, 1914. Government 
l*rinting Office, Washington. ' 

The Production of Natural Gas in 1913. By B. Hill. 
U.S. Geological Survey, 1914. Government Printing 
Office, Washington. 

The Source, Manufacture and Use of Lime. By 
E. F. Burchard and W. E. Emlby. U.S. .Geological 
Survey, 1914. Government Printing Office, Washin^on 
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Rose, T. K. Estimation of zinc in coinage bronze 

by volatilisation. (London, Feb. 28) 170 

Rothera, A. ('. H. See Jackson, L. C 59 

SchoelliT, W. R. Oxygen and metallic antimony 

in crude antimony. (I.<ondon, Feb. 28).. 169 

Schiipphaus, U. C. Who invented celluloid ? (New 

York, July 16) 678 

Shaw, T. W. A. The catalytic reduction of oleic 
acid and cottonseed oil by means of hydro- 
gen in jirescncc of finely divided nickel. 

(Liveriiool, Aug. 15) 771 

Singh, P. Nickel tannates. (London, Feb. 28) .... 172 

Sinha, S. N. See Rakshit, J. N 288 

Smart, B. .1., and if. T. Philjmt. The volatilisation 
of arsonious acid from aqueous solutions 
containing hydroe-hloric acid. (Sydney, 

Sept. 30) ...’. 1)00 

Snell, J. F. f'-ominercial household ammonia in 


Maple Bajv products and tho Tanadian standards. 

(Ganadiaii, May 30) 507 

Stead, J. E. Some of the ternary alloys of iron, 
carbon, and phosphorus. (Newcastle, Feb. 

28) 173 

Stevens, H. P. See Beadle, C 727, 730 

Strevens, J. L. Tho viscosity of oils. (London, 

Feb. 16) 109 

Symons, C. T. See Browning, K. C 819 

Szisz, E. Rajiid and accurate method for the deter- 
mination of carbon in iron and its alloys. 

(Oct. 31) 094 

Toch, M. Tho chemistry of ]>ii]ie oil. (New York, 


Weyraan, G. The dilTorcnce between the calculated 
and determined calorific values of coal gas. 
(Newcastle, Jan. 15) 11 

White, J . The work of the Public Analyst in relation 
to manufactured products.* (Abstract). 
(Nottingham, Deo. 31) 1180 

Wollaston, T. B. Power and heat oostz in chemical 

works. (Manchester, March 31) 293 

Wright, L. T. The oxygen content of the gasea from 

roasting pyrites. (London, Feb. J6) .... lU 
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Aiirtn, .1, (J. Bitinninouft iiiaiicrM ; l^ontiiuiotM frnct.ienul 

distilliitiou of — — and apparatUH therefor (P) 412, Hit 
IM^icharging carbonised products obtained in vertical 

retorts ; Method ami apparatus for (P) ... 

Oases from distillation ot carbonuccoiia sulmtant'eM ; 
Apparatus for recovering by-pnalucts from (P) 
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Metnl and carbon ; Manufacture of agglomerates of 

reduced , called “ferro carbonlto ’* and ** enpro- 

e4irb<»nlte ’’ (P) dft7 

Abntly, J. iSVe Simmance, J. F 45 

See Taplay, J. G 714 

Abbott, B. N. Concrete; The fiaintjng of 9ft4 

Abbott, W, G,, jun. Wool-scouring and like liquors; 

Bccovcry of ingredients from (P) 1006 

Abderlialden, K., and E. Elchwald. Halogenhydrins ; 

Synthepis of optically active 700 

AbelcK, V. PItcli ; Determination of the softening tem- 
perature of 246 

Abelin, T,, and others. p-Aininophenyl chter of salleyllc 

acid ; Preparation of derivatives of (P) 220, 667 

.Aboulenc, J. See, Heiiderens, J. B 1114 

Abraham, A, Soli or rocks; Process for making 

imiMTvioiw (P) 033 

Abram, H. H. See Ball, W. t' 7.5. 75 

Abresch, E. See Brunc, H 781 

Aceumulatorenfabrlk. See viuler Akkninulatoreiifabrik. 

Ach, L. See BiKhriuger, F., iind Slihne 41 

Achenbooh, E. Electric battery (P) 756r 

Thermo-clement (P) 1118 

See Porseke, H. P. R. L 651 r 

Acker, C. E., and Nitrogen ('o. Alkali and alkaline-earth 

metals; Production of (P) 1214r 

Acker, E. See Chem. Fabr. Griesheim-Elcktron 747r 

See Kunert-, F 470 

Ackeniuinn, F. See Act.-Gcs. f. Anilinfabr 247r 

See Mersey Chemical Works, Ltd 10 

Aclaiid, L. H. D. Oils; Drying (P) 324 

Aemc Steel GcmkIs Co. See Nelson, A. A 1095 ( 

Acme Whitti Lead and Color Works. See Holley, (!. D... 149 j 
Aet.-Ges. f. Anillnfabrikation. Acetic anhydride ; Pretiara- | 

tion of (P) 667 I 

Acetylcellulose ; Spreading coatings of <ui fabrics 

or other materials (P) 20, 350r 

Amlnoanthraiiuinones or their derivatives ; Manufac- 
ture of (P) 826 

Anthracene dyestuffs for wool; Manufacture of 

(P) 10, 348r 

Anthraquinoue series: Bianufacturc of chtoro deriva- 
tives of the (P) 18, 587r 

Antliraquiuonecarboxyllc acids and anthraquiuone- 

ttldehyde-carboxyllc acids ; Manufacture of (P) 13 Jr 

Axo dyestuffs; Manufacture of (P) 247r 

Axo dyestuffs for wool ; Manufacture of mono (P) 7lr 

Betaine or Its salts ; Manufacture of from molasses, 

exhausted molasses, and other residues of the beet 

sugar factory (P) 658, 935f 

Betaine salts ; Manufacture of (P) 43f, 767 

Black ootourtag matter directly dyeing cotton ; Manu- 

teoture of a . Action for Infrlngeiiient of 

natent 916 

Ckdltuoie eaters of organic acids; MaBufactureof — 668 
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Act.-Gcs. f. Anilinfabrlkation— ronf. ^ V . 

Gellulose nitrates; Manuiacture of non-inllamniaMe*'''\, ■ 

sointlon.s of suitable lor use as lacquers (P) 886f 

Glothlng, furs, skins, etc.; Protection of against ^ 

motliH, beetles, or insects, and killing domestic aM 

agricultural pests (P) 

Drying mns, etc. ; Apivaratus for pouring wet, adhesive ’ . 

masses into — — (P) - 

Dyeing hair and fur; Process tor (P) 73, 899, 856r, 

od0i*i ovOI* 

Dyeing pelts, hairs, fcatlicrs, etc. ; Process for -^P) I9g 

Frescwis, aquarelles, sloreochromes, pictures painted 
with casein colmirs or ia tempeni, photograjjms, eto«; 
Process for cleaning and restoring — T r ^ 'A* * 

Furs, skins, etc.; Protection of against attacw 

of moths or other Insects (P) . •;tjf-806r 

Hydroxy derivatives ; Manufacture of aromatic (W- 9W 

insects in furs, skins, etc. ; Proiess for destroying 



2-Met})ylanthraqiiinonc ; J*TepartttIon of chloro-dertva-. 

fives of (P) 

Photographic develoiwrs (P) y * • • • v !• 

J’hotographic silver prints ; t'onve.rsion of — — - into 

coloured prints (P) 

Rubber ; Imitation with a basis of acctylccUuloiei 

and fabrles made therefrom (P) j . 

Hafraulne dyestuffs; Manufacture of derivatives of 

(P) .'415 

Sulphide dycstulfs ; Mnniifnctiiro of (P) 181f, W®*** 

743r, 743r, 7o4f, 6c6f 

See, Witt, O. 

Akt -Ges. Dynamit Nobel. Sodium blsulphato in a form In 
wliicli it can bo eatemed directly«| Manufacture of 

(P) 

A.-G. Pclner Walxwcrk. See KUpixers, H 704,f4lr 

Act.-Gcs. f. Stlckstoffd linger. See Kranss, C ttet 

Act, .-Ges. f. Vakuumvcrdampfanlagen. Evaporat<«t 

PrvK’ess for supplying liquid to in which the 

liquid is circulated (P) »86 

Acton, A. J. See, Cohoc, W. P 947 

Adam, A. T. Steel castings ; The annealing of UW 

Adam, M. A. Hydrogenation; Catalytic (P) HBSt 

See Richards, F. R. G 

Adams, M., and C. Hilton. Wmxl distillation under dlmln-;'J^ 

Ished pressure; Turiientino yield in JWV.. 

Ailaras, M. H. Filtered water from rivers ; Apparatus tor 

obtaining (P) 

Adams, W. Heating ami cooling fluids ; Apparatus _ 

— <p) 

Addicks, L. Gopper : Gommcrclal elassifleation of reftnea " 

lOow 

Copper; Impurities in cathode 

and C.. L. Brower. Metallurgical furnace (?) 144, 

Adler, L. Barley, malt, and beer ; DetermbutHon of the ' 

amino-aci<l- and polypeptide-nitrogen In . . «67 , 

Adler, R. See Naamlooxe Vennootschap Algem. XJltvtndtQg ' 

Exploitatie Maatscli 76gf. 

Adolph, G. See Pletxsch, A Uflr, 200,.4N»r^ 

Agnoubx, A. C., and G. A. Howkins. Iron ; Composition - 

use in preserving (P) 

•' Ago " Lederkltt Industrie G. m. b. H. Adhesives d* 

cements for leather (P) W 

AfostlnelH, C. ThnJooe and oatvone ; Action dammonhwi 

hydrosulphulc on — — • , ^ Wf ,, 
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Iftdtion, H. faUy Mlds ; SolaMUty of oertaiR vi^lic 

Mdta of Tobtile . Appllootloo to tbe detection 

of these nokls 487 

See Bertmiid, G 105, 278 

ihlmsim, K. Botory fumaoog and the like; Uemoving 

sediments or crusts from (P) 906 

Umert, C. See Elboud, £ 327 

Ihrens, P. Eubber ; Vulcanisation of 93 

Unley , J. 8. Textile piece goods, warp yarns, etc. ; Machines 

for treating with llaiiids (P) ^ 251, 1085 

b'Air Liquide Soc. Anon. Compressed gases ; 1‘roventing 

toe freezing of vapour during the discharge of 

from storage vessels (P) 633 

Desiccation of air or gases (P) 907, 908r 

jBIX]!ilosive cartridges cimtaining liquid oxygen (P) 876 

Explosives witli liquid air or liquid oxygen and pro- 
tective sheaths or envelo}>eH tlierefor (P) 1036r 

Gaseous mixtures : Separation of the constituents of 

(P) 1149 

Packing for machinery prepared from leatlier (P) 241 

^( 0 S Claude, O I37f 

41tken, J. £. See Menzies, R. C' 308r 

kkerlund, O., and Standard Gas Power Co. Gas generator 

(P) 1148 

kkers, U. 0. Barium and strontium oxides ; Production of 

(P) 1164 

kkkumulatorentabrlk A.-G. Combustible or explosive 

gases, especially fire-damp ; Device for detecting 

(P) 846 i 

Jlethuie or other inflammable gasea in air : Apparatus 

. for measuring the content of (P) 190, 244, 605r 

Methane or other inflammable gases in air ; l*rocess 

, and apparatus for detecting (P) 190 

Aktiebolaget K<dm. Absorbent or decolorising substance ; 

Manufacture of an (P) 1083 

Aktiebolaget Separator. Milk ; Process and apparatus for 

^fying (P) 882 

Aktschourin, J. Eesln-soap and resin ; Manufacture of 

(P) J60r, 838r 

Albers, F. Betaine; Decomposition of by caustic 

potash. Preparation of liydrocyanic acid by 

destructivo distillation of beet molasses 36 

AlWt,^. Cyanhydrins of aldehydes and ketones ; Prepara- 
tion of derivatives of (P) 667, 890, 985 

Alberl^-vK. Open-hearth furnace (P) 836r 

and dtoers. Metals ; Removal of tiie coating from plated 

by means of mercury (P) 836 

Attiert, Dr. K., Chem. Fabrlk. See Berend, L 930r 

Albrecht. Beet slice dryers ; Explosions in 433 

Albright, A. E. Essential oils and their products ; Hydrogen 

number of . Oils of sassafras, anise, fennel. 

clove, and piraenta 1113 

Aleo Deo Co. See Hoffman, A 103 

Alcook, F. H. Carbon bisulphide in ofilcial pliannacy, and 

suggestions for Its further use 843 

Mdftaturo in zinc ashes ; Estimation of . Dlscussluii 1120 

Kaidithalene in spent oxide ; Estimation of . 

Discussion 1122 

Alder, A., and M. F. Co<dbaugh. Lead in ores ; Volumetric 

determination ,of 595 

Alexander, J. Briquettes from coke dust, witli or without 

wood waste ; Manufacture of (P) . . 67, 686r, ll97f 

Alexejew, A. See Von Weimam, P 670 

AEoed, H. C. Iron ores; Process for reducing (P).. 608 

AUnder, H., and Allis-Chalmers Manufacturing Co. Filter 

for slimes (P) 187 

AEao, C. D. Kiln and heater; Combination (P) ^ 780 

AUbMigll, B. See Coup, J 490r, 836r 

AQeinan, G. Creosote in well preserved timbers ; Quantity 

^ and character of 832 

AEen, E,, and Co., Ltd., and others. Mills for crusliing, 

grinding, pulverising, separating, or mixing (P). . 126 
AQen, E. A. Electrolysing saline solutions; Method and 

meana for (P) 1008 

Allen, F. B. Pottery plaster ; The transverse test applied 

to 1049 

Atten, G. 8., and H. Deane. - Belladonna leaves ; Adultera- 
tion of 848 

AUm, I. C., and others. Petroleums of California ; Physical 

and bhemtoal properties of 851 

Alkni, J. J, Coke ovens, etc. ; Apparatos for charging 

(P) 823 

Atten, Leather ; Production of a non-slip, waterproof, 

chrome (P) 1064 

Attm, X. dewage; Churifleation of by fine screens. . 980 

Allei, B., and Carborundum Co. Abrasive oompoiuids ; 

^JProdootoof (P) 854 

Altttnitta ; IKethod lE bonding fused crystalline (P) 968 

IGtrogfloaii compounds ; Process (or making <P) 598 

EeCraetcisr aittolm: B^ulaeture of— 963 

aadotheie. lljiflMoal conductors <P) im 


PAM 

AUem W. H. Food aubstanoes ; Preservation of (P) 803 

Hides; Mettiod of storing (P) SW 

See Slswortb, W. J 408 

AUgem. Elektricltlts-Ges. Incandescence bodies made of 

tungsten or similar metal ; Process for making 

of ufllf^ diameter (P) 1150 

AHgein. Gee. f. Chem. Industrie ro. b. U. Paraffins ; Separa- 
tion of solid from oils containing them (P).. 1149 

Allis-Chalmers Manufacturing Co. See Alinder. H 187 

See HIrt, J. 11 129, 586, 1002, 1148 

See Patitz, J. F. M 1043, 1081 

Allison, H. B. C., and L. A. Hawkins. Calorizing. CkMting 
metals with a layer of aluminium alloy to protect 

against Idgh temperatures 1159 

Alisup, T., and others. Dyeing machine (P) 350 

Aloy, J., and V. Brustier. Borneol ; Catalysis of — — in 

presence of metals and metallic oxides 806 

and C. Rabaut. Klorphine and phenols ; Oharaotcrisatiou 

of by uranium salts 885 

Alpine Maschinenfabrlksges. m. b. H., and F. Meyer. Lime ; 
Production of a substance wliieh increases the 

hydraulic proi)erties of (P) 964 

Pruduccr-gas ; Process for producing in rotary 

generators (P) 858 

.\lsop, W. K. Analyses of leather, tan liquors, etc. ; 

Htandard forms for reporting 1164 

Tannin extracts ; Determination of insolubles in the 

analysis of 1168 

See Baldcrston, L 1163 

Altenfcid, P. Ferment ; Process for making a (P) . . 936 

Altmann, P. Butter, etc. ; Apparatus for determining the 

water content of by weighing (P) 937 

I/AInminium Francals. Aluminium and its alloys ; Pre- 
paring the surfaces of to receive a metallic 

deposit (P) 699 

Nickel or other metals ; DeiK>sition of on aluminium 

or other metals, glass, or itnrcelain (P) 599 

Metals ; Production of colourations or black tints on 

(P) 489, 600f 

Aluminium Industrie A.-G. Aluminium nitride ; Manu- 
facture of in electric arc furnaces (P) 643 

Reactions btjtween solids and gases at high tompora- 

tures ; Process and apparatus for ctfecting (P) 786 

See Mllde, E 1207 

Alwood, W. B. Grapes ; I'rystullisatlon of cream of tartar 

in the fruit of 496 

Amborger, Organosols of metals of the platinum group 

and of hydroxides of divalent platinum and palladium 4 1 
I Anierican Agricultural Chemical Co. See Wuyt(‘, W. J . . ;t67 

American Chemical Paint f'o. See Feidt, 0. D 1013 

American Oyanamid Co. See Landi.s, W. S. 606, 788, 864, 878 
American Ferrolectride C/orporation. See Maclialske, F. J. 796 

American Glue Co. See Campbell, C. H 965, 975 

American Hardware Ct>rporation. See Stone, E. B 1192 

American Nltao- Products Co. See Brow'nloc, R. M 1002 

American Ozone Co. See Butler, G. F 500 

American Sheet and Tin Plate Co. See Oesterle, W. A., Jun. 1008 

American Smoke Washing Co. See Foster, O. M 636 

American Society for Testing Materials. Chinese wood oils 
and candle nut oil ; Report of Committee on teats 

of 1018 

Lubricants ; Report of Committee on standard tests for 

1018 

' Oil of turpentine ; Report of Committee on the examina- 

lion of 1020 

Red load ; Report of Cmnmittec on the analysis of 1019 

Shellac ; Report of Committeo on the analysis of 1020 

Standard specifications for steel products 1208 

White paints ; Report of Committee on conditions of 

(Mice coated with 1018 

White pigments ; Report of Committee on the analysis 

of 1019 

Ames, J. W , and £. W, Gaither. Carbon in soils and soil 

extracts ; Determination of 809 

Amies, J. H. Cements; AlkaUne (P) 356 

Ammann, N. Drying and mixing various materials; 

kachinefor (P) 540 

Amos, 8. L. See Day, F. £ 434 

Andernacher Dflrrgemiise und Consenren-Fabrik Luitblen 
und Neumann. 8oup ; Manufacture of a stdutloa 

of substances with the odour and taste of (P) 27 4r 

Andersen, F. W. Catalytic reactione ; Procem for carrying 

out (P) 470r 

Anderson, F. A. Acid and acid effluents from tin-plate 

works, etc. ; Treatment of waste (P) 312 

Lime-water, etc., for use in softeningor purif^g water ; 

Apparatus for preparing (F) 381 

Anderson, G. Lighting gas; Removal of sulphur from 688 

Anderson, J., and J. Hlppios. Fuel of high oalorifle valup ; 

Produotion M by treating moist vegetable 

organic matter wttfa ateam (P) 781 

Anderson. J. 8. SlUde add gels ; Btmoture of— 8M 

i Of 0. B. nw 
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Aademm, h. D, Letd Mosltiiig ; XJm of ttw baiHKMiie la 

Motalhuviml More flite- 

ttoo 

AndenoOi P., aod E. S. son OdoItUenu. Orw ; Beduotiou 

of by means of peat (P) 027 

Anderson, B. Cast Iron and process for producing same (P) 818 

Anderson, E. J. Com (maixe) ; Phytin In 871 

Cottonseed meal ; The ori^nic phosphoric acid of 871 

Oats: Phytin In 871 

iHkytin ; Contribution to the chemistry of 871 

Wheat nran ; The organic phosphoric acid compound 
of 


Anderson, 8. W., and G. C. Kaar. Lead nitrate solutions: 

Preparation of (P) 

Load solutions from lead ore ; Process for producing 

Anderson, V. O. Nitric and nitrous acids in the rainfall near 
Melbourae : Influence of weather oonditions on the 
amounts of 
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Gas producers, coal distillation 
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Anderson, W., and others. 

retorts, etc. <P) 

Andrault, L. G. A. Fats : Saponification of by means 

of electrolysed saline lyes (P) 557 

Andrejew, I. I. Caoutchouc ; Synthetic . Preparation 

of isoprene 876 

Andrew, G.W. Hydrocarbon flames ; Water-gas equilibrium 

in 803 

Sm Rigby, T 852, 011, 038 

See Testrup, N 548, 788 

Andrew. J. H. Iron : Embrittling of by caustic soda 486 

Metals ; The hardness of 850 

Andrews, J. Fuel for internal combustion engines ; Manu- 
facture of liquid (P) 686 

Andrews, L. W. Hydrochloric acid solutions; Precise 

standardisation of 1116 

Angeloni, D. Quinine and its derivatives ; Some new salts of 

160 

Angerhauson, J. See Berg, P 651, 872, 1062 

Anhydat Leder-Werke A.-O. Fibrous substances of all 

kinds ; Process for impregnating (P) 1006 

Leather; Manufacture of (P) 750 

Leather ; Manufacture of chrome (P) 759 

Anker, A. Cement and materials similar to mortar ; Manu- 
facture of (P) 966 

Annett, U. S. Sweet Jowar (sorghum) as a source of com- 
mercial sugar or as fodder ; Use of . and the 

variation in its composltioir during growth 1060 

Urease content of certain Indian seeds 1118 

Anquetil, C. E. Rubber; Process for purifying (P).. 209 

Ansaldo & Co. See wider Soc. Anon. Italians Glo. Ansaldo 
A Co. 

Anselmino, O. Yatrene 102 

Aoyama, 8. See Ogawa, M 254 

Apostolo, C. See Bommerhoff, £. 0 889 

Aposnanski, J. See Stanislaw and Georgii Gasznski Bros. lOOOr 

Appel, M. Zinc vapours ; Condenser for (P) 870 

Appeliua, W, Birch barks ; Valuation of by von 

Schroedor’s hydrometer 840 

Appelqvist, G. S. A., and K. 0. £. Tydto. Ores and similar 
substances ; Process and apparatus for concen- 
trating (P) 886f 

Applegate, K. P. Iron ; Effect of titanium on the magnetic 

properties of 791 

Applegate, B. J. Dyeing apparatus (P) 959 

Aiaki, 8. Zinc sulphate from sine (Nres ; Preparation (rf 

(P) 484, 881f 

Afohbntt. L. Rubber ; Preparation of vulcanised for 

analysis 84 

Azdem, E. Power and heat costs in diemical works. Dis- 
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842 

598 

488 


... T. Lockett. Sewage; Experiments on the 

oxidation of without the aid of filters.. 528, 

Arend, F. J. See Berrigan, J. J 

Asgo,W.L. Nitrogen peroxide : Rata of dissociation of 

, G., and I. Barboni. Adhesives; Analysis of 
solnble — r. Deteetion of gum arable in presenoq 

of dextrin 

mg, H. E., and H. W. Oosney. Lipase. Corrdation 

of synthetic and hydrolytic activity 

and F. P. Worley. Sulphonlo adds ; Influence of sul- 

phonates on the hydrotytio activity of 

Stdphonic adds and sulphurio add as hydrolytic agents 
Armstrong, J. Gases or fumes ; Extraction of liquids mr 

swds suspended or combined in>>-~-(P) 

Armstrong, 8. T. Ess Davis, D, 7 

Amitiong Oodf Co. Heatdnsnlating materials and their 

Arndt* E. See Ohem« Fahr. Gv&nau, Landdioff und Mayer 
AradI, M. Heating bodies ; Beletminattim caloflss 


960 

960 


186 

1109 


966 
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Arnold, F. P.. and G. F. Wadaman. Qm i ftoem tad 

BSeani lor trsaling (P) 

AmMH. Oerlum-tron alloys ; Analyila of pyrophotlo 
Tungsten ; Analytical examination of oommaidal 
Arnold, J. 0., and G. E. Bolsover. Steal Ingots ; The tatm 

In whldi sulphides may exist in 

and A. A. Read. Iron, tungsten, oarbon, and iron, nidnl, 
carbon: The chemical and meohanloat edations 
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31 

691 


of- 


Amold, R., and V. R. Garflas. 
Methods of 


Oil recovery la OaUfomia ; 


Atterbury, T. W., and P. W. Matthews. 
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Arnold, W. Edible fata ; Detection of a ydlow dye in — ^ . 90 

Margarine ; The butter-fat content of lUM 

Amy, H. V., and H. H. Schaefer. Casein in milk ; Deter* 

mination of by means of ferric alum 979 

Arpl, R. Metals and alloys ; Determination of the visooaity - 

and density of some molten 14fl 

Arrivaut, O., and R. Teyssier. Marcs, wine leei, tutars, 
still crystals, etc. ; Recovery of tiie i^e of the 

tartrates from as cream of tartar (P) 882 

Arsem, W. C. See General Electric Oo 94f, Efitr, 474r 

Asahlna, Y. Anemonln 940 

and 8. Yoda. Gentian root; Ohemioal oompotitioa of 

Japanese 1282 

Asohan, O. Finnish pine oil; Examination of the flrst 

runnings of 88 

Ashcroft, B. A. Alkali metal alloys ; Blectrolytio prepara- 
tion of from alkali hydroxides (P) .... 489. 1059f 

Alkali metals and their compounds ; Electrolytio manu- 
facture of (P) 794, 927^ 

Metals; Separation of from sine-bearing oces or 

compounds (P) 486r 

Astruo, A., and A. JulUet. Plaster ; Mixing and setting df ^ 

— .7. 77. .TTr... 1089 

See Jadln, F 1218 

Aten, A. H. W. Sulphur ; A new modifloation of ^ . . 1007 

Athlon Ges. m. b. H. Gas for heating ; Prodnotion of - 

„ (P) 804,852w 

Gas for lighting or heating ; Separating and utilising the 

oarbon dioxide contained in (P) 244, 899r 

Atkins, £. A. See Field, H. H 425, 600« 

Atkinson, M. A. See Testrup, N •549 

Atlantic Refining Co. See Van Dyke, J. W 586 

Atlas Still Manufacturing Co. See Waterhouse, A. G )O01 , 

Destructor f umaoee ' . 

^64 

Aubry, A. A-Glucosidase j 8peclflo nature of-—— 800 

a-Methylglucoeido ; Influence of aloofaolio strength on 

the biological synthesis of by «-gluooaldase. • 1112 

a-Methyl and (L-ethyl-gluoosides ; Preparation of 982 

See Heriaeey, H 278 

Auoher, E. T. Feitllisen; Manufacture of (P) 66p 

Auer von Welsbaoh. See under Wolsbaoh, C. A. von. 

Auerbach, F., and W. Piaddemann. Formaldehyde and its 

polymerides ; The vapours of 

Auger, V. Chopper carbonates ; Basic 

August’s Muffle Furnaces, Ltd., and J. R. C. August. MnlBe 

and similar furnaces (P) 998 

Aumont, E. F. Oxygen from air ; Apparatus for raaanfao- 

tuiing (P) T. 854f 

Aupperle, J. A. Tin, teme, and lead-coated sheets ; Method 

of sampling and analysing 1212 

Aust, £. See Von Braun, J 

Austin, W. L. Copper products; Leaching —— at the 

works at Steptoe, U.S.A 1158 

Australasian Institute of Mining Engineers. Zlno; Assay of 

by ferrooyanide methods 819 

Autin, £. See Fromm, E 41 

Autogenwerk Sirius Gee. m.b.H. Copper and nickel: P rocem 

for folder ing (P) 295, 6291* 

Auvergne,?. Refuse; Incinerator fmr town (P> 998 

Avenarius, Gebr., and J. Wolff. Mercury esHe ; Prepamtioo 

of solutions of in oils, fate, waxes, etc., reiMaBt 

to water (P) 604 

Axer, J. Visooelmeter (P) 128 

Ayerst, D. B. Electrolytic ceU (P) 919 

Aylsworth, J. W. Phenolic condensation products ; Ptooms 

for comminuting (P) 957 

Rubber compositions (P) 94 

and Oondenslte Co. of America. Electrical Insnlatiiig oogi* 

Doritton (P) 777777 491f 

1, lacquer or varnish <P) 757e 

* 'luer, or varnish oomporition (P) 991 

-*-* — compound <P) 809 

g material (P) 809 

mdnrated articles: Production of«— (P) 1098 

fnsuhrffng composition (F) gii 

Pbeootlo oondeaMtion products and their i 
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Ayliwortb, J. Yfr-cctU, 

Plastic massea ; Preparation of (P) 4S0 

Printing )4ate (P) 786f 

EeBinona oompoBitions ; Manufacture of (P) 981 

Varnish composition ; Oresolic <P) 1068 

Varnish composition ; Non-inflammable (P) 604 

and F. I. Dyer. Distilling liquids and fusible solids; 

Apparatus for (P) 14 

Stone ; Porous artificial and its production (P) . . 86& 

and Halogen Products (Jo. Electrical condenser (P) 1059 

Bleotri^ insulator (P) 60l 

Polishing composition (P) 429 

Rubber composition and its manufacture (P) 7fi8r 

Set Snelling, W. 0 908 

Aymard, M. F. L. A. See Tainton, TJ. iJ 1018 

Ayres, G. H. Cotton waste and similar protiucts ; Recovery 

of oils and greases from 1098 

Ayrton, H. Arc-light carbons (P) 846, 686, 854, 1150r 

Azadiau, M. Nux vomica and its preparations ; Determina- 
tion of alkaloids in 981 

** Azurit ” Vegyi Ipar R^szvcnytArsas&g. Copper ; Extrac- 
tion of fractions rich In from copper ores and 

gangues(P) 969 


B 

Babcock and Wilcox Co. Gas producers, blast-furnaces, etc. ; 

o 1148 

^ Irish. D. J. .S04r, 304f, 824r 

See Jacobus, D. S 41*/ 

Bach, A. Peroxydasc reaction ; HensitivencHK oi the 891 

PurpuTogallin ; Yield of by oxidation of pyrogalloi 

with peroxydnse and hydrogen peroxide 855 

Bach, N. B. Sugar ; Manufacture of superior (P). . . v 985 

Baifiie, L. S. Wood or like fibrous material ; Impregnation 

and coloration of (P) r,61 

Bacht-WUg, C., and H. J. Chisliolm. Pajjcr pulp ; Prepara- 
tion of (P) 196, 4i7r 

Bachrach, D. Nitrocellulose and similar substanccK • 

Making compounds of (P) ' 958^ 

Back, E. Clay ; Effect of some electrolytes on 1048 

Backhouse, J. See Samuelson, E 1.8, 631, 768, 882 

Bacon, C. W. See Gamer, W. W ’ 894 

#S«« Eosanoff, M. A ' ’ ] * 1927 

Bacon. R. F., and C. W. Clark, Petroleum hydrocarbons • 

Treatment of (P) fi.>4 

See Brooks, B. T ; I ; ; sHj 

Bacon, W, See Bindall, E. W 132 

Baddiiey, J. Power and heat costs in chomlcui works Dis- 

GUBsion 298 

Prints on textile fibres ; Production of fast — ’ ' DiV-’ 

CUBSion rjjA 

See Levinstein, Ltd. .. 73, 197, 261, 645r, 59oV,'828r, 1^ 

Badger, A. 0. Distilling apparatus ; Continuous (P). . 156 

Badische Anilin und, Soda Fabrik. Acridones and tlilo- 
xanthones of the benzantbrono scries ; Mauiifacture 

of (P) 415 544 

Ammonia; Manufacture of (P) 22, 137r, 868r, 660r, 

Ammonium sulphate from calcium carbonate muds cun- 

tainlng ammonia ; Extraction of (P) 645 

Ammonium sulphate; Manufacture of (P) ’483’ 486r, 

Antiiracone dyestuffs; Manufacture of (P) ^7^’ 19^ 

... , * „ 348r, 348r, 416r, 644, 644, f>45r, 866 

Anthracene dyestuffs ; Manufacture of vat (]^) 71 419^ 

... , .... ®38, 828f, 828r. 828r 

Anthraquinone derivatives; Manufacture of (P) isir, 

Anthraqninone-thlazoles ; Preparation of — 

Azo dywuffs ; Manufacture of bisulphite compounds of 

and lakes therefrom (P) 348^ 

fienianthrone series ; Manufacture of colouring noa^rs of 

the ^ and dyeing and printing therewith (P) 194. 348r 

Beozanthrone series ; Manunicture of vat dyestuffs of 

the <P) 248f 

Brown shades on fibre ; Production of (?)' 48ir 

BnoUng textiles ; Composition suitable for — ~ (pV. 690f 
Caoutchouc ; Manufacture of compounds resembling or 

related to (P^ 94^ 

Caou^ouc; Treatment of synthetic product** rewm- 

' or reiaW to -^ — (p) 93, 866, 606r, 758r 

Caout<^ao ; Vulcanisation of products resemwlng or 

related to (P) 77 £60 

Carbaioles and phthalio anhydlride ; Manufacture of 

oondOffiation prodnots from (P) 415 

Catalytlo agents; Preparation of-^(P) .... 488. 560r 
^^k^^inm^bymiumtof^cm^ 14S 
CblorliM Mvativei aJS)dgeties ; Pieps^an m 

— (P) gnvr 

Chromie aalti; Production of <P) 854 


TAOB 

Badische Anilin und Soda Fabrlk—coftf. 

Chromium compounds of liydroxyanthraquiuonesul- 

phonic acids ; Manufacture of (P) 348r 

Colouring matters containing sulphur ; Blue (P). . 131r 

Dlanthiaquinonylaminecarboxy(io acids ; Preparation of 

Dlaryliirea chlorides; Manufacture of (?) 825' 

2.3-l)iha]ogcn-2’methylbutano and its homologues ; 

j^eparation of (P) 845f 

Dinitroaiamiiinbenzophenone (P) 743, 864r 

Dyestuffs insoluble In water ; (Jonversion of into a 

finely divided condition (P) 827 

Esters of aromatic carboxylic acids ; Preparation of 

(P) 221 

Fats and oils; Bleaching (P) 368r 

Formaldehyde and naphthalenesulphoulc acids ; Manu- 
facture of condensation products of (P) 269 

Glycerin ; Decolourising (P) 363r 

Hydrocarbons and their derivatives; Production of 

(P) 984 

Hydrogen ; Mamifacture of (P) 22, 24, 24r, 20 1 r, SfiOr, 

593r, 8Slr, 1047r, 1154r 

Hydnigen under presMirc ; Process for working with 

— (p) par 

Hydrogen ; I’nxlnction of from hydrocarbons and 

steam (P) 313 

Hydrogen ; Purification of (P) 256, 831r 

Hydrosulphltes ; Electrolytic preparation of (P).. 920 

Indigo and tbioindigo dyestnifs ; Manufacture of eol- 

loidal (P) J94 

Iso-oIellncH ; Preparation of (P) 845r 

Isoprene ; Manufacture of (P) 161r, 277, 278r, 807r 

Nitrides; PuTification of mixtures containing (P) 881r 

Oxidation reactions; Process for carrying out (P) 822 

Oxides of uitrog(‘n ; Proiinction of by catalytic 

oxidation of ummonia (P) .549, 55()r, 593r 

Pjgnientb ; Manufacture of (P) 652 

Pigments ; Mannfaetnrc of 3.3'-dinitro-4.4'-ilIaiuino- 

benzophenone for use in making (P) 713 

llew'rve eifcct.s under vat liyestuffs ; Pioductlon 01 

coloured (P) 547 

.Sulphide dyestuffs which dye cotton lirowii ; Production 

of-- (P) 896 

Tanning agents ; Preparation of ■ ( P) 299, 2U9r, .326, 36Cr» 

877 

Tanning ; Process of (P) 299. .320, 866r, 841r 

Tcrjicnc hydrocarbons ; Preparation of nuhaturated 

(P) 440i‘ 

Vat dyestuffs (P) TiSHr 

See Bentz, K 747r 

See Polluk, L. 97A 

Jiaekeland, L. H. Dust explosions. Discussion 62 

and General Bakelite t'o. Goating composition ; Pro- . 

tectlvo (P) 325 

t'ondensatlon products of ciesol and lormaUleliydo ; 

Infusible (P) 430, 430 

Baggaloy, R. iron blast-furnace flne-dnst ; Method of 

utilising (P) 85 

Bagley, E A., and M. E. Feiliiiann. Blast furnace slag and 

the, like ; Process for pulverising (P) 320 

Bagrachow, G. Filaments and mantles used in incandescent- 

gas-lighting; Process for impregnating tin (P) 965r 

Baguley, G. F. R. See Dawsem, (). S 278r 

Bahenx. C. Engler’s and Barbey’s viscometers ; ( oin- 

parison of 1145 

Bahnson, F. F. See lAwrcncc, L. W 1118 

Bahrdt, A. Water softening by penuutite 380 

Balkow. Nickel; Polymorphic change in 1094 

Bailey, E. M. Ghrysophanie acid ; Some reactions of , 

with reference to Its detection in complex medicinal 

preparations 501 

Bailey, G. E., and others. Water ; Method of softening -- — 

(P) 1025 

Bailey, li. J. Iron oxide; Temperature attained by 

when fouled with hydrogen sulphide and revivified 

in air (Alkali Inspector’s Report) 862 

Bailey, S. E., and Navaltuiii, Ltd. Alumlninm solder (?) 30 

BaUleul, L. P. A. A. See Dalgre, A. D 640 

Bain, J. W., and A. E. Wlglc. Filtration ; studies on 848 

Bainbrldge, E. G. , Diacetates and glycols ; Preparation of 

from dlbromldes 1027 

Baker, A. Bleaching efficiencies. Discussion 780 

and J. Jennisou. Chemical pulp ; The bleaching of 

Avith suggestions for a standard method 284 

Baker, F. See Nathan, F. L 44 Jr, 712r 

Baker, H. B., and L. H. Parker. Sodium amalgam and 

water ; Interaction of 84 

and K. 3. Strutt. Nitrogen ; The active modification of 

548, 548 

Baker, J. L. Foods for infants ; Analysis and composition 

of some proprietary 882 

and H. F. E. Hniton. Beer ; Bate of fcrmontatldn of 

priming sotutions when added to 562 

Starch granules ; Action of dlattaae on 760 

Baker, T. T. Apicdtnre ; AppUeatloo of eleetrloity and 

See 604 
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Bakk«, B. See Wirth, F 69lf 5tti 

Balcoiil, A. Silver platlno-bronilde or eollodlo-bromldc’ 
SfS f”*" ranidly produclnii 

direct poaitivea in the camera (P) 815 

Brlderstou L and W. K. AIhoji Leaching exiwnnienta 
v^i tanning matcriuln ; Uboratory apparatua lor 

^ 7 ‘ 1163 

Baldraeeo, G. Tanning ami tanning extracta; ileeent 

progress in * 

See Koinana, E 

Baldwin, G . H. See Pannelee, i\ W. ! ! 70 

Balias, J. J. F. Drying chuinbors (P) ^70r 

Ball, F. (Mayor of Nottingham). Annual Dinner; Sijeeeh 

Ht -07 

Annual Meeting proceedings 7J9 

Ball. T. R. and G. McP. Smith. Titanium ; Volumetric 

determination of by means of ferric chloride 1030 

Ball, W. C., and JI. H. Abram. Rismuthiiiitritcs 7ri 

Tliallium, lithium, caesium, and rubidium nitritcH 75 

Balland, J. A. F. Flour ; Decrease of the ouantitv of 

gluten in * * , 593 

Ballard, W. S., and W. H. Volck. Fruit trees; Winter 

spraying of with solutions of sodium nitrate 432 

Bally, O. See Badische Anilin imd .Soda Fabrlk . . 416r, .545^ 588r 

Balthasart, J. J. Disinfectants; Preparation of (P) 275 

Baltueh, M., and G. Weissenberger. Itadlo-elements in 

monazite sand ; Distribution of 864 

Bamber, A. K. Cement, eoncrcte, etc., in briquette form; 
Apparatus for applying tensile and compression 
tests to (P) * 3-5 

Bane.roft, W. D. Dyeing ; The theory of 197 349 

.Mordanting; Theory of ’ 'i8(» 

and H. B. W’eisiT. Flame reactions 579 

Banerjee, S. C. See Clarke, G | * 10«7 

Banctte, P. Boasting furnace ; Mechanical with helical 

hearth (P) gg 

Bannister . C. O.. and E. A. du Vergier. Iridium in platimiiii> 

iridium alloys; Determination of 922 

an<l <1. Patehln. Platinum metals; Detection of in 

eu|M<llatiun beads 29 

Bantlin, G. Cellulose, starch, sugar, and sulphite-cellulose 

lye; Decomposition of by heat 120 

Barabanuw, A. See Powarnin, G 558 

Baragiola, W. I., and O. 8chuppli. Wine ; Determination 

of lactie acid in 792 

Barber, T. <’. .SVe Rosenfeld, A. II 976 

Barbet, E. A. EvaiKirating apparatus (P) 188, 408 

» cast ; t^mverslon of beer into bakers’ yeast (P) 213 

Barbet, E,, et Fils et Tie. Petroleum spirit and benzols ; 
t ontinuous recti hcatioii of — — and apparatus 

therefor (P) 954 

Barbier, P., ami R.^ I^ocquin. Cltronella oil ; Transforma- 
tion of Into rose oil 40 

Linalool ; Constitution of 7II 

Barbier, R. P. Electrodes for use in primary or secondary 

batteries and for electrolysis (P) 499 

Barbleri, G. A. (’alciuin polysulphidcs 918 

Barbicri, N. A. Wheat; Proximate analysis of .... 9,30 

Barboni, I. See Armani, G 433 

Bardet, J. Germanium from Vichy water; Extraction ol 

^ 616 

BardM’cll, C.. and others. Hydrocarbons of Utah 1.5, 1043 

Bargclllm, G. Triraothoxyphthalic acids ; Constitution of 

some 374 

Burger, G, "Bases; The simpler natural ” 572 

Barker, B. T. P., and C. T. Gimlngham. Bordeaux mixtures ; 

Fungicidal action of 002 

Barlot, J., and E. Chauvenet. Phosphates and silicates; 

Action ol phosgene on natural 21 

Barnebey, <). L. (’yunides ; Detection of in presence 

of ferroeyo Hides, ferricyanidcs, and thiocyanates.. 690 

Barnes, J. E. L. See Sloan, R. A 500r 

Bornliart, E. See Bent, Q 13 

Baruick, G. oils ; Apparatus for extracting 873 

Barnickel, W. S. Petroleum ; Process for treating crude 

^ (P) 543 

Barnum, D. D. (ias generator (P) 824 

and others. Gas; Apparatus for generating (P).. 471 1 

Barraclough, C. E. See Her*, A 479 

Barre, M. (3iromatcs; Some double 258 

Barrett, H. N. See Newberry, S. B 962 

Barrett Manufacturing Co. Pitch; Manufacture of liard 

commercial (P) 433, 475^ 

Barringer, L. E. Silicates; Hydrous formed under 

steam pressure 80 

See General Electric Co. 490, 491f, 1020 

Barrios, M. Sugar; Process of bloacbiog (F> 1217f 

Barritt, K. W. Latex of Seem trtusUieiult ; tSM eoacolstloB 

oftbe and its beating OB (be 2S0 


I Barry, F. See Richards, T. W 

I Barstow, E. ()., and Dow Chemical Co. Lead arsenate^; . 

Manufacture of (P) 7 

j Bart, H. Arscno-coiuimunds ; Preparation of reduoti^ 

j comimtinds of organic U*) 4 

Orgaiu<> arsenic comixmnds ; i*roparatiun of eai^ly' 

soluble (P) 5 

Organic arM>nic compounds ; Process for preparing — 

I <P) 41, 2 

I Bartels. <1. See Mcigen. W 3 

j Barthcl, tJ. Nitrifleation and denitrification ; Influence of 

, organic maticr on in arable soils 71 

and K. Sondfm, Butter fat ; Detection of coconut oil 

1 in 4i 

1 Barthf'lcmy, 11. StdvcntK used in making artificial silk and 

oGier plastic materials; Recovery of volatile——*' 01 

Barthclmcss, K. Litharge ; Process and apiiaratus for 

I making (l>) ,51 

I Bartholomfius, E. See Fries, K 81 

I Bartholomew, M. See Quick, A, S H 

! Bartholomew, W, D. See Scheuermann, P. J 105 

, Bartlesville Zinc Co. See .lom-h. A lOf 

I Bartlett Hayward Co. See W’agner, F. H 4C 

; Barton, L. E. See Kohsi, A. J Of 

1 Bartrip, G. F. S<*>%uge sludge ; Treatment and disposal of 

I Basenaii, F. See Van Hall, A. F ^ 1081 

: Baskerville, C. Cntt/unseed oil ; Process of bleaching (P) OS 

Gils ami fats ; Proeess of bleaehing (P) IIC 

j Oils ; Process of refining vegetable and animal (P) 9S 

I W’ood alcohol lOfi 

and Welsbacli Light Co. 'Phorla from monazite sand ; 

lixtraction of (P) 35 

See Hagemann, 0. C 2C 

Basladeau. Water; Prejiaration of distilled 101 

Basset, L. I*. Cement t>r hydraulic lime from sulphate 

of lime ; Manufaeturu of — - (p) 022^,064,061 

(’emont ; Proeess and furnace for manufacturing (P) 881 

Bassett, A. J,, and Sliarp-Bassett Gas Producer Go. (las 

pnaiucor (P) •, 78 

Bassett, H., jnn., and H. S. Taylor. Galcium nitrate, lime, 

water ; The three-componont system 91 

Bassett, H. P. Aluminium ; Treatment of materials con- 
taining (P) 28 61 

and Hjiar C^hcmical Co. Potash from felspar ; Process 

for obtaining (P) 48 

Putassluiu and sihUuhi salts ; Process for sopaiatlng 

(P) r....: 48 

Bassett, H., and J. H. .Staples, Distilling apparatus for 

water, etc. (P) 116 

Bastian, C. O. Electric incandescence bodies for use in 

glow lamps, and their manufacture (P) 110 

Batenuin. E. Zinc chloride in treated wood ; Determina- 
tion of “-Ig 

Bat«‘s, F. H. Oil'gas for lriternal>cf>mbustion engines; ^ 

Mctluxl and app.aT.atns for generating (P). . . . 17 

Oil-gas producers (V) 129 

Bates, J. S See Whitaker, M, C. . . . 47 

Bates, P. H. Portland cement; Properties of as 

afteeted by different burning temperatures 8 

Port.lnnd cement; .Some projicrties of white .... 106! 

BaD-s, II. R ,sv^ Fox, A. 0 1161 

Batteguy, M. See Heilmann, J., et Cle 86( 

Bauer, C. PaixT ; MctluMl and apparatus for drying webs 

of (P) 861 

Bauer, E. Ul-Dikctones ; Action of stxlainlde on 71! 

Bauer, H. Helcnazlne dywtuffs 681 

See Meister, Lucius, iind BrUnlng 34^ 

Bauer, L. P., and Corn Proilucts Refining Co. Starch; 

Apparatus for drying- — (P) 80! 

Bauer, M. See Brocliet, A UU 

Bauer, fl. Lead; Brittleness of 3I’ 

See Heyu, E 109i 

Bauer, W. See Bayer, F., und Co 181r, 784 

Baum, E. See Consortium f. Elektroclieni. Industrie. . 60df, 948: 
Baumann, L., and others. Printing : A new Axing agent 

for use in 471 

Bnur, E., and O. Nagel. Precious metals ; Reoofvery of — 
from sea -water and other very dilute solutions (P) 

88, 666: 

and G. TrUmplor. <.’reatine ; Colorimetric detetmlnatlon 

— m 

Baxter, G. P., and F. L. Grover. Platinum vessels ; Resist- 
ance of to hot nitric acid 69c 

Bay, C. See Torgerson, J. G 341 

Bayard, B. A' Furnace; Electric and metli^ Of 

wortcing It (?) . ,' ! , , . 1011 

Bayer, l>r«, und Go. Mercury-fubstitttted amjno-ooBio 

pounds; Pteparatton of (F) m, m 
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Bijrttr, F., oiid Oo., Vvthvtdtitot. vonn. AooUo Mid from 

acetjrleM; Slaotid^c prepuatton of (P>.. 8S0 

Aoetio Mid from Metjrlene: Producticm of (P).. 880 

/f-Acotjdftllqdene-tetrB-alkyli^iandaM 880 

AoetoMetaidUde ; Prepantion of derlTatives of (P) 687 

AoetOM6tftiilUde^<carboxyllc acid ; Prefparation of 

(P) 887 

Alkyloxymethyl eaters of cresotinic acid (P) 376r 

O'Alljrl-Miydroxybenzoic acids ; Preparation of deriva- 

timof (P) 806 

AmlnO’ and dlamino-ketuues ; Preparation of alipliatic 

(P) 43r, 103, 613r, 613r 

Ammonia ; Process foii preiiarin); from its elements 

(P) 76, 866r 

Anthracene dyestuffs ; Manufacture of (P) 476, 784f 

Anthracene dyestuffs; Manufacture of vat (P) 105, 

415, 415, 1151r 

Anthraqulnone derivatives; Manufacture of (P) 

347r, 413 

ApoeytwctdP ; Substance isolateil from , and its 

jwoduction (P) 1116r 

Aco dyestuffs capable of heinff developed ; Manufacture 

of (P) 195, 196r, 476r. 783, 783, 866r 

Azo dyestuffs ; Manufacture of (P) 71, ISlr, 247, 847f, 

848f, 348r. 414, 414, 545, 5d8r. 630r. 743. 743r. 784, 
, ^ . 784f, 1161f 

Azo dyestuffs; Blanufacture of basic (P) S47f 

Azo dyestuffs; Manufacture of for cotton (P) ISlr, 

. , 131f, 347f, 416r 

Azo dyestuffs; Manufacture of diozotisablc (P).. 630 

Aco dyestuffs; Manufacture of green poly (P).. 855 

Azo dyestuffs ; Manufacture of ^olet to blue (P) 19 

Bismuth gallocarboxylate ; Preiwration of basic (P) 

^ 277, 767f, 890 

/i*Bromo*amlnoanthraquinon^ ; Preparation of (P) 783 

l.S'Butyleneglycol ; Preparation of (P) 61Sr 

Caoutchouc ; Manufacture of vulcanised (P). . 04f, 161f 

Caoutchouc substances ; Manufacture of (P) 94f, ISlr, 

^ w , 209. 269r, llODr 

Caoutchouc substances ; Manufacture of cidoured . 

(P) llOOr 

Carbamlc acid esters ; Preparation of (P) 875 

Celluloee esters and products derived from t^em ; 

Manufacture of (P) 478 

Cellulose formates: Manufacture of (P) 546f 

Crfsotlnlo add ; Manufacture of alkoxymethyl esters of 

(P) 569r 

Oymnamldc; Production of (P) 881r 

Cyolohaxane and its homoiogues ; Prricess for purifying 

. . 807 

l.i-Diamlnoanthraqulnone and its substitution products ‘ 

Preparation of sulphuric acid compounds of (P) 194 

O'DihydToxyphenyl'&'propanolaminp ; Preparation of 

optically active (P) 277 

Diroethylamlnohydroxymnthane and dimetiiylamino ; 

Preparation of (P) 42, 613r 

Disazo dyestuffs for wool ; Manufacture of (P) 195 

Distribution of liquids ; Apparatus for the even (P) lOSJr 

Dyeing and printing ; Process of (p) 74r 

Dyestuffs derived from aminotrisazo compounds (P).. 347r 
Erythrene, Its homologues and derivatives ; Manufac* 

^ ture of (P) 43r, 569r 

' Evaporating apparatus for liquids (P> 126 

Fatty acids containing arsenic ; High-nioiecular (P) 161r 

Fatt^^acids^contaiidng arsenic and phosphorus ; Propara* 

Ouanidino saltej for preparing (P) 2^ 


220 

131f 


Halogenated 2.3*napht^isatins 

Hydrmstinine from dthydrohydrastlnlne ; Preparation 

of— (P) 220, 508r 
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/i*Naphthiiatin ; Preparation of a*aryl(des of (P) 
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for the manufacture of 745 

Paper and paper yams ; Dry and wet strengths of 689 

Papers produced from different kinds of deciduous and 
coniferous woods by the sulphite and soda processes ; 

Comparison of 545 

Beadle, G.W. Sre Beatty, W. A llOOr, 1115r 

Beale, G. A. See Oesterle, W. F., jun 1008 
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Beatty, W. A. Plastic composition from cellulose esters and 

its manufacture (P) 746 
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apparatus for (P) j 

Bender, A. W. Mercuric iodide in tablets ; Determination 

of 

Benedix, B. Fatty aaponaoeous product from vaseline dll, 
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on the setting of 1068 
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Peptone 273 

Bernhardt, F.. Maschinenfabrik u. EisenglcsstTcl. Pump 
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Berrigan, J. J., ami others. Separating liquids and solids 
and washing or otherwise treating the separated 

solids; Process for (P) 342 
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In the way of 1047 

Berry, 0. C. Gas from bituminous fuel ; iTocess of pro- 
ducing (JM 1197 

Berryman, B. A. See Bardwell, C 15, 1048 

Bertel, E. Pasty nmss< s ; Separation of the liquid con- 
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animal products ; Separation of particles of flesh 

' and skin from (P) 799 

Bcrtlielni, A. See Meister, Lm ius, und Briinlng 767r, 1075 

Bertlaux, L. Antimony and arsenic in lead-antimony alloys 

and antifriction metals; DeG'rminatlon of .. 262 
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and W. L. Howat. Clays; Compression, tensile, and 

, « tmnsvorsc strength of some in the drietl state 1048 

and C. 8. Kinnison. Clays and clay suspensions ; Klee- • 

trical conductivity of 78 

and B. T. Montgomery. Clays ; Effect of ovurburuUig on 

the structure of 78 

and P. Tector. Porcelain bodies ; Viscosity of 70 

and others. Slags; Study of calcar(K)us and magnesian 

81 

Bliclifeldt, S. H. Emulsions ; Production of for mar- 
garine manufacture, etc. (F) 1167.1218,1218 

Bliss, H. J. W. Matthews, F. K 43r, 806, 880 

Vw Perkin, W. H 374 

See Strange, E. B 4;10 

Blockey, J. K. Tanning materialH ; Apparatus for deter- 
mining the ethyl acetato figure of 04 

and P. V. Mehd. Sulphides iti lime liquors , l>eter- 

inlnation of 260 

Blom. (). V, Smelter fumes; l>evi<*e for treating (P) 79.’> 

Blount, B. .SVe Woodcock. W. 11 2.'».’» 

Blow, A. M. Brouscs ; Three-metal 8;l:{ 

Bloxam, W. P. Obituary 6;1 

Blucher, J. (!., and E. F. Farnau. xidsorplion and stabilisa- 
tion. Theory of dyeing 1085 

Blum, L. Lime an<l magnesia in ores and slags ; Deter- 
mination of ;i,>0 

Bliimbcrg, R. Fuel; Manufacture of artiflelal (P) 344 

Bluinenfcld, J., and G. TJrbaiti. Ner>ytterbium ; Isolation of 

1087 

Blumcnthal. F. Portland ceinont, iron-Portland eeincnt, 

and blast-furnace slag ; Hydration of 964 

Blythe. J. C. Brick and similar kilns (P) 250 

Boak, C. F. Gas producer (P) OlOr 

Boake, Roberts, and Co., Ltd. See Berry, A. E 650, 758 

Board, A. V. See Elborne, W. and H. L 935 

Boberg, T., and Tochno-Cheniieal Laboratories, Ltd. Cata- 

lytli' material and its preparation (P) 5d0r 

and others. Distillation or evaporation of liquids or 

solutions (P) 906 

Milk ; Preservation of ueBiceated (P) 937 

Bocande, O. Meat and otlier foodstutfs ; Process for pre- 
serving (P) 842 

Bochmann, L. See Kroupu, K 600r 

Rode, G., and A. Wlokka. Malt analysis ; New German 

standards for 801 

Bodin. E.. and others. Fish ; Treatment of to obtain 

dried flsh and flsh guano (P) 601 

Gas-purifying material ; Treatment of spent — — for 

use as a fertiliser (P) 35 

Holvcnts for fats ; T»roeess and apparatus for separating 

the vapours of (P) 91 

BodUinder, E. See Meyer, R 3 420 

Bodmer, E. See Durand, Huguenin und Co 8,56r 

Bodnftr, J. Thiosulphates; Volumetric determination of 

in presence of sulphites 21 

Boeck, P. A., and Norten Co. Filtering apparatus fur 

laixiratory usefP) 106 

Porous articles <P) 106 

BOcker, E. Lemon oils ; Determination of the hydrocarbon 

content of concentrated 275 

Boeder, A. Rubber, caoutohouc, and the like ; Roeovorj' 

of the solvent from (P) 703 

Bdhler, L, Fabrics ; Rendering incombustible and 

Hro-rosisting (?) 309 

Bdhm, E. Stearlne from oleine ; Apparatus for separating 

(P) 757 

Bdhm, L. Photographic reproducing processes ; Bereens 

for use in (P) 440 

Boehm, W. Electric insulating materials ; Manufacture of 

(P) 321 

Refractory products of quartz and similar materials; 

Manufacture of 854, 750f | 

Boehringer, C. F., und Sdhne. Hexa-amlno-arsenobenzcne ; 

Manufacture of (P) 41 

Hexa-aminu-arsenolienzene, a triamtnotienzenc'arsintc 
arid, and a dianUnototranltro-arsenobenzcne ; 

Manufacture of (?) 488 

M/r-Methylaintnotetra-amiuo-arsenobenzenc ; Prepara- 
tion of (P) 41, 161r 

eM-Met^ylaminototra-amino-arsonobenzene ; Prepara- 
tion of easily soluble derivatives of — ^ (P). . 374, 569f 
Mono- and dinltroamtoobemene-aninic adds or their 
derivatives substituted In the amino group ; Manu- 

^ facture of — -(P> 806 

Phenols and their tabsUtatloii products ; Preparation of 
di-andpolyhydrio (P) £46 


Boettf ii^r, C. H., SoLti, Baking powder (P) ££ 

Rubber latex ; Coagulation of (P) ^ 

BOllert, H. See Krug, C $69 

Boiling, F. Electrically insulating sheets, plates, etc., from 

mica waste; Production of (P> £()6r 

Bdmer, A. Coconut oil ; Glycerides of — — 756 

(Hycorides and their fatty acids ; Applioatton of ^ 
method of determining difference In melting pdMs ^ 


Lard ; Detection of beef fat and mutton fat in — — , , 88 

j Boericke, H. Vanadium ; Extraction of from ores <P) 969 

BOrnstcin. K.. and F. Bernstein. Phenols of peat tar ; The 

245 

Bcesckoii, .r., and A. Sohimmel. Chloral ; Polymerisation 

of Iji23 

Roving, ,T. ()., and Wetrarh»)nlHlng, Ltd. Sewage ; Treat- 
ment of (P) 1169 

Boggs. H. I.,. Metul ; Process of mixing inluerais and metals 

with molten (P) 144 

Bogitch. R. Zinc-silver-lcad alloys ; Ternary 1092 

Boguski, J. ,7., iiiul Soc. Minli'ro ct Indnstrielle Saturn. Zinc 

ores; Treatment of (P) 009 

Riililo, .7. Sucrose from iiiatzo , Msmifacturo of .... 704 

Rohm, C. ('. Filter ; llutury drum (P) : . . . . 187 

Bolui, 11, See Badlsclie .Aiilliu und Soda Fabrik .... 348r, 590f 

Ruhon, E. See Sloan. J 061 

Boldiu, A., and .1. Etfront. Amylaceous materials ; Proc^jss 

for liquefying, saccharifying, and fermenting (P) 218 

Rokoriiy, T. T.anthamiin from a physiological-chemical 

stand|K)int 888 

Rolns, T. Alcohol supply ; Industrial as bearing on 

the drift of chemical manufactures to Germany.. 935 
Bolin. P. (Calcium cyaiiamide and Chili saltpetre ; Fer- 
tilising effect of a mixture of J216 

Munurial experiments with lime 1101 

Bolsover, G. U. See Arnold. .1. 0 651 

Bomliard, V, See MllUcr, A 96lr 

Bombard, K. Gases; Apimratiis for purifying-— —(P) 1044r 

Smoko ; Method and means for freeing from soot 

and like material (?) 584 

and G. Ktinlg. Density of gases ; Apparatus for measur- 
ing the (P) 88jJ, 946r 

Bonhoeffor, O. See Bayer, F., und Co 646r 

Bone, W. A. Gas ; Uses of 634 

Surface combustion 808, 909 

and H. Davies. Methyl alcohol ; Thermal decomposition 

of 760 

Bonccourt Surface Ciombiistion, Ltel. Combustion of gaseous 

mixtures (P) 804 

See Klrke, P. St. G 63, 786, 1001 

See McOourt. C. I) 686, 786, 953 

Boner, J. See Badischc .\nilin und Soda Fabrik 131r 

Bonine, E, Milk; Process for sterilising (P) .... 98 

Bonis. Rums ; Conqiosition of 608 

Bonneau, L. C. Extracting materials by means of volatile 

liquids; Apparatus for (P) 188r 

and V'. E. Hasenfratz. Ammoniacal liquor ; Complete 

extraction of the industrial pnalucts from (P) 962 

Bonnerot, 8. See Charpy, G 466 

Bonteux, E. Fats; Catalytic hydrogenation of — — 029 

Bonwitt, G. Galalith ; Manufacture of 676 

Boon, A. A. Arsenic compounds; Organic 1187 

Booth, R. A'w Crogland, F 883 

Booth, R. D., and Psarskl Dyeing Machine Co. Dyeing* 

machine (P) 1085r 

Borchers. R. “ Edelmetallaiigerei ; Fortschritte dfir 

wfthrend der letzten Jahrzehnte ” 280 

Borchers, W. and R. Borchers. Nickel alloy of high riiemloal 

resistance and easily worked mechanically (P) 144, 

2()6r. 886f 

and W. Menzel. Copiier, lead, and line ; Separation of 

from sulphide or oxide ores or metallur^oal 

products (P) 870 

and H. Pederson. Copper and nickel ; Extraction of — — 

jHirticulariy from low'-grade ores and ixroduoti (p) 765r . 
and E. Thilges. Iron and nickel ; Separation of — — fronv 
rujirifcrous sulplUde ores and motaliurgioal producte 

See Wolf-Biircl^rdt, F .* .* !!.*!!! 

Borck, H. Iron and aluminium ; Analytical sepatation of 

104 

Bordas, F. Butter; Preservation of by means of 

sodium nitrate and bicarbonate 2J4 

Borders, M. W. See Cleary, J. C ICttl 

See Kimball, G. 8 m 

Borlase, A, W. and E. Drying apjiaratut for clay ; Alt — 

„ - W 

Bormanii, A. Water-gas producer <P) 904 

Bom, S. NelMn, J. M Rjrt 

Boniaud. Nitrites In water ; Deteetlott of , . , . . U, 
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BorniBum, £. 8h Topi, J. A., tud Bdline dl8r 

Bortykowski, B. Copfoiiinoatun goiailoni: Ftooew for 

preparing (F) 74dr 

Films; Appaxatm for placing (P) 417r 

Films or omda from materials dissolved in volatile 

solvents: Apparatus for productng (P) .... 849r 

Textile arttdes from solnrions of oellnmse or plastic 

massM; Prodnctlon of (P) 417 

BosanQuet, K. €. 8. Kubbor latex ; The tapping interval of 

1100 

Bosch, 0., and others. Nitrates: Production of com- 
mercially pure (P) n64f 

5m Badische Anilin und Soda Fabrik lS7r, 26df. 3&3r, 550r, 
831 f, 881f, 920f, 1047r, 1164f 
Bosch, K. Lampblack obtained by decomposing hydrocar- 
bons; Process for freeing from gaseous 

admixtures (P) 557 

lampblack from hydrocarbons or hydrocarbon mixtures ; 

KoducUon of (P) 429 

Bosnisdie Elektricitftts A.-O. Acetylene; Quantity of 

ncoeeiary to cause an explosion In a closed space. . 11 44 
Bosshard, £., and W. Huggenberg. Soaps ; Determination 

of free caustic alkali In 148 

Boswell, If. 0. Oxygen in organic compounds ; Determination 

of 162 

Bosworth, A. W., and L. L. van Slyke. Casein ; Phosphorus 

content of 1028 

5m Van Slyke, L. L 609 

Bottomley, F. W. See Wlloock, Wood, and Co 73 

Bottomley, W. B. Peat ; Bacterial treatment of 866 

Peat ; Treatment of for use as fertiliser or for other 

purposes (P) .36f, 878r 

Plant growth and nutrition ; Home accessory factors In 

975 

Boubnoff, N. See Brlncr, E 21 

Bouchard, G. Arachis oil ; Residues from the refining of 

428 

Bouchardy, F. See Gros, F 23 

Bouchaud-Fraeelq, E. Chlorophyll extracts as fuel ; Use of 

(P) 862 

Boucher, A., and Hoc. “ IjQ Fer.” Iron ; Industrial manu- 
facture of electrolytic (P) 264r 

Boulafr, 0., and P. B. Ix^fovrc. Alcohols for industrial use ; 

Oarburetting during manufacture (P) 473 

Wood ; Conversion of into carburetted alcohol (P) 608 

Bottlard, H. Fungus; Anew and its use in sacciiarify- 

Ing starch and producing alcohol (P) 497, 659r 

Vinegar ; Manufacture of by use of a new myco- 

dOTm (P) 881 

Boulton, W., Ltd. See Buardmore, F 694 

Bourooud, A. E. Iron and other metals ; Manufacture of 

and apparatus therefor (P) 264}-, 792 

Redaction furnaces ; Screw or worm conveyors for use 

in charging (P) 489 

Bourdtt, P. Glass furnace (P) 647 

Bourgeot, F. ffliic or copper ores, aslies, waste, and ohlppings ; 

Treatment of (P) 886r 

Bourion, F., and A. 84ii6chal. Chromium; Determination of 

by alkaline oxidation 104 

Bournot, K. i^ymes of Chelidonium seeds 797 

Bonrqaeiot, B. Enivmei : Specific action of with 

regard to thrir synthetic properties 706 

and M. Brtdel. Fermentative equilibria. Resumption of 
hydrolysis or synthesis due to change In com- 
position of the mixture 272 

<i.-QhioorideB of glycerol and glycol ; Biochemical 

syntheris of 40 

Invertaae; Action of on sucrose in methyl and 

ethyl alcohols of different strong^ 484 

and G, Mougne. Ethyl galactoside-/) ; Best conditions for 

the preparation of 040 

Bouvier, M. See Pictet, A 70 

Bowes, Scott, and Western, Ltd., and I. S. Dalgleish. Mag- 
netic separators (P) 810 

Bowman, F. H. See Bradley, F. E 046 

Bowser, S. F., and Co. See Johnson, B. 8 1192 

Boxall, W. L. Wood-gas generator and burner (P) 1048 

Boyle, G. J. Steel ; Manufacture of (P) 597, 886r 

Boys, G. V. Liquid films ; Apparatus for treating (P) 34Sr 

Retorts for heat treatment of fluids (P) 540 

Bi!a<di,B. Organic analysis; Apparatus for use in elementary 

m 606r, 1077f 

Jfreeher, A. Ti^ng hides and skins ; Process and appar- 
atus tor (P) 269 

BreclkeifilMrt, 0. A. Iron or manganese; Manofocture of 

•——from pure or Impure oxides (P) 6S6f 

B md M i W be r g, H. A. Ores ; Apparatus for washing (P) 699 

Btaeq, B. Ofe4|)iati«f fornaces (P) 869 

Roaettag ores te aB ktnda of furnaces; Prooem and 

86 

tL Sm w* H 1046 


Bradbury, W. A. Iron; Busting of —in water 88 

and F. Owen, Sulphur in motor spirite; Determination 

of ....7 rr,... 1001 

Bradbury and Hirsdi. Ammonia inoductlcm In the United 

Ki^dom in 1913 184 

Bradford, L. Sulphides; Method of separating metallic 

(?) 819 

and Minerals Separation, Ltd. Sulphides ; Separation of 

metallic from gangue (P) 798 

Bradford Dyers* Association, Ltd., and others. Fabrics; 

Apparatus tor drying (P) 419r 

Bradley, C. 8. Chopper or other metals; Chemical con- 
centration o! (P) 1161 

Bradley, F. E., and F. H. Bowman. “Patent law and 

practice; The inventor's handbook of 946 

Bradley, F. F., and Bradley and Vrooman Co. Coating 

objects with subdivided material ; Process of 

(P) 408 

Bradley, W. M. Empressite, a new silver-tellurium mineral 

from Colorado 922 

Bradley Pulveriser Co. Grinding mills (P) 050 

Bradshaw, L. See Dixon, H. B 909 

Brady, W. Carbon In steel ; Determination of by the 

direct combustion method ; 1068 

Drfichter, W. Mercerising ; Process and apparatus tor 

and for recovering the caustic soda (P) . . . . 480, 860f 

Bragg, W. L. (^►ppor ; The crystalline structure of . . 966 

Brahm, C. See Hfimbcrg, R 302, 822 

Bramc, W. A. 5 m Ue, G. P. M 206, 206f 

Bramhnll. Power and heat costs in chemical works. Dis- 
cussion 297 

Bramkamp, W. Explosions in liquid air plants 240 

Bramwcll, B. Admixture of two or more liquids ; Metltod 
and apparatus for automatically coutroliing the 

proportionate (P) 999 

Brandenberger, J. K. Plastic material from soya beans for 
use in place of celluloid or for finishing, spinning, 

etc. ; Transpureut, non-infiainmable (P) . . 958 

Brandenburg, See Trainc und Bcilmcrs 311 

Brandly, A. R. See Heller, E. B 486 

Brandt, L. Arsenic in iron and its ores ; lodometrlc detcr- 

minaUon of after precipitation with hypo- 

phospnorous acid 28 

Arsenic; Quantitative separation of from metals 

by means of hypuphostdiorous acid 504 

Bog iron ores : Treatment of by Kjeldahl's method 

lor the destruction of organic matter 1068 

Iron ; Diphcnylcarbohydrazidc as indicator in the 

bichromate titration of 44 

Brandt, R. Calcium ; Absorption of nitK)gen by .... 749 

Brundwood, J. T. and K. Dyeing, bleacliing, or like treat- 
ment of textiles on beams (P) 133, 690r 

Dyeing and otherwise treating fibres and textiles ; 

Beam or cylinder for (P) 183, 690r 

Textile fibres; Apparatus for treating with 

liquids and gases (P) 138. 590f, 747f 

Textile materials ; Gaseuns and like treatment of 

(P) 138, 690r, 690r 

BraM, R. Anthraquinone derivatives ; Preparation of 

(P) 247 

Brat, P. Plague bacilli ; Process for destroying <P).. 486 

Branen, W. Transformer oils 961 

Brauer, M. Starch; Process for utilising used In 

laundries (P) 747 

Braun, F. W. See Beach, 0. E 951 

Braun, H. J. 5 m Buff, 0 860 

Btanne, H. Iron; Addition of titaniam-lnm alloys to 

foundry 1090 

Browner, H. N., Jun. Cream ; Process of homogenising — — 

(P) 1069 

Broy, M. I., and others. Tea, qoffee, etc. ; Apparatos for 

producing dry extracts of (P) 979 

Draythaw, 8. N. and E. E. Salt-bath fornaoes for treating 

inotols(P) 1161 

Steel; Compound for use in hardening or tempting 

<P) 85 

Brecb, L., and £. Tyborowski. Cellulose from raw materials 

containing cellulose fibres ; Manufoctnre of (P) 746f 

See Rosenblum, D 19 

Bredlg, G., and S. R. Carter. Formic acid; Oatafytio 

synthesis of under pressure 888 

Bredt, J., and W. H, Perkin, Jun., I-£picamphor 

camphor) 101 

Brenchley, W. E. 5 m Hall, A. D 1064 

Breneman, A. A. Dust explosions. Diseussion 62 

Brennelsen, M. Faint ; Production of a weatherproof and 

rust-preventing (P) 652, 981f 

Brensike, J. MUk; Prooess for curdling (?) 215 

Bietaud, J. V. Converter (P) 860 

Broteau, P.. and P. Itonry, Lead In tinning baths and 

Itotorailiiktoa of si^ — 1912 


S. E. Sh Witooa, P. L 143 

BnuilM, H. Cold; Pirooese and apparatua /or diatilUng 

In large cbaige8(P) 683 

Brew, J. B. Baeteria in milk : Comparlaon of the micro- 
MK^deal method and the plate method for counting 

the 708 

Brewater, P. D. Colour photography (P) 086 

Breydel, A, Liquida auch aa oils; Treatment of by 

nascent ozone <P) ^66 

Bziant, L., and others. Maah dltera 212 

Bricard, H. L. 8u Gabrlel*€Uude, A 860 

Bridel, M. Oentlaeaulin 1112 

G^tiopicrin and gentianoae in fresh roots of purple 

gentian 806 

See Bourquelot, B 40, 272, 484 

Bridgman, P^ W. Phosphorus ; Two new modlflcatlons of 


Briggs, J. F. Paper testing. Strength, bulk, and handle 746 

Brighton, T. B. See Bardwell, C 16, 1048 

Brilliant, W. See Koatytschew, 8 706 

Briner, and N. Boubnoff. Nitric oxide ; Decomposition 

of at high pressures 21 

Brinaden, F. G. Siilphotelluride gold ore ; Roasting at 

the Kalgurli Gold Mines, Ltd 202 

Brinsley, F. See Coward, H. F 861 

Briacoo, H. V. A. " The inert gases" 1176 

British Mining and Metal Co., Ltd. See Ueusler, F 205 

Briggs, T. L., and others. Sulphuric acid ; Apparatus for 

manufacture of fuming (P) 136 

British Silicate Engineering Co., Lid. See Kaye, L. F. 486r, 583 

Broadbent, H. Centrifugal machines (P) 582 

Broadbridge, W., and others. Ore concentration by dota- 
tion ; Apparatus for (P) 204 

Brochet, A. Hydrogenation of liquids; tkitalytic by 

aid of common metals 612 

Hydrogenation or reduction (P) 800f 

Hydrogenation and reduction ; Catalytic process for 

(P) 18 

and M. Bauer. Hydrogenation of eoinpupnds wiUr 
aJipliatic ethyfonlc linkages in presence of nickel 

under moderate pressure 1113 

and A. Cabaret. Hydrogenation of compounds witti 
aliphatic ethylenic linkages in presence of nickel 

under atmospheric pressure 1113 

Brock, F. P. See Redman, L. V 149, 346 

Brockbank, 0. J. Glasses ;* Surface dcvltriflcation of 

under thermal after-treatment 77 

Brunsted, J. N. Calcium hydride ; Thermodynamics of the 

formation of 1013 

Bromet, J., and others. Sewage ; Centrifugal apparatus for 

treating <P) 764f 

Sewage and other mixtures of liquids and solids ; Centri- 
fugal treatment of and apparatus therefor (P) 1111 

Sewage sludge and the like ; Apparatus lor drying 

(P) 566 

Bronn, J. I., and W. Schemmann. Electrodes in electric arc 

furnaces ; Protecting (P) 666, 602r 

See Rombacher Hiittonwerke 860 r 

Bronnert. E. See Verein. Glanzstoff-Fabriken A.-G. 72r, 828f, 869r 

Brook, H. C. Dyeing ; Mettiod of (P) 917 

Brooks, B. T., and R. F. Bacon. Petroleum distillates ; 

Fluorescence of 862 

Brocdcs, B. Skins, hides, etc. ; Method of dressing (P) 606 

Brostrom, W. W. Copper; lodate method for the deter- 
mination 891 

Brotherhood, P., Ltd. See Woollard, B 683 

Brothers, W. M. Plaster; Manufacture of (P) 486r 

Brousson, B. P. Tar and like substances ; Apparatus for 

melting or boiling (P) 966 

Brower, C. L. See Addlcks, L 144, 8d6f 

Brown, A. H. Precions metal-bearing ores ; Treatment of 

. Action for infringement of Patent 1016 

Brown, A. L. Vamlsh ; Determination of body and solvent 

in 1020 

Brown, A. W., and others. Salt ; Manufacture of common 

(p) 266f 

Brown, B. E. See Schreiner, O 500 

Brown, €. B. B. Raising and forcing liquids ; ‘ Automatic 

apparatus for (P) 18 

Brown, 0. S. Separating fluids having different character- 

iatics ; Method and means iat (P) 409 

Brown, E. L. See MoCormack, J. M 796 

Brown, E. W. Sampling gases ; Method and apparatus for 

(P) 809 

Brown, G, H. Shales ; Vi8ooBity«.of some at furnace 

tenupemturea 1049 

SlUfio and elay refntetortea ; Relative thermal eon- 

duetiviUee of 

end G,j^liu nny. Cleyi; Function of tine in vitrim- 


'Mi 

Brawn, H. B. Grain dufte; BsploMhUtty ^ 

Braw]i.H,T. Wines of South AMoa: iBvratIgiiMi of M 

— .. m , An orocdogioal atwly 7w 

Yeaat-oeU repraduotion ; Relatiottof to^ wm^ 

of tree oxygen. MetaboUsm of the y«Mt e^ um 
special referenoe to the thermal phenomana or nr* 

mentation 1106 

Brown, J. W., and National Carbon Co. Purnaoe ; Bleolilc _ 

(P) W 7W 

Brown, It. B., and Rltter-Conley Manufacturing Co. Retort ^ 

bench; Regenerative (P) 334 

Brown, 8. O. Chemical action itimulated by attenatiag 

currents m 

Brown, W. D. Iron and steel; Direct determinathm of 

carbon in--»— 696 

Browne, D« C. Cobalt; Recent applications of metafile 

937 

Browning, H., jun. Nee Power, F. B 883, 1996, 1086 

Browning, K. C., and C. T. Symons. Alcohol estimatios in 

the tropics S19 

Browning, P. B. Lanthanum and the didymlums ; Aothm 

of bromine on 391 

and H. D. Minuig. Telluric acid ; Preparation of , 

and a test for assoidatod teiluroua acid 481 

Brownlee, R. H., and others. Carbon monoxide together 
with hydrogen or hydrogen and nitrogen ; Mana- 

facture of (P) 1002 

Brownson, E. £. Arsenic and antimony in copper ; Deter- 
mination of 141 

Briick, Krctschcl und Co. Cement mixtures; Method of 

lowering the sintering temperature of— -—(P),. 531 

Brtinjes, G. See Paal, C 787 

Brunck, O. Nickel ; Determination of — — by dimethyl* 

glyoxime 712 

Tantalum eicetrodes ; Use of 666 

firunc, H., and others. Coal slimes ; Drying (P).... 781 

Brunner, E. Furnaces and kilns; Firing with pul- ^ 

verlsed fuel (P) 341 

Brunschwig, F. Phosphoric acid ; Manufacture of — — (P> 200 

Bruschke, 0. See Ruff, O 398 

Brusiier, V. See Aloy, J. 803 

Bryda, H. Copper alloys containing a small amount of tin ; 

Process for hardening (P) 360 

Copper alloys; Production of (P) 698 

Buchanan, L. B. Paper ; Method and apparatus for making 

<P) 786 

Bucher, J. E. Alkali or alkalino-earth metals ; Method of 

producing (P) 369 

Alkali metals; Production of (P) 81r 

Cyanogen compounds and tlie like; Synthetic pro* 

ducUon of (P) 187f, 392,749 

Formates, etc. ; Production of (P) 200 

Metals; DecarWising (P) 768f 

Nitre^on; Fixation of (P) 368r 

and Nitrogen Products Co. Argon and rare atmoapherto 

gases; Production of (P) 932 

S ^anogen compounds ; Preparation of (P) .... 12D7r 

etals ; Purlflcatlon of (P) 234r, 830r 

Nitrogen; Fixation of (P) 4t9r, 1164 

Bueberer, H. T. " Forbenchemle ; Lebrbuoh der , 

einschlJesslich der Gewinnung u. Verarbeltmiff dea 
Teers sowle der Metboden zur DanteUung d«r Vor* 

u. Zwischeniwodukte " 313 

Buchholtz, E. See Oil Flame Furnace Co., Ltd 81, 706r 

Buchner, E., and S. Skraup. Fermentation ; Queotion of 

the limitation of the enzyme theory of •— *- .... 484 

Buchner, G. Water ; Means for softening (P) * 664 

BuchwakI, C. Medicinal preparation oontainiiig meothol 

and formaldehyde 273 

Buckborough, 8. A. See Lewis, W. L 1102 

Buckle, E. A., and International Nitrogen and Power Co. 

Peat ; Extraction of water from (P) 128 

Buckley, C. A. M. Solutions for bleaching and like par- ^ 

poees ; Electrolytic apparatus few making (P) I98r 

Bockman, H. H., Jun. Furnace; Electric — — fcrrartal* 

lurgical purposes (P) 489 

Budde, C. Extraction apparatus, specially designed for 

solvents of high specific gravity 194 

Buddeus, W. Blende, and ores and products oemtalniag 

blende ; Method of dead-roosting (P) 393 

Iron and manganese ores, pyrites cinder, blende, iad 
other ores and metalluripcal producte ; Proceni Sot 

roosting and sintering (P) 700 

Zinc lyes; Treatment of (P) j... 344 

and J. Dern. Ores ; Process for roasting fine <P).. Sly 

Bttbler, F. A. Crystallisation in motion: Apparatus lor 

188, 470 

" Filters and filter presses for the separaUon of liquids 

snd solids " (transl. by Baitleg^ 81« 

B8hler frires. Drying apparatus for cement sad the like (PI Sli 

BtUm, T. Ris Klrpal, A 87| 

Buril, W. andWtoehtstet Rspe n ting Arms Os. filmtat, 

shaiie^ ; Hi 
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Bttfgi, £. 5 m Abe»i)» 1 220, 647 

5m B»y«r,F.,iiiid Co 71r, 71f,646f 

5m GriUort, K. P 1200 

Buffalo Foundry and Madilne Co. 5 m Sleeper, 0. 8..... 008 

Buffalo Leather Co. See Smith, W. B 1007f 

Bttgaruky, I., and others. Olmm cadinutn ; Preparation of 
fl8ht*ook>ared, nearly odourless, non-lrrltant pro- 
ducts from (P) 1172 

Buhl, C., and D. HcCausland. Fabrics; Appamtus for 

treating (P) 1007 

Bulmahn, E. F. Brass foundries ; Application of producer 

gas to 752 

Bunbury, H. M., and H. K. Martin. Soap solutions ; Con- 
stitution of . Electrical conductivity of 

potaasium salts of fatty acids 323 

Bunce, E. H., and L. S. Finch, (iliromic oxide jellies 75 

Bunte, K. Carbonisation results with cool stored in the 

open and in bunkers 1144 

Bunzel, H. Bones; Preliminary treatment of for 

g elatin manufacture (P) U6, 750r 

ayeriache A.-U. f. Cheni. n. Laiidwirthsch.-tJhem. 

Fabrikate 3l3r 

See Hackl, Jl 750r 

Bunzel, P. Sewage nud tlie like ; Apparatus for purifying 

(P) 39, lOOr, 210r 

Buruezewski, .1., and W. Matejk<». Alcohols : Action of 

formaldcliyde on in presence of sulphuric acid 707 

Burberg, W. 5 m Kdnig, J 709 

Burby, J. M., and Tlie Pombeo Co. Pulp from waste papers ; 

Recovery of (P) 1045r 

Burchard, E. F., and W. E. Kmlcy. ** Lime ; Tlie source, 

manufacture, and use of ” 1230 

Burdett, J. B., and Burdett Manufacturing Co. Electrolytic 

cell for generating hydrogen and oxygen (P) .... 322 

and Davls-Bournonville Co. Electrolytic cell (J*) 028, 1017 
Burdon, W. M. and M. M. Furnaces and gas-producers ; 

Oll-Ured (P) 68 

Oil-gas or vapour for heating or firing purimses : l*ro- 

duction of (P) 244 

Burford, H. G. See Cameron, W 910 

Burger, A. Boric acid ; Manufacture of (P) 1008 

Filter-press (P) 1081 

BurgeF, P. Galvanic cell (P) 928 

Burgess, 0. K., and P. D. Foote. Nickel oxide ; Emissivity 

of In tlie range. 600"— 1300° C 925 

and I. N. Kellborg. Iron ; Electrical resistance and 

critical ranges of li 56 

and P, I). Sale. Platinum ware ; Tliernio-electric method 

for determining tlie purity of 769 

Burgess, M. J., and tt. V, Wheeler. Coal ; Distillation of 

In n vacuum 191 

Methane and air ; Limits of infiammability of mixtures 

of ,1194 

Methane, oxygon, and nitrogen ; Proiiagation of flames 

in limit mixtures of 1194 

Burgess, N. A., and Butters Patent Vacuum Filter Co. 

Filter leaf (P) 1143 

Filtering valuable compounds; Apparatus for (P) 906 

Burgess, W. T. (.'alclum carbonate ; Holubility of and 

its bearing on certain processes for treating water 

supplies 158 

Burgess Sulphite Fibre Co. See Wolf, R. B 789, 789 

Burgi, H. Gas ; Process of making (P) 585 

BurgsUIler, 8. See Schwarzkopf, P 650r 

Burlgn, C. 5 m Gebr. Schubert 426f 

Burlan, J., and J. J urAnok. Clays ; Rational analysis of 963 

Burke, 0. E., and C. C. Scalione. Oil of black sage 1072 

Burke, J., and Burke Electric Co. Furnace ; Electric 

(P) 143 

Burkhardt, A. Mineral oils, ozokerite, etc. ; Removal of 

acid from after treatment with sulphuric acid 

<P) 473 

Mine^ oils and tar nils ; Separation of the acid tar 

formed In refining with sulphuric ncld(P).. 305 

Burkheiser, K. Coal gas and similar gases ; Purification of 

and recovery of by-products (P) 953 

Sulphuretted hydrogen from gases ; Process for remov- 
ing (P) 412r 

Burks, E. G., and N. Hayes. (k)al-washing apparatus (P) 1043 

Burne, B. Sucrose ; Melting point of 800 

Burnett, J. R. See King, J 926 

^foimslde, G. B., and J. S. Anderson. Smoke and like 

particles in air or gases; Treatment of (P).. 1143 

Burr, R. B. See Wolf. F. L 066 

Burr^, G. A. Gasoline ; Suitability of natural gas for 

making 688 

and F. M. BuWt. Gas analyses by fractional dlitlllatloa 

at lo^ temperatures 808 

Burrows, A., and F. Charlton. Producer golf ; Cooling — — ■ 
ana slmultaiiooiialy making salt ny evaporation of 
brine (P) T! 100 


. .V. ' /r 

^ PAOi 

Borrows, F. E. and J. G. Explosive compounds (P) 1827 

Borrows, 0. 3. Buoroae; Inversion of by adds hi 

watcr-aloohol solutions 967 

Burton, G. D., and The Burton Co. Vegetable fibres; 

ProoMs of preparing (P) 1208 

Burton, B. C. Pitchblende in Bengal 1055 

Burton, W. M., and Standard Oil Co. Gasolene; Manu- 
facture of (P) Oil 

Busch, M., and H. Stove. Halogens in organic compounds ; 

Determination of 1076 

Bushong, F. W. Petroleum ; Composition of Mld-Contl- 

nontal (U.S.A.) 1145 

Busvold, N. Nitrites; Gravimetric determination of 104 

Nitrogen In calcium nitrate ; Determination of . . 748 

Butler, Q. F., and American Ozone Co. Ozonising liquids ; 

System for (P) 500 

Butterfield, J. C. Sewage and like organic refuse ; Process 

for treating (P) 804 

Butters, C. Filter media ; Process for dislodging sUme 

cakes from (P) 13 

Filtering slimes ; Process and apparatus for (P) . 781 

Gold and silver from refractory ores ; Recovery of 

(P) mr 

Metals; Precipitation of from cyanide solutions (P). 489 

Butters Patent Vacuum Filter Co. See Burgess, K. A. 906, 1143 

See Hhcnherd, G. W 632 

See .Stcdmnn, W. A 781 

ntts, E. P. Paper; Process for drying (P) 540 

Byers, H. G., and 8. C. Langdon. Passivity of metals .... 1094 

Byrne, E. J. Indiarubber ; Coagulation and curing of 

(P) 209 

Rubber latex ; Coagulating, curing, antisepticising and 

drying (P) ;i25, 32.5 

Byrne, F. A. Indiarubber ; Coagulation and cooling of ^ 

(P) 93 

Byrnes, E. A. Electrolytic process and apiiaratus for pro- 
ducing compounds (P) 796 

See Ramage, A. 8 844, '844, 844 

Byrom, J. (3. Metallic catalysts for use in hydrogenation 

of oils and fats (P) 757 

Bystron, J., and K. von Vietinghoff. Leatlier; Treatment 

of iron-tanned (P) 200r 

Bywater, F. J. Refractory materials for gas retorts. Report 

of Institution of Gas Engineers Committee 682 


Cabaret, A. See Broehet, A Ui3 

Callle, E. C. G. Photograpliy of colours ; Processes of 

(P> 440, 440 

Cain, .T. C. Alcohol in beer ; Deteriniiiation of by 

means of Malligand's ebnllloseope 156 

and A. Coulthurd. Methylethylanlllne and ;*-nitroso- 

inethyletliylftnlline and colouring matters therefrom 191 

and otliers. Santalin ; Researclies on 638 

Cain, J , R. Steel and iron ; Determination of carbon in — 

by the barium carbonate titration methml 696 

and H. E. Cleaves. Iron and steel ; Determination of 

carbon in by direct combustion in oxygen . . 966 

Caldwell, J. Metals; Extraction of precious from 

oresfP) 1057 

Caldwell, W. H. Photographic images; Development of 

(P) 161r 

Calhano, D. F. Crucible furnace; Electric (P) 491 

and T. C. Wheaton, Electro-analysis; Fine-mo^od ' 

brass gauze as substitute for platinum in . . 278 

Calico Printers' Association, Ltd., and K. A. Fourneaux, 

Viscose; Printing on textile fabrics (P).... S60r 

and J. Muir. Printing sarecs, scarves, shawls, etc. ; 

Machines for (P) 309, 480 

Callahan, M. F. See General Electric Co. 492f, 492r, 974f, 974*-, 

974r 

Calloott, J, A. Lead glazes on earthenware bodies ; Crazing 

258 

Callebaut, C., and J. do Blicquy. Dyeing and bleaching 

machines (P) 73 

Dyeing machines (P) 917 

Callsen, J., and Synthetic Patents Co, Dlethylacetyliso- 

cyanate ' 889 

See Bayer, F., und Co 876r, 580f 

Calvert, G. Acetic acid ; Blanufacture of by destruc- 
tive distillation of woody matters (P) 936 

Oils ; Process of hydrogenating and mixing devices 

therefor (P) 973, loigr 

Calvert, H. T. Corrosion by dissolved oxygen, Discussion 407 

Oxygen in water; Determination ^ dissolved . 

Dlieusiion 

Cambon.V. Glue bidbi i Manttfaetoro of 074 


100 
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::!iuii<liii Inm Works. ^ Gaflsnd, C. M 

A,. T. I^ne; Biochemistry of . Bistribu* 

Uon of iodioo In plsnt and i^mal tissues 

[ianioron, and H. 0. Butlord. Qas hrom liquid hydro* 

carbons ; Means and methods for producing (1») 

::ampbeU, A. Glass and fused silica ; The resistivities of 

at high temperatures 

^mpbell, 0. 89e Dixon, H. B 

‘ampbclM^ H. Milk ; Process hw nmking desiccated 

and Americ-an^Gluc Co. Bair j Prwchs of “ converting 

Plaster, etc. ; Munufact urc of retarders for ( i») ! *. 

-'aiupboll, 1). (i. Building stone; J*orosity of 

Silver ore flotation; I5tudy of 

'anipbcll, E. )). Cclitc ; Hynthetic 

of trieaiciuin silicate 

Portland cement clinker; Constitution ol 

.Sep Carney, E. J 

*nnipbeU, tJ. 11. I'lax ; Process for ])rei>Hring (J*) .. 

’araplioli, L. h. Aliiniinium cathode ; Disintegration of tlie 

'aiupbcli, W., and others. Manganese steel; Muiiiifactiire 

of--**(P) 

'umpion, A., and \V. C. Grey. Weld.s ; Oxyacetylcnc . 

Ext>crimeut8 on their strength 

Sfe Longbottoni, J. C 

'unac, J,, and E. Taa.sj|ly. Aliiininiiini ; Electropiating 

- — ' with nickel 

aiiac, M. Ahiinininm ; Direct nickel plating <if (I*). . 
'anctlo, J. 'rungsten and other metals in malleable form; 

Prod uet ion of (P) 

'aumng. 'I'. B. Electroplating a()i>Hratus (P) 

'antuni, H., and < 'antoni, Chantems et Ci<‘. (!rcain of tartar ; 

Manufacture of (P) 

antor, K. Mult extracts ; Kcnunul of the bitter taste and 

bnrat simdl from - — (P) O.W, 

'uiiislor, C., and R. Samcsrcutticr. CopixT or nickel ; Com- 

poiiml for use in welding joints in (P).. 79.*). 

'anzoucri, i'’., ami G. Blunchiiil. Olivo oil ; Rancidity of 
, and oxidation of oleic acid in presence of sun- 
light 

Olive oils extracted witli carbon bisulphide ; Examina- 
tion ol 

!apcl, M., and J. Thibcrvllle, Jndinriibher; Devulcaiiisa- 

tion and regeneration of (P) 

*a plain, M., and L, Kriegcr. Iron or its alloys ; Cementa- 
tion of — • (P) 

'app, J. A, Metallic protective coatings ; Rational test lor 

'arborundiini Co. 8ee Allen, T. B... ,'J54, 593, 903, 90.*), 

See Tone, F. J 

Jurdwoll, 1). See Forster, M. 0 

;ardwcll-Quiiin, J. S. Rubber latex ; Aprairutus for smok- 
ing (P) 

'urlcs, P. Fluorine in reagents 

!arlinfantl, IS, Beer yeast for industrial and thcrujHmtlu 

purposes 

larlson, C. L. Hydraulic crnient ; Manufacture of (P) 

'arlsou, S. Carboliydruto phosphoric acid esters ; Prciwra- 

tion of (P) 

larinati, F. E. Filtcr-prcs.s fabrics (P) 

'anuichuei. J. F., and F. Guillaume. Sulphuric acid and 

otiicr liquids ; Concentration of (P) 

Sulphuric acid ; J»rocc8.s and apparatus for making 

'armichac!, J. T. See Clarke, H 

'arualiuu, J. Steel or iron sheets ; Method of oxidising 

and A. J. Maskrey. StcuJ or iron sheets ; Oxidising 

(P) 

iarnalian. R . B. Iron and Iron alloys : Bot working (P) 

and International Metal Products Co. Iron ; Method of 

working pure (P) 424, 

'amegle steel Co. See Mitchell, A. F 

See Reese, P. P 

Si» Wales, S. S 608, i067, 

!uney, R. J., ami E. D. Campbell. Thorium in monaxitc 

sand ; Determination of 

iarolid, J . Sugar-containing juice ; Purifleation of raw 

(P) 

laro, N. Ammonia; Manufacture of from nitrogen 

and hydrogen (P) 

taruselli, A. See Cbem. Fabr. Fldrslieim Dr. H. Noerdlingcr 
'^^^Sudbur?' Copper-nickel ores; Chloridising tbo 

krpenter, 0. C. Coal gas ; Purfflaation of by best 682, 

“ Gas ; Tim |^flcatioii of by heat. A century's 

V,V,V. .V.U ;*///. V/.'.’/, 

i*ipenter, 0. F. See Outbfte, % . I'k, . . r . * 
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Carimnter, H, A., and otlmw. Gas retorts; Means tot 

tiolltog the operation of (P) 

See Bamum, D. D . H ITl 

Carjienter, H. t!. H. See Edwards, 0. A 6^ 

Carpenter, L. Hydroxy-acids ; Decomposition of — — with 

soda-tlmc ICtS 

Car}>iaux, E. Organic mutter ; Destruction of large quantl* 

tics of — in the KJcldahl process lOiS 

Carr, A. Snlpldtc pulp from resinous woods ; Manufacture 

of (P) ill 

Carr, F. It., and F. L. J’yiuHU. Ipecacuanha ; Alkaloids of 

?6t 

See Wellcumc, H. .S 102, 2111 

Carraiiciu, J. G,. and 17. Gome/. Plnmols ; Colour reaettous 

of tlir liiiiH 

(‘urrara, G. Mercury ores ; Wet proiess lor tiio treatiucnt of 

low-grado — - 067 

Carretcro, L. Gas priKliicers (I*) 418r 

Carrey. .i.O. Gas; Proecs.s of making (P) jHfi 

Carrick, It. Cast Iron ; Heat tieatmcni of — IIM 


647 

861 

63» 

604 


m\ 

m 
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Carroll, ,1. E. See Morris, 1). J. 

Carroll, W. J). See Wlillinore, C, C * , , 

Carriitlicrs, J. 11., and Co., Ltd., and otliers. Filters (J').. 
Carson, W. M. Cementitious products; Mamifiictuiu of 

(P) 

Carter, F. G. .SiKi k's tables iu use in India for drteriuiuing 
the pr(H>f strengths of spirits ; Method by which the 

corrcctetl • — were calculated 

Carter, 8. R. See Bredig, G 

Cartwriglit, C. T. “Copper, gold, load, nickel, silver, ainc. 

and otlier metals in Canada ; Production of — '* 
Cur\cfli. 11. It., and Hot^ssicr and Hasslacher Chemical Co. 

Air; J’roi’esH for regenerating (1*) 1071 

Cary-Curr, il. ,T., mul E. Jl, .Sargent and Co. Extraction 

apparatus (P) IflJ 

Ca.sagrMiidi, D , and It. liinaghi. Water mains ; Deposits ill 

cast iron and .simiiar- - I07t 

Casale, .J... and M. Casule-Saeehi. Aminoazo eoiupouuds ; 

.Some • — - 1 1 O*. 

Ste Cliarrier. G gjj; 

Cu.se, W. W., jun. Metallurgical lurnaec (P) 26^ 

Casein Co. of America. Milk ; J^reparation of dried or* 

milk powder (P) 842j 

iStan h ; Treatment of - to priMluci' an adliCHive, 

esjiecialiy suitable for use as a wise (P) 07( 

See Dunham. A. A 42, 7! 

Casella, S. L. Elcctnales ; Ajqiaratu.s for making (P) 100' 

Cusniun, C. Eitric ueld ; Manufacture of (P) 760 

Caspar, li. See Thiel, A 3 01 

Caspari, C*. E. Santonin in worinsi cd ; Deierinlnatiou of 

by Fronimc’s method 71( 

Caspuri, W. A. CaouU'lioiic solutions; Osmotic pressure 

and nliysical constitution of OJIJ 

“ Indiarubbcr laboratory practice “ 37J 

Cassard, H. Shellac and its allied lacs ; Process for refining 

(P) 4021 

Cusscl, I>. Sugar in the boctrisd ; Formation and dis* 

apjicarancc of 36( 

Casscllu, L., imd Co. Antliraccnc dyi-Htufi's ; Manufacture of 

(P) 74S 

Anthracene dycstiifts ; Mumiiacturc ol vat (P) 196, 827< 

Azo dyestuffs ; Muuufucturu of - — (P) ;147, 943 

Azo dyestuHs ; Muiiufuctiire of poly (P) .... 4 16 91^ 

Basic dyestiifls ; Mauufai'tiirc of (P) 416, fSJ 

Curbazolc derivu lives; Manufucturo of (P) #!£ 

3.0*l>mminoHcridine and its ulkyl derivatives; l*rocess 

for preparing ( P) 

Dluzo salts in a solid form ; Proi-ess for producing — r- (P) 743 
2-Dimethylainlno-5-methyIbenzyl aicohoi ; Preparation 

of (P) m 

liischarging vat and sulpliide colours with roduiTixig 

agents ; Process for (P) 418 

Dyeing furs ; Process for (P) 64] 

].>yclng8 on tlio fibre ; Production of fast (P) 19^, 766, 

860f, 917r 

Dyestuffs : Prmjoss for preventing organic from 

forming dust (P> 827 

Polyaiuinucarbazoles ; Manufacture of (P) 

PolyidtrocarbazoJes and tlieir E -a Iky I derivatives ; 

Preparation of (P) 108, 806f, iTftf 

SuJjdiide dyestuffs of the carbazole series ; Jfanu* 

facturc of (P) 

Sul])liidu dyestuffs for cotton ; Manufacture of yeRcrw 

and brown (P) 19r, 348r. 744) 

Triaminocarbaznleinouosulphonic acid ; Prepajution of 

(P) 8i»Jl 

Trisazo dyestuffs ; Manufacture of (P) 74l 

Cassirer, A. Drying machine ; Centrifugal (P)., 842, 541i 

Castbna, J. H. Rosin extractor (P) Tgd 

Turpentine and rosin from wood ; Process of eitraetl|« 

- — (P) lOdC 

Extracting apfiaratus (P) 471 

and (.>Btoiia Impro^ Proem Co, Retort or still (Pi, ^ l6l 

Rosin sgtenetor (P> V"* 

TurpMitliie and rosin (PJi 



lu 


JOVKNAL OF THE ilOOtETVt OF OttKHlCAli iNHUSlTtl 


PAOK 

Oaiitoua Improved l*rocc8« Co. iSVe Harper, W. B 825 

iiatt , V. 1C BoUere or evaporators (1‘) 681 

Caltacrt, P, A. Hoap with basla of wtroleum or other 

hydroeRTlxmH ; Manufacture of (P) 608 

Caubel, Am ««d oilicrs. Itubbcr; Kxtraction of - from 

the loavcH of planta (P) 074 

Ciiubel, A. ,1. CciiH’iit or artiOciai Htone ; Procesa for 

eoloiiririK (T) 856 

Ciivaitfiuie. H. Aluminii ; I’nTipHutlon of in prchcncc 

of lluorblch 181 

CsiM'l. Jm Water; K^tape of liaeteria into the atinospberc 

by sprayiiin of polluted - — 485 

Ci-eeherclli, A. »Vrr Tortelli, M 207 

(VutnerszweT, M.. and J. Saelis. Zinc ; Velocity of aolution 

ot in acida 753 

Ct lit r.il Jlailwuy Signal Co. SVe Itost, L. S 614 

Cerdeiiji!', .1 Khscntial (»ils ; Vanillin-bydrocblonc a<id 

reaction foi — — 765 

Chndd, W. Paints (P) 652 

Cliadeloid Clieiiilcal Co. <SVe Klhs, C 1.50 

Clialmera and Williams, Inc. .SVr Koss, !■'. A 705 

CliamberB, li. V., and C. Humniond. Caustic soda solutions 

uacd in mercerising; Purification ot (P) 418 

PibrcK and the like from lirpildK : .Xpparatus for scpaia- 

ting and recovering - (I*) I4r 

and others. Kllhients; Treatment ot (P) 331 

Chambers, K. L. Samjding iKpiids ; Apparatus for —— (P) 714 
Chainerny, K L., tils Soldering ; Process of mixisl - — (P) 068 
Champ, A. Sodium iiypochloiiti ; Apparatus for the niami- 

taeture of (P) |81 

Chnimrd, A. Plastic material (P) 074 

Chnneo and Hunt, l,td. AVc Hunt, E. J 062r 

Chandelon, T. Acids trom nitioeellulose maiuitaetiire , 

Source ot eiior m the .uialysis ot waste - • 331 

Collodions; Viscosity ot - — 222 

.Nitrocellulose toi collodion; Mannlneture ol ■ . .. 222 

CliaiidkT, C I’ Celluloid; Who ln\cnted - ? Dis- 

euh.Hion 670 

IVrkin Medal presentation j»roeoedings (New York 

Section) 225, 077 

ChiFiiili, Jt. M. Arsenic acid; Jli'duetloii of • - toarseiiious 

acid by tliiosiilphurie acid 481 

(Tiaplel, P. M., and liU T«lio-M('talhirgle. Furnace ; Electric 

• - (P) 80 

Chapman, A. Evaiioratmg ajijairatus (i‘) 0U6 

(Tui]Miian, A. C lloiis; Nitrogenous eoii.^titueiits of - - 87S> 

Chapman, (1. A. (he eonecntration (P) 068 

and S. TTieker. (Jie eoneeiitiution (P) 830r 

and others. (Ire eonei nlration (P) 8:i6r 

('Itaiipell, t'. Jion : The leerystaliisation ol delorimsl ,552 

Chappell, H. F. Ahimte ; Method and appaiatiis lor eal- 

elning imiMreating (P) 481 

Alumina ; Ihirilleatioii of -- (I‘) 23 

See Cohen, (I. F 23 

Chappell, M. L. Acid-proof packing material (P) 031 

Chappell, W. See Ettluig, K 2.50 

Cliarbnrineaux. A. F. F\plosi\e (PI .560, 801r 

Churltw’likow, K. Anliseplic propeities of organic eom- 
IMHinds ; Kelaiion betueeii the and their 

stnietiire and composition 76:i 

' Asphaltuni in iietroleum and its distillation prialuets; 

f Determination ot 1117 

(hgaiiic eomtioimds ; Colour renetions of with 

. trlehloroai'ciii; acid and let rami rtuiietliaiie 760 

I’etroleum ami its derivatives ; The aiitiseidie properties 

oJ “ - nil 

Water; Stoiilisatmii of — -^hy 611 ration 883 

(’bark's, 1*. Print mg colours ; iTepur.ition of gelatin — — (!') 

1021, JU21 

Cliarlier, A. Oven with eonoenlrie chambers for the eeramie 

Industry (P) 55ijr 

Charlton, C. J. Eleelroplating apparatus; Jtotary 

(F) 554, 6(Hir, 6oor 

Charlton, 11. W, Match igniting eompoaitioii (P) 441 

Charlton, J. See Burrows, A ItHI 

Charjiy, 0. Iron and steel; The brittleness prodiici'd in 

by deformation at different tenipenitiireH lOJl 

and iS. Honnerot. Iron iiitrltlc 486 

and A. Cormi. Metals ; Jidliiem-e ol time in raj»ld deforni- 

allon of - — 7112 

Cliarrier. C., and 1,. Casale. o-Hydroxjaxo t'oiii])ound.s 

derived from a-napbthol 827 

Charui'I, V. Plastic oomposltlon ; Manufacture and appli- 
cation of a (P) 417 

Chase lUAHnf Mill Co. Sec Parish, II. 11 264, 927 

Chattaway, F. D. Glycerol atul oxalic arid ; Interaction 

of 218 

CbaudrcHi, G. Inm and ferrum* oxide with wat<>r ; Keversible 

reactions of U22 


rA62 

Chautems, J. Sec Canton!, H 881r 

Chauvcni't, E. Zirconium chtenride with pyriUlno; Com- 

inninds of 135 

See Harlot, J 21 

(Tiaves, C. Animal wool ; Manufacture of substitutes fur 

(?) 016 

Clielle. Alanine and glvcwoll ; New reactions for 1074 

Phenylalanine ; Detection ot 1074 

Chemical Development Co. See Ramage, A. 8 757r 

Chemical Products Co. Sen Mork, U. 8 958 

ClM'in. Fabr. Hiickuu. Trichloroethylene trom acetylene tetra- 
chloride ; Preparation of (P) '807 

Chem. Fal»r. Fldrslicim Dr. H. Noerdlingcr. Caoutchouc- 

like products; Maiiufaetiirc of (P) 269r 

Nitrogenous buses from tar or tar oils ; Process for 
iiiereaslng the fungh'idul and insretleidal properties 

of the (P) 1025 

Cliein. Fabr. Grieslu im-Elcktron. Acetic acid ; Manufaeturc 

of — (P) 77f 

Acetylene; Manufacture ot liydrohalogen addition pro- 
ducts of (P) 277 

Aininoaiitliraqiiinonesuliihonic acid ; Prejiarutlou of 

an“™'(P) 18r 

Anthracene dyestuffs; Momilaetuie ol vat (P) .. 19r 

Antbraquinoiie derivatives containiiig siiljtluir : Pre- 
paration ol - — (P) 545. 915r 

Anlhraqiiinoiic ; Process of making - - (P) 826 

Arylides of 2.3-liydroxyiiaphlhoie acid and formalde- 
hyde ; Munuiaetiire ol eondiiisation iiroilucts from 

Hu - — (P) 742 

Arylides ol 2.;5-h.vdroxyniiplitlioie lU'id ; Manufacture ol 

— (I*) 70,475r,742r 

Azo dyestuffs from tlie ar.vlidf s of 2.3-liydroxy naphthoic 

acid: Mamilaetuve of (P) 915 

Azo dyestuffs tor cotton ; Mamifactme ot yellow dis- 

(P) Ill, lli.5r,588r 

A /,() dyestuffs ; Mamilaeture ol - (P) 855,855 

Benzine; Accident.'* caused by in IIII3 1110 

Chlorate ; Priwess lor remo\ing bromate trom - - - (P) 790 
JiisaZM dyestuffs esj>ecla1ly HUitHl)li' tor making lakes; 

Mamilaeture of - (P) 11)5, lll5r, 4IOr 

Dyeings on vegetabk and animal tlbres ; Production of 

fust (P) 202 

Dyestuffs ; Product loii ol •• - - on the libri' by the one- 

bath niethoil (P) 041 

EthyiidenC'glyeol and vinyl alcohol ; Mamiluetiire of 

esters and ethers of • (P) 211), 221/, 707r 

Filter-press (P) 188r 

JlydroHUlpbites ; Direet pieiairation of anhydrous 

from aqueous liydrosulpiute sokitiom (P) 76, 790r 

lee-eolours ou cotton yarn, cops. ero.ss-reels, and loose 

cotton; Prodiietion of (P) 73, I!i6r, 717r 

()zom> ; Const.nietion oi lining ol ap)>aratus, xessels, 

oICm resistant to (P) 700 

Sulphurous arid ; Manufaetuie oi reduction products 

of — (P) 865, 865r 

Triazoles; Manufaeture nt aromatic (J’) .... 247, 588r 

Chem. Fabr. Criirmu, Landsholf mid Meyer A.-(J.. and K. 
Arndt. J’erl/orateH ; Electrolytic nianufaetiire. of 

(P) 24r 

and others. Oxalates; Preparation of - by heating 

the cor respom ling formates (P) 430 

Chem. Fabr. ^ on Heyden A -O. AlkalMiietuls or th-ii alloys ; 

Production ot — (P) 321 , 40Of 

Amiiu) derivatives of aromatic antimony eoiiipoiinds ; 

PrejwTution of (1*) 438 

Aromatic stibinic ui'ids ; Preparation of neutral, soluble 

alkali salts of (P) 42 

Dlalkali eyananride ; Manufacture of (?) I;i6 

Stibinic ackls ; Prei>aration of aromatic (P) 277 

Stlblno-coniiHamds. stibinoxlnes, and their derivatives; 

Preparation ot aromatic (P) 210 

Stibinoxkles or their derivatives ; JTciwration of 

secondary aromatic (P) 277 

Chem. Fabr. Riihnitz. Carbonates f Mumifuetiirc of basic 

insoluble (P) 200 

Chem. Fabr. lihenania, and A, Messers(!hmitt. Caustiu 
alkali solutions ('nntHinlng sulpliates; 'I'roatuient 

of obtained by deeomiiosing rocks (P) 136 

Fertilisers ; Mu nufaeturc of from the residues after 

extraction of alkalis from silicate rocks (P) 163 

Fertiliser from rocks containing imtasli and minerals 

containing phosphoric acid ; Production of a 

(P) 327, 560 

Chem. l''abr. vorm. Kandoz. Azo dyestuffs for wool ; Pre- 
paration of brown ehronu (I*) 8,50 

Dlmetbyl-p-aininoplienoland p-liydroxyidieiiyltrlmethyl- 
ninmoniiim; Preiwratioii of pure stable Halts of 

(?) 845, OBfif 

Ikilyazo dyestuffs; Manufacture of bronzo-brown to 

olive-brown direct dyeing (P) 415, 476r 

Chem. Fabr. Troisdorf Dr. Hdlsborg nnd Seiler. Grease; 

Manufact/ure of a eonsifttent (P) 90, 603f 

Chem. Fabr. von der Linde, and 0. von der Unde. Tin 
oxidea and other tin comiMninde; ConTnriioii of 
into adlnblo compounoa (P) 790 
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Ohciu. FHbr. vonn. WoUer-tcr Mt-cr. Clironiic oxide ; Manu- i 

facture of compounds of (P) 560 ' 

4.4'-T)iaminodiben*yl suliihide and its derivatives; i 

l^ciiaration of (r) 037 ' 

Nltro couii>oiuidH ; Continuous reduction of - — (P) . . foa i 
Chem. Werko vonn. Dr. H. Byk. Alkaloids of ii>ecacuaiaia ; 

Procesa for obtaluin« the (P) 43 ' 

Bleaching nniinal flbrca by 8ei>arato treatineiits with 

ammonia and l)ydn)gen peroxide (P) 0:iU 

Calcium lactate ; Preijaration of an acid — (I‘) .‘>0:1 ' 

Mytb-oxy-fatty adds ; Manufacture of estcrH of — (P) yr.V 

f^CAjuerH or solutlona ; Manufacture of (I*) UUI 

l4»ctldo; Manufacture of (P) 5h0/-. (tl4r 

Per*»HltB; Manufacture of' — (P> . 

ainl otliera. Rlcaehing ami washing with alkaline aoliititm.s 1 

of i»er-comi>ound» ; l»roceHH for . (P) tM) ' 

Clieiuird, Ahsiiiol ami water: Theory of the frnetional 

distillation ol mixtures of KHO 

Clicnard, 10. A. Jl. Distilling upparutiis (P) O.V 

('herchi'wsK\ . C. de C. Perfumery industry ; Applications ol 

cold in the jo7;{ | 

i^liesnais, A. Cellulose products ; MaiHifacturcHiid slrciigtli- 

emng of — (l») 41'^ 

Chetwy ml. Viscount. HtocI ; Manufacture of — (P) 5!)7, H.’Ulr 
lilicvcnard, P. l‘’crfo -nickels ; Dilatation of — - over a wide 

temperature interval 1 00 1 

Nickel steels ; Siieeiftc volumes ot 701 

Clirw, b. Air, gas or vapour, and liquids; Meaii.s and ' 

apiiaratus for treating (P) 0:{2 

Chiappoiii, M. Furnace-slag; PriMluction of a mateiial 

similar to ordinary pottery from --- (P) .'lOlr 

•Slag; Manulaetiiro of articles from (P) looor 

Chicago Varnish Co, See Moranz, («'. F 008 

Chicliesti'r, 11. K. Drain; Treatment o( in (he pro- 
duction of malt <P) 37r 

Malt: Apparatus for producing (P) 121 7r ' 

Chinoin gyi^gyszer c.s vegyAszetl tcrmf'kck gyiira r.f. Dr. , 

hercHzty fvs Dr. Wolf. See Widf, B 844 

Chisholm, H. J. See J3aihe-Wilg C 100 

CJiisholm. J and Chlslnilm Process Oil Reiiiiiiig Co. 

lard substitute ; Apparatus for making — - (I*) 1002 

Jjird substitute ; Maiiufaeture of (P) j 108 

Chittciideii, (!. B. Copjicr ; Process of extracting (P) 027 

(^lilopiu, W. See Tsehugacir, L 518, 1 1 73 

(Jliouchak, D, Plants ; Absarjitioii of diircrent forms of 

nitrogen by — -. Innueiieo of the medium .... IlUO ' 
Plants ; Influence of a continuous electric current on the 

absorption of nutritive elciuimts by 750 : 

Choudhury, K. N. See Saha, H 361 

(lioiiry, A. Water-gas; Apparatus fur proiliicing — -(I*) 0H6 

Christensen, J. H. Photographic emulsions (P) 1220 

Clirlstonsen, N. C., jiiii , and otliers. Ores; Treatment of 

(P) 070 

Chrisliun.sen, A. Pictures: Proecss for transtcrrlng to 

linen, wood, etc. (Pj 547 

Christiansen, E. Filtcr-jircss (P) 051 

Christopher, J. H. Power and licat eosis in chemical works. 

Dise-iission 207 

Chrzeselnski, O. ,S're Buyer, F., iind Co. 500r, 880 

Chuard, K, and H. Mellet. Nicotine from waste tobacco 

plants; linprovcil yield of I(i71 

Ciiiibb, L. W. See Skinner, C. ii 1150 

Churchward,.!. Furnace; Rotary (P) 31 r 

Melting furnaccM, ladles, and like conlaiiierH fur molten 

material (P) H:Mlr 

Pyrometer ; Optical (P) 4.5r 

Pyn>met(!rH (P) 840r 

Steel; Production and subsequent treatment of (P) 835r 

Steel and steel comiMuinds ; Production of a ilbroii.s 

structure in (P) 3lr 

Ciainlcian, 0., and P, Sllbor. Autoxidations by the chemical 

action of light 45, 3.34 

Light ; Chemical action of 714 

(Tsclct, K.. and others. Phosphates ; Preparation of assimil- 
able (P) 070, 07Cr 

Cisclot, J., and P. Noblet. Phosphate of lime ; Process 

for treating (P) 77r 

Clachcr, W. Sugar manufacture; Use of bagasse carlmn 

for decolorising in white 271 

Water in niasseciiites and molasses ; J>eterminatlon of 

300 

(!iaesscu, C. Detonators ; Manufacture of (p) , . 44, 845r 

Explosive charges for mining and military purfMisca; 

Manufacture of (P) 222r 

Explosive priming compositions (P) :V35r 

Explosives ; Blanufactnre of (P) 876, OOOr 

Smokeless powders : Manolactaro of (P) OH 

ClsiseB,L. C*Allyl|)heno]M and their analogues; Preparation 

of (P) 220,J521f 

O-Propenylphenolcarboxylic acids add their nucleus 
sttbilllttitltni products: Pn^aUon of'— ~<P) 277 

.apd dyntMe Patents Co, tl*AUylsa]icgriio ndd m 


Clauey. .1 . C., and Portland Gold Mining Co. Alkali eyanogen 

compounds; Mauufacturo of (P) 1088 

CTaricitc tV>mpagnle. 8hidgo from wasto waters ; Fermenta* , 

tion and mixing of (P) 881, dldr 

Ciamcr, (1. If. Iron-nlekel-eopiier alloys ; Manufacture of 

. ~ ■(F> «19 

and C. Heriiig. Bwhs melting ; Kleeirlc 1018 

Clark, B. (}. See Uayilss, T. A 264r, I2l4f 

Clark, C. W. sSer Bacon, R. F 884 

Clark, I. ('. Oiv se|«ir.iti(»ii : Electrostatic 024* 

Clarke, G. Pin tin ami pity tic acid 436 

and others 8iigjr cane crushing m the Uidled Provinces, 

India ; Notes on - 1067 

and Dhio Chemical and Maniifactniing Co. Epsom salts ; 

Mumifacturc, of — (!*) 1088 

Clarke, II., and J. T. Carmichael. Distillation of carbon* 

aceous snbsihnccs (J*) 783 

Cl.isscii, A. Hnlpliunc anhvdridc ; Manufacture of by 

th«' rontact proicsH (P) 788 

Wood or otlici cclliilosic. laateriat ; Coiuersioii of 

inlo glucose and otiu-r carboliydrates (I*) 761r 

i'l.iiidc, 0. Clmrc<ial ; Alwtrpiion of gaws by — allow 

foin|H;raturcs 1087 

and L’Alr Liquidc Soc. Anon. Sc)airuting the constituents 

of gaseous mixtures ; Process for (P) ...... 137f 

See I/AIr Llipiide Hoc. Aium 1086r 

Claude, J. Roasting furnace : Mechanical (P) 070 

Claii.smanii, P. See (iaiitior, A 060, 714 

Clajlon, iSVc Coil rta Uhls, bid 107, BaHr, 115«f 

(^Hytoii, H. 11. Power and heat cints in clicniicHl works. 

Di.scu8.si(»ii 207 

Cleary, J. <!., and M W. Bordcis. 'I'aiiiiing leather ; ITocoss 

<d (P) 3021 

Cleaves, H. E. See Cain, .1. K 066 

Clement, M. F. Pin, sh*r of Paris ; Kiln for burning (P) 350 

Clements, F. O. Cojiper ; Klb'cts ot repeAited iT-iiiidting on 

— 066 

Clemni, A. Alkali or alkiilinc-carili chioridc.H ; Means for 

the electrolysis of (P) 312, 354r 

Ainiuoiiia-Koda , Procchs lor making- -(P)... 2^f 

Cleiiiiiienscii, F. Aldehydes and kclones ; Rediietion of* 

the carbonyl group in - to tlic methylene group 217 

Cleiincll, .J. E. Mercury : Volumelrlc debc'rnihwlioii of 1173 

Molybdenum in c.vaiiidu soliitions 315 

Cievenger, U, H., and M. L. Hall. Alkali c.vanides ; Electro- 
lysis of aipieous solutions of simple 357 

Clewer, H. W. H. See Tulin, F 435, 885 

Ciiiford, .1. See Fowler, G. J 815 

Clifford, W. Sewage sludge, ; 'ITeatiuent and disjmsal of 

, Dimaisslon 8 

Zinc ashes; E.stimatJ()n id' moisture in — , DiseussJim 1120 
Clope, I, H., and lOmpirc (’hemical Co. Woixltf ; Extraction 

of the. soluble cmistitiients from (P) 1062 

Clover, A. M. ll.vdrogen ;w^roxido ; I'reservatiuu of-- — 

by means of acetanilide 21 

Clyde Furnace (!o., Ltd. See Rogerson, T. B 7G5r 

Coates, J. E., ami A. Finney. Nitric, oxide and chlorine; 

Rati! of combination of gaseous — 1206 

Coats, M. A, Clay; Influence of soluble sjtlts in - — oil 

behaviour of slip and glazii 1050 

Cobb, J. W, Ammonia, ami siilpliiir comjiounds from gas; s 

E.xtructlon of (ID 054r 

Fuel ; Diseusslon on 671, §73 

Nitrogen ; llecovery of — ^ as ammonia from coal .... 541 

and G. Dougin. Corrosion by dissolved oxygen 408 

See lloilihgs, H 685 

(?obb, R. R. Meat; Pioeess of preserving -(P).. 037 

CobenzI, Ethyl aecUi-acetato ; Mamifacturo of — — 666 
Cochlovlus, F. Oxides ami hydro.vldes ; Mamifactiire of 

mciullle (P) 484, 486r, 550 ' 

Cocliran, C. B„ and .1. H. 3‘erklnH. Cane sugar syrup; In- 
hiicnce of small amounts of ethyl alcohol on fgr* 

mentation in 272 

Cochran, J. K., and National Gas Prucitss Co. Gas ; Appar- 
atus for use In makUig (P) 630 

Cochrane, H., Jun. Dyeing machine ; Ploco (P) 747 

Cock, W. and J. A. Dyeing and otherwise troatiiig textile 

llbrcK and fabrics ; Apparatus for (P) 307 

Cocking, T. T., and J. D. Keltic. Benztjbi : Analytlcat 

characters of B48 

Cockruin, B. W. See Mathers, F. C 1158 

Cocksedgo, 11. E. See Freeth, F. A 24r 

i!oc, H. P. Drying pulp and Uic like ; Apimratua lor 

(1*) 72 

Cohen, E. Metals; Influence of allotropy on the oidfUi* 

stability of . and lt« influenue on chemistry, 

physlci^ and technology 1100 

and W, D, Helderman. Cadmium, copper, and vino; 

Physico-chemical studies on - — . ^ t 507 
Cohen, G. E., and H. F. Chappell. AlutpUiA ; PttrMaiilail\, . ' 
of {V) to 
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Cohon, L. CyanldatioA ; Kxnorlmonta in W 

;S'ee Frankfortor. O. B 71i 

fJohen, T. Fon4c hydroxtdo ; Preparation of colloidal 

Udiii^A. iacqnori and varniahcs ; Manufacture of (B) 83f 

Cohn, B. 11. lAcqucrs and varnlaheft *, Procoaa for preparing 

(P) 

Colmcu, B. Het nmkr Tcxtllmaachlncnfabrlk. 
l^olioc, W. P., and oiherrt. SausagCB ; ViHcoae as a C4mting 

for 

Coker, A. W. *S'ce rursons, 0. and W. . . • 

(!okini, A. I’crrouH and chroinoiis iindiiphosplmtcs 

Molybdenum : Prcpariitlon of a metaphosphate oi 

Icrvalent • 

Colburn, If. Separating liquid from solid matter ; 

Apparatus for (?) 

(•ole, 11. i. Iodine aud bromine inhaluiil suits ; Dcterininatlon 

of by means of lellurie a« id . 

See (Jooeli, F. A 

t^olc, S. W. Jinelose and dextrose ; Determination of 

’ ... it. ...I 
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fA«i 


325 


047 

1015 

351 

253 

J081 

1007 


408 

1102 

23 

1217 


by the eopper iodide metlnsl 

Coleman. T. and F. Drying and heating sand, grit, ete. ; 

Method and means lor — -{?) 

Coleman, T., A.. T., and F. Drying and heating Btonc, grit, 

sand, ete. (P) 

Coleman, W. If. Ferroejauhles ; I’rodiietion of (P) 

Colin, If. Beet; Formation of sugar in the — 

Collardon, J.. Antlfonling paint and varnish (P) 321,87«r 

Rubber eomiKiimds ; Manufaeturc of (P) '•>0r 

Coll6e, V. M. H. b. Sre Worst, J. .1 

CoUeias, M. Oils; Hydrogenation of , and SYntUctk 

fatty aeldH from peiroleiuu 'b- 

CollcU, K. Nitric aeid ; Process for concentrating • — (P) 

4H!2 

and Norsk Ihdro-lilektrisk Kvaelstofaktiew'lska)>. 

Nitrates and nitrites from nitrate-nitrito mixtures ; 

Process of obtaining — (P) HMi.if 

Colley, B. T. (kipiar snicUing and briquetting process (P) 704 
Collie. .1. N., and otlicr.s. Neon and belium ; Production of 

i,y (lie clcelrlo s|)urk discharge 10^' 

Collin F. .1 . Cuicc ovens ; 1 testroylng fumes from — during 

' ’ discharging and charging (P) 

ColUna. B. B. Ccrniany and chemical industry. Discussion 1133 
and 13 . Blair. Llnsi'cd ; Rate of liberation oi liydrocyanhi 

and A. A. Hall. Coal tar creosote and naphtliaicne for 
jircscrving mxnien fences , Use of - — . . . 

Collisehonn, F. Verein f. Cheiii. Industrie in Mainz 
ColUs. Dust; Ktfpcts of - In producing lung discasc.s 

Colorado Iron Works Co. Nee iaiwdcn, 11. B 

Sec Rotbwell, -T. K 

Columbia-Knl'kerboeker Trust Co. See Von Kilgelgen, F. 

Colvocoreascs, D. M. Iron alloys ; Manufacture of (P) 

Combo, B. Milk or cream ; Electrical treatment of 

during churning (P) 

Comp, tVAgglomfrf-s d’ Anthracite Pur. Fuel; Aggloiner- 

ated“ aud its manufactiiTo (P) 410 

Comp, dll Cinient-Vcrrc. 1-inlng Uuiks and reservoirs; 

ProccHB lor — -(P) 

Comp, do Flves-Lille, and <»thers. Crading iiowdcrod 

material; Apparatus tor- — (P) 

Como Franc, du Centre ct dii Midi iwur TEelalragc an Uaz. 

HaS ; Manufacture of lighting (?) .585 

(ioniD. Franc, dc (3iarbons i)*)ui I’Electrieite. Agglomeration 
of powdered earlMin, inotals, etc., for preiwring 

articU’S for cloetrleal ami other purjWBes (P) 8.50 

Comi). Franc', lanir rExploliatlon des Proeedfs Thomson- 
Houston. Electric furnace for the manufacture of 

Htable boron nitride (P) 028/ 

Lliluld Buspended In another liquid ; Bcjiaratiou of a 

i_->~ (p) OOBr 

Tungsten bodies for use In making incandescence lamps ; 

Preparation of (P) • • 346r 

Comp. Franc. d’Injeet lon pour la C.onservation dca Bois ct des 

Titwus. Paints ; Manufacture of preservative 

for wood and fabrics (P) 876 

Wood ; Process for liardenlng and preserving tP) 065 

Comp. 06n6rttle de Construction dc Fours. Retorts for the 

distillation of coal ; Continuous vcrtlail (P) 852, 953 

Comp. 06n6raio dc Phonogra plies, Cin6matograplies, et 

Apparells dc Precision. See Dauzer, H 37 5r 

Comp. d*lncimiratiou IndustrioUe. Befuae destructors (P) 216 
Comn. Interuationalo do TOxygduc. Oxygen and nitrogen ; 

^ Bepuratkin of liquid air into by distillation (P) 045 

pour le Trallomont des M4taux ct des Minerals fiar 

PBlectJficit^. Furnace; Electric resistance 

ASd itt use for treating sine ores (P) 490f 

Compton, X* Jlusyme action ; Constancy of the opthnom 
tW8lcr varylng^conceirtratlons 

Of nubStwite and cn*>’ra« m 

Sre Beitianilt 94S 

ewmrto<», <3. y. ^ 
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460 

.598f 

896 

780 

780 

320 

968 

43.5 


951 

409 


Saceluurin; Xletectlon and determlnathm of 

in eomj^ex mixtures 063 

Oondensite Co. of America. Ajdsworth, J. W. 809, 800, SWr, 

480, 401r, 004, 767r, 766f, 9Slr, 981, 981, 981, 981, 10£lr, 
1003, 1003, 1003, 1063 

Conduch^, A. Bulpliates ; Action of chloroform on motallic 

. Preparation of anhydrous clilorldcs 600 

Congdon. R. Coal gas ; Apparatus for the manufacture of 

(P) 471, 782, 964r 

Coniiighnm, H. Explosion of nitroglycerin in a cordite 

shire at Clilfc : Report on an 708 

(kuilcy Electric Furnace Co. See Hampton, W. H 794 

Connerade, E. Cellnioso ; Action of ciipraminuniuin 

hydroxide on 744 

Uomiersvillo Blower Co. Sec W'ilkiii, J. T 950 

Uonnor, M. W, <S’ec Hillard, J. M 930 

Conor, J. Furnace fur reheating, annealing, cementation, 
or Uunperliig; bcinl-continuous — ilrcd with 

coke or coal (P) 970 

(‘onradty, U. Arc lainiis : Carbon clcctroiles for electric 

(P) 9i;J, 013r 

UonsoJIdated Liquid Gas Co. .SVc Siielliiig, \V. O. ....... 636 

UoiiHurtinm f. Klektro<*hem. Induslric. Acetaldehyde from 
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Be Ijittre, J. Hydrocarlxms of eoal distillation gases : (’oil- 

version of tlie aliphatic into alcohols (P) .... 0.'>6 

IhdbrUek, K. See Bayer, F., und Co. 04r, 04r, 1.7lr, 200, 6l6r 
Bel Bampo, A. Phenols; (Vrtuln colour reactions of the 

. Betoetionof rJiie 1220 

Bellwik-Fleischer Wassergas Dos. Oas; Manufaeture of 

from bituminous fuel (?) f»S.'» 

WakT-gfts; Manufacture of-—— (?) ,78.1, 82;V 

Be I’Or, W. Aliunlniuni alloy; Hard (P) 114 

Belort, T. MydMCArbonH ; Electrlcally-heated holler or still 

for liquid (P) 6-14 

Be Taic, A. See Reverdin, F 637 

Bemassieux, N. Iswl chloride and potassium chloride ; 

K((uilihrium between in aqueous solution .... 2.14 

Lead eliloride and sodium chloride ; Equilibrium lietwoen 

In aqueous solution 311 

Be Mello, F. S. B. Electric batlerics (P) 601 

Bcniesse and Reauboiirg. Oil rich in sulphur from Klni- 

incrldge shale of St. tihamp, France 843 

Tlcmpstcr, J. Hydrogen-producing plant ; Menns in combin- 
ation with for rcgulatlog fluid pressures therein 

(?) 1016 

Dempster, R. and J., Ltd., and others. Condensers used in 

gas works (P) 472 

Dempster, R., and Sons, Ltd. See Toogood, H. J. .. 740r, 823 
Be Nagy, K. Distillation of wood, soft coal, lignite, peat, 
and shale, and utilising the products for creosotliig 

timber and otlier purposes (P) 686 

Benham, W. S., and H. Woodhouse. Methyla(>(^d cellulose ; 

Hydrolysis of 1084 

BenlgAs, (J. Cocaine ; Bctectlon of 843 

Nitric acid in water ; Preparation of tlie hydrostrychnine 

reagent for the colorimetric determination of 1070 

See Blarex 212 

Benis, M. Tool steels ; General properties of 696 

Benne, A. B. Union of South Africa; Annual Report of 

I’hief Insiiector of Explosives for the 1913. ... 943 

Bennison, C. H. Amalgamator (P) lo.'ig 

Benny, C. W. Oxono generators ; Electric (P) 145 

Be Nolly, H ., and L. Veyret. Steels ; Transformations of 101 1 

Benton, M. H. See Monkhousc, 0. E 87 

Benrol, W. See Wclnland, R. F 1027 

Be Posnansky, A. Glucose and ethyl alcohol from sawdust 
or other celluloslc materials ; Preparation of (P) 


497, 978 


Bosch, 0. H. " Interraetalllc comiKuinds ” 376 

Martensite struoture and crystal twinning 1157 

Metals; Solidifleation of from the llauid state. 

' Report to Bellbv Prize Committee of the -institute ol 

Metals 318 

See Whyte, S 858 

BcRgrax.A, Metals .mil oxides ; .Seiiaratlon and recovery of - 

from molten slags and other products (P) . . , , 690 

OeHgrer., A., an<l H Moog. I'rea : Detannlnatiou of .. 1U4 

1)08 lagnerts, Marquise. Amimnliilors ; Lead (P) . . 490 

Besmurs, G. Kiirmaiilehyde, Its applications and analysis 502 

l»e Hpirlet, X. l''uriinei*K for roasting ores (P) SOi* 

Dossaiicr Vortlknl-Ofei^-Gos, Uetort furnaces for making 

eoal gas, eta. ; Heating- (P) 782 

B'KHtai*e, K. Aiithrm ito ; Preservation o - - under 

water 1 103 

Bestribats, L. P. Imjircgnating and coaling fabrics, cords, 

eabbm, etc. ; Apparatus for (P> 133 

Be Stueklcs H. W. Li(|ulds containing colloidal silicic add ; 

Purifleation of (P) 645 

Zinc oxide or inetaliie sine : Mamifactnreof juire (P) 590 

Bettifoss Power Ltd., and J. H. Lidholm. Calcium 

cyunaniide ; ('ontinuous manufacture of (P) 644 

Caleium cyanamide ; Prodni tlon of — (P) 256, 5H3r, 962, 

962, 962)* 

Nitrogen comiKumds derived from carbides ; Manufacture 

of — (P> 644 

Bettmann, A. II. .s'cc Coombs. F. A 232* 

Bentsclie (Vlluloidfabrik. Cellulose and Its derivatives ; 

Nitration of (P) 335 

See Muller, R 985 

Beiitsehc Felseu Ocl Ges. Frauxen und Co. Rare metals sueli 
Ah tballliim and radloacllve metals from lead ores; 
Eviruetion ot — and produclionof a white pigment 

(P) 31r, ft71f 

Beutwhe Filti'r Compagnie Ges. Filtering mntarial for puri- 
fying and softening water ; Preparation of (?) 038 

Beutsehe GasglUhUiht A -G. (!blorldes of rare earths; 

Preparation of anitydrons free from oxy* 

eblorides (P) 312 

Mesothoriiim and radium ; J»rorlui'tlon of salts of 

from minerals containing thorium (P) ,789 

Radiothorium or substanees containing it ; Process for 

obtaining for preparing solutions containing 

thorium X (P) 312 

See Stern, E 041 

Deutsche Gold jind Kjlb(*r-Scheidc-Anstalt vorm. ROssler. 
Hydrogen ixToxidc ; Stablllslirg eAUStlc alkaline 

H()lutlons of and use of the stable solutions for 

bleaching (P) 76, 750r 

Beutsehe Pholograviir A.-G. See Hleiblrcu, K 943 

Beutsehe Holvaywerke A.-G. llyiM>ehlorltc bleaching 

liquors; (iontiniioiis production of from 

chlorine and alkali solutions (P) 790 

Beutsehe 'reerproduktanvereinigung Ges. *SVe Bampfkgsscl- 

It. Gasonieh*rfa))r. A.-G 14 

Bfuitsehe Waflon- ii. Miinitionsfabriken. Fuse compoRitions 

coiitaiiiing phospliorus ; Manufacture of (P) 769 

Beutseh'Luxemlmrgisehe Bergwerks- u. Hdttan-A.-G. Coko 

dust briquettiis : Manufaetuio of by means 

of ecmeiil and pitch, for use in gas nipnufacturo (P) 1001 

Pitch; Manufacture of (P) 587 r 

Steel : Coiivi’rsloii of all the phosphrtrus Into liquid 
citrate-soluble ])hoHpliatc slag in tlie open-hearth 

niamifaetiin^ of (P) ^ 

Bo Valns, A. R. BleaeJiing llgnoeellulose and iwetoccHiiIogc ; 

|»roeeHR for (P) 91 Of 

and J. F. 'I'. J*etarson. Hli'aching lignocellulose and pecto* 

ceUulose ; Processi's for (P) 746f 

Bevaucelle, I.. P, Gres and metals ; Method and apparatus 

for treating (P) 80 

Bcvllle, E. 8., und Soc. dii Gax do Paris. Naphthalene In 

lllumiiui.ting gas; Bevii’c for indicating (P) 824 

Bi‘ Vllmorin, P., and F. IsivaUois. Lophantm ruffoeue ; ■ 

Essential oil of - 436 

Be Wuelo, A. Katty acbls ; Tlie Fachinl-Borta motiKNl of 

separating liquid from solid 972 


Berby, W. B. See Rudnick, P 

Bering, A. 8Uver*albumin compounds soluble in water; 

Preparation of (P) 

Bern, G. H., and T. P. Holt. Ore-roaster (P) 

See Ohrlstonsen, N. C., Jiin 

Bern, J. See Buddens, W 

Bernby, X. Q. See Euler, H 

Berriek, M. P. Gas-producer ; Buetion (V) 

Bo Balnt-Seine, B. Copper; Metallurgy of in the basic 

(Pelrce-Bmith) converter 

Bes Banoela, J. L. Resinates ; Photochemical properties of 

cotaored 

Besogtnps, L. SodJnm hydrosulphlte ; Proom for making 

based on the expansion of Uanefled sulphur 

dioxide (P) 


Dewar, •)., and A. Liebnmnn. Catalysis ; Preparation of 

(?) .707 

Fats and oils ; Hydrogenation of (P) 797 

Dewey, F. P. Sliver and base metal in precious metal 

bullion; Betermlnation of — - 966 

Be Whallcy, .T. J. A. See Eastiek, .T, ,T 08, 803 

See Molusslnc Co., LUl 498, 1168 

Be Witt. H . M. See McCaddon, W. E 371 

Be Wolf, C. K. See Fry, H. E 038, 1067, 1101, 1217 

Bewrance, J. Bronxe 6l( 

Bexheimer, A. See Paal, 0 78' 


1099 Bhar, N. Boric acids ; Complex — - 41i 

B'Hnart, B. Hides and skins ; Preparing for tanning 

and dyeing (P) oil. 841i 

760f Bhnmec. Vimird 10 


RliiiattH A,-0. Hydrogen iwroxlrle and hoMmclhylone* 
te<mmiiio ; ^roparfttion of solid, stsWo compounds 

confaimtig (P) -if) 

Viitmnd Orystei Suit Co. See Wei/, C.L 483, 001 

Vtumond Match Co. See Falrbiirn, W. A *. 44 

See Wey, W. 0 80S 

lUcligftflfi, H. Prugs and their prenaratJonB : Commrinon of 
jnothodrt used in various PharniiicOfwcias to aeUrwine 

(Jie active princijdes of jx)t<‘nt 1025 

Pick, Ferr and (V)., Id-d. .SVc Hooular, J. A 854, 8r»4r 

Pickeraon, W. H. SulpJiito-relluloHO blends with tanning J 

extracts U03 j 

Pickson, A. Manun's and fertilisers containing phosphate I 

compounds : Manufacture of — (P) 1007 i 

and others. Peat or bog material ; Treatment of for 

industrial purj>OHcs (P) 953 i 

Piekson, J. Clas retorts ; Wilson's '* eoiitlmious-liitcr- 

mltteni *’ vertical O.'il < 

Pieckiuaun, T., and 0. Hanf. Ohromium arsenides and | 

phosphkles ; Some 420 

Chromous oxide 420 • 

See Hilpert. S 351 ; 

Pirdriehs, A. (Chinese or Stillingia tallow 1098 ^ 

Seed oils; (iJiuraeters of certain little known — UM)8 

See Sprlnkmeyer. II 322. 50:t. 1097 j 

Pleffenbaeh, O. Ammonia ; Conversion of into nitiie 

acid or ammonium nitrate from an eeommne stand- , 

p<jiut 590 

Plehl, K. li. See Heese, P. P 101:1 

Piehl, 0. tilyeollle aeul and its upplieathm in dyeing and I 

lirlnting 417 

Diels, 0., and W. Durst. N-Methyl »-aeetylindole 1113 : 

ami P. Fisi’her. N-Peuietbyloeodeine 705 

Pieterich, K. Pern balsam 505 

J'eru balsam ; Artltlelal and genuine * l.>9 ■ 

Pietl, A. Wool; Sorption (»f some acids and non-ebetro- 

lytes by — - <*>f<9 

See You tleorgievics, (} 710 

Piet*. E. Potassium sails ; Preparation ol magnesium 
oxide ami hy<li oeblorie acid from the waste lyes from 

the manufacture (»f — (P) 1009 

Diggs, S. M. See Bird, It. M 787 , 

Piimoth, 0. (/armlnic acid 950 , 

and B. Kerkovius. Plhydroxy-1.4-naphthmininoiies ; 

•j’he 2.C. and 2.7 957 

and W. Scheurer. Kermes ; The dyestuff of 9!»7 , 

TUulu, A. Electric aeeumulators (1‘) 928 ^ 

PI Nola, E. See Mulatesta, (1. 335, 798 ] 

Pion, J. See Obem. Fabr. tJrleslielm-Elektron lH8r ^ 

Plsdler, K. tlraisi mures; Tr<-atmeut of to extract 

various products (P) IHiH ; 

Plsmore, A. V. Iron ; Treatment of (P) 097, 927r j 

Plamukc, W. H. See Morton, F. M 959 i 

Pitmar, K. Uuttaiiere, ha resin ; Vulcjiidsatlonof 799 | 

Rubber substltutcB 492 i 

See Bayer, F., und Co llOOr 
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Pittinor, 11. Wood ; Plant for carbonising 

]>Uc, A. a. See Hodgson, H. 11 

Pixon, F, J. Water ; Treatment of pluinbo-solvent — - by 

moans of niochanical inters 

ilixon, H. B. Flaiiio; Initiation and propagation of 

and J. M. Crofts. Electrolytic gas; Ignition iwlnta of 

mixtures tx)ntalning 

and otiwrs. Gas ; Firing of by adiabatic compression . 

, Photographic onalysls of the flame 

Pobbelsteln, 0. Surface combustion ; Flameloss .... 

Pobbie, J. J. Chemical products ; Supply of . PIscus- 

sion 1135 

Dobson, A. See Drakes, Ltd 584, 084 

Dobson, P. W. Bleaching cellulose ; Method of (P) 

190, 859r 

Esparto grass, etc. ; Bleaching of for paper making 

^P) : 20 

Doolierty. P. A, Yeast ; Process for cUminating Wttemess 

'irom (P) 1008 

Dodd, B., and H. B. P. Humphries. Plastic substancos 
from materials containing proteins; Preparation 

Of (p) 841 

Dodd, W. Gas producers (P) 64^ 

IKidds, J. Minerals ; Apparatus for washing (P) .... 420r 

Dbnhotf, P. Beer yeast, a valuable fodder 502 

Uloepmann. F. Malt-ooffee 498 

, AM Itthrig, H 1103 

ilteerllhuter, W. F.,.and Niagara Alkali Co. Stannic chloride ; 

.v^V^App^tus for making (P) 353 

JDcMiiy; Md others. Indianibber; Manufacture of 

products from (P) 366f 

Burning liquid fueli ; Method of (P) 824 

-T mi 

1',! i'J* • 



Dolan, W. X Besln soap } enmWfylug: in 

water (P) 1021 

Doibcar, C. R, and K H. Merrill. SotMum and po^um 

salts; Process for recovering from mixtures 

483 

Dolexalek, F. Benzine ; EJectrifleation of 1147 

I Pomeke, E. See I’iedc, E 70, 2.^4 

I IXiming, M. F. Food for Infants, invalids, and old persons ; 

I Preitaration of (P) 1024 

Pomirignes, .f. A. Dyeing process (P) 747r 

Pomke, A . Milk ; Process for utilising the heat of pasteurised 

(P) 763 

Pommer, 0. Fhbelohde, L ^ 863 

Don, J. Thymol-menthol emiilsoid in glycerin ; A new 605 

l>onnId, J. B. See Humplirics, H. B. P 03 

Poreildson, T. W, llHbl)er; Coaguhition of and 

apiMiratus therefor (P) 0.32 

Ptmath, E. Coking r>roeess ; Theory of the 1042 

and A. GrOger. " Brennstoffe ; Die flUssigen . Hire 

Bcdetitung und B(‘schaffung ” 890 

Ponath, H. (J. See Weiscr, S 872 

Ponisthorpe, F. W. Colour ph(»t<»gruphy and colour kine- 

niategraphy (P) 503 

Poimuii, F. G. Nickel tanaates. Piscusskm 17.3 

ami others. Fats, oil, ><, and the like ; Bleaching ol - (P) 1018 

Ponner, ?. <!. Fur ; Process for carrotiug (P) 957 

Porce, C. See ('imningham, M 1024 

poremus, C. A. AUiminiiirn fluoride ; ProeesH of obtaining 

(P) 1090 

iKirfner, ,1. Liml in glazes ; 'fbe problem of — 09.3 

I mr maud, II. (las producers ; Suction - (P) 823 

Porner, A. Carboii dioxide ; Titration ol small uuantitics of 

104 

Domes, H. A. Oils ; J*roces.s and upiarutiis for rellning 

by distillation (P) 345r 

Dorr, .T. van N, Pulp ; Process and apparatus for thickening 

und agitating (P) 9.50 

porron.soro, B., ami O. Fernandez, Cliloroform ; Presence 

of acetone in commercial— — 1223 

Nopinic acid ; React ion of -- 1223 

IKisne, Pycsitutls : Proitss for ll.xing on cotton .. 689 

Pott, P. B. Spirit of nitrous ether ; Petennination of — 270 
Spirit of nitrous etlier ; Note (,m an old sample of - * -- 270 
Stryehnlm* ; Peterminati* m ol in presence of brueino 843 

Dougin, 0. See Cobb, J. W 403 

Douglas, A. Rubber factory : An ideal 1162 

Douglas, R. Alimentary products from fruits or vegetebU's; 

Extraction of iHH'tinous - -(P) 215 

Allmentarv products and process of making tliem (P) . . 215 

Food prodm ts (P) 703, 703r 

Pouglastf, P. J, A. Nickel-wippcr alloys (P) 87 

Ponilhet, A. J.iqiilds; Sterilisation of — — by ultra- 
violet rays (P) 081 

Poiizal, E. Artifleial marble ; Manufacture of (P) . . . . 047 

Povey, E. R. Carabao’s milk ; Composition of 08 

Dow, Jl, U., ami Dow Chemical Co. Electrolysing liipiids ; 

M(^thod and apiiaratus for (P) 796 

and others. I.ead arsenate ; Manufacture of (P) . . 780 

Dow (Chemical Co. See Barstow, E. D 789 

See Dow, H. H 789 

Downs, C. R,, and A. L. Dean. Water-gas tar ; Composition 

of 580 

Doyne.H.C. Morlson, C. G. T 210 

D. P. Battery Co., Ltd., and T. C. Elliott. Spcciflc gravity 
of acid in cells with sealed covers ; Apparatus for 

testing the (P) 795 

Drftgerwerk H. und B. Drftger. Gaseous mixtures ; Appar- 
atus for determining a definite constituent of 

by absorption (P) 378 

Drage, J. Filtering macliine (P) 348f 

Drakes, Ltd., and A. Dobson. Gas manufacture ; Vertical 

retorts for use in (P) 684 

Retorhi used In manufacturing gas ; Charging or dls- 

charging (P) 684 

and W. A. Drake. Retorts for use in the manufacture of 

gas or the like (P) 344 

Drapier, M. Copper ; Influence of movement on the solution 

of in nitric acid 261 

Drapier, N. See Meyer, R. JT 420 

Drayton, W. Brick kilns (P) 904r 

Dreaper, W. P. Chemical reactions between solids and gases 

at h^ tempomtures ; Efleoting . Prodnotion 

of oi^um cyanamlde or cyanides (P) 788 

Malt extnet ; Determination of 786, 

Sit WUUamt, KB 686 

Drecihikbr, W. Water; Poriflcatlon of— (P) «78r 
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|Mttflter,F* Heavy oiteftw, tor oO); tI«eof la internal 

combustion engines 

BmyfoOiH. Oelluloso esters ; MennCaoture of products witti 

a bntls of (P) 

CeNukiee esters and their tronsformatioR products; 

Blanufacture of <P) 

Drlesen, J. Steel ; Thermal expansion and rate of solution 

of carbon — - 

Oroftt, J. See tteese, C 

Brosten, It. lubricants ; Apparatus for U'sting — (P) . . 

Drum, 0. K. See Smith, R. P 

Drury, O.W. AVe Hall. E. J 2<> 

Dubba, J. A., and R. J. Dunham. Oil ; Tr«^itmeut of 

(P> 824 

Dubois, N. A. Iron and steel ; Protection of - — i»y iwint 

fllnw 32 

Dubois und Kaufinanii. Paper ; Process for sizing (P) 856 

imimsc, A. Ammonium eiiloiide ; Crystallisation of— - 

in cul)es 1686 

Kttbber; Formic acid In the regeneration of — 151 

Dulmux, M. Potassium and magnesium : Determination of 
. — by ])hysico-eheinical volumetric methmls. 

Applleatiun to the analysis of wines 1105 

Diibovit*, H. ]''at as a by-prodnet In the maiuifaetuit* of 

glue from hide trimmings 428 

Due^cini, <i. Mercury; Dcterminathm of as metal ... . 162 

T>U(*ellicji!, F., and A. Raynaud. Cobalt ami nickel ; Rromiiin' 

lion of in presence of ether 787 

Manganese; liromlnation of in ethereal inediiiiii 310 

See Cay, 1 742 

Duehemiu, A. 1). Insulating products free from organic 

nmtx'rlals ; Manufacture of light (P) 

IhH’kham, A. M. Retorts for carlMUiising eoal ; Heating of 

vertical (P) 

Diiekwall, C. W. Canne<1 fomls ; J»roe<‘KH for preventing 

sp<tibge (»f (P) 

Duckworth. .Sewage ; Purifh*ation of — without inters. 

Discussion 

Duelaux, J. Nitrocellulose; Process for purifying (P) 

Dudley, H. W. See Dakin, H. D 

Diirst, W. See Diels, 0 1113 

Dll Kaur, B. (ihlorine ; JOlectrolytic at Mount Morgan, 

Queensland 108 

Duff, J. C. p'Toluoylacetle acid, o-iiltro- 7 )'Uduoylacetie 

acid, ami O.O'-dirnefliilindigolin J004 

Duftv, L. Cobalt in liigh'spced steels; Ihderiuituition of 

lOll 

Diigliss, R. P. See Bennett, C. W 1012 

Dn Mes, A, <1. C,7lfg.NO^,HBr,3H*D (seoiKilamine hydro* 
bromide) ; ('ritlcisin of the IJ.8.P. as to the naming 

of tlie eomiKuind , and the tests for II 030 

Dumons, L. f^>tton ; Process and apixiratus for nitrating 

in vacuo (P) 222r 

Dun, E. C. Evaporating-accelerator (P) 1143 

Dunbar, D. Water and other liquids ; FllU-ation of (P) 080 

Duncan, A. 0. Still (P) 1192 

Diin(ran, H. L. ('ernent ; Process and apparatus for making 

(P) 1080 

Duncan, R. K. Obituary 340 

Diinliam, A. A,, and (Jasein Co. of America. Casein prei>ara- 

tions; PnKiuctlon of — — (P) 42 

Sizing for paper and method of preparing same (I*) .... 72 

Dunham, R. J. See Dubbs, J. A 824 

Dunham. R. W. Bread, biscuits, etc. ; Manufiurture of 

(P) 660 

Dunn, E. M. Fume precipitation ; Electrostatic at 

Anaconda 1213 

Dunn, J. T. Germany and chemical industry. Discussion 1132 

Dunn, R. J., and 0. F. Hudson. Brass ; Vanadium in , 

and its effect on constitution 316 

Dunning, G. A. See Hartmann, H. B 804 

Dunsmore, A. F. Centrifugal machine actuate<l by fluid 

pressure (P) 1081 

Duniitan, A. E., and F. B. Thole. '* The viscosity of Uquidi " 444 

Duplex Metals Co. See Monnot, J. F 1015, 1160 

Du Font, F. I. Explosive powder ; Apparatus for forming 

Into spherical grains (P> 943 

and £. I. du Pout de Nemours Powder Co. Heparatlng 

liquids from separated solids ; Recovery of (?) 6.5r 

Dupont, H. See Bodin, K 85, 91, 661 

Dn Ppnt, P. de C. See Pidoux, A 269r 

1^ I^t de Nemours Powder Co., E. I. Alcohols from 

ebloroliydrocarbons ; Preparation of (P) 374, 875r 

Aldehydes; Production of condensation products of 

(p) laif 

dhkRfiiMdon ; Proem and for (P) .... 440r 

8e%»*ion ofmlxtures oT^to^ 
"ahatto-i — <P) 384f, 875f 


' - ■ 

tion of auli ^ 

Solvents; P^u^n of by means of 

and w!^?^eedon!**\3at^hyd»ie *estm*(nitw*)^ttitw ' - ^ 

Manufacture of dissolved (P) l4flr 

and C. A. Wwxibury. Explosives ; PrtiocHS of varying thq. ' . ^ 

veli>cUy of detonation of (P) Ill® 

See Du Pont, F. I 66f 

See Hibbard, W. K 1(H»6 

Se-e Natlmii. F. L 441f 

»SVe Pcacotik, S ftiU-r 

See Hiiarre, F 188T 

Durand, J. See Portevlin, A 791 

Durand.Hugiioniii, und Co.. Farbwerkn vorm. Gallocyanines 
and their leuw-derivaUvcH ; Preparation of Con* 

deusation products of (?) 784 

Gallocyanine dyestulTs and tiieir louco compounds Oil' 

eot-toii fll)ro ; Process for reserving ( P) . . , , 418, ClSIr 

leiKxigulloeyanines ; Preparation of blue to green ' 

(P) 195 

Morilant dyestuffs ; Manufacture of groou (P) Iflr, 858r 

Durant, 11. T., and Metals Kxtraetion Corfjoration, Ltd- 

Ziue; {Separation of from sulphide orgs (P). . 1638 

Durienx, O. Invertasu ; A thermo-stable form of — — 661 

Durvllle. P. H. G. Casting ingots of metals ami alloys; 

Process and apiuiratus fur (P) 099 

Duryea, C. B. Food; MethiMl of producing predlgestod 

(P) 1024 

Maltose ; Pnxluetlon of (P) 1028 

Sugars and syruits ; Process for producing (P) . . 102.3 

Duryee, 10. Cement; Mamifaeture of — ~ (P) 138 

Didsehivi'. H. (button and other fabric's containing vegetable 

llbre ; Production of a silky Justre on proof 

against water (P) 860, 860r 

Du Verglcr, E. A. See Bannister, 0 022 

Dux, W. See SeJicnek, R 592 

Duyser, C. A., and W. K. Isiwis. Disinfectants ; Method for 

determining the value of 372 

Dwight, .A. S., and Dwight and Lloyd Metallurgical Co. 

Gres ; Apparatus for roasting and sintering (P) 870 

Dwight and Lloyd Slni-ering (yo. See Weeks. F. D .«755f 

Dwyer, ,T. Refrigerating apparatus ; (^uulensers for 

ammonia gas — (P/ 1081 

Dwyer, .T. 'r. Rohler ; Manufacture of soft — (P) OTOr 

Dyekerhoff, 0. Silver ores ; Metallurgical treatment of — — * 

i <l») 320 

Dyer, F. 1.. SeJt Aylsworth, J. W 14, 855 

See Suelling, W. 0 008 

Dynamit A.-G. vorm. A. Nobel uiid (^o. Nitrous gases; 

Process for absorbing- — (P) 200 

Smlium bisulphate ; Manufacture of ~ in a form 

which can be ealemod <lirectly (P) 364ir, 488l' 




Earle, R. B., and Hofid Rubber Co. Elastic substances; 

Preparation of <P) 

Rublier from liydrocarlmns ; Proe.ea8 fur preparing - ^ 

and others. Ahlnl ; Production of (P) 667 

J.S-Glycols ; Production of (P) 667 

Isoprene ; Manufacture of (P) 942 • 

See Kyrlakides, L. P 667, 667- 

Bastick, J, J. “ Filtration ; Theory of , and flltcatlon 

in sugar reflnerlos*’ 810 

and J. J. A. do Whalloy. Cattle foods; Manufaotitfo 

(?) 

F<kh 1 for cattle aud other animals ; Manufacture of - 

and ot^lers.’ iron in invert sugar, starch, gliioi^, a^ 
caramel ; Rapid determination of traces of — 

Eastman. E. D.. ami J. H. Hildebrand, Amnoonlum citcEt6 i 

ProporaGou of " neutral ” 

Eastman Kodak Co. See Reid, D. E 640, 1 

See 8p6th,C 

Eaton, E. Briquette fuel ; Artificial (?) 

ElKirhard. O. Drying articles formed from plastic i 

Apparatus for — (jP) 343f 

Dryi^)Plastlc materials ; Method and apparatus tot > 

Eberhard, B. Impregnating or ooaibm surfaoei, blndhw 
or adding to coloon, eapeolalty lor rust pnvmmoii; 
Miantilaetiire of oompoitttona for — (?) 

Mortar, artificial stone^mi^res, and c ^ > 

forfMgtaf- 
BherHai6t»;IC.«,|‘ ' 


637 


68 

898 

164 ^ 
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PAOH 

Ebcrhardt, P. Riltjimwerke A.-Q 473f 

Kberldii, W. Gunpowder; Preparntloii o! projpresBlvo 

(P) 700f 

EMor, K, Photphateo, HtllcAteH, fttr;. ; DocompoKltlon of 

radlo^ve (P) 789 

Xladinm and mesottioriuin ; (’oncentmtion of oren and 

intermediate pr()llu^‘t^ of (P) 864, 86rir 

Iladium, meROtl»OTinm, and otlier radioactive siilwtanccH ; 

Treatment <'f Kulpliato inixtiiroH eontaininK (P) 

lln<liam and ra<lioactiV(! emanatiuiiH and anbstancvft ; 
Extraction, i«olntinn, and concentration of 

(P) 

Eckardt, F. Iodine in organic! comiM3und« ; Detcrniinn- 

tion of 801 

Eckert, A. /^-AnthTnq\lin<mcaldchydc 055 

MltmRcn in nitro-componnds : Deiormination oi 

Ity Kjcldah re method 45 

and O. If alia, iJiplitimlylacndone 788 

Oleic acids : iHoincrlc 82 

Stearic acid; Sulphur derivaiivea of 41 

Ecklmrdt, 0. T. A. H. Oases; Apparatus for purify inst 

furnace (P) 18 

Eckstein, E., and C. Wislicki. Itriqiicltes from waste wood ; 

Manufacture of (P> 685 

Eddyatone Manufacturing Co. .Sfec Macadam, .T 050 

Kdclcanii, E. ITydrocarl)ons ; Scpniaiion of liy means 

of liquid siilpluit dioxide lU'l 

Edercr, .1. Salts of loM’cr fatty acids ; Preparation of 

mixtures of (P) * 568, 667 

Edge, A. (dipper on woollen elotii ; 'IVst. lor 580 

Lichens ; Britisli dye 587 

Edison, T. A. Insulating eoniiMuind (P) 115 

WIekel hydroxide for use in storage lotteries ; Process 

for lorming- - ~ (IM 146 

and Edison Storage Battery (!o. Storage liaitery (I*) .. 146 

Edier, W. Beet si’ed ; ^’e.w rSerinan standanls for the trade 

in 076 

Edmonds, W. D. .SVc Ladoff, 1 1611 

Edwards, A. See Leaeh, W. .). B 828 

Edwards, C. A., and II. (!. Jl. Carpenter. Metals; The 
linrdening (d with speeial reference to in>n ami 

its alloys 552 

Kdwaids, F. C. See Sargeant, P. 1* 877 

Edwards, K. B., and II. lianec. Soap, soap powder, eoi-oa, 
ehoe.4)lat-o, etc.; Apparatus tor use m the inanii- 

faeturc of (I*) 148 

Edwards, 11. F. liquids ; Sterilisation ol (P) 872 

Edwin, E., and others. Cliemieal reactions in gases ; Process 

of carrying out by means of electric arcs (I‘) I017r 

Kegriwe, E. Lead; Sensitiveness of some reagents for - 801 

Efiront, J. See Boidin, A 21.8 

Efr^inolf, N, N. Camphor as a solvent 1223 

Egerton, A. C. The heat test of expUisives 112 

Egidhifl, T. F. See Riesenfold, E. II • 1046 

Egler, N. F., and T. S. Blair, jun. Furnace ; llcgcnorativc 

(P) 14 

and Blair Engineering c<i. Gas-clea-nlng mcelmnlsm (P) 120 

Gas producer (P) 120 

Egly, G. See, Siemens uiul Co„ Gehr 146r 

Egmond, .T. M. .SVc Worst. .1 . .1 106r 

Elircnewcig, A. Aniltne Black ; Pmeess for producing 

(P) 2.52 

Ehrlich, F. Yeast ; Asymmetric and symmetric action of 

on raeeniie. <’<)nibinntlonH of naturally oeeurring 

araino-aelds 

Yoosis and mould fungi ; Ueeent investigutions of the 

protein metabolism of 

and F. Tiange. Betaine ; Action of miero-organlHma on 


706 

879 


273 


Cheese ; Oceurrenee of p-liydroxyphenylethyinniine 

In normal , and its formation by lactic acid 

bacteria 6.50 

Elirlich, P. See, Meister, Luelns, und Brllning 348r, 767r, 08.5r, 

1226r 

Eidielberger, L. H. Concrete and the like ; Method of 

mixing (P) 605 

ElchengrUn, A. TTnetuous nr gelatinous mossoe for medicinal 

or cosmetic purposes ; Preparation of (P) 221, 409r 

Woflhable mat-erlals having little or no flammabiUty (P) 478f 

Ei(^ihorn, W. TJranyl nitrate ; 'I'he liability of to 

explode JOO 

Biehwald, E. See Abdcrhalden, E 700 

Einlikirn, A. Halogenated CO-dialkylbarbiturlc acids ; 

Preparation of (P) 667 

Eisengr&ber, E. Iron and steel ; Welding powder for welding 

(P) 819, 426r 

Eitnor, W* Guftra, a now tanning material 1064 

Taimtiifl with alcohol 158 

and E. Sind. Leather and leather goods ; Impregnation 

and preservation of (P) 1021 

EkstrOm^ G. Alet^ol made by distilling fermented sulphite 

JKpiof ; Itoftcailon of (P) 659 


PAOB 

EkstrOnr, P. G. Cellosc ; Conversion of intsi for- 

inontablo sugar (P) 840 

' Cfellose ; Production of (P) 349 

Sulphite and other acid lyes ; Process and apparatus for 
neutralising (P) 


785 


and Stora Kopparbergs Bcrgslags Aktiebolag. Sulphite 
ulose w'nste lyts or similar liquids ; Removal of 


cellulose . . 

organic constituents from ilio residues obtained in 

producing alcohol from (P) 840 

Eliiorne, ,S. L., and JI. Godsnl. Retorts for use in making 

illuminating or heating gas (P) 684 

Elborue, W. and 8. L., and A. V. Board. Starch or materials 

containing starch ; Manufacture of (?) 035 

Elder. H. M. Se4> Matthews, F. E 43r, 889 

Eldred, B, E. Furnares ; Process of lining (?) 460 

Eldriilge, FT. See Roekev, W. S 507 

ICiectric Smelting and Altiniiiiliim C^i. Bicaleiimi plioephate ; 

ITocoss for producing — (P) 270r 

Fertilisers ; J’rodiietion of (P) 270/’ 

Eleetrieita et Ozone Soe. Anon. Oils ami melted fats, especi- 
ally veg(!tal)l<‘ oils and ammal fats ; 'lYeatment of 

— — with nascent, ozone (P) 70S 

Electro M<‘t4illiirgieal Go. See Beeket, P. M 87,' 87, 87 

Eleetrie Smelling and Aluminium Go. AVe Cowles, A. H. .. 1088 

Pileetrode Go, of AnierKii. See Ueroult, I*. T., T 20(1 

Eli'ktroehemiaelie Werke G. m. li. TI. Crystals ; Production 

of large l)y (‘rysUilliaatioii in motion from 

solutions or fused masses (P) 822 

Eilinne from etlivleiie and hydrogen ; Gatalytie nuinii- 

taeture of pure (V) 278)- 

Ethvlene or gases containing it; Piirillcatioii of- — - 
for use in the catalytic manufacture ol ethane, etc. 

(P) 278r, 278r 

Pvroidmrie alloy (I‘) 836r 

Eiger, P. See Bonmamel-a Uoclie , P,, uml G.o H88r 

Kllenberger, E. See Allierl, K 885 

Elliuger, A , and (\ Plamaiid Tri-ind.\lmetlmne dyestuffs 688 

Ellingson, E O. Alnefie acid and some ot its .salts 267 

Elliott, T. G. See l>, P. Battery Gi»., Ltd 705 

Elliott, V, See Mardeii, .1, W 1171 

Ellis G. f’atal.vsts; Mamifaeliire <d (P) 408 

Catalysts; Process for making for iiydrogeimthig 

tats, etc. (P) 556 

Galalytie muieiial for liydiogenalmg oils, etc. . I'roei'ss 

foi making - - (P) 32, 208, 208 

(Vment ; Manufacture of w.iter-re])oll(mt -- (P) 1000 

Cement -w’uterproollng eoinpouiid ; Set-adjusting — ■* 

(P) * 701 

Edilde ons , Proci'ss and apiiaratiis lor livdrogenating 

eomposiG* (P) 603 

Pat; Eililde Jiydrogenuted 0‘) 308r 

Electrolytic generator for hydrogen and oxygen (P) .. 362r 

Fat product , Jlydrogcnatcil (P) 371 

Hydrogen; Process tor generating - (P) 550 

Hydrogenated oils; Aiuilytieal <‘onstants of .... 266 

Oils and tbe like; Apparatus tor treating witli 

gases (P) 428 

Gils; Mamifaetiire of liydrogenated or hardened 

(i*) 702 

Gilv snbsUinees ; Process for hydrogenating fP) 

208r, 208 f 

Wool grease ; Treatment of (P) ;t24 

and Gliadcioid GJiemieal Go. Iiiseetieide (P) 159 

and Ellis-Foster (!o. Cement; (k)mpo.sltion for coating 

(P) 1000 

Petroleum oils; Treatment of witli ultra-violet 

light (P) 344 

8olldilled oil and process of making same (F) 1025 

and others. SulT>hur dioxide ; Oxidation of (P) . . 864 

Ellis, II. R. G()p]>er ; Extraction of from carbonate and 

oxide ores (P) 1214 

Ellison. A. R. Pontlanac ; Treatment of (P) 032 

Ellms, .T. W., and S. J Hauser. Chlorine In water ; Effect of 
ferrie Balts and nitrites on the o-tolldinc and starch- 

iodide tests for free 804 

Elmore, A. 8. Mineral substances; Separation of by 

the selective action of oil (Report of Patent Case) 927 

EIH E. See Koenig, A 311, 311 

EMsslsche Maaehinenbau-Ges. Printing machines for 

textiles, paper, or other fabrics (?) 917 

Elsdon, G. D. Palm-kernel oil ; Composition of 265 

Eisner, J. Cement and the like from residues from the 
burning and extraction of gas from house and street 

refuse, sewage sludge, etc. ; Manufacture of (P) 75 Ir 

Elson, H. E. ProcipitatCB ; Machine for washing (P) 809 

Elsworth, W. J. and 0., and W. U. Allen. Drying apparatus 

(P) 408 

Emens, H. See Wlnsor and Newton, Ltd 917 

Emery, W. 0. Acetanilide and phenacetln ; Determination 

of in admixture 887 

and 8. Palkin. Antipyiliie ; Determination of — ^ . 983 , 


NAME mmx. 


Knucy, W. 15. Limo mortAra ; KffM. of PonRlsieiW'S' riuI 


amtnmt of Rand on th« propi^leR of 1051 

TJoie nioriarR ; Method of indicatlns the nito of aet of 

„ r — 1051 

S4ie Burchard, E. F 1230 

Emnierliiiff, O. “ WnsseninterHmihung ; Pmktll um der 

<ihemlH('.h(!U, biolouiRchen, u. bakterlolosiHehon *' 572 

Eiiipire Chemhial Co. *SW Clopo, I. S 1062 

EniRlander, F. Beer ; ('Ouceiitration of hydrogon ions in 

and in bruwiiiK processeH 212 

Knamnl Co. of AinericA. See Stark, A. L 644 

HndGrlln, Gebr., Druckfubr. u. Mechanlschc Welwrel. Dik- 
oharges on indigo and other rodueible dyestuffs ; 

l*rodnction of coionred by nio.ans of vat 

dyestuffs (P) 41S 

Enders, K. PoUtocs ; Treatment of (P) 56.1 

Engel. H. W. M:irble. alabaster, etc. ; Tncreasmg the trans- 

Itareney of thin plates of (P) 137 

Engelhard, (i. Yeast ; Cultivation of pure on a practical 

seiilo 761 

Engelhardt, W. Kilns ; Method of heating rotary tubular 

(P) 637 

Engeltnunn, M. See Bayer, F., iind f*o K3Ir 

Engi, G. Indigo ; Some, new derivatives (»f — — and other 

indjgoid dyestuffs H.54 

Engler, C., and others, Badioa<‘tivity of s|)riiigs ; Meamire- 

meiit ol the — - 400 

Ensgraber, F. See Weinlaiid, it, F 74 

Ensign, C). H. (Jas generator (P) 16 

Eiihraim, .1. Caoutchouc,; Process for improving the pro- 
perties of synthetic (P) 7M 

Gnseoii.s mixtures : Heimration of easily e<indeimed or 

absorbed eonsMtiients from hot, eompressed — (P) II 54 
Fpler, (*. Cottonseed oil residui's ; Treatment and retining 

of (P) 603 

Fppens, A. Sneeliaronnder (P) 370r 

Erban, F. Aniline Black ; Tliernml relatumshlps in tlie 

tormation of on the fibre 546 

Te\til<! industry ; Appliention of low temperatures in the 

1045 

Erdmann, 10. See Bedford, F 24r, 420r 

Erikson, H. Pasteuriser for malt Ik* verages, wines, aerated 

waters, and other li<piids (P) 407 

Erith. 0. Water ; Process for heating and imrlfying or soften- 
ing (P) 764r 

Erlenbaeh, A. See Aet.-Ces. I. Aiilliiifabr 640r, 8.”j6r, 860r 

Ernst, A. Gas cleaner (P) 16 

Eseh, W. Tmbricants taipable of indicating ** iiot-ninning ’* ; 

Munufaeture of — (P) 838 

Rubber ; Process for ineorttorating albumin with — 

<P) 7.58 

Eskow, M. H. See. Miller, K. K 1113 

Esuault-Pelt(‘rie, 11. Antifiiotion alloy abiminiiiin (P) 88 

Kspil, L. See Haballer, P 351, BM12 

■Esselliorn, h. Fireproof and beat-resisting material ; Pre* 

purntlon of a (P) 065 

Esselin, L. See Gautier, G 88 

Estabrook. A. W.. and others. Flour ; Dry-shortening 

(P) 0.38. 1218, 1218 

Flour ; Dry shoiUming eimiiKisltion tor (P) HU3 

Ester and Co., Ltd. Metals ; Process for fusing (P) . . 264r 

See rttrohmenger, A. P 264 

Ettling, R,, and W. ChapiM;]). Artificial stone, concride, and 

the like, and materials therefor (P) 250 

Euler, FT Fermentation by living yeast ; R61o of glycogen in 

328 

and H. (-ramilr, Invcrtase ; Formation of 97 

Invertasc ; Inllueiice of temperature and aeration on the 


formation of 272 

and K. G. Dernby. Enzymes ; (^lemical composition and 

formation of 368 

and B. Palm. Yeast cells ; Piasmoiysls of 328 

En^ton, E. Lead carbonate ; Nature of basic 603 

Pigment (P) 1920 

White load; Constitution of 363 

White lead ; Process for producing (P) 33, 492r, 073 

Evans, E. V. See South MetroiKilitan Gas f!o 0.73 

Evans, J. Coal dust ; Conversion of into a commercial 

fuol(P) 243, 412r 

Evans, O. B., and United Gas Improvement Co. Fuel ; 

Process of burning solid (P) 303 

Evans, 8. Germany and ehemical industry. Discussion.. 1132 
Evers, G. V. Fireclay gas retorts and the like ; Manufacture 

of (P) 1088 

EverMt, A. E. Antliocyanihs and anthocyanidins ; 

FroduotJon of 1100 

See WlUstttter, R 18 

Evler, K. Leather; Manufaoiure of formaldehyde- 

(P) 656 

Ewart, A. 3. Oxldatloii by catalyste of Inorganic and olganio 

(wigia; Catatytio ttnd/ of--**- 1280 


Ewen, D. Iron; The structural elmngca of—— dturlng ^ 

annealing 888 

Ewing, t;. U., and Htaudard Oil Co. Petroleum ; Apparattut 

for distilling (P) „ 180 


Ewins, A. J. Acetylcholine, a new active principle of ergot 864 
('holine , Some new physlologleally active derivative! oi 
lOST 


Formic nvM and benzene ; Mitiual solubility of " 

'I'he sysh‘m. licnzene-formlc acjd-water 838 

Explosions-Tiirbine-Studlenges. in. b. H. Fuels for lnt«ma|- 
comhiiHtion eiigiues and means for preparing them 

for mf(P) 824 

Eyermanii. P. Furnace ; Electric (P) 145 

Eyernmiin, W. 11. Gaseous mixtures ; Determination of 

infliimmahlc sultstaiiceH in - — - (P) 800 

EvksoII, M. ,SVc Bidtel. K 484 


F 


Fahre. See Foiizes-Diaeon, If 670 

Fahriipics de ]*roduits de Chimie Orgiiriiqiie de lAire. 
Aldehydes and ketones from monohalogen 
derivatives; Munufaeture of- -(P> 87r>r, 667 


Cyclic ehloTn-enmiHMinds ; Preparation of (P) 503, (^r 

Fahr. de Prmi. f’himlnues ei-dev. S,and(»z. AVc imrfer ( Jhem. 

Fiibr. voriii. Handoz 

F.ihr. de Prodiiits Chimiqiies de Thann et do Miilhniise, and 

others, Hvdroeyaiiie aeid ; Atamifactiire of 

(P) 255 

Fabry, B. Coal gas ; Process for purifying (P) 1148 

.stiils for liissoeiuting chemical solutions by heat ; Cim- 

tinuouH (P) 1081 

Faeonelsen-Walzwcrk I/. MaimsUusIt uml Co, Slag ; Pro- 
cess of gramilatliig molhm (P) 1015 

Factory Mutual laiboratories. Fires in. lacquer and gasoline ; 

Extinguishing by sawdust a 35 

Fuohr, P. See Klektrorhcmisehe Werko ft36r 

Fairburii, W, A., and Diamond Match Co, Match-splint 

material ; Tn-atment of < P) 44 

Fajans, K., and P. Beer. Iladlo-elements ; Behaviour of 

ill precipitation reactions 22 

Fallad.'i, O. See Strohmer. F 1210 

Faiito, R . Kye Hour in wheat flour ; Det<‘etion of small 

amounts of 1109 

Farago, A., anri li. Gouda. Hydrogen iieroxide solutions: 

Process for preventing the deromiMwltlon of (P) 


831, 831f 

Farhenfabr. vorm, F. Bayer uiul (!o. See under Bayer. 

Farbwerk MUhlhelm vorm. A. laionhardt mid Co. BAserving 
the silk in half-silk goods in dyeing with sulphide 

blacks ; Process for (P) 000 

Farbworke vorm. L. Durand, TIngiionIn iinrl Co. See under 
Durand. 

Farbwerke vorm. Meistcr, Lueliis, uml BrOuing. See under 
Mclstcr. 

Furjas, H. lladioaetive substanees or vessels for obtaining 
large quantities of radioactive liquids ; Process for 

producing (P) 560f 

Spirits, mares, brandies, etc. ; Artificially ageing — — * 

by radioactivity (P) 978 

Water ; StcrHlsat Ion of by means of vessel! lined 

witii radioactive matter (P) 872 

Wines ; Process for ageing artificially by radio- 
activity (P) 078 

Farnau, li. F. See Blueher, J. C 1085 

Farrar, ,1., and A. II. Whltohcad. J>yeliig machines <P) 

20, 917f . 

Fariip, P. Pigmonta from tltaiiiferous iron ores ; Pnxtuotioa 

of yellow (P) 884 j^ ! 

Titanium-oxygen compounds : Prcjiaration of (?) 920 

Fauch^re, A. Vanilla In Madagascar ; Cultivation of— — 611 

Famxm. A. See Massol, G .1415' . 

Faiigeron. E. G., and Soc. Anon, des Falencerlos de Orell et 
Mnntereau. Ponelain or similar suhitanoee ; 

Apimratus for baking in ixintlniiou! fiimaoe! 

(P) 882r , 

Favre, C. Grey prints; Jnstln-Mueiler's process for pro- 
ducing fast 689i 

Favre-Anibrumyan, 8. Grandipougln, E 827 

Fawsitt, C. E. Arseniou! acid ; Volatilisation of ~ from 
aqueous solutions containing hydrochlorlo geid. 

Discussion 806 

and C. W. R. Powell. Iron ; Action of coneen^alM 

jdwrlc add on 

Fay, A. H. BiPkMives ; Produotioii of — in tiie 

states (Uiiirig 1912 
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FoandoF, H. H,, wd B. Oeen. Buper imlp ^ UaulM con- 
^ tailing Bospendod mattW ; Centrilugnl apparatus 

for purlfFing (P> • * * * 

Foamsides, W. 0, Koad construction; Bart played by 

water in macadam — 

Fearon, J. J., and C. J. Fox. Pyelng process (?) 1085 

F(Hlotleff,'1[\ P. Barium chloride solutions ; Eleetrolysis of 

with mercury catliodcs ^ * 

and 3. Koltuttoir. Ammoniu-soda proeeBs ; Another form 

of the 

Felcks, W. Coke oven or gaw furnace (?) . . . 78^ 

Foidt, G. 1>„ and Americiin (^liemicnl Paint Steel; 

Method of preparing — tor painting (P) idlo 

Feild, A. ii. a’lierino-reguiator ; Kleetrienl eontaei vaiKuir- 

preHsnrc 

Follinanu, M. K. See llagley, B. A 

Peist, K., and JT. Baun. Tannin from Turkish and ( hinefte, 

galls : Oonstitutiou of 

Felil, W. laauids and gases or vaiwiurs ; Aij|^aratu» for 


Ifil 

;J20 

94 


-- Into contact with each other {?). . . . 


999 

581 


692 


2l6r 


651 

913 


79' I 


710 

201 


j2'> 


568 

802 


331 

148 


bringing 

Obituary — ;• e 

Sulphur; Pnx'csH for obtaining by interaction of 

sulphur dioxide and hydrogen snlpliide (1*> 

Feldatcln, J. See SeniniUT, K. W 

Feldt, A. See MelsUr, faiciiiR, nnd llrlining 1172y, 1172r, 1 172i* 

See Kpless, 

Felizut, 0. Gas producer with recovery of acetie acid, 

methyl aleoliol, ami other prodiietk tJ‘) -!■> 

Fellsat, L.. and Ravonnerie et lliiilerie de lairiun. (’liareoal ; 

Mil nufaet lire of (P) 

Felke, J. Jaltopha rureas u>orging nut) seeils ; Toxuity 

of “ — 

I-Vll, J. W. Slialc ; Jletxirls for the distillalioii of — (P) 
ICimaroli, p. GIoh^ ; 'i’elluriuin as colouring agent in soda-liine 

silicate ;• 

Oil of Olilnesc bitter orange {Citme emenm, Person) ; 

Selenium as (‘oloiiring agent in 8oda-lime silieate glasses 
and Soc. Anon. “ Races." Stones and plastic materials ; 

ProeesH for glazing natural and artineial (1) 

Fendler. G. laultliiu i»reparations obtaimal by treating 

egg-yolk witli acetone ; Purification ol (P) . . 

nmrW. Sttlher, Oalfein in cofTis* ; Determination of - — - 

Duralumin ; Dso ol the aluininiuin alloy for making 

domestle and cooking ub-iiHils . . . ..... . ; 

Iodine in oils; Detection and deWriiunation ol small 

quantities of — - 

Fejino. a. F. Liihrieating oil ; Repeated use ol alter 

nitration f’”- 

Fenoform Corporation. See AVioeliinann, F. G 92 

Fenton, If. J. H. Dlmethylcnediol peroxide (diformal iier- 

oxide hydrate) 

Feronex, A. Dlhydroxydibenxa 1-acetone (lygosine) as a 

new indicator id <6 

F«ret,R. SwValetle. ‘»d3 

Fermi. 0. Ectoprotcases ; Specificity and other properties 

of 

Femald, E. H. Produecr-gas from low-grade fuels 008 

Fernandes, F. V. AVc Datta, 11. L i G>8 

Femandex, 0. See Dprronsoro, R F--8, 12L3 

Femboeh, A., and M. Schoen. Pyruvic acid ; Observations 

on tnc production of — — by yca^ •;*••••, — V" ‘ ‘ S? 

Pyruvic acid, a product of tlio vital activity of yeast . . 97 

Ferule, W. J. Flax : Process for retting (P) 132f 

filetting of flax and like straws (P) 478r 

Ferrari, F. Portland cement ; A rare anomaly in the setting ^ ^ 

properties of — - i ooS 

Eirconiiim ; Separation ol from aluminium 1-28 

Perrario, K. Orignard reagent ; Oxidation of the .... 888 

Ferri, L. Wines ; Volumetric determination of sulphiuons 

acid In 

See Mathleu, 

Fcrrere, P. Zinc and xinc oxide ; Apparatus for the inanu- 

lacture of (P) d50r 

Fertochem Co. See BiiUey, t;. F. fdZo 

F^ry, C. Calorimeter for gas and other f uels (P) . ••••••— ^^4 

^^ttiermometer wltii automatic setting of Kuelle ; Rejiwt 

on the variable xero " — 

Fettweiss, F, Tool-steel ; The analj^ls of high-speed 

Fmichtcr, H. Alkali fusions. Formation of Indoxyl from 
phenylgiyclno and of acetic acid and ethane from 

acetylene 

FeuUlette. E., nnd Soc. Etabl. K. Feuillettc. Drying upimra- 

tus ior textiles (P) 1006 

Feval 1., and J. de la Fresuayo. Caoutchouc, guttapercha, 

etc. ; Treatment of (P) 

Fibre straws; Process 

Fldtol F., and ». Mttllcr/’sirit' weighting with* itaniiio 
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Flekendmr, B* Eubber from Mmikot maehvH ; Field of 

i« Xv7 

Flckes, E. 8. Alumintiun hydroxide ; Method of preciidtatlng 

(P) If*' 

Flckcwirth, G. 5 m Bayer, F., und Co lllSr 

Fiddes, W. J. Gas-washer or scrubber (P) 685, fl36r, 825r 

Field, if. H., and others. Galvanising or like coating of WI3 

luHips. sheets, etc. (P) 425, 600r 

Fleldner, A. (!. See Porter, 11. C 81^ 

Fields, .T. J). Ores ; Agitator and IIUat f<ir treating ^<P) 1916 

Fierz, H. E. Nickel; E.'ttraetion of from mixtures of 

iiiiikel and otlier metals (P) 830r 

FW'vet, IT. E. L. Zinc, lead, copper, silver, and gold ; Ex- 

traction of from complex sulphide ores (P) . . 321 

Files, W. II. Drying mac hine (P) W9 

Filhol, J. Skins ; Process for degreasing — ~ (!’) .... 326, 932r 

Finch, li. S. Cujirlc oxlile jellies 799 

See Bnnec, E. 11 

Fiiicke. H. Fornialdeliyde and formaldeliyde compounds; 

Detection of sinull quantities of- — by means of 

fuebsin ^'*4 

Fineke, (). See Frank, f) * 7o0r 

Killeiix, l‘. A. M. Lime for viticulture, agriculture, and bnildiug 
luirnoscs; l*^oce^s and apjiaratus for making fat 



Fimllav. and O. K. Howell. Nitrous o.xide ; Solubility of 

in water at diminished pressures in presence 

of colloids ; * 1 ••••*•* • ^ ” 

and oGiers. Nil rates of iiotassium. barium, and strontium ; 

Solubility of and stability of the ilonhie nitrate 

of potassium and bariiun '»'•) 

Fingerkind, A., nnd others. ('(»ke l.iw In sulphur; Mami- 

laoture of (!’) 411 

Finkh-r, A. Metallic paint ; MaiiiifactnTe 01 a quick-drying 

Stone work and iilastci ; Tri*aiuicnt of- and other 

(lamp porous bodies (l‘) 

Finlay, ('. 1. See Dawsiui, G S 

Kinluy, It. U. I’. See Donnan. F. G ■ • 

Finn, C. P. CoTrosion by dissolved oxygen. Discussion .. 
Flniu'inore, II. Boiling p‘>i>ds ; Mctliod of determining -- — 
in the British Phanuacopiijm, 1911, and its relation 

to the boiling point of ether 

Par.athn ; Ktfi'ct ol the war on the siqiply of . Dis- 

eusHion 

Finney, A. See Conti's, J. I'l 1206 

Flnzi, B. Mercury-coiiper componiuls ; Basle - - 135 

' Firth, -T.B. Hydrogen; Absorption and uds(>r])ti(m()f — 

I by wood eliarcoal at the temjieratiire ol li((nid air 1.10 

I Fisciihaeh, P. See Wilms, 0 3054 

Fiseher, A. Tungsten ; Preparation and properties of some 

; derivatiY(‘s of penta valent — — 748 

Fischer C. Briquetting and similar plant ; Apparatus for 

’ removing and utilising dust in (P) — 10^ 

i Fischer, E. Arsenic eompounda ; New class of aliphaUc 334* 

Fat from bones, mat erials suitable for glue manufacture, 

etc. ; Extraction of (P) - 

i Galactite and a-ethylgalnctosidc ; Identity of .... 

' Glucal and Jiydroglncal, new reduction products of 

Mcthylglucosides ; Structures of the two , and note 

and B. Helferich. Glueosides of the purine bases; 

and Synthutl^Patents 'Co.* ’ Iron salts of higiier fatty acids 

containing arsenic and halogen (P) 807f 

Salts of highi^r fatty acids containing arsemo and halogen 

807f 

See Bayer, F., nnd Co 361f 

Fisclicr, F. Echcutlng wlUi tlio electric furnace (P) 90, 427f, 741f 
and 0. Prziza. Carbon dioxide and monoxide digsolved 

under pressure ; Electrolytic reduction of - . . 199 

' Fischer, H. Eei'swax ; Indian, .Tapancse and Chinese 90 

Boil constituents ; Relative solubility of 1100 

Fisclier, J. Gas and coke ; Immediate fractional recovery of 
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tlie by-products obtained in tlie production of 

illuminating town (P) 

Fractionating and ccxiling the higher-boiling consti- 
tuents of distillation products; Process for 

and condensing apparatus for use therein (P) 7S0 

Fischer. K. Insecticide for plants and process of making same 

331 

Fischer, M. H., and A. Sykes. Proteins (gelatin and fibrin) ; 
Influence of certain non-electrolytea on the Bwolltng 


of- 
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Fischer, 0. Harmlne and Iwinnaline 




Colour photottrophy (p) '’^4® 

* *’t ^*^®'** *M«klng coloured (P) ! " ! i goSr 

ow oonnrxe, l. 

Plelier, O, P. 8e» St«loy, H. F „ gy 

Flake, G. W. See Geiger, G. K !,!.... . . . . . . ! ! 214r 

Fiake, JT. M. Quebrneho ; Treatment of (P) **05 

Fitton, J . Drying textile llbre.'} ; Miulime fur — - (T») 252 

Fitzgerald, B. See Keltzcimtoin, F 055 

Fitzaiinmona, J. C. WotmI preservative (P) ju53 

Flaehslneiider, ,1 .Sfee Bayer, F., iiml Co. 7lr, 7Jr‘ 515r,’lOH4r 

iSee Urftlert, K. P 1200 

Fluiuaiul, C. ifee Ellinger, A (>88 

Flunmncl. Water ; Aiito-i)nrific:itioM of 1 1 lo 

Flannery, J. M. See Karr, ('. P ii«o 

See Krapf , E. F 71 )k 

Fluschc, H. Absnrpt ion vessel with tangential gas-inlet tubes 

(P) 5j| 

I’leetwiKxl, J . H. Filter for saeelmrin<> jiiiees ; CoiitinnoiiHly- 

oj»cratlng (P) ^ 1023 

l-'leiselier, K. See Freund, M 18 

FJemlng, E. L. Borax and Ixirie aeid ; .Mamifaeture of ■ - 

422r 

Fleming, .1. C, Dryer (P) 7811 

Fleming, S. JT., and National t'atbnn (‘o. Artiele vkitli 

rcfraetiiry proteeiive coating (P) 701 

Fleming, T. J. Cement kilns and the liko (P) jOOO 

Fleinining, P. Disinfeetants : Manufaeliire of — (JM . ! . OfiiJr 

See iSebOlko und Mayr, A.-(J 884, 884r 

Flesbcim, 8. ^V. Concrete slnieturcs ; Proei ss for hardening 

— tl’) 41*2 

uiul Masti'r Biillderh’ Co, Conereti' struct ures ; ProeesVloV 

hardening (P) J0.'>;}r 

Fletelier. A, ]a Alloys and otlier substances; Separation, 
detection, and ehtliuatioii of elements in — (p) 
Electric miiTodnrnaue ; J'’rnetiojiation of alloys and 

minerals in tlie 

Flelelior, (1., and Co, bid., and F. 1, S<<ajd. Evajioralors ; 

Miiitiidi (f) ; 

Fletelier, II. *Vff’ Vergf’, A 10.... 

Fietehcr, .1, IT. See Neilona, 1. 

Fleurciit, E. C. A. *SVr Itavaiilte, A 7.‘i7, 

Floury, P. See Bret can, 1* 1PI2 

1' lexer, A. h. Nitrous compoiiiids lium mixt urcs of p<‘trolenm 

and tar ; l*reparuti(«n of (P) 17, M'Jr, 7l2r 

Florcntin, D. See Kliiig, A ’ ;^24 

Flowers, A. E, Viscosity measiuimeiits, and a new vi.siosi- 

, . meter i.>wo 

I’luek, H. See Fromm, ii 

Fodur, (.», See Kopctsclmi, E. , , . 

Foerster, O. H, See Seaman, (;. II 
Fulir, C., and Ik Kleinseliinidt. 

making— (P) 

Fokin. Bituminous rocks of Estlaml ; Com|H..,jtion oi the 

■ und tliclr de< ompositiou prodnelB 

Fol, J. G. Sec Sblmgen, N. L 

Follaiid, H., and others. Metallic sheets; Pioeess and 

means for galvanising or (XMitiiig (P) ... 

loiizes-Diaeon, li. Wines ; Presence of oxalic acid in winie 

and Fahre. Water ; Boron in mineral — ' , . * *, * '. ’ * ' ‘ | 579 

Fwitc, Tf. W., and B. Saxton. Aininoiiium <-hloride ; Mixed 

crystals ot with maiigniie.so « iiloridi' PIK 

Foote, P. 1). See Burgess. (J. K 

Forbes, I'l. B., anil C. SI. Frit/. Ensilage pioeiss 

of the on the sohihillty ol " floats” ;]70 

Forbes, J. S. Sterilising liiiuuls ; Apparatus for (P) . . 3U 

Force, M. J. Portland and similar eement ; Method of pro- 

l>aring for testing (P) a 

Ford, H. Malleable iron castings 

Ford, L. D. CimiI ; Piixtsm for wasliing- 

Ligliting gas from Westphalian coke ov’ous * 

Ford, 8. K. See General Electric Co 

Forest Products Co. See Danner, W 

Forland, T. E. Sulphide ores ; Treatment and sejiaration 
of complex (P) , 

Forman, L. See La Wall, G. H i,8 

ForriSrcfl, B. B. L. K. See Soe. Boubalsicnno d'Eelairagc 
par le Gaz ct I’Electriclt^ 

Forshaw, J. Lignum vitai sawdust ; Etlllsaiion of (P) 1107 

Forstall, A. E. Gas manufacture; Beeent Improvements 

OiUgas ; Manufacture of ' - 541 

Forster, Tanning liquors; Apiwratus for prei>aring 

Foreter, M. 0., und I). Cardwell, (iemnyl chioriile ^p02 

Fort, M, Wool ; Action of solutions of Glauber’s salt on 

Absorption of acids by *. *. 

$521 * wnioo $mtp in , , . . sm 

w Bid(^ ; oompuSud obtolntil 

^ ‘V •i-* ff.r’* ‘tv** , 


llriinietlch ; 


10 .“* 

101 

801 

H2Hr 

1002 


7J0, 711 

374 

250 

PioeiHs for 

llWr, 030r 

1082 
430 

20 .^* 


{>25 


E/feets 


315 

1150 

241 

102 

1020 

012 

400r 




With 


m 

1070 

804 

V50 

373 

850r 

632 

02(1 

30 

121 

464 

207 

372 


Fortesone, G* Mays, T. W 

Forward, C. B, Asphaltumfor crude mineral oil orrcatduifiiit 

Manufacture of (p) * , . 344 

Distilling cnidc oil and other substances ; Apparatii« - 

contitiuoiisly (P) . 54.1 . 

Mineral oils; Apiiaratiia for fractionating (P) , 

F0S.S, E., and others. Electric iiceumula tors ; Alkaiino— — * 

, <'*> 

I'osse, B. Creii : Gravimetric determination of — — 1113,^1114 

Aanthydrul ; (3ieinieal aeiivity of and its appli* 

ration to the rii'tcTmlnation of urea l:j 1 4 

Fn«,.sier. M. See Gros, F 23 

Foster, <>. M., and American Smoke Wasiiing Go. Guis Of 

smoke waslier (P) , 

Pouassipr, M. See Trillat , A 

FoiibeH, C. I,. See Garner, W. W 

Fouehe, F. Drying aj»paratus; Meehauieal 
supeiposed elmmbeis (!’) 

Foiu-iieau, E., and B. .1. Page. Yolilmhliie und nuebraehino : 
Identity of 

Fouriieaiix, li. A. See Gali<-o J‘rinterN' A!>soe., Ltd 

fowler, C. II., and E. .\. Medl(‘.v. Spraying apimratiiB for 

treating gasi's or vapoiiis witli liquids (P) 

F<*whr, E.^^.l. Boasting furimees; Babble shafts for 

and I’aeiiic Foundry Co. Boasting furiiaeo (P) !.!!!.’ .* .* 

Fowler, G, .1. Cellulose; Aetnui of strong nitric acid on 

cotton . DimiissJoii 

Dyeing in Siotlaiid; History of — . J>lKrus«ion ' ! ! 

Power and heat costs in ehemieal works. Disonssion. . 

Sevi’tige disposal 

Sewage: Oxidation of-- - without the aid of nitiW. 

Dnseiissioii ] 128 

and J. Clifford. Sewage; Notes on the compuSiVion 0^ 

sundry residual pioduets Inun 8I5 

Fox. A. S.. und (tthers. Luiulds such ns milk ; Device and 

process for ti eating (P) J168 

Fox, C. ,}. iSVr Fearon, .1. J D)g5 

Kox, 10. ('. Sec Cohoe, W. P j)47 

Eox. J* .T. ]4ieqiier for glass : A ehemieully resistant 1215 
I’hospiioric aeid and phospliates ; Alcohol injihe manu* 

fact lire (.f ip.1(j 

Fox, W. F., and others. Colour pliotography and kineinatO' 

gruphy (J‘) 1227 

Photographir colour processes (P) 1227 

FriiiiKel, S. Dlavta.se ; I’roerss for making pure (P> 2l4f 

Friinkel. See Witt, O. N 799 

Fruirie, W. .1. See Galloway, JJ. ] 315, 359^^ 807^ 

Franco. A. See Comp, de Fivts-Lilh* iop 

See JJabets, J‘ 3()3,'344, 471 

Fraiieeseoni. J.., ainl 10. Sernagiotto. Ueliehrymm iastalUe 

(Moris); (hi of -— 1222 

/i-J'helluiidrene ; Action of alcoholic hydrochloric add 
on • — . Meeiiunism of Ihu tniiisformatiof) of 

teii>eneM by mean.s of acids 1222 

Fraiiehl, C. ” Sapoiii da toeletta ” J977 

Francis, K. E. Chanimoogra oil ; Source of genuine ~ 1037 

Frum k, 11. See lloUb*, D 2i$‘ 

Fiaiiek, b Coke; J’roduetioii of strong iiiyBtalhirgleal 

as free as possible trom siili»hur (P) 782, 863f 

Francois, Jl. See Tissier, L 797 

Fraiiftk, f, //-Dm mi net* ; Affinity of for llbrea 546 

Frank, I’., and E. Marekwald. Cable, insulations; Artlon^ 

o) copper aiirl other metal.s on ^663 

Siiljihiir elilorlde ; Examination of- — 749 

Frank, Jb, and K. Kalleiibath. Gas-purifying inaG’riHl ' 

Itevivlfieution of spent (P) 39I, 

Frank, ().. and O. Fineke*. Nitrogen compounds; ManU' 

fact lire of (P) “ 760^ 

Fraiike, E. See Chem. Fitbr, Griiiiau, Lundsholf und Meyor 400 
Franke, T. Motor spirit similar to petrol ; Manufacture of 

O’) 78^ 

Franke, 'P. G. Fuel ; Pnaluetion of ()») 904 

Boating muG>rial containing liquid ; Process and 

upljuratus for (P) 245, 245, 246r, 84^ 

Frankcl und Bunge, M. Waterproohnl materials ; Manufop- 

iiirc of (P) 674 

Frankforter, G. lb, and L. Cohen. Acetone, water, inorganic 

salts ; Equilibria in Oie systems 711 

See Bovlund, 11. B 794 

Franklin, M. W. Air; Ozonlsutiun of J219 

Franks, A., and G. Sanders. Gas producers (P) .... 68, 586f 

Franz, K. See Loebel, W 707f 

Franzen, H. See Curtlus, T, 1024 

Frary, F. C. ” Glass blowing ; loiboratory manual of — — ” 37ft , 
and M. G. Mastin. WckxI; Detonidnatkm of 'iffoc hr. . ^ 

treated tOOO ‘ 

Fmwh; H . Obituary ^3’ i 

Fnmer, W. J.. and ilo. Jke tlmhiaBn, 

Fr«6k„0. A. 
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Jfrcch, T. W., jun. Ste General Electric t'-o 

Erect> W. 0., and Steynla Ozone Co. Ozone generator (P) 
I’recth, 1'’. A., and H. E. t'o<?kHcdgc. Aintiioniutu nitrate; 

Manufacture of by tiie ammonia-iwla proccua 

{V) 

KreiiHc. Hec Hialey. P 

Preiborger, M. Aged coioiirH ; DiazotiBation and develop' 

ment of on tlie. llbre 

PriquetteH from iron ore and due diint ; Maniifttcture of 

(P) 

PabrioH ; I’rm-eHs for producing iiaiternH ’Oii (P) . . 

Indigo discharges witii tlie uid of bromine eomponml.s 

*Vee Mathesiiis, W 

Prcldi, G. See Gr6h, .1 

Prenay, J. L. PJcaching straw, fibres, etc. (P) 

Preiich, E. II., and J. It. Wilhrow. Aeetic acid ; Mann* 

facturo of (P) . 

Wood turpentine Industry ; 'J’bc present status ot tlie 


I'rerielis, (I. Tomatoi's ; Mainifaeture of an oxtrai t .Hiiiiilar 

to meat extract, from — (P) 

t'lese, W. Wires; Process and apparatus for treating drawn 

or rolled (P) 

Presenius. P. 0. laibrieanti or ilie like , Manufacture of 

(P) 

J'VeHcmus, L. Sec liCmmermann, 0 

Presenius, L. it. See Midler, A 

Preund, M., and K. PleiseluT. Pyrene; Synthesis of 

See Steiiikopr, W 

Prew, .1. See Bilbrough, S. Ji 

Prey, .1. W. Ores; Piini.iee for treating (P) 

Prey, W. See D’Ans, J 

Preygang, A. Heparating line*graincd admixtures from 

sliineh ; Aiiparatiis for (P) 

Preyiiinth, W. A. Lae; Method of aud means for tre^itmg 

(P) 

Preyn, H..I. Coke ovens; Working - in eonjiinetlon with 

blust-furiiaees 

Preyss, G. AVe Pabr. de Prodiiits ChimiqiieH do Thann et 

de Midbousc 

PriUwtrg, C. Ouiie sugar factory; Studies iii tlie . 

Aiialysi'R of canes, juices, syrups, and inenisLition.s 

Prick, P. P. See Lalst, P 

Prick, O. Steel ; Plcetrie refining of - in a special tyfic 

of liiduetion furnace 

Prickey, H. E., ami Noble Elect, rie SU‘el Co. Puriiaec ; 
Electric reduction (P) 
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Pruhberg, A. Sulpliite pulp manufacture; Notes on 867 

Prohneberg, W. See Oassolla, L., iind Co 744r 

Promni, E., and E. Autiu. OlilNiDuin oil ; Cunstituenta of 

41 

and If. Pluck. CIncoI ; lodo-dcrivativcs of — — . Deter- 

ininatioii of cincol 710 

Giilangai oil ; Constituents of 711 

Pfoniino, K. Crystallising salts and tlie like from solutions 

liy (‘(Hilliig ; Proi’ess for - - (P) 081 

Prost, K. C. AVv Linder, (J 1021 

Protiin, A., and 1). Koudsky. liaiithanum and tliorium salts ; 

llaeiericithii and aiititoxle action of on tiic 

eiiolera vibrio 912 

Prumkin, A. See Koblsehlitter, V 255, 519 

Prutnkin, S. P. Metals ; Method an<l means for producing 

and reftniug (P) 1161 

Pry, P, J. .S'er Pearce, .f. N 1115 

Pry, 11. E.. and C. P. do Wolf, Seed gram ; rroatment of 

- — (|») 938, 1067, 1101, 1217 

Pin lis, W. Catalytic agents lor hydrogenating oils ; Mami- 

faeturc of (P) 702 

Patty aenis and their glycerides ; l*roeess for reducing 

unsaturnted (P) 6.52r 

Piihrcr, K, .SV Houben, J 1113 

FOrnrohr, O. Jirewing water containing manganese 879 

Fujiyama, T. Nitrogen eoniiKJtiiuls ; Apparatus for iiiami- 

faetnring-— - (P) 421 

Puller, C. il . 11. Water .supplies , Punlieation of iuiblie - • *.I38 

Kiiller, if. P. SVe Cross. C. K 213 

Fuller, W. E.. jun. IMasfie fabric ; Treatment ot eontmiioiis 

slieets of (P) 308 

Pulton, 0. W. Textile materials ; Apparatus for treating 

with liquids (P) 13fr 

.SVfi Anderson, W 542 

Punk, Llme-juieo , Nitrogenous constituents of .. 601 

Furlong, J. H. Hydroeyame aenl in feeding stuffs . Deter* 

mination of and its occurrence in millet and 

Guinea corn JOO'J 

Furness. 11 'J’ool steel : High-siwed (P) 64sf 

and W. H. Perkin. Ppieainphor ; (f- and ^//- * 983 

Furness, W. Drying maeluues (P) 197 

Purse, A. I>. Kcfiise ; Treatment of house ami town 

(P) 9J9 

Puss, M.. and General Plectne Cis LhpiidH ; 8ystem for 

Ireuting — with ozone (!•) 373r 

Pjfe, A. W. See llawortli, W. N 700 


Pnebis, J. Sec Hoi me, s, C. V 0% 

Priedcl, J. A, E. Artificial silk : Increasing tlie Ilexibility 

and strength of articles made of (P) 117 

Priedomann, K. L. F. bmseed oil ; Proecijs for reinlisriiig 

solulde tlic products of oxidation of — — (P) OOOr 

Friudentlial, H. Fruit and vegetable dust ; Manufacture of 

— (P) 

Priedcrich, E. AeeunmlaUir ; The alkaline 10.59 

Priedliiiider, P., and F. lllsse. Indigoii! dyestuffs 087 

Pritidniann, A. Water ; Taste of hard 1108 

Pricdrleli, C. A. Vh^mih in X-ray tubes, etc. ; Method of 

prwluelngliigli (P) LIO 

Priedricli, G. See Seliossberger, 10 890 

Friedrich, H. Hydrochloric acid ; Apparatus for condensing 


Prioirich, P. Sec Pintseh, J.. A.-G 426r 

Friedrich, U. Leather ; Process for decolorising (P) 840 

aud P. Hirseh. Suliihites or bisulphites; MuiiufMcturc 

of (P) 422r 


Friend J. N., and C. W. Marsliall. Steel ; Influence of inulyb- 

demim on the corrodibility of 

and others. “ Inorganic chemistry ; Introduction to 

modern ” 

Pries, K., and E. llartholomiius. 2-Thionnphtheue-2'* 

eiminronc-indigo 

and others. Oxindlgo 

Priese, 0., and others. Liquids; Apparatus for the con- 
tinuous e.xamliuitlon of (P) 
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Gabriel-CUmde. A., ami 11. L. Brleard. Ermwie . Bleaching 

(P) 860 

Gubriclli, C. lloasting furnaces for ores and tlie like (P) . . 554r 

Gadamcr, J. Cantliarhhn 1112 

PaiHirer orieiftak ; Subsidiary alkaloids ot 1026 

Gadd, W. L. Cement testing : Precautions required in 20 

Gage, G, J., and Gage Electric Ce. Electrical resistance; 

Artilicial (P) 928 
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00(<Ub, J[. X., Mid J. Kaplan. Xoiphine and stryohnlne : 

Ftadpitatlon of 1221 

OoidoiH M. A. Acetates ; Action of persolphates on 108 

Oordon, R. E. Sugar cane juices ; Purification and clarl* 

fk»tion of raw (P) 607 

jQori, 0. Carbon totraohlorlde ; Use of for extracting 

and determining the active principles In drugs and 

medicinal plants 566 

Ooris, A., and C. Visohulac. Calcium cyanamide powder ; 

Process for agglomerating (P) 666 

Oortner, R. A. Filtering by suction ; Device for freeing 

precipitates from mother liquor when 987 

Ckwnoy, H. W. See Armstrong, H. K 929 

Dossier, H. Coke ovens ; Oas-lnlet nozsle for (P) . . 410 

Oostling, 0. B. Steel and iron ; Treatment of In the 

manufacture thereof (P) 318, 426r 

Oothc, P. Knzymes of honey 1217 

Water ; Colorimetric determination of inm in . . 861 

Gottlieb, R. See Meyer, H. H 572 

Gottlob, K. Sf^ Bayer, F., und Co llOOr 

Ooubau, R. Arsenic ; Melting point of 136 

Ori^nic bases ; Displacement curves of some . 

Application to the determination of some alkaloids 806 

Goujon. See Marcliadier 970 

Gould Storage Battery Co. See Rabenait, G. H 928 

Gouldlng, £., and 0. D. Roberts. Jiaroma veniteta ; Volatile j 

oil from the leaves of 1222 

Goulliard, P. See Ouardabassi, 0 478 

Gourlay, J. See Carruthers, J. H., and Co., Ltd 632 

Oowing-Soopes, L. Chloro-hydrocarbons : Determination of 

the 987 

Cliloro-hydroearbons ; Properties of some and their 

use in chemical analysis 160 

Graafen, F. See Priose, 0 669r 

Grafoer, H. T. Digmtive ferments ; Assay of 612 

Malt exlj-act ; Laboratory studies on 612 

OralMWsky, A. Ores ; Electric smelting of and 

apparatus therefor (P) 869 

Ornebe, C. Purpurogallin ; Preparation of 246 

Graefe, E. Kubicrschky fractionating column : Use of 

in the distillation of mineral oils 1146 

See Kdhler, H 165 

Graeger, B., and A. Kemmler. Silk ; Manufacture of 

(P) 746, 828r 

Gralert, K. P., and others. Sulphide dyestuffs (F) 1200 

See Bayer, F., und Co 71f, 71f, 648r 

OrfintzdOrffer, A., and A. List. Molasses ; Desaccharlfloation 

of and tailing of synips (P) 80, 607r, 841f 

Grtttz, B. Coal ; Briquetting with waste sulpbito* 

cellulose lyea (P) 471 

Graf, H., and G. Sommer. Rosin solutions ; Process for 

preparing (P) 767f 

Graf, J. Turkey-red dyeing ; Process for (P) 786 

Graf, R. Thread and bandages ; Preparation of asepticaliy- 

sterile (P) 48 

Graf, R. R., and F. E. Welsh, Jon. Alloy (P) 794 

Grafe, V., and V. Vouk. Tnulln ; Behaviour of tome 

Siueharomyeetes (yeasts) to 880 

Graham, J. I., and T. F. Winrolll. Carbon monoxide; 

Determination of 944 

See Winmill, T. F 1000 

Graham. J. O. See Horty, C. H 1078 

Grandjean, A. Gold : Extraction of from auriferous 

misplckel and other arsenical ores (P) 88 

Orandmougin, E., and S. Favre-Ambrumyan. Auramine ; 

Constiturion of 827 

fund P. Beyder. Indigo ; Halogenated and derivatives 864 

See Kenrmann, F 687 

Gtandeire, P. J., fils. Bleaching, dyeing, oxidising, washing, 
and drying textiles as they are discharged from 
, spinning machines ; Method and apparatus for 

Granger, A, Gold in ceramics ; Use of 698 

Poroelain ; Soft artificial, frit or French 26 

Grant, R. W. See Knowles Oxygen Co., Ltd 24, S54f 

Grwnelli Chemical Co. See Lihmo, I. P 919 

Griasl, *L. See Beliucci, 1 159, 217 

Gran, C. Drying apparatus (P) 951r 

Grauert, H. Colloidal solutions of rare metals ; Preparation 

of (P) 1075 

GiaoL O. See Badische Anllln und Soda Fabrik . . 845f, 845f 
GMvei» J. C., and A. E. Sdiaefer. Magnesium chloride ; 

Procesa for producing (P) 484 

Gfavef» S. and P. A. Kober. Trioresol as a substitute 

for toluene la ensyme work 496 

C. B.. and A. Jensen. Dsaleoatlni Uiinids ; Apparatos 
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Gray. W. W. Oaloitaifttar: An adlabatto • S 
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Gray, Q. W. Petroleum hydrooarbons ; Conversloti Of,.,/ 

hiimer boiling Into tower bollUig (P) 

Gray, H. II. Surface combustion; Flametoss inoandeS' ' 

cent 688 

Grey, J. H. Furnace ; Electric — — for melting and 

refining metals (P) XOW 

Greaves, E. H. See Read. A. A A16 

Grebe], A. Furnace for the heat treatment of metals (P) 978 
Qreding, W. Evaporating device rotating in a vesstd pa^y 

filled wi^ hea^ liquid (P) 12 

Qreeff Engineering and Manufacturing (to. Curing and 
drying articles coated with varnish and othsf 
moist substances ; Method and means for — — (P) «0 

Green, A. O. Chemical products; Supply of . DR*' 

cussion 1168 

Green, M. B, Oil-presses (P> 798 

Groonawait, .T. £. Mctailur^cal furnaces (P) 926 

Ores ; Apparatus for roasting and sintering (P) 861r 

Greenhorno, T. R. Scale from boilers ; Process for removing 

(P) 16 

Qroenish, H. G. Drugs and chemicals ; Discussion on the 

effect of the war on the supply of 1228 

Greenstreet, C. J. Barytes ; Process for separating 

from minerals (P) 8lf, 812, 769r 

Furnaces and fuel feeding devices therefor (P) . . 688, lOOOf 

Hydrocarbon oils ; Treatment of heavy (P) .... HHw 

Olefines and their oxidation products^; Manufacture of 

from mineral oils (P) 1062 

Greenway, IT. H., and A. H. P. Lowry. Ores ; Concentration 

of (P) 89r, 886f 

and Minerals Separation, Ltd. Ores ; Concentration of 

(P) . 78lr 

See Minerals Separation, Ltd 866 

Greenwood, 0. See Worsley, 3 986 

Greenwood, G. V., and A. B. White. Mucilage or gum; 

Manufacture of (P) 879r 

Greenwood, H. C. Steel dies: A case of decarburisatton 

during the hardening of 812 

Gr6g(^, A. Sulphuric acid free from nitric acid and oxiden* 

of nitrogen ; Preparation of — — 192 

Gregory. A. W. Iron ; Production of oaat — — (P> . , , , 69T 
Gregory, H. S. Paateurising, sterilising, and cooling Uquida 

such as stout, beer, etc. (F) 1108 

Oreifelt, E. Pottery or china-ware ; Production of tenm^ 

lucent ornaments or designs in — (?) 921 

Grempe, P. M. Brass, lead, and copper ; Industrial diseaset 

among workers in 1094 

tirenot, L. Barium aluminate as a mordant for ootton; 

Uae of 841 

Orenouillet, A. See Beaudry, L 288 

Orethe, T. See Llfschtttz, J 929 

Grey, B. C. Acetaldehyde; Production of during 

anaerobic fermentation of dextrose by Bueilhu 

eoli eommunu (Kscherlch) 908 

Carbon in aliphatic substances; Volumrtric determla* 

atlon of in the wet way 1688 

Grey, H. See Allen, £., and Co., Ltd • 112 

Grey, W. C. See Campion, A 287 

Oridre, J. C. Evaporating liquids, especially saciduirine 

Juices ; Process and apparatus for (F) 182 

OrlAu, M. L. Wood for pulp; Chemical evaluation of JfH 

Griffiths, W. See FoUand, H |96 

Origaut, A. Cholesterol : (tolo^metrlo dctcrmlaathm 

of 272 

Grimaldi, C.. and L. Prussia. Turpentine oil; Detaotion 

and determination of petroleum products in 904 

Grimme. C. Cacao butter ; New adulterant of .... M 

Ctotton-soed hulls in cotton-seed meri; Determination 

of 814 

Grimshaw, 8. O. See Vint, W. T U42 

Griswold, L. F., and C. B. Smith. Drying apparatot; 

Rotary (P) * 84 

Griswold, T.. and others. Chloroform; Manofeoturo of 

, (P) * 844 

Oroebe, F. See Moldenhauer, W 742 

Gifiger, A. See Donath, £ 282 

GrOppel, F. Potassium salts ; Apparatus tor dlmotviag 

(P) too 

Gr6b, J., and G. Freidi. Proteins of wheat and rye ; Phyiloo* 

chemical properties of the 882 

Gros, F., and otheit. Oyanidea; Mannfaefeiire of by . 

Margueritto and 8ourdeval*a pnom (P) . 22 

Oroschuff, £. Copper: Ootouring grey-Maok wltti > ' 
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Oro«8, C. K. F. L. Caoutchouc ; Manufacture of 

of (F) • • • • • jjjj; 

ttroM, K. Printing on fabrics ; Process for — (P . • ^7. 9l7r 
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powdered substances 
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Fusible (P) • *, — ‘ ' 

Grossmann* 3. Power and heat costs in chemical works. 

SewageToxldation of 

Sew^Sesludge”; Method and apparatus for coneenWing 

OroHvenor. W. M. Starch dust explosion ; A i>oe.uUar 

See May, G. * ‘ * 

Orothe, 0. Balphltc pulp dlgoito Uquor; Ptoc». fur 

tr^tlng (P) 

Grove. D. Diamonds in New South Wales; Occurrence 

’ and distribution of 

Grove, 0. Amylo-process of fermentation » 

Grover, F. L. See Baxter, G. P ' ‘ V, ' ' 

Grubc, G. Potassium lorricyanide ; Electrolytic production 

and J.**Krttgor. Cyanamldc ; PolymeriMtion of to 

dlcyanodiamldo in auueous soMlon ^ 

Cyanamlde ; Volumetric determination of . . . . . • 

and F. Nltsche. Dlcyanodlamlde ; Technical m^od.4 of 

obtaining from calcium cyanamldc from the 

standpoint of chemical kinetics 

Gt»b«hoWmpr»«iilerun* O..^ Wood : Proco* for prr- 

serving and fireproofing (P) 

Grfin. Ar Glyrarol-halogenhydrlnB and i»lyhydroxy-fatty 

add esters ; Preparation of (P) 

DHindler A. Seoarating substances of different Bp<^lfic 
’gravity by a liquid of intermediate sMdttc gravity t 

nocM and apparatus for (P) 

Grttnsteln, N. See Chem. Fabr. Grieshelm-EIcktron . . . 

Orfiter, K. See Cliem. Werke vorm. Dr. H. Byk 20, 61 4r 

Orttttner, 0. Cyclohexane ; Mercury dorivaWves of 60 j 

GrttUtaer. R. Iodine; Determination of especially In 

organic substances 

Gruhl, R. See Stockhausen, H 

Orujlc, G. Neumann, M. P 

dfuaei^, Z. Dextxins ; Action of Boroe araylases on 8»o 

GieU 3 Hydrastis alkaloids ; Determination of .... 885 

Elastic masses ; Preparation of 875 

Gusjdabassl, G., and P. Oouillarf Carbonlsliig pent, 
lignite, wood, and oUier fuels ; RegencraUve oven 

fOT and recovering by-products (P) 473 

Guareschi. I. Bromides ; Detection of In presence of 

^iocyanates and ferrocyanldes 748 

Guasoo, A. Inflammable-gaB indicator (P) 378r 

Qude, K. See Plnoff, E «&7 

GUnoerlch. P. See Martini und Uiineke Maschlnenbau 
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Gulllet, L. Copper, nickel, and aluminium ; Allow of 85B 
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‘ 1010 
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Ottntber, M. Silk ; Process of weighting (P) 73 

Qlilhth«r, O., and others. Axo dyestuffs (P) 784r 

Gttather,„W. Ores rich in alkaline-earth carbonates; 
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Nlckol-ehromium steels; Tfanslorniiitlon points and 

structure of 

and V. Bernard. Cementation ; Proyention of - — by 

metallic deposits. Diffusion of solid metals .... 696 

Guiterman, K. 8. Copper refining ; Ampfero effleioncy in 

electrolytic- — liil 

Copper refining ; Calliodc potential in 196* 

Gulick, A. Nitrogen ; Colorimetric determination of total 

in urine, etc 

Gullek, W. R. Fuel for intisrnal combustion engines und 

process for making it (P) 

Oumllch, E. Iron ; Magnetic properties of cast 

Gunn 0. Cellulose pulp, etc. ; Apparatus for concentrating, 

washing, or bleaching <P) .... • • • 

l*rint8 on textile fibres ; Production of fast . Dis- 

cuBslon 

Guntnim, W. See Bayer, ¥., und Co 646r 

Gupta, J. N. S. See Jana, S. ‘OU 

Gurwitsch, L. Asphaltic material in uetroleum ; 

mination of by the so-called excise method 1147 

Gutbler, A. Colloidal wlcnium for uw in medicine 
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Guthrie, B., and others. 

Guve. C. K.. and SouUiern Power Co. Electric arc furnaces ; 

Mwns for stabilising (P) 971r 

Ouye, P. A., and F. K. K. Germann. Iodine and silver 


Gases retained by 
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Extraction of with blsulphate solutions (P) 795 

GuArln. 0. Bismuth subnitrate ; Detection of lead in —— 748 
Btrychnlne ; Use of manganese carbonate for detecting 

traces of 

Guerrero, W. Cane juices ; Treatment of (P) 

Guartler W. Carbide system ; Laws of the transition of 

'the — - Into the graphite system — • • • ♦ • 

Cementation of iron ; Recent developments and re- 
searches on the 1090 

Damascene steel ; The problem of tim old - — m 

ffteci ; Bclalew’s studies on the structure of — .... IWl 

See Schleicher, A. P W8 

Gueeh W., and H. I.enox. Tanks ; Manufacture of 

(P) 

Ouggenheim, 8. Metals, ores, etc. ; Prooe«i and apparatus 

tor smelting — * (P) 

Ouggolx, J. F. Gas producer (P) 782 

GugUabnelli, L. See DamUnovlch, H 763 

Gnlsnafd, P. Itanidto from natural musts ; Process for 

awl H.*ll?^f iTWtSSiaat.* * aJ, 

tkui of (jj^esrin and fat^ matters from — — (P) 497r 

Ouignofc* L. GtftMfIton and •inokcteM powder (P) 376 
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Haas B. C/otton ; ('auses of dihcoloration of bleached 

’ and of articles made therefrom 

BtraW'bimrd pulp 

Haber, F. Fire-damp whistle ; Description of . 54 

liurter Memorial Lecture. Modern chemical industry 49 

Haber. Klectrochemical reactions in which the current 

jMisscs to the elcctnale tlirough a gas space 871 

Habets, P., and A. France. <!(>al or ores; Apparatus for 

testing or grading — - (P) J}* 

Wasliing apparatus for coal, etc. (P) 308, 471 

,S><- Comp, de Fives-Lllle 409 

HablUtxel, H. Yarn ; Apimratus for treating » 

liquid (P) 7.1, 642r, 786r 

Habrich, F. See Bscxcpanlk, J 845r 

Hackl, H., and H. Bunxel. Iron from liquids ; Process of 

eliminating (P) ; • • v • ‘ ^ k *.* 

See Bayerlschc A.-O. f. Chem. u. Ijandw.-Chcm. Fabrl- 

kate 313r 

Hacksplll, L.. and C. Htaehllng. Alkali metals ; Preparation 

of from their halides (P) *89 

Hadfleld, R. A., Don-sillron-manganeac-aluminlum alloys; 

Improving the magnetic qualities of (P) . 

Iron and steel ; Advances in tiie metallurgy of 

Magnetic bodies; Process for Improving the magnetic 

qualities of (P) 

and B. Hopkinson. Manganese steel ; Magnetic 

ineclianical properties of 

Hadley, A. Beers ; (!hllled bottle 

Hfiberleln. Crystallisation of hot saline solutions ; Con- 

tinnoUH (P) 

HAffglund. K. Acetaldehyde from acetone Quantitative 

separation of 711 

Hilhnle, M. See Edwin, E 10l7f 

Httnig, A. Platinum and iridium 595. 

Hipke. Oils; Hardening of by hydrogenation .... 878 

Haerting. K. Ultramarine In cement-ware; Behaviour 

of 

Haeussermann, C. ** Die NltroceUulosen •’ 81(1 

HAussermann. Acetanilide ; Preparation of in ttie 

laboratory 

Biuailer. E. P. Citric acid ; Colour reaction of .... 861 

OoSUc;Matof»Mouof 707 
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Hticemann K., and Synthetic Patents Co. A*o dve • 

Ttellow (P) ‘..*1151 

Hageniann, O. 0., and C. BaHkervlllc. Catalytic reaciioiiH t 

Proceas for effecting (p) 207 

Ilagendor^ K. Plastic masses; Preparation of solid- ~ 

H.w 

Kagiwarn, S. See Takaliaahi, T 1104 

Hngmaicr, li. W. Phosphor-bronze ; Dc lermiiuitloii of 

phosphorus in p.i j 

Schcelitc eont‘cntrates ; J>etenniiiatiim of ' i>hoM>ii«ruK 

. »» 10.V, 

Hahl, II. .1. See Tnuh, L IICV 

Hahn, J. ColouriiiR matter for paj»er and similar maim- 

faetures ; Production of (P) KKKI 

Hahn, O, Radium preparations and mesothorium preiiar- 
ations of different ages ; DlstinguislUng — - by 

aid of their 7-raditttIon ($43 

Hahn, P. Mercerising yarn ; Machines for (P) . :ia0r, «41 

See Nicderlahnstciimr Maschinenfabrik 041 

Hahnenkamm, W. See Meistcr, Lucius, und Hriining l:ilr 

Hairi, £. Water for drinking ; Inllucnce of organic sub- 
stances on the disinfection of with chlorine JIIU 

Haldane, W. 0. (frude oil for the assay furnace I.'i 

Haldeman, F. M., and Master Builders* Co. Concrete; 

Aggregate for (P) 101)0 

Hale, A. J. “Organic chemistry; The synthetic uta' of 

metals In ” 444 

Halo, F. A., jun. Platinum ore in South Nevada 1054 

Hale, F. E. Water purification ; Relation between alumin- 
ium sulphate and colour in mechanical 884 

and T. W. Molla. Oxygen in water; Detennination of 

by Winklers method 39 

Hall, A. A. See Collins, S. H 466 

Hall, A. D. Manures; Duration of action of 759 

and others. Soli solutlofi and the mineral constituents 

of the soil 1064 

Hall, C., and 8. P. Howell. “ Explosives ; Tests of per- 
missible “ 378 

Hall, C. A., and Pennsylvania Salt Manufacturing Co. 
Copper extraction ; Recovery of values from the 

leach- water of (P) 1058 

Hall, E. J., and C. W. Drury. Cold and silver; Assay of 

by the iron-nalt inethotl 29 

Hall, I. Casting fumaoe (I*) 320, 861r, 650r 

Melting furnaces and apiiarutiis for stirring or agitating 

molten material therein (P) 1095 

Metal ; Means for stirring or agitating molten in 

melting imRs (P) 835, 121 4r 

Mctal-melting furuaeo (P) 425, 860, 1214r 

Hall, J. H. See Campbell, W IO95 

Hall, M. L. See Clevenger, (C H 357 

Hall, W. A. Combustible lliiuids from heavy hydrocarbtms ; 

Manufacture of (P) 853 

Gas from oil ; Prwess uf making (P) 910 

Hydrocarbons ; Conversion of heavy Into lighter 

(P) 1141) 

Ores or concentrates ; Decomposition of complex 

(P) 264 

Ores ; Process for desulphurising (P) 143 

Ores ; Process lor desulphurising and brlq»iettlng 

(P) 14.3 

Sulphur; Collection und separation of finely-divided 

(P) 359 

Sulphur from iron pyrites and f»tlier sulphides ; Process 

for extracting (P) 77r, 486, 485 

Sulphur from metallic sulphides ; l^rocess for extracting 

(P) ,35^ j37^^ 143 

Sulphur; Process for producing (P) .... I37r, 143, 143 

Sulphur ; Process hir recovering — from pyrltic 

^ ores (P) 3.59 

BulphurotteR hydrogen ; Production of (P) 137r 

and W. A. Hall Lumber and Fiber Co. Fireproofing 

composition (P) 82 

Hall W. I). Casting from volutilisablc metals or alloys; 

Process of (P) 795 

Hall, W. B., and C, A. Tatum. Drying by compressed air ; 

Apparatus for (?) 631 

Halk^ F. Calcium and magnesium ; Separation of . . 161 

Palladium ; Absorption and adsorption of hydrogen 

by 280 

Halla, O. See Eckert, A 32, 41, 783 

Hallo, M. A. Blotting and absorbing materials (P) 349 

Balle, W. Nicotine from tobacco waste; Preparation of 

(P) 221 

and SS. Pribram. Gold solutions ; Chemical and physico- 
diemlcal observations in the preparation of 

eoUoidal 597 

Tobacco; Chemistry of . The essential oU of 

tohaoeo 612 

V§tdy9attt0$;Actha4>t**taiatttmmit**on, 1208 


Halocen Products Oo. See Aylsworth, J. W. 420, 001, 76^, to8 
Halphen, 0., and JT. Smess. Petroleum pitch in aaidialtttlii 

and liquid bitumens ; DetecUon of 160 

Hambloch, A., and S. Gellorl. Silicate rocks ; Treating-—— 

and recovering alkalis therefrom (?).. . TTi' 

Hamburg, M. Extracts rich in eusyraes and nltrcttcnous 
nuitter for use in bakhig, for medicinal and oUier 

purposes ; Manufacture of highly active <P) 6O6 

I'nts, fatty oils, and mineral oils or waxes; Solidifylog 

and converting them into dry powders by 

means of malt e.xtrnot nr maltodextrln (P) 608r 

Hamburger, A. .See Bayer, F., und Co 116D* 

Hamburger, 1.. See Lely, J).. jun 640 

Hamel, M. Tanning extracts; Process of making (P) 750f 

See Nltntfahrik A.-G 844 

Haniill, Liqniti ; Method and apparatus for separating 

inipurities from by centrifugal force (P) . . . . 407 

HHiniltou. G. II. Gold fnuii sand ; Process for saving ■■■ — — 

<*’> 870 

Hammond. T. C. See Cliaiiibors, E. V ]4r, 881, 417 

Hamon, L. See Morin, A 685, 1044r 

Hampton. W H., and ('oiiley Electric Funuice (k). Fumaoe ; 

Electric-- — for reducing cop|»cr and other ores (P| 704 

Hanaman, P. See Hanemann, H 426r 

Hancock, E., and D. David. Eleetrio batteries or accumtt* 

lators ; Plates for (P) IO96 

llanemaim, H., and F. Hanoman. Iron and steel; Pre- 
vention of corrosion of (P) 426r 

Hanf, t). See Dieekmann, T 420, 420 

Hanley, .T. A. ITiimus of acid and alkaline peats ........ 210 

SoIIh ; Determination of surface of 210 

Hanna, C, T. Distilling apparatus (P) 681 

Haimay. Dyeing ; History of in Scotland. Discussion 464 

Hansid, B. Bookbinding material ; Production of 

waterproof (P) 476 

Hansen, C. See Bayer, E., und Co 790r, 881f 

Hansen. C. A. Steel castings; Electric 1011 

See General Electric Co Igj^ 

Hanwm. C. D. A. Fo<kI prtxlucts; Composition for pro- 
ducing lactic (P) 087 

Hansen, J. Paraffin compositions; Process for expresshuk 

liquid from (P) * 244 

Hanson, D. See Bengough, G. O 028 

Hanson and Van Winkle Co, See Daniels, J, T J0I4 

Ham, T. Eggs ; Method of desiccating (P) 608 

Harburgor Klson- u. Bronzewerke. Extractor ; Cylindrical 

vertical (P) 688, 737^ 

tlrain residues ; Treatment of after extraction or 
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Hintsc, J. See Cnicss, W. V 406 

Hiortli, K. A. F. Furnace ; Electric induction (P) . . 706 

Iron and steel ; Production of directly from the 

ore (P) I050r 

Bippins, J. See Anderson, .1 781 

Blrsch, F. Ctiroiiie tanning ; Process for (P) 5.50, 606r 769 

See Friedrich, R 422r 

Hirschlicrger, J., and H. A. Metx. V^egetablo fibres, yarns, 

and fabrics ; Treatment of (P) 349 

Hirschiaff, H. (’arbon dioxide or other constituents of 
gaseous mixtures ; Preparation of liquid by 


Process fur producing (P) 129, 1002 

Das producer (P) 58.5, 1148 

llirt, L. Evaporator (1*) 859 

lllslop, R. C. Oils and greases ; Machines for testing the 

lubricating properties of (P) 90 

Hitchcock, 11. K. Grading finely-divided materials ; Method 

and apparatus for (P) 737r 

Grinding apparatus ; Method of applying adhesives 

to (P) 781 

and Hitchcock Experiment Co, Glass; Manufacture of 

sheet (P) i080r 

Hitier, H. Beetroot leaves as cattle food 273 

Hjort. V. F. See Lassmi, J. J 662 

Hlavati, F. Ammonia ; Catalytic preparation of - from 

its elements (P) 1154 

Nitrogen with hydrogen or oxygen; Catalytic com- 
bination of (P) 1009 

lloare, F. R. J. See Ifodgkiiison, W. K .522 

Hobbs, J. E., and Ransome-ver Mehr Machinery Co., Ltd. 

Drying apiMiratns (P) 823f 

Hochstt‘tter, A. Carbonic esters of jMilyhydric alcohols, 

etc. , Preparation of (P) 221 

Hocking, W. J. Tin or other ores ; Automatic recovery of 

from rivers, waste sands, etc. (P) 320 

Hodgkiiison, W. R. Alloys . Application of calcium carbide 

in the formation of 445 

Clilorutes ; Reduction of to eliloridcH by hydrazine 

salts with ttie aid of a catalytic siiiistancc 815 

Monazites from some new localities. Discussion 59 

Zinc in coinage bronze ; Estimation of by volatili- 
sation. Discussion 172, 172 

and F. R. J. Hoare. 'I’etranitromethane , A reaction 

of . . ; 622 

Hodgson. H. H., ami A. G. Dix, Aniline ; Action of sulphur 

on 544 

Hodgson. T. R. See Purvis, J. E 1077 

Hodsou. F. Fertilisers ; Manufacture of (P) 933 

Hoefling, E. Reaction tower (P) 683 

HOlken, A. Filtering apparatus (P) 681 

Hoeller, W. Gas furnaces ; Method and means for mixing 

gas with air for (P) 128 

Hftlzlc, A. See Rupp, E 96 

HOmlierg, R,, and otliers. Dialysing membranes ; Frepara- 


hydrbchloride, hydrobromide, or liydroio^de, or 

oily mixture containing them ; Preparation of 

(P) 489 

HOnlg, M. Tanning material and method of making same 

(P) 84r 

Hdnlgschmld, 0. “ SArbide uud Silizidc ” 379 

HOschele, K. See Hofmann, K. A 199 

HOvermann, H. 1.2.3.4-Totrachloroqulnizarin 644 

Hof, H. Potassium chloride manufacture ; Conversion of the 

mother liquor from into non-deliquescent 

material 803 

Hof, W. Acid liquors ; Process for the continuous dls- 


tilUtion of (P) 421, 70ar 

Hofer, B. Waste water and other liquids ; Apparatus for 

separating fibrous or other solid matter from 

(P) 989, 93lf 

Hoffman, A., and Alco Deo Co. Diaoetone alcohol; Pre- 

paraUon of IP) 103 

Hoffgian, B. Separating machiiies ; Centirifugal (P) S21 

Hoffmanul F„ and 0. Meerwein. Malt food prepwatiqnf (P> 660 
Hoffmann. M. Maimriiig In Oermany Present position of 

the gslence of u.. 1060.^ 



NAME immL 


Hoffmanit'lA Eoohe^ F., und Co. Alkftlolcb of opium free 
£roBi morj^lAe : Production of a soluble preparation 

containing all the (P) 221 

r«BOin-oalcium ; Production of (P) 874 

«-8.4*Dihvdroxyphenyl-»*amlnoproplonlc acid ; Prepar- 
ation of (P) 943 

Disinfectant (P) . ; 

FerrouB compounds of monoaiuino acids ; Preparation 

of (p) 42 

Malt extract preparations ; Manufacture of non-hygro- 

scopic (P) 

Saponin , Prci)aratiott <if decomposition products of 

(p) 220,807 

Hoflieimer, K. See Liebmann. A. .1 1058 

Hofmann, A. Air : Moisture in compressed for 

pneumatic tools «01 

Drying loose materials (P) oal 

Hofmann, F. See Bayer, F., und t'o. 04f, 94r, ir)lr, 151r, llOOr 
Hofmann. K. Chlorate solutions; Process for activating 

(P) 200, SFiSr 

Hofmann, K. A., and K. Hdschcle. Magnesium chloride as 

mlnorallser. Specjtro-chemlstry of the rare earths lOJ) 
and K. Hitter. Hypochlorites ; Stability and oxidatJon- 

notentlal of . Contribution to catalysis and a 

hypochlorite-carbon cell 917 

and others. Chlorates and nitrates ; Effect of magnesium 
chltffide on the oxidising action of on anthra- 
cene, aniline, etc 

Hofmann, W. Masli filters ; Pn^cess for washing the press- 

cakes in (P) • • 959 

Hofmann, W, H. Fatty acids of whale oil or fish oil ; 
Removal of the dlsagrceatle odour from Uie — 

(p) 324, 492f 

Hofsiiss, M. Ignititin of gases ; Apparatus for determining 

the rate of (P) 

Hogg, T. P. See Irvine, J. C 957 

Holbrook, R. A., and Victor (Chemical Works, Baking 

preparation (P) 1199 

Holcgreber, J. Benzene from petroleum or its distillates ; 

Production of (P) 17, B2:*r 

Holde. D., and H. Franck. Paraffin waxes ; Refractometrlc 

examination of 24- 

and (i. Mcycrheim. ABj)haltum in dark petroleums; 

Determination of 90.i 

Htdden, H. and C. .Tames. Yttrium ; Separation of i 

from yttrium eartlis 482, 787 

See James, V .• '908 

Holdsworth. P. H. See Williams, W. K 1914 

Hole, T., and O. R. Olsen. Filectrlo arc, furnaces ; Arrange- 
ment for clo.slng (P) 99 

Holland, E. A. and B, 0. Lace and woven or other fabrics ; 

Cimtlng with metal (P) 942 

Holland, E. B. Acetyl value of oils, fats, etc. ; Deterroln- 

ation of the '9i 

Holinndschc Zljde MaatschapplJ. Artificial silk ; Manufac- 

ture of (P) 949'' 

Holland!, F. See Zink, J 564. 803 

Hollc. T. L. filass-meltlng furnace (P) 1927 

Holleman, A. F. “ Organic chemistry ; T,aboratory manual 

of for beginners ” 378 

“ Organic chemistry ; Text book of " 378 

Holley, C. D., ami Acme White Lead and Col w Works. 

Lead pigments ; Manufacture of (P) 149 

Holliday and Sons, LUl., and others. Dyeing vegetable 

fibres (?) ^19^* 960r 

Substantive azo dyestuffs (P) 784r 

Hollings, H.. and 3. W. C<»bb. Carbonisation; Thermal 

phenomena in 

Hollis, A. Scrubber for gases (P) 190- 

Holmberg. B. Potassium xanthatc and mercury ; Volu- 

metric determination of-™- »•* 

Holmes, A., and R. W. Lawson. Lead and the end product 

of thorium 1-99 

Holmes, C. F., and J. Frlobis. Smoke separator (P) 64 

Holmes, Fi. M. Perfumes of lichens 199 

Holmes. H. B., and others. Insulating coating and methorl 

of making and R]>plylng it <P) 7w 

Holmes, P. J. Soil ; Sterilising of (P) 1191 

Holt, A. Palladium ; Rate of solution of hydrogen by 

Rubber ; Recent work on ”, . ....... .... 

and N. Bell. m-Xylene, ethyl alcohol, water , The 

Holt. T. P. Chloridlzlng leaching at Park City, Uteh, to 

recover copper, silver, and gold from low-grade ores 101 1 
See Christensen, N. C., jun 970 


Honda. K. Iron, steel, and nickel; Bel^ liiejggwi ^ / 
viurlatlona of magnetism and emctrieal nwatenoe'i^*^ 

of at high temneratures ...... , • • • * 

and H. Takagt. Iron and steel ; TransformattoM of — ^ 

at high temperatures 

Honcyman, K. W. Blast furnace for smelting copper- 

bearing concentrates ww 

Honlgmann. L. Knaraelllng sheet iron and the like ; Fro^ 

for 

Hood Rubber < o. See Earle, R. B. 667, 657, 660, 669, 94* 

See Kyrlakidcs, L. MO 

H<»okor Klwtrcichcmical Co, Set' Townsend, 0. P,....^j^.. 756^ 
Hooper, E. F. Cermany ami chimlcal industry. Dis- 
cussion ;• AIM 

Hooper, E. (J. Alloys ; Applitation of oslclum carbide in 

the formation of — Disc-uaslnn . . ...... ..... 4«0 

Chemical pnlp ; Blcacliing of : standard method. 

Discussion • • • ^ 

Hmivcr, T. .1. .SV Nutter. E. 

Hope, E.. and R. Robinson. /J-Gnosc(»pino ; Synttieili 

of 

Uopkinson, B. See Hadfield, R. A 6W 

Horn, A. (;. ticmentltlous materials ; Hardoniiv (P) lOw 

Concrete ; Proiass for waterproofing (P) 

Hornberger, R. Phosphoric acid in wdls ; Determination 

of — *** 

Horner, J. Foundry plant and machinery. Dio-oaaiings 208 

Horst, H. Ses Brune, * • • 

Horwood. E. J. Sulphides of load and zinc ; Treatment of 
-- — ^ 

Zinc blende and other mctellllerous 

.Separation of from ore concentrates and ulOM 

by flotation or granulation (P) 793, W70r 

Hoschek. A. B. See Sernagiotto, E 

Hoseason, J. II. Power and heat costs in chemical woriu. 

Discussion 

Hoskins, W. Tin ; Method qf recovering (P) WO 

Hoskins Manufacturing Co, See Btarsh, A. L 81 

Hostettcr, .1 . C. Magnesium in calcium salts ; Determination 

of 991 

Hottenroth, V. (Jcllulose compounds; Analysis of — j 478 

Formic acid ; Determination of • • 

Hottinger, M. Calorimeter for flowing liquids and gases (P) 448 
Hottlnger, R. Lacmosol, tlie sensitive component of the 
indicator lacnmld . . . . . . . . ... . . • • • • • - • - • 

Nitrogen ; Modification of KJoldahl s method for deter- 

mining * 

Houben, J. p-Nltroso-N-phenylglyclno and p-nitroso-N- 

phonylglyclne-o-carboxyllc acid ..... . . . . . . . . . - • *9* 

and K. Ftlhrer. Hydramlne-cthers and 


of tungsten salts to the analysis o 
Hough. H. L. Turpentine-condenser (P) . . . 
Turpentine ; Separating apparatus for - 


See Dern, D. 

Holzapfel, A. C. A. other Iron or steel 

stmetures ; Preventing owroslon of (P) »2o 

Hol»v«rk^Mi||^taduitrle^ A.-G. Fonnaldtdiyde ; Prexsess 

|{oaK.B. F« Om i*odtt0Mf<P) 45* 


and K. Ftlhrer. Hydramlne-cthers and hydraminM, 

Preparation of and of compounds of 

choline scries 

Houben, R. Concrete and mortar ; Manufacture ofjm- 

permeable and elastic (P) 90W', »or 

Hough, A. T. Tanning materials ; Not^ on the applIcatloB 

* of tungsten salts to the analysis of W 

Hough, H. L. Turpentine-condenser (P) .. 

Turpentine; Hcparatlng apparatus for (P)...^ 4J« 

Houser. J. A. Distilling apjiaratug (P) . . 1*7, liW 

Houskeeper. W. (C See, Madden. H. I>. • • • • • y • * ‘ * * ‘^ 
Houston A. C. London waters; Chemical 

logical cxaralnathm of the . (MotropoUtWl 

Water Board Reimrt, 1914) LIJ. 

River water and sewage ; 8ear^ for 

in . (Metropolitan Water Board Report)., 9BO 

Houston P. T. Cas producer apparatus ; Suction (P> 642 
Hovland’. H. B., and C. B. Fiankforter. Coi^l»er; Treate ^ 

nient of material containing (P) 7ff 

Howard, A. C.. and Minerals Seimratlon, Ltd. Agitatteg 

and aerating liquids or pulps ; Apparatus for lk7f 

See Broadbrldge. W ^ 

Howard, C. Rosin ond turpentine from wood ; Process for 

obtaining (P) ^ 

Howard. H. Paint : Rust-prcvcntlng — (P) W W 

Sodium bisulphite; Manufarturc 'TTT'^^VpV *"* SS 
Sodium bisulphite ; Manufacture ot eoM — “ 

Sodium bisulphite ; Bianufacturc of stable orystaiUiia 

Howard, \^H.^VjonVcrtcr gases'; Cottr’oil plant for M 

Garfield. Utah 

Howarth, M. See Field, H. H. *W. WJJ 

Howat, W. L. See Bleinlnger, A. V JJg 

See Stull, R. ‘gj 

Howe, F. Table salt (P) * • J™ 

Howe H. M. See Campbell, W. . . . . • • • • • ^ 

Howell, K. B, See Oeneral Blcotirlc Co* ^2? 

Bowail, 0* R. See FinAlar. A 

, BkyweUt 9* F* • See C, ^ 
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Hofie, It Ste Headenon, d. a 6«6 

Ho^M, O. a. 8h A«lk)abi, A. 0 863 

S<DWioii, B» B. MeUlB ; Extraction of precious from 

their owner (P) B0« 

Hoynei, W. J. Explosive (P) 1227 

Hofaea Safety Powder Co. See Waddell, W. C 944 

Hobbell, H. C. Storage-battery electrodes (P) 80, 555, 

Storage battery electrodes and their manufacture (P) 822, 

361, 601 

Bober, 0. A. See Porrot, E 804 

Bober, S. <See Gutbler, A 713 

Babert, CC Electric dry batteries (P) 427 

Hoberty, F., et Cie. Vinegar from milk; Manufacture of 

(P) 370 

Hodson, €. S. Invertuse solutions : Method of preparing 

strong from top or bottom yeast 802 

and T. S. Harding, llafllnose ; Pref)aration of from 

cottonseed meal 1102 

'^and H. S. Paine. Sucrose ; Is the inversion of by 

invertasc reversible ? 802 

Hodson, 0. F. See Dunn, K. J 316 

Hflbner, J. Annual meeting proceedings 723 

Cellulose ; Action of strong nitric acid on . Dis- 
cussion 121 

Dyeing ; Contribution to the history of with 

special reference to Scotland 452 

Indigo; New derivatives of . Discussion 575 

Power and heat costs in chemical works. Discussion 208 
Prints on textile fibres ; Production of last - — . Dis- 
cussion 573, 674 

Spongenrubber ; Manufacture of <P) 932 

Hfilsberg und (’o. Wood ; Impregnation of (P) 648 

Wood ; Process and apparatus for impregnating (P) 965 

Huerre. Cadicr (Junipenis oxycedrut ) ; Essential oil from 

the wood of 040 

Htkttlg, 0. P. Hydroxy- and dihydroxyauthraqiiinones ; 

Physical-chemical examin^ion of with special 

reference to tiielr mor<Wrdycing properties 589 

Hfittner, C. Cobait, nickel, iron, and copper ; Colorimetric 

determination of 614 

Hilts, H. Rubber waste; Process for regenerating vul- 

* oanised (P) 365 

Htiggenberg, W. See Bosshard, E 148 

HughfNi, H. E, Filters (P) 302 

Hughes, T. Distilling coal or other solid material ; Appar- 
atus for (P) 1083 

HiibWt W. 0. Incandescence body fm* electric lamiis (P) 954 
Hugounenq, L. Flour containing barium carbonate ; 

Oases oi poisoning caused by 214 

Suillard, A. Dryi^ apparatus (P) 187, J87, 409r 

Hnltgrea, C., and Wenborne-Karpen Dryer Co. Drying 

room (P) 990 

Xiln<P) lOOOr 

. Hultman, G. H. Coal gas ; Removing or recovering certain 

suhstances from (P) 17r,191f 

Holton, H. F. E. See Baker, J. L 562, 760 

Humann, A., and F. Te^sler. Graphite ; Method of purifying 

(P) 256r 

Sodium flu(^de and aluminium fluoride ; Producti<mof 

a double coitfpouud of , together with colloidal 

silicic acid (P) 760r 

Humann und Teisler. Bodium-aluininium fluoride ; Manu- 

Iketnre of (P) 200 

Humbert. B. Ferromanganese ; Melting <P) 793 

Btw ; Method of refining (P) ... 86, 204, 360f, 660f 

ami A. Hethey. Steel ; Production of direct from 

ore 561 

Hume, JT. G. Chemical analysis ; Means for use in , . 378r 

Huffllrey, J. C. W. Steels ; Pwt played by the amorphous 

phase in the hardening of 1167 

Httnphreville, L. Tin ; Rapid electrolytic method of pre- 

cliAtating 1228 

Humphrey, H. A., and W. J. Rusdell. Raising and frarcing 

uquids ; Methods and apparatus for (P) 998 

Humidireys, D. Woollen cloth ; Antiseptic treatment of 

(P) 746 

HumpbreyB, J. N. Oils, fats, and fatty acids; Hydro- 
genation of (P) 797 

Hmnphrles, H. B. P., and J. B. Donald. Evaporating 

ligoids ; Rotary dryers for (P) 63 

See Dodd, R 841 

'Httht, B. J., and W. T. Gidden. Zino sulphate liquors; 

Bleotrolysis and treatment of (P) . . 6^ 692, 962f 

A. Oast iron ; Conversion of into steel or 

^malleable iron <P) 1057 

H litet , A. Low4reedng liquid (P) 219 

lU H. See We^ C. A. 127 

1 Bye-Pioduet Coke Oven Co. 
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Huntley, L. G. Oil welUf Cause of decline of--— U 

Hupfdd, F. Palm oU as an edible fat 146 

Htttohin, H. W. Tin ores ; Assay of 262 

Hutchinson, G. C. Obituary 301 

Hutebinson, C. M., and S. Milligan. Manuring experi- 
ments ; Green . 1912 — 1913 988 

Hutchinson, H. B., and E. MacLennan. Soil carbonates ; 

Determination of 1065 

Soils ; Relative effect of lime as oxide and carbonate 

on certain 1065 

Soils ; Determination of the lime requirements of 982 

Hutchinson, W. S. Corundum ; Assay for by mechan- 
ical analysis 20 

Huth, M. See Siemens und Halske A.-G 871 

Hutton, S. P. See Naylor, W. N 81f 

Huxley, J. W. See Curtis, E. R 707 

Hyatt, J. W. Speech in acknowledgment of Perkin Medal 

(New York Section) 226 

Hyblnette, N. V. Copper ; Electrolytic extraction of 

from ores (P) 359, 861f 

Copper ; Electrolytic production of (P) 205, 361f, 861r 

Copper ; Separation of from nickel and cobalt (P) 794 

Hyde, A. C. Iron, steel, and cast iron ; Impregnation of 

with nickel (P) 1 160 

Hyde, A. L. See Storm, C. Q 1227 

Hyde, 11. and J. R. Steel making; Converter for use In 

^ (P) 1018 

Hydro-Apparatcbauanstalt .T. von Geldcrn und Co. See 

Frieso, 0 669r 

Hydrocarbon Co. See Ross, J. C 011 

Hydroil, Ltd. See Bedford, F 429r 

Hyiul, A. See Irvine, J. C 488 

Hyndman, U. M. Hydrocarbons; Treatment of heavy 

(P) 845 


I 


Iccless Refrigerator Co. Refrigerating apparatus (P) .... 407 

Iljln, L. F. Tannin ; Composition ul 481 

lijinsky, M. See Wedekind, R., und Co 20r, 73r, 348r, 415 

llleinann, R. Cement ; Manufacturb of — from spent or 

waste lime (P) 922 

Illgon, E. See Ullraaun, F 246 

immendorff, H. Lime rich in hydrated silica as a fertiliser 1165 
Immorheiscr, C. See Badlscho Anilin und Soda Fabrik .. 348r 
Imperatorl, V. See Soc. Italiana per il Carburo dl Calolo 77r 

Indra, A. See Flngerland, A 411 

Ingham, J. J. Bitumen macadam (P) 26 

Bituminous compositions fur roads, etc. <P) 201 

Ingliam, T. Seaweed ; Manufacture of products from 

and breatmeiii of paper, textiles, leather, etc., wiGi 

these products (P) 689 

Ingle, H. See Bray, M. 1 979 

Inibushl. Gas lighting and electric lighting in Japan 1149 

InncB, R. P. Leather ; Relation between the feel of 

and its appearance under the microscope 679 

lime-arsenic paints ; Practical observations in the 

preparation of 678 

Inncs, W. Lead oxide : Production of and apparatus 

used Uiereln (P) 604 

Red lead ; Production of (P) 876 

International Agricultural Corporation. See Peacock, S... 484 

International Color and Chemical Co. Paints, enamels, 

etc. ; Process of making (P) 888r 

See Bamage, A. 8 208 

International Ionising Process Co. Gas with preservative 

properties ; Production of a by means of the 

electric arc (P) 427, 555f 

International Metal Products Co. Iron ami alloy product 

and process of making it (P) 1214 

Iron ; Treatment of pure (P) 886f 

See Carnahan, R. B 424 

International Nickel Co. See Thompson J. F 264 

International Nitrogen and Power Co., Ltd. See Buckle, 

E. A 128 

International Salt Co., Ltd. Salt ; Manufacture of common 

(P) 265 

Internationale Celluloseester Ges. Cellulose formate solu- 
tion ; Preparation of (P) 196, 196 

Interstate Cottonseed Crushers* Assoc. Committee. Cotton- 
seed products; Changes in official methods of 

analyns of 1060 

lone Fire Brick Co. See Hideeker, C J166 

IbBldea, A. G. Combustible elastto fluid mixtures ; Memu 
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Johiw. C. 0. 2,8«])Qiydroxy<1.7,9<triin6th}rl- «iid 

hy^xy'1.7*diiiieUiylpurine 275 

Jobmon, C. W., and E. Hindman. Rhamnut Punhiam 
{Cauara Sof/rada ) : its history, growth, collection, 

and bibliography 1170 

Johnson, F. Brass ; Note on the annealing of 923 

Johnson, J. B., jun. Blast-funmee gas ; Cleaning and 

utilisation ot li«l 

BlasMumace sings ; Influence ot alumina on 1094 

Iron : Treatment of molten (P) 488, 927r. 970r 

Johnson, M. W., jun. Air for blast furnaces. Method of 

drying (P) 598 

Johnson, E. H., and 8. F. Bowser and Co. Oils and other 

liquids ; System for cleaning and purifying (P) 1192 

Johnson, W. McA. Silver- nlckel-coba It ores; Treatment 

of arsenical (P) 1015 

Smelting volatile metals ; Electrical process for (P) 86 

74nc ores : Ee<luction <jf in the electric furnace (P) 86 

zinc smelting ; By-products in electric 83 

Johnston, J. Diffusion processes : Utiliaation of in 

the preparation of pure substances 134 

Johnstone, (1. K. See Carruthors, J. H., and Co., Ltd 632 

Jtdmstono, B. J. Monosites from some new localities 55 

Jollot, J. Cellulose ; Production of lustrous threads with 

a basis of <P) 958 

Bmokeless powders with a nitrocellulose basis ; Manu- 
facture of (P) 987 

Jollos, A. Beverage from dairy' residues ; Preparation of a 

salutary (P) 842r 

Jolly, H. E. Gold ; Determination of in by-products 

containing platinum and iridium, etc 1091 

Jolly, J. B. Gas producers (P) 411 

Joly, J. Eadium ; Local application of in thcraijoutlcs 1171 

Bublimation : The temperature of 106 

Jona, T. Oil of Arteme*ia arborr^renK, L 1072 

Jonas. A. See Bayer, F., und Co I08lr 

Jonas, K. G. See Semmler, F. 765 

Jones, A., and Bartlesville Zinc Co. Zinc residues : Treat- 
ment of (P) 1058 

and 0. W. Parr. 8ilk ; The fading of dyed 480 

J onesr B. M. N itrogen tnoxidc ; Dissociation of gaseous 1 206 

Junes, C. Photomicrography ; Media of liigli refractive 

power for 221 

Jones, D. T., and II. V. Wlieeler. Coal ; Composition 

of 1082 

Coal ; Composition of . Tar olitainHl by distilla- 
tion in a vacuum 192 

Jones, £. C. and L. B. lius ; Apparatus for manufacturing 

(P) 411 

Jones, G- C. Seale in steam boilers, surface condensers, 

etc. ; Means for preventing formation of and 

for removing it (P) 1080 

Jones, H. E. Phosphate in l)a!'ic slag ; The Wagner test as 

a measure of the availability of 760 

Jones, J. E. 8. Cathode and anode for rapid electrolytic 

analysis. Discussion 445 

Jones, J. G. Hiilphur dioxide , Apparntus for making 

(P) 061 

Jones, L. A. Light f«ourcc ; New standard 1197 

Jonqs, L. B. Oil-gas ])ro<luced in the Jones apparatus; 

Analysis of 541 

Jones, M.. and A. Lupwortti. a-Bromonaphthalene : its 
physical proiiorties and use in the determination of 

water In moist alcohol 888 

Jones, S. M. See Baumann, L 470 

Jones, W. “ Nucleic acids. Their chemical properties and 

physiological conduct, ” 572 

and Jones and Attwood, Ltd. Sewage and analogous 

liquids ; Apparatus for purifying (P) 1170 

Jones, W. H. See MitcheU, A. F 792 

Jordan, H., and others. Azo dyestuff; Red (P) .. 743r 
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Kooper, W. D. Milk ; Determination of the viscosity of 

08 a means of detecting addition of water 708 

Kopaezewski, W . Maltasc ; Influence of acids on the 

o dialysed 368 

Squill ; The toxic principle of the 664 

Koi)otschd, E., and L. Karezag. Salicylic acid chloride ; 

^mparation of 217 

and ot^rs. Monosalicylide ; Production of (p) 374 

See Karezag, L • 948* 

Eopp^, H. Blast-furnace coke 1042 

Gas and coke ; Vertical retort oven for the production 

Sulphur-bearing mato^'ls ’ Treatment of (P) . . . 643 

Washing oii ; Separation of light oils from and 

onvi IT ^ene^ting the washing oU (P) 411 

«nd H. Koppers Co. Coke ovens ; Charing (P) 9J0 

gas generator ; Cupola (V)......?. 782 

Hydimrbons contained in natural gas ; Separation of 

Oily substances ; Fractional distillation of (P) ! . 783 

oteam generated by quenching coke ; Method and means 

for utilising (P) II97 

-«.i • Apparatus for dischar^ng (P) .. 643r 

»na N. ^ngersdorf. Zinc ; Muffle furnace for the 

production of (P) 870 

Koppeschaar. K. Evaporation in the cane and the beet 

sugar factory " 224 

KomdOrfer, A. Silver in Aroenlum eoUoidale and ArgetUum 

. prUeinieum ; Titration of 1225 

Korte, C. Briquetting nutchines (P) 1080 

Kossel, A. See Moll, F 867r 

Koesowioz, A. Calcium cyanamide ; Behaviour of some 

ftinai towards IlOO 

JMItriflMtion and denitrification in arable soils ; Influence 

organic matter on 841 

xTttrogen ; Question of the assimilation of elementary 

by yeasts and mould fungi 706 

Eos^irtschew, 8. Acetald^yde ; Nature of the reduction of 

— " by liviim yeast 328 

and W. Brilliant. Toast juice ; Bynthods of nitrogenous 

substances In maceration 706 

Koydl, T. Pectin substances in beet sugar factory products, 

600 their influence on the determination of rafflnose 1102 | 
Krais, P. Colour measurement and nomenclature ; 

Industrial applicability of the various systems of 

®'*™>ober, G., and " Veto Company ” Vertriebsges. 
leather scrap ; Manufacture of a solid and elastic 

mass from (P) 

Kraneblel, J. V. Drier ; Centrifugal (P) 

Krapf, B. P., and J . H. Flannery. Ink ; Luminous (P) 

**!M*6fevil, V., and G. Weissenberger. Portland cement; 

Presenoe of ooiabined nltn^en In 647 

D. BssSpenoe, D 658 

AstOenstallUeetrieOo 425 


197 

431 

64 

798 
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^0*®* E. y py preparations or extracts ; ^ 

Krause, G. A. Drl^ w ooneentratod mr^ueti { 

for obtaining without loss (p) 

Evaporating and concentrating solotions and Summww ,, 

cbemical reactions; Apparatus for (P) 64, 

Gases ; Purification of by moans of eleotrio oturents ^ 

(P) 491, liflt 

Krausliaar, W. Inflammable gases in the air; Apparatus 

for detecting and determining (P) 196 

Kraitss, and P. St&hcllu. Nitrogen and oxygen; Pre- 
paration of compounds of (P> 649 

and others. Nitrogen compounds ; Process and apparatus 

for preparing (h 649 

Krefting, A. See Norsk 'Tangsyndlkat 840 

Krefting, P. Furnace ; Filectric arc for melting and 

extracting metals from ores (P) 650 

Kreidi, I. Knamel ; l*roduction of an opaquing agent tor 

white (P) 71 084, 

Enamel ; White (P) 

Enamolllng composition (P) 921 

Enamels ; Production of cloudening agents for uf ff in 


making wliite (?) 

Kremann. R., and H. Klein. 


75Qr 


1 ui r«i- " Tflpalniltin, stearic add, 

. Iwmitic acid ; Tlie ternary system 928 

and R. Kropsch. Trisiearln, steario acid, palmlUo acid ; 

The ternary system 029 

ami J. Lorber. Don-magnosiuin alloys; Electrols^c 

. separation of from aqueous solutions 792 

and R. Maas. Iron-nickcl alloys deputed at hlito 
temperatures from sulphate baths ; Metallographlc 

and mechanical InvesUgation of 791 

and others. Copper-tin bronzes ; Elec^lytlo separation of 

and their InvesUgation 556 

Iron-nickel alloys : Klectrol^io separation of and ^ 

their examination 28 

Zirconium-, aluminium-, antimony-, and chronrium- 

bronzes ; Attempts to produce oleotrolyUonlly T52 

Kremers, J. G. Sugar ; Process for refining (P) 977 

Kreps, V. Saffron yellow in white wine : Detection of — 1106 
Kressmanu, F, W. Ethyl alcohol from wood waste ; Manu- 
facture of , Hydrolysis of white siwuoe 866 

Osage Orange ; The value of as a dyestuff 644 

Kreusler, H., and General Electric Co. Alloys of tungsten 
and like highly refractory metals ; Manufaeturs ofl 

^ (P) I0l6f 

Kreutzinger, A., and E. Juenger. Soap (P) ^ 148 

Krieger, F. See Schmidt, L 665 

Krieger, L. See Caplain, M 6O7 

Kroll, V. A. M. Agglomerating finely divided granular 

or friable materials ; Processes for — (P) * 60^ 

Kronen, J. See Toelle und vom Hole 667 

Kroner, P. A. See General Electric Co 694 

Kropat, K. Fat In cheese, butter, and cream ; Rapid 

determination of 498 

Kropp, P. Separating apparatus (P) II44 

Kropsch, R. See Kremann, B 929 

Eroupa, K. Beer; Manufactnre of non-alcoholic (P) 

^ 497, 609f 

Erilger, £. Potash salts ; Removal of the magnesium 

chloride from by treatment with alcohol (P) , . 766 

Potassium chloride manufacture by athe continuous 

method ■ 194 

Krttgor, E. A. Tungsten or its alloys ; Manutootom of 

filaments of (P) 795, 

Erilger, J. See Grube, 0 75, (T* 

Krug, C. Pasteurising liquids ; Method and apparatus to^ 


and H. 


(P) 

BdUert. 


Leather ; 


710 


Process for graining and 

waterproofing spilt. Inferior, and weak (P) . . , . 610. 

Krumhaar, H. See Windisch, W 816 

S>ui^^, F^,^.-G^.^^£lectFode holders for electric fumaoes (P) 4B7 

Electrodes for electric furnaces (P)* .* * .* . .* ’ .* * .* .* * .* .* * * H 
Electrodes of electric smelting furnaces ; OooUng t^ 

lower (P) ^ 

Erupp, F.. A.-G. Grusonwerk. Separation of sevefat Uadli < 
of matorials in a single operation ; Blagimtic — i 

(P) * 461 

Separators ; Magnetic (P) . . . . S69, 861f, 426. 60ari |696r 

Kruse, J. S. Blocks or the like tor road or other pucooMS : 

Formation of (P) III 

Kruson, I. A. See Montgomery, B. T 16f| 

Krzisan, R. Saffron ; Examination of lit 

Knbierschky, K. Bromine ; Apparatus tor Vbie Moduelton 

of * m 

Distillation, absorption, and like proostsit; flniniMft 

apparatus for — — (P) » i , , . ^f4t 

Mineral oils and similar prodnete ; Ptmms nskl ' ; 
isappaiatiis tor distllllnff <P) §6, 

KttohB,O.Mv matte €ii»vefti6int1too«ie,Vteti,,.;^.<v ^ 
Knsffsi, A. rmm m ^ ^ 
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Kilbl. H, Portland cement diidter; pa componnd, 

8ClaO,Al«0^2BiOc, and the elite of JJ5 

Portland eenwnt ; The fronin 3“» 

Ktlnsel, K. See Hohdnfeld, F 165 

Kttppew, H., and A.-G. Peiner Walewerk. Phosphate slag 
for agricultural purposes; Treatment of (v^ 

KUppcrs, J. Kiln for removing the ehemfeallj’ combined 
water in ainc Hulj)hide and other pigments and 

Blmllar materials ; Jlotary tubular (P) < •!« 

Kflppers, K. Tubes of glnss or the like ; PrfHTss for shaping, 

mnduating, or calibrating (P>- hi I 

KUtzor, A. Waste water: 'I’anks for separating corii- 

busUble ll(|ui(lH and solid matter from (P) .... •'*oj 

Kuglcr, H. W. Rubber ; llcclaiming (P) «7ftr 

Kuhn, A. I). J. Sulphite pulp ; Manufacture of 744 

Kuhn, E. W. Brewing procosseH (P) 608 

Condensing or concentrating milk and other Iniuids by 

flltration (P) hOr 

Fermented beverages ; Manufacture of (P) ofiu 

Kulire, K. D. See Bardwcll, C 15. 1043 

Kulisch, P. Malt-wines oud their relation to the German Jaw 212 

Kummerer, I^. See Weigert, F 013 

Kunberger, A. F. .SW O'Donnell, C. J Oil 

Kunckcll, F. Indigo ; Some new derivatives of 305 

Knnert, P., and K. Acker. Naphthol AS and its application 

in dyeing and printing J70 

Chem. Fabr. Grieshelin-Elektrop <4<r 

Knnhclm und Oo. Ammonia from its elements ; Pnaluetion 

of using cerium nitride as catalyst (P) 1154 

Kuntae, L. See Hcrzfcld, A 656 

Kumakow, N., and J. Rapke. Copper ami nickel ; Hardness 
and modulus of elasticity of Isomorphous mixture of 

752 

Kurauiann. J. Potassium lauratc and oleate ; Oelatinisation 

of solutions of . and of mixtures of the two — 701 

Kusnetsow, K. Aldehydes; Catalytic de<*omposltion of 1115 

Kurn, ». See Stock, A 549 

Kutscherow, L. Isoprenc ; Transfonuation of dimethyl- 

allone into . Isomeric transformations of 

hydrocarbons with two double linkages *133 

KtticL H., and others. Metals ; Production of refractory 

^ _(P) 361r 

Kuairtan, S. B. Silica ; Modlflcation of the usual method of 

correcting for included salts 162 

See <3ooch, ¥, A 44 

Kyriakides, L. P. Barbler-Grignard reactions ; .Some . 

Prenoration of unsaturnted liydrocarbom. with 

conjugated double linkages 502 

].3-But^iene hydrocarbons; Preparation ol . 

Isogenic decomposition and catalytic dehydration 

of h^Toxy compounds 612 

and others. 1.3-Diols; Process for preparing (P) . . 567 

Inoprene ; Production of (P) 567 

See Earle, R. B 567, .567, 942 


L 

lAannann, F. Elastic loam from volatile solutions ; Alauu- 

facture of an (P) 36.5r 

LabM, A. DIphenols and triphonols and their derivatives ; 
Manufacture of solid products by condensation of 

^ (P) h74 

TAbb^. L. L. T. Celluloid or like substitutes ; Manufacture 

of (P) 1045f 

Lai^t B. Oils ; Treatment of (P) »30 

Lad<^e-C*hristy Clay Products Co. .S'ee Miller, R. H 921 

Lacy, B. S., and Roesslcr and Hasslacher Chemical Co. 

<Methyl chloride ; Manufacture of — (P) 1075 

Ladd, J. B. See Bent, Q 13 

liodoff, I., and W. D. Edmonds. Arc-light electrode (P) 1044 

Lagrange, P. Syrups ; Product for simultaneously 

decolorising, defecating, and clarifying (P) — 878 

Viscose and similar pnalucts; Process for rendering 

Impermeable articles made of (P) 417 

LahocinskI, Z. See Biluchowskl, Z. Z 1195 

lUlnd, «^Mttnt*, A 213 

LatnA, B, E. Graphite; Chemical process for purifying 

, M . natural (P) 550, 760r 

'MNL M. B., and J. H. Raney. Petroleum cro«dsions; 

Trcaimentof (P) 1197 

f- Cnpcous chloride ; Proceas for reducing (P) . . 969 

Pwoess of roasting (?) 1161 

fOTnace (P) 1161 

^ g. JWck Copper; Precipitation ol — from 

m ¥ 59e 

» ..i nw 


Lamb, K. F. Paper ; Tests for determining fluaUty of — IWsJ 

Lamb, M. C. Tannins ; Colloidal 708 

Lambert, M. E. R. J. M. Sugar factory a^ reHnery 
massecuites ; Apparatus for crystallising and 

draining (P) *96 

Lamberty, C. Rubber substitutes ; Manufacture of (P) 932f 

Lambot. J. Furnace for melting glass or metals ; Tilting 

(P) 832, 882f 

].amon, D. Iron and steel ; Treatment of— —(P) 649 

liflmont. Copal from the i’ongo 149 

Lamurt, J. Titaiiium-iroii alloys 595 

Lam])art. .T. B., and A. MQller. Stropliauthin in scwls and 

tincture ; Dcteniiination of 216 

I. .iimpIouKh, F. E. E , and J T. Scott. Mctellic eutectics ; 

Growth of 968 

Lamsens, O. M. Beer ; Process of charging (P) 830r 

Filter (P) 588 

J, ance, R. D. Metals ; Extraction of from pyrftic or 

other ores as metal, sulphate, sulphide, or oxide (P) 426 

Zinc ; Extraction of from holutions of zinc sulplmte 

or other zinc .salt (P) 421 

Landau, Krcidl, Heller und Co. Sec under Vcrcin. Chem. 

Fabr. Landau. 

Lander, G. D., and .T. J. Geake. Arsenic, copper, and iron ; 

lodomctry of 876 

(Astor seeds; Detection of 763 

Landin, J. Liquids or gases ; Process for rendering 

radioactive, and activating substances for the 

purpose (P) 864 

liandis, W. 8., and American (*yanamid Co. (Jalcium 

(surbide ; Process of crushing and grinding (P) 7(j^ 

Nitrogen ; Process and apimratus for Axing atmospheric 

(P) 864 

Phosphates ; I’rocess tor rendering Insoluble 

soluble (P) 878 

Phosphoric acid ; Produe-tion of available (P) .... 606 

Landroth, C. P. Electrochemical treatment of liquids ; 

Process and apiiaratus for the (P) 971 

Electrodes ; Treatment of (P) 796 

Water ; I’rocess and apparatus for treating (P) , . . . 668 

Landrieu, P. See Jungileisch, E 591 

Landsberg, L. Asphalt-like musses and derivatives 

tlierefrom ; Manufacture of (?) 548f 

Landsteiner, K. See Herzig, J 671 

Lane, R. C. See Prentiss, F. H 860 

Lang, A . Heating sulistant'es by tlie lieat generated in the 
formation of metallic sulphides and other sulpimr 

compounds (P) 346 

Vermin ; Combustible for dostroying (P) 663 

and H. F. von Heldencck. iron ; Protection of from 

rust (P) 89r 

J,ungdon, S. C. See Byers, H. G 1094 

liungu, F. See Ehrlich, F 273, 659 

I.ange, O. Dry-dyeing of furs and fur goods ; Process for 

the -(P) 262 

Langcl, .T. See Warynski, T 153 

Langer, H. Drinking water ; Sterilisation of small quantities 

of 1110 

Langer, T. Malt ; Formation ol eolour and aroma in curing 

271 

Langguth, E, Ores ; iVmccntratlon of oxide or carbonate 

by flotation (P) 598 

Silver-load -zinc ores ; Treatment of by smelting 

with zinc chloride or its double salts (P) 698 

Langlct, A. Soda-cellulose spent lyes; Recovery of by* 

jiroducts from 807 

Langlois, M. J. and G. H. Comonts or agglomerates for 

constructional purposes (P) 423f 

Langmuir, I. Tungsten lamp ; Disappearance of nitrogen 

in a . Chemical reactions at very low pressures 245 

and G. M, J. Mackay. Hydrogen ; Dimociation of 

into atoms 919 

Langstein, E., and P. H. Prausnitz. Platinum ; Detection 

of by means of stannous chloride 769 

Lannoye, A. Bleaching fibres for the manufacture of paper ; 

Process for (?) 182r 

Lanz, H. Milk separators ; Centrifugal — (P) 842 

l.apworth, A. Jones, M 888 

Ijiraliee Flour Mills Co. See Bstsbrook, A. W. 803, 938, 1218, 1218 
Larguier des Bancels, J. Resinates ; Photochemical 

properties of coloured— 1099 

Larivei, F. F. Textiles in the form of yams, slubbings. 
rovings, and slivers ; Cleaning, washing, ana 

otiierwise treating (P) 916 

Larrondo, I. Sugar ; Process for deoolouriBing (P) . . 212 

Lasbordes, £. Bleaching textiles by means of stearine 

emulsions (P) 418 

Lasagne 0. A. F. See Lombani, V. N. F. 848 

Laidia, A.h. See Chem. Fabr. Grtesheim*BlektKmi lOr, 41tr, 747r 
LMUtf-Oohn. Solplitte indp wiiie lyee ; I)li 9 oaia o| 
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JjMm, a. J., wid V. If. mai. liquid ; Cbemicul treatmcat 

of large quautitlea of (P) M2 

T^Rsieur A. Sh Kllng, A 262 

Latdheri J. W. Steel: Apparatus for manufacturing and 

refining (P) 80 

Latahaw, W. I. See Rudnick, P 704 

Latten, M. See Bayer, F., iind Cy 847^^ 347, 

Laufer, W. ArtJftclal stone from natiiral-nK'k waste ; Pro- 
duction of (P) 504r 

T^ughlin, A. See Reuleaux, J 780 

Laurent, J. L., and L. Peltier. Pulverising, Busifyiiig, an<l 

reheating liqneflcd gases ; Apparatus for (P) , , 906 

Lament, L. Iodine from marine algae ; Extraetion of 

(P) 920 

J,aurie, A. P., and others. Egyptian blue 91 

T.«.ursen-Schjiklt, J. P. Candles; Manufacture ot eoni- 

poslt.e (P) 003 

T.rfiUBchke, (1. See Huff, O O47 

Lautier fils. Perfumes ; Removal of in enfleurago with 

fatty bullies (P) 613. 084 

Lavers, H. Se.e Minerals Separation, Ltd 869 

J.aw, D. J. Leather ; Relation between the feel of 

and its apt>earanec under the microscope. Discussion 581 

r>a Wall, H.. and L. Forman. Chicory ; Detection of 

in decoctions of chicory and coffee 38 

Jjawrcncc, L. W., and F. F. Bahnson. Tobacco ; Process of 

treating (P) 1118 

Lawson, R. W. See Holmes, A. .* 1200 

lAxa, 0.. and A. Koneeny. Milk separator slime ; The 

lipoids of and their importance for the 

formation of milk fat 214 

Leach, P. L., and Moore Filter Co. Filter-leaves ; Method of 

clcAning (P) 822 

licadbeater, J. W. Peat ; Process for treating and utilising 

(P) 17f, 1001 

Lean, F. O. P. Hugar from cane ; Process for making 

(P) 211 

Leask, H. N. Refuse-destructor (P) 276f 

Refuse destructor and other furnaces ; Apparatus for 

charging (P) 989 

fyeasman, E. L. See Storey, O. W 695 

Leather, J. W. Milk ; Detection of added water In . . 1068 

and J. N. Mukerji. Potassium nitrate, sodium chloride, 

water ; The system 1(>07 

and J. N. Sen. (a) Magnesium carbonate, carbonic acid, 
water, and (B) calcium carbonate, magnesium 

carbonate, carbonic acid, water ; The systems 1007 

l.eavitt, F. M., and Leavitt-Jnekson Engineering Co. Water, 

sewage, etc. ; Purification of (P) . . 372, 378r, 842r 

Lebeaii, P., and A. Damiens. Carbides of uranium and 
thorium ; Composition of the gaseous mixtures 

produced by the action of water on 648 

and M. Picon. Hydrocarlmns ; Hydrogenation of cyclic 

by means of sodammoniuni 637 

Polycyclic hydrocarbons ; Hydrogenation of by 

sodammoniiim. Preparation of tetrahydro 
derivatives of naphthalene and acenaphthene and 

dlhydro-anthracene 913 

Ja)bedeff, S. V. Allene; Polymerisation of 1224 

Allenic group ; Polymerisation as a means of detecting 

the 1225 

Hydrocarbons of the diallyl series ; Polymerisation of 

1224 

Hydrocarbons of the divinyl and allene. scries ; Velocity 

of polymerisation of 1224 

Polymerisation ; Studies on . Diethylenlc hydro- 
carbons 1223 

and N. A. ftkavrouskaia. Hydrocarbons of the dlvinyl 

series ; Polymerisation of some 1224 

Leblanc, E. Condeiising acid vapours ; Apparatus for 

(P) 311 

Leblanc, Ledoyen ct Cle. Fertilisers from leather waste ; 
Manufacture of soluble nitrogenous and phusphatie 

(P) 494 

Le Camphre Soc. Anon. Cellulose, turpentine, and resin 

oil from resinous woods ; Manufacture of (P) 248 

a. Iodine solutions ; Titration of alkaline 1117 

I>ecooq, £., and J. Pieters. Coke ovens ; Methods for the 
measurement of the energy consumed in regenerative 

. Exact determination of this quantity of heat 188 

Leoocq, E. G. A. Coke ovens ; Regenerative (P) . . 643f, 826f 

Leconte, A. Flax; Purification, deoolorlsation, and dis- 
infection of by means of sulphurous acid (P) . . 968 

r.iedebo«r, F., and A. E. Berkhout. Soli sterility in Java . . 1066 

LecImitfR. Butter: Presence of coconut oil in genuine 98 

Honeys ; Examination of Belgian 483 

lederer, A. Sewage; Btochemioal oxygen demand of 1168 

and B. Ledirer. Dyeing wool by means of furfural; 

VkDttM fot - I J (PJ ... 

— la# 
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Lederer, A. and 

Lignooettuloses : Separation and leoovery of volatfie 
acidi^^m^hy] coio^unds, and ftirfuran bedtee bom ^ 

and Weatinghousc lamp (U). MotalUo 'fllameots* , 

electric lamps ; Manufacture of (P) llbTr 

See Meunier, G 91^ 

Ledoux, A. D. (^opin-r ores ; Process for chloridising ^ , 

(P) 88, 144f, irir 

Ledoux, Ji Mechanical precipitation in the determination 

of sntphiirii- scid. Hulphates, oalclnm, and potassium 885i» 
liCe, Q. P. M., and W A. flramc. Electroplating ; Apparatus 

for — a*, 806, aoer 

Leech, B. Picce-dyed fabrlcK ; Cauwi and prevention of the 

defect in supi)oscd to be duo to a splitting of 

the fibre of silk 018. 

Leech, W. T. R., and A. Edwards. Gases produced by dta* 

tillation of coal ; Treatuieiit of hot (P) 

Leet, L. T., and Water and Sewage Purification Co. Sewage 

disposal (P) 80* 

Leetham, H., and Sons. Ltd., and 8. Leetham. Flour; 

Milling of (P) 08^ 

Lefebure, V. Celluloid ; Absorption of gases by 307' 

" Le Fer ’* Boc. Anon. Iron ; Manufacture of electroiytle 

, —pn 630r- 

See Boucher, A MMr 

Lctovre, J. Manures ; The movements of in the ioU. . 1184i 

Lefdvre, P. E. See Boulais, G 473, 30#; 

L6ger, E. Barbaloin ; Method of converting Into 

^-barbaloin 733, 

Homonataloln and nataloln ; ronsitiution of .... 276 • 

Homonataloln and nataloln ; Optical Isomerldes of 

and their reciprocal transformation 311 > 

Legg, L. N . Kiln for burning clay-ware ; Continuous (?) 250* 

Le Oloahec, L. Iodine ; Apparatus fur subliming (P).. 032! 

Lehmann, A. Reserve under sine dust and stannous ohlor^ 

discharges 341- 

Lehmann, F. Argentum eoUoidaU ; Simple method of 

valuing 1074: 

and J. Stocker. Glue ; Manufacture of vegetable (P) 33#*.' 
Lehmann, K. B. Fats; Suitability of hardened for 

human food 733l 

Lehmann, M. Patchouli oil 101' 

Vanillin .• 43f * 

Leighton, A. Ether; Cool flames with lOOOh 

Lelmdfirfer, J. Fats ; Hydrogenated SOS'; 

Leinert, C. H. Drying gases ; Apparatus for (P> • 533' 

Leiscr, H. Tungsten and molybdenum powder ; Maim- 

facturo of heavy crystalline (P) 330 > 

Leistc and C. Sticpel. Rosin In fats and soaps ; Determina* 

tion of lOOlh 

I.«ltc}), H. W. Silicates in soap ; Qualitative test for-—— 1032'! 

Leith, C.K. Iron ore output of the world 201' 

Lelarge, H. A. A. J. Chemical roaotiuns ; Apparatus for 

facilitating by means of catalysis (F) . . . 

Lely, D., jun., and L. Hamburger. Thorium, uraninm, 

zirconium, and titanium ; Preparation of .... 349^ 

Lemmens. G. J . Cooling molten fats and such like substances 

(P) 148.. 

Lommerniann, O., and L. Fresenlus. Ammonia ; Volatilisa- 
tion of from soils , 1100'* 

Le Morvan, A. Water-gas, oil-gas, or both ; Production of 

in horizontal coal-gas retorts (P) 585*. 

Len, R. N, Sodium sulphide In a standing sulphldn, dye- 

bath ; Rapid determination of 013 . 

Lengersdorf, N. S^ Koppers, H 8870 * 

Lenher, V. Gold ; Auto-reduction as a factor In the fne- 

cipitation of metallic 702 » 

Lenox, U. See Guest, W 900* 

Lenz, W. Cadineno from Daniella fAurt'/cra 735 . 

Leo, K. Ammonium sulphate ; The coloration of , . 361 

Leon, J. C. Y. Air ; Apparatus for ascertaining the degree 

of purity of (P) 770f 

Lepape, A. See Moureu, 0 lU#: 

Lepetit, Dollfus and Gansscr. Amylaceous substances; 

Process for rendering soluble (P) SOO"* 

Pancreatic extracts ; Stable for Industrial use (P) . . 318 

Leprince-Rlnguet, F. Coal ; Absorption of gases by . . 
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-Aleldriims, Lid. 8re .Scorer, A. 11.“ 842, 1170 

Melia, T. W. See Hale, F. li 30 

Mellanu, E. Hardened oils 701 

Mellen, (L Brass ; Process for setxirating and rocovoring 

zinc from— — (P) 609 

I and United Aliimmium Ingot Uo. Ahiininiuin and Its 

alloys ; Flux and process for purifying (P) . . . . 654 

Melting-furnace (P) 554 

Mellct, 11. See Uhuard, E 1071 

Melliii, M. L. TemiM>rature ; Devices for measuring (?) 1076 

5Ielling, S. E. Salford sewage ; Purilieatfon of on the 

lines of the Manchester experiments 1124 

•Sewage; Oxidation of witliout the aid of tUtcrs. 

Disrussion 537 

Mellis, H. J. Pumping or raising liquids ; Method and 

apiMiratiis for- ^(P) 408 

j Mellon, It. it. AVr Strong, W. W 1193 

j Mellor. J. W. Firebrfeks ; A(‘tioii of Hue dust on 260 

, Fireclay in wwl mines 1009 

Olazes ; Bdiaviour of some in the glost oven. 

I Damp and dry siwts 268 

! Pottery ; Note on niugnetic 267 

See Wicks, II 258 

Melotte, J. Sefiarntors for liquids; Uentrifugal drum — 

(P) 1218 

Mencke, F. (’. See Weeks, (‘.A 187 

Mendel, L. B. See Osborne, 'V. B * 708 

See Street, J. 1» 3218, 1218 

Mendelssohn, A. See Mirhaclis, L 98 

Mencgault, A. Vinegar ; Apparatus for the maniifaeturo of 

(P) 668 

! Meneghinl, D. Fuels ; R«.*viow of recent work on .... 1104 

Mongelbier, O. Sugar cane ami other makTials ; Apparatus 

for obtaining juice fn)in (P) 841 

.Sugar cane and similar saccharine material ; Extraction 

of juice from (P) 607r 

Memie, E. Ores ; Metliod of heating in two chani1>er8 

or retorts arranged behind each other (P) 1096r 

i jMcuzel, W. See BorcJiers, W 870 

Menzles, 11. (?.. ami J. E. Altken, Pajier suitable lor security- 

cheques , Manufacture of ( P) 808r 

Menzies, W. 1). ami J., and ” S O.S.,*’ Ltil. Nitrogenous 
waste, sewage: sludge, etc. ; Apparatus for the 

destructive distillatiou of (P)^ 1111 

Merclor, L. Adoniit rernnlte ; ConstituentB of 664 

Mercier, P. (’olloids ; .Metliod of reuderlug insoluble (P) 209 

Merck, E. Agar-agar iireparations giving clear solutions ; 

Prei>aration ot (P) 668 

Alkyl- and arvl-amiuometbylalkyl ethers ; Preparatioisr 

of (P) 668 

Alkyloxyaryl-, dlulkyloxyaryl-, and nlkylenedioxyaryl- 
arnlnoproijnneB or their N-monoalkyl derlvatlvc»; 

Preiiaration ot (P) 807 

Hydrogen wroxide ; Inereaslng the stability of In 

neutral li<|uid or solid iiiediu (P) 881 

“ Merck's annual report, 1012 " 606 

Phonyl'rt/8-dIbromopropionio acid ethyl ester ; Pre* 

{Miration of stable (P) 608 

Meredith, W. F. See Rosal, A. J 506 

Merejkowsky, B. K. Mcthylencoyelopropane and dlvlnyl .. 1225 . 

Merkel, B. See Bayer, F., und Uo 881r 

Merling, D. See Bayer, F., und Uo 569f, 889 

Mcrrell, I. S., and Merrell-Soulc Co. Desiccating and 

ix)llcvtmg aiiparatus (P) 408 

and O. E., Merrell and Mcrrcll-Soulo Co. Solids from 

liquids; Process for obtaining (P) 660 

Merrell, L. C., and Merrell-Soule I'o. Desiccating ; Process 

and arquiratus for (P) 127 

Mcrrell-Soule Co. Finely-divided solid inuterials suspeudod 

In air or other fluid ; Recovery of (P) 1024 

Mcrriam, H. F. See Briggs, T. L 185 

Merrm,C.W. Filter-press (P) 541f 

Merrill, E.H. Dolbear, C. E 489 

Merrte,M.H. .Siee Kem. E. P 142 

Kersereau, D. Automobile gaadline ; Substitutes (hr — „ 629 
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Mersey Ohemietl Worics, Ltd., and F. Aekertnann. Aio 

dyestofti for wool ; Manulacttire of iuono> (P) 

Mwtens^ ^6.^ Caj^mposltions w'hich do not cause rusting 

Merton. A. II. Cyanidlng ; Use of lime in 

QoM and silver ; Precipitation of by means of zinc 

dust 

Merton, T. R. Vania ; Fruduetion of high bv means 

of finely-divided eopjxir 443 

Mert, A. R. Kelps of the Alaskuu I'uast ; Composition ot 

giant 134 

and J. R. Llinlemuth, J’otassium chloride troni freshly 

cut kelp ; Leaching of — r- 1086 

Meserve, P. W. See Seidell, A ^ 499, 1219 

Messel, R. Annual dinner ; Speech at 72' 

Annual meeting proceedings 710, 719. 720, 722, 723, 723 

Messersohmltt, A. Alkali oomiiounds ; Production of 

from silicates containing tliew (P) 353r 

Alkalis from natural rocks ; Method of extracting 

(P) 353r 

Fertilisers ; Production of — — (P) ]54r 

Hydrogen : Apimratns for producing by altiTuate 

oxidation and reduction of iron (P) 137, 256f, 2.'>6r, 806r 

Hi'drogon ; Production of hj alternate oxidation 

and reduction of iron (P) 136, 137, 313, 313, 593r, 593/. 

, 866r, 962r, 962/ 

Manganese ores or iron-maiigaue.se ores ; IThc of In 

contact processes (P) 201, 354/ 

Potassium and sodium compounds ; Extraction of 

from alkalis wliicli contain silicates (P) 422/ 

See Chora. Fabr. Rhenania 136. 153, 327, 550 

Metal Treating and Equipment ( o. See Sacerdote, G 1014 

Metallbank u. Metallurgiseiie (Jes. Iron ores, pyrites cinder, 
etc. ; Production of sintered proilucts rich in 

metallic iron from One (P> 

Roasting furnaces ; Stirring device tor mechanical 

^ (P) 

and H. Kiencke. Sulphuric acid and normal sulphate from 

bisulphate ; Proiluctlon of (P) 

Metallurgical Engineering and Process UoriK>ration. See 

Robinson, C 

Metallurgische Gcs. Sec Prctceille. li. A 

Metals Extraction Corporation, Jdd. See Durant, U. T J058 

Metal8.,He8oarch Co. Sec Weidlein. E. R 359 

Metcalf, A. T. See Jiradford Dyers’ Assoc., Jdd 419/ 

M^ttler, G. Furnace; Electric (P) 146/ 

Met*, H. A. See Hirschberger, .1 349 

MeUger, G. F. Animal matti'r couiainiiig moirtturc, oil, and 

grease ; Apparatus for treating (P) 492 

Metal, A. Cobalt and copper oxidc.^ : lligiier — 591 

Meunler, 0., and A. and E. Ledercr. Distlller.v wash ; 

Treatment of (P) 986/ 

Meunler, J. A. Essential oils. perfiime.s, etc. ; Extraction 

of (P) 613, 845 

Meunler, L. Vornish nuinufacture ; r.se of sulphite- 

cellulose extracts in (P) 

and A. Soyewotx. 'J'amdng effects ot v.arlouB qulnones ; 

Comparative 

Mewes, R. Liquefying gas mixtures and separating the 

constituents ; Process for (P) 

Meyer, A. Terpene hydrocarbons from terpene hydrohalides ; 

Manufacture of (P) 

Meyer, F., and H. Eorstelu. Cliloride.s ; Reduction of 

liquid anhydrous in the reversed chlorine- 

hydrogen flame 548 

See Alpine Maschlnonfabrik 853, 964 

Meyel, F. M, See Sudfeldt und Co 781 

Meyer, H. H., and R. Gottlieb. “Pharmacology, clinical 
and experimental ’’ (translated by J. T. Halsey) . . 

Meyer, J. Selenium ; Gravimetric determination of . . 

and W. von Gam. Snlenlous arid ; (blurimetric deter- 
mination of traces of 

Meyer, S. H.. and others. Phenols and phenol ethers; 

Combination of Mith diazo compounds 687 

Meyer, 0. “ Blektroeisens : Geschlokte des , mit 

besond. BerUckslchtigung der zu seiner Erzeugung 

best, eloktrlschen Oefen ’ 714 

Meyer, R., and S. Schuster. Type-metal; Cause of the 

oxidation of 317 

Bh Kdllchen, K S58 

Meyer, R. J., and others. Scandium 420 

Meyer, T., and A. Klagcs. Hydrochloric acid and potassium 
wolphate from potassium chloride and sulphuric 

acid ; Continuous production of dry (P) 750/ 

lisiyer. Corrosion by dissolved oxygen. Discussion , . 406, 407 

:^iil^«ilielm, G. ^VeHolde, D 303 

‘ See Marcusson, J 491 

Hlfljgllll. L.> and A. Mendetasohn. Rennet ; Oonditions of 

aettvity itf tho eniyme of 98 

aad %. Invertase action ; Different causes of 

•MR ai^lon ; * NatiuV of diffemt 

j£$rof tiddbitilon of «... 272, 268 
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MichaeUs, S. Ores ; Apparatus for concentrating (P) sm 

Michel, A., Jun. Pitch filter (P) fe? 

Michel, F. Oxygen: Preparation of by catalytic 

decompo»tion of peroxides or per-salts (P) 813 

Michie, A. C. Transformers ; Formation of deposits in oll- 

coolcd 1190 

Mickle, K. A. East Gippsland (Victoria) ores ; Treatment of 

complex 202 

Midland Chemical t:©. See Griswold, T 844 

Miegc, E., and H. C'oup6. Vegetation ; influence of X-rays 

877 

Mies, R. i’lants, fields, sown seeds, crops, et<‘. ; Chemical, 

electrochemical, and electrical treatment of (P) 432 

Migiiet, P. L. ,T. .Saturation, absorption, purification, 
decomposition, and synthesis; Physfco-chemiiral 

apparatus for (P) 65 

ilikluuz, R. See Dafert, F. W 21. lli;> 

Mikuowski-Pomorski. .Superphosphate and basic slag ; 

Influence of the granular condition of on 

their luanurlal action 7(M» 

Milarcli. E. See (^hem. Fabr. Grieshcim-liliektron 826 

Milbaucr, J. Chlorine water; Decomposition of in 

tile liglit 310 

Lend orthoplumbntc ; Preiwrution of pure . 703 

and B. Pivnlcka. Lead oxides ; lodimetric determination 

of the higher 591 

Alilde, E., und Aluminium ludiistrie A.-G. Ammonia and 
alumina from alninlnimn nitride ; PriKiuchon ot 

(I*) 1207 

Mlkliier, H. See Tillmans. .1 709 

Miles. F. D. See Laurie, A. P 91 

Millar, F. .T. M. Dr.vlng machines ; Rotary (P) 802 

Miller, E. R., und others. Califcanthun floridue ; Volatile oil 

oi 1113. 

Miller, 11. F., jun. Steel fiimure ; jNcw design of oiam-hearth 

using prodiicer-gas 695 

Miller, J. Corrosion b.\ dissolved oxygen. Djsciisslon . . . . 406 
Oxygen in uater; Field metliod for determining 

dissolveil 185 

Miller, .T. G., and P. P. Sharplis. Asphaltums ; Determina- 
tion of tlie melting iioints of 1196 

Miller, R. H., and Iflieledc-tihrlsty Clay J’rodutds Co. Glass 

1 furnace (P) 021 

Miller, W. A. See Gallagher, D. A 4;5r 

! Milligan, S. .See Hutchinson, C. M 933 

I Mills, W. ti., C, T. Paekurd, and E. Packard and Co., Ltd. 

I 8ulphiu*ic acid ; Chambers used in making • (P) 

j 692, 1047/ 

Mill.s. Pov or and heat costs 111 chemical works. Discussion 296 

Milne, 8. Pulp-mixing chests and the like (P) 1085 

Mineral Products, Ltd., and H. C. Woltercck. Rlckel ; 

Extraction of from nickel ores (P) 88 

Ziuc ; Extraction of from ores, esiwoiulty ores 

containing lead (P) 86 

Minerals .Separation, Ltd. Ores containing metallic 

sulphides ; Seiaratlon of (P) 820 

and others. Ores; Concentration of (p) 869, 969 

See Bradford, L 793 

See Broadbridge, W 204 

See Chapman, G. A 886/, 886/ 

See Groonway, H. H 765/ 

See Higgins, A. H 1160 

See Howard, A. 127/ 

See Rutter, K. H 556/ 

See Sulman. 11. L 488 

Minet, A., and H. L. L. Lucas. Furnaces; Electric 

(P) 837/ 

Minnoman, J. Felspar ; ('ommorcial method of testing 78 

Pottery scrap clay ; Restoration of plasticity to . . 1049 

Minnig, H. D. See Browning, P. E. 481 

Minton, R. H. Glazes ; Effect of variations of RO elements 
upon chromium oxide as colouring agent in matt 

1050 

Mirkin, A. Acetanilide : Determination of 941 

Phenolphthalcin ; Method for the determination of 888 

Mirolr, V. Fermentation in the cane molasses distillery; 

The Molhant process of 1166 

Mirow, F. Starch; Improving the binding properties of 

soluble (P) 761 

Mlsson, G. Suliihur in pig iron and steels ; Colorimetric 

determination of 551 

Mitchell, A. Water, sewage, etc. ; Means for filtering-—- 

(P) 09 

Mitchell, A. F., and others. Armour plates; Process for 

treating (P) 792 

Mitchell, J. E. CUisolene jelly ; Process for malting (P) 17 

Mitehell, J. P. Cement plants ; Determination of the dii|t 

fall in the neighbouzhood of .d$4 

Ml^ascb, A. See Badlsohe AtUlin u»d Soda Fabdk 187r» $§9t, 

4S5r, 569r, i8lf 
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JifltteMieioisdie Oement-Indnitrie G. m. h. H. See Lesiing. 

W 1166 

Mtthrlttg, B. ZLno funuioMj; Apparatus for manufacturing 

reoeivers for (P) 319 

Mfihrlng, W. Lixiviating boot siices and other subdivided 

materini ; Apparatus for (P) 841 

M^Uenhoif, C. See Bayer, F., und Co 74r 

Mfiller, B. Gaseous bodies; Separation of particles sus- 
pended in by high tension electricity <P) . . 206, 601 

Gases ; Purification of by forndug mist by • 

supersatunxtion (P) 469 

Moeller, J., and li. 0. Woltereck. Coke ; Manufacture of 

(P) 16 

Coking processes and apparatus therefor (P) 684 

Light oils ; Production of from crud«s heavy, or 

lighting oils (P) 863 

Moeller, W. Cellulose extracts and their detection in tanning 

extracts and in leather 840 

Leather ; Free sulphuric acid in 96 

Mangrove in quebraclio ; Detection of by van Oijn 

and van der Waerden’s method 830 

Pseudo-tannins in sulpliite cellulose extracts 664 

Sulphite-cellulose extract ; Tanning with and detection 

of 365 

Moerl, F. Brass foundry ; Safety and sanitation in the 1012 

MOrteiwerk Jolit G. m, b. H. Mortar ; l*rcparation of dry 

from lime and sand (P) 1009 

Mdrtelwerk Waidmannslust Ncster und Co. Mortar wtdeh 

does not effloresce ; Manufacture of (P) 423 

Moffat, J. W. Furnace; Electric (P) "I 1017 

Moffatt. Power and heat costs in chemical works. Dis- 
cussion 298 

Mohn, E. See Thorne, C. E 494 

Mohr, A. Alcohol and acid va[Knirs from acetiflers in the 

“ rapid ” vinegar process ; Utilisation of tlie 

(P) 370 

Moir, M. B. Clirome steels ; 3Iagnctic properties of a graded 

scries of at ordinary and low temiJeratures 663 

Chrome and tungsten stools ; Permanent magnetism 

of 1091 

Moise, A. Fertiliser from leather waste ; Production of 

un artificial (P) 366r, 494r 

aiolass-ine Co., Ltd., and J. J. A. dc Whalley. Cottonseed ; 

Manufacture of food from cakes made from (P) 498 

Foo<l for animals and process of manufacturing it (P) . . 1168 

Moldciiliauer, M. Cerium and its alloys ; ITcparation of 203 

Mokleiihaucr, W., and F. Groebe. Iron and chromium 

nitrides 748 

and O. Welxrhelin. Ammonia, hydrocyanic acid, and 

cyanogen ; Catalytic combustion of to nitric 

oxide 748 

Molcuda, O., and F. Pettors. Sugar after-products ; Working 

up 800 

Molesworth, C. E., und Tlic Refrigerator Corporation, 

Distilling apparatus (P) 341 

Molhant, A. Yoast or ferments for use in fermentation or 

distillation processes (P) 609f 

Molin, E. Mineral nils ; Simple metliod of ealculntlng the 

viscosity of mixtures of 739 

Mollnarl, K., and M. Olua. Trinitrotoluene ; Waste product 

from the raanutecture of 686 

Molinari, U. Nitrates ; Reduction of witli formic acid, 

and their determination 419 

Mollneus, B. See Bayer, F., und 347r 

Moll, F. Wood and other porous bodies ; Apparatus for 

impregnating (P) 366 

and A. Kossel. Wood and other porous materials ; 

Apparatus for iniprcguatlug under pressure (P) 867f 

Moliard et Cumet. Esters of Ixigli molecular weight ; 

i^eparation of and their u*o in printing 

Allsarlns (P) 641 

Monahan, J., and C. J. Pope. Soy-milk product and process 

of making it (P) 938 

Mond, E. 8. Ammonia from producer-gas ; Apparatus for 

obtaining (P) 963 

Monkhouse, C. B., and M. H. Denton. Copper-nickel alloy 

(Pi 87, 836r 

Monnet, C. Dyeing of hair (P) 309 

Monnier, A. Malt extracts ; Determination of the diastatic 

power of 271 

Monnot, J. F. Rubber compounds (P) 838 

and Duplex Metals Co. Clad metals ; Method of making 

(P) 1015, 1160 

Monschein. See Vimard 101 

Montan- o. Industrlalworke vorm. J. D. 8tarck. Glass; 

Ovens for making sheet (P) 693 

Montana Metallugioal Co. See Titus, C. C 1037, 1059 

** Montanla Brennstoffverwertung Oos,, Ammonia and 
other by-prodnotie in gas produoST* ; Manufaotiue 
of*— -(P> 804r 


Montgomery, E. T. Befraotory bodies r DovalbP»Wit of 

sp^l 

and I. A. Krusoa. Pm^e^a glaiM: Colowfed— *— at 

cone 10 * *25* 

and C. F. Tefft. Koofijng tile slips and glaxes v lOgO 

See Bleinlnger, A. V • » “ 

Montgomery, W., and Co. Sodium nitrate ; Shipments and 

consumption of for 1911 to 1913 7« 

Monti, E. Wines, liqueurs, and other vegetable extracts ; 

Clarifying, txgcing, an«l refining (P) 

Moody, yf. 8. See iJcncral Electric Co lOSOr 

Moog, R. See Desgrez, A 

Moore, C. C. 8ttirch ; Manufacture of together with ► 

a foodstuff (P) 1217 

and W. Trantom. Hides; Mctliod of treating bef^ 

tamUng (P) «26.48af 

MfMirc, If. A. 11. Bricks, tiles, ('arthenware, etc.; Water- 
proofing und colouring (P) • • » *>94 

Moore, U. K. Evaporating ami concentrating apixaratus 

for caustic Ihiuors (P) 781 

Core compound 

and R. B. Wolf. Sulphur dioxide ; -Method of producing 

(1>) 480 

Sulphite iUiro ; llcelaimiug waste products In the numu- 

facture of (P) 959, lOOJ 

Sulphite liquor ; Process of making (P) 

See Mtillikcn, S. IWI 

Moore, It. B., and K. L. Klthll. Uranium, radium, and 

vanadium ; Report on 263 

Moore Filter Co. Sec Leach, F. L 82S 

Moranz, G. F., and Cliioago Varnish Co. Dry-kiln (P) BOfi 

Morawltz, H. See Badische Auilin und Soda Fabrlk 486f 

Morcom, It. K. Alloys or mixtures of metals or other fuiiiMc 

inateriuls ; Formation and application of (P) 1013 

Metal spraying (coating) * • • 928 

Metallic coatings or deposits ; Pnxicss and apparatus 

for applying to surfaces (P) 966 

Mordan, J. See Davis, D. J 

Moreau, L., and K. Vinet. Arsenic; Detenninatlon of 

traces of of the order of 0 001 mgmi 44S 

Moreau, V. Coal and lignite ; Briquetting - — by means of 

a mixture of pitcli and tar oils (P) 

Morey, U. W. Sodium and jiotassium silicates; 

crystalline : their preparation and proporttw S6S 

Morf, E. Melting and projecting fusible substances ; 

Apiiaratus for (P) 7871 

Morgan, 1. See Findlay, A 

Morgan, J. C., and C. James. Rare earths; Dlmetlxyl 

phosphates of 

Morgan, J. J. Alcohol from garbage ; Manufacture of—— 

117( 

Morgan Construction Co. See Jefferies, E. A. W. 804, 788, 104J 
Morin, A., und others. Fuel ; Composition for aiding the 

combustion of (P) 686,1044# 

Morison, C. G. and H. C. Doyiie. Moils ; Ferrous Iron In 

and D. B. Mothers. Don pan in soils; Molutlon and 

precipitation of iron in the formation of 

Moritz, E. R. Beer ; Toruia producing a plnc-apple flavour 

in * 

Moritz, R. Absorption or reaction towers ; Packing (P) 

Mork, H. M.. and Chemical Products Co. Cellulose acetate ; 
1‘reparatlon of filaments, films, and inaasos from — 

See GallaglieV, F.’ B.’ .’ 660, 658, 6^, 80lr 

Morpurgo, 0. Explosion of acetylene from calcium cyana* 

ralde in Trieste Harbour * 488 

Morris, D. J ., and J. E. Carroll. Cementitious compound (P) 647 

Morris, I. P. See Findlay, A 419 

Morris, J. G. See Wilkins, J. and 8® 

Morris, J. T. Velocity of flow of gases and vapours*, 

ApiNxratus for measuring the (P) * » W* 

Morris, T. A. See Folland, 2®® 

Morrison, A. C. Separating mixed liqucfl<-d gases ; Prooe44 

for (P) ^ 

Morterud, E. Cellulose ; Plant for the manufacture of 

by the indirect boiling process (P> • i * 746 

Morton, A. See Kay, F. W 1®27 

Morton, F. M., and others. Dyeing machine ; Beam <P) 969 

Morton, H. A. Glucose (dextrose) ; Absonxtlon of — by 

bone-black 

Mosclckl, I. Furnace; Klectrlo with rotary flame for 

treating gases and vapours (P) • 766r 

Gases or vapours ; Apparatus for treating — with 

liquids (P) 7«7r 

Moeer, L. Copper peroxlte 

and O. Schmid. Carbon monoxide ; DetermtnatlQh of . 

by means of yellow meroorio oxide . . . M 

Moses, T. Ceramic materials ihd prodnets ** 
of (P) 
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Mowler, G. Morphine In poppy capsules ; Formation and 

yield of 1070 

Mott, y. 0,, and others. Milk cultures; Apimratus for 

preparing (p) 330 

Hotter, M. G. -Sat Wilbert, M. L 378 

Moufang, £. Wort boiling; Cliernihtry of pressure .. 761 

Mougne, G. See Bourquelot, E 040 

Moulton, C. and V. V. Trowbridge. Solis ; Determination 

of the lime requirements of 1066 

Moulton, Lord. Aniline dyes ; British manufacture of 1190 

Mouien, C., and A. L<q)ape. Nitrogen ; Crude 

(nitrogen f rare gases) in natural gaseous mixtures U18 
J^owry, A. L., and F. A. Secord. Plastic materials ; Treat- 
ment of (P) 951 

and others. Soap; Manufacture of (P) 567 

Mtthlbauer, J. riiroiimtes of heavy metals and of alkaline- 

enrth metals ; Manufacture of and of 

••hromium colouring matter (P) 25.'> 

MOhsam, 11. See lldmberg, il 302, H22 

MUllcr, A. Steel retlning in an acid electric furnace; 

Metallurgy of 202 

and C. Bernhard. Gases ; Ajtpnratus for puriJyjng waste 

(P) 951/- 

and L. R. Frescuius. l‘ota8h trade waste ; lnlluenc<! of 

on the biohjgical jirocesscs in river wat<‘rs 883 

See l^mpart, J. B 216 

MUllcr, A. F. ( 'ombustion residues, especially those obtained 
from furnaces ; Apparatus for scjiarating the solid 

(F) 863 

MiUler, C. See Kalle iind Co 1084r 

MttUer, E. Nitrogen hexoxidc and ibonitr(»gcn tetroxide of 

F. liaschig ; The 352 

and F. Seidel. Ferricyanides ; Volumetric dcterniinution 

, of forrlc iron and cyanides 600 

and (1. Wegelin. iodides ; lodometrie determination of 


. 21 

See Fichter, F 680 

Wolf, J 145 

MUller, F. Blast-furnace gas purillcation ; Development 

of dry-cleaning in 553 

Silk ; Process for weighting by means of 

hfflinatoxylin (P) 418 599,. 

See Budische Anilin und Soda Fabrik 363r 

Muellcf, H. See Becker, G 73 

MlUler, J, See Badisclio Anilin und Soda Fabrik 366r 

MUller, O. Drying paste goods ; Apparatus for - — (P) . . 343r 
MUller, P. G, Binding or covering medium from waste 

sulphite lyes; Manufacture of a (P) 478 

MUller, P. T. Water ; Action of protozoa in the purification 

of stored j()09 

Water : Rapid method for the bacteriological exami- 
nation of and its use for the control of w’nter 

supplies and filters 1070 

MUller, W, J. Explosive substance contafning arsenic 748 

Mttntz, A., ami II. Gaudechon. (’lays ; (^lassiflcation of 24 

and E. Laim&. Vlnassc from beetroot distilleries ; Methods 

for purifying 213 

Muesmann, J. See Wagner, II 1008 

Mugdan, M. See Consortium f. Elektr»»chcni. Industrie. . 668r, 043f 

Muir, F. J. Dyeing machine (P) 547 

Muir, J. See Calico I^-intcrs Assoc., LGl 309, 480 

Mulrhead, J. A. Filters; l^essure (?) 1192 

Muirhead, W. ScmI-steel ; Manufacture of (P) 1096 

Mukerjl, J. N. See Leather, J. W 1007 

Muller, C. Colouring matters of the sugar cane ; Natural 
“-771 and their inllueiice in the manufacture of 

white sugar 494 

Soaps ; Manufacture of compact floating (P) ’. ! *324, 603 

Sugars ; Determination of reducing in sugar for 

melting 494 

Muller, R., and Deutsche Celluloid Fabrik. Anhydrides 
of organic acids or mixtures of anhydrides with 

their acids ; l^eparation of (P) 985 

Muller, W. See Meguin, F., und Co 189 

MulUken, 8, P., and H. K. Moore. Ethane ; Manufacture of 

1002 

Miimma, G. R. See McEIroy, R . H 1051 

See Raymond, G. M ! . 1207 

Muntz, W\ E. Rubbered fabrics and similar articles* 

Preservation of (P) ’ 974 

8Uk or other fibres ; Treatment of waste to increase 

tiieir coefficient of friction on each other (P) 

Muzaour, H. AVc Marqueyrol 335 

Murat, M. See Sabatier, P V 70, 347 

Murat, Malson. Alloys not usually suitable for making* 
plated W'are ; Production of adherent deposits of 

precious metals on (P) 970 

Murdfleld, R. See Klokton, A.' ] ] ’ 658 

Murphy, A. Bleotroplatlng, etc. ; Apparatus for (P) . . 927 

Murphy, W, F, Ore-roooUng furnace (P) 794 

Munty, 0. A. See Brown, 0. H 78 


Murray, J. A. Palm-nut kernel coke 1216 

Steam generator ; Laboratory 162 

Musgravc, A. F. Wool fibre ; Bleaching of 1202 

Myrens Verksteil A/8. Drying apparatus; Air or gas 

sui»i>ly arrangenient for (P) 408 
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Naainloozo Yennootsehap Algcmocno Exploitatic Maatsehap- 
pij. Protein compounds from fish ; Preparation of 

soluble (P) 215, 703f 

Naand. Vennoofscli. Ant. Jurgens Vcrcen. Fabr. Catalytic 

agents ; Rcgciieratioh of (P) 557 

Reduction of organic compounds by hydrogen in presence 

of palladium (P) 508 

Naaml<K)ze Vennootschap Briquet Co. Briquettes of coal 

and curbonaccous waste , Process for making 

(P) 825r 

See Van Bali, A. F lU83r 

Naamlooze Vennootschap Fabrlek van Ciiemlsehe Prnducten. 
Anhydrides of monobasic organic carboxylic acids : 

Production of (P) 210, 807r 

Sulpbocarboxyiic anhydrides and tiieir alkali and 

nlknline-eartb salts ; Preparation of (I*) 210, r»60r 

Naumioozc Vennootschap Hoilandsehe Zijde Maatscliapidj. 

Artificial silk ; Manufacture of vP) 349r 

Naaiuloozc Vennootschap iMaatschappij Dcstillator. Dis- 
tilling liquids ; Process for (P) 186 

Nabstedt, A. T. Sewage disiiosal and water purification 

aplMiratus (P) 1221 

Nacivct, A. See Loisel, B 321 

Nagai, K. ShO-gyu and Yii-ju oils 766 

Nagel, 0. Feeding-stutfs and food products ; Preparation 

of new 406 

Mixing purposes : The application of jets lor 522 

See Baur, E 88, "Mr 

Nakamura, J. .SVe Majima, R 01, 01 

Nameikine, H. S. Hydrocarbons . Separation of mixtures 

of saturated and unsaturated by me,an.s of 

potassium pcnuanganati^ 1229 

Narjes, P. Beer coiitaiuiug iron; l^rcparation of (P) 650 

Nash, T. H. Pulp stuff : Apparatus for refining for use 

m making paiwr, etc. (P) 640 

Natlian, F. L., and others. Explosives (P) 441r, 712r 

Nathorst, H. J. H. Magnetic separator (P) S7, 871r 

National Carbon Co. See Bemis, A. S 028 

See Brown, J. W 555, 796 

See Fleming, S. H 791 

See Hinckley, A. T 060 

See Seahury, K. L 1162 

»SV«! Wllker, A. V 1150 

National Gas Process Co, See tkicbran, J. E 636 

Naudet, L. Sugar diffusion jiroccss and ajipaiatus (P) 878 

Naumann, A. Reactions in acetonitrile 199 

Naiiiiton, W. J. S. See Tutin, F * 102 

Navaltiini, Ltd. See Bailey, S. 11 30 

Navassart, M. Tannin; CoUoid-chomical studies on 493 

Naylor, W. N., and S. P. Hutton. Aluminium alloys (P). , 31f 

Ncdcrlandscho Gutta-Percha Maatschappij. Guttapercha ; 

Manufacture of (P) 431 

Nedofua, C. L., and J. H. Fle.kher. Explosive engines ; 
Method of ec-onoinlsing fuel and preventing carbon 

deposits ill (P) 1002 

Neelmcier, W. See Bayer, F., und Co C39r, lloir 

See Jordan. H 748r 

Nef, J. D. Sugar group ; Dissociation in the 366 

Negro, L. Chalk : Manufacture of precipitated (P) . . 312 

and F. Neumerkel. Lime ; Manufacture of quick 

in the form of blocks (P) 260 

Neldig, R. E. Silage formation ; Chemical changes during 

1109 

Neisser, M. Lead poisoning caused by a water supply . . 1168 

Nelsen, H. Gas and coke ; Apparatus for making (P) 16 

Nelson, A. A., and Acme Stc<?l Goods Co, Metals ; Cleaning 

electroljticalJy (P) 1096 

Nelson, J. M., and S. Born. Tnvertase ; (fheini«'al constitu- 
tion of 271 

Nelson, T. A. See Jardine, J. L 1006 

Nemos, A. Sulphiu-ic acid ; Lead chambers-for in the 

manufacture of (P) 008 

N4o-M6tallurgIe, La. See Chaplet, F. M 89 

Nomst, W., and Nemst Lamp Co. Electric glow lamps (P) 956 

Nesblt, A. F. ^wStrong, W. W 1198 

Nesbitt, C. T. Steel fornaces ; Crucible versus electric 596 

Nester und Co., Mdrtelwerk. Mortar which does not 

“ Manuftictwfe of (P) 428 
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I^estler, A. Saffron ; Detection of magnesium sulphate In ^ 

^ 601 

Nets, C., und Co. Fibrous materials ; Process for degreasing 

by means of fat solvents (P) 72, 47Sr 

Neuberg, C., and J. Kerb. Aldehyde; Formation of 

during the fermentatlou of hexofles and the so- 

called autO‘fermenUitlon 37 

Fernnmtotion of pyruvic acid by living yeast ; Question 

of the formation of lactic acid in the «08 

Fermentations in the ('a-series 5(U 

and F. F. Kord. w-Amvl alcohol ; Formation of by 

yeast, and its occurrence in naturo tvt)8 

Ethylmercaptnn ; Phyt<»cheimcal formation ot .. 841 

and P. lloBcnthal. Carlmxylnse ; Investigution of ,, 496 

and H. Stecnbock. Vnlerii; aldehj'dc ; Conversion of 

into amyl alcohol by yeast 212 

and E. Wclde. ^Nitro comiMiunds and aldehydes . Phyto- 

chemlail reduction of 608 

Eitro-groiij) ; Phytochemical rednetion of the - to 

the, amino-group 434 

Neuburger, A. Aluminium ; Improving the properties of 

. Aluminium-cobalt alloys 203 

Neufeld, C. A. Wines ; The sulpluiric acid content of 

German and other 369 

Neuinniin, 11. 8odnim ; Studies on the preparation of 424 

and E. Bergve. Sodium and potassium salts ; Electrolysis 

of fused mixtures of 596 

Strontium ; Prciiaratlon of metallic — — 358 

and S. Gicrtacn. Sodium ; Studies on the preparation 

of 263 

Neumann, F. E. F. Cocoa and chocolate ; Process for pre- 
paring (P) 371, 763f. 12l9r 

Neumann. M. P., and H. Kalning. Kye and its products; 

Composition of 1106 

and others. Flour and bread , 1 )eterminatlou of fat in 1 109 

Neumann und Co. CIumii. Fahrik. Estiirs of tertiary alcohols ; 

Prcjiaration of (P) 845 

Neumerkel, F. Lime in block form : Process for producing 

(P) 353f 

See Negro, L 260 

Neu-Metals and Process Co. Sec Gleason, K. D 554 

.Neville, F. H. See Heyeock, C. T 867 

Newberry, 8. 11., and H. N. Barrett. Barium hydroxide ; 

Manufacture of (P) 962 

Newbery, K. Ovcr-voltago 1096 

New England Metal and Maclilne Co. See Hilliard, J. D.. . 31 

Nowhall, C. A. AW Boiisoii, If. K 1052 

New Jersey Zinc Co. See Rigg, G 650, 870, 870 

See Biiigmaster, J. A 1088 

Newman, F. K. Emulsions ; Experiments on 207 

New Oil Refining l*rocesH, LUL, and E. L. Lomax. Mineral 

oil; Manufacture of products from (P) 543 

and J. L. Rossini. Mineral oil ; Apparatus for converting 

into volatile spirit (P) 472 

Mineral oil ; Manufacture of a product from (P). . 244 

Niagara Alkali (!o. See Doerflinger, W. F 353 

See liuhm, H. 1) 145 

Niagavl, J, Basic dyestuffs ; Fl.xatloii of by means of 

naphthols 197 

Niblett, J. T. Bleueliing labries ; Apparatus for (?) 1153 

Electrolytic ajiparatus (P) 1016, 1059 

Nichols, W. G. Manganese steel : Manufacture of — - (P) 792 
Nichols, W. H. United States chemical Industry ; Effort 

of the War on the 914 

Nichols f'oppcr Co. See licrrcshoff, J. B. F 870 

Nlclonx, M. Carbon monoxide from blood ; Aiuiaratus for 

e.\trocting 158 

, Carljon monoxide ; I,aw8 of absorption of by 

blood in vitro 99 

Carlnm monoxide ; Laws of absorption ot by 

blood in vim 274 

Niool, E. W. L. Gas coke for steam raising 1193 

Niooliurdot, P. Leather ; Detormination of the acidity of 606 

Nicolle, C. J. H. Vaccines, cultures, etc., and their preimra- 

tlon (P) 666 

Nioou, P. Iron ore deposits of Western and Eastern France 1010 
NIed’orlahnstcIncr Maschlnonfabrlk, and P. Hahn. Hunks of 

yarn ; Apparatus for shifting In dyeing (P) . . 641 

Niegovan, V. Drying aqueous animal or vegetable liquids ; 

Process for (P) 823 

Nield, J. H., and General Chemical (‘o. Hydrochloric acid ; 

Manufacture of (P) 864 

Nielsen, H. See Nitrogen Products and Carbhlc Co., lAd. 241, 584r 
Nletoeu, N. J. Liquids containing fatty globules ; Process 

and apparatus for sterilising (P) 882, lllOr 

Nierenstein, M. See Gcake, A 431, 102!l 

Niewertb. H. Reduring compounds ; Apparatus and 

process for (P) 87, 360 

Nifchui. H. Silicates ; Influence of hamic substances on the 

weathering of 1164 


EA4BI 

Nlshida, H. Acetylnitrocelluloses and their utiUsatioa for 

celluloid 496 

Nitrocellulose ; Viscosity of solutions of in alcohoUo 

camphor solutions < • . 476 

Nisjenson, H. Biilphuric add; Determination of iron, 

mercury, and arsenic in 1086 

KItritfabrik A -G. Ether; Recovery of during con- 

centration of ethereal solutions of tannin and 

siinibir solutions (P) 018 

and M. Hamel. Gallic add ; Preparation of (P) .» 844 

Nitrogen Co. Sec \cker, C. E 1214r 

Nitrogen <tcs. m. b H . Nitrogen luid carbon dioxide ; Process 

for obtaining (P) 962 

Nitrogen Products Co. Sec Buclicr, J. E. 264r, 360f, 422f, 692, 

962, 1164, 1207r 

Nitrogen Products amt Carbide Co,, Ltd,, and H. Nielsen. 
Filling material for absorption, reaction, mixing, 

and cooling towers (P) 241, 684f 

Nitschc, P. See Grube, (i 749 

Nivii)rc, J. Essentful oils; Determination of esters in-—— 886 
Noad, J., and Gil .Shale Products, Ltd. Sewage sludge; 

Process for obtaining products from <P).... 274 

Nobel, A,, und Co. See under Dynnmit A.-G. vorm. A. Nobel 
und Co. 

NobePs Explosives Co., Ltd. See Jaques, A 891f 

Noble Electric St<*cl Co. Sec Frickey, R. E 87 

Noblet, P. See Clhdd, J 77f 

Nodoii, A. L. C. Cellulose and substances containing It; 

Electrical treatment of -(P) lOOr 

Nwlting, E. Phenylni'ctaldehyde and its derivatives ; 

Report on .lehrs method of preparing .... 338 

Nogior, T. Sterilising liquids by means of ultra-violet rays ; 

Apparatus for (P) 435f 

NoUlin, F. See Will, H 165 

Null, W. Mixing liquid with gns : Automatic regulation of 

pressure- vessels for (P) 469 

Nollau, E. H., and L. C. Dauiels. Btilphonic adds ; Reaction 

of alkali salts of with alkali phcnolates by dry 

distillation 984 

Noltc, E. Sec Ungnade, 0 270 

Nonnet, L. Bisulphites; Process for stabilising (P).^864r 

Nord, F. F. See Neuberg, C 608, 841 

Nordstrom, J. A. Centrifugal machines (P) ...! 682 

Normann. W., and F. Kchick. Fat hardening ; Osmium 

dioxide as catalyst in 766 

Norris, 1>. Bas(‘s of gasworks coal tar which are believed to 
induce piteh cancer, and a method for rendering 

them inactive 741 

Norris, F. P. See Maccalhim, N. K 87lf 

Norris, K. S. Kugar recovery ; The Battclle process of 164 

Norris, R. V. (rly cogen ; Factors influencing the ond-polnt 

of the hydrolysis of by dlastatic ensyroes , , 1028 

See Harden, A 658 

Norsk Hydro-Kloktrisk Kvaelstofaktlcselskub. Calcium 

nitrate und other salts ; Reduction of to a 

llndy-divlded state without producing dust (P) 866, 1164f 
Drying liquids, gases, and vapours ; Process for — 

Electric arc furnaces ; Admission of gas Into — — (r) 

87S?, 872r 

Electric arc furiuices ; Electrodes for (P) 872 

Electric ares ; l»rodiietJon of long stable and 

apparatus therefor (P) 602r 

Electric furnaces with arcs spread magnetically ; Direct* ^ 

Ing the gas(‘s in (P) *601 

Metallic bodies ; Protection of against the action 

of nitrous fumes (P) 598 

Nitric acid ; Process for concentrating dihite — — (P) 485f 

Nitrous gases ; Process for absorbing (P) 645 

See Bowm, G 1164f 

See Collett, E lOOOf 

See Edwin, E 1017f 

See Bcharff, M 1047f 

See Bchlocsing, A. T 486f 

See Schflnhcrr, 0 116^ 

Norsk Tangsyndikat, and A. Krcftlng. Adhesive substance 
from seaweeds ; Ib-oductlon of a light-coloured — - 

(P) 840, 879f 

Nortli, II. .Sulpliab's ; Volumetric determination of — — 680 

North British Rubber Co., Ltd. See Porritt, B. D 132f 

Northern Iron Co. Sec Ross, L. P ’ 64 

Nortlinip, K. F. Brass : Resistivity of solid and molten 858 

Copiier ; IleKlstivity of in t<*mpcrature range 20" 0. 

to 1450" 0 141 

Electrical conduction at iiigh teinperaturos and Ita 

measurement 1018 

Gold ; Resistivity of pure in the temperature range 

20"— 1600" C 857 

Refractories ; High-temperatnre electrical resistivity of 

. Method for measuring, with results tor 

alundnm 264 

Silver ; Electrical resistance of p^e — — in the molten 
and solid states 792 
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J^orton, A. B. Aluminium aiioys ; A hot'Shortnew tueting 

machine lor 1018 

Aluminium die>ca8tlngft 1018 

Korton Co. See Bocck, P. A 106, 106 

Sec JcpiMOii, G. N 81, 81 

See Malm, A. T 81 

Uomgaray, L. Rubber milk or latex ; Apparatiw lor treat- 
ing and sheetlug the coagulated product (P). . 151 

Jifottbohm, F. E., and II. Weinhausen. Honey and other 
materialH containing murh sugar ; Determination of 

aulphur in 661 

Nottiii, P. Alcoboli(! fermentation T. 880 

Alcoholic fcrment-ation ; Influence of in(‘rMiry on 87 

-Nunez, V. E. Paper pulp in the Uruted States : New sources 

of supply of raw material tor 744 

Nunn, 11. V. See Bradford Dyers' Asso'*., Ltd 4l0r 

Nutter, E. H., and others. Ore eoneentration ; Method and 

apparatus for (P) 555r 


'Ober, R. H. and If. K. Maple-sugar c\aj)()ralor (P) 1068 

Oberfell, C. R., and L. M. Hieheson. Tannin ; Compariwni of 

tlic extraction of vegeta l)le materials conteinlng i 

in eopper^and glass ve4<.'icl8 151 

■ Obermlller, J. N itrobenzoncsiil phonic acids . Formation of 

isomeric . iSclf-oricntatioji of substituent group.s 130 * 

Obroiilor, A. L. Distilling app^iratus for alcohol ; C(m- { 

tinuous <P) 978, 121 7r 

Ookel, R. fondenROTs for distilling apparatu'< and the like (P) I 

341, 583r ' 

Ocltfliiniin, 11. .Scouring agcnl (P) 1018r i 

O'Connor, J., jun. Soot-fall sttidy of Pittsburgh 499 i 

Oddo, B. Bisuzopheiiolphthaloin and tlie coloured salts of 1 

phtmolplithalcln ; Constitution of 414 ; 

Odelstlerna, E. E. son. See Anderson, P 927 i 

O'Donnell, C. J., and others. Gas : Puriilcation of (P) 911 I 

Oechfllin, K. See Poulenc fn'res 276 | 

'Oeblrich, G Sugar juices , Removal of iion-sugars from 

(1") 607 i 

Dholm, L. .Vw .Sachs, F 414 ; 

•Ohrn, G.E. Ores; Mctliod and apparatus for concentrating I 

(V) .1160 1 

Oelcnheinz, T. Tobacco leaves ; Process of blencbing . 

(B) 334 i 

Oellerleh, W. Lignite briquettes ; Rhenish in domestic 

and industrial use 1082 

Oesch, J., aud A. G. Perkin. lUiamnus catharticus; Colour- 
ing nwttcrs of 1190 

•Oestcrheld, G. Aifimonia ; Electrolytic oxidation of . . 350 

Oesterle, 0. A., and E, R. Haugsetii. “ Rhein cryeL ” ; 

Commercial 100 { 

Oesterle, W. F., jun., and others. Ferrous liquors : ProcesB { 

^ of utilising waste (P) 1008 

Desterreicliische Tabakregle. Tobacco leaves; Production I 

of artificial from tobacco waste (P) 572 ' 

Oesterreichlscher Vcreiii f. Cheni. u. Metall. Produktlon. 

Alkali metals ; Electrolytic production of from 

fused caustic alkalis (P) I44 

Ocstllng, J, Fat from the seeds of TrkhilM subc<trdata 147 

Oetker, A. Plastic compositions (?) 94 

Offerdahl, H. T. Whale oil ; Production and utilisa- 
tion of 32 I 

Ognua, M., and S. Aoyama. 8ulplmr dioxide and ammonia ; i 

Products of the interaction of 254 ' 

Ogden, A. B. Sludge or .solid matter recovered from sewage ; 

, Appjiratus for drying (P) 1221 

Ogden, J. B. L. .Steam and air dryers, oil separators, and the 

like (D 460 

Ofldlvie, J. P. See Eastick, J. J 164 

Ohio Chemical and Manufacturing Co. See Clarke, G 1088 

Ohno, K. Dynamites; Manufacture of safety (P)., 614 

Ohta, K. Bmulsin free from prf)teins ; Production of 07 

Ohtsttka, Y. Vacuum-flJters for the cyanide process ; Leaf 

of (P) 1068 

OibFlttine Furnace Co., Ltd., and E. BuchhoJtz. Kilns or 
a^ratns tor drying china clay and other materials 

Orw^l^JParo ay l ^ ^ asting, smelting, or otherwise 
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on Uhalc Products, Ltd. 5<wNoad, J 

Okada, T. See Majima, E 

Oliver. H. and G. T. Fabrics, etc. ; Process for water- 
proofing (P) 2ar 

Oliver, R. Fruit ; Process for preserving uncooked (P) 

38, 842r 

Oliver, T. H. Morphine ; Test for aud for copper .... 885 

Oliveras, 3, Lubricating grease wliich may be used to 
prevent or remove mcrustutlons from steam boilers 

(P) 148 

Olsen, G. E. Gasolene or naphtha; Machine for refining 

used (P) 0&3 

Olsen, J. C. "Van Nostrand's Chemical Annual, 1913”.. 1078 

and W. H. Ulrich. Ozone in v(;ntilation 888 

Olsen, 0. R. See Hole, 1 89 

Olson, G. A. Proteins in wheat flour ; Determination of the 

salt-soluble 6^0 

Olson, H. M, Concrete composition; Waterproof (P) 1009 

Olsson, C. M. T. Furnaces for heating giises (P) 954 

Oman, E. Sulpldtc-collulose ; Process for producing--;- 

(P) 348, 828r 

Opitz, H. See Klortermaiin, M 651 

Opl, K. Sulphuric acid manufacture; The tower system 

of in the J . Oestorreicli. Sodafabrik, ilruschau 862 

Opponhelmcr, M. Alcoholic fermentation ; Formation of 

lactic acid and glycerol in 156 

Ormundy, W. R. Clays ; British — - under the osmose 

piiriflcatlon process 257 

Motor fuels, with specml reference to alcohol 189 

Water ; Apparatus for treating and for similar 

purposes (P) 215 

Oriuaza, J. M, Ores; Process and apparatus for conceii- 

truting by flotation (P) 969 

Orraiston, 11. 0. Metullic alloy aud process of lua nufacturing 

It (P) 765r 

Ornstoin, A. Wine; Process lor clarifying (P) 08r 

Orten-Boving, J. See Pennell, R. H. L 1221 

Orton, E., jun. Vitrilleation ; The legal dcllintion of 1051 

Osborne, C. G. Manganese-steel ingots ; Process fur treating 

(P) 097 

Osborne, T. B., and L. IL Mendel. Proteins of tlie maize 

kernel; Nutritive properties of the 708 

O’SlianghncBsy, F. R. Fuel; Dwcussion on 67.'i 

Putrefaction; Utilisation of the jdienomena of , 

witli special reference to the treatment and disposal 

of sewage sludge 3 

Sewage disposal ; Significance of colloidal matter in 609 

.Sewage ; Oxidation of without the aid of tiltefs. 

Discussion 636 

Zinc aslies ; Estimation of moisture in . Discussion 1120 

Osius, F. C. C. T. A. Fuel from organic matter such ns 

l)eat; Manufacture of artitlcial (P) 909 

Osswald, K. CuiKila furnaces ; Explosionn in and a 

safety device for avoiding them 1054 

Ostennann, L. l>lnryl ethers ; Prepamtioii of (P) . . 767r 

Ostromisslensky, I. Fry throne hydrocarbons ; Manufacture 

of (P) 985r 

Isoprcne ; Process for preparing (P) 876 

and 8. Kiclbasinski. Erythreiie ; Preparation of 

fium derivatives of ethyl ether 766 

Ostrowski, J. See Varret, R 965 

O’Hullivan, J. Biilphurlc anhydride and chlorine; Chief 

cause of the loss of by ineiuerating substances 

containing them 1076 

Oswald, M. Nitrites ; Investigations on 410 

Otsukl, C., and T. Sudzuki. Silver bromide-gelatin plates; 

The simultaneous development and fixation of 668 

Otto, C. Iron and steel ; Process and high-pressure furnace 

for the direct production of (P) 360r 

Otto, C., und Co. Ges m. b. H. Ammonium sulphate ; 

Saturator for recovering (P) 22 

Coke-oven (P) 1B9 

Otto, F. E., and Phbnixwerk G. m. b. H. Dryers with rotary 

agitators (P) 187 

Otto, M. P., and A. Postel-Vinay. Water; Process and 

apparatus for cooling drinking (P) 603 

Ottorepetz, V. Artiticlal sponge ; Manufacture of (P) 868 

Ovorbeck, 0. G. C. L. DcaloohoUslng liquids (P) 870r 

Overton, IV. E. Oil from fish ; Process for extracting — — 

(B) 91 

Owen, F. See Bradbury, W. A 1001 

Owen, H. 8. Concrete, cement, etc. ; Manufacture of 

► products of (F) 389f 

Owen, T. M. Ores ; Concentration of (P) 869 

Owen, W. L. Alcohol from cane molasses from different 

sources; Yleldof— — 9^6 

Owens, E. 8. White lead ; Experiments with . . . , , m 



NAME INDEX. 


W: 


PAOS 

P 

Paal, C. Oxides of heavy metula; Catalytic action of 
coUoidal platinum-group metals in the reduction 

of — , mQj 

*^53 IJickelouR hydroxide ; ’ Coiloidiii 1^* ! 787 

Cuprous oxide ; CJolloiiial 787 

and E. Windisch. Platinum wlien used us hydrogen- 

carrier ; Jnttu(‘nce of impurities on ftp 

Pace, P. c. Air-gas; Manufacture of (P) 910 
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Pilrseke, H. P. R. L., and .T. A. E. Achonbach. Secondary 

batteries; Negative electrode for secondary (P) 661r 

Poetter, H. Gas producer (P) 686 

and Poetter Gcs. Furnaces provldei! with regenerative 

chambers (P) 408, 583r, 787f 

Pohl, K, Magnesite and dolomite ; Prmluctlon of sintered 


Pohl, IT. See Chem. Werke vorm. Dr, H. Byk 614f 

Pohl, P. See Von Auwers, K 827 

Pointe, J. U. A. (lorn, grains, and the like; Process and 

apparatus for treating (P) 880 

Polack, W. G. See Hlade, R. K 481 

Poland, K. K. l^mtrifiigal separator (P) 688 

Hydro-extractor (P) 683 

Pollacsek, K. Sulphite pulp siient lyes ; Preparation and uae 

of binding and impregnating substances from 

(P) 248, 746r 

Poliak, A. Chemical reactions and thermal processes ; Pro- 
cess and apparatus for carrying out (P) . , . . 1^ 

Poliak, F. Formaldehyde ; Manufacture of crystalline poly- 
merisation products of (P) 218, 808r 

Poliak, L. Tanning extracts ; Clarifying and decoloris- 
ing 866 

I and Bailische AiUlin und Hoda Fabrlk. Tanning skins ; 

Manufacture of compounds for (P) 976 

Polotzky, A. See Herzog, R. 0 687 

Polvshis, G.. Klseuglesserel und Maschinenfabrik. Iron ores ; 
Inia’easing the output of rotary kilns, es^clally 

such ns are used for agglomerating (P) 885 

Iron ores. etc. : Treatment of flne by agglomera- 
tion and smelting (P> 488 , 

Wet-grinding : ("ompound mill for (P) 907 

Polysliis, O. Conveying and mixing sluiTy, sludge, mud, * 

et<’. : Method and apparatus for (P) 408 

Pomerauz, H. Hydrochlorides of primary aromatic arninea 

and their derivatives ; Isolation of from the 

rwluctlon prcKhicts of nitro-, nltroso-, aaoxy-, aso-, 

and other compounds (P) 246 

Pomeroy. J . Water fed into steam generators ; Apparatus 
‘ for removing oil, grease, and salts suspended in — 
and for heating, purifying, and softening the water 

(P) 884 

Ponndorf, W. Curative agents for tuberculosis, smallpox, 

and foot and mouth disease : Preparation of — - (P) 260 
Poole, E. M. Wo^ by-products: Method^ 

apparatus for maldiMII » • - 160, 244f, 64ir . 
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Pope, C. E, Paper ; Drying and Builaoe>flnlBhlng ot (P) 668 

Pope, 0. J. S$e Monalun, J * MS 

Pope, F. and G . M., and Soutliern Manufacturing Go. Wood : 

Method of dtotilling (P) 804 

Pope, T. H. Beer ; The obulIioRcope in the determination 

of original gravity of 496 

Popp, M. Basic slag ; Kources of error in the analysis of 704 

Porges, P. Parnflln wax indo'd-ry in Austria ; Application 

of cold in the 1042 

and L. Stelnschneider. Filter plate (P) 409f 

Porritt, B. D., and North British Rubber Co.. Ivtd. Fabrics 

for spherical and dirigible balloons (P) 182 

Portemont, E. Sugar juices: Apparatus for boiling 

by tJic htciiin from the juice, without addition of 

fresli steam (P) 706 

Sugar juices . Apparatus lor the, rapid evajioration of 

under low pressuic (P) 879 

Porter, A. T. Fuel; Treatment of liquid to produce 

\ajM)ur (P) o86r 

Porter, IT. C., and A. C. FielUncr. Pittsburgh coal b<‘d ; 

liering of the at the experimental mine 

near Bruceton, Pa 860 

Porter, N. ,1. Iron or steel or like structures ; CompoJtion 

for roverlng (PI 4S6 

Portevin, A. Cementation ^\ith mixed earhnrishig agents 28 
CopjK*r-tin and eopper-zine alloys , ICfTeet of annealing 

on quenche<i 553 

Steels; Kijuilihrium of earburisitiou of — —in fused 

mixtures of potassium chloride and cyanide 487 

Steels ; Speed of transformation of when heated, 

and tne sjieciflc clcctrieal rcslMtancc of iron 701 

and V. Bernard Sk-el ; Influence of eoalcsconee on the 

mechanical i)rop<TtieH of , and on alloys 1011 

and J. Diiraiid. Ste('l , Formation of Neumann lines in 

791 

Portland Gold Mining Co. sVe Clancy, ,1. C 1088 

Post, E. C. See Tuiabe, W 367r 

Post, W. H., and Postnm Cereal Co. Be\eragc extract (P) 803 

Postel-Vinay, A. See Otto, M. 1* 663 

Potniesil, II. Sec Votocek, E 36. 846 

Pott, F. Filtering mat*'rial of high officlcney ; Preparation 

Ota (!') 187, 342r, 343r 

Potter, F. M. See Pickard, J. A 1010 

Potter, H. N., and G. Westinghouse. Silicon monoxide; 

Production of (P) 866r 

Potter, J. A. Smelting ores ; Apparatus for (P) .... 1095 

Potter, W. 8. Manganese ; Formation of nuu hined 

shapes of (D 20 

Potts, 11 15. Prediction and Invention in ehernistry 392 

Poulenc fr^res, and K. Oeclishn. Mcthylphenylglyeiiie- 
arslnlc acid and its reduction product, arseno- 

mcthylphcnylglycinc ; Preparation of (P) . . 276 

Poupart, W. Filters for milk, etc. (P) 1024 

Powamin, 0., and A. Bambanow. Willow barks ; Classifi- 
cation of by means of chemical reactions . . 568 

and N. Schurawlcw. Tannin of the bark of Salix alba x 

558 

Powell, ('. W. R. Syrnps and molasses ; Determination of 

the viscosity of refined 238 

Thermo-regul»*Air for thermostats at temperatures very 

close to room temperature 899 

See Fawsltt, C. E 234 

Power, F. B., and H. Browning, jun. Antkemie nobilis 

(chamomile); Constituents of the flowers of 885 

i Cotton-root bark (OaMypium herba^eum); Chemical 

examination of 1026 

Moirvearia ehanwmilla ; Constituents of flowers of 1026 

and A. H. Salway. Daeie^iia lalifoUa ; Constituents of 

435 

DibcnBoylglucoxylose, a natural beiitoyl derivative 

of a new dlsaccJiaride 566 

Sarsaparilla root ; Chemical examination of 217 

PottI, W. See Siegfried, M 604 

Fraet(»ius, P. See Stock, A 223 

Prager, M. Evaporation ; Continuous (P) 68Br 

Pratt, D. S. The coconut and ita products, with special 

reference to Ceylon 1096 

* and others. Nipa palm as a eonimercial source of sOgar 656 

Pratt, W. E. Portland cement raw materials at Naga, 

Cebu ; Geology and field relations of 1165 

and W. D. Smitli. '* Bondoc Peninsula, Philippine 
Islands ; (Ecology and petroleum resources of the 

Southern jiart of ’* 444 

Pratt, W. R. See Corflcld, C. E 845 

Pranniltx, P. H. See langsteln, E 760 

Pr^e, A. See Markus, A 82f 

Prentiss, F. H. and L. B., and R. C. Lane. Ores; Apparatus 

for recovering valuable constituents from (P) 869 

Prtneott* Phosphates in soil extracts ; Determination 

665 

Pieseot4,f, Metataiftkfles; Compound-— (P) 80 
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Presser, B. Alomintam and llfce wire ; Method of tmnilattiig 

(P) lEltr 

Fretoeille, R. A., and Metallurgische Ges. Agglomeratliig 
fine ores or metalllferona prodnots ; Prooess for — 

(P) 666r 

Preuss, G. Electrical conductors composed of graphite and 

metals ; Manufacture of (P) 821 

Prianischnikow. ITiosphatcs; Experiments with crude 1101 

Pribram, E. See Halle, W 697, 61? 

Price, F. G., and H. A. Lewis. Arsenic or antimony; 

Extraction of from ores (P) 92T 

Price, F. 0, 8. Mixing, washing, ami screening materlais ; 

Apparatas for (P) 681 

Price, P. See Mott, F. 0 830 

Price, 8. W. Tipping furnace for melting, smelting, refining, 

etc. ; JLiquid fuel (P) 654 

Price, T. M. Ink (P) 429 

Priest, C. F. Furnaces; Guii-flred (P) 090 

Priestley, A. See Walsh, H 63? 

Priestley, J. H. See Jorgensen, 1 1066 

Pricstman, A. Elevating liquids ; Process and apparatus 

for (P) 884 

Sewage ; Treatment of (P) 100 

Primoslgh, E. Ores; Separation of (P) 928- 

Prince. R. E. Wood ; Preliminary work in fireproofing 832 

Prlncp. W. I'\ Iron ; Method of removing sulphur from 

cast (P) 8o 

Prindle, W. E. Dryer; Rotary (P) 780 

Pring, J. N. Owme, nitrogen peroxide, and hydrogen 

S xide : Determination and distinction of at 

dilutions 254 

and li. 0. Tainton. Zinc; Electrodepositiim of at 

high tairrcnt densities 42J 

Prinson-Geerligs, H. C. Molasses; Mumifacture of solidified 

and its use for aliHihol mamifacturc 1067 

IMoIeau, W. L. fit. J. and J. R, H. Peat ; Production of 

briquettes and coke from — — (P) 303, 304r 

Prikhard, P. M., and llnit-ed Alkali ('o , Ltd. Sulphuric 

acid ; Tubular apparatus for concentrating or 

heating otlier corrosive liquids by skam neat (P) 1207 

Pritchard. T. W. Turpentine ; Production of pure (P) 1020' 

and M. C. Whitaker. Distillation of wood, etc. ; Process 

of (P) 1004 

Procter, H. R. Gelatin and dilute hydrochloric acid ; The 

equilibrium of . . ? 326- 

Tanning extracts ; The colour meusureinuiit ol . . OOfr , 

Frost, 15. Zincs ; Corrosion of commercial of various 

compositions 663 

Prudhommo, F. Pig-iron ; Manufacture of (P) .... 489r 

Prussia, L. See Grimaldi, C 004- 

PryiT, R. W. Water purification by ozone. Report of the 

Ann Arlior plant 1069 

Prziza, 0. See Fischer, F 199 

Psarski, J. T. Dyc-vats ; Apparatus for forming and pre- 
paring charges for (P) 197 

Psarski Dyeing Machine Co. Dyeing machine (P) 78, 198r 

See Booth, R. D. 1086r 

Publickcr, P. Distilling apparatus (P) 814 

Distilling column for spirit; High-proof, water-cooled 

(P) 1023: 

Puech, Chabal et Oie. Filtering with sand or gravel ; Vessel 

for for purifying residuary or natural waters (F) 3fr 

Waste water from towns and industries ; Separation of 

solids from and receiving the sludge in a solid • 

state (P) 981 

and A. Punch. Water ; Means for filtering in reser- 
voirs (P) m 

PUschel, A. Celluloid, acetyloelluloso, and like articles: 

Cleaning and renewing (P) 20, 196r 

Pugli, M. R. Corrosion of cast-iron pipe ; External . . 965- 

Pukall, W. HiUcates, aluminates, stannates, ferrites, 
chromites, manganltes, titanates, and zirconates; 

Syntheses of 869 

Fulsoroeter Engineering Go., Ltd., and J. BjOrnstad. Filters ; 

Mechanical (P) 84T^ 

See Marlow, T. G 540, 663 

Pure Coal Briquettes, Ltd. Coal briquettes ; Manufacture 

of (P) 85? 

Purxis, J. E., and T, R. Hodgson. “ Water, sewage, foods, 
and other substances ; The chemical examination 

ol " 1077 

PuBchmann, W. Coke ovens ; Process and apiiaratus for 

charging (P) 344 

Pyhfilii, E. Naphthenic acids ; Behaviour of in the 

refining of kerosene oil 781 

Naphthenic acids from different petroleum distillates. . 634 

Naphthenic acids of high molecular wei^t in Baku 

petroleum oil 78B 

Rubier: Methods for preparing artifloial- — from _ 
different raw materials, IneliKSog petrolenm . , MnA 
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nme,y. a. Copper; Formation of irelne in the electrolytic 

refining of ' _ emn 

Pyrah, Dyeing and sizing warps and apparatus therefor 


1006 


Q 

Quant, E. Pepsin ; Bacteriological purity of — - 848 

Quartaroli, A. Magnesium suite ; Action of on complex 

compounds of aluminium, iron, and bismuth with 

organic substances 591 

Queneau, A. L. J. Furnace; Electric for reducing 

zinc ores (P) jOU 

JSlno; Condensation of (P) ]43 

and Queneau Electric Zinc Furnace Co. Zinc ; Metallurgy 

of (P) j095f 

Quick, A. B., and M. Bartholomew. Plastic composition 

from yeast (P) 196 

Qullicl, P. Sm Caubcl, A 974 

Quinaux, H. See Do Cosmo, J 191f, 394 

Quooe, F. See Hofmann, K, A 742 


Eaabc, W., and E. C. Post. Sugar juices ; Apparatus for 

extracting (P) 367r 

Kabak, F. Hops ; Aroma of . The volatile oil in 

relation to the geograplUcal sources of hops 707 

Rabaui, C. See Aloy, J 885 

Kabbidgc, X\ Accunilators ; Solution for the cells of lead 

(p) 322, 651r 

Electric dry batteries ; Preparation of absorbents for 

use in (P) 89, 266f 

Eabenalt, G U., and Gould t^-orage Battery Co. Battery 

plates ; Treatment of (P) 928 

Rad, C. Tiles ; Splitting of by frost 486 

Badaeff, I. Incrustation in boilers and the like; Pre* 

vention of (P) 407 

Badcllff, S. Radium from the Olary ores ; Extraction of 

229 

lladcliffc, B. S. Cobalt-uranium colours for pottery glazes ; 

Some 1060 

Porcelain body ; Influence of calcium and iron chlorides 

precipitated in a 1040 

Radiant Heating, Ltd. See McCourt, C. D 68, 69 

Radiogen-Gcs. m. b. H. Radioactive preparation (P) 644 

Bae, W. N. See Joseph, A. F 991 

Aafn, B., and G. E. Schmidmer. Coating flexible objects of 

organic origin wltli metal (P) 747f 

Bagg, H. Rosin driers and other metallic resinates 208 

Bagot, B., and P. Picrro-Horvottc. Gas producer (P).... 129r 

Gas producer for raw fuels <P) 66 

Bahn, 0. Soils ; Bacterial action in as a function of 

food concentration and of insoluble organic matter 660 

Bal, n. See Donnan, F. 0 1018 

Baiaey, L. B. FIre-clasrs ; Weathering of in the 

manufacture of face brick and paving brick 1048 

Bakshit, J. H. Sucrose ; Determination of in presence 

of lactose and in milk preparations 497 

and 8. N. Sinha. Spirits ; Table of spocifle gravities of 

for use with Bedford’s tables (paper withdrawn and 

canoelledi page 619) 288 

Bakusin, M. A. Paraffin wax ; Separation of from 

petroleum oils by cold methods 664 

Ralph, G. J. Firedamp ; Electrical detection of 1082 

Bamagj^ A. S. White lead ; Manufacture of (F) 149, 430r 

and Chemical Development Co. White lead ; Manufacture 

of (P) 767f 

and International Color and Chemical Co. Paints, 

enamels, etc. ; Manufacture of (P) 208 

and others. Cineol ; Production of a peroxide from 

<P) 844 

Oxidising compounds and producing terpene peroxide ; 

Process for (?) 844 

Terpene peroxide ; Production of (?) 844 

Bamtaj A. Iron; Precipitation of from solutions 

ooniainlng zinc and iron (?) 489f 

Ore-hrioki; Channel fumoe for bnniing --»-(?) .. Sfilr 
iSSss Mkow^ K. J. 426r» 871 


Bnmny, A. A. limeMiulphui sprays; PrepantlOB AaA 

composition of .fipt 

Ramsay, A. L. See HcTavish, Ramsay, and do f|6> 

Ramsay, W. Ohnmloal products; Supply of— — % Bilk 

cuseion HPi; 

Niton (radium emanation) as a therapeutio agent , . . , 
Oxygen content of gases from roasting pyiitM# DIs* 

cussion IIP' 

Refuse destructor (?) 

Bamsden, W. T. Browers’ worts ; Caramelising — — (?) ^ 2TS 

Wort; Apparatus for extracting (?) 669, 708 

Ranc, A. 1.«Bvuloue ; Formation of formaldehyde and 
carbon monoxide by the action of ultra-violet rays 

on 706. 

Bance, H. See Edwards, K. B 148 

Band, C. C., and H. G,^Schiirccht. Glaze ; A type of crystal- 
line at cone 3 1060' 

Randall, W. W. See Fenuiinan, W. B. I) 1171 

Handles, W. B. Sm Hind, H. L 166 

Randolph, H H. Ceramic materials ; Manufacture of — — 

(?) 647f 

See Malinovsky, A 100^ 

Raney, J. 11. See laird, H E, II97 

Hnnaomc-vor Melir Machinery ('o., Lt«i. See Hobbs, J. B. 888; 

Hapke, J. iSee Kuruakow, N 758. 

Rapp, E. W. See l^ong, G. D 970 

Kappard, M. Paint for protecting iron, wood, etc., from 

Hca growths ; Manufacture of ( P) 074f 

Raschig, F. Distillation ; Process and apparatus for con- 
tinuous (P) 638f 

Ucaction or absorption towers ; Filling material for 

(P) 007 

lUsmuHsen, M. P. ,SV« Damgaard, P. P. 432 

Ratcliff, T. and W. Furnace for molting metals (P) 926 ‘ 

Hath, C. Mash-filter for separating beer wort from grains (?) 668 ‘ 

Hath, K. J. See Chem. Fabr. Griesheim-Eioktron lOr- 

Rau, A. J. and J. A. Dyeing apparatus (P) 1006 

Dyeing and otherwise treating cloth with liquids; 

Machine for (P) 418, 1085i‘ 

Rauch, H. See Louchs, II lOO" 

llauzRircB, G. Explosive (P) 614 

Ravautte, A., and others. Drying apparatus ; Vacuum* 

(1^) 7871- 

Bay, R. C. Boron ; Amorphous , and magnesium * 

boride 100$. 

Raymond, F. V. Kauri gum and other gum rosins ; Treat- 

raentof- — (P) 208, 081r- 

and others. Fibres, gums, and juices from fibrous plants ; 

Apparatus for obtaining (P) 1006. 

Raymond, G. M., G. R. Mumma, and C. W. Raymond Co. 

Brick dryers; Gas furnace for (P) 1807 

Raynaud. A. See Ducellioz, F 310, 787 

See (Jay, L 742'* 

Raynaud, F. , Date palm ; Proilucts derived from the 1109 

Rea, F. W. See IMts, E. A 670, 088- 

Road, A. A., aod R. H. Greaves. Copper-aluminium alloys ; 

Influence of nickel on some 316 . 

See Arnold, J. 0 428, 

Reader, C. L. do W. Spraying viscous materials such as tar, 

molasses, etc. ; Apparatus for (,?) 241 

Rdaubuurg. See Demesse 848. 

Bebsamen, H. See Fischer, 0 306 

Eeckert, F. C. See Gooch, F. A 44 

Redman, L. V., and others. Phenol ; Determination of -~— 
in presence of hexamethylenetetramine and formal- ^ 

, dehyde 846 

Resins; Synthetic 1491, 

Redwood, B. Oil fuel ; The future of 66- 

Beod, £. W. Calcium acid phosphate ; Manufacture t>f 

— (P) 

Bead, H. C. Tanning materials; Colour valuation of~— — 498s 
and A. Schubert. Tanning materals ; PentOMs in 

and the detection of mangrove 668 

Rees, W. J. Fuel ; Discussion on 678r* 

Reese, C., and J . Drost. Water ; (Colorimetric determinatton 

of lead and copper in drinking 661 

Rocse, P. P., and E. L. Diehl. Alloy-steel scrap ; Method of 

treating (P) i0t8 

and others. Steel ; Manufacture of (?) 89r- 

Befrigerator Corporation. See Molesworth, C. E 341 

Regal, A. Plastic masses, especially for Insulating purposes ; 

Manufacture of (?) 974 . 

Begester, B. H. Coal ; Oxidation of sulphur compounds of 
-- — and of nitrogen in the bomb calorimeter, and 
the correction to be applied in determining tiie 

calorific value 

Beibllng. W. 0. Cement vereue brick; Natond , 

Iwablg Penal Colony raw materials 116V 

and F. D. Bwm. F^nd cement raw materiali ihm 
Ka«a, <^a ; Efficlenoy of 
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Belcbhold, FIttgier und BOcldns. Su Berlnger, £ SSftr 

field, D. £., end IBaetitum Kodak Co. Acetylcellnlose 

solutions; Manufacture of (P) 6*0 

Cellulose compound (photographic film) (P) 1227 

field, r. It. Skinner. J. J 660 

Reid, W. Clarifying apparatus for linuids (P) 1170 

field, W. F. Annual dinner ; Speech at 727 

Annual meeting proceedings <20 

Chemical products : Supply of . Discussion 1135 

Monazltos from some now localities. Discussion 50 

fietglc, B. E., and .T, Zajic. (Copper : 'lUethod of welding 

(P) 794 

fiellf, It. Y(5n«t; Collection of from fermentation 

vats (P) 213 

fieindel, B. Pcrcolaln ; Observations on the burning of 550 

Kelnohl, D. f. Ores; Apparatus for treating (P) 88, 600r 

Ores : Treatment of to separate i>recious metals 

(P) 87. OOOr 

Sotillng-tnnk and filter for ore pulp : Combined (P) 87 

fieinold, F. Hriciucttiug nail, eoke, ete., bv means of dry 

paper (lock, etc. ; Process for — —(P) 17r. I91r 

Reis, J. Blast-furiiacc (P) 320 

Rcisenegger, C. Sre Wieland. H 95."> 

Belscrt, H. Filters (P) 435 

Rolssert, A. Indigos, f^reparation of substituted .. 347 

Bcitlinger, O, Electrolysis by direct current : Iniluenoo of 

superimposed alternating current on 600 

Bcltz. H. (See Chem. Fnbr. Oriesiieim-Elektroii I88r 

Boitzensteln, F,, and B, Fitzgerald. Azovy-eompoiinds and 
the octlon of difiitroj>henyl|)yridlnium chloride on 

sulphonaled substani'cn 956 

Remington. J. S. *' Science and the nilllcr ” 946 

Rommert, P. See Simonis, H 218 

Uenard, G, Petrol and similar hydroearhuii'* ; Autoclave 

apparatus for transforming (P) 345 

Petroleum and similar hydrocarbons ; Conversion of 

into products of lower boiling point (?) 412 

Bennerfolt, I. Fiunace; Elcctrometiiltiirgical an* (P) 599, 

796r. 837r 

Furnaces : Electrii — -{V) 8.37 

Rcnnte, E. H., and A. E. Dawkins. Brucine . Int<>raotion 

between nitric acid and in presence of metallic 

nitrates 764 

fienshaw, R. li., and U, R. Stevens. Phosphates of 2.3- 

dlfltearin 040 

BAol, J. See Soc. de Constructions Mi^caniqucs d’AIais 541f 

Republic Manufacturing (!o. See Peabody, .T. (’ 3.46 

fiesoh, W. Dyeing, bleaching, centrifuging, etc , textile 

materials; Apparatus for (!’) 589 

fiesliies, J. Scpamtlon • (’entrifugal proce8.s of (p).. 681 

Resisto-Electrical Manufacturing Co., Ltd., and C. Riizicka. 

Electrical rcHlstanci' materials ; Production of 

(P) *. 6.50 

Reideaux, .T„ and A. Laughliii. Furaa<*c : Regenerative 

(P) 780 

Reuter, B. See Mcistcr, Lucius, und BrUning 502 

Reuter, B, E, Fata and oils ; Process and npi>aratus for 

decomjMJSing (P) 603r 

Fatty acids; Blfa clung of (?) 603r 

fieuttor, L. Cocoa ; I'Uumination of stabilised .... 802 

Rosins, etc., used in cmlmiining in Egypt and Carthage, 

2000--800 B.o 030 

Revq|din, F., and A. do Luc. M-Anisidinc and dimethyl-iw- 

anlsidlne 6.37 

and K. Widmer. wi-Aminophenol and m-anisidine ; 

Nitro derivatives of the uridyl derivatives of 8,55 

Aio dyestuffs from nltro-m-anlaldines ; Comparison of 

the with those from the corresponding nitr- 

anilines 855 

Revis, C., and O. A. Payne. Sucrose and lactose In con- 
densed milk ; Determination of by means of 

add mercuric nitrate 1166 

Reyes, F. D. See llelbllng, W V 1155 

Keynlerse, A. Milk ; Apparatus for sterilising, pasteurising, 

and condensing (P) ’ 842 

Reynolds, A. Gas furnaces of the Siemens type ; lieversible 

regenerative (P) 632 

Reynolds, C. M. Briquettes and.otlier articles ; Manufacture 

of (?) 909 

Reynolds, E. H. Grain; Purification of (P) 37l 

Reynolds, J. H. Dyeing in Scotland; History of >. 

Discussion 464 

Itbotd, A. V. See Parker, A 3000 

fiheinb^, J. and B. Colour photography and colour print- 
ing (F) 1116 

fihdnholdt, H. 8te Weuekind, £ 787 

Rhodes, F. N. Portland oement matmfacture at Limestone 

Islaiitf; Ptant and method of 201 

Rhodes, 3. Set Blg^aa, W 419f 
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Rhys-Dkvies, W. Wool or other dbrous Airijs^osa, rite 

^ hides, etc. ; Treatment of to destroy anK^ 

or other disease germs (P) 47 

Riban, J. Phosphates and oxides ; Action of phosgene on ^ 

Ribbe, F. Volcanic and other fusible rook ; Manufacture of 

Industrial producta from (P) 96£ 

RIbbert, M., A.-G. See Sunder, 0 25 

Ribbertsche Braunkohlen-, Brikett- u. Tonwerkd: Filter for 

sludges, esi)ficially lignite sludge (P) 1 

Kiboud, E.. and C. Ahncrt. Dextrin; Ihroduction of 

from starcb of cassava root (P) 82’ 

Rice, 0 8. “ Coal mines ; Notes on the prevention of dust 

and gas explosions in ” 37f 

Rice. .T. D. Paper pulp; Apparatus for preparing (P) 13i 

Rich, M. C. Alfalfa : Manufacture of syrup and other pro- 
ducts from (P) 63! 

Ricliurd'j, A. Tin ; R((covcr.v of by conversion into 

volatile tin CiJinpounds (P) lOD 

Richards. F. It. G.. and M. A. Ad.am. Iron or steel ; Pre- 

ventiou of o.vidation or rusting of (?) 116(1 

Richards, .1, VV. CarlKin and graphite; Heat resistivity of 

3.52 

Zinc; Electrolytic deposition ot 1012 

Riclrirds. P. A. lO. Fluorides; A»*(ion of weak acids on 

soluble 690 

Ricliards, T. 5V., and F. Barry. Still for the exact nujasiiro- 

ment of boiling imint during fractional distillation 944 

and J. W . .Shipley. Ilenzcnc : The freezing point of 

as a fixed point in thermometry 1036 

Richardson, P. W. Aldoses; Estiimition of- — by means 

of sodium hypolodib*. Discussion 949 

Richardson, M. and IC. Soldering composition (P) 86 

Richardson, W. \V. Separating materials by centrifugal 

lorce ; Process and apparatus for (P) 850 

Rlchcson. L. M. See Obcrfcll, C. R 151 

Rlchet. Lactic ferment; Lack of herediLiry accommo- 
dation of in feebly nutritive media 761 

Richfield Oil Co. See Gillons, G. H 191 

Richmond, H. I). Milk; Oompositloii of 708 

Richmond Gas Stove and Meter (!o,, LLl. See King, .1 926 

Richter, A. Briquettes of carbonaceous material ; Manu- 
facture ot with aid of waste sulphite liquor (P) 1043 

Richter, E. Berbcriiic and its determination 764 

Richter, F. Hydrocarbons ; Purification of liquid (?) 741r 

Richter, G. 'i'linncl kilns or furjiaccs for tempering, cementa- 
tion. and like processes (P) 206r 

See .Hteftlncr Chamottc-Fabrlk A.-G. vorm. Didicr. . 070r 

Richter, J. See Hempe), W 481 

Richter und Richter, (’olloidal substniuics ; Dehydration 

of (?) 342 

Waste liquids; Purification of and extraction of 

water from sludges (P) 663 

Riddle. R. N, See Zinkeisen, (). T 342 

R ideal, JL K. Blcacliing efficiency in pai>er making. Dis- 
cussion 730 

Chemical pulp ; Bleaching of . Staiulard method. 

Discussion 288 

Nickel tannates. Discussion J73 

rranium oxide ; Htndics on the reduction of .... 673 

Rideal, S, “ Glim and glue testing " 1077 

Ridge, H.M, Ores ; Furnaces for roasting or drying (P) 361 rr 

Eidgway, G. Filter for slimes pulp and the like (P) 830 

Ricche, F. See Koepp, R., und Co 788 

Riedel, .1. D., A.-O. a-Bromo-isovaleryl-p-phenetidide ; 

Preparation of- (P) 667 

6-Chloro-l-methyl-3-hydroxybcnzene-4-carboxylic acid ; 

Freparatiou of (P) 807 

aa'-Diphenyl-N-methyl-y-piperldone ; Preparation of 

(P) 278 

6-Halogen-l-methyl-3-hydroxyl>enzene-4-carboxyUc 

acids ; Manufacture of (P) 084 

p-NitroBophenylglycino : Manufacture of (P) 70, 375r 

Santalol compounds po88es.slng aedative proiwrtiea ; 

Preparation of (P) 107.5 

Selenium compounds; Preparation of organic (P) 1172 

Water ; Process for clarifying and purifying it 

from germs (P) lOOr 

See Oans, R 353r, 358r 

Riegel, M. Water and other liquids ; Sterilisation ot 

by moans of bromine (P) 664, 610r, 764 

Rlcgier, E. Albumin; Colorimetric doter,mlaation of 442 

Riesenfold, E. H., and T. F. Egidius. Sulphur compounds ; 

Action of ozone on inorganic 1046 

and W. Mau. Porcltfomic acid ; Preparation of blue 810 

fiietz, E. See Berondes, R 1226 

Biflkrt, H. See Tillmans, J 830, 1105 

Rigby, J. S. Concrete blocks or artlolss ; Indumtioo of 

(P) - 
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T., and K. T^tttvp, Ugutie ; tnatment of (P) «S2 

ai^ Wetoarbonfslng, Ltd. Peat; Treatment of (P> 012 

Peat, etc. : Treatment of wetoarbonlaed (P). . . , 1008 

Peat; Utllieatlon of (P) 000 

and others. Cleaning tubular and other vessels used for 

treating peat (P) 860r 

Oas producers ; Working of by-product recovery (P) 862 

Peat ; Removal of moisture from (P) 788 

Peat ; Treatment of (P) 911 

Peat j Utilisation of (P) 346 

See Testrup, N 643, 87 Ir, 938 

Rlgg, £. Metal melting at the Royal Mint nrith coal-gas 

and coke fuel; Comparative costs of 1167 

Rlgg, 0. Refractory materials 619 

and Kew Jersey Zinc Go. Filtration of flue dust, fume, 

etc., from furnace gases (P) 650 

Pyrites ; Recovery of suiphur in elementary form from 

(P) 870 

Zinc blende ; Preparation of pyritlfcrous for mag- 
netic separation (P) 870 

Rigler, G. Artiflcial milk and process and apparatus for 

making It (P) 664r 

Riisager, H. E. Kiln ; Rotary (P) 906 

RUey, E. Obituary 905 

Riley, F., and J. H. Riley and Co., Ltd. Cop dyeing and like 

machinery (P) 1086 

Rinck, A. Methyl alcohol ; Detection of 978 

Zinc pipes for conveying water ; Use of 883 

Rlndcll, A. Marshy land in Finland ; Improvement of 

by addition of sand 432 

Ringquist, J. M. See Wriglitson, T 64 

Rinmau, 3^. L. Destructive distillation of liquids or of 

substances dissolved or suspended in liquids (P).. 346 

Rintoul, E. ■ See Nathan, F. L 441r, 71 2r 

Riom, M. See Bmlin, E 36, 91, 661 

llipcau, F. Rubber ; Preparation of raw (P) .... 94, 493r 

Rubber ; Treatment of (P) 708 

Rls, C. Textile fibres; Treatment of with soap baths 

in tile form of froth, particularly for deguniming 

silk (P) 477 

Risse, F. See Friedliinder, P 687 

Ritter, J. O. ijpliolstcry leathers ; Method of preparing 

washable 3064 

Ritter, K. See Hofmann, K. A 917 

Rltter-Coulcy Manufacturing Co. Coal gas; Apparatus for 

producing (P) 911»’ 

See Barnum, I). D 471 

See Carpenter, 11. A 1043 

See Brown, R. B 664 

See Osborne, W. B 566 

Rittmaii. W. F. Cracking of oils; Theoretical problems 

Involved in the 626 

See Whitaker, M. C 682 

Riveroll, E. Smelting furnace (P) 1014 

Rivoal, C. A. See Waltlspurger, L 1095 

Rix, M. Hexamethylenetetramine di-Iodlde; I^reparation 

of (P) 

Robbins, D. E. Beer, cider, sporkling wine, and other 
alcoholic beverages ; Method and apparatus for 

treating and bottling (P) 663 

Robbins, H. D. See Traub, M. C 807r 

Roberts, A. E. See Sulman, H. L 30, 489 

Roberta, C. E. Aluminium and silicon ; The alloys of 648 

Roberts, 0. D. See Ooulding, E 1222 

Roberts, T. Samples of powdered or liquid substances ; 

Apparatus for taking (P) 639, 809r 

Robertson, A. R. Centrifugal machines (T) 1041 

Robertson, G. S. Phosphates ; The solubility of mineral 

in citric acid 

Rertwrtson, R. The heat test of explosives. Discussion . . 
Robin, F. Metals; Holidifleation, cellular networks, and 

growth of grains in 

Robin, J. I. Incandescence gas mantles ; Manufacture of 

(P) 

Robinson, C. Filtering or dehydrating niachlnes (P) .... 
Lixiviating apparatus for ores and other material (P) 

Mercury recovery plant at rrcsnlllo, Mexico o95 

and Metallurgical Engineering and Process Corporation. 

Ores ; Treatment of (P) • • • 

See ToFne, R. 8 

Robhiaon, H. A. See Parley, 0. A 

Robinson. H. W. Coal tar and Its products •Treatment of 

U6S 

Robtiison, R. See Hope, JS* 

jHoUamo, B. H. iSse Tartar. H. V .....1008 

T., and Son, 0. J. R^tason, sad T. J. 
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Rodenhauser, W. See Oes. t Rlektrostahianlagea 
Rodgers, L. E.^ Dryln^^roduets of clay or the like ; Apftlh 

Boeder, G. Ferro- and ferricyanlde salts of betaine, liidla* . ' , 

tlon of betaine from molasses residue . 4X 

ROhm, 0. llldes and skins; Disinfection of-~— In tile ' 

manufacture of leatlicr (?) 

Hides and skins ; l^ess for depilating and redttdnf 

(P) X«r 

Leather; Manufacture of (P) 121o 

Rubber ; Manufacture of artlfioifU (P) ........ 

ROssler, C. Leather substances; Manufacture of— — '(P) ABO 
Roesslcr and Hasslaoher Chemical Co. See Carveth, H. R. 1078 

See Lacy, B. B 1071 

See Liobknocht, 0 780 

See Bcliadhauf, A lOOOr 

See Zwlngonbcrgor, O. K 860 

Roettgen, T. Lactic acid In wines ; Determination of free 

and combined 07 

Rbzsenyi, T. Coffee ; Investigations on — - .......... 08 

Rogers, A. Depilating 340 

Rogers, F. Dun and steel ; So-called “ drystalliiatioil 

through fatigue ” of 88 

Rogers, J. S. See Veitch, F. P 1064 

Rogerson, T. B. Blast furnaces for smelting iron and other 

ores (P) 88Br 

OiMin-hearth fiu-nace ; Regenerative (P) .... 871r, 027f 

and Clyde Furnace Co. (" B ”), Ltd. Blast-fumaoe for 

ftinclting iron and other ores (P) 7fl5r 

Rohde, A. See Hauptmann, P 1084f 

Roitde, G.. and B. Meissner. Cinchotoxine ; Combination 

of bromine wlUi All 

Rohland, P. China clay; Adsorptive power of .... 546 

Clays ; Causets of piastioity, binding power, shrinkage, < 

and absorption of 858 

Clays and kaolins; Causes of plasticity and allied 

properties of 818 

Rohmer, M. See Mclster, Lucius, und Brilning w. 84Ar 

Roltzheim, A. Rtnluctlon furimces; Muffle for — (P),, 821r 
Zinc ores ; Plant for recovering sine from — (P), . . . 860r 

Zinc; Recovery of from its ores (P) 756 1 

Rollason, A. Oils from coal, oannels, and shales; Pro- 
duction of (P) 845 

Romans, C., and 0. Baldracco. Hides ; Tlie salting of — 

and the avoidance of salt stains 888 

Romann, A. Logwood Black; Production of — bf 

direct oxidation on cotton, silk, or wool 808 

Rombaoher HUttenwerke, and J. I. Bronn. Steel ; Manu- 
facture of and apparatus therefor (F) 8fl0r 

See Bronn, J. I 502r 

Rommel, W. Stout ; Use of secondary fermentation yeistf 

In the preparation of 828 

Bona, P., and L. Michaclls. Maltose; Action of— —on 

ck-methylglucosidc. Afflnlty-constant of miltase. . 87 

and K. von T6th. Dextrose; Adsorption of— ^.... 705 

See MirfuwUs, L ^ 271, 85R 

Rdnay, A., and General Briquetting Co. Mineral and 
metallic substances to be united by pressure; 

Preliminary treatment of (P) 860 

Roques, F. Iodine tincture ; Regeneration of altered— 6X2 
Rosa, E. B., and others. Concrete ; Electrolysis In — . f 486 

Silver nitrate ; Preparation and testing of fcff use 

In the silver voltameter 482 

Eosanoff, M. A. Fractional distillation (P) 86r 

and others. Partial pressures of liquid mixtures ; Rapid 

laboratory method of measuring the ........ 1027 

Rose, L., and Co., Ltd., and H. 0. Rose. Citrate of Ume _ . 

Manufacture of (P) W 

Rose, R. P. Aluminium hydroxide; Some reveztible 

hydrosols derived from 828, 

Bose, T. K. Gold; Annealing of 1^7 

Zinc in coinage bronze ; Estimation of by voiatUI- 

satlon 178 

Rosemann, E. lactose ; Influence of ammonium aulii2uite ^ ^ 

on the spoclflc rotation of 168 

Rosen, J. Coal tar and like hydrocarbons ; XHsUUatloil Of ^ 

(P) $18 

Coal tar, petroleum residues, creosote, schist oUs, etc. ; , ^ 

Conversion of into pitch (P) 2,W 

Hydrocarbons; Treatment of (P) 588 

Rosenbaum, S. Preservatives for raw, fresh, or gtaen food! ^ 

(P) 174 

Rosenberg, A. Gaseous ndxtures; Process and apparatof ' 

for producing oombnetlble — (P) v. , 4^ 

Rosenberg, E. Drying rooms (P) 

Rosenberg, H. , Varnishes; 'MAIMiMqcs 
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AoMnbloom, J. Morphine ; Ncin<interferenoe of ptomnines 

with certain tcets for ^10 


ftof^enblum. D., and others. Wood for making} sulphite- 
cellulose or mechanical pulp ; Extraction of resins 

from (D 19 

Hosenfeld, A. H. Sugar cane ; Experiments in thinning out 

. 60« 

Sugar cone ; Most promising varieties of on trial at 

the Tununfin Experimental Station 154 

and T. 0. Barber. Sugar cane; Disinfection of 

before planting 976 

Rosenhain, W., and J. L. Huugliton. St^icl ; New reagent 

for et<diing mild 551 

RosenkrAnrer F. Zinc blende and lead sulphide ; Rate of 

solution of in dilute sulphuric add 752 

See Mecklenburg, W 352 

Rosenthal, li. Thltsi, a Burmese lacquer 703 

Rosenthal, P. See Nnuberg, C 496 

Rosenthal, T. Asplmltum ; Navaho 739 

Petrol-store In tlie Ostiiafen, Berlin ; Safety 343 

Rosenthaler, L. Formaldehyde and acetaldehyde ; Forma- 
tion of by oxidising agents 224 

and K. Klene. Rhubarb root ; A Chinese 1026 


Ross, F. A. and Chalmers and Williams, Ine. Metal ; Device 

for precipitating (P) 796 

Ross, H. 0. Tar, tar oils, or pitch ; Removal of deleterious 

substances from (P) 742 

Ross, J. C., and Hydrocarbon Co. Bituminous material ; 

Treatment of (P) 911 

Ross, L, P., and Northern Iron Co. ‘ Nodnlising materials ; 

Mechanism for (P) 64 

Ross, L. 8., and Central Railway Signal (b. Signal fusee ; 

Time-burnlug railway (P) 614 

Ross^e and von Morgenstern. Canned foods ; Abnormal 

quantities of tin in 1024 

Rossi, A. J., and Titanium Alloy Manufacturing Co. Bleach- 
ing; Pn)cess of (P) 73 

Bleaching solutions containing titanous chloride ; Pro- 
duction of (P) 919 

Steel (P) 263 

Steel; Process for treating (P) 204 

Xitanlferous Iron ores; Treatment of (P) 870 

and others. Titanic oxide ; Concentration of (!') 961, 961 

Titanic oxide : Production of (?) 961 

Titanium carbide ; Production of a comptnmd containing 

(P) 6U8 

Rossi, 0, Nitric acid ; I*roduction of concentrated 

from dilute oxides of nitrogen or dilute nitric acid (P) 421 
Nitric oxide ; Production of by electrolytic oxida- 
tion of atmospheric nitrogen (P) 421, 1154r 

Rossi, (J. Beer worts ; Influence of temperature on 

saccharometor readings in 977 


Rossini, J. L. See New Oil Refining J*roccss, Ltd 244, 472 

Roth, C. Coating and impregnating materials ; Manufac- 
ture of (P) 605r 

Roth, P. Peat, turf, etc. ; Process for removing water from 

(P) 69r 

Rothaug, 0. Chromium ; Determination of as chromic 

oxide 44 


Rathe, F.^ Ammonia and its compounds ; Production of 


(P) 137f 

Bothera, A. C. H. See Jackson, L. C 59 

Rothkopf, J. Furnaces for melting glass or other fusible 

substances; Oil-fried (P) 354 

Eotbnmnn, A. See Bochringer, C. F., und Sfthno 41 

Rothwell, J. E., and Colorado Iron Works Co. Pulps ; 

Apparatus for thickening (P) 780 

Roudsky, D. See Fronin, A 942 

Rough, J. E. See Raymond. F. V 1006 

Roure-Bertrand flls. Essential oils ; Constants of various 

1112 

Essential oils from West Africa 332 


Rouse, T., and Bessler, Wnechtcr and Co., Ltd. Alkali 

silicate ; Production of a ferrated and borated 

(P) 1009f 

Roaih, 0* A. Dunn pulverised coal burner; The .. 65 

Rouisean, J. Colouring fabrics ; Method and apparatus for 

' (P) 134r 

lUmiieau, L. Dissolving, purifying, or crystaiiising jub- 
stanoes only slightly soluble in water ; Process for 

(3P) 638 

lUHUMan. L. M. Cocoa, coffee, and tea residues ; Process 

tor denaturing and defecating and extracting 

the active principles (P) ; 882 

Bonk* F. A. See L* Aluminium Francois 600f 

Bovtoy, P. B. See White, A. H 1000 

Bowirtnc, I. O, See Marshall, £. K., jun 82 

BoMOiki, B. PstroleuiD spirit («uK>lins); Production of 

— from natural gas in Qalida 16 


acetate; Production 
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Ruder, W. E. See General Electric Oo 1( 

Rudge-Whitworth, lAd., and H. L. Heathcote. Metals and 
other materials ; Means for ascertaining tlie hard- 
ness of (P) 

Pyrometers (P) 

I Ruduick, P., and otliers. Ammonium citrate ; Comparison 

I of lUMitial with sodium citrate and N /lO citric 

! add 


RUbd, W. Iron ; Manufacture of especially for use in 

dynamo machines and the like (P) 

Steel alloy for dynamo-electric purposes (P> 

Rtidigcr A. Lokno dyestuff (Cldnese green) 

Kikliger, E. W. Paper maehlne ; Arrangement for regulat- 
ing tlic weight of pulp in the stiitf-box of the — (P) 
Rucr, B., and 11. Klesper. Iron; The 7A-tran8fortnation 

of pure and the influence of earbon, slln-on, 

cobalt, and copper thereon 

B litgcrswcrke A.-G, Acid sludge and Ihptors produced in 
washing mineral oils ; Process for working up the 

(P) 4 

Ruf, T. Yeast; Manufacture of (P) 

Ruff, O. Electric vacuum furnace for high temperatures.. 1 

Fluosulphonic acid 

Tungsten wire fllamcnts : ITcparatinn of — 1 

and II. J. Bruun. Hydrofluoric acid and fluosulphonic 

acid 

and 0, Jiaiischke. Zirconia crucibles ; ExpcrimcTits with 


and R. Wunsch. 'J’ungston and carbon ; tlompoiinds of 

and others. Fireproof articles from rlrconhim dioxide ; 

Production of 

Ruggles, W. B. Dryer (P) ‘ 8 

Ruhemann, S. Naphthoflavones and naidithothiullavunes 
Ruhm, II . D., and Niagara Alkali Go. Electrolytic apjiaratus ; 


biafihragm for (P) 

Rule, A., and J. S. Thomas. Sodium polysuipliides 

Rmnpf, C. Cotton goods ; Process for giving a silky 

lustre resistant to water and soap (P) 418, fl 

Rupp, E., and A. Herrmann. Mereuric benzoate j 


and A. Holzle. Dextrose ; Action of alkali and alkaline- 

earth cyanides on 

Ruppert, F. See Verciu f. Cheni. Industrie in Mainz 

Rushy, J. M., and United Gas Improvement (;o. Com- 
bustion : Process for controlling (J*) l 

and others. Combustion ; Process of regulating the 

temperature of (P) li 

Rusdell, W. J. See liumphTcy, H. A ! 

Bush, II. See Weintraub, 0 

Rushby. Corrosion by dissolved oxygen. Discuasion .... 

Russ, K. Sulphonatod oils and fats ; Manufacture of (P) 3 

See Stollc und Kopke 

Russell, E. J. Nitrate contents of arable soils ; Nature and 

amount of fluctuation of the : 

Potash; Ashes of hedge-clippings and trimmings as a 


! source af ] ; 

I and F. It. Pethcrbrldge. Soils ; tirowth of plants in 

i partially sterilised , 

j Russell, W. A., and J. Lord. Furnace for the heat treatment 

j of metals (P) li 

' Russo, C. Ferric salts ; Method of titrating by reduc- 

I tion 


and G, Scnsi. Nitrates, chlorates, and peroxides ; Analysis 

of by reduction 

Ruth, R., and A. Sohiillcr. Polychrome screen for photo- 
graphy, and process of making it (P) 4 

Ruth, W. E. Lime-siilphur-lcad arsenate spray mixture; 

Chemical atiidies on the 

Rutherford, E. Radium constants on the Intcniational 

Standard j 

Rutledge, J. J. "Explosives In coal mining; Use and 

misuse of — — ” : 

Ruzlcka, C. See Resisto-Electrical Manufacturing Co., Ltd. i 

Rybak, 0. Metiiane ; Physiological effect of 1 

Rzehulka, A. Siielter ; I»roduction (rf in Upper Silesia ( 
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Sabasdimikoff, V. V. Sulphur ; FortiUiiaf action of 1 

Sabatier, P. Catalysis ; Lecture on ' 

and L. Espil. Copper, lead, and nickel; EcductiM of 

the oxides of li 

Nickeloufl oxide ; Reduction of , and existence of 

a fuboxlde ; 

and A. Mailhe. Bentoie arid ; CataJitie decfnnpaiitioii 

of—*— I 
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SalMMUw and Btoilhfc--eoitf . 

Oatamift of acids ; Use of manganous salts for the . 

Reparation of aldehydes and pentamethylenlc 

ketones. Formation of cyclopentylaminos 

(.atalyHis of acids ; Use of manganous oxide for the . 

1 ^-Reparation of fatty and aromatic ketones 

and M Murat. Diuryl>ketoncs atid aryl-alcohols ; Direct 

catalytic hydrogenation of . Preparation of 

polyaryl-Jiydrocarboris 

Dlphenyli^rbinol ; Study (»f . Preparation of 

symmetrical tetraphenylethane 

Sabbatani. L. (Carbon ; Colloidal - — obtained by a 

(ihcmical method 

Bablon, F. Electric batteries and uccuniulators : Packing 

(or (p) 

iSacoharlnfabr. A.-(*. vonn. Fahlbcrp, List und (’o. 1.2- 
l)thydrnx.vbcnzcne-4.«-disulpijnnh! acul ; Prepar- 

atio?i <jf (P) j 

Nitric acid ; Continuous rnanuiacturc of (P) ! . . , 4 

Sacerdoto, tC, and Metal Treating and Equipment Co. 

Eicctro-galvauising solution (P) 1 

" Saces ’* Soc. Anon. See Fenaroli, P 

Sachcr, J. F. Aminonia-llxing material for stabloB, etc.; 

Manufacture of an (1*) 

Sachs, F. Sugars ; Dilfcrciiecs in the analysis of raw 

and L. Uholm. 1 .2-Naphthoquinone-4-sulphonlt; acid ; 

Condensations of 

Sachs, 3. See Ccntncrszwcr, M 

Sachs, K. P. Ammonia ; I’roccss for increasing the yield 

of in the manufacture of gas from solid fuels 

(P) 

Sachs, L. llubbcr ; Process for regenerating old (P) 

Sack, K. See Marc, ll 

Safety Celluloid Co., Ltd. See Paschke, F 

Sagot, 0. J'ara-red ; Preventing oxidation of the ^-naphthol 

in dyeing 

Sulphur blacks ; Process for improving the tone of 

Saget, M. Oxycelliilose in linen goods 1 

Biigi, B. and E. Reactions; Apparatus for carrying out 

and observing (P) 

Saha, II., and K. N. Choudiiury. Infusible white precipitate ; 

Constitution of 

Sahlin, A. Ferromanganese in steel processes; Use of 

molten 1 

Gas producers (P) . . . . 

Salamon, A. G. See Brown, A. VV i 

Sale, P. I). See r*iirge8B, G. K 

Saleil, E. C. Radiographic plates ; Fluorescent and 

process of making them (?) 

Salkowski, 12. Glycogen in yeast ; Determination of 

Sallows, J. F., and A. 0. Bluioh. Case-hardening mixture 
(P) 

Salomon, n. Unsaponlflablo matter in oils and fats; 

Determination of 

Salpctcrsiiure-lndustrie A.-G. Nitric acid ; Process of con- 
centrating dilute (P) "t 

Salt Union, LGl. See Malcolm, G. W 

Salts Extraction Synd., Ltd. See Sulman, H. L 

Salvaterra, H. Nitro- and nitroso-compounds ; Volumetric 
determination of by means of titanium tri- 
chloride 

Salway, A. H. See Power, F. B 217, 435, 

Salxbergwerk Ncustassfurt und Teiinchmer. Spraying 
liquids and mixing them with gases or vaimiurs; 

Apparatus for (P) 

Sameo, M. Starch ; Changes in phosphorus content in the 

modification and diastatic hydrolysis of . 

Studies on vegetable colloids 

Samesreuther, R. See Canzler, C 793, I 

Bamuelson, E., and .T. Backhouse. Flour or like material; 

Treatment of with liquids (P) 

Flour, meal, offals, bran, grain, etc. ; Treatment of 

— (P) 

Grain ; Treatment of (P) , — . . .^ 

Heating, cooling, or drying grain or granular substances ; 

Apparatus for (P) 

Spraying or atomising liquids by air or gases ; Apparatus 

for (P) 

Sanborn, T. F. Evaporating apparatus (P) 1 

Sand, H. J. S. Refractory vitreous substances, such as 
quartz glass, etc. ; Manufacture of - — (P) .... 
and F. Reynolds. Metal and vitreous substances ; Pro- 
duotlon of gas-tight seals or closures between 

(P) 

Sandelin, A. B. Fats ; Hydrogenated 1 

Bander. A. Picric add ; Use of In standardising solu- 

tions and In the iodometrio determination of acids 
Sulphurous a^ ; Determination of free — in presence 

of tlilosulphate and of rolphurle add 

Sander^ X compounds; Prepaiatlon of 

ISndanI, G. St$ Vnui$^ i, SSid 


Sanders, J, M. Petitdeum; Fractional distfllatioh 

Bandy, W. J. L. See Manley. J. W as 

Sanger, W. Cork substitutes; Manufacture of (?) -. WMS, 

Sanin, A. Dyeing cotton with basic dyestuffs ; Cmnpeiltton 

of the lake produced in IBO 

Sanlavlllc, C. M. Artificial horseliair ; lhx)oese for making 

(P) 64«r 

Santa, L. Kulplmrio acid chambers: Rogulatimi the 

water spray or steam injcctea into acooraittg 

to the density of the acid (P) 199, 486r 

Saposchuiknw, A. Bmokoless powders ; Ext)eriments on the 

Ignition of large qiuintitlt'S of at the Russian 

Powder Factory at SchJIlsscIberg MS 

Saposlinikow. AIk>ys; The specific heat of motalUo— — 1094 

Sapper, A. See Badisehe Anilin und Soda Fabrik 416f 

Samson, i,. Colloidal substances; Preparation of soluble 

(P) 668 

Compounds containing active oxygen ; Increasing the 

keeping qualities of . (Action for Infringement 

of iwtent) 963 

Sargeant, F. P., and F. C. Edwards. Hydrocyanic add and 

its uses in horticulture 877 

Sargent, E. H., and Co. See Cary-Curr, H. J 168 

Sarrosin, P. Roasting furnace ; llurizontal, mechanical 

(P) 1214 

Saturn, Soc. Mlni^re et Industricllc. See Boguskl, J. J... 969 
Sauer, F. Soiir-railk preparations; Production of stable, 

concentrated (P) 1024 

Bauerbrey, G., Masohlnenfabrik. Crystallising hot-saturated 
saline solutions, esiiecioJIy solutions of potassium 

salts ; Apparatus for (P) 484 

Saunders, L. E. Barium oxide ; Preparation of (P) 1088 

Savage, W. Detinning ; Process of (P) 1096 

SavcU, W. L. See Kalmus, H. T 421 

Saveoll Creosoting Machine Co., Ltd. See Galloway, H. L. 867r 

Savlron, P. Electric conductivity of saline solutions; 

Portable apparatus for measuring the 1228 

SavonnerJo et Huilerio de Lurlan. See F^lizat, L 846f 

Bawamura, S. Tea ; Investigations on the manufacture 

of 882 

Saxe, E. lactic acid from waste doughs of cracker or 

biscuit bakeries ; Production of (P) 274 

Saxton, B. See Foote, H. W 918 

Saxton, L. H. Woollacott, A. H 804 

Baylor, B. F. A., and Standard Turpentine and Wood Pulp 
Co. Turpentine and rosin ; Extraction of — — • 

from wood <P) 92 

Sazcrac, R. See Bertrand, G 842 

Bborgi, U. Barium borates. The** system, BaO, BtO|, 

H.O, at 30“ C 748 

Bcagliarini, G. Ammonia ; Anodic oxidation of In 

alkaline solution in presence of silver salts 691 

Scalionc, C. C. See Burke, 0. B 1072 

Scanscttl, V. '* Saponi ; I/Industrla del 988 

Scard, F. 1. See Fletcher, G., and Co., Ltd 801 

Scarpa, 0. Gum and gelatin ; Revorsiblo transformaUon 
of from the omulsold into the.suspensoid con- 
dition 661 

Schaaf, £. See Scheuermann, P. J 1024 

Schaap, A. See<i)e Oroaff, W. C 158 

Scliaarschmidt, A. Anthraquinono series ; Manufacture Of 

vat dyestuffs of the (P) # 416 

Ketones ; Method for preparing cyclic (anthre- 

quinoue derivatives) 587 

Bchadliauf. A., and Roetwler and Hasslaoher Chemical, Go. 
Hydrogen peroxide ; Manufacture of stable ‘->— 

(P) 1009r 

Schaefer, A. E. Bromine ; Process for recovering (P) 312 

Nm Graves, J. C 484 

Schaefer, H. H. See Amy, H. V 979 

Schaefer, J. Mash Alters (P) 978 

Schaffer, F. Wine ; Colour reactions of constituents of — 1104 
Sebaniu, L. Asphaltum ; Determination of the roel^ng 

point of 470 

Scharfenborg, O. See Act.-Ges. f. Anllinfabr 764r 

Scharff, H., and Norsk Hydro-EIektrisk Kvoelstolkkiit- 

selskab. Calcium nitrate; Solidification of fluid 

(P) 1047f 

Scharwath, J. A. Heat-insulating material ; Produetioii of 

(P) ; 480 

Scharwin, W. Halogenatcd phthaleins ; Action of aniline 


Schaschke, A. A. Cordite miU (P) 

SchauU, 0. Carbon dioxide in flue gooes ; Apparatas for 

estimating the peroentago of - — (P) ' 

Oases In mines ; Deling danga 
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Boheel, S. Abet-Poiiskjr Appuwtua ; Bstenrion m tike upper 

limit of availabiUty of the 7. .. m 

Beheld^, X. 0. Sterilleiiig liquide asd sages by means of 

ultra<violet rays in vacuum tubes (P) 66S 

Bdiettlin, E. 8t$ Olvandan, L 48, 48r 

Bchemmann, W. See Bronn, J. 1 666, 602r 

Botaeook, K. Bronzes ; Analysis of 20 

Bebenok, E,. and others. Hydrogen peroxide and sodium 

jj^Dorato ; Decomposition of in alkaline 

solutions 692 

Sidienk, D. Caramel ; Detection of in wine, vinegar, 

brandy, etc 869 

Schenk, K. Benzol; Determination df total sulphur in 
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Sebering, £., Chem. Pabr. aiif Action, vorm. Ally! lialides ; 

Process for preparing (?) 220 

s>-Aminophenylarsinic acid ; Preparation of acyl deriva- 
tives of (P) 276 

Esters of Sl-aikyl- or 2-arylquinolineoarboxylic acids or 

their derivatives ; Preparation of (P) 943 

OlycoUlc acid esters of 2-phenylqulnolioo-4-carboxylic 

acld(P) 834f 

6-Hydroxy-2-plperonylquinollne-4-carboxylic acid ; 

Manufacture of — - (?) 760 

2-Phcnylqiiiiu)liiic-4-carboxylic acid and its deriva- 
tives ; Preparation of sulnlionic acids of (?) 42 

2-Plperonylquinollnt‘-4-carboxylic acid ; Esters of (P) 161f 

QuinoUue-4-carboxylic acids arylatcd in the 2-poBition ; 

Manufacture of (?) 489, 608r, 889 

Toning bath containing tellurium for photographio 

Bilver Images (?) 503, 668 

Bcheucr, O. Carbon monoxide* ; Reduction of l)y 

hydrogen under the inHncnc.e of radium emanation 748 
Hydrogen and oxygen : Action of radium emanation 

on mixtures of 918 

Bchouormann. P. J., and others. Fruits ; Process of treating 

(?) 1024 

Scheurer, W. See Dlmroth, 0 957 

Schick, F. See Norinann, W 756 

Bohidtowitz, P. Rubber; Packing of plantation .... 3100 

Schieber, W. Copper welding ; Process for 203 

Bchiffner, C. Smoke from metallurgical furnaces; Recent 

* progress in the abatement of 1160 

SdiiU, E., and Continental Qas Compressing Corporation. 

Hydro(iarbons ; Production of liquid (?) .... 824 

Schiller, A. Class carboys ; Manufacture of (P) 25 

Bchlmmel, A. See Bcoseken, J 1223 

Sdkimmel und Co. Daeryoies hexandra ; Oil of .... 665 

Frankincense oil 665 

Neroli oil 665 

Pagzainguio oil 665 

Peru balsam oil 6(56 

Sohinner, A. See Vanino, L 941 

Sohlnnorling, H., and General Electric Co. Tunpten wire ; 

Process and apparatus lor drawing (P) 699 

Sdiirmelster, H. Aluminium-magnesium alloys; Supple- 
ment to the pliase-diagram of 1169 

S(dillDfer. P. Fuels Determination of water In solid and 

liquid 189 

See Oonstam, B. J 410 

Sebleidier, A. F. Gold and arsenic ; Alloys of — 867 

and w. Guertler. Irou-nickcl alloys ; Reslstomotrlc 

studies of some 568 

fldlleimQT, A. See Kalning, H 1106 

SobUfbo. G. Sulphuric acid tower processes 868 

SehUnok. J. Fatty substances from oil; Manufacture of 

BoUd (P) 148r 

Scldoesing, A. T. Nitrous vapours ; Absorption of by 

hme (P) 28, 201r 

and others. Nitrous vapours ; Process and apparatus 

for absorbing (P) 486r 

SohUisser, H, See Meyer, K. H 687 

Schidtter, M. Metals deposited electrolytically ; Adhesion 

and alloying of 818 

Sohlumpf, J. Dyeing, washing and otherwise treating 

yam In hanks ; l*roces8 and apparatus for (?) 78 

Schlttter, H. See Marcusson, J 128 

Schtninberger, E., and W. Piotrowski. Ammonia and air ; 

Ex^o^lUty of mixtures of 1087 

Bchlnndt, H. Radium ; Determination of 1178 

iBchmatolla, £. Producer-gas ; Chemical changes occurring 

during the passage of through pipes 410 

AehAielz, E. H. Electric furnace for medium » temperature 1055 
Bdunid. H. Dianisidlne Brown (Grtamlne D Brown) .... 479 

See Badische Anilin und Soda Fabrik 481r 

O. See Moser, L 442 

Behniid* P. PUe^yom for coloured vdvets ; Production of 

weighted (P) 786f 

E« Sh Meiatot, Lnclus, uad .BrUnlng 71r 

BakiBtildtoK a % ^ Beta* Em...., 747f 

EclMtt, HU Brbnbg M7r, 68er, 


Sohmidt, B. Bphedilne and pNadaephedrlae 

Belenloof add In anlphano add ; Deteotion qf mtauite 

quantitlea of 

and B. Gablor. Dyed cotton : Influence of flnkhlng on 

the fastness to light of 

Schmidt, F. L. See Chem. Werke vorm. Dr. H. Byk .... 
Schmidt, L., and F. Erieger. Combostion of gaseous or 

vaporous fuel ; Apparatus for the catalytic (F) 

Schmidt, 0. See Badi^he Anilin und Soda Fabrik I 

Sohmidt, P. G. Gas producer (P) 1 

Schmidt, R. E. Antiwaquinone ; The present condition of 

the chemistry of ] 

Schmidt, W. Fats or oils from bones, seeds, etc. ; Process 

and apparatus for extracting (P) 

Schmidt-Waltcr, D. Adsorption ] 

Schmitt, A. Wagon and machine grease ; Manufacture 

of (?) 

Schmitt, P. A. Margarine suitable for cooking purposes ; 

Manufacture of (P) 98, 436f, t 

Schmitz, E. Naphthenic acids ; Experlmeuts on the deo- 

dorisation of 

Sampling liquids in tanks ; Apparatus for 

Schmitz, J., anti Uniform Dyeing Machine Co. Dyeing 

apparatus (P) ‘ 

Schmitz, K. H. Chroraoform 

Hexametliylenetetramine-metijyl borate ; Preparation 

of (P) 

Hexamethylenetctramine-metiiyl thiocyanate ; Prepar- 
ation of (?) 43, 375, 439, 440r, 845 « 

Trimetiiylamine ; ?reparation of (?) 

Schmitz, ?. M. E. Lubricating oiln ; Machine for testing 

at any ti'miK'ratnrc and with surfaces of 

dldercnt metals 

Schmitz und Co. Esters of phenol homologucs halogeniscd 

in the side chain; l*rcparation of (?) .. 767, 1 

Scimelble. J. Pulp-washing machine (?) 1 

Sclincidcr, O. See Hofmann, K. A 

Seiincidcr, ?. Silicates containing poltish ; Production of 

products riclier in potassium oxide from (?) 3 

Schneider, W,, and F. Wrodo. Sinigrin ; Constitution of 

. Mustard oil gliuxtsidcs 

Schnltcr, K. See Vcrcin. Kunstseidefabriken A.-G f 

SchocUcr, W. See Bayer, F., und Co 5- 

Schoelicr, W. R. Antimony ; Oxygen and metullin anti- 
mony in crude 

Rcboen, M. See Fcrnbach, A 97, 

8ch6neweg, H. Blast furnace ; Use of explosives for re- 
moving obstructions in the 

SchOnfeld, F. Wort ; Assimilable nitrogen in and its 

relation to the yeast and fermentation 

and E. KUnzel. Glycogen in yeast ; Determination of 

Schoenfcld, J. Lead-poisoning ; Value and importance for 
the German lead industry of blood examination 

in 

SchSnlicrr, 0., and others. Electric arcs ; Moans for pro- 
ducing long continuous (?) 1] 

See Norsk Hydro-Eluktrisk Evaclstofakticsclskab .... € 
SchOnrock, 0. Sugar refracto meter for determining the 

apparent dry substance of Juices and syrups 

Soliol, C. H. Slabs, blocks, bricks, etc., from blast-furnace 

slag ; Manufacture of liglit (?) 3 

Slag ; Manufacture of porous (?) 3 

Scholcflcid, F. Prints on textile fibres ; Production of 

fast . Discussion 

Scholl, C. Potassium; The perchloric method of deter- 
mining as applied to water analysis 1 

Scholl, G. P., and Westinghouse Lamp Co. Filaments for 

tungsten lamps ; Manufacture of (P) : 

ScliolL R. Anthraquinonc derivatives ; Preparation of 

(P) 788, ' 

Scholze, £. See Wolff, H 

Schoop, M. U. Metallic powders or coatings; Furnaces 

for producing (P) 3 

Schorger, A. W. Cedar wood ; Oil of Port Orford — — , and 

some observations on d-a-plnene I 

Cuban pine (Pima heterophylUt) and longleaf pine 

(P. paluatria ) ; The leaf and twig oils of and 

the cone oil of longleaf pine I 

Fir ; The leaf, twig, and bark oils of white 1( 

Douglas fir leaf oil 

Gum turpentine ; Study of authentic samples of ! 

Oleoresins of Jeffrey and single-leaf pines 

Western yeUow pine (Puma mnderoaa Laws.) and sugar 
pine (P. lambertiana, Dougal.) ; Leaf, twig, and 

cone oils of 1’ 

Sohossberger, E., and 0. Friedrich, Organic mexenty 

compounds ; Preparation of (P) ( 

Sotkou. S. Margarine a^ like substances; Manufacture 

of — — <p) ftfl.i 

dohou, E. T. ; Manufectiize of -r-r 2or >aklpg 
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fldmo, P. Air *ad iUMi IfeuM lor nmoring nxAttan * 

ScbowMter, B. MangaiieBe reaction ; Study of Mardiall's 570 

Schrani, H. Flotation; Experimental oontribntlon to the 

Btudy of 1160 

Sdurauth, W. *' Modikamentfiscn Seifen ; Die . Ihro 

llerstelliing und Bodeutung ** 378 

See Bayer, F., und Co 364r 

Sohieiber, F. Clays ; Effect of graphite on refractory — — • 963 
Scbroluer, O., and B. E. Brown. Soils ; Occurrence and 

nature of carbonised materials in G60 

and J. J. Skinner. Aldehydes in garden and field soils : 

Occurrence of ■— — 975 

Schrempp, K. Water; Process for removing carbonates 

from~(I*) 981 

Schroedc^ C. M. E., and Titaniiim Alloy Manufacturing Co. 
Bleaching materials witli solutions of titanuus 

salts (P) 73 

Schrdder, E. Iron oxide ores ; Ihrocess and rotary kiln for 

preparing for magnetic concentration (P) . . 488 

Sohrdder, H. Cellulose mills ; Soda recovery plant in 

soda 744 

Uydroxylamlnc ; Detection and determination of 567 

Sohroeder, K. Quinine derivatives ; Investigations of 

certain IIU 

SohrMor, L. See Fries, K 826 

Sohrdder, W. O. Evaporating and cooling solutions or 

emulsions ; Apiioratua for (P) 681 

Bohroeis, C. H. See Ges. f. Tcerverwerlung m. b. H 362r 

Schubert, A. See Reed, H. C 558 

Schubert, Gebr., and C. Burian. Case-hardening iron and 

steel articles ; Process for (P) 426r 

See Wolff. H 605f 

Schttbcl, P. Metals and intermctallic compounds : Capacity 

for heat of between 18" and 600" C. 640 

SohUl, L. Brewing barley ; Influence of potassium and 

phosphoric acid on the quality of 760 

Schttler, A. J. Enamel ; Process for dulling (P) .... 81 

Schueler, G. R. Oil, juice, or water from seeds, nuts, fruits, 

etc. ; Apparatus for extracting (P) 602 

SchUlke und Mayr. Cresols; Process for separating m- 

and p (P) 246 

Soaps ; Manufacture of highly antiseptic soluble 

(P) 824 

and P. Flemming. Disinlbctant 884, 884r 

SchttpphauK, R. C. Celluloid ; Who invented ? . . 678, 670 

Schflrmann, E. Cupola fumaco (P) 1050r 

Cupola furnaces ; Preventing formation of carbon 

monoxide in (P) 861f 

Schfltz, E Alkali hydroxides from alkali carbonates ; 

Maiiiifacturo of (P) 692 

Bchlitz, Dr., und Co. Acctyl-salicylic acid ; Preparation of 

the urea salt of (P) 806 

SchUtze, L., and R. Fischer. Printing colours (P) 642r 

Bcbtltze, V. Crystals ; Apparatus for obtaining large, well- 

formed from hot-saturated solutions (P) .... 342 

Schuler, R., and Gibraltar Stone Co. Cement ; Manufacture 

of waterproof (P) 82 

Schuller, A. See Ruth, R 441f 

Schulz, F. Evaporator (P) 470r 

Schulze, B. Bone-meal as a ph(Miphorio acid fertiliser; 

Action of ill comparison with superphosphate 

and basic slag 1101 

Schulze, G. Electrolytic valve action of alnminiuin ; 

Influence of Impurities in the electrolyte on the 601 

Schulze, 0. Mashes or worts; Process for transferring 
atmospheric oxygon, bacteria, aromatic substanciis, 

etc., to (P) 802 

Schumann, C. L. See Ware, E. E 1017 

Schumann, K. Textile fibre from EpUolnum angu^dium ; 

ProducUon of (P) 808 

Sdmppli, 0. See Baragiola, W. 1 762 

Bcfaurawlow, N. See Powamin, 0 558 

Sohurecht, H. G. See Rand, C. C 1050 

Schuster, F. Steel refining processes; The Talbot process 

compared with other open-hearth 651 

Schuster, N. Coke ovens (P) M4 

Coke ovens ; Regenerative (P) 410 

Schuster, 8. See Meyer, R 317 

Schwab, K. Mesothorium and radium : Separation of salts 

of — — in tihe extraction of thmrium (P) 312 

Sdiwabe, 0. F. Acetylcellulose and its commercial uses . . 181 

Sebwaebd, G. See Leuchs, H 40, 668 

Sefawabn, H. F. D. Furnace ; Electric (P) 926 

Schwalbe, 0. 0. Coniferous woods ; The resin of and 

its removal from sulphtte-oeUuloee 857 

1047 
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Schwarz, F., and ?, Wuemm* Oils fbr steam inthlwiir . 

Testlmz and valnatton of — ^ IHB 

and H. von Huber. Paraffin wax in mineial olli ; Mm*. - 

mlnatlon of • . « U|7: 

Schwarz, H. Celluloid chemistry ; Problems of and ? 
the necessity of collolu-diemloal views in the . 

industry 86d' 

Nitrfwelluloso ; Solubility of in etliyl alcohol .... 744 

Schwarz, W. BJast-fumaco gns ; Purification of (P) 411, 47fi. 

Schwarzkopf, P., and others. Refractory metals and 

alloys ; Manufacture of bodies of — — - (P) 660f 

Refruc‘.tory metals and alloys ; Manufacture of articles 

nf . Opposition to grant of patent JOlO' 

Schweikert, G., and A. ('zeezowiezka. Permutlto ; Process 

for revivifying or restoring . Opposition to 

grant of patent 981 

Schweitzer, H. See Bayer, F., und Co 848r 

See Von Oefcle, F 940 

See Zart, A 1151f 

Schwenk, E. Gallic acid ; Derivatives of 759 

Sciiwcrin, B. See Gcs. f. Elektro-Oamose 760r 

Schwitter, M. Platinum ; Assay of crude 761 

Scientific Treatments. Ltd. See Thomson, H. A 879lr 

Scorer, A. B., and Meldrums, Ltd. Refuse destructor and 

like furnaces (P) 1170 

Refuse destructors (P) 842 

Scott, A. A. Bricks ; Methods and apparatus for burning 

and like treatment of (P) 854 

Scott, E. K. Electrodes for electric furnaces for the fixation 

of nitrogen (P) 841 

Furnaces ; Electric for fixing nitrogen from the 

air (P) 1094f 

Furnaces ; Regulating arc (P) 341 

Furnaces ; Starting the ores of oleotrio (P) .... 487 

Scott, J. D. Coal and other hydrocorbonacoous substances ; 

Process and apparatus for treating (P) .... llSv 

Scott, J. M. See Snell, J. F 164, 867 

Scott, J. T. See Lamploiigh, F. B. E 948 

Scott, J. W. See Dempster, R. and J., Ltd 478 

Scott, P. R. See Patemon, J. W 1081 

Scott, W. Veast; Means for handling, skimming, and 

pressing (P) 978 

Scott-Hanacn, A. See Norsk Hydro-Elektrisk KvaelstolaK* 

ticselskab 878r 

Scott-Siiull, E. Coal gas und petrol gas; Comparison of 

the values of .’ 486 

Hcoular, J. A., and Dick, Kerr and Co., Ltd. Metal fila- 
ments for electric incandescence lamps ; Manulao* 

ture of (P) 854, 854f 

Scudder, H. *’ Organic compounds ; The electrical con- 
ductivity and ionisation constants of " .... 1078 
Seabury, R. L., and National Carbon Co. Electrode (F) 1142 
Seaman, C. H., and O. H. Fuerster. Artificial stone, etc.; 

Process for treating (P) 259 

Seaman, S. E. Wood ; Apparatus for the destructive - 

distillation of (P) 1197 

Wood ; Destructive distillation of (P) lOM , 

Sccord, F. A. See Mowry, A. L 557, 951 

Scegcr, F. Evaporating froUiing liquids; Apparatus for 

(P) 736 

Seclye, E. £. See Thompson, J. F 844 

Sohlbach, W. Dyeing macltlncs (P) 419f 

Seibert, F. M. See Burrell, Q. A 808 

Soibriger, R. Browing barleys; Direct determination ol 

extract as a factor in the valuation of f 97 

Hop bitter substances ; Determination of by cold 

extraction witli carbon tetrachloride 87 

Seidel, A., and J. Geisberger. Flax and jute waste ; Ckm- ^ 

version of into soft, curled, woolly fibres (P) 744 

Seidel, F. See MfiUer, B ,480 

Seidell, A., and P. W. Meserve. Air of railway tunnclz; 

Gaseous impurities In the 1819 

Sulphur dioxide in air; Determination of minute 

amounts of 499 

Sclforbeld, H. See Ruff, 0 549 

Seifert, K. R. R. Sintering and stretching prooeM ; Com* ^ 

blned (?) 

Seize, 0. L. H. Beer; Manufacture of (P> ........ 

Bclby-Davldson, A. P. Copper converting; Selective-^ — $15 
Sclden, G. B. Motor fuel ; Peroxldised kerosene as 1144 

Selg, 0. Brewers' filtering apparatus (P) 1144 

Seliwanoff, F. F. Phenol and calcium hydroxide; Com- 
pounds of 4 . . . . . 1194 

Beliwanow, T. Calcium hydroxide 869 

Seltmann, W. A. Evaporating apparatus (P) ll’ 

fiemmler, 0. BlasUumaoes ; Working of (P) « . . 484, 44Qr 

Coke ovens (P) *i***»* 

Heat of slags and metalluigi^ works ; FtOj^- 
apparatus for utilising the tiMts— '(P) 
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Seromler, F. W., and J. Feldstein. Koptoane, i9<dlh3rdro- 

limonene and carane 275 

and W. Jakabowtos. Copaiba oil ; Separation and pro- 
pertica of the sesquiterpenes (gurjunenes) In East 

Indian 666 

Sesquiterpenes; Action of higlt temperatures on the 
. Formation of terplnene. Artlflciul prepar- 
ation of tlie blue compound found In many essential 

oils 806 

and K. (3. Jonas. Gnlbanum oil. Hyiithcses In the sesqui- 
terpene and diterpenc scries 765 

and K, E. Mpornitz. Calamus oil ; Constituents of 40 

Java citronellu oil ; The sesquiterpene fraction of 101 

The sesquiterpene, /i-gur]tmene 486 

Sen, J. N. See Leather, J. W : 1007 

Sen, K. B. See Watson, E. R 306 

Senderens, J. B. Ketones ; C(»mparativc value of catalysts 

in the preparation of 160 

and J. Aboulnne. Glycerol ; Esterification of by 

acetic acid in presence of catalytic agents 1114 

S4n6dhal, A. See Bourlon, F 104 

Bensl, G. See Russo, C 270 

Berger, H. Cinnamic acid as a food preservative 882 

Salicylic acid in jams; Dett^rmination of 1109 

Bernagiotto, E., and A. Hoschuk. Light ; Supposed chemical 

changes by tlie action of 567 

See Francesoonl, L 1222, 1222 
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See Link, L I'.*. 101 

^>tandard Turptmtlno and Wood Pulp Co. See Saylor, 
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starck, G. H. Hydrochloric acid pickle liquors ; Apparatus 
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and £. Stamm. Phosphorus ; Modiflcarions of . . 22 

and B. Wlllfroth. Carbon siilphoselenlde 224 
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iStreioher, L. See Matthes, H 1216 
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of 641 
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Strosacker, C. T. See Griswold, T 844 
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Strzodu, W. Suljihuric acid concentration ; Manufacture 

of acid -resisting pipes or vessels for use in (P) 643 
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Stiibcr, W. See Femller, G 148, 331, 802 

Stdwc, W. lodidcis ; Direct iodometric determination of 
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Mercuric chloride ; Volumetric determination of 891 

Stull, B. T., and W. L. Huwat. Porcelain glazes ; Deforma- 
tion temperatures of some 1060 

Stutzer, A. Fertilisers ; Becent advances in the manu- 

facturtj of 877 

Nitrogen in mixtures of calcium nitrate and cyanamide ; 

Determiimtion of 606 

Stutzer, O. ilinerals ; Mieroseopical investigation of 

opaque 1160 

Suburbaino (V^idanges et Engrais), Soc. Anon. La. Ammon- 
ium salts : Apparatus for making from 

aiamoniucHi substances (P) 353r 

Siichior, It. Aluminium alloy (P) 600 

Siichy, C. T. See Eremuun, B 28, 553 

Sudenberger Maschiueiifubrik und liiscngicsscrci A.-G. zu 
Magdeburg. Evaporators ; Device for preventing 
the juice from rising aliovc a certain level in film 

(P) ^ 496 

Sndfeldt und yo. Hydrolytic agent for fats and oils ; Pro-" 

paratnui of a solid or liquid (P) 429 

Vacuum; Proci'ss for producing and maintaining a 

high (P) 781, 95 Ir 

Sudzuki, T. See Otsuki, (! 068 

Sugar Geiitrifiigal Diseliarger Ou. Sugar; Apparatus for 

washing in centrifugal machines (P) 30 

Suida, H. Xyleno and beiualdehyde ; Autoxidatiou of 

in light f 956 

Suleinmnii, A. See Wimdcr, M 279 

Sullivan, E. C, and W. ('. Taylor. Glass analysis, .Some 

rapid luetlKKls lor 1154 

8uUlvan, M. X. Vanillin in soils ; Origin of . Vanillin 

in win^at and in tlic water in wliicli wheat seedlings 

have grown 1164 

See Skinner, J. .1 560 

Sulnuui, H. L., und otliers. Copj)er ; Kecovery of 

from Its ores und solutions (P) 488 

Iodine from caliclie ; Iteeovery of and preventing 

corrosion of plant during concentration of caliche 

(P) 24 

Nickel ; Iteeovery of from its ores (P) . . 30, 489, 490r 

Summers, L. L. (Joking process (P) 1001, 1083f 

Sumner, 0. and E. H. Bleaching or dyeing liquors ; Treat- 
ment of textile materials with (P) 959 

Sumpter. C. L. See Vickers, Ltd 968 

Sunder, 0., and M. Bibbert A.-G. Discharges on indigo or 
like discliargeable dyestuffs ; l*roduction of white 

or coloured (P) 252 

Surotios, H. Printing ink ; Manufacture of (P) 798 

Surface, H. E. Pulp from aspen ; Effects of varying certain 

cooking conditions in producing soda 1161 

and R. E, (Jooper. Paper pulp ; Suitability of long-leaf 

pine for 867 

Bury, J. J. C. M. Photographic printing paper (P) 43, 98flr 
Sutcliffe, E. B. Hydrating sand-lirao mixtures, etc. ; Appa- 
ratus for (P) 27r 

Ores ; Treatment of , especially roasting pyrites (P) Sir 

Blag ; Treatment of for tlie manufacture of bricks 

(P) 964 

Sutcliffe, J. A. L. Drying oils; The insoluble bromide 

test for 147 

Oils ; Insoluble bromide value of 978 

Sutermeister, E. Bleaching soda and sulphite wood pulp 

fibres ; Observations on ! . . 857 

Casein for coated papers 688 

Sutton, G. W. Tea leaf, etc. ; Methods and apparatus for 

panning or roasting and drying (P) 1B7 

Sutton, H. M., and W. L. and E. G. Steele, Sizing and 
classifying comminuted materials; Process and 

apparatus for (P) 1148 
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long time ; Preparation of (P) 768 

Sunikl, H. (Topper ; Process lor welding (P) 205, 796f, 970r 

Bvedbe^ T. CoUolds ; The results of the study of . . U90 
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Syeiuka Aokumulator Aktiebolaget Jungner. Aooumula* 
ton; Manufacture of a mass for the positive 

electrodes of alkaline (P) 871, 071r 

Electrode mass for alkaline accumulators: Restoring 

the activity of a positive (P) 706, 872f 

8wain, 0. See Timmins, J. R 9U 

Swan, A. E., and G. W. Parker. Furnaces (P) 999 

Swan, J. W. Obituary 581 

and J. A. Kendall. Sodium; Manufacture of and 

apparatus therefor (P) 489 

Swan, W. R. Iron and steel; Produtdion of a permanent 

black llnish on (P) ;j0 

Swanberg, A. W. H -drocarbon liquids; InereaalnK the 
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Swaryezewski, J. R. R.aporating and boiling apparatus; 
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Swoetland, E. J. Filter; Pressure (P) ;U1, OOHr 

Swett, C. E. See, CoiighUn, M. F 11.62, 1153 

Swinburne, G, W., and Sterilisation Co. Liipihls; Process 

for purifying and sterilising (P) 39 

Swindell, J. A., and d. C. Annealing furnaecH (?) 1059 

Sykes, A. See Fischer, M. H 1)32 

Sykes, H. Retorts or dlstilbition apparatus for wood, etc. 

(P) 911 

Symmes, W. Agitating and mixing ajiparatus for liquid 

slimes (P) 30 

Symons, C. T. See Browning, K. G 819 

Syndlcat do Procfides Metallurgiques. Iron and steel ; 
Manufaetm-e of a metal combining the proiwrtles 

of (P) 597 

Synthetic Patents Co. SeAt Bcrendcs, 11 614r, 1226 

6’m Callscn, J 889 

See Ciaise.n, I, 507 

See Fischer, K ’gO'Tr, 807r 

See Grklert, K. P 1200 

GQnther, 0 784r 

See Uagemaiin, K 1161 

See, llauptinann. P I084r 

See Jordan. H 743r 

See Taiib, L 1115 

See Thun, d 492r 

See Viilkmann, P !!!!!!! 743r 

See Weiler, M 784r 

SiV Zuri, A 1151r 
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method for detcrmiilng 1)04 

rizezepanik, J. Colour photography; Production of poly- 

eliroiiiatic screens, plates, films, and paper for 

(!’) 375r 

and F. Uabneli. Bleaching -out layers for colour photo- 
graphy ; Production of (P) 845r 

Szek, J. T, Rubber ; Manufacture of reinforced hard ( P) 94 

Szilard, 11. Mercury, tin, arsenic, and antimony ; Extraction 

of (P) 321 

Singeing yarn and fabrics ; Process and aprmratus for 

(P) 641 

Szolayskl, A. von S, Celluloid substitute and process of 

making same (P) 417, 828r 
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Taboury.F. Clurinuni (beryllium) sulphate and Its hydrates 1087 

Iron-zinc alloys 922 

Tftuber, B. Zinc white ; Preventing the Injurious effect of 

on the fastness to light of water colours 260 

Talnton, IK ( and M. F. L. A. Aymard. Metals ; Ele<;trolytlc 

recovery of from their solutions, and apparatus 

therefor (P) 1013 

See Pring, J. N 423 

Talt, Gr M. S. MUk and other liquids ; Treatment of 

(P) 664 

Takagl, H. See Honda, E 63 

Takahaahi, T., and others. Mirin ; Chemistry of and 

Its turbidity 1104 

Takamine, J. Enzymes of Aspergillus oryza and the appli- 
cation of its amyloclastic enzyme to the fermenta- 
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Takeda, K. Ores; Process for dressing by means of 
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taneous 691 

Tanatar, 8. Peroxides 198 
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Tanret, G. Cktl^a oMeiwlis : An alkaloid from — • . 

Galegine ; Constitution of 

Taplay, J. G., ond J. Abady. Gas analysis apparatus (P). . 
Tarassoff, K. Phenol and formaldehyde, etc. : Manulheturo 

of condensation prt'ducts from (P) . 

Tarliell, R. F. Arsenic in hydrodilorlo and sulphuric aolds ; 
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Reaction between 

and R. H, Roliinson bend nrsenaU'S 
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Tassin. W. Steel eustingH ; Micro-stnieturo of 1000 

Tatloek, R. R., and it, T. Thomson. Sulphurous and sul- 
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Tatum.C.A. Hall, W. E 681 
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Taussig, J. 11. Gas retorts ; American vertical 189 
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Sugar-cane jiueo ; Potash content of 076 

Taylor, E. R. Beet sugar production 1067 
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'limna, .1. da V. Wines and spirits; AReIntf or maturinR 

(P) «8 

ieth, II. iSVe Kaufmiiiui, R 438 
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Von Grilber, M. Gus lighting and hygiene 1140 

Von Hoehstetler, H. Fortnaldehydc ; Manufacture of — • 

(P) 644 

and Perth Amlsiy Chemical Works. Formaldehyde; 
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Co llir»r 

Aporeinc und its Halts. Paviwi 611 

Applea ; ('opiM*r in . Oovernment I^aboratorj- Rctwrt 892 

Apricot kernel oil ; Acidity of . Cmney 556 

AgiM rei/ia: Chlorination by lueaiia of . Datta and 

Fernandes 1198 

himiiltiincoUM chlorination and oxidation by im*anH of 

— DatU 1198 

Aquarelles; PrtKJCiw for restoring and ck^aniiig . (P) 

Ai’i.'Dert. r, Anilinfabr 325r 

Anbinooe; Cupric reducing power of . Dalah 1067 

Arachlsoil: ReHldtica from the reflning of . fiouelMrd 428 

Area Arc lamps. .See under Klectru’. 

Ardeer ; Clccumstancca of an exnloelon in on incoriiorating 

liouiM? at . Coo|)cr-Key 658 

Argefttone Merirana ; Oil of . Bhadurl 266 

Argentina : Sugar production of — - In 1913 933 

Afffiwfim rolloidale and Argentum pretrinUnm ; Titration of 

aJIver In Komddrfer 1225 

eoUoidate ; Simple method of valuing . Lehmann 1074 

Argillacfomt sedimenta ; Chemistry of tlie . LInck 1164 

Argon ; Meth^xl of obtaining . ( P) Bucher, und Nitrogen 

Pti^ucta Co 962 

Ariatoqulnine. BiglnelU 710 

Arinour plate; Proceaa lor treating . (P) Wales, and 

Carnegie steel 698 

plates : 

(P) S<M' Anon, de* Aci6rie« et Forges de Finniny 

204. 204 

(P) Wal(<«. and Carnegie steel Co 1057 

plates : Manufacture of . (P> Hw. Anon. Itallana 

Uio, Anaaklo, Armstrong A i’o 321r 

plates : Prodwtlon of without caae<harden)ng. 

(P) Liieertini 10l5r 

platea ; Treatment of . (P) Mitchell and others . . 792 

Army cloth* ; The ilyelng of 1005 

AiNcetln. Boon 1188 

Arsenic In copper ; iHAemiiogtion of . Brownsua — 141 

. 1>e4eiiniiiafcloo lead-antimony altoya and 

antttrletkm metals. Berttaux 96fl 

imtefMliMtliMt of tames of of the order of 

Moreau mUI Vim 44f 

if) an 


ol fwfMwea. (P> Prior and L«iri4 s... 

in hydrochloric acid ; Detennluatloa of : 

^oeh^ 

TarbeM 

lodometric determirtstioD of — . Lander sod i^ke ■ 
in Iron and iron ores ; lodometric determinatten of 

Brandt 

•lead alloy*) : SolidlHpation diagram of , voA the 

melting ladnt of arsenir. Helke | 

•lime paints ; Practli'al obw^rvatioos In the prepamUM 

of . InncH j 

Melting-point of : 

(hiubaii 

Helke \ 

In official HubstanecH and pre|>aratiou» ; Llnilts of 

Brltisli niarmaiHiiKnla I 

ores; Treatment of — . (P) Trifonoff ami Daidnor , , T 

Quantitative Moiuiration of from metalm by means d 

hytMipliiMphorouH aeld, Braiiilt I 

in sulrdiuric acid ; Iteterminationof , Nis)eosoii li 

in sulphuric acid ; DeU'rmlnation of ■ 

KoelsM’h 

TarlK'll 

Arsenic acid ; RcilucWim of to araenioiiH acid by thlusttt* 

phiiric add. Cliapiii , 

ArHeolc-antimony eoniiKfimds : Manufacture of organic 

(P) Melater, LuciiM, und Brilning . , 102, 375. 985r, ll 
wltli antimony, plutsplMiruH, Hclenium, and tiiUurtttm; 
Pre}>arstluu of organic e^imiKiumU of-~~-. (p) 

Melater, LucIuh, imd Brllnlng S76. 

•bismuth cumiMunds ; Preparation of organic fpi 

MclHter, Lticiua, iiiul Urilning 

comimunds ; -A new cUhm of allidiattc — . Fischer .. 

(vimiMiumls ; Organic Boon 1 

coniiMmiids ; Preitaraiion of easily Mdiiblc organic 

(P) Bart 

eomiiouiuls : Preparation of organ! 

(P) Bart 41 ] 

<P) Melstcr, J.uciiis, und Brllnlng 

Explosive sulMtani'c containing . MUIler 


aon gold ; Alloys o{ . Htreicher 

trioxlde In plate glasH manufacture ; Behaviour of 

tlelatharp 

Arsenical compounds I'omblniMl witli silver and antimony 
aalta for the treatiiieut of trypanosoinatic illsfliJm. 

Danyst 

Arsenlous acid ; Volatilisation of from aqinxius solutions 

containing hydrochloric iield. Kmart and l^lpot 
Arsenite soliitinnK : Iteterminstlon of tlie titration ralue 

of . Delss 

Atseno-com}K>unds ; Prcimration of ri^iictioii prodtioU of 

organii . (r) Bart 

Preparation of unaynimetrical , (P) Meliter, 

Lucius, uiid BrUtiiiig 

Arseno-mctal comiKiuiidH ; Preparation of . (P) Melstsr. 

Lucius, und Brilning 

Arsenometbylplieriylglycinc ; ProiMration of . (p) 

Poulenc frfercH, and Oi'chslln 

Ancno-preclous inctal comiKiunds ; Preparation of onailto 

. (P) Meistor, Liieiiis, und BrUnliig 

Artemeeia arbafftceue, L, ; Oil of . Jona ] 

Arybalcoliols ; Direct catalytic hydrogcnaflun of 

Hahatier and Murat 


Aryiamlnomethylstkyl ethers; Prei«ratioii of . (p) 

Merck 

Arylcarbamic add esters ; Prcimration of . (p> Melaterl ' 

Lucius, und Brilning 

Arylides of 2..3>hydroxynaphtholc acid and formaldehyde 
Manufacture of condensation products from the 

(P) i’hcm. Fabr. Driesheim*Klektmn 

of 2.3'hydroxyriaptithoic add ; Manufacture of •— <«. 

(P) (’hern. Fabr. Driesheim-Kiektron . . 70, 476f, 1 
of 2.3>liydroxynaphthoi(‘ add ; Manufacture of mo 

dyestulfM from the . (P) Cheni. Fabr, 

Uricsheiin>Klektrou 

••Arylides of /t-naphthisaiin ; PrcslucUon of . ipi 

Bayer uml Vo ; ^ { 

2-Ar7lqulnollnecarbox)ilf' esters or their derivativgi: 

Preparation of . (P) Chain. Fabr. vondl 

Bchering 

2-Arylqiilnollne*4-«irboxylir arids: Manufacture of— 

(P) (’hero. Fabr. vorm. Bcherlng 4|i, 


Manufacture of suipbo coinpounils of . (pi ClumL 

Fabr. vorm, Kebering ( 

Aatieatoa ; Purification of . (P) Whitney, and OeiMCi} 

Kleetric Co { 

Ash content of drugs ; Proposed limltaUon jof tot the 

IJ.8, PbanaaeopoBa IX. wllbeit ] 

Aspen ; Effect of vairlM oertaln eooklng ooiidltiom In the 
prodiictkw of soda putp from 

AapargiffM glomiu; Pmmegtetlon of enaie ettgafe by mmm 
of . TraetU'lleaM 
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A^t)l«at Uh wi»lialt pavcmcnU ; ManuUd^re of 

■ -' . \V} Walllwura "** 

lotluiiry ; I’nKlmAlfui of a tough viwouh niaw for the 

- • , (!’) Ihx'iU** t “h^l 

Ulie nuoutt'M at>*l <h riv»hvrh Ihrnfroiii . M.»niifa«tiirr of 

(!') J.«»tWM‘r« 

Aa|4u»iti(‘ nivt4iuil, !><t4rtiUni»lion •*! -In rajtfohum 

by »ht‘ M'> tallMl rxciw* nietluMl liurwltwh . . 114i 

Aaiihaltit#-# ; DiKfmgiiiMhlng horn Iriabh- iMiroh-iim 

M(ircu.sMiii 

AHpluiltuni , rii« uml ol - . MarnjHson .. 

in <lark jh trolMjro- , Jn*lrrtiiiimlion of - - . Hokh‘ 

aiMl rli< iiii 

or iini III Hal|ilM*ri and 

H|»l< n-i 

lii'lrriiiiiulnin o» th< iu< ltinK iioliil of : 

MariMiHson 

MllhT Hhd Sluifiiloc 

Hcimiim ... • ■ 

inffinritittiioii of natural - from oil'iwpluiltuni. 

I’ttllh'T - ■ 

Manufxi’turr ot trout (‘rmh' oil or roHiduuiu (l*) 

Forward 

in minorul oil . In tmiunatlon of . Kanturowic/. . . 

Navalwi KoHonthai 

w iictntnictiT . An i lrrirically roiiirolhtf and tinwd — . 

Mfthr 

in petrohuiiii and ita dlatillation prmluctK . Ikdcrmination 

of CharifMhkoff 

Kmk ' in ( tail Hardwcll and othorn I 

Alidrin. Sre AictylMiliryllr arul. 

.Aimru ; Ih trolcuni in I’rimih* 1042 

Amy furiwn * ; ( rude oil for - Haldane 16 

AtitttWpluTlc gama, MHIukI of obtaining rarp — . (I*) 

itiioher, tiiul iNltrogi n I'riKluiiii ('o 

Atomiiter for lead iIiuiuIxth. (P) Parent 

Atoiniwing u|i|>nratuK for imrifying, waHliing, and ecKthng gaoeH. 

O'l TIu'iwn 

liqiiidH by air or Baat-*^ ; AiifilianeeH for - (P> 

HailitielMin and ItiiekiuniMe 631 

Atokyl. Hoon 1188 

AttiAinke ; ('on»tttn(lon of - . (irandinougin ond Kavre- 

Ambruiiiyaii 827 

Auric romitounda from eantharidyletliy]en<'<1lanune and their 
jiroduntion ; 

(P) HnieM and Feldt 800r 

(P) Melab'r, Lnclna, und Hrtliiiiig 376, 1172/ 

AuroUiionulidiurlc ocUl ; Manufacture of mHh of — - . (P) 

Mnioter, l.uciua, iiihI Itrtlniiig 8(N1. I172r 

AuatnUla ; Denaturation of ituya bean oil for paint luakinc In 

837 

Tin re»ourci*i* of - 1054 

AusUtllan pine baikh. CoombHund IMtmann 232 

Auatrta'lltttifary ; Prvhildtioo of certain exporta from 810 

Trade cwnpetltloo with . Action by tlie BnartI of 

Trade 847, 806, 046, 048, 1037, 1077 

AluitrUn latraflin wax induatry ; Application of cold in the 

— — . Porgft 1042 

rttoiHlardt for Portland cement ; AlteratlOM In 1080 

Atttuciave apporatua fpr tranaformation of petrokium and 

•tmlhur kydrocarbona. (P) Renord 346 

Aoto*tenn«iilatiion. Kenberg and Kerb 37 

AstoxWatioii of xylene and bcualdehyde on expoaure to 

ligM. Hoida 066 

AllloltliatioiMi by the ehemical action of llffai : 

(Hawdelaa and 8ilbcr 45, 834 

IfonMuerbofI 152 

AiiMtlc ootton of certain coal Ur boica believed to indoee 

' ptlcii*«aiic«r. Korria 741 

AaMIW ; fCxpUalve propertiMof . WOhlerand Martlo . . 788 

Momiiactttfe of . (P) bUndiJiier 603 

Aitne dyMtnlh ; (kNwtltuUoii and coioor of . 

Kchrmaan and other* 887 

Bolnwilne dyeotuff* ; DerixntJve* of . (P) Act.-f}ea. 

(. AnUinfabr 415 

Aao dyooUill* from the orylMea of 2.S-hydroxyiia|d)th(dc 

add 1 MonulacUire of . <P) Pnbr. 

« Oitmhw-litektroa B15 

OHiibhi of bdof furtlier developed; Moanfaetore of 

<P) und Co 105, 196r, 784. Il58r 

(P) Kolle a»d (^o 818, 8l5r, 1084r 

th* tmiM frtmu ; Mannfaeture of . (P) 

602, 503r 


rmiiitnlni th* tmno group ; Mant 

tMoler, Ludno, vnd BrOiiiiif M2, S03r 

i g g Ul i iH on anMphnnic eder group ; MawiUetitre 
•trr* ^” *“***'^ (b ltotmtUbr. 888.6S8r 

Hr dillMii lbk»nliM|gi« of , <P> lUyer umI Co. ifle. 


An dye»tufft~~c<Mf. 

for half-wool and half-«ilk : MomilMtuio (F) ' 

Melkter, Lueiui, und Biiinlng 184 

loe-ooloun on cotton yams, cope, cro«s-reeli, etc.; 

Production of . <P) Chem. Fabr. Qriciheiinr 

Elektron 78, l#8r 

Manufacture of : 

(P) Act -(itp, f. Auilmfabr 247r 

(P; Haver und Co. 71, 131/ 247, 347f, 348r, 848r, 414, 
414, 545, 588r, 630/, 743, 743/, 784, 784r. 784f, 1161> 

(Pi CaKoella und Co H7, 057 

(P) Chem. Fabr. Clrieaheim’Elektron 856, 85A 

(IM iimgy Anilinlarbeu* u. Eximetfabrik. 416, 69ir, 

586f 

(P) (Idnilier and other* 784f^ 

(P) Hagemanu, and Synthetic Patent* (Jo 1151 

(P) Jordan and otlicra 748r 

(Pj Lcvincttein, Ltd., and other* 73, 197, 261, 545r, 1200 

(P) Meister, Luciuk, und Briinlng 181r,057 

(P) Vulkmami, and Synthetic Patent* (Jo 7481’ 

(P) Zart and other* 1151r 

Manufacture of basic , (P) Bayer und Co 847r 

Manufacture of bi*ulphite compound* of and lake* 

therefrom. (P)Badi8che AniiinundBodaFabrik .. 848r 
Manufacture of diaioti*able - — . (P) Bayer und Co. 195, 

476r, 689 

Manufacture of direct dyeing poly-- . (P) Chem. 

Fabr. vorm. Kandot 416, 476r 

Manufacture of dit for cotton : 

(P) Chem. Fabr. (IrieBhcim-Elektron 19, 196r, 688f 

(P) Meistcr, Liiciu*, und Briinlng 476 

Manufacture oi di* eBjicciaUy for lake*. (P) Chem. 

Fabr. CrieHheim-EIektron 196, 196r, 4l6r 

Manufacture of o-hydroxyraouu- - — . (1*) Meliter, 

I Ludu*. luul Brilniug 196 

i Manufacture ol mordant di* , (P) (Icigy 

I Anilinfarben u. ExtiactJabrik 645 

! Manufaeture of poly — . (1*) CAHoella und l^o. 415, 743, 016r 

; Manufacture ol aubataniive . (P) Read Holliday 

and Hon*, ami other* 784f 

Manufacture of HUbKtantive poly -. (P) Bayer und 

I Co 866 

Manufacture of HuhHtantivi- whicli are rendered 

i foaier by after-treatment witii formaldehyde. (P) 

j Kalle und Co 1006 

Manufacture of tri* . (P) L:a8Bella und Co 743 

I Manufacture of violet to blue . (?) Bayer und Co. 10 

} from nitro-m-aniiildine* : Comiurieon of the with 

I thr>*c from the correHitondingnltranflineH. Rcverdln 

! ami Wldmer 866 

I Para lU-il ; l^-eventing oxidation of the )»-naphthol in 

i dyeing . Haget . 809 

Ih-oecKH tor dyeing cotton fa*t iihade* with : 

(P) KttlJe und Co 828 

(P) Melnter, Luciu*, und Briining 8^ 

lor W(M)I ; Manufacture of chrome . (P) Chem. 

Fabr. vorm. Handoz 856 

for ww)l ; Manufacture of mono : 

(P) Act.-Oe*. f. Anilinfabr 71f 

(P) Hauptmann and other* 1084r 

(P) Meisier, Lucln*, und Briinlng 416, 416 

(P) Mersey Chemical Work*, Ltd., and Acker- 

mann 10 

lor wool ; Manufacture of di* . (P) Bayer und Co. 106 

6tf-Aiophenotphiha]ein ; Constitution of . Oddo .... 414 

Asoxine djFeetuff*; Constitution and cdour of — — . 

Eehrmann and others 687 

Aioxy compound* ; Certain . Beitaenstetn and 

Pltaiginild 066 
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B.MlitBwater; Dateetkmandiifidfkiaaosol . PKlbkcr 1116 

Bacteria ; Action of eosln on . Zeiss 1111 

Escape of Into the air by the spraying of poUuted 

water Cavel 415 

In milk . Comparison of the microsooplcal metbod 

tiie ptete method of counting . Brew 706 

Preparation of efHcocioua inoenbting sul stanoc* Ima 

„ . . (P) Kftile und Co 886 

Redurtion of nitrates to iiitriteM and ammonia by . 

Kloeser gqry 

ntiitoot to rolctum hypochkirtto ; Btiidy of tome — — . 

Tbomo* OM 

Seor^ for pathogenic In river water and aewaipi. 

Houston ....JTV. 886 

in water ; The deoompoaing power of . Spit . , lOW 

Baekrlol action in soils os a funotton of food eonooitnrtiiHi 

and of iasohible organic motlMr. Bohn 586 

lor treating ionorrtoal diMaMO. (F) 
Waidea 1888 
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I^ritteg; HuMifMCiue of lUi^y tcttvr extncto for u« In 
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(F) Holbrook, and Victor Chemical Wurka 1109 

(?) Vletor Chemioal Worka 1218 

pnrpw: Inorganic aniymea and their use for . 

, (P) m 




■an. (P) Berry and bchaamUiffel . 

fcn petroleum oil ; Naphthenic actdi of high nio]e<'ular 
weight in . Pyhlli 


s iheet of the Society, Dec. 81, 1918 

Baknoe^apring having elaiiUciiy incroaiing with a rl»c iii 
temperature. (P) Cuillaunie, and Hoc. de» Fab- 

riqiiea de Splraux BAuiiiea 

Balloon envelopea; Manufacture of fahrio for . (p) 


789 

«2« 


928 


(abrica. National Physical lAboratory ileport ! 
BaBoone ; Fabrics for spiierical and diriglbie - 


967 

893 


Ltd.. 


<P) 
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746 
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Porritt, and North British Eubbcr Co 

Balsam hr as a pulp wood 

of Pern; Artificial and genuine . Dieterirh 169, M& 

Peru ; Essential oil obtained by steam distillation 

of . 8<irtell 565 

Bamboo; Production of paper pulp or cellulose from . 

(P) Jardine and Nelson 1006 

Bandages; Preparation of asepticnliy sterile . (P) 

Graf * 

BarUaloin ; (’onverslon of into ;»-barbaloin , 1/ger . . 

Barbey's vlseonicter ; (Jonifiarison of - — with Kngler's 

instrument. ^ liaheux 1146 

Barblcr-Grlgnard reacUoiis ; Home . Kyriakides 502 

Barium alnminate as a nmrdant for cotton ; Use of . 

Oretioi. lif'port by Hattegay 641 

alunilitate . IV(u>aration of . (P) Beringer 880 

amide and iniidu. ])afert< and Mlklaus 21 

bmatos. The system, Da0,B20,,H|0. at 80“ C. 

Bbiirgi 748 

chloride solutions ; EleoGolysls of with mercury 

cathodes. Fedotieff^ 419 

compounds ; Treatment of radioactive . ( P) McCoy 91 0 

hydroxide ; Manufacture of . (p) Newberry and 

Barrett 962 

nitrate; H<ilubility of . SUblllty of barium- 

potassium nitrate. Findlay and others 419 

oxide , Manufacture of ; 

(P) Akers 1154 

(P) Haunders 1088 

Extraction of tannin from and apparatus 

therefor, (P) Bilbrough and Frew 840 

Barley ; Determination of the atnlno-acid and polypeptide 

nitrogen in . Adler V. . . _ . . . 

Direct determination of extract as a factor in tlie 

valuation of brewing . Beibrlger 

Influence of potaasinm and phosphoric add on the 

quality of brewing . BchU 

Barometsn ; Mercurial . National ITiysical Laboratory 

Beport 

, Volatile oil from the leaves of . 

Gonldtiqi and Roberts 1222 

j In . . 1049 

'fleptratloa of from ores and ' ininVr^V ’ (P) 

OrsMwtnet Sir, 812, TfiOr 

sehaafiag sabstaiiosa; MaaDteetare of . (P) 

PermuUt A.-G 640, 8Slr 

Bmm : DIsplaoement-carvea of tome orpanle . Goubau 605 

ui fM-wnrkt coal tar believed to udoee plt^ oanoer, 
and a aetbod for rendering them tnaetive. Anxetk 

action. Horrle 741 

MaimieetQre of doable eompoonds of organic with 
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DetermlnatiOB of 

ebullkwcope. Oslo 

DeisnuitmUon^f^^ino-eL^ nod polypeptide nittofM 

Determination of colloids in . Marc !.[!’***[* | 

^buUioscu^' in determination of origiDal jl^vlty 

Manufacture of . (P) 8eiie' ! . i 

Manufacture of non-alcoholic ; 

(P) Krouiw 

(P) Kroupa ami Buehnuum 

Method and apparatus for clearing . (P)'6u^ 

and Huxley . ^ 

Metl^ and apparatus fur treating and bottling- 

(P) Robbins ,7: . 

Pasteurising, sterilising, and coidlng . (p) ( 

Process of cliarging . (P) Umsons ....... 

Kau; of fcrnientatioo of priming solutions whan f 

to . Baker and 11 ulton 7" aga 

Report of Government Jaiboratory on SSi 

HterlJislM and purifying and apparatus therelor. 

(P) Hheimerdine sm IjcwIs gy 

remperature nutertions to be applied to the snaoiflo 

^vlty of , Day and Amos gga 

lorula producing a iitnc-apple flavour In . Jlocita Til 

turbidity due to calcium fluoiido. Will flM 

wort ; ApiMratus for extracting . (P) JUiusden AM 7*8 

wort ; AssiinlUble nitrogen In and Its relation to Im 

yeast and fermentation HchAnfeid asa 

wort boiling , Chemistry of preuure , llnul^n g yai 

wort ; Colorimetric determination of aeiils in 

LUers * ^ * 

* M“*h-Hltcr for scfiaratlng from gyaUM*. 

(“) Rath 5tt. 

wort ; Process for Iranaferrlng oxygen, bacteria, aromaMo 

substanecs. etc., to . (P) tichulse 902 

worts ; Influence of temperature on sao^aioiileter 

readings in . Ri^i gyy 

yeast. Ste umfer Yeast, 

Beers ; (ihillecl bottle — .. Hadley ^ 

Beeswax ; Bleaching of . Meins ' * ’ ifleg 

JiMlian, Japanese, and Chinese . Fischer flS. 

Use of usonised air to whiten ^ ill 

Beetroot ; Action of manganese and boron compounds on 

the cuiUvatton of the sugar . Pellet iflfl 

Culture of the sugar in E^nd I! lirf 

Determination of sucrose and reducing sugars in Qu 

foliage of the — — pellet llAfl.' 

distilleries ; Methods of piirlflealion of vinw‘'tem ^ 

Mtints and lAlri# 

Evolution of sugar in the during lb 

period of vegetation laivallols 

Excessive leaf growth of the . Vivien . . 

lacto^ at Kidderminster ; Proposed sugar - 
Fertilisation of the sugar — — — with magnesia. 

and Faliada 191^ 

Formation and disappearance of sugar in the UJLl* 

ikssei 777 266. 

Formation of sugar in tlie ; 

Pellet iSL 

Julee ; Analysis of a predpitato from At mU^toUM 
of Intermediate — . Kirofl . . 
lulee : Direct determinaUon oC the Brix (dry'eubsto^ 

« Pellet ttaa 

Juice : Fermentetion of to incmae the yield' ^ 

a^oqboi. (P) Martinaod we ywm « 
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odItaWpatp. Appantui tor . (P) Gunn 808 

. ol di^fciU i^p, wttfi inggecttoUi tor t stoodud 

method. Baker and Jenoieon 884 

oJ,»tton ctoth ; Chemistry of the . Hebden 959 

emdeney coiuidered in connection with suggested 
standard tor testing bleaching qualities of ctuMiiical 

wood pulp. Bearlle and Stevens 727 

ermine. (I*) (fabriel*Claude and Itricard 860 

espwto grass, etc., tor jMiper making. (D Dobson . . 20 

fahji«(t; Apparatus tor . (P) >TbHt 1153 

fats, oils, and the like. (P) Donnan and others 1018 

fibres for tl>e manufacture of paper ; Process for . 

iV) lAimoye 132r 

fibrous material. (P) huftblelche (ies 360r 

ilbroUK materials; Apparatus for . (P) Mar»dam 

and Kdd)'stone Manufacturing Co 950 

fibrous materials with ozone, (p) (Imliider 251 

fiax by means of suiphurotta arid : Process of . 

(P) Leconte pfiA 

fiuids, Apijaratus tor preiwrlng . (P) liuoklev .. 256f 

hanks; Apparatus tor . (P) Courtaulds. Ltd., 

and Clayton 1 P 7 , 8‘28r 

ligiiooelluloHo and |>eetoc(‘ilulose ; ProcesHes tor . 

(P) la* Vulns and IVderson 746r. 91«r 

liquor l)estrfnti\e action uf -- — on cotton contuining 

clirotnimn oxide. Ttioinson 470 

liiiuor , Proa'to* tor regenerating — . (P) Mnthesiua 

and Freiberger 641 

liquors , Analysis of . Itccognition of the beginning 

of oxidation. Thlcs 72 

liquors ; Apiuiratus tor treating textile nmteriuis with 

— (P) Humner and Humner 959 

liquors , Continuous production of hyix>chlonto . 

(P) Deutsche Solvaywerke A.*G 790 

macluDcs, (P) rallcbaut and de IJllcquy 7.1 

powder . Heliaviour of - — with catalystH. Hofmann 

and Ritter 018 

powder In the United States 592 

Preparation of cheeses, coim, and like forms of woollen 

and worsted yarn, for . (P) Hoymann 689 

Proeesa of . (p) Rossi, and Titanium Alloy 

Manufacturing Co 73 

pulp for the inamifacture of paiter ; Method and means 

for - — . (P) Couuer 478 

rug half-studs : Suitability of sodium peroxide tor . 

Von Pussanner 1161 

soda and sulphite pulp fibres ; ObMrvationa on . 

8utermcist«r 867 

solutions containing titanous chloride ; Manufacture 
of , (P) Rosli, and Titanium Alloy Manu- 
facturing Co 919 

solutions ; Kiectrolytic apparatus tor making . 

(P) Buckley 198f 

with solutions of titanous salts ; Process tor . 

(P) Selirocdor, and Titanium Alloy Manufacturing 

Co 73 

with Stabilised hydrogen peroxide solutions ; Process 

for . (P) DcuUche Gold- n. Silber-Scheide- 

Anstalt vorm. lUissler 70 

straw, fitnes, etc. (P) Frenay 786 

textile niatcrlals as tlicy are discharged from spinning 

macliliicK. (P) Grandsire 73r 

textiles on beams. (I*) Brand wood and Brand wo(^ 188, 

500f 590r 

textiles by means of stcarlne emulsions. (P) Lasbordes' 418 

Theory of . Higgins 785, 1152 

Value of sodium perborate in . Kind 1162 

of vegetatde fibres ; Process for facilitating the . 

(P) Watremer 959 

Washing apparatus used in . (P) M'Hurray and 

Knowles 916 

of wool fibre. Musgrave 1203 

yam : Apparatus for . (P) HablUtxel 73 

Blende ; Metlio<t of dead-roasting and ores and pro- 
ducts containing blende. (P) Buddeus 699 

Process tor roasting and sintering . (P) Buddeus 700 

Blocks tor road making, etc. ; Foroution of . (P) 

Kruse 188 

Blood ; Apparatus for extracting carbon monoxide from. . 

Nicloux 168 

examination in lead poisonlDg ; Value and importanoe 

for the German lead industry of . .Schoenfeld 709 

Iaws of absorption of carbon monoxide by u» 

tUfo. Nlclonx 99 

Laws of absorption of carbon monoxide by 

n’ro. Niolonx 274 

Blotting materials. (P) HaUe 349 

Blue ; Egyptian . Laurie and others 91 

Board of Trade announeement as to supply of products 

hlUicrto obtained from Germany and Austria .. 818 

Bulletins on certain industries and trades 896, 946 

BuUettns: Alumiuinm and alunUnium wares lOlSr 

Brewing and disUlUng nmehioexy and apparatus 1028r 

Csndles 1099r 

Carbons for el^c lighting 1044r 

goods 7 Itl8 

Femmg stufti (ofloake nod bran) 1QS4 

Baavy ebemleals Ml 

pasteboard. mmmti 19M 
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BpAril ot Trade BnUeUns-^emif. 

Textile maeblnery IWSr ' 

Vobtlle and essential oils * vB . 

lists of products for sale or wanted 8 ^ 9 ^j 941, 

Bodies ; Hardening t>r mummltoing human or animal - 

or their organs. (P) Fratsrcangeli i7ir 

Bog material; Treatment of for industrial pafPoMl. 

(P) Dickson and others .ITTT. 06S 

fiolui-.Schinidt reaction in Uio benzene series. Kokett .... 45 

Boiler control ; Scientific . Harger 1079. 

enamel ; Dangerous ] . . . nil 

feetl water ; Ptocchs and apparatus for distilling — — *♦ 

(P) Hoc d‘Kxplolt. des PriH'iid^s Bvaiioratmrea IM 

feed-water ; Proem for purifying . (P) Tlkhqmlroff 764 

fewl-water : Treatment of to prevent inorus^lon : 

(P) Belorussoir 60i) 

(P) Gcnssvn and Wiebelitx 881 

feed-waters and concent ratwl boiler waters J Silioa in 

alkaline softcmMl . (iolilbcrg lUO 

tiibi^s : Paints tor the Insiile of . (p) Chadd .... 652 

Boilers. (P) Catt ggl ' 

Grease for preventing and removing inerustations l^m 

stoam — . (P) OliveruM . . 148 

Preventing ami removing bard scale in steam , 

(P) .loin's 10,50 

Invention of incrustation in , (J*) Radaeff .... 407 

Prevention of pitting and corrosion in steam . (P) 

HaytlioriKi 1060 

Process for removing scale from , (p) Groduhotue 18 

SerioiiH corrosion of ■ — . Heinzelmann lOW 

Boiling ajiparatus ; V'^ai-tiuni lor sugar houses and 

refliierlia. (P) Hwaryezewski 166 

Kumacps for . (P) Tooth 960 

IKiint ; Htlll for tlio exact meHSuroinont of during 

fractional distillation. Richards and Barry .... 944 

IMdnts ; Method of dotormining In the Brltlib 

Pharmacopmia, 1914, ami its relation to the boiling 

point of ether. Finnemore IU 4 

tar and like substancra ; Apparatus for . (P) 

Brousson 065 

Bolivia ; Tungsten In . Wc|)fcr 784 

Bone; Precipitated Jenkins and Street., 181#« 

Bone-black; Absorption of glucose (dextrose) by— -*•. 

Morton 1082 

Apparatus for drying, revivifying, and deoarboiUMiig 

. (P) Welnrlch * 46 $ 

Bone meal ; Influence of fineness on the availability of — 

Peek 1165 

as a phosphatic fertiliser in comparison witii iUMt> 

phosphates and basic slag. Hchulse 1101 

Bones ; Extraction of fat from , (P) Fischer 1099r 

Extraction of fats or oils from and aDDaratns 

therefor, (P) HchnUdt . .\7..T 488 

for gelatin manufacture ; Preliminary treatment of — , 

(P) Biinsel ^ . 96 

Means lor extracting fat from . (P) Haworth . , 1099 

Process for dissolving readily. (P) (tontaat and 

Perrot 977 

Book-binding material ; Production of waternroof — . 

(P) Hansel 478 

Books received ; Lists of -- — . 46, 106, 165, 224, 280, 286. 878, 
444 , 605, 572, 616, 670, 714, 770. HIO, 846, 898. 916 
988,^1038, 1077, 1174, I 88 O 

Lists of other new . 47, 166, TOO, .S79, 606, 616, 716, 

811, 898, 988, 1078. 1175 

Boots Cash ('hemlsts ; Visit to the premises of . ApmiiaJ 

Meeting 725 

Borates ; Electrolysis of fused . Zschilie-Rartmann. . 980 

Meth(xl of inducing spontaneous crystallisation of — 

Tammann 891 

Borax ; Manufacture of . (P) Fleming and Miller . . 422f 

production in (!hile ^0 

Bordeaux mixtures • Fungicidal action of . Barktt 

and Gimiugham 882 


Boric acid in foo<ls and other substances : Determination Of 

. Jay 278 

in foodstuffs ; Rapid determination of normal or addid 

. Bertrand and AguUton 278 

Manufacture of : 

(P) Burger 1008 

(P) Fleming and Miller 422f 

Use of for souring textiles. Weiss, Beport by, 

Strieker Olt 

Boflc acids ; Complex . Dhar 4 I 9 

Borneol ; Catalysis of In presence of metals and metollto 

oxides. AJoy and Brustier 808 

Boron ; Amorphous . Ray / 10 O 8 

and boron carbide ; Behavloiir of — at high toi^ 

peratures. Tlede and BtrnbriUmr 754 

compounds ; Action of on the cnltl^iM of ttO ^ 

•ugar beet. Pellet 158 

•copper ; Manutaeture uf , (P) Olenson 488 

bydrtdee ; The bypobecates ngmltiiig from tbn laM«M 
i^n of gMeotti;— n^gam, SMaadKim m 
hi mlMnlwAtoii. and iUMo 

tl-p, HMto .««i. ^ 


io» m nmntmy. 


mm 

IritM; (?) Qmm X Btectrtc Co. <tl 

Bftitd*; XftiuiCietafe of <P>OeMnJ 

EtectrtcOo 266 

Ia orguile mbitettMt ; DHenulMtlon o( Y«n ntente 

qntntttlist <tf . Bertrand and AcuboB .... 106 

mude : ProoeM for prodndag . (P) General 

Bie^ Oo «92, 866f 

; ProocaN of aterlliaing . (P) ISatain MaiuifaQ' 

tu^ Co 1026 

Bran ; Treatment of . (P) Bamuelion and Backbotuie 763 

Bnady ; Detection of caramel In . Schenk .... 360 

lUfmtion of — . Hiufiaier 707 

Bnm; Aflalyali of • Bertlaux 14S 

AniiwUng of Julinitoo 928 

flondenier tubra ; Inttuence of coke on the corrcMion 

of. . Phlli|. 923 

Wecteoljrttc depoaltUm of . Bennett and Davlion 606 

/(randrlea ; Apitilcation of producer-gaa to . 

Huimahii 762 

fdttndry ; Safety and HanlUtioii in the . Moerl 1012 

fnmaeea : Melting in electric . Gillctt and 

Ix)hr 067 

gatute aa a lubatitntc for jilatinum In electro>ana)yiti» ; 

Flne'meahed ('aihaiic and Wheaton 278 

Manafarture of rnangam'xe . <P) Heualer, and 

BrtUah Milling and Metal (V).. Ltd 206 

melting; Klectrie — Clamer and Hering 1012 

melting fnmacea ; Trata of natural-gaa bred . 

Wlilf and Burr 966 

Method of pleVliiiK , (P) ParlHh, and Chaae 

IGiliing Mill Co 927 

MkarochrmTsUy of the wrroslon of - . Whyte and 

Beach 368 

niekling aolutlona ; Maintainine the rfBrIonry of . 

(P) Pariah, and ('haae KoUing Mill Co 264 

PyromebTH for molten — . Oiilctt 967 

Heaiativily of aolld and molten . Northriip 368 

Separation ainl rw overy of *lnc from hy volatlliiia* 

thin. (P) Melien 699 

I’w! of jircMliirer guK (or melting yellow . Guenther 966 

Vaiiadhim In Bunn and Hudaon 316 

workera; Induatrlal diaeafua among . Greinpe .. 1094 

« Brasil; Ptiattlnn of dirmical Ifiduatrlea in 164 

Vm of dioaldum phogphate and kU'Rclgulu’ fur clarifying 

fj^ne Juice in — . Pellet 705 

Bread ; Betormlnatlon of (at in . Neumann and otliers 1100 

Mhmufadure of . (P) Buuliain 660 

Breweries ; Sterilising vcMds fur use in . (P) Hnwllwood 1166 

iwera’ flitering arpiirntus. (P) Seig 1166 

worts; CarameilHing of . (P) Ramsdcti 273 

' vat. (P) Wdirle 978 

Brewing apparatua. (P) Bavis 668, 881 

bamy ; Tnfliienee of iiotMAaium and phosphoric acid 

on Uie quality of — . SohUl 760 

barleys ; Birei't UeU'rmination of extract os a factor In 

the valuation of — , Sdhriger 07 

Pilter for use In . (P) Bcarnian . 881 

liottor ; Treatment of . <P) Berry, and Boake, 

Roberta, and Co., Ltd 669 

madilnery and apparatus. Board of Trade BulleGn 1028r 

matrrtali. Government Laboratory Rcimrt 892 

Frooeas of . (P) Reuser 802 

process ; Improved . Ling and Wooldridge 829 

pioMSMis. (P) Kulg) 608 

proorsses ; OmemtraGon of hydrogen Iona in . 

Rmslander 212 

water containing manganese. Pllmrohr 879 

water ; Determination of the salts of , Windlsch 

and others 369 

Brkdt ; Bbsofptlon of water by building . Mahr — 1068 

dryers ; (sas (nmaoe for . (P) Raymond, Mumma, 

and Raymond ('o 1207 

hfiaa: 

(P) Blythe 269 

(?) Drayton 964f 

mmt$ natural cement. RclbUng 1166 

Waathering of hrMlaif In the manufacture of face . 

Rainey 1048 

ftrkdn; Action of heat and furnace gases on lime-silica 

■ , Bamour 814 

from blast-htniaoe slag; Manufacture of light . 

(DSchol 866f 

fur use In the bottoms of ovens and kilns. (P) Phillips 865 

Ptroclay and their testing. Rlgg 619 

Manufacture of — <P) Kaye, aim British Hillcate 

Kngtnccrtng Co. v • * vv 

Mwuto^^ure of airfi apparatus therefor, (P) 

Hewitt Patent Kiln Co., Ltd,, awl Hewitt 422 

lUmifaeture of refractory’ from ecjuent. (P) 

J. et> A. Pavin de la^rge 366 

MaUmda and apiuiratus for burning or like treatment 

i ef . <P1 Scott 864 

Vwom lot burning . <P) Henold 791 

M*fraf*OTy . (P)WessUng .x * ^ 

lipai stag ; Manufacture of — (jP) Rtitolllfe . ..... 964 

Ipise of oils and combusMble mate^ 

clay, in the NMMfMtwe of — , (P>C!Wifcd» Igg 
WatoiBtooftnA and gghwgrtn g . <P) “ — 


nmklag a n lt sh nnR woffly 

byevnpomdooof (?) ^ 

Xl«eton)y«ia of — and njnaratna th a n ior. (F) Dow, 

and Dow fijt twfrf it Co * 

BvapmaUng pana or anrlaoea lor . (1^ Stein.. St 

Brianette oompoaition. (P) Patwaon 1161 

Briqnettea of carbonaceous material ; Manufacture of 

with aid of waste eulirfiite lye. (P) Richter 1048 

of coal and carbonaceous waste ; Manufocture of . 

(P) NaamlooM Vennootachan Briquet Co exar 

from coke dust; Manufacture of . (P) Alexander 

67, ll97f 

Manufacture of : 

(P) Fohr and Kleinachmidt I91r, dSJr 

(P) putsch l»r 

(P) Reynolds • ^ 

Manufacture of fuel and other and binders there- 
for. (P) Davis and others 1196 

Rhenish lignite in domesGo and industrial use. 

Oellerlch ..1081 

from wsste wood ; Manufacture of . (P) Kckstein 

and WisUckl 636 

Briquetting coal and lignite by means of a mixture of pitch 

and tar oils. (P) Moreau 635 

coal with waste sulphite-cellulose lyes. (P) Grftts . . 471 

fuel by means of dry paper pulp flock ; Process for . 

(P) Rolnold 17f, 191f 

Iron ore and the like ; Proc^ for . (P) Cruslus 488, 600f 

Iron ores or blast-furnace dust : Process for . (P) 

Mathesiiis 86 

machines (P) Korte 1080 

ores and flue-dust using as binding agent the dust 

recovered In purifying bUst-furnace gases. Kippe 1094 

jHtat ; ProM*sH for . (P) Priolean and Prloleaii . . 303 

plant; Apparatus for removing snd iitillHing dust in 

. (P) Fischer 16 

Ifreparatlon of pulverulent materials for (P) 

Zwoyer, and Zwoyer Fuel (Jo 243 

British Empire ; Oil resources of tl»e . Perkin 491 

British Honduras ; (Juhunc nuts from and their pro- 
ducts 972 

British Pharmacopceia, 1914 . AnalyticAl procesHcsof the — . 

Gmney 1222 

KsHcntial oils of the 1071 

Fixed oils of the 1062 

British dyestuff industry 1200 

trade ; Ojienlngs for in various countries 946 

Bromides , Detection of m presence of thloeyan.ates and 

ferrocyanides. Guareachi . . .4 748 

Brominatiun of benzene and its homolugiics ; (Jatalytic 

action of manganese in the . Gay and others 742 

Bromine; Apparatus for tlie production of . Kubicr- 

schky 136 

associated with chlorine in haloid s.alts ; Use of telluric 

acid in tlw determination of . Ooocli and 

(Jole 862 

in haloid salts ; Determination of by means of 

telluric acid. Oole 1007 

and manganese ; (Jombinatlon of in presence of 

ether. Ducelliex and Raynaud 310 

Recovery of from gases containing it, (P) 

Bchaefer 318 

Bromine hydrate. Qlran 019 

/)-Broffio-amittoanthraquinones ; Preparation of . (P) 

Bayer und CJo 788 

3-Bromo-2-amlnoanthrmqulnone ; Preparation of , (P) 

Junglmns 788 

Bromodialkylacetamlde ; PreparaGon of derivatives of . 

(P) Melster, Lucius, and Brlining 668 

Bromodiuthylacotyl Isocyanate. <P) Hefti, and Bayer and 

(3o 480 

••Bromo-iiovalr.ryl-p>phenetidinc : PreparaGon of : 

(?) Bwrgell 1116 

(P) Riedel A.-0 667 

ft-BromO'isovalerylurea ; PrepamGon of . (P) Knoll 

und Co 808 

•-Bromo-isovalerylaroaocetylMUoylatc ; PreporaUonof . 

(P) Knoll und (Jo 808 

••Bromonaphthaleue : Ita physical properties and applica- 
tion to the determlnatloik of water in moist alcohol. 

Jones and IjspwnrGi '888 

Bronze. Dewranee 818 

Analysis of . BerGanx 142 

Determination of iihosphonw In phosphor- . Hag- 

maler 988 

Determination of sine in coinage by vnlutlllsaGon. 

Rose 170 

Effect Ilf acid soIuGons on . Croasdale 1212 

foil ; Manufacture of . (P) Ckmthlncr Csrton- 

papierlabrlk 880 

Manufacture of maaganew . (P) Ueiisler, and 

British Mining and M«tal Co.. lAd 206 

Nickel cohiagM of the worM t6 the end of 1012 116T 

^ometers for molten 087 
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llMtroiytie lepmtioii of oQpper*(lii $mA 

inv«ttifftt<oa. Kremtuin and othert 5M 

. Blow 8S8 

Brown ttrioti on vefeUble fibre ; Production of fut . 

<P) Meiiter, Lucius, und Brttning 480, (MS 

shades on fibre : Production of . (P) Bsdische 

Anllin und Sods Psbrik 481f 

shades on vegetable fibres ; Process for dyeing . 

(P) Levinstein, Ltd., and others 78, 828r 

Bnielne ; Some new oxidation fKroducts of . Leuchs 

and Bauch 100 

and nltrie acid ; Interaction between in presence 

of metallic nitrates, llennie and Dawkins 764 

Buehn oamphor ; Synthesis of . Cusnumo 101 

Bucking ; Composition suitable for . (P) Badische 

Anilin und Soda Pabrik 600r 

Building blocks from domestic and other refuse ; Manufacture 

of . (P) Booker and Unger 647 

composition and its manufacture. (P) De Caudemberg 761 r 

Manufacture of fat lime for use in . (P) Filleux 666 

stone; Porosity of — — . Campbell 1166 

Bullion ; Determination of silver and base metal In precious 

metal . Dewey 066 

Bunsen flame ; Influence of secondary air on the inner cone 

of the . ITbbelohde and Dommer 868 

Burmese lacquer, Thitsi. Bosenthal 708 

Burner for pulverised coal ; The Dunn . Roush .... 66 

Burner-gases ; Method of separating water from . (P) 

Herreshoff. and General Chemical Co 1207 

Burning finely divided fuel ; Metliod and apparatus for . 

(P) Irish, and Babcock and Wilcox Co. 304f, S04f, 824f 

liquid fuels ; Methods of . (P) Doherty 824 

solid fuel ; Proo.cBS for . (P) Evans, and United 

Gas Improvement Co 808 

BnsGmari petroleum and its derivatives ; Products of destruc- 
tive distillation of crude . Petroni 1195 

Butadiene and Itaa homologucs ; Monuiactiire of . <P) 

Perkin and Matthews 5^1f, 806 

1.3-Butadlenc hydrocarbons; Process for preparing-—. 

Kyriakides 612 

Bntinc ; Preparation of pure . Picon 616 

Bnttc'DuIuth mine ; Leachlpg of oxidised coppar ores by 

nifKlifled l)orr classifiers at the . Herxig . . 696 

Bntter ; Adulteration of by coconut oil, ond presence 

of coconut oil in genuine butter. Ledent 08 

Apparatus for determining water in by weighing. 

(P) Altmann 987 

fat content of margarine. Arnold 1106 

fat : Detection of coconut oil in . Barthcl and 

8ond6n 498 

fat ; Detection of lard in . BOracr 828 

fat ; Rapid method of determining gravlmetrlc- 

ally. Xanlg 370 

-milk which can be preserved for a long time ; Prepar- 
ation of . (P) Suweiack 768 

. Preservation of by means of sodium bicarbonate 

1 ^ nitrate. Bordas 214 

Frodnctlon of renovated and artificial . (P) 

Heller, and Beatrice Creamery Co 1084 

Purtfieation of . (P> Higgins 4W 

Rapid determination of fat in . Kropat 496 

suitable for long storage ; Process for obtaining . 

(P> Zmedcall W 

Water content of . TheopoM 1106 

l.S-Butyleneglycol ; Preparation of . (P) Bayer und Co. 618f 

By-products from dlsUIlatlon gases; Apparatus for re- 
covering . (P) Aarts 17 


. CohNiMidj 


Insulation ; Action of copper and other metals on — . 
Frank and MarckwaW 658 

^ .'.TT*".”* . 188 

Caow) beans ; Process and apparatus for treating-—. 

(?) watt ®79, 979 

bSiiw; Treatment of in the manufacture rt ritoco- 

Into, cocoa, and cocoa pwpaiatkms. - (P) Vlgnes 660 

butter; Hew advltenmt of . Ortrame ... 972 

pgwdsr; prsmoattoo of — without 

i. Mw uie ol.eliemloa]e. (P) Beifniil^ fiflfir 
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-line alloys : Baidnesi and eledrica) eondueth^ eii 

. Qlasunow and Matweew 

Cadmitun-ammonlum sulphates. Veres 

salieylate. De Conlnck < 

Caeslttra nitrite. Ball and Abram 

C^eine In collee ; Determination of . Fendler ^ 

StOber I 

and tannin ; Separation of by exlreetion. Miarden 

Calamus oil. Semi^er and Spomiti 

Constituents of . Thoms and Beckstroeii ...... 

Calcining furnaces. (P) (hornet 640i 

kilns or ovens for lime, cement, etc. (P) Croeland 

and Booth 

ores and like material. (P) Wt«eks, and Dwiglit mid 

Lloyd Sintering Co 1 

Calcite which becomes phosphorescent when heated, Pisam 1 

Calcium ; Absorption of nitrogen by —• . Brandt 

and magnesium ; Analytical separation of . HaUa 

Mechanioal precipitation in the determination of — . 

Ledoux I 

i Calcium acetate : Production of by tiardwood dls- 

! tilktion in the United SUtes. Iklmer 

I acid phosphate ; Manufacture of . (P) Hoed .... 

-nluminlum silicate, 8('a0,AI|0|,2S10| ; The — . 

Kfihl 

Hiitide and imlde. Dafcrt and Miklaus 

! cnrblde ; Application of in the formstitm <rf 

I alloys. Hodgkinson 

carbide; Process for coating ^ — — with calcium cyuA- 
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needs ; Detection of . lainder and Gekke !'.!!!! 768 

CaUlase of driwl yeast. Harden and Zllva .... 761 

•reactions of formaldnhytle and acetaldehyde, wiikor 444 

Catalysis of acids ; Cse of manirknous oxide for the . 

Sabatier and Muilhe 437 591 

in U»e iras industry. Lessing 1198 

lifi'ture on - •• Sabatier !!!!!! 738 

Catalysts. (P) Wimmor and Higgins 426r 

Acid Maiihe . 437 

Inrtuenee of impurities on the activity or~ Paai 

and WindiM'h nn 

Manufacture of : 

(P) Kills 498 

m Kellogg and' Skins ’ 1047 

■ end Llebnwnn 707 

™PJwtion Of for hydrofp^fuitiQg oUi*. etc. (H) 

VlilS , 2tlK 

for the pre^uration of ketonos ; Comparative vatue of* 

. Henderens |aji 

lor UM III hydrogenlsing oils and fats ; Metallic — - 

(P) ItyMm ‘ 

CaUlytiejigents ^for hj'd^ oils Mamifarture ' of 

'^ischV Arniiii liiid 

ehen^ potions ^ ApiiaratuH for ' iadiitaWng ’ 

(P) Isdarge " mm 

"“‘“^‘‘‘•ture of (P) Bol)erg.‘ aiid 

lerhn^Chemieai LalHiraturies, I<td 559- 

niat«W|;^Manufacture of for hydmgcnatiiig oils’. 

rwiotloHs; Prouess for carrying out • 

(P) Andersen 47«. 

_ ,, (P)Hwn»ann and Waakerville ' 097 

” & *4r 

Cathode fw mpW electrolytic anaiysia ; Cheaps form of 

aroiauag — — , Lewis 445 

Catho^ : IH^iegration of atununiuiii Campbell 970 

fi» ek^o fumaeea. (P) Sodium Proceaa Co twS 

C^klbodlc n^uc^n ; Klectrode for preventing (p> 

Wetasch and Adolph ' ' I44ir 

•pattering of metals. Kaye . M8 

(attic fbddw : Detection of certain toxic aobstanoes in — -~— 

Robert ' 

food ; BmUo(f lj»ves m . Hltki-' i .* i .* Jfg 

and ^ I 

Oaiwaaua ; Mineral oil industry of the^^ ’ . ' 

Canatfo Ihiuors: Evmiwmting and concentrating apparii^ 

• lor , (P) Moore ^ ^ 7gl 

CauiUeWng opentkins ; Recovery of the spent lime hom 

Piyiio llfis 

irtMts CompoHitlon Md Hgrioulttinl vilae oi 

ealcium carbonate from . Hendrick .... 122 

Oram rubber. Sm under Rubber. 

(Vribuf wowl : Oil of Port Orford — , Bchomw ... . am 

Oellfcai Synthetic . Campbell , . 994 

fermentable angar. (p) 
Method of uRMtnctaf — , (?) Rkatrtii 


CeUttlold—eefif. ” 

arttciH: Fmoeei lor deaniag and reaewiag . (W 

Fttaeliet M I96r 

cherais^; Problems of , and the naoeiMty of 

collold-chomical views in this industry. Sohwan 8M 

Hyatt's invention of 226, 227, 677 

substitute ; Manufacture of a . (P) Von Saolayski 

417, 828r 

subaUtute from soya beans. (P) (k>nUnt and Perrot 29 

substitutes ; Manufacture of , (P) Ubb4 1046r 

subatitutes ; ManuMcturc of from ethers of stfiroh, 

dexUiu, etc. (P) LiUenfeld 966 

i^tilisation of acetylnitrocclluluscs for . Niahida 476 

Who invented ? HchUpphaus 676 

Cellulose ; Action of roncentrated sulphuric acid on — — 

Tsdiumanow 744 

Action of cuprammouium hydroxide on . Connerade 744 

Action of itrong nitric acid on cotton . Koeoht 

and Llpichlts Hg 

from bamboo or the like ; Production of . (P) 

Jardinc and Kelson 1006 

Blmching of . (P) Dobson 196 

Colouring, preserving, lireprooflng. and Increasing the 

strength of materials oompoiied chiefly of . 

(P>Trutaer 760 

DewmpoaitJon of by heat. Bantiln 129 

and Its derivatives ; Kitration of by means of 

nitrlP acid vaixmrs. (P) Deutachc Celluloldfabrik 886 

filecUical treatment of or substances containing 

It. (P) Nodon lOOr 

• Extraction of resins from wood for making auiphite 

or other - — . (p) Rosenbliim and others 19 

extracts and their detection in tanning extracts and iu 

leather. Moeller g40 

factories ; Apparatus for purifying waste water 
from ; 

(P) Mann und tk) 478 

(P) Bfann and Hecss 869f. 

fllins : Manufacture of products composed of . (P> 

Brandenborger 958 

liniahi^ preparation. (P) hoc. Industriclle des T^U- 

pAontiti 73 

in flour , Determination of to ascertain the degw 

of grading. Llndet . 7 ... 099 

Hydrolysis of methylated . Denham and Wood- 

house ]^9 o 4 

and iignoccllulose. Cross ![]!.!.* 1201 

for making cellulow solutiooB ; l»reparatlon and require- 

mente of . Piest gsg 

Manufaeture of luatrnus threads with a basis of — — . 

(P) Joiiot 958 

purified viscose solution from w«K)d 

(P) Bernstein i99 

Manufarturo of Uireads of hydrated . (P) PeUerin 589 

material, Conversion of into glucose and other 

carbohydrates. (P) Classen 701r 

MeroeriHatlon as judged by tlie action of caustic soda 

on rimnera^ . Beadle and Stevens 785 

MeUwd of bleaching . (P) Dobson 859r 

mills ; Hoda rccover>- plant iu soda- — . Hchrikler 744 

Plant for the manufacture of by the indirect 

boill^ process. (F) Mortenid 746 

^paration of pure . (P) Daniel and fienoist . . 568 

Preparation of solutions of or substances containing 

«>noenti»ted hydrochloric acid. (P) WUL 

statter 749 059 

Prwatlon of solvents for . (Pj’Wiiiieriiiilnn . . ’ 7A5 

Proc^ to bleaching Itgno- and pecto . (P) 

_ Vahaa and Peterson 746i. 

Production of sugait from : 

(?) Oallaidiw and Mork 441. 60lr 

(?) Standaid Alcohol Co 37^ 

Pa^u^on of sulDhito . (P) Oman 846. ^ 

and strengthening of — 

(P) Chesnais 7. . . 417 

pcDducts; ftooess for renderi^ impermeable ortiolm 

m^ of - — . <p) Ugrango 417 

pulp^ Apparatus for conoentratimiL waging, or blea^- 

ing . (P^ ^ 

I?6Pt^e materials oontaiiUng celluloae 
Ahtm^^ManoMcture of . (P) Br^ and Ty- 

•“* pmducts the wste 
•olHUoai rndoctioa o( SSU' iiwii'tom 

« regulating 'the 

•olu^ ; MumitoAurel^^ thread,’ 'flUmiits; 

«» ««Me utleta ^ , 



'viit 


ttwor; TkwImMi of . (F) 

Mbih^, 09^0^ ; Miteikn of ’-1^.' ’ ^ntittV* !.'!!,'! ^ 
inWto-, ejctCMt; pMudo-Uimini Si 

; Tuntof with ood dotoeUon of . 

"* — propii^ ’ wniah. ^ 

iHtetli®*’ *r ' I>^“>POf*Mon of by hoot. BanUin 1» 

Use of for making briquettM. 

autpUte* ; Eowvery of waste |«^u^ in the manu- 

^cture of . (p) Moore and WoJf 869 

anilines Removal of the realn of contferoua woods 

I Schwalbe 857 

Hulphlte* ; Reain in 18l)g 

anlph^Y waste lyes; Deetruotive disUllation oi’-^'. 

(P) Rinman 346 

sulphite-, waste Ivoa ; Dlgposal of . Usiir^tAn 689 

siuphlte-, waste lyes; Manufacture ot a binding or 

wvering medium from . (P) MQller 478 

sulphite-, waste lyes; Preparation of a binding and 

impregnating substance from . (P) PolUosek 248 

suipmte-, waste lyes: Removing organic constituents 
from residues obtained in producing alcohol from 

— “■ (P) Ekstrflm and others 349 

Thermal phenomena in the carbonisation of and 

cellulose. Uollings and Cobb 685 

Withdrawal of German prahlbltioa of export of 915 

Cellulose acetate ; Manufacture of . (P) Pasclike. and 

Safety Celluloid Co., Ltd ... . 72r 

acetate ; Preparation of fllamonts, Alms, and massea 
from (P) Mork, and Chemical Pr^ucts Co. 968 

acetate ^ubie in ethyl acetkte ; Manufacture of . 

(P) Collisohonn and others 958f 

o* to modify their solubility. 

(P) Pauttionier 589 

comiKmnd for photographic Alms. (P) Reid, and 

Eastman Kodak C/0 1827 

propounds ; Analysis of . Hottenroth 476 

iu conversion products and derivatives ; Manufacture 

of ethers of . (P) Lilienfeld 4l7f 

esters ; Coating materials with . (P) Act-Ges. f. 

Anilinfabr. 20, 350r 

<'"tora: Manufacture of plastic compositions from . 

(P) Beatty 746 

esters ; Manufacture qf and products derived from 

them. (P) Bayer und Co 478 

esters ; Manufacture of products with a basis of — — 

(P) Dreyfus 196 

ehters of organic acids ; Manufacture of : 

(P) Act. Ge8. f. Anilinfabr 688 

<P) Knoll und Co 916 

esters ; Preijarution of . (P) Knoll und Co 640 

ethers ; Manufacture of plastic and elastic cdilipositiuns, 

Alainents, Alms, etc., from . (P) Lilienfeld 4l7r 

cthOTs and their transfurmaGon products ; Manufacture 

of . (P) Dreyfus 248 

formate solutions ; Preparation of . (P) Inter- 

naGonale Celluloseester-Ges 196, 196 

formates ; Manufacture of . (P) Bayer und Co. 646f 

hydrate as a casing for sausages. Cohoe and oGiers 947 

Manufacture of compounds or derlvaGves of . 

(P) Knoevenagel 349r 

Manufacture of mrgaolc acid esten of . (P) KnoU 

und Co 349r 

nitrates ; Manufacture (rf non-liGlammable aolutlonB of 

• — (P) Act-Ges. f, Anilinfabr 98, 888r 

xanthate; Manufacture of dertvaGves of . (P) 

PeGt 196 858 

Cellukwic materials ; ProductiM of fennentauV sugim and^ 

the like from . (P) Tondinson 166f 

matmWs; Production of gtneose and ethyl alcohol 

from . (P) De Poaaanaky 497, 976 

substances; Conversion of into pluMc or g^- 

Gnous masses or coUohlal aoluGons. (P) Von 

Weimatn 958 

Cement; Apparatus fUr applying tensile and compressive 

testa to hrtquetles of . (P) Bamber 865 

Apparatus for makiag : 

(P) Duncan 1089 

(P) Worm, and German-Amerloan Portland 

Oentent Worita 486 

clinker ; The aUte of Portland . KAhl 816 

dinker ; VGliaaGon of Pmtlaod . Cam^ll 26 

ComporiGon for coaGng . (?) SUM, and KUU- 

Poster Co 1099 

P»yto8 apwTOtus for . (P) BAhler frtres 816 

fanuum wl^ rotaGng heaHhs. <P> Beocsini Cement- 

fAnf Cnio BfocvteytAtiaadg 27r 

goods ; Production of imooth, gtoesy, or glasM ooaG^ 

on <P) Weithaiev 791f 

fnfiiM*^ 6f oommon aatt on varioua kfods of 

^ Fameer 647 

InluMmof oMudendmixtaiwuoMM — 


,!r. w 

kllsa: Use of the D^ pulverised oonl tnmer lei 



.P) Duryee lH 

(P) Hewitt Patent Kiln Co., Ltd., and Megm m 
Manufacture of and furnace therefor. (P) MmI IK 

664 66lf 

Manufo^ of hydraulic . (p) (^arinon * Hr 

Manufacture of magnesium . (P) Siegmann and 

Gault VT; V. ;!vT7r< .TT t066 

toufaoture of product# of ’. (P) Owen !!!!!!!! 8&6r ■ 

Manufacture of refractory bricks from — — . (F) i, at 

A, Pavin de Lafarge 266 

Manu^ture of from spent or waste time. (F) 

Uleman HI 

Manufacture of from sutplute of Ume. (B 

r imtftt . flMf 

Manufacture of waterproor-^.’ * (B tk^ttler! ‘ 

„ Gibraltar Htone Co.. T 7.T! , .Tf 6t 

Manufacture of water-repeUent . (P) KIlia lAM 

MMufacture of white . (P) Helbronner 966 

mixtt^ ; Method of lowering the slntertim tenq^tun 

of -- — . (P) BrAok. Krotschol und w. 661 ' 

blast-furnace slag ; Manufacture ot — — , 

(P) and MittelrimnUche Ccmeni-lnduitrie . 

G. m. b. H 1116 

Natural serm brick. Relbling - , . . 1166 

idante ; DetermlnaGon of the dust fall in the neighbour* 

hood of . Miteholl .7! 664 

plates ; Process for rendering Abrous — eleotfloal 

eonductm. (P) (idpferi P 

I??!*®!! • Alterations in Austrian standards for — — 1666 
PoiiUnd; Burning testa of Philippine raw materiall 

for . West and Cox 62t 

Portland ; Determination of blast furnace slag in — — % 

Hart r . . . 66d 

Portland; Determination ot the Aneat Aour in — — % 

Hauensohild ggg 

Portland ; Efficiency of raw materials tor — — - from 

Reibllng and Reyes ll|5 

Portland ; Geology and Arid relations of raw matefiui 

D iiw 

Portland; The hydraGon of : 

Blumenthal 064 

o Klein and Phillips 1^ 

Pitftland I InAuenoe of sodium bisulphite on — — 

Lttftachlts 86 

Portland ; The iron In . KUhl 266 . 

Portland ; Magnesia and dolomite and thf^ 

_ ^properGes. Von Olasenapp 604 , 

Porfcd; Manufacture of . (P)Hill and Htone 21 

Portland : Manufacture of — — using oleotro-metal- 

lurgical slags. (P) VWlaJus 422 

Portland ; Manufacture of using waste from Itigir 

refines. (P) 8oc. Anon. Ktebl Bfaguln ...TiT, 166 
Portland ; Plant and method of manufanure of — — ^ 

at Limestone Island, N.Z. Rhodes 201 

Portland ; Presence of oombioed nitrtwen in — — , 

Kratoohvil and Woissenb^er 647 

Portland ; Properties of as affected by dlfha^ 

_ boming temperatures. Bates ^ 61 

Portland ; Some properGes of white . Bates .... 1681 

PorGand ; A rare anomaly in the setting properties ot 

— Ferrari 1618' 

Portland, alurry : Process for separaGng and purify 

(P) Kohn 201 

Ported -- — . HvntheGc celite and large oryitohnol 

tricalotum silloate. Canmbell 

Process for oolouring . (P) Caubel 

fto^ tor gauging Sorel or other . (P) EberiiHd 

Production of ooloured . (P) Gardner 701 

from reriduee from the burning of refose, sewage ihiditt, 

etc. ; Manufacture of . (p) Eisner 72lf^ 

Set-i^miGng waterprooAng coropoand for . (F) . 

struetnres V PTOdnoGon of' roiourMl* -771'. ' ' (fj 'duiUr ffo 

surfaces ; Paint protection for Portland . li£|> 

TesGng of , PreoauGons required. Qedd ^ Ml 

Treatment of Portland and like to prepare it for 

teettM. (P) Force ,7.1. W 

ware ; Bebaviour of ultramarine in : A 

H^ng V, 

works ; Repent on by the Alkali Works laMUMibr 

CementaGon of arGdes of Iron, steel, and steel lAeys: 

Proems to — (P) 6iollttt and Hoc. Aim. 

ItaUana Ok>. AniauM, Annitrong A On......... 1 

furaaos ; Bomi-eontinuons Oied wGh coal or ooapi. 

or Iron or its altoyi. (P) Caphdn and Kioifr w. 

of iron; Reeeitt devalopm^ and ressarchw gn tP 

— GiMfGtr * 

wUh ndxed onbarUng " - - . 
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PlOE 

Tunnf^l lUln» or furnace* for . (P) lllcliter 206f 

(^emenlltiou* compound. (P) Morrl* and Carroll <W7 

material* ; Hardening . (P) Horn 

product* ; Maniifactiirr. of -- — . (P) Canion 694 

•• Cement* ; AUmllne . (P) Amie* 368 

for conetructional purixme*. (P) I^ngloi* ami Langlol* 42Sf 

for leHttier. ((P) “Ago” Lcdej-kitt InduKtrU* 153r 

Ccntrifutfal machine a( tuatcd l>j fluid prcMiirc, (P) l>un*- 

nmre 1981 

machine* : 

<P) liroflKlitent 682 

(P) Irwin 1041 

(P) h'ordHtroni 832 

(P) fUilMTthori 1041 

(P) Wrlglitwm. RingriuiKt, and Head, Wriglitmm 

and Co , u<i 64 

(!!ephac]lnc In true iiH^eneuanha root. Hchhc 611 

< Ceramic Iwtdle* , Specific heat* of from ohoervation* 

at two leiniHTfitnre* Hleger 422 

IndiiAtry . Oven with eonwntrio chamber* for the . 

(P) (’liuriier 650r 

induatry , I'robletu of lead in the - — — . Petrik 80 

induKtry , Sanitary condition* in the . I^eyiiuiiin lOHH 

material {P) Muhnovaky and JUiiidolph lUOtir 


647r 

364 


niaterloJK, Manufacture of - (P) Randolph 

niHteriai* and proiluct* , Muuufucture of — . (P) 

Mo*e« 

|ir<»ductH, Avoliliiiu efllorewenee in the manufiM'ture of 

, (P) Hoc de Produit* (k'-rantiqucM de MasHy 260 ] 

produd* moulded under liigh prcHHure ; Treatment of 

clay* for making . (P) lUdoux ami Hernheiin 25 

(.'eraniiCH , Pmc of g(tld m - ■ f Granger 693 

t'ereal colfi'e ; Munnfaeture of (P) Kellogg . . . 39r, 498r 

Ceredn. Kxaminulioii of — Kuntorowicx 67 

RefraeUunetrh' examination oi ~ -. lloldcatui Pranck 242 

wax. Parry 909 

Cerla in iiionuzite . Ikteriuinatioii of . .hihnKt<inc . . 50 

Ceric oxide , Product* of the incomplete reduction ot . 

Damien* 592 

Cerium . Alloy* of with nilu on and biHinuth. Vogel 85 

and ft* alloy*, Preparation of — . Moldenhauer 203 

and hydrogen , R(>eipr(H-al acthm of , Joukoff 1206 

•iron alloy*; AnalyMi* of pyrophoric . Arnold .. 764 

Cerium aiitiide a* eatalyd in the manufacture of ammonia 
from it* ciemont*; line of -—'. (P) Kunhdin 

und (X» 1154 

oxide ; Behaviour of — at high tenifK'ratim**. Tlede 

and Biriibrftuer 764 

Ceylon , The eo<xmut und it* nrodiict* In . Pratt . . . 1096 

Monariie from — . John«toue 56 

Chalk ; Manufacture of coloured nuu'klng . (P) Herda 149 

Manufacture of precipitated . (P) Negro 812 

t'hamomile flower*; CiaiHtltuent* of . Power and 

Browning 885 

Charcoal ; Abaorutlon and adsorption of hydrogen by wood 

at the fciiip«'rature of liquid air. Firth 130 

Absorption of gaw* by at low temperature*. Claude 1087 

from hardwood ; IViNluction of In the Vnited 

State* Palmer 345 

of high abnorntlve iHiwer ; Manufacture of active . 

(P) Von Krusaewski 192 

Manufacture of ; 

<P) K4Uxat*aiid Savonnerie et Huilerte de Lurian 346f 

(P) Wright 474r 

Manufacture of active }H)wdercd for purifying and 

Altering. (P) Pilaski 216. 216r,474r 

t'liarglog retorts, muffles, etc. (P) Von SSelewski 407 

Charpqptiiir thermal uxonisf>r, and its auplicatimi in Uie 

distillery ami sugar factory. Sidersky 661 j 

i^ttlmoogra oil ; Source of genuine . Francis 1097 { 

Cheeae ; The lactose content of . Street and Mendel. . 1218 

Rapid determination of fat In . Kropat 498 i 

Halation of mscln and paracasein comiKiund* to . 

Van Slyke and Bosworth 600 

riponing; Biochemistry of . Ocourreuce of p- 

hydroxynphenylethylamine in normal cheese. Khrlicfa 

and Lange 669 

rAsMoninm aoedi ; Knaymea of— . Itournot 797 

cWmlcal action sttraolated by alternating currents. Brown 426 

analyals; Means for mx' In . (P) Hume 378r 

dmngea by Uie action of light ; Huppoaed . Her* 

nagiotto and Bnachek 667 

oomnouuds ; Liberation of gaaea or vapour* from ^ 

in electric incandesoenoe lamps. (P) Siemens und 

Halske A.-C 60 

taidvuRrlea in BratU ; PoaiUoo of 164 

Mnotrica of the Vnlted Btataa and the European War 018 

Industry in Oernuoy and the War, Witt 1174 

in t**nat Britain and Gmmany. Martin 1180 

Indmtry in BttiiMry 1*06 

. Hurtar Meno^' Leet^*. 

r of Hnaak in loVs 1 I 1 i i ! ! 

ntol ttMs—* ........ IM 

> pnmp Mgiir-, . , 
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urns 

Obeinical-~eonf. 

maniifa^rea ; Bearing of industrial alcohol supply on 

the drift of to Germany. Bolaa 93$ 

pnMuct*: Hupply of to Britain and her dewnd- 

cncies. 'l^eu 1134 

rejictiona; Apparatus for eflecting : 

(P) Krause 64, 866r 

(P) Matthews and o^ers 241f 

(P) Poliak 180 

reaction*: A pparatn* for facilitating by catalysis. 

(?) Lehrgc 900 

. reactions between solids and gases at high temperatures ; 

Effecting . (P) Dreaper 788 

renctiun* In gase* ; Production of by the electric 

arc : 

(P) Badisehe Anllin und Soda Fabrik 146r 

(P) Edwin and other* 1017ir 

reaction*; Hollow vchhcI for . (P) Glaiiser .... 849 

reaction*; Proce** for carrying out . (P) Hoc. 

G6n^rale <ieB Nitrures 302, 540 

reaction* soiisitive to air or oxygen : Prucc.** for CHirying 

out . (P) Knbfler und (V) 699 

trade in Japan 1200 

work* ; Ptiwer and licfit costs hi . Wollaston 293 

Oheiiiicals in Algier* 1174 

Effect of the War on the aupply .of . Discussion 

at the Pharmaceutical .Society 1225 

Heavy . Board of Tnnle Bulletin 961 

in the United States; Heavy 502 

Chemistry, Prediction ami invention in Potts..,. 392 

•Some economic aspect* of industrial — - . He*se . . 897 

Cherry 'laurel leaves, Hjdrocjanie acid conient of , 

WcHter 332 

(Tiestiiut w’oimI tannin , DistinguiKhlng Irom oak wootl 

and valonla tannins. Bennett 1186 

Chicory ; IKdectlon of in decoctions of i‘hicor.\ and 

coffee. i.a Wall and Pornwn 38 

Chile; Nitrate industry of — 76 

1 Ho<Uuni nitrate, lM>rax, and phosphaU' in 749 

; China clay. Ser nmitr Kaolin 

ware , Produetioii of translucent ornaments or dc.sign* 

I in (P) tSreifelt 921 

! Chinew* beeswax. Fisiher 90 

1 hittiT orange ((;<frw* ttinenHis, Person) ; CharaetiT^ of oil 

of . Fenaroli 710 

block ganihier. Hommerhoff and Afioatoln 839 

green (lokao dyeHtiiff), Htidiger 742 

tallow. Diedrirhs 1098 

woml oil (tung oil), See urtder Oils, fatty. 

Chloral . Manufaeture of 941 

Polymerisation of . Ba'sekeu ami SchimmeJ 1223 

Chlorate solutions , IToeoss for activating — . (P) Hofmann 

200, 353r 

CliloraU** , Analysts of by a new reduction method. 

Russo and Sensl 279 

Effect of magnesium chloride on the oxidising action of 

. Hofmann and others 742 

Electrolytic proresa and apparatus tor making . 

(P) Kolalcy 549 

i*rocess for removing hromatc from . (P) ('hem. 

Fahr. Oriesheim-lillektrcm 790 

Reduction of to chlorides by liydracine salts with 

the aid of a catalytic substance. Hodgkinaou . . 815 

Chloride solution* ; Electrolysis of with a mercury 

cathode. Jjo 8ueur 74 

Clilorldcs in albuminous liquids ; Determination of . 

Gawettl 1174 

in drinking water ; Importance of the amount of 

for control and evaluation. Malm6jae 371 

ition of acid - 


590 

312 


648 




of the bydroxy-acid* : Preparation of acid . (P) 

Karcaag ami Kopetaehnl 943f 

Means for the eJectrolysis of alkali or alkaline<carth . 

(P) Clomm 312 364r 

PreiMration of anhydrous metallic by treating the 

sulphate* with eldoroform. Conduch6 

of rare earths; Preparation of anhydrous free 

from oxyeldoride*. ( P) Deutsche Uai^iihlirht A.*G, 

Rcilurtiou of liquid anhydrous in the reversed 

clilorine-hydf^en flame. Meyer and Kersteln .. 

Treatment of alkali . (P) Kendal 1 22, 486r 

Chloridising copper ores ; Process of . (P) Ledoux . . 88, 87lf 

•leaching of low-grade ores at Park City, Utah. Holt. . 1011 
ClUorlnation by means of agua regia. ClUoriuation of ben- 
Kcne, thiophen, toluene, and tnealtyJene. Datta and 

Fernandra — 1198 

and oxidation by means of agua regia ; Himultaneoua 

. DatU 1198 

Proeesa and apimratus for . (P) Dn Pont de 

Nemours Powder (k> 440r 

Chlorine ; (Tilef cause of the loos of by incinerating aub- 

atanoea containing it. U'Sulllvan 1078 

Effect of ferric aalta and nitrttea on the o-tolidlne and 
•taroholodide teats for free . KUms and 


Ekietrolitte at Mount Morgan, <)iieeii^iid. Da 

»anr 

and nttde okMo ; Bate of cottMnntlott of — > 
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CMorlec of the uayl bcHm : FroducUoa of . 

(F) BmfJMhe Anilin und Sodo l^brlit Bfflr 

CtdoruoiU ; PrejMmtioii of from p*plienyleiuNllomiii« 

or qulnol. Datta 1108 

l^bloroHuithnuittlnone; Preparation of . (P) Mciater, 

LucIub, and Brttning 70 

l^eparation of nttro and chloro derivatives of . (P) 

Mcister, liuciua, und Vrttntng 54 4 

2-CbIcHru*anthnK|uinone*3*carboxyiic add. Ullmann and 

paagupta S05 

<')Uoro*anthraquiTion«a; Manufacture of . (1*) Act.- 

Ges. f. Anilinfabr J8, 687f 

(.’hloro compounds ; Preimration of tyclit . (P) Fabr. 

de Produits de (;himi<* Urganiquc de Loire .... 508, 6d8f 

ChloTU’cthanes ; Determination of the . Gowing-8copea 987 

i'hloroform; Action of on metallic Hulpliatee. Oon- 

duchdi 590 

Preparation of . (P) Orinwold and others 844 

Preaeuce of acetone in eommerciul . Dorronsoro 

an d Femandet 1223 

< ‘hloruhydrocarbons ; Conversion of aromatic into poly- 
valent phenols. (P) Torlcy and Matter 347r 

Preparation of alcohols from . (P) Du Pout de 

Nemours Powder Co 374, 375r 

i*ropertU« of some — and their use iu analysis. 

Oowing-Scoiies 100 

i-Chloro-l-hydroxynuthraquinone ami its derivatives; 

Manufacture of - - ■ , (P) 1 ilmann 913 

Cidoromethancs ; Absorption ot ultni-vioiet light by the . 

Massol and Kauoou 1115 

I 4-ChloroincthylanthrHq(iinuiic ; .\ction of iiliric acid on 

. Fischer and Itcbsariicii 300 

t'hIoro-2-metliylanthraqulnoneB ; Manufacture of — — . (P) 

Act.-Uch. f. Aniiinfabr 18 

Chlorometliyl-w-broniopropyl curhinol ; Preparation of 

and its oxidation product. (P) Davis, and Kli 

Lilly and Co 1171, 1171 

0'Chloro-l-me(hyI-3-hydroxybensciu'-4-carl)oxyUc acid ; 

Preparation of . (I*) Ui(*del 807 

(hlorophyll in brown algie. M'lUstktter and Page 1005 

extracts as fuel ; I'sc of — . (P) Douohaud-Pracclq 862 

Chocolate; Apparatus for use in the manufacture of . 

(P) Edwards und Kance 146 

Preparation of . (P) Neumann 371, 763f, 1219r 

jireimratious for diabetics. Ktrect and Mendel 1218 

Treatment of cacao beans in the nmnufacture of . 

(P) Vignes * 660 

CJioIera vibrio; Bactericidal and antitoxic action of lan- 
thanum and thorium salts on the . Frouin 

and Roudsky 942 

< 'holesterol ; ('oloriiiictric determination of . Grlgaut 276 

In fats ; Determination of . Klosterinaun and 

Oplt* 651 

•n (petroleum oils ; AllegiKl iK-currenee of . Steinkopf 

and Wlntcmltx 584 

CTjolle acid ; Preparation of the cupric salt of . (P) 

Knoll und Co 668 

Strontium salt of . <P) Werner 48r 

Cbolin ; Some new physiologically active derivatives of . 

Ewins 1027 

series ; Preparation of compounds of the . Uuuben 

and Fflhrer 1118 

Chromate solutions ; Manufacture of alkali . (P) Payne 

and Oignoux 136 

chromates; Some double . Barre 253 

Clirome sti^els; Magnetic properties of a graded series of 

at ordinary and low temperatures. Molr . . 663 

steels: Permanent magnetism of certain — — . Moir.. 1091 
ulceration, Reiiort of Inspector of Factories and W^ork- 

shops 896 

-vanadlnin steel wheels; Rolled-:— in the Lnlted 

States 28 

Chromic acid ; Esters of , Wlenhaus 276 

Neutralisation of — Margaillan 21 

salta of heavy metals and alicaliuc-carth metals ; Manu- 
facture of . (P)MUhlhauer 255 

Chromic oxide Jellies. Bunec and Finch 76 

Manutaotare of compounds of . (P) Chem. Pabr, 

vorm. Weller-ter Meer 660 

Cliroinlc salts; Manufacture of . (P) Badische Anilin 

and JWxla Fabrik 864 

Chroming in dyeing Aniline Black ; Process and apijaratus 

for continuous . (P) Bemberg A.-G 647 

Citroniites ; Synthesis of . Pukall 868 

Ctaromiun ; Belmviour of at high temperatures. Tiede 

and Birnbr&uer 754 

-bronn; Attempt# to produce elcctrolyUcally. 

Kienunn and others 752 

Detuvilnatlon of by alkaline oxidatiem. Bourton 

and Sfodchal 104 

Detenntoatloa ot a# chromic oxkte, Bothaug .. 44 

Mleotfometaliiitfioal manntutiire of pore-^ — or tt» 
aUoyf from liap. (P) XeUmr ............ 204, STlf 

w yy 1“** 
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0hromhuir-‘<cMif . . . 

•nickel steels ; rnmsfonuatlon poinia and iliniiBtttif of 4 . 

. Gulllet 

me# ; Electric smelting of . Keeney - • * • * • 

Vcdumctric determination (d by means d a modUbd •, 

reductur. Van Brunt m W 

Chromium arsenides and phosphides; Some . Dleelt 

mann and Jlanf 

colouring matter ; Manufacture of . (P) Molu* 

liauer 

compounds of hydroxyanthraquiuonosulpbonlo acMij 

Mamifactun* of . (P) Badlsclie AniUn und 

.So<la Fabrik 

hydroxide ; Absorption of carbon dioxide from the air 

by . lovitchiU-.h 

nitridra. Moldenhauer and llroebe V * ' 

oxide as colouring agent iu a matt glaxe ; Effect of vana- 

tlon of 110 elements on . Minton lOW 

oxide; Equilibria of the redudJon of by carbon. 

Slade and * * 3 ® 

pewhlomte. Weiniand and Ensgruber •* 

Chroniofortii. Hehniitz 

Chromous metAphosr^hate. Colani • 

oxide. Dit^ckmann and Hunt 4*® 

Chrysopimnie aehl ; Some react i(tnH of— -with referwuse 
til its detection in complex medleinal compounds. 

Bailey 

t'huqulcamata, t'liile ; lx:uching und electrolytic treatment 

of coiqK'r ores at . Smith 1®1* 

ChuniB. (P) 

Cider; Determination of tannin in . Spiers HI® 

Disease of — — known as green-slekness. Wuroolller 496 

Treating and bottling . (P) llohblna “W 

Cinclioiia bark ; lixportation of — from the Nethwlands 089 

trees grown in .Madagascar ; Value of the . Perrot 

ami Huber 

Cinehona Mgmana, Moens ; Occurrence of quinine In the 

m*ds of . Van J/cersum 675 

Clncimtoxinc ; Comhinal ion of bromine with . Rohde 

and 

Cinematograph films ; Tiie carbon j)roce#s of photography 

for producing . (P) Thornton 

films; Manufacture of . (P) Jeme lUh 

films; Plastic material for use In making , *\P) 

Danzer, and I'omp. O^nfcrolc de Phonograpnea, 
Cin5inatographes, el Appareils de Precision ........ e7or 

films ; Production of coloured reliefs for use in making 

. (P) Kent ^ 

Otnematogniphy ; Colour , (P) Donisthorpe 

Otneol ; Addition comiiounds of . BolluccI and Omml 189 

in eucalyptus oils; Determination of . H o ldi n g lt7X 

lodo-derlvatlvcs of . Determination of clneol. 

yiroram and Fluck 

Preparation of a jjeroxide from — (P) Ramage ond 

others 

Cinnamic acid and its salts as preservatives. Hergor 99* 

Cinnamic aldehyde ; MUbllity of . Phillips W® 

Cinnamic aldehyde ozoitide. (P) Knox, and Knox Terpefone 

Co. of America •** 

Cinnamon; Comptwition of . Dafert and MlkUttS .. XU2 

Cltral ; Hydrocarbons obtained from — j-. Kljner ...... Iw* 

Citric acid ; Colour reaction of . Hfiusslcr • 891 

Comparison of N/lO with neutral amratmlaiii 

dtrate, Rudnlck and others ; • r ’ * j *'’* 

in wines ; Presence of . Blares, Doniges, WW 

tiayon 

Citronella ; Effect of climatic conditions on . Um*»F »»* 

oil. See under Oils, essential. 

Citronellal; Hydrocarbons obtalmnl from . Kljner.. 128* 

Clarifying ap^ratus for jntcrniUtcnt or crmtlnuoui working. ^ 

llqulds^^^Ajparetw^for Works Co 789 

(P) Reid , 

liquids; Process for . (P) Marcus 188, fl98r 

Claidfying comminuted materials; Process and appamtu# 
lof . (P) button and Htoelc 

^^^Lrilrying ap^iraffior — (P) 

CompresMon, tensile, and transverse strength os » 

dried state. Blelninger and Howat ........ | W 

Effect of some electrolytes on . Back 

Effect of overburnJng on the structure of — — . INetll* 

Ingcr and Montgomery " " " ; • 

Effect of varying (xunprmlon loads applied to— — 'W , 

the plaiitio ciMidltion. Pannelee li 

Electricair^ conductivity of — — . Detcrmlnattoo w 
•ol^ salt#. Bleinlngar and KUmlsoo . ..y-.y- 79 

fliUrt and certahi salt solatiOM ; The aetion bwremi 

. Hloks. - y . 

PoBeCion of time In the vitriioitioii of . mVfm 

and XttRay ™ 

MMee onSokto itile 
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^’^pwSK^; AppM»tiii (or drjrtag . 

l^ueto ; Tiinnel dryer* lor drying . (F) Bleven- 

fteoovery of oil« and ooinbiwtlbie material* from — 
and their u*e in the manufacture of bricks, etc. 

(P) Crowden 

refraetoiiee ; ttclative thennal conductivities of slUoa 

and . Hrriwii , 10a2 

Kefractory maUTialH from and their testing. Rlgg oiw 

Jleiidaration of plasticity to jiottcry scrap . Sllnne* 

man 

noils ; ])nt('ritiinatioii of humus in heavy . Beani lo3 

htiidy of the Att4;ri>crg method of measuring plasticity of 

. klrinlHon 

suspensions ; hilectrlcal conductivity of . Bleln* 

liiger and Klnnlsnn 4® 

Thermal analj'sls of . Wohlin 1 

Treatment of (P) Mowry and Record j 

Treatment and molstiming of for the manufacture 

of ceramic products moulded under high pressure. ! 

<!*) Jd.ioux and IJemheim i 

ware; Continuous kilns for burning ” — . (P)Lcgg.. 250 ; 
Clays; Application of the osmose purification process to j 

irritlsh--- Ormandy 257 

CausM plasticity and allied proporUos of . 

Causes of plastlHty, binding power, shrinkage, and 

absorpUon of . Rohland 268 

Clamiflcatinn of . Miintz and (inudechon 24 

Kffect of graiihite on refracpiry . hchreiber 963 

Rational analysis of — - Uurian and Jurdnek 963 

Cleaning tubular and other vessels use<i for treating peat. 

(P) Rigby and oUiers 850r 

Cleansing preparation. (P) Hlack 148 

CtmeAit viUtlbn ; Constituents of . Tutin and Clewcr 886 

Clotirfor Wie Army ; The dyeing of - — - 1006 

Blachine for treating — with liquids. (P) Rau and 

Rau 418 

Preparation of (or testing its resistance to wearing. 

(P) Kortesz 1111)8 

Pnieeas fur applying metallic coatings on . (P) 

Worsley and Ureenwood 960 

Clothing ; Protection of - against motlis, beetles, and 

• Insects. (P) Act-lies. f. Anllinfabr 939, 939r 

Clouding agents for enamels; Covering power of . 

Vondracek 647 

agents for pr<K(uring cloudeiied ulTects in wiUte enamels. 

(P) Kreldl 750f 

Clove oil and clove leaf oils (nim Mauritius 806, 805 

Clove* ; Cultivation of — - in 74anslbar. McClellan 1073 

from Zanzibar 1073 i 

Coal ; Absorption of gases liy -- — . Leprinue-Riuguet . . 308 . 

Abwirptlon of oxygen by — . Winmill and Uraliam. . 1000 , 

Apparatus for coking . (P) Doherty 16 ' 

Appamtus for distilling (P) Hughes 1083 i 

Apparatus fur preparing and sorting comminuted or 

powdered . (P) Coyle 1196 j 

Apparatus for testing . (Ft Habets and Franco . . 844 > 

Apparatus for treating . (P) Scott 1150 ; 

Appanitin for washing 

i p) llurks and Hayes 1043 

P) Habets and France 471 

l^eatherlng of the Pittsburgh at the experi- 

mental mine near Bruccton, Pa. Porter and 

Fifklner 830 

briquettes ; Manufacture of : 

(P) Naamlooxe Veunuutschau Briquet Co 826r . 

* (P) Pure Coal Briquettes, LM 852 

Hnquettlug by means of a mixture of pitch and tar 

oils. (P) Moreau 685 , 

BrlquetUng with waste suIidUte-cellulosc lye. (P) 

Grit* 471 

bnmor ; The Dunn pulverised . Roush 65 

Carbonisation (rf . (P) Lewes 586 

oorbOBlslng retorts; Heating of vertical . (P) 

D^baro 684 

smd the chemistry of Its carbonisation. Harger 389 

Compooitlon of . Jones and Wheeler 192, 1082 

ComMuad for treating . (P> Harris 542 

Contimious carbonisation of In vertioat retorta. 

(P) Toogo^, and Dempster and Hons, Ltd 823 

DigUJlatian of - — . (W Hte|dien«oB 686 

'' distillation; Formation of ammonia and hydrogen 

cyanide in . Hlmnwrabach 781 

Dlitltlatlon of ' in large charges, and apparatus 

theft‘lbr. (P) RreuiU^ 636 

diatUlatlon products : Direct recovery of ammonia from 

. (P) 8UU 687 

distillation ratorte. (P) Anderson and others 642 

dlittUatlon retorts ; Continuous verHeoi, . (P) 

Ocmtp. Ci^drale dc. f’onstruction de Fours 852 

Itolillntkm at loft . and attlistnf the p^ucta tor 

(P> ]>e Nagy 886 

moifehtent ol hot. gases piMiiced ^ ^ 

I Locdi thd Bdwn^ 8tt 

sot-— «-|nnf»ea«n. ItorniM nai |8t 


(P) Ludwig ^ 

-into n oomoerolkl Met ^ ^ 


distillation of 

dnst^ Conveislon of — -- — 

dust ftlrlng fa reverbernto^ •mdtlng foxaioii. 

Mothewson ; • • 

Method and means for soparating . (F) Biaokliinit 

and BUckhurst Sa 

mines; Kxploeives in . Home Office Order w 

£nes; Flreclav In • Mel^ IJg 

- mines ; List of permitted explalve* in . • • * ‘i;;!; 

mining pUnt : milieatton of from by mixing 

with coal sludge. (P) Hllgens^k ... 782 

mining waste ; Utfllaation of by mixing with cool 

sludge, fr) Hllgenstock • • — • • • ' * • ^ 

Oxidation of sulphur compounds and nitro^n oi 

in the bomb calorimeter, and the corr^ion to ne 
applied In determining the heating value ot coal. 

Regester -.iv 

Preparation of a solution for economising . \F/ 

Lowison 

Process for agglomerating *—“• (F) Btevon .... 638, 7^ 

Process for treating . (P) )^tt U60 

Production of acetio add and alcohol from . ir) 

Belirens ,'4 * I*.! 

Production, exports, and consumption of in the 

; Uniteif Kingdom 

Production of oils from . fP) Rollason •.••••• jjj 

L Recovery of nitrogen as amm^ from . Cobb . . mi 

' Resins In of high rank. White 

i Retorta for distilling or carbonldng . (P) To*a. 

.Screening or grading and conveying — (P) Benson, 
and Head, Wrlghtson and Co., Ltd. . .... ;•••••• 

i slimes ; Draining and concentrating . (P) Hunter, 

I and Simon-Uarves Bye-Product Coke Oven Con- 

I struction and Working Co 

slimes ; Drying . (P) Brune and others 781 

solvents. Vlgnon • 

, stored In the open and in bonkers ; Carbonisation results 

Temperature of formation of tor from American — — . . 1042 
i Tliermal phenomena In the carbonisation of various 

kinds of . Hollings and Cobb ... ... . . .... 

Treatment of in vertical retorts. (P) W addcll SSg 

Use of pulverised in metallurgical fupaces. Lad 88 

washing apparatus with multiple ascending cunent*. 

' (P) Habets and Franco •*OS 

jliiniT r.Unl tT>S 
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wasliing plant. (P) Thomson . 

washing ; Process for . Fo|d 

Coated sheets; Process of drying . (P) May and 



Coating composition ; Protective . (P) Baekeland, and 

Deneral Bakellle Co *29 

compositions; Manufacture of : 

(P) Cuneo '♦‘3* *2l5r 

(P) Bberhard • . ♦ 

fabrics, cords, cables, etc. ; Apiiaratus for (P) 

LNrtitrlbfttiH 

flexible objects of organic origin wltli metol. (P) Rafn 

and Hchmldmer 

materlais with cellulose esters. (P) Act-Ues. f. A.nlHn- 

M, 86a 

materials ; Manufacture of . (P) Roth 605r 

objects with subdivided material; Process for . 

(P) Bradley, and Bradley and Vrooman Co. ... . 408 

surfaces ; Manufacture of compositions for . CP) 


Kberhard 


267 
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surfaces ; Proew and apparatus for . (P) Morcom 

Coatings from oelluloee ethers; Manufacture of . (P) 

Lillenfcld 

Cobalt; AUoys contolnlng . (P) Haynw ^ 

and its alloys ; Experiments on . Kalmua 

and aluminium ; Alloys of . ^euberga . . . 208 

Brominatlon of in presence of ethyl ether. Ducel* 

lies and Raynond JOJ 

Colorimetric determination of . Httt^r •••••• O” 

Extraction of from copper containing cobalt. 

(P) De Burlet u '. 

marneots fa electric lamps ; Manufacture of — . 

(P> 

in hl2Mpeod*lS3s\ 

Pre^tTon of metallic by reduction of the oxide. 

ReoiS^for — *^t^* and di N^ • ^ 

itome recent applloat ons of JS 

in steel: DetorminatiTO of ; — . -'.Ca* hi ^ 

in varnishes; Detection of . Malatesta and o» 

Noll 2 

Oobolt-magneslum red. Hedvall 

tulphiiie. Thiel and Oeosner *»« 

-ttiSum cohw* fa pottery flooes ; Some . 

Cobalt. Ontario ; Aswiy of silver ores of - 
Coon oUttkiMs. Ito lOBi . 

CooitMi ttotosMeifld? 



ijniiWf'iinis. 


;;P^' 
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4fmtiilatlRr«ntalk»iMat^^ (f) . 

iHimi udl Xmm t«S 

BiranitoWott of itoblliwd . B««tt« aot 

ftvpnllMcf — (P) KeumMiQ .... 871, 7Mr. m9r 

pf^sptnitloai far tfUUwtic*. Street ead Mendel 1818 

iwMvee; Pel^irlttg and defecetlae end esEt(»o< 

iiofi of the active ftrloclpleR. (P) Rouawau 882 

Traataieiit of eaaao bMns in the manufacture of . 

(?) Vlgnee 060 

Cooonat and Ito producta ; The with Bpeclal reference 

to Ceylon. Pratt — lOdO 

oil. 4lM amfar Oils, fatty. 

Ooooimts in Za^bar. MoClellan 1060 

OoddiveroU. i8w wMfer Oils, fatty. 

Oodeioo derivatives ; Investigation of home . Pltlni . . 1221 

Coffee beans: Treatment of and aptiaratUM therefor. 

(P) Watt 070 

Detection of chicory in decoctions ot , l.a Wail 

and Forman 88 

Determination of caffeine in . Fendler and StUbcr 802 

extract ; Manufacture of : 

(P) Davis, and iHivis Oil Eehoing Co 38 

(P) Von Vietingfaoff 88f 

investiipittons on-. — . ROxsenyl 88 

Malt . Doepmann 408 

Manufacture of cereal or coffee substitutes. (P) 

Kellogg 30r, 408f 

Method of removing injurious substances from . 

GOrbing . . .' 768 

Production frf dry extracts of . (P) Bray, Waugh, 

and Ingle 070 

residues ; Denaturing an<l defecating , and extrac* 

tion of the active principles. (1*) Kuussoau .... 882 

Cognac; Maturation of . Uiussler 707 

Cohune nuts from British Honduras ; Fat and oil>cake from 

072 

Coinage bronxe ; Detorminatiou of zinc in by volatilisa- 
tion. Rose 170 

Coinages ; Xickel and nickel-bronze of the world to the 

end of 1012 U&7 

Coke; Apparatus for making . (P) Nelseu 16 

Apparatus for quenching . (P) Berlin- Anhaltische 

Maschiueiibau A.-G 243 

Apparatus fur quenching and loading . (P) M6gulo 

und Co., and Muller 180 

Blast-furnace : 

Suppers 1042 

Simmersbach. . .s 1042 

dust briquettes ; Manufacture of — — by means of 
cement and pitch, for use in making gas. (P) 
Deutscit-Luxemburgisclic Bergwerks- u. HUtten- 

A.-0 1001 

dust ; Manufacture of briquettes from . (P) 

Alexander 07, 636r. U07r 

Immediate fractional recovery of tiiu by-products in the 

manufacture of . (P) Fischer 684 

Influence of on tlie corrosion of brass condenser 

tubes. Philip 923 

low in sulphur ; Manufacture of — . (P) Fiugeriand 

and others 411 

Machine for quonctiing and discharging . (P) Has- 

diinonbau-Anstalt Humboldt 953 

Manufactunt of : 

(P) Mi»eUer and Woltercck 16 

(P) Parsons 342 

•oven gas; long-distance transmission of . Witzock 1144 

ovens: 

(?) Felcks 782 

(P) Gebr. Hiiuelmann 411, 543r 

(P) Koppere 68, 386r 

(P) Otto und Co 180 

(P> Person 16 

(P) Schuster 684 

(P) Semmler 411, 478r 

(P)Spcrr 684 

ovens ; Apparatus for chardng . (P) Alien .... 828 

Charging . (P) Koppen, and Koppers Co. 010 

j CottUnttoiis'workinf of vertical ami furnaoe 

for use therein. (P) Ltttz 244r 

«■; Destnictiaii of fumes from during charging 

and discharging. (P) Collin 636 

ms ; Oas<inlet notsles for . (P) G^er .... 410 

ms : The heating of by foreign gas. Biermann 470 

ms; Horisontil . (P) Still 740r 

ms ; lighting fss from Westphalian . Ford . . 102 

ms ; Methods of measuring the energy consumed by 

fcgnnerstive . Leco^ and Pieters 188 

P r o eess and apparatus for charging . (P) 

" MUm 844 

nnerative : 

) Leoooq 67, 64»r, 888f 

> Scimster 410 

Still and 74«r 

i Von Baner 411 

e wttii acoestible eondidti in 

(P) Still 471 

halted hir Iilail4dnm0e or 
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from neat '(P) 

Pnoleau 886, l|4f 

Process for cooUng hot by means of laert mm . . 

gases. (P) Waloh 188 

produced in vertical gas retorts; CtlttiaUon oil the 

residual heat of' . (P) Toogood, end Deminier 

and Hons, Ltd fW ^ 

Pruduction of strong metallurgical as free iis 

possible from sulphur. (P) Franck ...... 788i IMP 

oroduotiun in the United States in 1013. Parker .... m 

Screening or grading and conveying . (P) Benson, ^ 

and Hoad, Wrlghtson and Co., lAd 'ff 

for steam-raialog ; Gas . Nicol U88 

UtiUssUon of the steam generated by quenching 

(P) Koppers, and Kopiiers Co 1187 

Vertical retort furnaces for producing . (P) KopfSfl 88 

Coking; By-product — in Canada 841 

coal; Apparatus for . (P) Doherty 18 

Industry ; The by-product , and its relation to the 

manufacture of iron and steel. Cooper 1000 

plant ; UtlliMtion of waste from by mixing with 

cost sludge. (P) Hllgonstock 888, 

proeess. (P) Hummers 1001, I08lr’ 

processes and apparatus. (P) Moeller and Woiteieok . . 884 

process; Theory of the . Donatii Wit 

property of coals. Harger 881 

retorts: Vertical . (P) Lilts 8llf 

“ Col niarin ** ; Applieatlon of to cotton fabric by 

printing. (?) liouppe et ills 480 

Coitargol ; D<‘tormlnatlon of silver in . Danokwortt . . 1074 

Collodioa in leather ttnistiing ; Uses of . Higgini .... 704 

Manufacture of nitroccliulosu for . ChandelOfl .. lit 

Collodions; Viscosity of . i/lmndeion 811 

Colloidal carbrm obtained by a ohemtoal method. Babbatnttl 

cuprous oxide. Paal and Dexhoimer rm 

ferric hydroxide : Preijaration of . (!ohen...... 188 

gold wjiutlons ; Immediate coagulation of by gold, 

silver, or aluminium foil. Von Weimam IBH) 

• gold solutions; Preparation of . Halle nnd ^ ^ 

Pribram 887 
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and llaiiaman 

of lead, tialnea ; . . 

Mlctochemlatry of Whyte and imaeb ..... 8&8 
on ddiw' iKittomt* or oHicr Iron or atcel utrueturea; 

Prevention of- - {V) Holaapfel 

In bolbTB ; ITevenflon of — . (J’) llaythoria* 1080 

OorroMve llunkl*; Tulmlar ai.r»ratu^ 

at(«m heat (P) ITiuluird and United Alkali (.o. 1204 
Coritndum ; Amay for by nu oliantcal analyala. Hutchin- 


0251 
4oa , 

86 ; 

n4:> I 

428r I 
1004 , 


20 

701 


(P) 


547 


Coryphol (hardened laatiir oil) Mcilana 

Cotton : Apparatua for dyeing and drying - 

Cp*»wth«T . — jv 

Apfillmtinn of " <»1 marin to fabric* by printing. 

(P) Louppe ct flla V ; ' Ul i” 

Cattaea of dlawlomtlon of blisachM and of artlrlca 

mannfaotunid therefrom. Haaa ^ " 

oallnloar: AcUoii of atroiif nitric acid on . Knocht 

cloth; ChemSSy of p7 

(Vnnpoaltlon of uie lake nrodnoed In dyeing witli 

ba^o dyeatufla Baniin 

conUlidiM otmmilum oxide ; Ibe deitructive acUon of 
MeawloR Honor on — -. Thoniion .......... 

awl cotton ^la; Treatment of -to rwider tiwm 

840, 

loodi” • •Uky 


470 


•Ad I 


^ . (p) EURi^ 418, 648r 

IntttMwaidnnlahlMmithettrtnew • 

ItaeMneto^d^wr — viit « aulphidc dy^ufft. 


059 

808 


foT lUtlng dyeatnITe on . Woane. Keport 

Wki^ fwhnparting a worfly chara^r to . <P) 
l^i^^bwteln aaid-prrof. <P) Wwtiro 

PitidSSStin *«d ^ dyeaUiff* : 

(P) Kallc nnd Co. .... . • • - • • • ; o,>o 

^rtS^fff2!rTwS'sn2i«wA« ...M 

wnttnTlI«o»w30&lro»--*^ 'A|*^ “ 


Ootton-HWNf. ^ . . , , 

yam, cope, etc.; Production of loe^cokwif on — ■ 

(?) (8iem. Fnlir. Grieahelis-Elektron 78, 7i7r 

reaembling ailk ; Manufacture of : 

(f) Hermedorf and Tcufer 148, 747f 

(P) Teiifer «48r 

(’otton-Kced ; Manufacture of food from cakca made from 

. (P) Molaaaine Co., Ltd., and de Whatley.. 408 

meal ; Determination of cottonaeed hulla in . 

Drlmme 114 ' 

meal ; The organic phoKohoric acid of - — . Andenew 871 

meal ; ITeparaiimi of raftnose from . Hodwm and 

Harding 1102 

product* ; Changea in otilclai metboda of analyala of . 

Interatate Cottonaeed Cruahera’ Aaaoc. Committee 

Kept 1080 

<*ouinario; fixtracUnn of from vanilla extracta by 

fwilventa. Harden 601 

Preparation of . (P) Kinxlberger und Co 1038 

Coumaitme*reafn from heavy benaol : Production of hli** 

grade, pale . (P) Wendriner 474 

Council of the Society; Uata of 1, 381, 717, 060 

Report of the 710 

Covering medium from waate aiilphide lyea ; Manufacture of 

a . (P) MQIIer 478 

Crape; Manufacture of — —from cotttm or thread made 

from eelluioNC. (P) Courtaulda, Ltd., and (Hliee 1162 
CrayoiiH; (iompoaition for making coloured artlata’— . 

(P) Herda 149 

Cnuing' of white ware ; Ifethod of teating delayed , 

Harkort 80 

Cream; Am^aratua for ttaatturiaing . (P) Tikit .... 700 

Jh‘t4.<>tlon and (letermlnation of benroie acid In . 

HInka 87 

KlretrUral treatment of during churning. (P) 

Comlic 486 

Method of lioinngeiihing - (P) Brawncr 1089 

Pr<K*»'«* and apparatiiH for Kt4>riliKing . (P) Nelaen 882 

iToccfw for prodneing (P) MeCaddon and J)c 

Witt .171 

Rapid (leterminiition of fat in . Kroimt 498 

rreatine; Colorlmotric detemiinatlon of . Ilnur and 

TrUtnpIer 669 

CrcoM(U,e ; ConverHion of Into pitch. (P) Hooen .... 246 

<til UH a wood pr<?8crvntive ; Refiort of ('onimittee of 

Amerlean Wood PreaerverH' Aaaoc. on 882 

for preaervlng w<K>den fenrea ; Cae of coal-tar . 

Collina and Hall • 466 

III well prcHOTved timberM : D«antity and character of 

. Alirman 882 

CreoBOting imluatry ; Cac of reflned coal tar in the . 

Von Mehrcnk and Kammerer 683 

Creaol ; ProccBa for aeparating m- an4p : 

(P) Sehnlke und Mayr 246 

(P) Terrlaiie 418 

Creaola and formaldehyde ; Infuaihle condenaation product! 

of . (P) Baekeland, and General Bakelite Co, 480 

Crcaotinic aelda; Alkylalkoxymcthyl eatera of . (P) 

Bayer und Co 876f, 689f 

CToceUn. Decker 084 

Cnip ; The effect of one on another. Duke of Bedford 

and Pickering 1066 

(‘roiw; ('hcnilcal, electrochemical, and electrical treatment 

of . (P) Mica 482 

('rotonlc aldehyde; Manufacture of . (P) Conaortlumf. 

Elcktrocliem. Indnatric 210 

Crowa fibre from Britlah Gukmi 478 

Crucible. (?) Jeppion. and Norton Co 81 

fumacea ; Bleotrir . (P) (klhane 401 

ftimacea ; Oaa-heated . (?) King and oibem . . 028 

Giaaed . (P) Malm, and Norton Ca 81 

CTuciblea : Kewvery of graphite from worn-out . (P) 

Teichmonn 24 r 

Zimmla - R ii IT and Lauachke M7 

from ximmiuni dioxide ; Production rd . Buff and 

otliem S8f 

Cruahing calcium carbide : Pmeww for . (P) Lan^, 

and American (>anamid Co. 788 

niilla. (P) Allen ami ('o., lAd., and otlien 126 

milk for orca, etc. (P) King, and Head, Wrightton, 

and Co.. Ltd ’ 810 

mlJIa ; Rrdler and ring . (j^ Oebr. Pfeiffer 241, 406 

OyttalliMtJonofhotaaltneaolutiona; Contlnnoua . (P) 

HAberlcin 400 

Methfxl of Inducing aponhuicou* . Tammann.... (Mil 

Cryatalllaing apparatus, eapcclally for angar mandiacttire. 

(P) Tienwnn 087r 

apparatUR ; Ifydraulic gear for vacuum . (P) 

MaRchinenfabr. Fritariniu. Sohn 14 

hot-aaturaU'daallneaolutlona; Apparatui for . (P) 

Sauerbrey Maadiinwfkbrlk 

in motion; Anpawtne for- — . <P) Bflhler }8B, 
mlta and the lice Imtn idtittiyng by eooltag; fmoMi 
for (Fir 


'%sn 
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9t0mMm dt lug« fa/ eryiMUiitioB in aaUan 

froM solulkwi and Pmd maaiet. (P) Elektro* 

fhemlMlM Werice b«ui Mtd oil trade of $!§ 

Onfaa; tk«4o of to perfiimery and eiie&oM 1078 j Dairy produda; Imported . Government Lafaontoqr , 

Oofaan p too fa dwnpMto) ; The leaf and twig oils of j reidduoiT*lhrepa»Gon ©ra 

Bcborger 988 (P) Jollea ,7. fal#' 

OnltlTitton I Electric . L6b 1022 Damaacene atecl ; The problem of the old . Guerttof. , t40 

Ovtonica; Preparation of . (P) Nlcolle 888 Ikmielln tMntifen ; Cadinenc from . Lena 9fl^ 

Onpcllatlon beada; Detection of platinum metala In . I l^pfinandra mieranttut: Alkalulda of . Pyman..... . Tfli 

Bannlater and Patchin 29 i Date palm; Produdaderlved from the , Raynaud./.. U<M 

a. Loevy 141 atone oil. Dlcdrichi JUW8 


DaeryedM ha w a d wi; OU '% 

Dairen ; Bean oil ettraottoc mlU at- 
Sojn bean and oil trade of>~^ 


Government Labonlaqr 


loaaee. Loevy 141 

Oupeda flunuHje. (P) Sdiilrmann 1059f 

tomace: Gas'ftred . (P) Gautier and KoHelin.. 68 

fumaoee; Sxploaiona in and a safety device for 

avoiding them. Omwald 1054 

furnaces ; PravenGng formation of carbon monoxide in 

. (P) Hcbarmann 381f 

•Cupolas. (P) Tropenas and Tournier 490f 

Cnnammonium soluUona : Preparation of - — . (P) 

Boraykowski 748r 

Ouprie eholate ; Preparation of . (P) Knoll und Co. 688 

oxide JelHee. Finch 199 j 

CujHKHXirbonlie ; Manufacture of . (P) Aarts 697 | 

CujwouK chloride : Ptoccm of reducing . (P) Laist . . 969 i 

oxide; ('.olloidal . Paal and Dexheimer 787 | 

oxide and silver. Mathewson and Btokesbury 315 | 

ise-Curcumin ; Hynthenls of an . Heller 544 | 

0us*cus oil of India. Singh 880 | 

Customs Tariff for Southern Rhodesia, 1014 ; Proposed New • 


Tariff of the I'nion of S<»uth Afrien, 1914 846 

Cyanamtde; Apparatus for producing — . (P) Weaver.. 503 

Manufacture of dlslkali . (P) ('hem. Fabr. von 

Heyden 136 

Polymerisation of to dlcyandlamld*- in aqueous 

solution. Crube and KrOger 76 

Production of . (P) Bayer und Co 88lf 

Vedumetrie determination of . Grube and KrUgcr 699 

(’yanhydrins of aldehydes and ketones : Preparation of 

selenium derivatives of . (P) Albert 667, 880, 985 

Cyanidation : Experiment* In . ('ohen 20 

Filtering slimes In . Mograw 6W 

Sllmos agitation for . Megraw 83 

Cyanide in electroplating solutions ; Determination of free 

. Lundell 598 

precipitate ; Treatment of . Megraw 428 

process; Leaf of vacuum filters for the — (P) 

Ohtsuka 1058 

solutions ; Rlectrolysis of , Kern 867 

solutions ; Method of aerating . (P) Darrow — 87 

% s^utions; Molybdenum In . Clennell 816 

Cyanides: Action of alkali and alkaline-earth on 

dextrose. Rupp and HWsle •. • • • v v *** 

Detection of in presence of ferrocyanides, ferri- 

cyanldes, and thiocyanates. Barnebey 890 

Elcc^ysls of aqueous solutions of simple alkali . 


141 stone oil. Diedrtchs iOM 

KOr Daiiacctin; CVmsiitutlon of . Leskiewica and Mbyroh- 

lewaki faUR 

Dartssta latifolia ; Constituent* of . Power and Balwa/ Ufa 

064 Presence of a dibensoylglucoxylose in . Power SM 

Salway fafafa 

I81f DeaJcohoiising liquids. (P) Overbeck gfttr 

I90f ]>e Beque petroleum field in ('olorado. De Beque. Ifalf' 

Decolorising agent for tannin extracts ln>m soya beans ; 

paration of a . (P) Donuuer fiifa* 

-carbon ; Regeneration of . tP> Wlptbcrg ........ SmI 

888 liquids: Pnjeess for . (P) Marcus 188, fiSfaf 

199 j material ; Manufacture of a : 

(P) Aktiebolaget Kolm IQM. 

! (P) Helising U44f 

^0 ^ Decomposing apparatiiH. (P) Mlguet fig, 

j Defecant and process of making same. (P) Wayte, apd 

! American AgricultiirHl ChemUal Co $87 

544 1 Defecator. (P) Cresswell fat 

888 I Degreasing raw or manufaelured lihrous materials by rocKM 

of fttt'SolveiitK ; PrtKTss for- (I») Nets und ^ 

1174 i 

846 ! Dehydrating apfSiratUH. (P) Ji»seph IMX 

i colloidal substances: PrcKicss for — . (p) Riidtowr 

503 i und Richter fafafa' 

oiK hydrni'arbous. nml similar liquids ; Method of 

136 j , ( 1 *) iicring 757- 

maobiiies, (P) Robinson fail 

^8lf 1 Deliquescence of salts of ammonium bases. Peddle • 877 

690 ' Delta metal ; Analysis of by the ehustrolytlc method. 

1 Behisio and Marchlonnesclii fafafa 

ngr ' N-Dcmethylocodeine. Diels and FIsclier Tfafa' 

! Denitrification in amble soils ; 1 nflueiieo of organic matter on 


Barthel yfat 

Kosaowics gfal 

Density of gases ; Apparatus for measuring the (P) 

Bombard and Kdnig 388, 770r, 9fafar 

of gases, liquids, and solids ; Determination at the 

(P) KalAhnc 188* 

regulator for use in making sulphuric acid and ottier 

purposes. (P) Santa 199, fafafar 

of some molten metals and alloys ; lietermlnation of the 

— . An>i im 

Deodorising solids, liquids, and gases; Process for——. 

(P) Marcus Ifa8,falfr' 

Depilating r Notes on . Rogers • Ifafa' 

Deposits : Process and apparatus for applying — to •ar- 

faces. (P) Morcom fafafa 


CSevmger and Hall 357 j pesicoating air or gases. (P) 8oc. I'Air LIquIdo faOT, 


Mahutocture of — : 

(P) Bucher ZlS 

(P) Dreapor T’BR 

Manutootnre of by the HaTgueritte and Bourdeval 

process. (P) Oros and others 23 

CyMddtoji^ a furnace product (speiss containing silver). 

Hydnt^llme for . M^e ^ 

Use of lime In . Merton 202 


CMwiogeB: Catalytic combustion of to nitric oxkle. 

lioldcnhauer and Wehrhelm — • • i; • • J48 

from coal gas : SeparatiM of . (P) J»erfh 542 

Production of gases oont^i^ - In t^ 

(P) Konsortluro f. Elektroohem. Industrie 200 

Cyanogen compounds ; Manufiwjture of alkali . (P) 

Clancy, and Portland Gold Mining Co 1088 

oompounda; Proocwi for preparing . <P) 

and Nitrogen Co. 802, 1207r 

ootnpoundi ; Rynthetic production of — — (P) Bucher 137f 

. Cynnofaenetto plants of New South Wales, Petrie 982 

WfafaraMtilMmol ; Nltro- and amlno-dcrivativcs of . 

Cousin and Volmar 7 1004 

CyetolitxiiM andltohoi^^ Prooes* for purifying . 

' - ^ Bnytr und Co 807 

d«riviiMv«s of . GrOttoer 886 

Sifagttor 


Apparatus and procew for . (P) Merrell, aiid 

^en»lI-8oulc Co Ifaf 

Miueous animal or vegetable liquids by moans of aah/* 

drous sodium sulphate. (P) Niegovaa fafafa 

and oollectiog apparatus. (P) Merrell, and Mfamll* 

Soule Co fafafa 

fluid iubstanees; Method for . (P) MoLang^., fafair 

gasea ; Prooera of . (P) Patltx, and AlUa-ChatoMM 

Ifanufactnring Co lOM 

liquids; Apparatus for . (P) Gray and Jensen «. Ifa 

liquids, etc.; ProecM and apparatus for—, (f) 

milk; Machine for . (P) Thardy fal|^ 

Processor . (P) Gray and Jensen ffal 

Destructor furnace ; The evolution of the . Kohlranmi Ifafa, 

furnaces. (P) Atterbury and Matthews ffafa. 

furnaces or stoves. (P) Thomaa fafafar 

Deeulphuristog ores and like material. (P) Week*, and ^ 

Dwifait and Moyd Sintering Co tllr 

proccM at the Nipissing Mill, Ontario ^ 

Detinning ; Process of : 


(P) VorTSageigen and othera . , . . . . , . . . , . . . . . ilto' < 

(?) Weber liw 

Detonators ; Manutoeture of . (P) daeiieii 

Dex^: Maantooture of ettoera ••• 

I^oetlon to — — from eai*i7a itorah. tP) Jtthaii , , 


‘ ; qifatiyirr"^ etoaratofa^'fa^.t 
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PiOl 

; Artiim of »oin« ataylflM* on . Oruiewiriu .. 880 

B^yfoiir of itarcb Ut dIffarMit youta. Vofl 

FHwWclw 828 

Dostroio; Abaorptlon of — *by bf>n(‘’btack. Morton — 1022 

Action of nfkali and alkallne-iMifUi ( yanidtni on . 

Rupp and llolab* 96 

Action of anim^>rds(:al ^'opptT liydroxldt* on . Win- 

daua and h 581 

Adaorption of Ilona ami von T6th 705 

Detcrndnatirm of l»y flu- copixT nnlidv motlutd. 

<3olt* 657 

Datcmiiimlmti of by i0(‘an<4 of MHliuin hyiNiUxlIb'. 

Bland and fJoyd 940 

Formation of an lald« )iyd<‘ by arwrobir fcrtiK'idafion of 

by II roll rommumtt (ICwhorich) firry .. 808 

in Icathf^r ; I)idi'rrii»njiii(»ri <d Voilrb and HogorK 1084 

Radurtinn pnaliicti* ol — . ftlmal and hvdroKinoal. 

Flurbtr ... 211 

Diacetatca : PM-paralion of — |ron» dibroiiildi-a. Itain- 

brldjt*' 1027 

BUcidom'-ab'ohol , Fn paratifiii of - (I*) HolTnntn, uiid 

Alro D* o Co ... io;i 

BlaMylpropatii' from raoidrliour. Harnc» 1184 

Dlalkull •'yiinumid*' , Mariiif;o iun- of - . (P)CIm'iii Kabr 

von llcydrn I art 

4iC-lJlall(yllMirbrtnrit iooIm , Preparation r»f li.doftmated 

- - (IM Klnborii ... . .... 8fi7 

l)Uilkyloxyarylmnnmpro|>iine. or thoir N-monoalkyl derita- 

tiven ; Pfi'puratlon ot — . (P) Mmk .. . 807 

Olallyl w^rien; PnlymeriHiition of hydrornrlHtin! of tin . 

bobinb'IT 

IRalyNinii meiid)mnf'K . l‘reparation of (P) HoiiiIutr 

and oUiers luy^, 822 

p-l4laudn«H : Aftlnily of - -- for llbn-s f'ranAk 546 

Prc|>ara(ion ol «\ilphoiHiphthylated annnatir — (p) 

MejHter, laieiiiK. iind ttrilniiiK 544 

8.8-IMaminoacrl(lini' and Ita alkyl denvafivea; Pnalurtion 

of' . (Pi (IiiKaella und Co 194 

1,4'DlaniliiounthruQutnone and Its derivativos , Preimratinn 

of Mulpliurle and eomixMinda of (P) Hayrr 

und C(' 194 

Blamlnoantliraqulnones ; Preparation of *-nltro compounds 

ofacylatwl - , (P) Bayer und (’o 248 

4.4'*Diamlnudib«n>yl Hulpliide and ita derivatives ; Prepsra* 

tion of . (P) Chem. Fabr. vorm Welltr-ter 

Mecr rt37 

I>lambUHliliydroayHrHen()ben7.ene ; Manufacture of alkali 

aaltH of In combination wttli copiwr and silver. 

(P> Meister, liUeiuH, und HrUning 942, I228r 

8.8'4Mamlno-4.4'-<llhy<lro\.varsenobcntene ; Apidicstlon to 

suspend a imtent for — 1()2H 

iVciwratUm of - -. (P) Molater, liUeiuH, und Brrtning 588 

Prc|iaratl<in of dertvativen of . (P) Melstcr, Lucius, 

mid Brilning 5g8 

S,8'*DlauUno- (.4'-dihydrox .varseuobeiiseiio>foriiialdehyde huI* 
phoxylates ; Rendering stable nqunms aulutlons of 

. (P) Kaiifnirtiin and Vietb 43ij 

Dlamlnodiphenyliirea ; Preparation of a cliloro-suhstltutcd 

(P) Meister, Luelus. uml Brdnlng 221 

l)lanilno*dl-p-xyl.vlinetbane from ti'chnical xylbline ; Prepara< 

tlon of — . (1*) Melstor, Lucius, und Brilning . 474 

DlanUnoguanidlnt' ; /n jiaratlon of . Pelliuorl and 

Oaitcr 941 

I>iamim>ketones , IVcixiratlon of aUphatIo . (P) Bayer 

uml Co 43r.l03,8l3f 

Dtomlnotetranltro'araenola'nfeiie ; Manufacture of a . 

(P) Boehrlnger uml Sdhne 43g 

IRammida in Rew South Wales ; Ocourreui'c and distribution 

of . Urovo 731 

DlaaMdlna Brown (tlrtamlnc l) Brown) Sciimid 479 

XHavthraqulQonylanunecarlxixyllf' acids ; Prciioratiou of 

. (P) Badische Anilin and Soda Kabrik 193 

JBaphrtgm for electrochendcal and electro-osmotic nurpoaev. 

(P) ties, f Klektro-Oiiuoac 427, 79«f 

Dioryiatben : ProoeMa for }>rpi)aring : 

(P) Fritiscbe und Co 102 

(P) O^maiui 767, 

Biaryl ketoofa; Direct catalytic hydrogenation of . 

Bahatier and Murat . 347 

IHttylurea chlorides , Maniifactiiix> i»f . <P) Badische 

Anilin und Soda Fahrlk 826 

Diary hireas ; Manufacture of ( P) Melater, Ludvw, und 

* Brilning 219 

DIaatase ; Action of on starch graniUea. Baker and 

Biilton 760 

of aUaUa : Inveatigation of the . Shucy. 1167 

PrtMWM for obtaining pure . (P) FrAnkoI 2l4r 

DIaatatIo power of malt extraota : Determination of the . 

^Wdar 271 

mwationi; llanutaetnre of . (p) Croas and 

oWiMt 218 

Plato 00 •Uyhatio ^ 


PImo ■ 

compounds; Combination of — ^ with pheiuda'aaA 

phonol-etbers. Meyer and other* 8$7 

derivatives '; Action of on vegetable 'oils. SiJ^y 

and Frehso M2 

salts in a solid form ; Method of prodnclng , (P) 

Cossella und Co 743 

solutions for printing ; Improving the keeping qualities 
of , Justin-Muellcr IM 

Diazo-phenols . Constitution of the . Elemenc 587 

Diaxotisation of various amine.s ; Velocity of . TassiUy 247 

Dlbenzanthroiu! . Derivative^ of and vat dyeatoffs 

derived therefrom. (P) Badische Anilin und 8oda 

Kabrik 71, 828r 

Dlbeiizoylglueoxylose. a natural bcnxoyl derivative of a new 

disaecharldc, P<»wcr and Halway 568 

Dibromornenthone . Strurtiire of . Cusmano 101 

DiciVlcium phnspimb' , Production of . (P) Electric 

SmcllinK and Aluminium t:o 270r 

hichloroanthramiinom's . Prcrtaratioii ot . (I») Melster, 

iiUclus, umi Bruning 544 

tt-I>ichl()rli.vdriti . .Manufacture of the carbamic acid ester 

of (P) lit ckrnann, and Dr. Bruno Beckmann 

rh< ni. Kubr 43O, 985, 

Dlchlorohvdrocarboiirt ; Acetylation of — . (1*) Masland, 

and du Pont de Nemours 1‘nwdcr Co 841 

Dicyanodiamlde ; Polymerisation of eyanainide to In 

aqueoths solution. iJrubt* and Krilger 75 

'rechnical met hods of obtaining from ealclum 

eyanamide. from the strand iM)mt of eheinieal 

kinetles. (IrulH* and Nitsehe 749 

Didyiiiiums , Action of bromim- on the . Browning .. 691 

Die-casting practice , Modern — - Pack 987 

Dleth.vlaccty! isor yanate. (P) ( 'allsen, and Synthetic PaUmta 

Co 889 

Diffusion juice ; Acidity of , Pellet 35 

proc<*SH and apparatus. (P) Naudet 878 

procMses , Use of in preparation of pure snlwUncisi. 

Johnston I34 

Dlformal peroxide hydraUv Fenton 888 

DigesU'r. (P) Zinkeisen and Riddle 842 

Dlgeitlve ferments ; Assay of . Craber 612 

Pvitalinumrmm. Kiliani io71 

Digitonin comiwund of oxycholesterol. LifscliUtx ami Orethe 929 

DIgItoxIn. Kihaul 216 

Dihalogen-carbaxoles . Preparation of nitration productii of 

, (P) List jj28 

Dihalogen-paruiliiiH : Manufacture of . (p) Matthews 

AIUI iMIHB 

Dihydro.anthracene ; i’rejmrntion of by means of sodam- 

monium. ls>N>au und Picon 9 13 

Dlhydrohydrastliiine : ( onversion of mto hydrastlnlue. 

(P) Bayer und Co 220 

P-Dihydrolimonene. Semmler and FeldsU'In . 275 

Dlhydrox.vanthra(ininones . Examination of -— with 

reference to their dyeing properties. llUttig 589 

Dih.vdroxj’benzeiu'-arsmlc acid ; l4p|>aration of a . (p) 

Meister, Lucius, und BrUning 567 

m-Dlhydn^ybcnsene-arsinic acid; Preparation of . 

( P) Melster, Lueius, und BrUning .* 867 

1.2-Dihydroxyl»enzene-4.8‘disulphonie acid , Preparation of 
. (P) sneehnridfabr. A.-U. vorm. Fahlberg. 

List und Co •’ 

Dlhydroxydiaminoarsenobenxene and silver; Compound of 

halogens with - — Danys* ..... ^ 276 

Dlhydrox^ditowl-aretone (lygoslne) as a new indicatoi. 

2.8- 1 nhydwxy-l.7-dlmethylpurine and 2.8.dihydroxy-l*f9' 

trimethytpurine Johns ' 375 

1.6-Dlhydruxynaphthalene ; Action <,f pilthaiic a’nhydrldi’on 

■ • xiscner and Kdnig. 956 

B.e'-Dlhydrox^phthofluoran ; Preparation of — ! Fischer 

1.8- I)lhyd^^*naphthophtbalcln and Its lise as an Indicator. ^ 

1.2'Dihj'droxy-3-idtro-4-^thylanthraqulnone from 1 4.’ 

^lommethvian^raqulnoiie ; Formation of 

fischer and Rebaamen 

1.5-DiketonM ; Aotkm of todmulde on , Bnner 9Ji 

of into 

Dliwihyluiilae ; P««pnni|oii^~-, 
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PWtIIOBof. (B) 

■' ttnd Co 4j^ 5i3r 

»-JHmrtM»mtaO;^in^ylb<^ Akobol; PrepimUon of 

■ —— -. (P) CumIIa und Co, 104 

Ditndihyl-^inlnophenol ; Propantion of pure, stable salts 

of . (P) Chem. Fabr. vorm. Sandos 846, 086r 

l>linethyl*m*anl8ldluc and its preparation. Ilevordln and de 

Luo ^ _ ggj 

Bimdliylenedlol peroxide. Fenton ggg 

l>imethyldypxime ; Preimratlon of without the use of 

hydroxylaniiiio. JolUin 711 

6.6'*Djmcthy|jiulig(>tin ; Preparation of . Duflf 1004 

DlmethylplwsphateH of rare earths. Morgan and James . . 76 

X)im©tliyl-o-toluidlno ; Preparation of pure . Von Braun 

and Aust 193 

Dlaltro-amlnobonzene-arslnle acltU or thrlr suhatitntlon 

products : Manufacture of . (P) Itoohrinaer 

und S6hnc g09 

8.S'.Dinitro-4.4'-dluminobcnxoplienonf‘ ; Manufacture of 

. (P) Iliidisclio Anllin und Soda Fiibrik ..743,854f 

8.3''-Dlnltro-4.4'-dlliydroxyar8cnobenxeno : Preparation of 

. (P) Melster. Lucius, und Brilning 875 

Dinitro-meUiylnltramlnophenj lurslnlc uclda ; Manufacture 

of derivatives of . (P) iJochrInger und Sdhno 41 

Dinitrophenylpyridinium chloride ; Action of on aul- 

phonated subatant'cs. lleitieUBUjIn and Fitxgerald 066 

Dinner ; The Annual 72o 

].3-Dlol8 ; ProcesH for producUig ---• . (P) Kyrmkules and 

others 597 

Dlosphenot ; Synthesis of . Cuainano 101 

DIphenols; Munufarture of solid condensation products 

of . (P) Labb6 974 

Dlphenylcarbinol ; Action of catalysts on . Sabatier 

and Murat 70 

DlphenylciirbohydTar.ide an indicator in the bichromate titra* 

tion of iron, Brandt 44 

Diphenylmetiianc dyestulfs : 

Auramino ; Constitution of . Grandmougin and 

Favre-Ambrumyan 827 

»a'J)lphcnyl-N*methyl-7-plporidone ; Preparation of . 

(P) Riedel A.-0 278 

Diphthalylacridono. Eckert and Ifalla 788 

Discharge printing on indigo with hydrosulphlte and without 
steaming. Coloured disoiiarge printing witli dlaxo 

compounds and vat dyestulfs. Juteau 650 

Discharges on indigo with the aid of bromine compounds. 

Freiberger 300 

on Indigo or other reducible dyestuffs ; Production of 

coloured by means of vat dyestuffs. (P) 

Gehr. Knderlln 418 

on indigo and similar dyestuffs ; Production of white or 

t^lourwl . (P) Sunder and Hib1>ort 262 

Discharging retorts, muffles, etc, (P) Von Zolewskl 407 

Dlsdiarging vat and sulphide dyestuffs ; Process for ' 

(P) Cassella und Co 418 

Disinfectants : 

(P) Hoffmann-lA Roche und Co 666 

(P) Schtllkc und Mayr, A.-G.. and Flemming 884, 884r 

Method for determining titc value of . Duyser and 

lx>wis 872 

Preparation of . (P) Balthasart 275 

Production of . (P) Flemming 068r 

Disinfecting bides and skins in the manufacture of leather. 

(P) Rfihii 168r 

hides and skins ; Report of the International Com* 

mission on . Hoy roour- Jones 663, 664 

Posser machines for . (P) Frit* 786 

rooms with formaldehyde ; Content of vapours pro<luced 

in . Lockemann and Croner 662 

Disinfection ; Contribution to the knowledge of the. mochau* 

ism of . Cooper 602 

Disintegrating apparatus for fertilisers, ores, clays, eh;. (P) 

Tyler 241r 

Dtsodlom phosphate; Reduction of by alternating 

currents. Wenger and Hoinen 090 

DUg;»eiW)td sohitiomf ; Processes which occur on slmking 

with liquids or solids practically insoluble in the 
dtspersion*nk*dlum. Von Weimarn and Alexejew . . 670 

ttnertationa ; Lists of new 168, 281, 617 

dMOdaMng chemical solutions by heat ; Continuous stlllfi for 

(P) Fabry 1081 

liNoMng potash salts and other salts coniinnously in a 

countsT'Current apparatus. (P) KOlichen and M^er 858 

potassium chloride ; Apparatus for . (P) LOhrlg's 

Bachf. F. Grdppel 790 

powdered substances or concentrated solutions In a 
Hqitid; Prooess and apparatus for-——. <P) 

Loebfl and Fran* 737f 

■ottd jHibrtaiiost ; Proosn for continiioiialir . m 

j 'ptm’i^aippiL-' ^ 


phmvlintni. Umnt m 

D^itunpor for fatomnl nwl ezttittU work: MMkotaM ' 
a powdery medium Iw m MmSSoiV. wL 

DlstlUatlon. (P) Woolnor SB 

of acid liquids; Oontlnnous . (P) Hoi 38? 

ap^tus for woo<l. (?) Sykes S5 

of bituminous matter; Proeeas and apparaim for ' ' 

contimioua fractional . (?) Asm * 4)1. 1 

of carbonatujous subsUnces. (P) Clt^ke and Oarmic* 

of coal or oUier producU ; Dry . (?) Ludwig , 

iracUonal . (?) Rosanolf ‘ «r 

gases. See under Gast^s. 

of gruiK! marc from wino manufacture ; Dry — , (pi ' 

Data [ ifM . 

of liquids or of substances susixsnded or dissolv^'Ul 

liquids; Destructive . (?) Rlnman w 846 

of mixttu^ of ah ohol and water ; Theory of (racUonal 

. Cheiuurd aW) 

of oily substances; PracUonal , (?) Kopp«N. 

and Koppers Co / yga 

Process of ; 

(J‘) Whitaker 

(?) Whitaker and J*ritchard tfli 

J*roce8s an»i anpamtus for continuous . (?) Raiofalg T 

products of higlicr boiling {M)int ; J*roc«as for fraotionat* ' ' 

Ing and ctwllng the conMlItiients of . (?) 

Flsclter \ ' 7|0, , 

sun for tile exact mcoaiiroment of boiling poiiit during 

fractional . Richards and Barry 844 

DiiUllcries ; Sterilising vessels for use in . (?) 8maR- 

Xie6 

DisUllory ; Application of tlic (^larpontior thermal o«oo lssr 

in the . Sidersky 06l 

residues ; Recovery of products from and appamtu 

therefor. (?) Geiger and others $14r 

viuasM'H ; ExtriicUon of glyct'riu and fatty mattsnitroin 

. (?) GuIgnanT and Watrlgant 4fjy ‘ 

wash ; Treatment of . (?) Mounier and liOderer . , , 68^ 

Distilling acids ; Process and means for . (?) Hof 421, 646ri TStM* 

apiMiratus; 

(?) Bassett and Staples nap 

(?) Chenard ’ ffi 

(?) Hanna " Sa 

(?) Hart, and General Chemical 5l 

(?) Houser 127 podr 

(?) Molesworth, and Refrigerator Corpmtinn*, . Ml 

(?) pubiickcr ;; Mi 

(?) WatorhouBc, and Atlas Still liIamifaotuTiiigCil, lOU 

apparatus; Condensers for . (?) Ockel Ml 

apparatus ; Continuous : 

(?) Badger XM 

(?) Obrador Mg 

carbonaceous material. (?) Hills and Tlioin Ml ^ 

coal and utiicr carbonaceous substances; ]Mto^ for 

. (?) To»er 8X2 

coal or other solid mutorlal ; Apparatus for . (?) 

Hughes 1688 

coal tar and like hydrocarbons : 

(?) Rosen 244 

(?) 80c. Anon, des Oombustlbles Judustrfols .... MSr 
Column apparatus for : 

(?) Gasser 24M 

(?) Kubierschky 841 

column for spirit ; High-proof, water olcd — — . (?) 

Publlcker 1621 

crude oil and other substances ; Appaf »aa for eonUatt* 

ously . (?) Forward 841, 

feed water for boilers; Process and apparatus roir 

. (?) Soc. d'Explolt. des Proc4d4s EvaporatofiM 184 . 

glycerin; Apparatus for . (?) Wood, and Marx and 

lUwolle 788 

liquids ; Apparatus for . (?) Kirsohner ,7, 808 

liquids and fusible solids; Apparatus for— (P> 

Aylsworth and Dyer 14 

liquids ; Process for . (?) BaamJ. VennootsobMpi 

Maatsch. Destillator 184 

liquids or MduUous. (P) But>erg and others * 8M 

machinery and anparatiu. Board of Trade Bulletin . . lOM? 
mineral oils and similar products; Process and apparatsa 

for . (?) Kubierschky 88,47M 

mineral oils ; Use of the Kubierschky column In —— s 

Graefe U|4 

oils of the petroleum, tor, and similar ty[)es ; AppaxatOl 

for . (?) HtcInschneUlor 618 

petroleum, tar oils, etc. ; IVooess for — (?) i 

8teinschnelder 1D[8 

plant, (?) Weir 

shale ; Retorts for . (?) Fell 

solid carbmueeous mutter. (?) Lewis 

suli^uric acid ; Process and apparatos for 0} 

Rtoflmehl 78 

tar and petroleum; Economy of beat in Uldmijm 74A 
wood, peat, moss, straw, etc.; Proeeas for-*—. (?) . v- 

Plauson and von Tisebenko IIM 

wood; Prooess and apparatus for (P) WokMll.* 6M. 

wood, soft coal, lignlto, peat, and shale, and nttttii^ , 
of the prodttdite onototlng timber, and lor 68|ir ^ 
(P)»ofafy„,M 
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XMMVMetartei; 0yntiMM»ltitb* . Seamier MMUoaM TS 

Dlvinrlhirdiwboni; PolyaMriwUoo of loaie ; 

MH>e(ien 

Le^eS end SkeTronskalA !!!.!!!!!!! ipyj 

irom methjrleatMiycloiiroiMtie. Merejkowsky ioor i 

Dcdoi^te j Mmiulectore of uliitofed . (p) Pohl . . 022 

'FnrtlMd ceuu nt mid tie properiic^v. Vou Ulaaenapp. ! 604 
Doufk of crackM or biscuit bakeries ; l*roductlon of lactic acid 

» ,<«>» . (Pi Saxe 274 

Sapid dctcnmuatlon of (dmaphoric acidia . Hobel 1167 

DoofliM Sr leaf oil. Sehorip r 41 

Bried : Procoss for obtaining without iow. 

(P) KraiiAi* ^ ^ ^0g 

IMen; AokIo — . iUgg * 208 

• Wwuiwion 

at PhaniuinMitical Society 1025 

Intlcx list of trade iianicH fif MyntludJc — ^ 1028 

and prciiamtiooH derived therefrom; (Jornparlwin' of 
rnetlirMis of the various Pharniacopcrias for deter- 

rnliiatlon of the active prlnclplca of potent 

IhcliKaiw ‘1^0. 

Propo«:<i limitation of ahIi content of ’— for ‘tile* li S 

Pharraaroiimla IX. Wilbert ‘ * 1171 

Use of <iurtKm tetrm-hlorlde for extracting kn‘d deter- 
mining the aetive j>rint‘ii>lfB <if — — . 

for--. (P) ’j)ftubin6 470 r 

(P) Klhwortli and others ^,,0 

(P) (Iran 

(P) lllllilSd"'' “‘hf 'MwWn«ry (i Sl'ij: 

(J*) .lanka and Vyrtkocil , u*?! 

<p) RuKghH , / oSi" 

iv *'*• ’ American ilardwtire CoriMiration 1192 ' 
/!> '''«’«borne-KariM!n Dryer i o ;D 2 

(P) Wilwju, and Pacific Kelp Co y-r ' o. 

apiwmtuH; Air or KHM 

(P) A /S MyreiiH VerksUd joa 

apparatus for cement and the like, (i*) UUhler friA'a' ’ ’ -m I 
apparatmi ; Ceiitrifiigal ^ * * *“•> 

(P) Kranehlel 1 

(P) Ward ami Ward . . . . I 


apparatus for clay ; Air V'iPj ihvlaie and ‘ikWlka.; 

apparatua; Contiiiiioiw automatic . (p) Wcndcll 


;!KStS ‘'Mr-'- ?si! 

«4 

**’*^rk ‘‘Kitauira. (P) Otti) kud'kiiiiikl 

4 - 


(P) i atcB, and Mathews and 


Jr* «»■>*; Hretiiw ii.-::;' »4v 

->#Miiban: 4 M 

(P) ilalAn 

_ P) ji//. KiiW (u 470 r 


ahtwt* ; PMceoa of - 


aUSL . ’«^rukh' til 

(Jj idnert 

. (p) woiioaum ;;;; jss 

« oUiOT Ano materials; Apparatoi ' for 1^' 




paper rtock. (P) Wood«ome.»BdOBui»Co'. JO 

(p) Flies St 

(P) Sleeper, and Buffalo Foundry and JAAoUm bo M 
0^ liquids to cylinSi^L*..* 

(1 1 otielcr 

nutchincH ; Centrifugal — — - : * 

(P) (huwirer nao luii 

^ (P) London i;:;; 

maclunes ; Botary . (P) MUlar im 

ftSJ! devices! ' ’(P) Slii(;i; W 

Iwns, Ltd., and Simon gjj 

machuies; Steam-heated cylinders of — ‘ (P) ‘ Oar- ^ 
s^g Kershaw, and Kent v J 

m u?^ '"‘““A : Process for — ’. * 

>• ^l^vinhac and Tcisseire 5 UM 

k?!? ’ . inwluble bromide test for ' SutcUfle ! ! 147 

ores, etc. , Stirrers and mechanical furnaces for . 

(1 ) Spinxig and liommel oj- 

pans ; Apparatus for pouring wet, adhesive ‘ma'iaoB Into 

"" Vk Act.-(lL‘8. f. Anilinfabr gag 

paper ; Proeew for . (P) Butts ! ! fS 

paper for t<>at purposes ; Apparatus for — ’ Beadle 

and Stevens 

PMtu giwls , Apparatus for . ’ flM MiuiVr niSI 

pieces of cloth after printing. Kooiiliu frf'res ^•So 

plast^^^m^^rials ; Method and apijaratus for (P) 


I for * (P) 

I pujp and tile like , Apparatus for -^'! ’ /i'm c^'p ^^70 

rooms • — 

(P) Wenborno-Karpen Dryer Co. 909 

j sand wit, He.; Motowl' iud' mkkks' fw’^ 

; t^lcman ami ( oleniaii 4110' nd* 

I Apparatus for'*l^V (p) 

Hromet, Ihorman, and Wood ^ ' rar 

siudge or t'other solid matter rceovoreii Ironi sewaae' 
Apmratus for . (P) Ogden .... " * losi 

!! 

steam and air ; Api>aratus for . (p) OHden iSa 

I *(?) Sutton* ’ **«*^^>d and apparatus for 

toxulo materials ; Apparatus for -^ 1 .’ ' ’(i‘Vpuisomfttkr 
varnished or Japanned leatlicr ; Process for • 

^ (P)n“i. •••“•S2S 

wotKl and other substauees! (P) Wiart r 2 j? 

(P) I . 

l)obUp; 

Dunn pulverised coal burner ; The — ’ ’ 

li.ne<ia of- — jn producing lung diseases ’ ' Rptwii^’n# 
Insjjcctor of Factories and WorkshotM ’ 

SK '*!'*“ : A pwliltor —^.{SsVVnor 

"pTBor^r' ** 

lichens ; Brftish Bdge . SS 

/PlX^Wdl 

*^sunni 2 ! 3 "?if ^ «* Pl«^ 

|jPP«««d to be doe to a siditUng of the silk ftht f. 

turtlles ; ikw of oolotir on' storing ‘ BoMioM* * * iSS - 

iw th. «oM 

AaIHoo Block ; Fraoiii - ‘,1 ‘ * ** 
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Sl2rf.!^.;::;:;;;;;;;:;";;;^^‘‘*‘-*1|J 

MKi OtiMn '/ All 

of flyt^ add in . Diohl .■!.*!.’ 417 

ApftUcatlon of labUe compounds of dyestutf and fibre in 

. Von Ifjinsky 747 

Applte^n of Kaphth(»l AS in . Kunert and 

Adtor 470 

jl^wy^ths; The — loos 

JSfev?'®®®? proparluK v»t . (P) Maxim . . 82»f 

** *1abrtk* fa TextUmasoWuou- 

CSatal^c action of some colloidal sutwtanoeH aV crrMt 

dilution in . Sommerhotf 05 

Contribution to the history of with special reference 

to Scotland. Httbner 450 

oops* MaeWnery for . (P) Jliley. and Riley aiid 

Co., Ltd 1035 

cotton with bade dyestuffs ; Comiswltion ol the iake 

produowlln . Sanlit 20 

cotton or linen with vat or sulphide dyestuffs ; Machines 

for . (P) Kaufniaun 4 1« 

of fuw or fur goods ; Process for tlie dry- — , ' (P) 

^ Lange 262 

furs ; Process for : 

(P) (y’lissella und Co 641 

(P) OoWsteln ■ ' iJJ 

of hiiir. (P) Moiinet ’ 300 

hair and fur ; J'rocoss fur . (P) Act.-des. f. Aiiiiln- 

fabr. 7a, 309, mr, 860r. 860r 

hanks ; Apparatus for . (P) Courtaulds, Ltd., and 

1/layton g28r 

hanks of woollen or other yarn ; Maehiues (or . (P) 

Decock J34y 

hat bodies; Apparatus for , (P) Robinwiti “ami 

Robins<4n jj53 

wltli imiigo ; Apparatus for (P) Becker and 

Mueller 73 

with insoluble dyestuffs or louoo (ompriunds ; Process 
for-^. (p) Wedekind und Co., and lijinsky .. 20r 

liquors ; rroatment of textile materials with . (P) 

Huuiuor and .Sumner 959 

machines : 

(?) Allsop and (dbers 350 

(P) Bm)th. and Piarski Dyeing Machine Co losftr 

(P) (^aliebant and do BluMiuy 73 017 

(P) Farrar and Whitehead 20 9l7r 

(P) PuriiesH 7 197 

(P) CHles, and Giles Dyeing Machine Co 1163 

(P) Honnig 1153 

<P) Higgins and Rhodes ! i 419f 

(P) Muir 947 

(P) Payne, and Perf<!etl«n Dyeing MaclUne Co. . . 349 
(P) Psarski Dyeing Machine Co 73, 198r 

!£! 418, looe 

(P) Sehibach 419|. 

maclUncs ; Beam . (P) Morton and others 959 

machines; Piece- — . (P) Cochrane 747 

of materials. (P) Von Walther i.‘ 134, 

materials which ore difficult to dye complotoly ; Process 

. (P) Weller 252 

•with naphthazarln derivatives. (P) 8i»c. of Chem. 

Indiwtry in Basie 197. SQOr 

Para Red ; Preventing oxidation of the /i-naphthoi in 

. Saget 309 

pelta, hairs, feathers, etc. ; Process for . (P) Act.- 

Ocs. f. Anllinfabr 198f 252, 34»r 

rosaer machines for (P) Pritx 786 

Process of : 

(P) Bayer und Co 74# 

(p) Brook 

(P) Domlngut* 747r 

(P) Fearon and Fox 1086 

(P) Ran and Ran 41*8,' 1035,. 

mono- and dthydroxyanthraqulnones. 

Hfittig 589 

Of silk ha^’ Hydrolytic diisoelation amisted by 'air 
. **«*4;ion to the — Sommerh^ .... 1203 

<^tk ; Theory of the Bluoher and Kamau . . . . ‘ 1085 
trith^suil^ide blacks ; Process {«r reserving the silk in 
half-silk in . (?) Fariswerk Kftbihotm vom. A. 

.Xeonhardt und Co 900 

texttle flbw; ApMratus tor . (p) Bf»n'dW<^ 

and Brandwood 133. ggA» roa* 

w fsbrlcs ; Appari^for . (P)Dook* 

ftb^ iUtWiwi lir — ■ (n ntion' ! ; itt 


TrMtQ^ ^ ohisisB, opps, »wl uk® txmm M uPoB 
iroriled yam, prior to — — (p) JSsyisaiM ;* ,v 

oompmmda sult«l tor . (P) 

veffc^^btes, (p) Resd HoUlday and Bom, 

vegetable fibres orangc-ri^ to bmwn' shadot ; * Ptossii 
and dyestuffs for . (P) Levtuststo lad oSeS 

warps and apparatus therefor. (P) Pyrah ?!?r* Sm'7/ 

wool by moans of furfural: Prooeis f«r— — . ' 

Lederer and Lederer ,4^ • , .> 

wcx>l,}^r, cotton, and other fibres; Apparatus lor-— «. ,1 

(P) Ort>wthor , . 44?' ^ 

of wool ; Theory of the . Oobhaid 

yam ; Apparatus for . (P) flabitttiol ^ 

» P*^oesa and apparatus for——. flW . ' - 
Schlumpf ^ ^ .j 

Dyeinvi on cotton fast U> washing and light : PtoosBS for 

pr^uclng . (p) Kallc und Co 441 \ ! 

on cotton; Production of fast black — . 

Meister, Lucius, und Brttning igR 

Production of f^t on animal and vogetabls fthiw, " ' 

(P) Chem. Fabr. Oriraiieim-Rlektron aaw - 

Producritm of fast on the fibre : ^ 

(P) Cassella und Co 198r. 786. 840r. 417# v 

(P) Hers, and Cassella Color Ca Bltr ' 

XrrMluotion of green . (1*) Meister, LuoluSi UM *' 

Britniug 4j4P ' 

Dyestuff from l-aminfinaphtlialcno-4.6.8-trisulph(mlo arid: ; 

, ‘'I ** »“»<* Oo. . , . . 4tt 

in edible fats ; Dcteotioii of a yellow , Arnold .... W . 

extracts; Preparation of an agent fur vlarifying , 

from soya beans. (P) Dammer 444 

and fibre : Labile comt>oun(U of and their aimUoa* 


1 fibre : Labile com[>uun(U of and 

tloii in (lyelng. Von lijinsky 

ustry in America ; The iM>sslbmty of 


their appUoa* 


industry In America ; The )M>sslbllity of ostabi^nff a ■ ■ * 

ooniplete . Jayne 77.. 1MB ' 

industry ; The artificial and its iwsltlon in , 

Perkin iiga . 

industry; Britlsli !..!!!!'!* IMft . 

industry in the United States ; Possibilities of a'— % \ * 

Hesse ftlA'' 

ofkonmw; The . DlnmWandScheurer !!!!’.’.!! MT 

manufacture in the United SUtes; Report of Com- 7 
I TTT American Chemioal SoriotV j|l4 ' 

plant in the United Htatra ; Explosion in a — U51 ' 

Dyestuffs ; Action of bleaching agents on various natucal ^ 

. Taylor J 0 | 

Affinity of cotton cellulose treated with nitric a^ ht ■ 

^ Knecht ami Llpschltx 1|§ 

derived from amliHKtrisaxo compounds. (P) Biysg 

und Co, ’ r 

basic ; Fixation of by means of naphthrii.* * KlagavJ TjiT' ,7 

Behaviour of loading materials for paper to . VOB 

Klireuthai ] '< ; 

British and other requirements of coal-tar — — w 

from cariwsoles and phthalic anhydride. (P) Badiaeba 7: . v ' 
Anilin und Moda Fabrik ... 7 . 4 lk , * 

Definition and testing of the fastncM^f . Rmoii X 

of " Kchtbeltskominlsslon ’* of Vercln DeuMksr 

Cheralkcr 

doirviHi from qiierci^tln. Watson and 8 on iu ' « 

Diaxotisation and development of aged on Atm. ‘ ' 

Frelbergcr giAf w; 

Diffusion of some . Herzog and Polotsky ...... m ikS?' 

Embargo on Gorman exmrts of M? ' ..{7 

Export of from tfio United Kingdom. Isitie of . ^ V- 

special licenocs Ifiai.’j j, 

from furfuran derivatives, «wp«clally furfural: I^rMno* 

tlon of . (P) Lederer and Lederer 

German exi»orts of to the United States. HsWf «4r 

German prohibition of exports of tli 

Importation of Into ttie United States •ti'J 

Influence of artificial on the enzymic hydtolsws os ' ' . ..VN ' 

proteins. Damianovioh and Ougltalm^l ........ ' j^' 

insoluble in water; Conversion of into a 4ii^ 7. • 

divided condition. (P) IMts^ Anilin und Soda ’ 

Fftbrlk ' "i 

Manufacture of aniline In Britain. Moulton litii 

Manufacture of baric . (P) Cassella und (to. . . wISR ' £< 

Manufactiire of fast, light-proof . (P) Turiitot 74|L IgSr 

Manufacture of green mordant . (P> XtonuSk ^ 

Huguenin und Co nSrJIldP' ' '4'- 

of the naphttialcne series ; Prepacationof vai— % m, r 

toom p-nKrosomeUtyiethyli^Bne. (toln awl Cofitwm 
, . Bi MOSsa tor ixiiic m MctBe * A hi ^ ' ’Mi 
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?AOB 

^ jvoductlon o( -~~~ OB the fibre by the one-bftth iftcthod. 

(F) Cbem. F«br. Ortcrfiolm-Elektron Ml 

lltxluction ot whllf^ or of)loun‘<l (llBduirg(« on rcducibla 

. (1*) 8uii(l< r, end KIblicrt A.-G 252 

(»( UiO Quinoline I't How wries ; Mamducture of halo* 

ffeimtid . (J') MeiHter, I.iKiiut, uml Brfining 743 

Hektion between i‘(»nntitiition and depth of colour of 

Waiwuj 414 

Holublo In Hixlliiiii Hiil|iliiile ; Manufacture of . (!') 

MciHtcr, J.ticjiiH. iind Jiiiiniria 247 

rontaliiln^xiilpliur ; Idiu , (l*)ltadlBchoAnlliiiund 

H<Kle i’abrik 131f 

Supply of — - , hoard of 'J'riidc Announcement 1034 

'I’reatnicnl of InHoluldc . fP) hadiHchc Aidlin und 

Hoila Kubnk , , . 247 

in Uut I iiitnl Slates ; Devi lopimnt of tbc nuinnfueturc 

of' • . Slone lOO.'i 

\at ; Tlie aetion of *' solution-salt” on . lliillcr 1203 

I at , unatoKoiiH in constitution to indinibin , Muiuifacturo 

of . (P) buyer und I o C31I 

Mit; (oiniioufKlrt of -- HUitobIc for dyeing. (P) 

Wedekfiul und I'o., and lllmaky 73r 

^al ; Manufaclure of — : 

(P) huiliHche Afillln und .SihIu Pubrik 5S8f 

(P) Kalle mid ('o 247. 0.'i7r 

(P) MelsUr, l.uduH, und ItrOidng 247, 410r, 470, 470, 

74.3, t)15f 

^ nt ; ProccHH for disebarging - - (P) Cmwella iirid Co. 418 

N'ut ; Proiliiction of colourc-d reaerve elfects under . 

(P) PadlHelu' Anllin und Soda Pabrik 647 

Iromtbe wa«t.fillrp»or of tbe soda-cel Inlose process. Ciaiii ll.'il 
lor wool; Mnnufuetiire of yellow to brown— . (!*) 

MeisUr, laielus, und ilrlining Jfi, 71r 

Dymunito* ; Maiiufaeture of safety — . (P) Ohno 014 

Hynamo-clectric luaelilnes , Ilrush for (P) Qilson, 

and (leneral lileetrie Co 656 

DynamuB; Manufacture of Iron for u«‘^ In . (P) ItUbel 818 


Barth metals; Maniifaeture of eompouivlK of the rare . 

{V) Oebr. Hlenu-ns und Co 830 

Bartltenware articles ; Methisl of nlaeliig In firing ovens 

and aaggars. (P) llnsMil .364 

bodies ; ('raring of lend glares on . (kllcott .... 258 

Fritted glazes, esixelally leadJess glazes, for fine . 

Bergo 257 

WaterprcMiUng and colouring . (P) Moore 504 

Karths ; l^naws for baking refractory . (P) Valuy 408 

rare ; Dimethyl phosphates of . Morgan and Jamoe 75 

rare ; Balts of the • — with nwllc ueid. Jantseh 863 

ra^ : B<nne errors In tin* detormlnatUm of aa 

' hydroxides, SndtJi und James 548 

rare : Preimratlon of anhydrous chlorldi's of free 

from oxychlorides (P) Ikuitsche GasglUhllcht A.-G. 312 
Hare — and their radioactive by-tiroduota. Stern., 60 
East Qippalaiul (Vlot^iu) ; Treatment of the complex ores 

of- •. Mickle 202 

Bbnilloscope ; D<‘terinlnut km of alcohol In bm by Malligand'a 

— Cain 156 

in the detennlnatiun of the original gravity of beer. 

^ PofM) 406 

BotoiirutetoH's ; Sixjclllcity and other properties of . 

Fermi 164 

Edible oils; Process and ap^tamtus for liydrogeniHlng com- 

poslto — . (P) Kills 60S 

Editor of Boclety’s Journal ; Kesignatiou of the 710 

Apiiointment of new 1079 

KfBuents ; Determinfition of colloids In , Marc und Back 504 

Proccw for clarifying . (P) Welicnaiek 39 

fnim sugor factories, etc. ; I’rocess for clarifying . 

IP) fitoen 500 

from tlD-plato works, etc. ; Treatment of tlic acid . 

(P) Anderson 312 

Troaimrnt id — - , (P) rhamlM'rs, Hammond, and 

Jannaiti 331 

liMPFoUc : Purification of Die lecithin preparations obtained 

by treating with acetone, (P) Fendlcr 568 

; Method of dt*slceatlng — . (P) Horn 803 

IgOriAt Plwaphate Industry of 1022 

MinitiMl blue. Laurie and other* 91 

aomposltiona ; Preparation of . (P) Gardner . . 826 

goMpoMttoni from oellttlooe other* ; Manufaeturo of •*-->. 

’ <P) UUwiWrt 417r 

iBiai fM folatDe lotutlow ; Manufaoture of an ~ 

l4V^aQltd-«^ 



nmtezUl ; Manufootore of add*, fire*, and w»tor«>pK>of 

. (P) Magolssen 

plastic nuuwea-; Manufacture of . (P) Wetuuuj^. . fiMtr ^ 

substances ; Preparation of . (P) Karle, and Rood 

Rubber Co 667 

Electric accumulator: The alkaline . Friedrich 1069 

accumulators. (P) Dinln 928 

accumulators ; Alkaline . (P) Foss, Harris, and 

Parker 88fi 

accumulators ; f.ea<l . (P) Marquise dcf- Ligneri*. . 490 

accumulators ; J’rcparation of a mass for the positive 

electrodes of alkaline , (P) Svenska Ackumu* 

lator Aktk'bolngct .hingtior 871, 971/ 

accumulators ; l*roduction of liighly imrous tdectrode* 

for . (P) Gebr, Stanislaw und OeorgiJ 

Uuszynskl, Apoznanski und Co 071 

accumulators ; Kestoring the activity of positive electrode 
masses of alkaline - — (P) Bvenska Ackuiuulator 

Aktiebolagot Jungncr 796, 872/ 

accumuliitorH ; Solution for the cells of lead . (P) 

Ilabbidge 322, 661/ 

apparatus; Electrode material fur vapour (P) 

.lackson, and Wostlnghonse Electric and Maniifac* 

turing (!o 796 

arc lamps; Carbon electrodes for . (1*) Conradty 

913, 013/ 

arc lumps ; Electrodes for : 

(P) tleucrul Electric Co., und others 13Ur, 130r, 643r, 

643/, 854 

(P) Lewis 643, 826/ 

arc ; Generation of heat by mean-s of the — (P) 

Ilennerfclt 599. 8.37/ 

arc-light carbons. (P) Ayrton 340.686,854 1160/ 

are light electrodes. (P> Lailolf and Kdinonds 1044 

arc ; Metluxi of heating substances uniformly lu the . 

(P) Von Wllmowsky and Pieper 655 

arc ; PriHluctloii of a gas with preservative nropertics 

by means of the . (P) International Ionising 

Prwess (V> 427 

arc ; Production of reactions in gases by tbc , (P) 

Badlsehe Anllin und «oda Fabrik 146/ 

arcs : Production of long, continuous , (P) Bchfin* 

herr and others 602/, 1162/ 

batteries. (P) De Mello Ml 

batteries or accumulators; Packing nmU'rial for . 

(P) Sablon 650 

batteries ; Electrodes for primary and secondary . 

(P) Barbler 490 

batteries ; Plates for primary or secondary . (P) 

Hancock and David 1090 

battery. (1*) Achcnbach 766/ 

battery cell. (P) Thtunas 427 

battery compounds. (P) Took Railway Signal Co 266 

battery plates ; Ih'ocess and apiiaratiis for treating 
— . (P) llabenalt, and Gould Storage Battery Co. 928 

battery ; Primary . (P) Yai 89 

eel Is ; 

(P) Acbenbach 871 

(P) Burger 928 

(P) Kaplan I0l7 

cells: ('ninmercial preparation of mercurous sulphate 

for normal . Warburg 700 

cells ; Electrolytic material for . (P) Lessing . . , . 427 

cells : Porous containers or diaphragms for . (?) 

Lucas 928 

cells with sealed cover* ; Apparatus for testing Uie specific 

gravity of acid In . (P) D.P. Battery Co., 

Ltd., and EUiott 796 

colls: Standard . National Physical Laboratory 

Report 892 

ooudoms’rs ; 

(P) Aylsworth. and Balugen Prmluda Co. ...... 101^ 

(P) Tbomas, and W'estlnghouse Electric and 

Manufacturing Co 1069 

conduction at high tenqieraturea, and its measurement. 

Nortlmip 1018 

conductivity of saline solutions ; Portable apparatus for 

miasurlng tlu' . Havlron 1228 

conductors. (P) Alien and others 1090 

conductors composed of graphite and metal ; Manufac- 
ture of . (P) lYeuss 821 

cultivation of plant* l.db IQBI 

currents; C'hemlcul action stimulated by alternaihu 

. Brown 480 

discharge; Ignition of gaseous mixtures by the — *->. 

Coward and others 641 

dlacluirge used in icecnt aioricuJtural experiments ; XHs- 

tribuUon of the overhead . Jorgensen ' 

Priestley 1000> 

dischargee in gases ; Method and fiimooe for seeniriag 

prodnets of (P) Von Koch 266r 

discharges in gases ; Production of continuous or oonstut 

. (P) Von Koch 

dlfMharges; Production of neon and hsUam oy*~— . 

CoOle and othm 

Trsatinenioffhiidaby meansofstatle*^ 
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llMBrat ; iniQr^ ..v (p) and Hoddna Kaiui' 

’ fiotuiim Co ! ai 

lampd ; Manateoture of (P) Von 

W^bacb, and Wel«bacl» Light Co 1004 

^nenta ; Manufacture of . (P) Von Wetebach 412, lOOir 

fwnaoes. Aw under Fiituacc<*. 

ftk)w*l^p, (D Ncrnst, and Ncrnst Lamp Co 065 

incanaeaccno* bodiuH for ust* in glow lAini's ; Manu* 

facturo of . (p) Ihwtian 1197 

iDcauucacencc innljca for lamps, furnatTS, etc. (P) 

Podsaua 474 

Incaudesi’cuce laiii]> munurntR ; Mnnulaoturc of fibrous 

tungsten for . (P) (Jenerul KU'ctm* t'o 143 

inoandcscemte lampa : 

(P) Ucncrnl Electrlo Co 130, 913 

(P) Mackay 1UU4 

tncan^(x'-nco lurium ; JdbomUon of vapours from 
chemical comiwunds In — — . (P) Siemens und 

Halske A.-(J 09 

lucandesc^'ncu lamiw ; Manufacture of . (P) 

Simpaon 854 

Incandcswnwi lamps ; Manufacture of metallic fllamenta 
• for . (P) Sixiular, and Dick, Kerr an<l Co., Ltxl. 

854, 85 4f 

mcandcficcncc lamps ; Manufacture of refractory bodies 

for . (p) podssua 70 

Insulating niaU'riuls ; Manufacture of - — : 

(P) AyLsworth, und Condoiwlto <7o. of Anienea , . 491f 

(P) Hoehm 321 

(P) General Electric Co 322. 322, 304, 490, 49Ir 

insulabir. (I*) Aylsworth, and Halogen Products Co. . . 001 

jamiw; IncaudcHcence bodiiis for . (P) Hughes 954 

lamps ; Manufacture of cobalt filaments for ; 

(P) Kanaaawa 192f 

(P) Tanlmura 00 

***bp8; Manufacture of Ineandesccuce bodies for . 

, (P) Just 080 

lamps; Ms iiiifaeture of metaUie filaments for . (P) 

JiCderer ami others 1197r 

lighting: Carbons for , Hoard of Trade bulletin 1044 

lighting In Japan. Inibushi 1149 

main explosions ; Rc|)ort of tlie Hoard of Trade eiuiulry 

, 808 

reslstanec ; Artillcuil , (P) Cage, and Cage lilectric 

, 928 

resistance matcri ils ; Production of . (P) llesisto* 

Jileetricul Mamifacturing Co,, Ltd., and Iturieka . . 050 

secondary baiteries; Negative elfctrodo for alkaline 

. (P) Pdrseke juid Aehenimeh OOlf 

Storage batteries. (!’) ICdison, and Edison Storage 

Battery Co 146 

Storage baftcrie.s; Electrode.^ of . (P) Hubbcll 89, 928 

storage Icitferies ; Produetion of compounds for nso In 

alkaline . (P) Edison 140 

storage battery eleetrodes ; Manufaeture of . (P) 

Hubliell 322. 301, 565, 600 

storage liattt'ry separators ; Treatment of wood for — . 

(P) iSkiniier, and Philadcipliia Storage Hatb-ry Co. 837 

transformers ; Korrnatiou of dejsisits in oibrooled . 

Mlchio 1196 

Blectrlcal ignition of gaseous mixtures. Thornton 033 

properties of mctallie sulphides ; ApiiUoatlou in electro- 
technical work of the . (P) Mascarinl 872 

pnrpow!8 ; Insulating and fusible powder for . (P) 

Grossman n 322 

resistivity of refractories; Moasuroment of the high- 

temperature . Northrup 264 

Electrically conducting fireproof bodies ; Manufacture of . 

(P) Siemens nnd Co 146f 

Insnlating sheets, etc., from mica waste ; Manufacture 

of . (P)Bfllllng 206r 

Blectricity in agriculture ; Application of . Baker 35 

'Blectro-analysis ; Flnc-moshcd brass gauze as substitute for 

platinum in . Calhano nnd Wheaton 278 

Eiectfo-ohemlcal dlapluagm. (P) Ges. f. Elektro-Osmuse 427, 798r 

industries in France 8W 

industries; Water-power resources in Alaska for 205 

reactions in which the current pi^s to the electrolyte 

through a gas sfiace. Haber 871 

treatment of liquids ; Process and apparatus for the 

— — (P) laindrotli 971 

Electrode holder for electric (uraaoe» : 

(?) Ges. f. Eloktrostahlanlagcn 401 

(P) Krupp A.-G 427 

mats for alkaline accumulators ; Bestorlog tiie activity 

of a positive . (P) dvenska Ackumuiator 

Aktiebolaget Jungnor 790, 872f 

material for vapour electric apparatus. (P) Jackson^ 

and WesUn^uHc Electric and Manulacturing Co. 700 

for ozanisers. (P) Hcmmeriini and Simonet 427 

Xlsctro^posltion of cadmium. Hattiers and Marble 1012 

of metals and alloys : Salicylate electrolytes for use in 

(P) Marino 85, «00r 

Of irfclcel. Bennett and oUters 1012 

n| iMko. Blduudi 1012 


(P)S«}lHinr,^ SWIeMi 

for aconmttUtors ; Piodnottoa of hlgnty purpoi , 

(P) Oebr. Stanislav und GoorgU OmSm, ; 

nanskl und Oo 071* l0Mf 


of alkaline accumulators ; I^naratlonuf amassfnrlM 

iiosltivo . (P) BvonsKa Ackumulatof AktiiK v 

bolagot Jungnor 571 

for arc lamiis : , 

(P) Oencfal Electric Co., and otliers 130f, 180f> Wllfj 

548f, 8H 

(P) liUdolf and Edmonds 1.045 

(P) l^wis 548,^. 

(I^> Wilker, and National Carimn Co 1180 

for arc lamiM ; Carlxm . (!’) Ciinnidtv 918, ftlST 

for electric arc furnucH. (l*) Norsk UydrO'EloktrMi: 

Kvadstofakfii-solskab , 872 

in electric arc furnacci : l^rotcotlng liio - — ■ : 

(P) Brunn und Schemmann ...... m 

(P) Hromi ami others 802r 

for electric furnaces : 

(P) Herliig OTl 

(]*) Hinckley, und National Carbon Go W 

(P) Krupp A.-tl W 

lor electric furnaces for tlio fixation of nitrogen. (P) 

8ooU 851 

of electric smelt ing furnaces ; Cooling lower (P) 

Krupp A.-G 858 

for electric welding or soldering ; Preparing . (P) 

, Kjelllicrg ^ 115% 

Light from unconsumed . Vosmaor 585 

Machines for making . (P) Caaella 1095 

Manufacture of storage battery . (P) Hubbell 88B» 851 

for preventing cuthmllc reduction. (P) Pietssoh and 

Adolph 145f 

for primary and setondary liatterlos and for (dec^lyala. 

(P) Harblcr 490 

Production of earlmn with proU^ctlve ooattn0i. 

(J*) Ges. f. Teervorwertung 859r 

for use in tlie production of nitric oxide. (P) EomI 

421. llMf 

Storage-battery . (P) IlubboU .... 89, 656, 601, 028 

3'ruatrocnt of . (P) J^andreth 795 

Use of tantalum — Briiiick 585 

Electrolysing liquids ; Methoil nnd apparatus for . (P) 

Dow, and Dow (ybemlcal Co 795 

Bloctrnlysis of aikaii and alkaiinc earth clilorldcs ; Means fbr 

the . (P) (Uomiii 812, 854r 

of alkali halides; Prociss and apparatus for tUo— — . 

(P) Siemens and HalskB A.-(* 22 

of aqueous sotutioiiH ; i^rocess and apparatus for the . 

. (P) Soc. pour rimlustrin Chimiquo i BAle . . 491f 

of chloride solutioiiH with a mercury caUiode. 1a Bueur 74 
by direct current ; Inlluenee of sui>criiniK>sod alternating 

current on . Bcltlmger 500 

Electrodes for use in , ( I*) Bart'ler 490 

of molten salts of the fatty acItiH. Pebirson 555^ 

of saiiiio solutions , Method and means for iiio 

(P) Allen IdOO 

of water ; Eleiiient for tlio . (1*) Maschinonfobrlk 

SUrth 222 

Electrolyte for galvanic elements. (P) Ia;ssing 417 

for use lu ciectro-metullurglcul processes. (P) Dekker 

870, I095f 

Electrolytes; Heating molten . (P) Von KOgelgonand 

others 81 

Purification of . ( P) Von KUgclgeu and otheni .... 501 

for use in electrodeiKmitioii of motals and alloyi ; BallcyD 

ate . (P) Marino 85 

Electrolytic anoiies of antimonlal lead. (P) Siemens nnd 

llalskc A.-G 822 

apparatos : * ^ 

(P) Herrmann 1215 

(P) Levin i 971 

(P) Nlblott 1016, 1051 

(P) Timm 501, 8277 

(P) White 205, 561f, 9297 

apparatus; Diaphragm for . (P) Kuhm, and 

Niagara Alkali Co 141 

cells: i 

(P) Ayerst .528 

<P) Burdeti, and Davis-BournonvUla Go. , . 1017 

<P) Jeukius and others 1095 

(P) 'I'ituB, and Montana Metallurgical Co 1089 

(P) Townsend uud others 8557 

cells for continuous eloctrolysls ; Liquid supply dsflce 

for . (P) Ges. f. Chem. ludustrie in JmmmI. . . i 1017 

oells for generating hydrogen and oxygen. (P) Btudelt, 

and Burdett Manufacturing Co 

furnaces ; Cathodes for : 

(P) Howard and others 519 

(F) Bodium Process Co TjODr 

gas; Ignition jpoints of mixtures oontnlnlng j.,. 

Dixon and tSofU M 

generator for hydrogen and oxygon. (P) fiOif IM , 

prooemes; ^ ^ 
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EtoctvoiMtolltitflcal IsdmMai te ftMM ; flW 

prtMMirasi Kleotrolyte for ate In-—, (P) Dekker 

870, 1005f 

IffoducU ; Twntmcnt of . (P) Ton*, and Ckrbor* 

umium Co 708 

Eloetro^opUcai c«]l. (P) Stjlle 071r 

EkdfO-oiniotlr (ilatihraffin. (P) Gcr. t. Elektru-Oamoiia 

m. b. If 427, 70«r 

prooeMOfl : and apiiurntuH for . (P) Opm. f. 

Blektriv(»Hmn«c 206, 491f 

roniovrtl of wuUt from orKanlc and inorganic Hubsittncefi ; 

(P) f. hk-kfrn-0»tiK)Wi 871, 871 

EloctroplaUnt; anittirittoH : 

fl*l ('ttJUiiiiK 654 

(P) l>ann‘lH and llunttfin and Van Winkle* Co. 1014 

(P) boa and braiiM* 206, 206f 

(P) Murphv 027 

apparafna, Uo(ar.v . (P) Charibni 664, 600f, 600r 

Bon-meUlllc ohjoclH : Hubstanco for u»c in . (P) 

WalilnimrKrr and Rivoal 1095 

ROhiUon. (P) daoordok, and Metal Treating and Equip- 
ment (k) 1014 

BoluUona ; Determination of free cyanide in . 

LundcU 600 

Elcctroatatlc aeparab)rH for treating inflammable or exploHlve 

lUlMtaneea. (P) Kraua 681 

Kicctro-t'ltrametric method : The and Ite application 

to general analytical chemistry. Van Huchteleii 

and Itano 1036 

Klcmenti in alloy* and othew aubutanrca : Separating, detect- 
ing, and eetimating . (P) Fletcher 106 

Elrveting liquid* ; Proci*** and apparatus for . (P) 

Prifstman 884 

Embalming ; Rmin*, etc., u»<Ht In in Egypt and Car- 
thage, 20<H»— s(M) B.r. Rentter 030 

Emetine. Wlodau* and Hermann* 611 

Manufacture of . (P) Wclleome, Carr, and Pyman 102, 219 

In true Ipocacunnha root. lleSH** 611 

EuMMlln-bearIng drugs : Detection of in prewmeo of 

pbennlplithalein. Warren 1170 

Empreafite, a silver-tellurium mineral from ('olora<lo. Bradley 922 

Emulsifying agent ; Application of stearamldc a* an , 

oepeeially in tannery practice. Van Tassel 605 

Eninlali free from prntciu* ; Pruduotlon of . Ohta 07 

BmuMon products niul their production. (P) Berend, and 

I>r. K. Albert Cliem. Fabr OSOr 

EmulHbma; Apparatus for evaporating or ctajling . 

(P) RchrMer 681 

Experiments with . Newman 207 

MaobliM for nnsluoing or treating . (P) Siikcborg 

Masklntabrlk Zeutlieu A Ursen 907 

Manufacture <if— ; 

<P) Bllchfoldl 1167,1218,1218 

(P) SehOH 979 

Enamel. <P) Aylaworth, and (bndensite Co. of America . . 767r 

for boilers; Dnngcious 11 U 

eompositlon. (V) Aylsworth, and Condensite Co. of 

Amerliw 031 

alaiM free from lead and tin Biirge 647 

Jfanuterturo of white : 

(P) Veretn. Chem. Fubr. laindau, Er«id), Heller 

und Co 187r 

(P) Heilm&nn 259 

nalati. Meiasl 1099 

Promwi for dulling — . (P) SchUler 81 

Production of an opaqueing agent for white , <P) 

^ IrohU 964f 

White . (P)Krflidl 1207f 

BlWMflllltt; Cleaning metal articles preparatory to . 

(P> Havldaon 866 

ooup^tton. (P) Krekll 921 

IKOceit and firing oven therefor. (P) Eahn 26 

ahwt Iron and the Uke ; Prooosa for . (P) Honlg- 

inwin 366, 694f 

IWimnhi : Olondlog agent for the manufaiTtnre of white . 

(P) Vereui. (9iem. Fabr. Landau, Kreldl, Hellor 

^ Oo. 814, 98lr 

Ootertaf power of oloading agenta for . Vondracok 847 

fliMtldaa aa opadflen for . tlhaw 1048 

for tna; Cm of ttannio add and alroonia in . 

, Hiher 49 

• oxt^lroo- Staley ami Fislier 80 

(P) lavas, and Chenriieh-MetaBaiftao^ 921 

I lamaga iSOr 

' (P; Eamafe, and International Odor and 

'■ >1 ■ ■> . Ohe^cal^Co.^ 206.8S8r 

l|Mnflkotitre at olo^enlng ainmls for p^ndng 

, - aiiwdeBed effects In white . (P) Kretdl...... 760f 

. . of white . (?) Varrii. Ohea. lUhr. 

MMm, Kreldl, Heller nod Oow 866 


' " ' ' ^ '"VS''.' 

biteroab^btiitioa ; Inoienilar^flir 

orlikefttelln— . (5)B1&11 W; 

internal-oombnstion ; Llfiid fuel lor—. <P) Tdiy 

Uiternsl-combtistion ; Manufacture of fuel lor : \ J 

(P) Oulick 

(PlKIng m 

Mannfacture of liquid fuel for intcrnal-oombuBtlon 

(P) Andrew* 588 

Method for economising fuel and preventing carbon 

dcijoalts in explosion . (P) Nedoraa and 

Fletcher 1002 

Treatment of liquid fuel for intornal-combuatlon , 

(P) Heyl and Baker 688 

Cse of heavy oils (tar, tar oil) In Internal -combustion 

. Drexicr 1148 

Ensilage process ; Effects of the on the solubility of 

“ floats." Forbes and Fritz 870 

F.nzyme action ; Constancy of the optimum toimmrature of 

under varying concentrations of substrate and 

of enzyme. (Jompton 977 

action ; Nature of the dllTcrent kinds of Inliibition of 

. Michaeli* and Rona 27£ 

of rennet ; Comiitlons of activity of the . Miohaelts 

and Mendelssuhn 98 

work : Tricresol as a substitute for toluene in . 

Graves and Kober 496 

Enzyme* of dspcrptf/wsoryzac. Takainlno 1088 

of Chitidoni\m seeds. Bournot 797 

Chemical composition and formation of . Euler 

and Dernby 888 

of honey. Oothe 1217 

Inorganic and their application for baking purpose*. 

(P) Weil rr. 802 

of oxidation ; Theory of . Wokcr 444 

Prob'olytle . Herzfcld 707 

Hpiriflc action of with regard to their synthetiu 

properties. Bourquelot 708 

of yeast ; Husceptibility of the various to tliermo- 

regeneration. Bertrand and Rosenblatt 1104 

of wasiied zymin and dried yeast : 

Harden and Norris 668 

Harden and Zllva 781 

Kosln ; Artioa of aniline on . Scharwin 70 

Action of on buderiu, ferments, and mould fuiigi. 

nil 

Ihe cop|H‘r lakes of — . Gilbert 1199 

Ephedrine and pseudoephedrine. Schmidt 684 

Epicamphor ; d- and dl . Furness and Perkin 983 

f-Epicaiiiphor. Bredt and Perkin 101 

EpiMivm nnffuMifolium ; Production of textile fibre from 

. (P) Hchumann 308 

Ergot ; Acetylehollm', a new active principle of . Kwins 664 

Ermine; Bleaching--. (P) Gabrlcl-Glaude ami Brlcard 860 

Eruea salira. Mill. ; Oil-seeds and oil of 147 

Krythrene, Its homologiies and derivatives ; Manufacture of 

, , (P) Bayer und Co 43r,5tor 

hydrocarbons; Manufacture of . (P) Ostrorais- 

lensky 085 ^ 

Prep^tion of from derivatives of ethyl ether. 

Ostromysslcnskl and Kielbasinski 786 

Process for prcimrlng . (P) Oerlach and Koetschau 108 

EseroUne. Straus 40 

Esparto grass; Bleaching for jiaiier making. (P) 

Dobson liO 

graas ; (Commercial Importance of . Koch 248 

Kssenoe* ; Cuban trade In 1078 

Esterification In mixed solventa; Catalytic influence of 

hydroohloric acid on . Kalian 1116 

Eaters of aromatic carboxylic aeid* ; Preparation ol . 

(P) BadisetM AnUfn und Soda Fabrik 221 

in ouentlal oils ; Determination of : 

B4hal 7 (lft 

Nlvlcre ggg ’ 

of fatto add* ; Uee <rf -» — for carburettlng, heating, etc. 

(P) 8oc. d'Btude du Carburol 19i 

of high mcriecular we^t Pr^puntion of andtoelr ' ' 

use In printing aHianiiz. (P) MoHard and Comet . . 841 

Preparation of add from eetera lower In hydrogen, 

(P) Wlmmer 502 

of the terpene »eri«a ; Manufacture of tiMn^wntienUy 

active . (P) KaUe und Oo 771! 808 

of tertiary alcdiots ; Proparotion <rf * (P> Neamaiin 

und Co $48 

of unaatnrated fatty acids; Convtiiidmi of Igto 

■aturated oompmuida ; “ ' 

(P) Bedford and WUllama 

(P) Bedford and othom 

(P) Nordlake EabrUter De-Eo-Fa AktleaeUnp . . 
of unaatunM Mtty ndda; Prooew lor hydroitsMOf ^ ^ 

. (F) Mazfolt 

Haw* i ;.Oen(iamai Htoatawfi 




<P) iuMt Mboh' .’ .' XOQS 

; OofA^ikiiMM wttai . LdghtOD IttB 

IwtoTmiarttop of the boiling i^iit of Moordlng 

to the BrltlA PhonMCopoU, 1914. Finnemore . . 1114 

fornaioosts. Henog 190 

BMomr of during evaporation of ethereal eoiutiooB 

of Unnin. etc. (F) Nitritfabrik A.-0 613 

Bftlwni 6t moaohydric aloohuU and polyhydrie aubatitutiou 
products of aromatic hydrocarbons ; Production of 

. (P) Torloy and Matter G69f 

of phenol homologues halogenated in the side chain ; 

!fteparatiun of . (P) Sdimita und Co 767, 048r 

Preparation of dlaryl : 

\ (P) Frltsscho und Co 102 

* (P) Ostermann 767r 

llthyl acetate from acetaldehyde; l*repamtion of . 

(P) Consortiuni f. Elektruchem. Industrie .... 666, 668r 
acetate ; Apparatus for extracting with for examin- 
ing iron-gall inks. Kempf 306 

‘ aoetoaoetate ; Manufacture of . Cobenxl 665 

Ethylaoetylcno ; Preparation of pure . Picon 616 

Btbylenedlamlnc : Behaviour of some metallic oxides and 

hydroxides with solutions of . Traubc and 

lioewc 692 

••Ethylgalactoslde and galacUte ; Identity of . Fischer 332 

Bthylgatactoside-/! ; Best conditions fur tlio preparation 

of . Bourquelot and Mougne 940 

a-Bthyl-glucoslde ; Preparation of . Aubry 982 

Ethyl iodide and ethyl alcohol ; Kolatlon between boiling 

point and composition of mixtures of . Jana 

and Gupta 160 

Ethyl llltrite ; Determination of . Doit 276 

Ethyl phenyi-a^-dibromoproplonate ; Preparation of . 

(P) Merck 503 

Ethylene ; Purification of or gases containing it, 

especially for the catalytic production of ethane. 

<P) BTektrocliem. Werke 278f, 27«r 

Ethylldcne-glyrol ; Maniifacture of esters and otliers of . 

(P) Ohem. Fabr. Grlesheim-Eloktron — 219, 221r, 767r 

Ethylmercaptan ; Phytochcmlcal formation of . 

Neuberg and Isord 841 

Eucaiyptol ; Addition compounds of . Beiluccl and 

Grass! 159 

Eucalyptus oil. .S'ee undff Oils, essential. 

Eucarvoxime ; Keduction of by moans of palladium 

and iiydrogen. Wallach 833 

Euquinine. Biginelll 710 

Europe ; Hartlened oils in 887 

Eutectics. Stead 183 

Growth of metallic . Liimpluugli and Scott 968 

Evaporating accelerator. (P) Dun 1143 

apparatus : 

(P) Barbct 1S8, 408 

(P) Catt 681 

tP) Chapman 006 

(P) Oozxolino 127 

(P) Hlrt 860 

(P) Sanborn 1192 

(P) SchuU 470r 

(P) Seltraann 13 

(P) Wann 408 

(P) Zaremba and others 950 

apparatus for caustic liquor. (P) Moore 781 

apparatus with utrculating liquids ; Process for supplying 
liquid to—. (P) A.-G. f. Vakuumverdampten< 

hmen 736 

t«ppan(iui ; Finishing for sugar manufacture. (P) 

CresBWoll 36 

apparatoi for Ikiulda. (P) Bayer und Co 126 

apparatus for maple sugar. (P) Ober and Ober 1068 

appantos; Multiple . (P) Fletdier and Co., Ltd., 

ai^ Board 801 

apparatus; Multiple-eSeot . (P) Loughor 906 

apparatas: PreveotiM the Juioe from rising above a 

esrtain level In flim . (P) Budehberger Mas- 

ehtiienfabrlk u. Blsengiesserel 406 

lumaFatus; Vacuum for sugar houses and refineries. 

(P) Swaryesew^ 155 

deviw rotating in a vessel filled with heated liquid. (P) 

frothing Uauids ; Apparatus lor (P) Beeger .... 739 
ligoids aM apparatus therefor. <P) Bpc. d'^ploit. de 

Proc. Bvaporatoiros, Bysttroe Prsche et Bouillon . . 842r 
Jkiiids: P ro ce ss for I 

^ M MerreU, and Merren-Boule Co 850 

^ eSmSKd^* Bo«Mler and Hassiseher 

dtpers <pVH«aiiiri«s aM 





sohirious; Apparatus for—". (P) L 
solutions or emulsions; Apparatus fot*' 

BchrOder ; 

sugar liiices: Apiwratus fot mpklly" 
pressures. (P) Portoniont 

Evaporation ; Conti nuous — (P) Prager , 

Experintcntal study in multiple effect — Ifootf . ; m , 

in a vacuum |>an ; Rato of . Dcorr f 

Exliaust gases; Apparatus for removing dust 

(P) Valour 

Expeilitc ; Coraposltlou of f/'J 

Expenditure of tlie Society during 1913 

Exploding by liquid air, liquid oxygon, or litnUar 

gas. (P) Slmonls 

Explosion of awtylene from calcium cyanamlde in Xtisiiil/'^^. 

Harbour. Mon>urgo ..... — »’*****/iW^^ 

in a dyestuff plant in the United States m 

in an incurpuraUng house at Ardeer ; ClrcumsisnoiiOlan: 

. Cofqjer-Xey '-li' 

of mixtures of ammonia and air. Behlombergsr iWI \ 

Plotrowski 

of nitro-compounds. Ublmann........ ...... 

of idtrogiyoerln in a cordite stove at Ollffe ; R^pOStOhlW 

. Coningham * • > • * 

of starch dust. Grosvenw ..... . . ... . . 

St tho woriis of the Akt.-<Jos. f. Anilinfahv., ; 

berg 

Explosions in beet slice dryers. Allwccltt , . 

. lutport of Inspector of Fsotorfos MW 

Elec^^i^? — Report of Boa^ of Tiide BiwuiKj 

in liquid air plants. Bramkamp 

in Mines (’ommlttee ; Sixth report of tho 
in mines ; Method aiul ^ 

tlie use of non*eombustll)le dust. (P) uromsr 
Explosive cap compositions which ilo not cause rnstittf In 

rifle barrels. Mei^iw iiV i •* i tV Vi;<nUa' -C 

t^artrldges amtainlug liquid oxygen. (P) L Air lidW ^ /. 

Soc. Anon 

cliargcs for mining and mlliUry purposes ; ManttWWm ^ 4., 

of . (P) Claessen 

charges for raining and lulUtary purposes ; Piooeif 9* 

dcU>natlng . (P) Cliwjsiien . . . . . 

coated witli antimony sulphide ; Granulal 
Hibbard, and Du Pont dc Nemours 
coniimunds. (P) Burrows and 

comiMiunds ; Manufacture of . (P) WaOdWi M 

Hoynes Safety Powdw Co • • - • • ‘ r .vvj/ 

gases; Device for det*K!ting . (P) Aocumiuatiltsit* 



limits of mixtures of gases and air ; l»wer 
ineler 


ajtia. ' '' 




mixtures which can be detonated dire^yj P rqgM Sifon 

""*of . (P) Ver. Kain-Rottweiler Mvet fobg. ,4 

powder; Apparatus for forndng into Splieil^ iii 1. 

w)wifer: Black glased witii alnminl^ ' 

Span*, and Du Pont de Nemours Pimder Co. 
priming chargt!, (P) Buell, and Winchester Boptitim \ 

Arms Co *^77 3,*? 

priming comisjsitlons : . ' 

<P) Claessen 7 ^ 

(p) Ja^ues, Wells, and Nobel s Elf “ 

substance contelning' arsenic. MOlIcr - 

substances; Electrostatic separators for treating" 

(P) Kraus 




Explosives 


(P) CharlK»nncaux 
(P) Hoynes . 

(P) Kofowratii 


iilk 



(P) Nathan and others 

(P) Baiisltoes 

(P) Bllberrad 

38th Annual Eopmi^ 

Annual Report of the (3»lef Inspector of — 

Union STsouth Africa. 1913. Dcnne 

in coal mines. ,Honw Gttc^Order »*,**^;5 

incoalmines; List of permltoto 

Composition of newly permits 

to Home Oflteo 

Sdei^^uSSd^or liquid oiciV^. Ohi dlM(4i»| 

800. L’Alr Uqulde 

ifSotonixf— 

wtotnr* 9sa>|^B 







the odotir atid tette of enlnul end vegetehle 

iMlelkMi of eterolg from by meem of digitonin. 

%»« end Angerheoeen 

Me]inlh(^re of oatelyste for hydrogenetliig — i-, (P) 

^ Ifillia 

Jlenufactute of food . (1*) Sclunitt .... 08. «6r, 

Maiiuburture of Hulphonat^d . (P) H\m, and Stnllo 

und Kopke Ul, 

Metelllc catalydte for »wo in hydnigonislug . (P) 

Byrom 

NatiiroJ from tho BUiudjwiut of tin* i)ha.sp-rui(* . 

Krcniaun and Klein .• 

Krcniann and Kroinoh 

Oamiutn dioxido as ewialyst m the hardening ol . 

Norraann und Sdiick 

Preparation of optiially active . AhdiTlialdcn and 

J!)ichwald 

Prefiamtiou of a 8<)lid or liQuld hydrolytic agent foi . 

(P) Hudfeldt und Co 

Proccjw and api>aratns for dcrompoiinR . (P) 

. Reuter 

Procens fnr hteachiug . (P) BaskerviUc 

ProoeuH for dchvdratioB -. (P) ftcrlng 

Proceag for liardening and improving tiie odour of — - . 

(P) Hcrbriclit 

Proceiw for melting animal and vegetable . U*) 

McDonnell 

Seponlllcatlon of by moan« of clectrolyHed aaline 

lyefi. (P) Andrault 

Separation of tlio vaixmrs of bolvcnU for . (P) 

Bo<|in, i)apont. and Riom 

Solidifying and converting them Into dry jiowder 

by means of mult extract or maltodextrm. (P) 

Hamburg 

Suitability of liarduncd for human food. Lelimami 

Treatment of : 

(P) Oebr. Htrobentji Fubrlks and von 

Kroyhig 

(P) Tcstrup, and bever Bros , Ltd 

Treatment of in the mnnufacture of fatty acids and 

gl.vcerlu. (P) Twitcliell 

rrcatiuent of m<ilt<al anmiat and other- with 

nascent o/ono. (1*) Soe. Anon. Bb etneihW'it 07.one 
Unsapoiiltlable Mmstltucnts of natural and hydrogenated 

. Mart:usw)ii and Meyerhciin 

I’atty saponaceous product from vaseline oil und its manu- 
facture (P) Benedix 

substances of linen aiubhomp ; Ohuraeters of the . 

Bianchi and Malatesta 

substances from oil ; Manufacture ot solid . (P) 

Heliiiuck 

Feathers ; Proeess for dyeing . (P) Act.-Dcs f. Aiillin- 

fabr 198, 252, 

Feed-water for boilers ; I'rocess and apparatus for distilling 

. (P) Soc. d’Fxploit. des ProoKd6s Kvapf»ra- 

toIrcH 

Heating ' . (P) Kirke, and Bonecourt Siiriace Com- 
bustion, Ltd 

Process for purifying boiler . (P) Tlkhomirolf ,. 

Treatment of to prevent Incrustation in boilers. 

(P) BelorussofT 

Feeding stuffs. Board of Trade, Bulletin 

Determination of hydrocyanic acid In , Furlong 

Preparation of new cheap from oil-cakes. Nagel 

Valuation of by means of chemical analysis. 

Smetham 11U7, 

Ses also Foods. 

Felqutr; Commercial method of testing — . Mlnneman 
and a deformation stuily of some felsjiar and felspar- 

auoitx mixtures. Watts 

-kaolin mixtures ; Defonnation study of - — . Wilson 

Preparation of imtash from 

Production of potash from — . (P) Bassett, and 

Spar Chemical Co 

supply of the United States. Watts 

Pehqpars ; Use of mixed potash-soda in imrcolain. 

Watts 

PWt cloth ; Process for sizing . (P) Shevill 

Peodienei: Ozonisation of certain . Korapi<a and 

Hintikka 

Fenchoeamphoronc ; Total synUiesis of , and its oxida- 
tion with Caro's add. Komppa 

Peottgreek seeds. Wunsohendorff 

, Fenaaiit j Frooess of making a . (P) Altenfeld 

Finraumtatlon ; Alcoliolic . Nottin 

akohoUo ; Formation of lactic acid and glycerol in . 

Oppenlwimer 

alooboiic ; Influence of mercury on . Nottin .... 

aloobollc: Manufacture of metallic vessels for . 

(P) Held 

«h»bolle; ProoeM of . (P) De Faal 

•toomoftie; Slgnifloance cd water In the processes of . 

<1 ^ ooBoeafciaifelw W hir^iroi^* di^ng 


S7fir 

lOflS 

566 

842r 

saar 

757 

928 

m 

756 

700 

42U 

60:Jf 

1102 

767 

875 

550 

657 

»1 


003r 

763 


973 

1099r 

052r 

798 

491 

798r 

002 

I48r 

348r 

186 

736 

764 

500 

l(l24r 

1060 

408 

1108 

78 

78 

79 
1007 

484 

1049 

1049 

860 

437 

436 

040 

936 

880 

160 

87 

470 

036 


1^, Ptoapo lor 




m 

m 


of caae sugar lynip; InflutmQeoftnwlIainottiAkiffgKi^ 

alcohol (in tlm . Cochran and PenctiM . . . ,wi, ' t7f;i 

of dextrose by H. edi eoiamimM (Bsoherich) ; fbftnaliolil , 

of acetaldehyde in the anisroblc . (key . , , . 

The €«zymft thwry of and Its limitation. BttdhlMf » ^ 

Slid Skraun ^ . 488', , 

(Hiultihrium and its disturbatun' by altering the eompo* 

altlon of thn mixture. Bouniuclot and flrldel .. Srg , 
Favourable influence of mungancso on acetic-——. - 

Bertrand and Sazerac Sw 

of hextwes; FormatUm of aidchyde during . 

Keuberg ami Kerb t . 87. 

industry ; Applieation of the umyh>cinHtic onzymo ul , ^ 

AxperndlM ufifim to the - - Takamine 

by living yeast ; ROIe of glycogen In . Kulor,.,. 888 

Molhahi poicesM c»f in the cane molasses dlttlUery. 

Miroir U«0 

of iKilyhydroxyearlioKylie acids ; Ceil-froo — — . VOO 

i.ciMHici! m 

of priming HoluUons wlicn added to beer ; Rato of — . ; 

Baker and Uulton fl6« 

of pyruvic acid by living yeast ; Question of tbo fornta'’ 

tioii of loctlc adit by . Neuberg and Kerb 608 

Relation of nsairultabic nitrogen in beer wort to— — . 

Hcliflnfcld 686 

of saccharine juices to increase the yield of alcohol 1 

Process of (P) Martinand ♦ 688 

of sludges from residual waters ; Process for carrying 

out . (P) Comp Clarlclte 881, 610r 

of some HiigarH by means of Anperg'dluB glaueui. TraeUa- 

Mosca 986 

Thermal phenomena of — . Metabolism of ihoycOlt 

eoll. Brown 1108 

vats ; tkil lections of yeast from — — (P) Hoik 818 

Fermentations In the ('.-Berles. Neuberg and Kerb 661 

Fermented beverages ; DcU'rinInatlon ol total solids in — . 

Muivezin 2TB 

beverages ; Manufacture ot , (p) Kuhn ...... 669 

liquids; Sterilising and purifying . (P) Bhelmcr- 

diuc und Lewis 87 

Ferments; Action of rosin on . Zeiss till 

Assay of digestive . (Irabi'r 618 

for use ill fermentation or distillation processes. (P) 

Molliant . 609r 

Ferric gl.vceropl»o.Hphate ; CoiniM^sItiou of coinniorclol — 

Unmey and Bennett 844 

hydroxide; Pn'tiarat Ion of colloidal . Cohen .... 188 

oxide ; Reduction of — when used as colouring agent 

for mittery. Kinnison 1049 

salts ; 'Titration of — by reduction. Russo 879 

sulphatt' and nluinlniuin sulphate ; Mutual solubiiiiy Of 

. WIrth ami Bukke 891 

sulphati'S ; The various normal, basic, and odd . 

WlrUi and Bakke 091 

Ferricyanldes ; Volumetric determination of In prasonoo 

of ferric iron and cyanides. Mllller and Seldol ... * 690 

Ferrites; Synthesis of-——. Piikall 869 

Ferro-alloys ; Kloctrle furnace for producing ■. (P) 8oo, 

Kleetro'MMallurgique de Salnt-B»on 890, 796f 

from France ; Hupplios of 1087^ 

Ferro-aliiminium ; Fixation of nitrogen by moans of . 

(P) Bon. G6ii6rule des Nitrurcs 483, 849, 96| 

Fcrro-earbonltc ; Manufacture of -- — . fp) Aarte 697 . 

Fertocliromlum I Electrometallurgical manufacture of — 

from slags. (P) Keller ............... 994 

Increasing the yield of chromium in the aiumlnothennie 
.production of carlK»n-free -♦ — from chroma-lwii 

^'orc. (P) Goldschmidt A.-G A. 490r: 

Perrooyanldcs ; Determination of by oxidation with 

alkali bromate. De Koiiinck and Joossart ...... . 

Production of — — . (J») (Jolcnian |l, . 

Ferromanganese; Kleetrometallurgical manu/aduro of— ’ 

from slags. (P) Keller 994 

Lining for electric funuux^s im producing—. JP> ’* ; 
G«s. f. Elektrostalilanlagen, and Eodenhauser tl9, IMIif 

Melting . (P) Humbert TWI , 

and silicon ; Manufacture of an alloy of —— (P) 

Walker JWH; 

In steel prmjesscs ; Use of molten . Bahllo lOU, 

Ferro-nickels ; Dilation of over a wide temp»mm»‘ ' ^ j; I 

Interval, (’hevenard .,..,.‘€091' 

Perrosilleon. . Von Bchwarz IIS 

Analysis of . Jaubert IMl ' 

and Its dangers. Pellow .3. 174 ‘ 

Linii^ for olcctflc furnaces for producing — r-, (P) 

.... . 


Qes. f. I'Uektrostahianlagen, and ] 


lauicg 819« 9014 


Ferro-tungsten ; Method of dephospliortiiiiif <17 

Bocket, and Electro Matailunpoal Co. AT - 

Ferrous chloride and nitric oxide ; BappoMklcryistdlllieoflML*’ 

pound of . Bellooel 

cofflpouttdf of moDoamino «old«: Pr^mtion 
(P> Hoffmann*!* Roelih und Ob, 
ligww i Prbw fce 
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®*^‘*?n.^ EWdnlWe MMikiM ol . 

t/lUIttQfOl} *4*9»»94tt^t ttOO 

.laltM and nitrto oxide ; Compoiuide of ' Maneh^ 6& M 3 

Fflixo-vai^um; l^rmlnatton of vanadium in 

Wilma and Flanhbach 1054 

’ (**) Bicedcor“.'‘‘ 607 

KertUhier Imluetry ; FtHli-Hcm|i of tlie Atlantic coast. 

U.S.A. TurrciituH* ’ ««« 

Ltnic flch in hy(irat<’(i Hilita hm a . immcndorff 1166 

.M A' ■>' »— ■ “nXie “ 

hell fn nUriiKi-n , Maniiiurtiirc «( . .tabU*, ncutni -111-* 

(P) /fJankM 

Suimrnhmpikat^’-vlrirtHHfi hh a — - HtolVzJ-nbcrB 

from Unned iMdlu r HfmvIngH or ciittlnRs ; Manufactiii-o ^ 

of . (|*j Moiao 4(1 a _ 

Tn^tmont of jioat for iihc hh a . (p) iVittoinjcv 36f' 

‘"’“dSSn 7a' -i'. ‘"'Tpr'ai:' 

FertUlacm : 

<p) 

^^Tumia*******'^* ndcro-organlBnis. * 

«‘'Pwatlng and ‘mixing 

■ BorriiMnn, ’and Fraser 

*°**(p/ Vomi»;mndV ;' Manufacture of 

B^atlon pt action of ’ ifkii 

Kfloct of different — on the tlnu' o'f'ripeu’ing of 'mm 

. Thorne ancVilohn 4J4 


cane. Taylor 
KxiHjrlinenta with • 


Kyrlnumta wi h new’ nUmSlLSa 

frran*SIh * fc^Krlmant Htotl..ii. Hdderhaum . 34 

'"""(«tu7Sl’ ' ™ “•’ 

for.arLii?«' A w' Medratli and McHrath .... 366 

^ ^ «»»ninercial . Hedrick and 

from l^tfier w'aHte ;’ Maniifietur’e of a ’ '(P) MoW sSf 

MmSwi'S; „f -l: ; " ' <»<••.. 494 

(P) Aucher 

(!’) Benlanilii ’!!....’ uvi 

(P) fiiKilw'r AlmnliiiunV Co. ’ ! ! i i 27'or 

(P) Kndaid ,^33 

(P) Mcawrachiidtt 

(P) Waalthurii ofin 

intiojenoii. . w,*„„ . UK 

*^Suit!lei^”’* •“ nianufarturo and u«j 
^tUta of drlilinii'— In ’HunwiV ’ ’ *»* * 

McMomdimltt .. 327 660 

Noif’ 2 

u ■ . *•««« bis 

•"‘1 Milligan Sss 

%^Sfmiiin of tC adenoe of—. *** 

nnd ' Eff^‘ cif’— on’ 

_ “•"o W 

"* — •“ «»to. 


Determination ‘<d* Wiide 
.... *»»c« Oroaateld , 


-In flnaly powMrod iiob* 


«<* dmtuff; labile ’Li :i!/ ‘>V ’■• 5"® 

747 
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Apparatua for treating textile with itanildk «Ad 

gases. <p) Braodwood and Brondwood 183, U3, 1 

CausM of discoloration of organic <» artlc^' nSSd 

therefrom. Haas I 

(jMidItloning of textile . (p) Joaoph ...!.. i !! ! 1: 

Hetcnnination of Prussian blue in textile . Williams 

and Dreaper i 

from fibrous plants ; Apparatus for obtaiidng -^V * (P) 

Baymond and others if 

fixation of dyestuffs, pigments, or metallic powders on 
E^ZundiJ'’ ^ Manuf. ^Indiennoe ^ 

01)servations on bleaching scida and sulphite puin — — *. 
Sutermeistcr c 


for paper mnafacture ; (.’ompression ai»d density of 

. Beadle and Stevens 7 

for mper manufacture; Process of bleaching . 

(P) Lannoye Ij 

Production of brown shades on . ’ ’(P)‘ Badiwhe 

Anillii und Soda Fabrik 4{ 

Prodiu'tlon of dyMtuffs on — — by the one-bath method. 

«rie»helm-ElcktTon fi 

Productloji of reserve effects on textile . (P) 

4r-.. . Badiseho Anilin und Soda Fabrik.... 7t 

iTeatment of — to increase their coeffldent of friction 

on each other. (P) Muntz 6 
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(P) Gullck 244 

lor intemaJ-combustion engines ; Manufacture of liquid 

, . (P) Andrews 680 | 

for intemal'Combustion engines and means for preparing 

it for use. (P) Explosions-TurblDe-MtudieugeH. .. 824 I 

jAqnid . (P) De Coanio and Quinaux 19Jr ■ 

Liquid especially for internal-combustion enginee. ! 

(P) Terry 344 

Ifeasuring tlie heating value of . (P) Junkers 105, 824r 

Method of inoreasing Gie efficiency of In litter^- 

combustion en^nes. (P) Birtllf 863 

Methods of burning liquid . (P) Doherty 824 

miieture- (P) Heyl aiM Baker 6gf 


Fuel epiif- 

Froeew for briquetting nhdy-dividod — (P> 004. . ^ 

HooiU^re uu Kurd d’Alals «... Ml 

Process of bunitug solid ; 

(P) Evans, and I’nited Gas Improveuieht Co... fMr 

(P) Glasgow w 

Production of (P) Fmnkc 

Prwiuctlon of combustible gas or va|K>ur fnun llqttki 

. (P) Biddiccombc tiO* 

Production of gaseous — 

(J’) Bciij.imin Ml. 

(P) Soul hey IWr, 4U 

Ilex lew of feiriit work on . Mimeghiiii 11^4 

bUitabJe lor inti'niul eoiubustUm engines ; Manufacturo 

of . (P) Kmg 860 

Treatment of liquid — foniiteriuil-rombustionengltteii. 

(P) Heyl uml Baker 688< 

Treatment of Uquul to produce vaimur. (P) 

Porter fiMf’ 

Use of el)loroph>ll extracts ns . (P) Bottohaud- < 

J'raeeiq 860: 

Diilisatioii of waste - -- In gas engines. Ckmior 1168 

Wastes; Method of utilisiug— — . (P) Kitchen 686* 

Fuels , Method atMl eHlorinieler for determining tlie heating 

value oi- - . (P) J linkers fOfls 

M«»i<ir - - with special reference to aleoiiol. Orinandy 106 

J'rcM ens and apparatus for enriching . (P) Maudult 416 

D.hc of tars and heavy oils as 160 

Fuller’s earth : Treatment of — — after use in refining oil. 

I (P) Piirsoiw 1088c 

Fiiliniuatos ; Expltisive pnqs'rties of . Wfihler and 

Martin 7O0> 

Fulminie acid , New salts of . Wohler and Martin. . . . 760 

Fume concentrator for sniclters. (P) Hnilth ICMW 

destroying process. (P) Young, and The Thiogen Oo. 68lr 

from furnace gasi’S ; Filtration of . (P) Itlgg, and 

New Jersey Zinc Go 060' 

precipitation; Electrostatic- — atAnae^mda. Dunn,, UlO 

Fuimoifrom coke ovens; Destroying during chargllig 

and discharging. (P) tkilUn 000' 

Extraction of lUiuids or solids suspended or combined In ^ 

. (P) Armstrong 100> 

from smelters ; Afifiaratus for arresting and n- 

coverlng their values. (P) Vadner 081 ' 

from smeltera ; Devleo fur treating . (P) Blqm., TOO 

from smelters ; Treatment of and recovery of valuM 

from • . (P) Vadiicr 870^ 

Fumigating ; Apparatus fur scrubbing and cooling gasot for 

. (!•) Harkor, and llarker Fire Extmgulihcr 

and Fumigator Co 906 

Fungus and its use in saceharifying starch and producing 

alcohol. (P) Boiilard 467, 066r 

Fur or fur goods ; Process for dry-dyoliig . (P) Lnng« 860 

Preparation of • — for felting. (P) Twewiy, and 

MutU‘awan Manufacturing Co 640 

Proci'ss of earotting : 

(P) Dnimer 067 

(P) Paris 040 

Process hir destroying insects in — - - (P) Aot.-Ocs, f. 

Aniliiifabr 046r 

ITocess for dyeing : 

(P) Act.-Ges. f, Arillinfnbr. 73, 809, 848tf, 866f, 

(P) Cassella uttd Co ^ 061 

(P) GoldKteln lit 

Protection bf- — against attacks of moths or other 

insre-ts. (P) Act.-Ges, f. Anllinfabr 8O0f, 986, 006f 

Furfural; Process for dyeing wool by moans of . (F) 

Ledcrer and Ledorer 4S... .041 

Kurfuraii coiinmunds from liydrolysed lignooeUuIoiei ; 

lU’covery of . (P) Eederct and liOderor .... 470 ^ 

derivatives, estu-cially furfural ; Production of black 

colouring matters from . (P) Ledorer and 

J.sHlercr 670 

Furnace gases ; Appiirat us for purifying . (P) Eokhtedi lb 

gases; Cooling before filtration. Andenott .... 

proee4w ; Eleetrlr inetalliirgieal (P) Hsriitt., 600 

roofs and walls ; f.'onslrurfion and treatment of br^ ^ 

work . (P) Veltscher Magnesitworkn A.-G, . . 641 

tubes or chamlters for gaseous reactions at higli tom* 

6 peratures ; Manufacture of ■ — , (P) Pictet. . , , 640 , 
working openings through which hot gases aredfscharffiMl. 

(P) Rockwell , • - - WMA 


(P) Atterbury and Matthews 704 

<P) Greenstreet 005^ 

<P) Mctkmrt 988 ' 

(P) McCourt, and Boueoourt SuifnM Ouin* ; 

bustion, TAd Hr ,' 

(P) Soc. des PerfceUomicfnents i la Vapodiitimi J 

(P) Swan and Parker 661 ' 

(P> WUton ;|6P 

Anaealjnjjp-;;^[^_^^ ‘ 

1p> 0whMl«il niili 'itirtojatti 


m 


fOS^SXU* OTl lOCaCKPt ^ OTBSIICJIl# INDUBT^. 


nw 

ApiMttTO^Ior nwktQg »co*vet» t«>r iio6 — r. (P) 

Apptra^im ^tUia iimolt « )nm . (P) ThomM, 

Smulu) Kllminator Hyitd,, LUl 

(or MMyiot ; iVud« oil for . UntdAiui to 

lor boUfig wfractory (^rtl« ( P) Valuy 44W 

;|gyiMt^ — 

<P>Jam©t 690 

(P) itciH a20 

ItlMt ; Kocoiiorny In the uhc of the ilry lilaat for . 

Von Kirn Hwerth S2 , 

HopiH’iH for — (1*) ihthau’k and Wli<'<ix <!u. 1148 

Maat; Method of dryloK ulr for (P) Johniwii.. 508 , 

l)iMi ; ftelatKiiiM iM'tweofi the (‘i»iiti:x>Hitlou of the throat^ | 

gM anij the worklntr ef>nditionH of . licvm 

and W«i*eliii*nn 605 > 

Bbtii for HiiU'ltjriu <opper-l»earUiK I'onccntraU'h. [ 

Honeyitian 867 j 

BbMt — - fur MrucitiiiH iron und other nre» 

(P) KuticrMin, and Clydii Kiirnuee Co 7f>5r i 

(P) ll«»KcrHf)n ‘ 

bluKi; I'ko of dry ulr in cirvjn 283 i 

|>lMi ; (»f exploHivoH for removitiK (dwtruetUms m I 

. Ht hdnwe« 27 , 

moat; WorkiiiR of — (P) Somriiler 424, 4yor 

blakt j Working <'oke oveiw In idiijuiu'tion with — — . j 

Frcyn 584 ; 

for boUing or ineHmw (I’l Tooth PoO 

ior hrirk drjerti ; titin - (P) ILayniotid, Mniuimi. 

and llaymoiid 1207 , 

burimig ore lirn kn , (duouiel - (P) Kuiufu . dOlr ! 

CttIdJtIhg <P) Cornet 5h», h:15 

CHMtJng — (P> Hull 'i-'l . 

(kmhdUHt Hring f<»r rexTlxr.itory - Mufhewaoii.. lO'.dJ ■ 

(kawtnutUMi «»f walb of 0|>eii-heurth nteel (P) •' 

MamUintn 068 ! 

for eonwnitrntiun, ('V!i|*f)rHluin, and ineiuera- 

tkm of llquldK. (P) \Vol«-'tii\ and Volestky .... 63 

Cnpol* -;x. (P) Sehurnmnn lOftyr 

a]|x>la; Kxi>l<mionx in - and a aafety <levlef for ' 

avoiding tlieui. Oiwwald 1064 ; 

ontMJla , l^ovtuiUiig loriuation of eartxni njjonAida In 

. (P) Hehtlrmiinn 661 r ■ 

Dm^uetor . fl*) Thonaix 842 

KUkftrle : 

(P) 

(P) llrown, and National t'arhon Co u.'»5, 7t»6 ‘ 

(P) Burke 116 1 

(P) Cdiaplet, and l.a NeO'Metullurgte 80 , 

(P) Comp, Kratn;. taoir I K\ploit. (U*a Proet'd^a [ 

Thoinnoii-lioii'^toti 028r 

(P) CraftH 206r. 87 1 r, 1162 i 

(P) kytirinann 145 | 

(P> <iray 1095 j 

(P) (tutnrie and othera 265 ■ 

(P) Helfenateln OOr, Wr ; 

(P) llering 926 

<P) MaohalHke ll«tr 

(P) MaetuvUke, and .\int<rlcan Kerroloetrlde Cor- ' 

(Kiration 766 , 

(P> Mc.Nttbh 796 • 

(P) Maaaip 6ie . 

tP) Mt'ttler 146r , 

(P) Mluet and Luc-as 887r 

<P) Moffat : 1«17 

(V) Pearoek 427 i 

(F) Unoneau 1614 

(F) Rtinnerfell 8.S7. 796r 

(P) 8ehwahn 626 , 

* (F) Snyder 491. 766 ; 

(P) Sue. Blectro-Mi^t-allurgique do St. 599, 795r 

fp) Staaaano 89.871r ; 

(P) Von W’llmowMky and Plrper 

(P) Teatnip and other* 871r 

(P) WanUU and Marchant 14.5 , 

(P) Whitnuore and Carroll 361 

nhwirkt arc ; Admkiaion of gas lnb> — (P) Norsk 

ttytlro-Eb’ktrisk Kvaelstotaktieaelskab 872, 8i2r . 

«l«otrio arc ; Apparatus ft»r closing . <P) Hole 

and Olsen • • • • 89 

electric arc: Kleetnales for , (P> Norsk Hydro- 

Kicktriik Kvaelstofakticaelakab 872 

tlvetrlc arc for melting or extrocUng metal from 

M ore. (P) Kreftiiig 850 

Kleetrtc afo for metallaiyy. fP) Renuerfolt .... 569 

«leclrlc arc ; Protecting the electrodes In : 

(P) Dnmn and ^hemmann 555 

(P> llronn and othern fWar 

dectrte arc ; Htabillsing means for . (?) Gnyc, 

and tkmthcrn Power Co 1 

.ufoettie brass ; Melting kwaw In — QlUelt and 

Lehr 

aieetrle; Cathode* for . (Pj Sodfatn Fioeeift Co. 66^ 

^eetctc; Ckmlaetfor^ . (?) Snyder 7^ 

Itbi^ cmothle — (P) Oftlhane *^1 


l^tnaoea^Mif. ^ ' "" 

electric; Klcctrode holder !« — : 

(h (ice. 1. BlektroetahUnlagen 4M 

(P) Krupp 4*7 

electric ; Klectrodes for : 

(?) JJl 

(P) Hinckley, and National i;arbon Co 660 

(P) Krupp .\.-0 JH- 

Ebictric for fixing nitrogen from the air. (P; 

Swtt. 

clcftnr, for fixing nitrogen ; Klectrodes fur . (1) 

Scott 

electric : Incandescence btidies of boron for . (r) 

474 

Kloctric induction : 

(P) Benjamin 971 

(P) Helfenstftin 5fi6r 

(P) Hiorth 796 

(P) Mixxly, and General Klectric C’o. 


699 


255 

600r 


312 


Klectric induction- for rehning stwl. Frick 
Electric — for making fcrro-ulloys. (I‘) Soc. Electro- 

Metnllurgiqne tic St. -Heron 

Eh'ctnc for making stable boron nitride ; 

(P) Comp. Franc- P^^nr riiif' ' «t. des Proc5d4s 

'J'lHiniHon-lloiiston 

(P) (Jencral Electric Co 

Electric for making Ht<*ei. (P) Levoz 

Eleelric. - for the manufacture tif aluminium nitride. 

(I*) Coutagne 

Electric —— for medium t,einp«‘ratur(‘H. Schmelz 1055 

Electric lor melting ctijtper and Its alloys. (P) 

Stahsiino and JVtmot 6.54 

electric; Method of heating - — especially for making 
aliimmiuni nitride. (I*) Soe. (jeui-nilo des Nltrures 

427, 555e 

Eleclin for metalliirgual piirposts; 

(P) Huckman 489 

(P) StJiHHHiio 490r 

Eleotrii' - —and method t»f working them. (P) 

Bayard 1017 

Eh'elrieimero- - - lor fractionating in'uerHls and alloys. 

Fletcher 104 

elnTrie, ft*r proilueiiig ferromanganese, ferro-silicon, and 

other alloys, l.iniiig for . (I*) Ges. f. liJek- 

troritnhlanlagen, and Uodenhauser 319, 361** 

Eleetne — h>r prodiieing high temperatures. Tlcdc 

and Biriihraiier 753 

Kleclru lor retlnclng eottper and otlier ores. (P) 

Hampton, and t'oiiley F.leetric Furnace (\» 794 

Electric reduction (P) Frickey, and Noble Elec- 
tric .Steel t'o 87 

cliMtric; Ueheating of — . (P) Fischer 90, 427r 

electric, Ueimerfelt 1210 

Electric resistance . (P) Davies, ami Gallenkamp 

and Go., LUl 10,59 

Electric resistance and its use for treating xinc ores. 

(P) I’omp. pour le Traltemeni de.s Mf^taux et 

Minen»is imr rKleetrleiir* 

elect rle . MoUry . (P) Bemis, and National 

('nrlMiu Gy 

Eleetrie — with rotary flame for treating gases and 

vaiiours. (P) Mosr'iokI 

Eleetne shaft - - (P) Grafts 766r 

Khictric single- or multi pliasc for treating molten 

metals (P) bescurn 794, 970r 

electric smelting ; Goollng the lower electrodes of . 

(P) Krupp A.-G 869 

electric ; Starting the urea of . (P) Scott 427 

Klectru* for treating lamp Waraenta. (P) CooUd^e, 

and General Klectric Go 651f 

Klectrln vacuum — — for high temi>eratures : 

Ruff 1016 

Wolf and Miiller 145 

Electrh’ zinc — — -. Peterstm 657 

Electric xlnc with integral condensers. (?) 

Thomson 86, 819, 425, 426 

electrolytic ; (’athode tor ; 

(P/ Hewnrd and others 665 

(P) Sodium PrfK'cas Go 709r 

for extracllng xlnc from its ores In a vacuum. (?) 

llerter 66 

Feeding devici's for roasting . (P) Stout 926 

Flre-gTat(*ft for gas-producer , (?) (Hbbons and 

McKwen 1146 

Firing witli pulverised fuel. (?) Brunner 641 

Fuel feeding devlci.s for . (?) Greenstreet, . 685, lOOOr 

i im . (P) Fcloks 762 

Gas-llred : 

(P) Priest 009 

(P> T<»oth £40 

fias-ffred cupola . (?) Gautier and Esnelln ...... 68 

Gas-heated . (P) King and <jthcra 066 

gas- ; Mixing ns and air for . ( P) Hoelter 18r 

Glass . (?) Bourrtu 

for heating gawa. (?) Olwon 

for heating ingot* : Oontlnttosa . (?) t 

Heating of retort tot ttialiixig coal gaa, *tc, 

Bsmonr y«rtilB»l-Ofea G«s. 

tortbelgaljttf^^ ' 

.1 


400r 

92& 


756r 




pwdMlkwi of tofin Md ^ 

{toKtoMrtui mdbKuM 'fOMtt^*-^V'(Fi ‘smdB* ! ! i€u 

fiitild-teSi liMled Up{^ for meWng, mneltliic, 

raftning, «to, (P) nrtoe 654 

Maoliaalcal loaitlng . (P) CUude ft70 

IteduMlcftl rooting with helical hearth. (P) 

Banctte S8 

Modkanlcal for roasting line blende and other 

sulphide ores. (P) Kessler 300 

Kegais , (P) Knight 706 

UmMna ; 

(?) Churchward 88df 

(P) Hall 860 

(P) Meilen, and United Aluminium Ingot Co... 664 

Xeitlns and apparatus for stirring or agitating 

molten material therein. (P) HaU 1005 

lor melting brass; Tests of natural-gas fired . 

WoU and Burr 006 

for melting glass. (P) Holle Iii07 

for mtsiting glass or metals ; Tilting . (P) Lsmbot 

832. 882r 

lor melting glass and other fusible substanem , Oil- i 
fin*!! : 

<P) Higharo Manufacturing Co 486f 1 

(P) Ilotiikopf 354 I 

for melting glass, smelting metals, etc. ; iii(]uid-fu<*l 

fired . (r) Siegwart and SU^art .... 342, 063f 

for melting metals. (P) lUitcliff anil Itatcllf! 026 

Melting-pot . (?) Oopp^'e 36lr 

Motal . (P) Hall 320, 3«Ir. 425. 650r I 

Metallising — . (P) Matliewson ami I^aist 5P8 [ 

Metallurlgical : 1 

(P) Addicks and Brower 144, 836 | 

(P) ('ase 264 ; 

(P) (rrocnawalt 026 i 

(P) Hibbard 425 I 

(P) McOabo 1016 I 

(P) Smallwood I44r ! 

(P) Wedge 320, 598, 1161 j 

imcbinurgira) : Eleetrleal boating vlevlce for . (P) I 

Wedge 800 

Mctaliurgleal and other— — . (P) Williams 350 j 

rnctailurglea) , lleeeiit progress in the abatement of I 

smoke from — . Sehiffner 1160 

metalturgical ; Use of pulverised coal in . Lord,. 83 

Muffle . (P) (Uirran 320, 1005r 

Mullle for produemg sine. (P) Koppers and 

Lengersdorf . . . 870 

Muffle for rednetlon . (P) Roltshelui 321f 

Muffle and similar . (P) August’s Mulflo Furnaces, 

Ltd., and August 608 

for obtaining easily oxidlsabh* metals. (P) Zavelbcrg. . 700 

Oll-flred , (P) Burden and Bnrdon 68 

Open-hearth — : 

(P) Albert 8.36r 

(P) HieineiJS 755f 

Ore-roasting . (P) Braeq 360 

Preventing deposition of carl»ou in reversing , (P) 

Tschudy 583 

Process for iiiiiug (P) Hldred 469 

Producer and regenerator . (P) Btewart and 

Bethel] 74lr 

for producing gas and coke ; Vertical retort . (P) 

Koppers '68 

for producing metallic powders or coatings. (P) Schoop 821 r 

Rabble onus for roosting . (P) Stout 1058 

Rabble shafts for roasting . ( P) Fowler 026 

lor refining metals. (P) Wills 205 

Refiractory lining for , (P) Herpek, and Hoc. 

Otoerale des Mtrurcs 737f 

Refuse destructor and like . (P) Hcorer, and Mel- 

dnims, Ltd 1170 

Regenerative : 

(P) Kgier and Blair 14 

(P) Rouleaux and Laughlin 780 

(P) Walsh and Priestley 632 

. Drovlded with regenemtivo chambers. (P) Poetbjr, and 

Poeiter Oes 408. 583r, 7.37r 

With regencrativo firing. (P) Wendt, and (Jeorgs- 

Marion-Bergwerks- ii. Hiittcn-Vercln 737f 

Regenerative gas . (P) Siemens .. 342, 470r, 860, 051f 

R^nerative open-hearth . fP) Bogerson .. 871r, 927r 

Regenerative, reversible . (P) Knox Pressed and 

Welded Steel Co 654 

Reeuperator . (P) Htubblebine 1041 

lUttuliiting arc . (P) Hcott 361 

Mating . (P) Hiemons 144, d21f. 836r 

for reheating, annealing, cementation, or tempering ; 

Beml-oonUnuoiis fired with coal or coke. (P) 

Conor 070 

Removal of eedimente or erusta from rotary and like 

(P) Ahlmann 906 

Retort------. (P) Londrees and Worley 821f 

ReveHwmAoiy Hoc. Pranp. dRxpiott, de 

li^ Bpfictoiix A Banto ISemMfatora ISO 

, miineinMVe Mm StoOMae' ' 


(P) Fowler* and Padllo Fonadfr Oo 

(P) Lairt 

for roatiing or drying oree. (P) Ridge ....... 

for roasting or drying ores, etc. ; fitiimi tor me cliaB to il> ' 

. (P) Hjfinxig and Homtuol * ^ 

for roaating oree ; , . . . , 

(P) I)c Hplrlet 

CP) J*lketty jUlk 

(P) IKavelbcrg ’ ITOt tWv 

Boaating fur oree and the like. (P) Oabirtt^. , 

fur roasting ortM ; Rabbling appliances foe methantonl 

. (P) Harris 10#^ 

for roasting, reducing, or votatiilsing metals from ONCb , 

ftc. 0*) Timm tH 

for roasting or smelting ores. (P) Buchholts, and CHI* 

Flame Furnace Oo., Ltd tlftf 

Rotary . (P) Uburehward Hr 

with rotating hearths, (P) Beocslnl CementgyAfi Uttld 

li(‘Szv6oyt&rHas4g W 

Halt-bath . (P) Braj'slmw and Braysliaw Ufl 

Screw or worm conveyors for rlutrglug rotary rednetton 

. (P) Bourcoud 49$ 

Hnieliing : 

(P) illveroll lOU 

(P) Williams and HoldswurUi 1014 

for steel making ; (VudMc eerm electric . Nekbltt Wfi 

Stirring device for mechanical roasting——. (P) n 

Metallbank und Metaliiirgischn (les 794 

sulphate ; Scrapers for agitators l!» . (P) Meigtor* 

Lu(>ius, und BrUning 28* 48df 

for treating ores, etc. : 

(P) Beskow and Ram^n 4191 

(P) Fre.y 18 

Tunnel — h>r tempering, eementation, ptc. (?) 

Richter m 

Ftmrium ; The colouring matters of . Besssonof! »Wl 

Fuse coiiH)ositiuns containing jdiostdmrus ; ManufactniO fit 

. (P) Deutsche Watfen- it. Munitioimfi^ntra 791 

Pusoc ; 'Time-burning railway signal — — . (P) Rmu^^and 

Central Railway Signal Co 7 ..,. 9H 

Fusel oil ; Production of . (P) Scbockciibath. . . .889* 4977 

Fushun, China ; Ammonium sulpltato plant at-^ 741 

Fusible siibstanees ; Apimrntus for melting and^projoetifig 

. (P) Morf 7Wi 

Fusion of highly refra«'tory materials. (P) Podim .. 700, 
Process and apparatus for electric . (P) Qrabowfky 899 


Process and apparatus for electric - 


(P) arabowMty 899 


thrlaciite and a-ethytgalactoside ; Identify of — . Piw^ 9lf : . 

Galallth; Manufacture of . Bonwitt [$99 , 

Golangal oil; Constituents of . Fromm and Unok '7U . 

Galbanum oil. Semmler ond Jonas ' m l ■: 

(Mlega offimnaiit; An alkaloid from . Tantet ...... 414 

Gaiegino; Constitution of . Taorct A,,, \ 

Galicia; Production of petroleum spirit from natufal iM ^ ^ / 

in . Roxanski If ' ' 

Gallic acid ; Derivatives of . Schwenk tffi V 

Preparation of—. (P) NitritlabrJk, and HamM.. 849; - 
Oallocarboxyllc acid; Manufai’ture of tito blimuMit MUrjHt ' ' V/ 

. (?) Bayer und (Vt 277, 6l4r, 70r, ml: 

Oallocyanines. <Vmi under Oxazine dyestuffs. 

Gaiioflavin: '/VV 

Herzig and Wachsler 

Galls; Constitution of taimin from TurkiMi and ffhlimn . 

. Feist and Haun ’ 99 

Galvanising metal sheets; Process ami means tor-—. * . , > 

(P) Folland, Morris* and Griflltha ..«#>,». '199 

wire, Itoops, sheets, etc. (P) Field and otben «I9* fO# ^ 
wire, sheets, etc.; BaGi for — — . (P) TombnU 499 < 

Gambler ; Chinese block . HomtuirlMfr and AfMltoifi HlV^ 

Garbime ; Manufacture of alcohol from — — . <P) Mfikyui Itif « 

iTeUiod for disposing of . (P) 

Haxt4 ffl 

Prooess for utllii^ - — . Oh Kibaim ,'^11®;’';*^ 

Garbiio Powor Co.. ~ iilyyi^ 
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?AaB 

“•n>|lSilS!ri»i Uttic Sjj 

(P) TapUy and Aliady 

analyiiiM owtwtHiiw for trtatinR wHh meaaurrd 

uoantitjeti of a liquid touK^ ot <1 ) Hidnemann . . JwO 

Analyniii of coal with the ituntr bufetU-. Cwik6 iJ4- 

analy^en hy Iractloujil dl-till.ilion at low UmiMTHtiiwa. 

Wofl and • • 

AplMimtuit for thr ratitlylu coiuhiwliun of — . (If 

Hdtrnldt and Krh K(-r . 

Apparatus fnr drtt'rutifmtion of hm/Mic in nhiuiiniitinf; 

. (|»;hor, llonhaihlrniK- d’ KclulriiRf pur In 
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rotary tubular kiln* ; Method of . 

Mnd, atone, grit, and like luatorial* ; Metho<i and 

mean* ior . (P) Coleman and Coleman 468, 1192 

aubatunm by the heat generated In forming metallle 

lulphidoa ; Procea* for . (P) ; 

aubatance* unilorlWy in an electric arc; Procc^aud 

furnace lor (P) Von W llraowaky and P!oiK>r 5ua 

value of fueU ; Method and device for measuring the 

. (PWunkers l 0 

vegetable and mineral matter ; Kiln lor 
Waterhouae and van Mater 


(P) 


950 


Hedge ^i^pln^jind Uii^lnga ; Aahe* of a* a aouroe 

BhhiMmu paper ; Bfloota of mineral loading on the pliyslcal 

QUidit^ of . Beadle and Htevena .......... .108 

mUp; Influence of addltton of -—to che^cal and 
meohanlcal wood pulps, on the phyaloal qualities 
ol the paper produced. Beadle and Stevens .... 688 

HWWIrgtttma<««t*M(Morl4,); Oil of . FranoeKonl and 

Bomaglotto 

BMivn: Produethm of by the electrical discharge. 

OoUle and othew 

Hemp I Analyticnl charaetet* of raw and bleached — . 

filanml and Malateata • . . • • 688 

' Ohtinciers of the fatty substance* of . Bianehl 

amd Malateata oox 

Hakwal eoloarlng matters of . Blanchl and Mala- 

* teata 

tJWBlaidanedlOM from caoutchouc. Harries 864 

MertUtg oll» : ConatanU of . Lund 756 

Mfvaa ruldter. 80 $ undP* 'Rubber. 


^ PAOl 

H fgwjH^sH^ Utt ^ trantfaa didodlde ; Prepanttwi ol j 

Hexamethylenetetramine-methyl borate ; Preparation of 

. (P) Wchmlt* * 

2 4 6 2'.4^.0'-Hexanltrodlphenyl sulphide ; ^eparatioii of 

and its use In making exploslvea ; iai- . 

(P) Hartmann_ -.i 44 

(P) SprengHtotf A.-O. Carbonlt 

Ucxanitroctliane. Will Vi * Vf 

Uexosc*. Formation of aldehyde diulng fermentation of 
— . Meuberg and Kerb 

Hide fleshings preserv ed with J 10*21 

. Vereiu l>cut*cher Ledcrlelmfabrlkon 162 

powder ; Adoption of standard ' — • • i,* ' 

Treatment ol raw . (P) Henderuon, and Hender- 

triniming?"^m m'u' by-pr^uct In the manufacture 
of glue from . 

“niJi5StW"in 

. (p) S74 

Manufacture of glue from — • Cambon 

MeUkod of dressing . 840 

Method of storing . (1*) Allen ...... * • • • ; • ■ • 

Preiiaration of for tanning and dyeing. (P) 

Proccw Vor^dcgreaslng - -. (P) ‘ttotm’ 158r 

{?S f "r mStall ■;«. Bord^ ai» 

lleport. of International Comn^lon for the 

tion, cure, and disinfection of ^ ocymour 

■ri„. ■’S.* ot uid uw ivolinw ui 
TriXS' ol • (P) . 

Treatment of before tanning. (1 ) Moore and 

Trantom .tS' 

Homogenising liquids; Method of . (P) Berberich . . .102 

Homoiiatuloln ; (.’onstiiution of - Lf^gcr 4.V *• “ 

and nataloln ; Optical isomorldeb of — and their 

reciprocal transformation. LCger 

Homopiperouylamlne ; Prei»srutiun of ^-nionoalkyl dcrlva- 

lives of . (P) Becker ■ . • • • 

Honev ; DeliTmiiiation of formic acid in . 

and Hoepmann ” 

Determination of sulphur in . Nottbohm and 

W’ulnhausen 

Enxyme* of . Ootho 

Honeys; Examination of Belgian . Lodont ♦.» 

Hop bitWr subsUnces ; Determination of 

extraction wlUi carbon tetrachloride. Seibrigor . . 37 

Hoppers for bUwt-furnaces, gas producers, etc. (P) Babcock 

and Wilcox 

Hops ; Aroma of . The volatile oil In relation to the 

geographical origin of the hops. Babak 707 

Nitrogenous constituents ol . y ‘ * JIJ 

Production of extracU from . (P) ' on Hotat . . 650 

Uordeiiiuo ; Phenol bases homologous to . Von Braun 332 

Horn , Manufacture of products floaiUr to from 

albuminous materials, etc, (P) Plinatua .... 6M, 550 
Manufacture of substances similar to from leathu: 


053 

830 


477 

365 


, Hmw 


MumidtA.-a. *» 


scrap ; 

(P) Daiugaard 

a*) iiamgaard and Eaamuasen 48* , 

Process for dissolving rapidly. (P) ConUnt and 

Porrot 

Hornbeam leaves; Volatile constituents ol . Ourttus 

and Fransen ‘®V 

Horsehair ; Maoulacture of artificial . (P) Sanlav^ 646r 

Production of artifleial from nitrooeUulose solu- 

tlona. (P) Borl and Islet 74* 

Horticulture ; Cse ol hydrocyanic acid In . Sargeant 

and Edwards 

Human bodies or their organs ; Hardening or mummffying 

(P) Fratarcangell 878r 

on the weathering of 

210 

m 


; Influence of - 


Hanley . 


Humic substances ; 

BilicatoH. Nlklaa 

Humus of acid and alkaline peats ; The 

In heavy clay soils ; Determination of - - ^ ^ 

The ni^en of . KeUey and Thompwft ^0 

Hungarian natural-gas wells fjj 

Hungary ; Chemical trade to. , 


Xjcipely • 


Hungary ; Chemlou trade in .. 

Hesolts ol (irlU^ ttttlllsew to 

Hurter Memorial Utimt. Halw — ^ 

Hytounlga ^^ i 



ajtaaatiSBa. 


-m • 


fAQI 

HrliMtittlse ud Ito homolociias ; Pt«|Mntk)ii of Mito of 

(P) Decker ttO 

PrenMUoii of from dihydrohjrdnuiUiiliif . (P) 

Bayer and Co 2«), 50Sf 

HydiMtis alkaloida; Determination of . Otiell «85 

Hydrating aand'lltne mixtures, etc. ; Apparatus Itu: . 

(P) BntoUlfc 27f 

fiydraxine ealta ; Reduction of rhlnratee to chloridoH by 

with the aid of a catalytic Mubatance. Hodgkinsou 815 

Hydrasoie acid ; Manufacture of . (P) aUudlnger ... «tt8 

New laltB of . Wfihler and M.^ln 788 

Hydrocarbon content of concentrated lemon olU; Deter* 

mlnation of the . Bbcker g76 

flames; Watcr-aas equilibrium in . Andrew .... 308 

liquids ; Increasing tht; lighting and heating et&oicncy of 

. (P) Swanberg 580 

mixtures ; 'lYcatment of liquid . (P) Uense .... 18 

residues ; Distillation and cracking of light — . (P) 

Von Oroeling 586 

Hydrocarbonaceous substances ; Apitaratus and process for 

treating . (P) Scott 1150 

Hydrocarbons allied to torpencs ; Synthetic . Haworth 

and Fyfe 788 

Autoclave apparatus for transforiuing . (P)Renard 845 

from carbides ; Production of — . (P) Tistrhenko and 

Plauson 244 

with conjugated double linkages , Preparation of unsatu* 

rated , Kyriakides 502 

Conversion of alipliatic ■ into alcohols. (P) De 

Lattre 058 

Conversion of carbon into . (P) Tlschenko and 

Plauson 412 

Conversion of heavy into lighter : 

(P) Hall 1140 

(P) Planes. Ltd., and Thompson 542 

Conversion of higher boiling into lower boiling petroleum 

. (P) Gray 1044 

Conversion of into lampblack. (P) Bosch 420 

Conversion of mineral into oils of lower boiling 

point (P) ZemJng 304r 

('onversjon of — * Into products of lower boiling point. 

^ (P) Retiard 412 

Dehydration of . (P) Dubbs and Dunham .... 824 

and their derivatives ; Production of . (P) Badische 

Anilln und Soda Fabrik 984 

Detection and determination of solid in admixture 

wiUi fatty aci^s. Vorona-Rinati 1214 

dissolved in mineral waters ; Determination of gaseous 

, Hauser 888 

Distillation of ; 

(P) Rosen 240 

(P) Soc. Anon, des Combustibles liidusiriels . . 248r 

Fdectrlcally-hnatcd boder or still for liquid . (P) 

Dolort 054 

Electrochemical oxidation of aromatic . Flchter 

and Stocker 756 

Hydrogenation of cyclic by means of sodammo* 

niuni. Lebeau and Picon 037 

Hydrogenation of polycyclic by sodammonluin. 

Lebeau and Picon 018 

Manufacture of a combustible liquid from heavy . 

(P) Hall 868 

Manufacture of gas or hydrogen by decomposing the 

vapours of liquid . (P) Berlin Anhaltische 

Mawhinenbau A.-0 190 

, Manufacture of unsaturated : 

(P) Matthews and others 48r 

(P) Perkin and others 874 

Manufacture of volatile . (P) Hense 847 

Method of dehydrating -- — . (P) Hcring 767 

In natural gas ; Process for separating the . (P) 

Khppera, and Koppers Co 1002 

from pi^ ; Extraction of liquid or their halogen 

derivatives. (P) Tlschenko and Plauson 244 

Polymerisation of diethylenic . Lebedefl . . 1228, 1224 

from polymethylenes or mixtures containing them; 

Manufacture of aliphatic . (P) Sommer 707 

from pomnethyicnes : Preparation of aliphatic . 

(r) Steaua Romana Petroleum Oee 101 

Preparation of sulphur derivativee of . (P) 

Steinkopf 278f 

Proem for obtaining liquid . (P) BchUl, and Con* 

tinental Gaa Compirassing Corporation 824 

Productiott of oils and other products from materials 

eontalning . (P) Wilson 912 

Purl^tlon of liquid . (P) Rioter 74lf 

Separation of by means of liquid sulphur dioxide. 

Edeleanu 848 

Sepantion of mixtures of saturated and unsaturated 

by means of potasslnm permanganate. Namotklne 1229 

Separation of mixtures of unMturated aliphatic . 

(P) Du Pont de Nemours Powder Oo 884r, 884r 

Simiutaneous oxidatioo of latumted and nnsaturated 

by potasaium permanganate. XiMmer 502 

Treatment of : 

<P) Rosen MO 

tP) Soc. Ai ‘ 

TMigiNit of heal 
TMa^of ' 

In, 



SydroeailKiiis*'-*eaNi . 

with two donbie linkages; IsomeHo ^ 

of . Xutaoherow Hi 

of Uteh. Baidwelt and oUwrs ,,10, lOM 

Hydro*Qarotin. Beeohke VII 

Hydroobloric acid , A(^a of on jdoohol. KItpt 41^ 

Apparatus for wndensing . Friedricb 100 

Continuous production of dry — — from potMHtom 
chloride and siilihurlc acid. (:i^ Meyer and Klggli VI0r 

Determination of arsenic in . Tartkdl 610 

Determlnstlon of arsenic in — Rapid method, 

Koelsch ?4 

Manufacture of . (P) Niald, und Gou^ OheiiMcai 

Co ; o«« 

pickle liquors ; Apimratus for treating waste -***~-, 

(P)8Urck m 

Solubility of silica in . Wundor and Buloimann . . tVO 

solutions ; PreclHe standard Isution of *-*-*, Andrews , . U|# 

vapours ; Apparatus for condensing . (P) Lebmlie tU 

Hydrochlurides of primary aromatic amines and tbsk 

derivatives . Isolation of from redtiOttM 

nroducts of nltro* and oUier compounds, (r) > 

Pomeranx Mi 

Hydrocyanic acid ; Catalytic combustion of to nttflo 

oxide. Moldcnhaiier and Wehrhelm 748 

content of cherry -laurol leaves. Wester Ill 

in crude coal gas ; Roi-uvery of the nitrogen of the — — ' 
as sn sramonititn salt. (P) Boutii MetropoUtnn 

Qas Co., anil Kvans Ml 

in feeding stuffs ; Determlnstlon of , and Its 

ot^currenco in millet and Guinea com. Furlong . . kOM 

Formation of in the distillation of coal. IMinmoil* 

bach 711 

from linseed ; Rato of tiberation of . GolUns and ^ 

Blair Ml 

Manufacture of — from gasjturiflcaUon realdttss. 

(P) Fabr. de Prod. Chlm. de Thann et de Mathouss, 

and otiiors Ml 

Preparation of by destructive distillation of hsSt 

molasses. Albers M 

lYoductlon of gases containing in the eleeltlo . 

arc. (P) Konsortlum f. Klektrochem. Industrie .. VI 

from retort gases ; Recovery of . (P) Coleman .* V 

Use of in horticulture. Bargoant and Edwards ITT 

Hydro-extractors ; • 

(P> Irwin 1041 

(P) PoUnd Oil 

Centrifugal . (P) Longsdon Ml 

Hydrofluoric acid. Rutf and Braun 109 

Hydrogen ; Absorption and adsorption of by palladium. 

Halla V9 

Absorption and adsoriition of by wood ehareosl 

at the tciiqicratiire of liquid air. Filth 189 

Absorption of by paliadiuni and palladium atioy*. 

Bfeverts 701 

Absorption of — — by renniHj cupi>or. Btabt llOl 

and air ; Dllutinn-tlmits of inflammability of mixtnras 

of . Coward and Brinsley lOi 

Aptiaratus for the electrolytic prodiution and ooUsoMon 

of . (P) Bcnkcr Ill 

Apparatus for producing >»' alternato oxldlttog 

and reduction of iron. (F) MesscrschmiU 117, IMP, 

lOOr, MOP 

and cerium , Reciprocal action of . JoukoflF .... 1190 

Determination of by a mooTfleation of the Jas g ST 

method. Wibaut Off 

Dissociation of * — - into atoms. l.angnmir and Maekny 919 

Electrolytic cel for gsDeratlug . (P) Burdett, mu 

Burdett Hauufa^turing Co M 

Electrolytic generator for oxygen and (V lOllS Ml 

Electrolytic production of . (P) Knowles Oxygstt 

Co., Ltd., and Grant A t§4t 

from formates ; Technical production of . Levi sad 

PIva 110 

or gaseous mixtures containing it ; Pnioesf and appamtos 

for brinidng to reaction. (P) Ker VI 

from iron ore and steam ; Reducing and oxldtsing appa- 

rains for gonoraCing . Beflto-AnhatuVril ^ 

Maschlnenbau A.-G VO, V0r 

Manufacture of : _ , 

(P) Badische AnlUn und Boda Fabrik tt, U, Mr. 

268. 650r. 59Sr. BSlf, Ollf, 

(P) Berlin* Anhutische Masemnenbau Ill, 

(P) Bills 

Manufacture of by deoomn 

tar, oil, or liquid hyon ,, , , 

AniialUsche Maschlnenbau A.-O t IV, TMT . 

Manufacture of by decomposition < ' ‘ 

Plnlsch A.-O V * • ‘ 

Manufseture of tos^r with oarbon mOilOglM 

and nitroM. (P) Brownlee and othefs 1991 

and nitrogen ; Manufacture of mixtarei o< salh 
for making ammonia. (P) Xoepp ond Co., i 

number of mmi meiftial oiis slid es mt i al oR 

nd mm ol 
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ojtyaen ; CAtaU'tlu inilueuce of oopper oxkle on tile 

ooniTiiiution of . Joanni« 787 

and oxygen ; Ignition jKilnle of inlxturoe containing 

electFOlytic. — OIxon and (irofta 800 

Preparation of »»y auto-conibiiHtion. (P) Janbert 7Wr 

PrepMratlon and commercial u»c» of . Crojwley 1186 

under ureMfun* ; Mctho<l of working with . (P) 

Bomiichu AnIIln nnd So<la Fflhrik 266f 

ProcfM for liquefying cfoann-rclal by cxpanelon. 

(P) LUlenfcW 1164 

‘producing plant , Meant combined with for 

fegulatlng fluid j>rcwmr«i therein. (P) Dempater 1046 

Prodtt^lon of hv alt4-rQAte oxidation and reduction 

of inm. <P) Miwnjrhniift 136, 137. 313, 313, 60Sr, 598f, 
201, 866r, 062r, 062r 

Ploduciion of by meana of hydrocarlxmt and 

•team. (P) Ikdlache Anilin und Hoda Kabrtk . . 818 

PorMeatlnn of . <P) Budiache Anilin und Hoda 

Fabrfk 266 

Rate of aolutlon of — - by imfta<Uum. Holt 671 

Solubility of In Iron. Jtirliich 1053 

TTte of manganeae and iron orca in the t'atalytic pro- 
duction of . (P) Meascraebraftt 201 

from water ; Klectrolytlc aiqiaraiuB for producing . 

(P) fckK.'. Anon. rOxhydrique Fran^lae 24r, 76 

Hydrogen peroxide ; CoiniHtund for making . (P) 

Jacobi 312 

Deoompoaition of in alkaline H<iIutionH. Schenck 

and othera 592 

Determination of ai'eUmliilc in » — . Marden 501 

Determination of — nt high dilutiona, and ita dia- 
tinction from oxygen and nitrogtm |H>roxidc. Pring 254 

Dliplaeemcitt of acids from aalta by — . Hporber . . 185 

Bleetroiytlc maiiufacturc of (P) Henkel und Co. 644, 

. , . . 608, 83lr 

and hoxaiuetliylonotctniminc ; Prcpuraticm of u wild, 

ttable eompoiuid of (P) Dlamalt A.-H 220 

Tncreoalog the keeping (inalltlen of . Action for 

InfHugenu'nt of HaraHon'a patent 063 

Manufoctiu'e of : 

(P) Henkel und (‘o 153r, 062f 

(P) PletMch and Adolph 200, 040f 

Manufacture of atable — . (l») flchadluuif, and 

Rocflalcr and UattNkehcr ('hemical Co 1009r 

l^hotocherolcal dcconijamillon of — . Mathews an<l 

Cnrila 352, 691 

Preoervation of — Walton and Judd 1086 

Preowation of by means of acetanilide. Clover 21 

ProooM for increasing the stability of in neutral 

liquid or solid meiUa. (lO Merck 831 

roew for atabillHlng caustic alkallue solutions of . 

Deutiiehe Hold- u, .Sllberschclde Anstalt vomi. 

76, 750r 

■olutiolu ; Process for |irevcnf4ng the di‘com|)08ltion of 

. iP) Faragu and Uoiida 831, 83lr 

Byntheais of lOO i»er cent. by the silent electric 

dimhorge. Wiilf 420 

Hydrogen nlphidc from artlflclal graphite. M’lxalcoi'k and 

Bkiont 255 

fnift coal gas ; Hoparatlon of . (P) Bergh 542 

Ookirlmctiik! determination of aniall quantiUea of . 

Meektenhurg and Rosenkriiuxcr 352 

from *»iw» ; IVocew for ^moving . (P) BurUieioer 4l2r 

ProoMi for producing , (P) Hall 187r 

Production of sulphur from — by treatment wltli 

sulphur dioxide. (P) Feld 602 

HydragoUkUug fats ; Oandum dioxide as a (Xkubyst in . 

Korauuin and Hchick 756 

lutAy aeMs ami other organic commiunds ; Prui*ess for 

- — . (P) Wlmmer and Higgins 32r 

oils Mid fata ; Metallic catalysts fur use In . (P) 

Hyrom 767 

dM OM the like ; Apiwratus for . (P) Kills .... 428 

oUl, etc. : Manufacture of catalytic material tor 

m Kills .. 32 

oHy mateiial ; Process lor . (P) ElUs 20Hr, 908r 

OiiMktc mibsUnm ; Process for : 

<P) Dssstng 43r 

<P) Vsfeln. i'hintnfa(>r. Xlmmer und t’o 844 

lion. (P) Broohet 890r 
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Wkhtlfrt 7.85, 786 

MBMKMUidi with oliidiatlo ethyleulo linkages, In 
of nickel imdor atmospheric presMit. 

jmd Cabaret 1113 

eow^MmT urlth e^tenie Bniumes, in 

— “"*^nickci niider modet^ picsMin. Hrodiet 

IIW 


fAw 

Hydrogenations; Reaction velocities of cs^ytic f*-** In 

presence of platinum block. Vavon 87# 

Hydroglucol, a reduction product of dextrose. Fischer .. SU 
Hydro-lpccamtne in true ipecacuanha root. Hesse ....... 61X 

HydroI]^ic agent for oils and fats ; Preparation of a solid 

or liquid . (P) Sudfeldt und I'o 480 

agents ; Sulphuric acid and sulphonic acids os — . 

Armstrong und Worley 96# 

Hydrometer and speciilc gravity tables. Joseph and Rae 991 

Hydrometers. (P) Lucas and Smart 1117 

Hikes* . Natural Physical Laboratory Report . . . #98 

Hydrostrychnine reagent for the colorimetric determination 

of nitric acTd in water ; Preparotion of the . 

Denlgis 107# 

Hydroaulphltes ; Analysis of . Wild 104# 

Direct prciwration of anhydrous from aqueous 

hydroBulphite solutions. (P) Chem. Fabr. Ories- 

helm-KIektron 76, 790f 

Electndytlc preparation of . (P) Bodische Anilin 

nnd Swla Fabrik 92# 

Manufacture of — . (P) Chem, Fabr. Qriesbeim* 

Klektron 866, 866r 

Manufacture of anhydrous . (P) Kinzlberger und 

Co 643, 921f 

Hydro-urushlol ; Derivatives of . Majima and Naka- 
mura 91 

dimetliyl ether ; Kynthi sis of horaologues of . 

Majima and Nakamura 91 

Hydroxides ; Behaviour at some meUllic with suhitions 

of ethylonediumiiie. Traubc and L<a*we 698 

Electrolytic manufacture of metallic . (?) White 862 

Preparation of metallic . (P) Cochlovlus 484, 485r, 66# 

Hydroxy-acids ; DecumiMiHition of with soda-lime. 

(tari«*nter 102 

Preparation of acid chlorides of . (P) Karezag and 

KoiH’tsehul 048f 

Hydroxyun^raqulnoneb ; Kxaminatlou of with refer- 
ence to their dyeing properties. Hilttig 589 

Hydroxyauthraquinonesulphonlr acids ; Manufacture of 
ohriuuiutti eompouiids of — — . (P) Badische Anilin 

und H«xla Fabrik 348r 

p-liydroxyarylurHime acids ; .\pplicHtion to suspend a 

ttatent for -- — 1028 

o-Hydroxyazo eompounds derivisl from a.-naphthol. Chorrier 

and I'osale 827 

Hydroxybeuzoyl-i>-bensoie aelds, their homologues and 

derivatives ; Preparation of esters of . (P) 

Bayer und (.lo 277 

Hydroxycarboxydiatrylcarhinols ; Manufacture of . (P) 

Bayer und Co 161r 

Hydroxy compounds ; lyrogeoetlc decomposition and 

catalytic dehydration of . Kyriakldes 612 

Hydroxy derivatives : Production of aromatic . (P) 

Act.-Dcs. {. Anllinfabr 966 

Hydroxy-fatty acids ; Manufacture of esters of . (P) 

Chem. Werke vom. Dr. H. Byk 8. r 

Hydroxyl groups ; Determination of bv means of alkyl- 

iiumneslum halkles, using pyridine os solvent. 

Tanberg 279 

Hydroxylaminc ; Detei'tlon and determination of . 

.Sehrower 667 

Hydroxybimlue nitrite and oUier salts ; Preparation of — — * 

(?) TovUe und vom Hole, and Kronen 667 

Hydroxymethylanthroquinones in rhubarb, senna, and 
caseara ; Deterrainatlon of the free and combined 

. Dads : 1071 

rt-Hydroxy-s-methylfurfuraldehyde ; Production of w 

from carbohydrates, and its influence on the dqttt- 
inination of pentowns and methylpontosMDS. 

Cunningham and Don^e 1Q24 

2-Hydroxy -1 -naphthoic acid ; tV of In printing. 

Ueilmann ft L>., and Battagcy 66# 

2.3-Hydroxynaphthoie acid anilide and it« use in calioo 

printing. Lomanowitsoh 120# 

arylkles and formaldehyde ; Manufacture of oondema- ‘ 

tlon iJToducts from . (P) Chem. Fatw. Ocieo- 

helm-Elektron 742 

Manufacture of arylkles of . (P) Cihem. Fabr. 

Orieshfim-Eiektron 70, 47flr, 742r 

arylides; Manufacture of ozo dyestuffs from 

(P) them. Fabr. Oriesheim-Elektroii Ol# 

oryUdm ; I'se of in dyeing and printing. Kunort 

47# 


4-Hydrox:|r^CTtjriatt^l|jly d i itM^^i ^^ dffreloiMm. 


p-Hydroxyphenylethylamliiv ui mnuM i ^ 

of and Rt fomatfon by loeUc 

and iMfo 





' ■ ’V’ ■' ‘ ' , , fljQg 

WiM^; . l«ln m 

.llnK>l!M)rit6i ^Miitned by tbe InteraeUm o! gueouR tmon 

lU^tkM biUMMi. Stook *Qd £iuni 64i» 

H^poeblortte bleaching tlqnors; rontlnuons production of 

(f) Deut^e ^Ivayworko 7W 

^ttypCN^loritait Btabtltty and oxidation-potential of . 

GontrlbnUon to oataiyelii and a hypoditorite-carbon 
oeU. Hohnann and KHter 917 


Ice^lourt: Production of on cotton yarn, cora, etc. 

<P) Chem. Fabr. Gricehcim-Klektron ... 73, 196f, 747r 
Ignftion of oasoouH inixt-arca by the electric dlacluurge ; 

' Coward and oUiere 541 

Thornton 688 

of gaaea ; Apparatus for determining the spoed of . 

(P) HofalM 686 

Illlp6 nuta. Voigt 672 

oil from Mauritius 147 

Imldes of alkallne-eurtli metals. Uafertand MikUtuz 21 

Imperial Institute. Techni<‘al Information Bureau 1088 

Imports; Prohibited Britwli- — 1038 

Impregnating eoiniKMitioiis ; Manufacture of , (P> 

Kberhard 33t, 267 

fabrics, (x>rdK, caiilca, et<*. ; apparatus for (P) 

J)cst7ilwts 183 

materials. (1*) Von Waltiier 184f 

materials which are difticult to periucato cximpletely , 

Ptocess for . (P) Weller 252 

materials; Manufacture of — . <P)Koth 606f 

subsbince from sulphite pulp wash? lyes ; Preijaratlon 

of an . (P) Pollacsek 248, 746r 
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structures ; ^imposition for covering . <P) Porter 488 

structures; Prevention of corrosion on-——. (P) 

Holsapfel 996' 

in sulphuric acid : Determination of . NlsJenactt . « ; 

Superflclal metallisation of cast . (P) Marino . . , 

•Uunium alloys. Lamort 

emd tltauium ; Use of *' i^crroo ” in the quantltatlva 

separation (rf , Thornton.. tT9 

TranaformaUons of — *-at higb tMhpwatures. Hoadg , 

and Takifl 88 

The v^-tranatormatioli of pore and Mm 

nt carboih tlUpm/ iini 
nmtMtaiOtipvt 
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rAOB 

Iron— 

Trettiutroi tA — ; 

<P) DlWftore fl97, 927r 

(?) Uwon m 

(F> SyixUmtdo Proc61^M4tAnun{i<|u(>« &»7 

'rrontmont of ttwlteft — - . (p) Joliiwm . . . 49H, li27r, 970f 

ttw^meni «f puro . (P) Intemattoual Miital 

?rodti«t« (’« mUtr 

TlMlttneiit of — to romovr difwolvwl goinn, (P) 

OMtlllK , . : ‘m, 42«f 

tUIMMteBi *00 carbon ; ( 'h<'tuiciil and mechanical rcUiioDa 

«( . Arnold and lload. 423 

la iwrtar; CoUirlraetrlc detcrminaiioii of , Ctotho Ml 

«*t«r main*; l><*po«lt» in caat . t’anagrandl and 

1070 

irtth waler : ftevcntiblc roaetioim of — . Chaudron.. 022 

W«klln*'P<wdcr for welding . (P) KtNengr&ber 

310, 42flf 

wlr^; Aimealing . (P) Wwida 204 

wortu; lUillnatlon of tlio waKti' heat of . (P) 

fiammler 420, 400f 

-zinc all«y«. Taboury 922 

Iron compounda with organic Kuhataiiei^ ; Action of 

lUagncMium ml ta on complex — . Unartaroil ... 501 

-cyatNiffoii cumpoiiiidM ; Jitm . Wiillama 1(K)7 

iodide; Value of prcfk'rvutiven in S 3 rnip of . 

Bcringcr 942 

froAO liquida ; Pna'cm for removing (P) Jliickiaiid 

Buneet 7fi0r 

nitride^ Oliarpy and lionncrot 480 

nitride ; Manufucture of (PiMargolcH .549 

nttridca. Moldcnhauer ami Uroclw 74M 

oxldfl ; Bcluivionr of ■ with hydro«<*« Mulphlde. i 

Alkali Ina|wx't<tr'« reiKirt 861 j 

fiboanhldc from uikiys ; .MeflKMl lor Hcparating free . 

Stead 183 I 

Witta of fatty aclilK containfrig iirwiiii! and plumphoriiH ; 

Preparation of - (P) Hcinemann 503,767 

aaltfl of volatile fatty aeida ; Holulilllty of in orainie j 

aolvente Application fo (he iietectlon of tlicae I 

aclda. Agullion 437 ■ 

aulphidca ; Action ot on oorijicr Holntiona. 

Croaadali) 488 

Imtin ; Preparation of un oxidatimi product of . (P) 1 

MAFtcr, Luciiifl, uiid Hrllnirtg 1151 i 

laobomyl acetate and nirnphenc from pineiie hydrochloride ; { 

Preparation ofa mixture of . (P)lluder H90f i 

Itoourcuniln ; SyntlMwIa of mi — Heller 544 ' 

laomaltooe; Hynthcllo- - Von PrlcdrlchH 328 i 

liooltrogen tetroxlde of flawdilg ; The • Mflllcr 362 ! 

laoprcM from commercial tnriM'attnc. Hcrty and Oraham 1073 j 

Converalon of dinicfhyliilicnc into , Kutacherow.. 833 

and ltahoinologu<*)i; I*rcj>aratlo« of . (PXierlach 

and Kootachau 374 

Manufacture of — 

(P) IhuUschc Auilin und Soda Fabrik iOlr, 277, 

278r, 807r 

(P) Bayer und (’o 600f 

(P) Karle and oUicra 942 

<P flrom 48r, 767f 

(P) llcincmann 6l4f 

(P) Kyrlakklea uml others 607 

(P) OetmmimlfjiHky 876 i 

<P) Ruder 374 : 

Physical Constanta of ~ ■ . Ifarrlea 700 ; 

Preparation of^ . Kyrlakldcs 602 

Preparation of — frmu oil of tunx-ntlnc. Andrejew 876 

Synthetic caouHihouc from ~ — : 

iHkrrles 325 

Htcimmig 207, 480 | 

IlOpropyl alcohol ; vSynthcals of . lAvilla Llorenz .... 1223 | 

lanetryi^nine ; Pharnuico-dynamic action of . WIkl.. 1111 i 

Italy ; Exportation of acids from 1804 ' 

Importance of the stroll ferous zone of . (laldl . . 9tKi ^ 

Oppoitnnitlca for British Trade in — 897 I 

Pronfbitlou of wrtain exporta fwiii 897 \ 

Ivory ; Uanufacture of pnalucts similar to — — fn>m i 

albuminous siilishinccs, etc. (P) Plinatns .... 6.58, 669 | 

I 


Jams: Batmntlnation of salicylic acid in . derger — 1199 

JiaailJactareof-' — . (P) Douglas 216 

m* I Add, day <ott dccoloriscr) in 767 

woU: ConatAntsof . laind 7M 

and dMttlcal trade of IfM 

ftw aw lit liwiwwiu, .«■* » „ .> . t -'i. V..W r'-'i®, 

pSBPSISnlMi JMSNpnT' '<»** I 


JtAfopha eurcai seeds ; Toxicity of . Pelke 

Java ; Soil sterility in . Bedebocr and BerUiout 1066 

Jeffrey pine ; Oleoresin of - — . Schorger 80 

Jellies ; Manufacture of . (P) Douglas tl6 

Jigfdng; Process and apparatus for hydraulic, . (P) 

Klcinbcrg 869 

Jower ; Use of sweet as source of sugar or as fodder, and 

variation of the crop during growth. Annett — 1069 

Juniptrunt oxycedriiB ; Essential oil from tlic wood of . 

Huerre ' 940 

Julo from India 476 

waste ; (Conversion of into isjft, curled, woolly 

fibres : 

(P) (leisberger 828f 

(P) Seidel and Hei'^lnTger 740 


Kalgurli Hold '.Mines . KoftHtiiig sulpho-tclluridc gold ore ut 

tjit. — UriiiHden 202 

Kaolin ; Adsorption phcnomoiia of . Harris 669 


(P) Hcc 


648 


314 

264 


313 

79 


Adstirptlve jaiww of . Boiilnnd 

Apiioratus for wusliing and separating 

and tloulson and (!o., Lt«l 

i utalytir effect of on the union of hjdrogcn and 

ox>gcn. Joannis 

Hauses of ulasticity and alii**!! properties of . 

Ilohlauu 

•felsimr mixtures , Deformation study ot . Wilson 

Kilns or apiairattw for drying . (P) Oil-Flamc 

Furnace (ki., Ltd., and Biichholtz 81 

TeinprTature at which the combined uat r in is 

exiielled. Tlioinson 201 

Kapok and Uio IdthT principles, w’n\es, and r**Hin contained 

therein. Matthew and Htrelcher 1216 

seed oil ; Hardcnosl , .Mellana 701 

Hc«l from Zanzibar , 1001 

Karabach works (Drals) : Treatment of •vipper mattes in 

the liasic eoiivcrtci at th'* — - Kolasnikow .... 690 

Katalahn gum from Northern Nigeria 495 

Kauri gum : Treatment of and apimratiis thereof. (P) 

Raymond 298 . 981f 

Kelp ; AvailnblUt> of nitrogen in . Uolleii 800 

Extraction of potash salts from (?) Wilson, and 

Paclftr Kelp Ck) 358 

industry ; Tlie . IL'port to the Boartl of Agriculture 919 

licachiug of iKiUssium cliloridc from freshly-cut . 

Merc amt Lindenuith 1066 

Kelps of the Alaskan const ; Doniiiogitlon of giant . 

Merz 184 

Keratin oomiKUind ; Indurated . (F) Holdsmlth 1216 

-like snbstanci'H in animal products; Heparation of 

particles of flesh mid skin from . (?) Berth . . 799 

Kermes , The dyestuff of . Dimrotli and Scheurer .... 067 

Kerosene oil ; Behaviour of naphthenic acids in the reHniag 

of . P.vhAU 781 

Peroxidised as motor tucl. .Selden 1146 

Keto-bases and keto-diamiiiOH ; Preparathm of (P) 

Buyer uml C’o 1U3, OlBf 

Keto compounds fn>m ketones and alkylaminoinethani'S or 

tetm-alkyldlamlnoincthancs . Protlnctlon of . 

(P) Bayer imd Co 669f 

Ketone from chlommethyl-w-bronwpropyl •.ariilnol; Pre- 

immtlon of a . (P) Davis, and Ell Lilly and Co. 1171 

Ketono-t'yaidiydrins ; Preiiaratlon of stdenlum derivatives of 

. (P) Alb^ 667, 880. 986 

Ketones ; Catalytic preparation of new . MaiUie 487 

('atalytic preparation of penturaethylenic — . Sabatier 

and MaiW 601 

(kmipamtlve value of imtalysts in Uie preparation of . 

Senderens 160 

Direct catalytic hydrogenation of diaryl . Sabatier 

and Murat 847 

Manufactiite of from monohalogen derivatives. 

(P) Fabr. dc Prod, de (3UoU« (hrganique d« Latre . . 876r 
Sobaanchmldt .... 


Metbod for preparing oycllo . 

Preparation ul fatty and aromatic from acids by 

meam of mangaaous oxide. BabaUorand Matths . , 
BcduoUonottheoarbonyfgrottplii-' — to the niethylsue 


wtth v^Ue aikaloidi V 

of Mu ‘ 
K4Ml4«MhAi seeds; Oil 


ftwialnttem attd 


667 

407 

217 

961 




inriMiiMMif wto* ooi&,'ira» cuttap.' 

9^4 18U 

Brkk ind «imU«r ^ (P> Blytb« VO 

Brtckt or qaatriM toriue In tho t»ttoiiu of . (?) 

PhilUip 8U 

te bnnilag clny-wnre : Continuoun . (P> Lon > • 250 

torbnrahvnrpftttin; CtM . (P) Stein etClo. 551 


tw bumimr pbater u( Pwrle. (P) Clcinent 856 

for cntotBMff lime, cement, end other ninterinl. (P) 

CnMlaod and BooUt 033 

DevelopniMit of rotery and their application to 

vimotta chemical and metallurgical prooceaea. 

• 049 

Ihying . (P) Moranx, and Chicago Vamiiih Co. . . . 90S 

for drying china clay, etc. (P) Oil-Flame Furnace Ck)., 

Ltd., and BodiholtE 81 

Firing with pnlverlHed (hcI. (P) Druiiner 841 

Oaa-flrcd . (P) Tooth 840 


andheatent combined. (P) Allan 780 

tor making tilea, pottery, etc. (P) l>reHHler 486r, 540, 021f 
Manufacture of rciraotory brleka from ceiiicnt for lining 

rotary . (P) l*avin de Latargc 356 

Method of heating . (P) Jacobua. and Babcock and 

Wilcox Co 412 

Method of heating rotary tubular . (P) Engelliardt 637 

The preaent Hiatus o1 pr<Hliicer-gas fired contiiiuouH 

in AinericH. McKlroy and Muinma lOul 

PnK'CHH for increaHinethe output of rotary eHiK'<!lany 

as used for aggloinmting Iron <»reH. (P) Polysius 

KisenglCHHcrei n Mas(hineiitabrik 83.5 

RoUry (P) ttilsager 006 

Rotary for prt'iMring Iron ores ft»r nuigueiic cou- 

eentration. (P) SchrOder 488 

Rotary tubular for removing tin' eliemically- 

enmbini^l water in pigments, ospeeially line sulphide 

pigments, etc, (P) Kdppcrs 798 

for treating vegetable and mineral matter. (P) Water- 

house and Van Mater 050 

Tunnel for tempering, cementation, etc. (P) 

Richter 206r 

Kimmeridge idialc of Ht. (Iiainp, France ; Oil rich In sulphur 

from . Domesse and R6aubourg 843 

Einematograph. .See Cinematograph. 

KJeldahl'a method for determining nitrogen ; Modifteatlons in 

Hottingcr 442 

Marino and Oouuelll 615 

method : Homo lirattations of the . Dakin and 

Dudley 377 

process: Destruction of largo Quantities of organic 

matter in the . Carpiaux J05‘ 

Kol-kol gum from Northern Nigeria 496 

Kubierachky column ; Cue of the in distilling mineral 

oils. Oraefe 1146 

Kuknii oil 837 


Lac ; New aicfihol and acid from stick . Gsscard — 875 

Japan ; The cliief constituent of . Hydro-urushiol 

derivatives. Majiroa and Nakamura 91 

‘freatmont of . (P) Freymuth 825 

Lace ; CkiaUng with motal. (P) Hnliand and Holland 642 

Lacmosol, the sensitive comp<ment of the indicator laemoid. 

Hottinger 808 

Lacquer. (P) Aylsworth, and Condonslte (k>. of America — 7ri7f 

BunioM (Thltal). Rosenthal 703 

Chomicadiy resistant glass . Pox 1215 

composition. (P) Aylsworth, and Condensltc Co. of 

America 981 

fires ; BxHnguishing by sawdust 83 

Lacquers; Manulkcture of : 

<P) Ohero. Werke vorm. Dr. II. Dyk 557 

(P) Cohn 88f, 825 

Manufacture of non-inflammable solutions of oellulose 

nitimte for use as . (P) Act.-Oes. f . Aniilnfabr 03, 8.36r 

Laos > Process for refining . (P) Cassard 492r 

Laqtle ack) in alcoholic fermentation ; Formation of . 

r . Dppenheimer 166 

bacteria ia milk ; Apparatus fmr cultivating . (P) 

Mott and oUien 830 

from pyruvic add ; Question of the farmailon of 

l^^ginnentation with living yeast. Keuberg and ^ 

from waste emeW or l^uit hskerim ; liro- 

ducilOB «4 . <P) fiane 274 

in 1 Patctmlaatlon ef-*^ by |lfiiUiig«r*s badnm 




t«9ll0.fsnMnt: Lacb of beiedlMHy ddsnifam i w i 

Laotid ; M anul^' if — ! ‘ <pV 

IN. H. Byk 

Laetoee in condeused milk ; DeterminaMoQ nf hr wimpi • 

of add nwreurio nitrate. Revls and PijraO * . . * ^ ttfl , 

content of diecse r The . Htreeiand IMM » . . , « , iBI 

Determination of--^by the coppet iodUto mellMd. 

Ooie MP 

Determination of by means of sodium hypoioilttm 

Bland and Lluvd I# 

Influrnoe of ammonium sulphate on the apedflo toipjioni 

of . Rusimiann % . , IjMl. 

Lmvulusc ; ('onverslon of Into nuumltol hjr hinirih ^ 

genaiion. (P) Lupivri and Meyer 

Formation of formalddmie and carbon monoxide bp 
action nf ultra-violet rays on-— Eano ...,0. 905 

Qualitative and Quantitative tests for In prcachoa 

of othi^r sugars. Plnofl and Clude ^ ^9' 

Lakes from blHulpiUte coniiiounds of aao dyestttfla ; MapU* 

facturc of . (1*) Badisohu Anilin und Noili 

Fabrik l4lM 

(lok>ur from purpurin derivatives : 

(P) Bayer umf Co 491 

(P) Thun and others IMr 

Labile . Von Iljlnsky 74T 

Manufacture of from anthracene dyeatufll. (?) 

Bayer und Co .974 

Manufacture of colour . (P) Mcliter, Lttolua, und 

BrUning MTir 

produced in liyelng cotton with basic (tyee ; ClomposlUoa 

of the . Banin 19, 

Lambang oil m- 

I.ianip bulbs ; Means for improving a vacuum in — . (?) j 
Von Reckltnghanmm, and Cooper Hewitt BlaetricQb 1994 
1 dsappearanco of nitrogen in a tungsten — . Laapaulr 949 ' 
fliameuts: Electric furnace for treaMpg— iP) , 

(kmlldg^ and Doneral Bleetrio Co 491(7 

-ftlament ; Zirconium . (P) Hansen, and GmiilM 

Electric Co *... tfilfi 

Uses of the concentrated lilamcnt tungsten — In Ihn 

laiMimtory. McDermott 145 

Lampblack obtained by discomposing hydrocarbons ; 4^ioom 

tor freeing from gsses. (P) Bosch . . . , ...... «5r 

Preparation of from hydrocarbons or hydrocubofl ; 

mixtures. (P) Bosch Ill 

Lamps ; Electric glow . (P) Nemst, and Nemit Lamp 

Co fli 

Electric Incandescence : 

(P) General Electric Co 150, 915 

(P) Mackay 1004 

Incandescence bodi<?8 of boron for electric— —• (P) 

Podssus 474 

Liberation of gases or vapours from chemical compounds 

in electric Jncaiidesconcc . (P) Memsos UUd 

I Halskc A.-G 49 

j Manufacture of electric filament . (P) VOB . 

Welsbach, and Welsbacb Ught {Jo 1004 

' Manufacture of eleotrie ineandcsoenos — . (P) 

Himpsou 954 

Use of trani^rent quarts in making roercuir vbpohf 

Land ; Improvement of marsliy -V Finland by iddittod 

of sand. Rlndell Ill , 

Landolphia vines ; Kliminathmofthenon-iad^ifmompOVttOlli' 

of the bark of . (P) Goldrelch and PatgMr ..... 490t 

Xanhxnu Camara ; Oil from the flowen and leavwid— ll 

Kanga .f. pi; 

LanUuina in roonaxite ; Determination of—. JobNltaMi ‘ ,411;' 

Lanthanum ; Action of bromine on . Drownln# . Ji? I, 

from a physiologlcal-ehemhail standpotiit. Bokomy*, ' Hi/ '; 

Lanthanum oxide ; Behaviour of at hl|h tempiUttmidL ' ' 

TIede and BimbrUuer ||4:>' 

ults ; Bactericidal and antitoxic aotton of -'-49 Mm , 
chedera vibrio. Frouin and Boudsky , . , , . . .. ;;.U; Hi 

Lard; Detection of bsof fat In . BOmer MM • 

Mteotion of beef and mutton fats ia . B(taMV ...» 4| 1 

DeteoGon of beef and mutton fats In —by '' ' 

method. Hprinkmeyer and Dlsdrleht 941^' 

Detection of la coconut oil. buttsr fat, mm pM*’ 

fat. B6mor > . . - . - . ^ ill ; 

substitute ; Appsrstus for makiM . QmlMb 

and (Sitshc^ Process Of) ftefl^nfOo. . . .v; r/v/ Hpl;' 

substitute: Msnufseture of . (P) IWW 

Chlsholro Process (HI BeflnlM . t . . vV'U'i f 
Larkspur seed ; Insecticidal value of laid oktnOt 41 Ail’ll 
winiams 

Latex: tmatment of . (P) DavIdeoB 'fliyi 

Nsf afso imiir JUibber. - 

LafbadsrolL imim Ola, liMatlal. 
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822 

262 

969 

553 

74H 

317 

J<9 


1212 

1212 

UW4 


321 

43r. 

067 

9M2 


air 

1158 

30 

116H 

799 


iMd ; AUffad tejMitticMa of nidiam P from rsdioaotive 

try Orignftrd'K reoctton. 8to(>hUng 75 

tnodoi for tilMtrotytU'. purpoMM, Antimoaial . 

(P) Siemm ona A.-O 

•Mittmony alloy*; Dcteniilnation of antimony and 

•numio In . Uc-rtlaux 

ApparatUfi for rrAulng and <lt*«llvtTl«lng . (P) 

Thttm 

•araenlc alloy* ; f9illdlfiraUon rtiJigratn ol . HoJke 

in bismuth sobnltratf ; iH'Uction of . flu^rln — 

Bjittlmm of . Jlaut-r 

In tJin ceramic Induatrv , Probh in of - — . Pctrik — 
chambers. Sr* nndrr Hulphunr acid, 

'Coated sheeta ; McIIkhI of hainplmg and analysing 

Aupperlc 

•<x>ppef*nlckpl alltiyN ; Ternary — Parra vano 

(knxoslon of — , flaines 

Petcrinlnatioii of »ninll ouantitles uf Siegfried 

and I’osal • • 

Pctermlnathni of volunietricaHy in nrea. Alder 

and (Vxdbaugh Wi5 

in drinking water , Cobtriuietrlc deterrmnation of - 

Heoae and I>r»*t 661 

Kl«i.rodep<iSltion of - - . Matliern and <!ockrum .. . 115ft 
and the end prodnet of flmrlum. Holmes ami Lawaon 129fi 
Kxtra^oii of — Itoin (•omplex suliihide ores. (P) 

Fl^vet 

Highly sensitive n*aelion for - - . lwan(»w 

matte ronverting at 'foia le. l^tali. Kucha . ... 

In official substiincea and pn parationa , Limits of . 

Hritish Phannueopa'iu 

ores ; Kxtraetinn of rare inctalH and radioa<'flve nietnls 
from — - and production of a white pigment. (P) 

Ih’utst'iiF. Kcisen del den 

ores : Preparatiim of verv finely ilividcU for an 

olMlutatloii process, (!') Wolf 

ores; Separution of rare itiefals froin—- -nnd ]>ro- 
diiefton of sublini<'«l wliile lead (P) Peutsche 

Felsen (id (ies rranren uml f'o 

ores ; Hmcltliig - In ibc l UtsI -furnace Pahner .... 

ores; Treatment of - , (IM Tlensusan 

isdsoning caiibeil liy a wafer supply Neisser 
(loisoning . Value and imtxutanec for the (ierman lead 
linlnstry <»f bbiod c\aminuflon in — . Hchm-nfeld 
Pumping apparatus for making long pipes, etc , from 

molten — (P) llclaiuge 320, 425, 60H 

Henslilveness of some reagents for . Kegriwe ftOl 

Hcpamtioii of — - from sulplmlc or oxide ores. etc., con- 

taking copis'r ami r.inc (P) Horchera and Menxel H70 

servlcc-nlpw ; Ai'.tion of water on - - . Llverseegc 

and Knapp 15ft 

sllvet-slnc alloys , Tcrnaiy - Hoglteh 1092 

siiver-xliie ores , Treatment of — by smelting with sine 

Malta. (P) liunggntb 69S 

omeUers In (lermany : Working and health conditions 

of — 1169 

smelting; I'm' of tim bag-house in —— Anderson .. 967 

Holid, uiick der*osifs of - - fr«)m lead acetaU’ fedutions. 

Uathers 35ft 

nulpliide ; Hcparatlon of from ores. (P) Miimrals 

fkiparatlon, I-td 329 

ralphldo and sine sulphide ; Method of iieparating . 

(P) Bradford 819 

from tin and antimony ; Pse of hydroQuoric acid in the 

separation of by means of electric current. 

MoSiy ni7 , 

in tinning baths and solders ; Determination of small | 

qnamtlcM of . Breteao and Flenry 1012 i 

and the war *. 1057 

World's prwluction of 883 

workers ; Industrial diseases among “ — . drempe. , . . 1094 
•line ores; Apiuiratu* lor treating (DIsherwood 793 

•ihie sulphides ; Treatment of by the Horwood 

pnjeess. Horwood 203 

liMd acetate, lead oxide, water ; Kquilihrlum in the system 

. Jackson 1046 

ananate, lime, and sulphur spray ; Chemical studies on 

the . Kuth 150 

arsenate ; Manufacture of : 

<P) Barstow, and Dow Chemical Co 780 

(P) I)ow and others 789 

anMwies. Tartar and Robinson 1008 

carbonate; Natore of basic . Kuston 608 

chicle and poUaslum chloride ; Kqulllbrlura between 

•~— In aqoeouM solutions. Demnssleui 254 

dilorids nad i^lnm chloride ; Equilibrium between 

— th jMiueotts solution. De massleux 351 

nltoda sohittons ; Prm'ess lor producing . (P) 

ami Kaar • . 2W 

QftlMHdMmbat« ; Prepamtion of pnre . MUbauer.. 708 

onlia; Production of and apparatus therefor. (P> 

llUlffl 604 

. OikMIe ; Reduction Of . Sabatier and Kspil 1092 

, ../fntMoi ; Determination of the higher — by lodometry. 

Mitbawiqr snd ITvnlcka 591 

peKMlde ; Determination of by the Lux method. 

lldeni • • 420 

nMikts ; Analysis of white and red . Beimrta of 

OaMmlU<w of Amer. 8oe. for Testinx Materials 1019, 1010 
iSMlita; Maaufactttte of — (n HoUey, and 

Am White Lead and Oolor Works I4f 

ltd; AnnlyMs «nd ewnpoettlot of-—*. West Oht 


Lead—conf. ^ ^ 

red ; IVoduction of . (P) Innes g.* ‘, 1 ; • v ^ 

salts of acetic acid ; Manufacture of . <P) Wti^ 

dcutsche Blcifarbenwerke Kalkow 266, 646r 

soluUoim from lead ore , Production of — — . (P) 

Anderson and Knar 20(1 

sublimed white : Production of from lead oref. 

(P) Tk-utwhe FclK(*n Del (lett 81f 

sulphide; Rate of solution of in dilute sulphuric 

add. KoHciikrauzer 7w 

white ; Apparatus for making . (P) Stewart 429 

whiD^, Constitution of . Kuston 86S 

white , Experiments on . Owens 7tt8 

white ; Mamifacturc of : 

(P) (licm. Fabr, R&hnitx 209 

(P) Kuston 83, 492r, 978 

(P) liaiiuigc 149 
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and Dunham 

Tre,‘itnient of the lesidiies from the extraction of 

from grain by .sidventu. (P) Darburger Kisen u. 

itroiireworke 602, 

used for elei-trieul purismes ; Process for regenerating 
— (P) Kriese, und Slemens-Hchuekcrtwerko , . 

Dtllisatiun of used for lubrication. Pellat 

vafsiur for heating or firing imrpose.s ; Proiluctlon of 

. (P) Biirdon and Itunton 

vaixuir ; Manutaetnre of gas or hvdrogen by doeom* 
‘ 4b3rliu-AnhaIti«eb(j Ma.xch(nenbau 

varni.sii substitutes from animal oii.s; Manufacture of 

(P) Kaeinpfe IfKlr, 32.6r, 864, 

xvells; IVmature abandonment of . Fnasibilitioa 

of revival 

Oil*. Analysis of . Kept, of Committee of Amcrioan 

heather Chenusts A*s«)c 

Apparatus for extracting . Bandck 

Apparatus for -spraying heavy . (P) Header .... 

Apparatus for treating with gaaea. (F)Elti«. . 

ApT»ratuH for tniatlng with hydrogen. (P) Man- 

detstam 

Bleaching : 

(n BadMw AniMn niMl Boda Fabrik 

(F) Donaan and oUmw 
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332 
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1044 
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052f 
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1025 

708 
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1105 

191 
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460 
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244 

190 
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from honqi> toed*, ek. ; Procois nxtA ftpiMraiuB for 

^ MrtnMkIiw . (P)»cltmWt 428 

tram e«rbon«cv!OU8 nuittk or other ra«t«rl«ii eonUlniog 

hydroearlKimi ; Produetloti of «nd apparatus 

^ 012 

CataMic hydfogenatinn of . (P) Hagetiumn and 

BaskorvJUe 207 

from coal, ranncLs, and alialpa; Production of . 

(P) ItoIUMon 315 

iJecimipoRltion of iind apparatus therefor. (P) 

Eflutoi' OPIr 

Jkitcctlon and deternjjnatlon of Htiiall (niaritltles of 

iodine in . Kendler and HtUlwr 14K 

IletermJnatlnn of the ncotyl value of . liidland. , 701 

Dcticrminution of tlie insuliihle bromide value of 

Oenuneii 7:,rt 

T)ot<*nnlnatlon of lln> iodine viiIuom of . Meiaeu and 

Winogradolf TmO 

licterminaMon of roHln in — WoKf anil Heholre :m:» 

Determination of uimi«)nHlable matter in 

Halonion 42H 

Drying . (P> Aeland !. 324 

(Dying; The insoluble hrunmb' test for ■ , Sutelifte 147 

Hardened . Mellana 701 

Hardened in competition witii copra oil. Tlioinp- 

«on 874 

hydroRonated : Analytical lonstmits of . KIUn , 200 

llydroRenation of . 

(P) Itewur and Liebinann 707 

(P) iliiinphreys 707 

HydroRormtfon of— -in (Jeniiauy. fiftpko 872 

Hydrogenation of in the MarMeiIlIe« district 874 

Hydrogciiatioii of at the Vcrcin (’hem Werke. 

< lollctas 072 

Jnaoliible bromide value of- — , Suti'llffc 147,073 

Introduction (»f water-inH<iluble — into emulsions or 

M'ntcr-Hohililc bodies (P) Smith 0.'>2f 

Machines fur ti'stliiif the hihrioating properties of . 

(P) Hislop .00 

Manufacture of catalytie material for hydroRenatirig 

tP)' Kills 32 

(P) Fuchs 702 

Manufacture of hydrogenated or liordoncd . (P) 

Kills 

McdalUc catalysts for use In hytlrogenuting - . (1*) 

Byrom 757 

Method of deiiydrntlng -- (P) Herlng 757 

•of the petroleum. Ur, and similar tyjies : Aiiiairatus lor 

distllliiiR . (P) Stenischnelder 543 

Preparation of alkaline-- - for protcetiiig ordnanec 

(P) Westermann 01 

Preparation of calalysts for hydrogenating . (P) 

Kills 208, 208 

PrcjMiratlon of a solid or liouid hydrolytie agent for — — . 

(P) Hndfeldt und Po 420 

ProcresH and apiairatiis tor rctlnlng — by distillation 

<P) Dorm's 31.5r 

Proeess for bleaeliing (P) llaskarvilh! 1102 

j’rocesH and mlNing device for use in hydrogenlsliig -- -. 

(?) ('alvcrt 073, lOlHr 

Kcgencration of catalysts for hydrogenating . <P) 

FTnaml. Venn. Ant. Jurgens Vcrccn. Fabr 557 

from weds; Process for extracting -- — . (P) Turner. . 030 

Tor steam turldncH: Testing and valuation of . 

Hchwara and Marcusson 128 

HUlphonutofl : Manufacture of — , (P) Ross, and 

Stolle und Kopke 01, 324r. 303r 

Hystem for cleaning and purifying - — . (P) .1nhn.soii. 

and Bowser and Co 1102 

Theoretical problems Involved In the cracking of . 

Kittmaii 

Tn'atment of ; 

fP) Lach 

O') Phfllp 

(P) Debr. Strobeiita Fabrlks A.-D.. and von 

Kreyblg 073 

(P) Testrup, and l^ver Bros. Ltd lOOOr 

(^) Wallach 880 

Treatment of combustible . (P) Skadnmn 244 

Treatment of for eracklng, particularly to make 

ligiild fuel. (P) Luck 085 

Tfwitment of — — in the manufacture of fatty acids and 

glycerin (F) Twltchell 652r 

Treatment of with nascent orone : 

(P) Breydell 550 

(P) Hoc. Anon. ElectrJclk et Or,one 708 

Use at heary as fuels 193 

Utilisation of fish and marine animals ns souh'im of- 707 

Tfie vitM-oeity oT Htrevens 100 

Oils; Kssential . Board of Trade Uultctln 1226 

Amber oil. KAroly 436 

Analysis of Bf^lial 765 

Aftmf4ia ariorfirtiiu, L. ; Oil of . Jona 1072 

Artificial preparatlofi of the bine comrmund fonnd in 

flemmler and Jakufoowiea 806 

snnsfa ; VotaUle oil fixHn tiic leaves of . 

QouldiiV and Roberts 1222 

of the new BrtUsh Phanttacopmla. Umney , 1071 

Cklfer oMirm} ; ANentiat oil from the 

wmed Suarra . ftaa 


620 
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824 


C!alaiui»ofi; UonuMtueakof^ 

Bemmier and Snomtti 

Tlmnyi and Bookstroem 

Calytutntfm* MMui ; VcOattlo oil of—. ICUlcf mi „ 

othero im 

CVtrdantoni oil. BorJugsr t • • • Hw . .. 

wood; Oil of Port Orford' . Hchorspr 086 

OhUicsp bltUw orange ; fhameters of oil of , FehavoU tlO 

Citronella oil ; The sesquiterpene fraction of ,tava— — . 

Heinmier and Hf^ioruiti 101 ,, 

Citronella oil; Transfonuation of— *• into rose ofl. 

Oarbier and J.s»cqiiln 40 

Clovi' oil and clove leaf oils frtmi Mauritius 805, 8 (tt 

Constants of various . Rourc'Bcrt.rand ftls .... lUx 

Constituents of — Seminicr and others 875 

Coimilui oil ; .SriHirution and properties of ilte Hosquitcr- 
pones (gurjnnenes) in K.SBt Indian — •". Mommler 

and .lakiibowitr. 566 

Culti\ation 0 / plants for the production of . Cooper 

and Finney 1888 

Ciis-ena (vidivert) ofl of India. Hingh 886 

t'ftmbi3puf/(m aihmlum, Stupf ; Oil of - — from FIJI. . . . 786 

hfxamlm ; Oil of . Schlinmel 605 

Determination of esters in . 806 

Detcriniimtion of volatile acids In — . Umney , . . . 866 

lUmglaH tlr leaf oil. Mehorger 41 

Kucalyptus oils ; Delerminution of the cirieol content 

of - - Harding IHl 

Kxtraction of . (P) M('unler 618, 846 

Fir ; Leat, twig, and bark oils of white — Hohorgor 1072 

Frankincense oil. Hchimtnel 666 

tree from terpeiu'S and scsquitcriamcs used in per* 

fuiiiery. Mann • 886 

Dalanga! «>i! ; Constituents of . Fromm and Flunk 7U 

Dnibunum oil; Constituents of-- . Hemmlor and 

Jonas 766 

<ti>ranliiin oil ; Production of — Mason 1027 

Hflit'hry$um Hiuatik (Moris) ; Oil of . ^'rauceiiconl 

and Hernagiotto 

Hydrogen numbers of some . Albright U18 

huttam CfimoM ; < >il from tlio Howers aud leaves of — — . 

Kanga i678 

liHveiider oil witli high ester content. Uinney ...... 612 

Lemon oils ; Diderminatimi of the hydrm»rlMm content 

of eoneeni rated Hikker W 6 

Lemongrass oil from India 806 

htphantun rugomit ; KsHentInl oil of - ’ De VUmorin 

and I.eva!lolH 6 .... 486 

.Mastlche {ViaUuhui Ifutincm) leaf oil. Vlmartl and 

others 101 

Mint oil; Japanese , Umney ^ 

Neroll oil. Hehimmel ! 6 W 

Ocymum pihnm, lloxb. ; Dll of — . Mhadnrl . . . . 9W 

Dlibanitin oil : Constituents of . Fromm and Autin 4j 

Pagsainguln oil. Hehimmel W 

Putehoiiii oil Lohmann 101 

Pern balsam ; Ksscntlal oil obtalmnl by steam din* 

tlllatloiiof .Hortcll 666 

Peru Lilsa lit III! .Hehimmel 686 

Pine ; Js-af, twig, and (sme oils of the Wiwtern yellow , ‘ 

— and sugar Sidiorger 1170 

IHnufhrtfrophtflhmivlV.pahuitriii\ Tim leaf and twig oHi 

tif - and the nine oil of /’. ptUn^tris. HohOfgef 088 

Bapid determination of eertuin when In solution 

in aicohiti Pennimaii and Randall 1 171 

Relative iM'rmaiience of-- Umney ,'666 

lliwe oil; Com|M)sitlon and adulteration of— , 

Petkow 666 

Rose oil; Preparation of- from cltroncHa oil. 

Harblor anil fyicquin 40 

Sage ; Oil of hlaek • — Burke and Hcallone 1072 

Sandalwood oil and Its application to i»erfumoiy. MaUn 1112 
Handalwoml nil ; Determination of iiantaloi In — — . 

Wende ? 7J0 

SandulwiHxl oil from Mauritius *06 


ill Sevchelles ; Iritlnstry of 

ShO-Dyu and Yii-Jii oils. Nagai 

ToIkicco; Ksscntlal oil of . Halle and Prlb»ni.. 

Vanlllln-hydrochlorle acid reatdion for . (JordallWi 

Vetlver oil from FIJI - . ► 

from West Africa. Rourc-Bt-rfrand HU 

Ylang-ylang oils from MeycheUes and Maurlttiia . . . . . . , 

Ylang-ylang oil ; Valuation of . Uranify 

Oils, fatty : . , ^ 

Almond and apricot -kernel oils ; Acidity 01 — , 

Unmey 

Animal oils ; Improving the odour and taste ol — 

(P) Dbssel ^ W 

Animal oils; Manufacture of oil varnish substltutea 

from . (P) Kaeiuuh; l^, 8 W, 

Animal oils ; Procesii of refining . (P) Baakflrtrllie 

Animal oils; Viscosities of some . Httwana.... 

Arachis oil; ReHiduea from ttie refining of — — . 

Bouchard i.' * v 

Argemonf Mezimna ; Oil of . BhaduH 

Bean oil extracting mill at Dairen . ...... ... . . . ..... 

Candle-nut oil; Twt* of . Itepori ofOogawtttei 

of American Jtectety ter Teothif MaterMi 

Caster oil ; Hy^lyMs of by Ihe ol oa^ 

locds at tew tempemMiraa. . BtenfiNl. 
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fJimlmooBni^oil : Source ot genmi: —/ '^nckV. 1007 
f-^Tiinene wood oil ; Exiintlnatlon of . Vfgxt 

Schunuina 

WitatMM) wofHj oij ; Viwwuy of . streveni' ! ! ! " * iio 

f4ilno«' Mrtiod ol Jo : T fitu of . K( 0 )ort of CommiUec 

of Arwjricori Hoctety for TcKtliiK MatertaU , 1018 

Twoimt 0(1 from Ci-ylon iiml jiillia. ' Y'ratt 1007 

*‘*'’** »n 

: J‘rMunco ‘ of '-HI’. 
Coconut oil ; blyrerido^ of — ' ' Wj'rm'r 

(^■Itvrr oil , (VmHtaMtu of - L.Vr/d' IVa 

*^‘*'Tiliyi(‘n ^ «ii‘«ftI»ouiHabic miiUtV In^-J 

CoDveriilon of -~ ^ Inb, hoIkI aiid piiivoVuienf/ nWuVto 

CotbiWod oj) ; AimlynlH of •' 1-- ‘ Heot ' of 

SiirSy diviilt'd nickel. Hlinw 771 77j 

ttt m U.C „f-_. |.„|„,0, „„S 

^ttonneed olV. Hardi-iii-d' ' - ' ' mAii;;,;. ^2®^ 

(<itt^.cdoll; ITowwidhlcacluni, - .- (P) iinVlicV- 

0.tl«»«i .■ i Wc,. t.,r lr<uV.n«Mid nilnini “ 
JvdIbJe oIIh ; VrocTHN and iiiiii.<iiV«..«' o.; I 


for :::i: ' ’<ia;jal. « remflon 

?;i;' ffl™''"'*’ 

»:'«!; "11 tf India' 

'.nH' ; : ; ; ; ; ; ; .JSI 
U&! "Ill, ""'™ "‘I- ■ ''‘■""■"Pn.-n «4 

llydrtmeutttion of ; crdUHicO 

).I*nc„ aardlnc od; „, , , „vy,; '^1 

feVT' """ ‘ Mcll'n'na ?"? 

te;:'"'"' "“'-“'"i' ■'■■<"-■ oil) ’ 

'Si 


SoeeiiYr ^.nA*7 li " “ nyoroRenanon pnalucta ; 


ywm “fxl «lHUchlur. , ? 1017 

SSr *’"♦ ComiKW tlon of . Kladoti «ic 

IJupfeU... fS 

?IiS • 51"^ 1018 

iSSra-!!' ~on'„, ,JJ 

iortnliriVtuV-kioWn— 

Joya bean oilV ’ VlaRienwi ’-.'.ll' ' ' mAiu.'.: 

fe'Ti IS 


I JRftSii 

! Hwdaned HaIUuw,,.., ’ 

S5^ 0? J Hydrogenated . sS^ioUa 

I rti. *^”xi«^oaandutill«tlonof . ^ 

Olli, hydrocarbon ; uwhwu 

furnace. Haldane 

Heavy oll» aa fuels; Use of 

^”^^“*^*^®*“^***^^®** engines ; Use of *--^*. 
light oil from gas.waiihing oili ;’ Pwe'^iilj’foVseiiirato 

^ ^ hriitStf M — heavy/ or 

TnhrViSi Vn*!? ?li“' Moeller and Woltereck $6$ 

Investlption of naphtherUc acids 

from heavy commercial . Herr 1147 

^ "smrX ' for f-onverting Into volatllo 

ifoBsi’ni * llehnlng l^rocess. Ltd., and 

thc’Umted Stated* .' ! 82S 

M nera oil Industry of the Caucasus air 

Mineral oil ; Manufacture of products from : 

Mineral oil - Process, Ltd., and Rossini 24i 

j^neml oil ; Treatment of . (P) LehnsV .' .' .’ ! ! .* * I044r 

^ FVu^aJd’ fractionating . (p) 

^"‘^MarniJwn ‘constituent’ of* hlihl^^^ 

’ ^^'^'‘'‘^tjon tif TOfiln oH in — ~ II47 

MlutmJ oils , Ueterruination of paraffin wax iti -‘ALl.’ 

Schwarz and von iliilM r ..... . ’ 1147 

^ Phili^^^^ ’ r>lininmhing the viscosity of — .* ' (p) 

WKlnrii "i;;""™ “»'l' iwr'oxmatei; 

.. (™! KnUcSkT 

"Mn'l nf !5'“' 

1 c. Purkhardt 473 

Ckhar;it^''"'‘"‘^'‘‘^” 1 

I ""d'ry 'iwwdm ‘llv'mf r<‘“'''''^“il •■'>»"> lii't« 

! da.}r"'(if, ';lk"4 “““»• «,3, 

; ” ”pnnl£jdiKr^^^ ‘«W »in>te'iind"li(iili« " 

i am; . . (!•) Eutgon. 

“"' p,™ “'Vp) w»1m™‘, ’ P”- 

““XlSTni 

2“ " ® 1H» 

T^nsformer oils. Brauen ^AJ? 

;2s «inT“"»': -ii “ 

oiiv -- - *** p”* io« 

waaoTn?*!^?* S** Koppers Co 

/M.,. A ' Recovery of oils from — * * Avrii" ’ * 

*”*“(P> EiSISSlin*^ medicinal or oosmetic pnrposas. 

j i3s??sa3»?5 ^ 

.O' «— 

"»w« . 

aoW, and p^bn itie anM* * * i>bVkibn/it.* *1*1?'*** **■ '' ' 
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Btlwt HftUft . . . . 1 4 ... 
<Malii«; Axmnitia lor sepoiotltkg itooriM Im . (P) 


(Meoratet of Jefboy and stngle*leAf pinea. Boborger 

<Mmm Mrfjimi i i : Preporation of ]i|dit>coloiired, iKm-lrrltMt 

^ prodttcU from . (P) Bugatulqr and others.. 1 

OUbaaom oU ; CoiMtltuentt of . Fromm and AuUn.. 

OttvooU. nttdcr Oito, fatty. 

OpesflMarth funaoe. (P) Albert i 

lumaoea; Eegenerative . (P) Eogemon 87lf, l 

ftiinacea; Kegeneratlve, rcvenible— — . (P) Knox 

Preeaed and Welded Steel Co 

Opium alkaloids. Ton Braun 


alkalokhi free from morphine ; Production of a soluble 

preparation oontamlng . (P) Hoffmann-La 

le und Co. 


(P) Hoffmann-La 


compounds; Procesa for hydrogenlatng . (P) 

vereln. Cblninfabriken Zimmer und Co 

Orange; Characters of the oil of Chinese bitter . Fenaroll 

pipa; on from . Dledrlchs ] 

Ofo bricks : Clionnel fumaoe for burning . (P) Uamdn ! 

briquettes ; Manufacture of . (P) Paterson 1 

conoentratM or slimes ; Separation of zinc blonde and 

other metalliferous constituents from by fiota* 

tlon or granulation. (P) Horwood 

concentration ; Apparatus for . (P) Broadbridge, 

Howard, and Minerals Separation, Ltd 

concentration; Method and apparatus for . (P) 

Nutter and others I 

concentrator. <P) V.Vatherby 

dust: Process for preparing for smelting. (P) 

Cooper 

flotation ; Experimental eouiributiou to the study of 

, henranz ] 

flotation; Study of . Campbell 

pulp ; Centarifugal llltcrlng or dewatering device for . 

(P) King and Wilkins 

pulp; (kimbined settling tank and filter for . 

(P) Keinohl 

roasting furiiaw'S ; Kubhllng appliances for mechanical 

. (P) Harris ] 

separating ; Pio(*chs and apparatus for hydraulic . 

(P) Klcinherg 


sepaiutiou ; Eiec^ostatlc ~ 


Or« : Agglomeration of fine * . (P) Payne 

Agitator uud filter for troating , (P) Fields .... 

Apparatus lor concentrating : 

(P) Higgins and others 

(P) Micliaelis 

(P) (ihm 

Apparatus for dressing . (P) Veltcn 

Apparatus for extracting metals from . (P) 

MacKay, and MacKay Copper Process tk) 

Apparatus (or extracting metals from by solution. 

(P) Isherwood 

Apparatus for recovering volmiblo constituents from 

. (P) Prentiss and Lane 

Apparatus for reducing . (P) Wile ] 

Aimaratus for roasting . (P) Deni and Holt . . . . ] 

Apparatus for roaming in all kinds of furnaces. 

(P) Biacq 

Apparatus for roasting and sintering : 

<P) Dwight, and Dwi^t and Lloyd Metallurgical 

Co 

<P) Oreenawalt 

Apparatus for sintering . (P) Plock, and Pltts< 

burgh Motalliuglcar Co 

Apparatus for smdUng •. (P) Potter j 

Apparatus for testing . (P) Habets and France. . 

Apparatus for treating : 

(P) Rcinohl 

(P) Sutcliffe 

Apparatus for washing . (P) Brackelaberg 

Automatie recovery of from rivers, waste sands, 

etc. (P) Hoddng 

Blast furnaces for smelting . (P) Bogerson \ 

Briquetting wing as binding agent the dust 

recovered in purifying blasMumaco gasra. Kippo : 
■Calcfnlag, detul^urising, agglomerating, and ilntoring 

. (P) Weeks, and Imight and Lloyd Blnterlng 

Co. ‘ 

‘CODeontrating apparatus for cleaning, separating, and 

dnastfrdng . (P) Harris 

^onoeiitratioa of : 

Chapman 

mCRia|»Baa, and Mtnsdrals Separation, lAd... I 

{ ^pmait and Tuoker 1 

« F) Ctteenway and Dowry gOr, i 

■ 


ConoentratiDn ol oxjte or Qarboiiato-~hy ttio s’ 

oonb^^t^JMen^ 11^ of deadiOMtinff^* 

oontabiing sulpbldstV Bepafattm ‘^) IQiiii^ I 

oontaliffiM^o'; £]^tion '^' 'mkiH 

Ashoroft 

Decomposition of complex . (P) Ball JI4 

Determination of Ume and magnesia in "***-«. Brom, «, Mv' 

Dressing of - (P) VauUn ■yWi'.' , 

Electric furnace for reducing . (F) Hamptitt, iini / 

Conley Electric Furnace Co Mi ^ 

Electrical smelting of and apparatus thw^. Ipy- V, i \ 

Orabowsky 

Extraction of metaU from ; 

<P) Caldwell \ 

(P) Junquera |i|f* , / 

(P) McCormack and others 

(P) MacKay, and MacKay Froeeis Oq 

(P) Wagner ..,^.,116; 

Extraction of metals from pyritlo or other — — . <F> / ' 

Lanoo MQ 

Furnace (or smelting, roasting, or otherwise trantilui ’ 

. (P) Bucimuitz and otiims i> . . , Tltf , 

Furnaces (or roasting : 

{F} D?Slrtct\’.\ Srj;,! 

(P) Gibson IgU^ 

(P) Herzlg im 

(P) Murphy Mg 

<P) Plkfttty & 

(P) Zavulbcrg g70k Mw >. 

Furnaces for roasting or drying . (P) Etdge . , Mlf 

Furnaci* fur treating : . . v.; 

(P) Frey fig ' 

(P) llam^u and Beakow 4||W 

Lixiviating apparatus for . (P) Hobinson ft 

Maclilnc for concentrating and separating — (F) 

Wynne M , 

Mc(5hauicHl furnace for roasting snlphlde— — , <P) i „'l 

Kessler IM- - 

Method of agglomerating and transforming *~^lKiliQiO 

smelting. (P) Truttler 185 

Method of heating in two ciuimben or ratofta 

arranged behind cacli other. (P) Menne. iMftr ' 

Method and moans (or separating . (P) Blaoldhuwt 

and Blackhurst 4M ' 

Mills for grinding, crushing, and pulverialBX (P> 

King, and Head, Wrightson, and OoTud. ..... . lift ^ 

Ovens for . <P) Dre^er 549 ^ 

containing precious metals ; Treatment of Aotion 

fur Infringement of Brown's U.B. patent li|i - 

Process for agglomerating fine . (P) PzotoelUs, aw 

MetalluraTscho Qes fifflf 

Ifrooess for briquetting . (P) Cnislus 4^ 600r,< 

Process and apparatus for smoltlim by miails Of 

induced electric currents. (P) Ooggenhnm ... MiDdfiOy ' 

Process of chluridising . (P) Ledoux ... 88, t44r, MIS' ' ' 

Process for ('oncentrating . <P) dhiu IIM \ 

Process for dosulnhurisiog , (?) Hall III. IM 

Process for dressing by me|ps of gas. (P) Talm 9j^ 

Process for nnlucing ; , 

(P) McLarty 8I| 

(P) Wile 

Process for roasting . (P) Lalit 

IfrocesH for roasting fine . (Pl BuddeusagdBm Mil 

Kecovery of the metalliferous oonstltusnts Of — % <P> JW. 



(P) Alford MirV 

(P) McLarty St. W'; 

Eeduction of and apparatus therefor. (P) MtoWgin 1^ > 

/ '-fro,'*' 

Reduction of 1^ fractional and sucoesilve msMwi « ' ^ 

In a cupola. (P) Trottier .TTT^ MIS 

Reduction of by means of peat. (P) AadtinNHiWd < ^ 

BOO Odclstiema • 

rich In alkallne^rtit carbonates; SxtmotioB . 

with bisulphite solutions. (P) ftfiiithtr. ^ tM ' 

Eeastlng furnaces for . (P) ChibrIcRi ‘ 

Roasting and sintering . <P) Budwut « W" 

Screening apparatus lor (P) Megraw . . ; , ^ ISM 

Separation of . (P) Primoilgh * m ; 

Separation of metallic sul|^e<~*«'. (P) j^nSai. . . . . Mi 
Separation of metalliferous materials ot ftwMIl Imm ^ 







ise 


JOURNAL OP THE SOOIBry OF CHEMICAL INDDSTRf. 


rA«s 


titfu^ront. 

Tfftfttiwnt ot--~cont. 

(V) Hobitmu, and Mi'tallurKicAl Kngluoering and 

t'or|K»rati(m oo, 

M Kiity-lill.. w*7 


Mini aijfwrutiia thuVefur. (P) 


31f 


704 

500 

87 


(P) Hntulilfi 

TrmUiKnt rd - 

DrvmiitJIt 

■""■‘izi, "(V/'K;"" - ' 

rn.tajM.”(p) 

Treat rmid mm‘<U . ,«r’houat',‘. uiui ofhiT 

U > III kK( r . - 

Organle »' flciiH-ntary - ' - . ‘ * 

nmuioimd/. Ai tl.m of aniii.onli/ oi, - ‘ 

jircwKiirrM .stitfdcr 

fimii.ouii.lH ; t oloiir rouftioiiH of with fVjdil.jro- 
ac'tlr acid and tctraiiitioiiMthano. (^laritachkow 7flO 

’’ jCJ 

lonijaaimji,. l»ctcrijiinntioi, of iodine in ■- ' ^ ‘ rkardt 
cniiJiioMnda; iMcrminiition of ov vK-n in |$imu^.ii 

|■|>nl^oumlH . hniiitd or solid Kolofio.iH of - - i.roi Kn iJ 
iiiiuWonH with Witter (|‘) \ i,i,t| I roiiurnig 

conijiioundH ; Miimifai tore of iinwitiirutiHl (I*) 

Matthewa and o|h(>fs • 

coniiionnda ; Pmu chh for reducing - hy hvdrot'f'n in 

ir'K, 

!n,;l' ii'SC ■ _ ; • 

cnnipininda. JtH.ition Inda.,.,, tlic aVriicturo nri.i Voin- 

fonijioimda fsciMiriition of inivtnrca of -- 1‘ ' Vprin, 
lout do ^cnlollrK Powder (’<» ' ^ 

iiHllfw (onipounds. Prcounition 'of -■ ‘ " fPi H«id..r "woo 
matter; Ocatruclion of urge i.i.H.ititlcH ofl ^h^th^ 
KJcldiihl |)loccs^ Cnridiiux 
niwury isnupomidH , Prcparallon of ' rm 
ttTmr and Krli'dricJi ' ^ 

iTvo! inVliaMoIvliiK-’.- 

Hiid llxinn (heir nltioK( n in the form of Koinhle com. 
INUittdH. (IM Sloan and llol.on <'»'«• 

wihKhtncjM ; It^rndnatjoii of iM.lmc m -1 .. ‘ (friit,,.;.; 

- 



Pwcthli^M n. Hoidard <1 Uplolf. don 

OrgaiUMoln of fnctalH of the piutimiin «ronp and of hydroxldea 
of ill^alenl plutiniini and |»aUttdimn. Amberser 

Omudan, Hoon 

Ortamtilo I) Brown (l)janl?idmi. Brown). Schmid 

t)rtl«n\aim(U<-^ciitor^ tl.cir solutions ; Prqianithni of V, 

Oaoiiu Oraniie aa a dycHtiiff ; Ttie ^ aluo of V KnoHmaiin 
Ownlrhtniijj^jn jrnde platinum; Determination of 

tJEnduin catalyst in lut hurdenl»«; Nomiann 

: Pritish 1 la>V under the — 

MalSn*'!’. 

Dvf« Pt the eeramle lminatry; 

Dvcnn. (P) DrcuaJer 

PlilnUm''*^*'’” *'* ■" 

fur tiring ftninH’ia. ete. (P) Zahn 

Over^volUgo. Xcwl)ory 

OwnJa atfoUw and oil. Wajmer and Mueanmnu . 

DxtUttVtUc eNf«r. tJault 

OwilatM^ Prp^rwtion of^^ — by heating ♦iiv’eorreMKindtna 

*i* 

(^uwlnc : • » . • -lo 

OdlomatMi dyffttiiffR and their huou comDouadi- 

„ isss. isj 3 ra-sr-..r:"..“*Ti 


162 

‘.Mr 


88 () 


TiOK 

;J2r 


7C:i 

:l7.^r 


105 

81MI 


601 

713 


lO'i 


4.’lr 


407 


41 

IlHH 

470 

712 

r.44 

751 

756 


037 

.V>0r 

540 

:tr>5 

2.5 

lt»06 

1008 

374 


430 


« 4 fr 


Oxoilne d]restttffa>-eojif, tAOt 

Oxford India paper ”* 

Oxidation by catolygtM ul inorganic and organic orlgiii • 

(.omiwpativr study of . Kwart ’ laan 

and chlorJnaDouJiy means of aqua regia ; 'SiniiUtan^ug ^ ^ 

means and processes. '(?)' LeViii 

process. ' (P) Ellfg and others Sf 

zzip: ; 

,, An ill und So, hi Kabrik .... ^ ^ "aOiWJhe 

Tp) uS™""" p™*' ,, 

soeni vf — ■ V.V.'.V.V.V 30 600 

«!!!." : t«‘pbfhiil,>ne in—. Davis 1120 


spi'iil , DetJTtiimiitioii of H(i!]diiir in - 
M«“iit ; Deteniiimition of sulphur in - 
Sonn‘rviHe 


Mnrsden.. 
- hy enrnbustion. 


Oxides ; Aefioii of jdiosgeiie on - 


111 ban . 




Tiwie 
solutions of 


000 

548 

74 

753 


602 

640 


787 


(D 


Behaviour of some inetallie- -with 

ills.,' By ™rl«m. »l«|c ami 

Irm„ raol^^n k„,l rUvary 

Prep.arutmn of — . ,,1 a minuteiyuiivi,h.d staU* 

Pnaluetion of hghi >olurnin,iUb — ^ espemallv ‘ 
i w (P) Pediord anil Suttun 

I of fused luaguesiiim chloridi' as a solvent for motallic 
— - . nofrnaim and Hoscholo ^ ^ 'ow^amc 

OMdlHing agents ; Stabilised (p) Keinnierich 

proeess lor tr,*,iting water; etc.' ’ (i*) Llndmi' ! ! ! ! ! ! ! ! .’ ! eiot 
Dxfitdigo. I'ries and others ... y2(' 

DxyeelliiloHe m linen goods. Sagi't , . ...... j 


600 

20 r> 

24r 

100 

780 


(>xy.h..|.a,,.r,.I a.„l l,» oompou.Kl, ' L, Malta ami 

Oxydascb 


920 

1220 


etlie 

I'rieMl r, ‘agents for — . p(.s,.t 
lor U,;. J{.;rtroly,|o 

M'l'iimtiw for rnaliin* — ’ (j.)' Woiiom oV .??* 

"'“""'“'■‘“^.,8 — -'"l",.'.,' ■ aiV; ■ (Pi 

‘'"'^'p) ' m wIh™''"" ~ '™"' 


B or pcr'salta. 


lonteiit ,if the gases from ronsting nvrites * Wrioht * 
eternunatloiiof — at high dilution.’ and Its distinction 


|mm ..Hraaen Tml" hJdl^i^rSSlS 

...d w,n„ „t .•n»„aii;.n ia miitaS,' 

aiKi hy.i,„B,-„ (•«taiytii....i;rt of oj,' u,; uii.:i 


313 

111 


322 

354r 


of . .foannls' 

and hydrogen: (atalytie influent of 


2.54 


-«Me on 

from liquid iiir Separation of hv di»tiiiation ' ' 'fp\ 

( omp. internationale de I'Dxi'irfne **’ ajp. 

.lanufartum tr.rtl„,«l <ll.UIIati;,;, Vf ili«ld 

in : I)et<‘rrnlwtlon oif Broiwell 

In waLp . ^'1 J Fmncaiw 

^ ^JdllleV ^ ^07 determining dlMolved 


311 


254 

162 


30 
70 , 

* jg< 

oltla.; of . Kantorowict ...„!' « 

“• Miidter ;; ,2 

«l CWb Banh,rtl tU oSwT. . . .'.V.V.V.'.V • M *» . 



8DBJIICT note.' 


Aimuattui fnr prodadng : 

(P) (kneral Electric Co. 

(p) Hteynls 

(P) Steynle, end SteynlH 0*one Co 

Construction or lining of apparatus, vcswls, etc., lo 

n‘sl«t the action of . (P) Chcm. Kuhr. 

Oricshelm-EIcktron 

generators ; 

(P) Freet, and Stejnis Osone Co 

(P) Held, and TJic Held 

Roncrators : Klcctru* . (P) Denny 

producer. (P) 'I’hoiuiion, und SclentiHc Treatiuenta, Litl. 
Protection of piimim from — (P) Ktupe, andSiemenH 

und Ualakc A.-(i 

System for treating liuuids with - - . (P) Fuss, and 

Ctcneral Klertrie (o 

Treatment, of tihrouR nmtcrliilR with ~ . (P) (ituinder 

Treatment of lujuids bv naHirnt . (P) Unydcl.. 

in Ventilation. Olwenund CIruli 

Water pnrifleatlon by . Ue]M>rt of tlie Ann Arbor 

plant. Pryer 

Ozonidea ; Api'aratUK for producing gaseous . (P) Knox, 

und Knox Terpe wme Ct,. ol Amenra 

Produetinn of giiseons (P) Knox, und Knox 

Terpezone Co. (»f Amerieu 

OzonlKcr : The Churpcntier thermal und its upidieation 

in the distillery und Hiigur fueior.x . Sidersky 

Ozonisation of air and its upidientions. Franklin 

Appurntus for sterilising watir ami uUier Iniuids by — 

(P) Joseph 

OzonlHcrfl ; Kleetrodofor — (P) liemtneriin and Simonet 
Ozonising liquids; Svstein for - - (P) Hntler, und 
Ameriean Ozone C(» 


071 

m 

707r 


790 

m 

266 

i4r> 

H72r 

l>8« 

mr 

666 

8H:1 

1060 

JiT.'ir 

lOJr 


Packing f<ir muehuuTy. (P) L’Air Liqulde Soe. Anon 

material; Acid-proof . <P) Chappell 

PagHainguin oil. Hehlminel 

Paint, (P) Pickering, ftiid Pickering Paint and Pigment Co. 
fllms . Protection of iron aiui steel hy — , Dubtda.. 

making ; Denaturation (»f soya tu-an oil for in 

Austruha 

Manufacture of——. (P) Wassermaim 

Manufacture of metallic - — (J*) Fiiiklcr 

M.*iniifactiire of a weatherproof and ruHt-prevontlng . 

(P) Itrennclscn 652, 

milla. (P) Torrance, und Torrance and Suns, Ltd 

for protecting wood, iron, etc., from sea growths ; Mann- 

faeture of . (P) Rappard 

protection for Portland cement Hurfaecs. (Jardner 

Protective covering to be URcd as a . (P) Willlama 

and llayea 

RuHt-pre venting . (P) Howard 2(W. 

vapours ; Compo.sitlon of (lanlner 

vaiKiuru ; Toxl<‘lty of oil . Klein 

Paints ; 

(P) Chadd 

(P) McKechnie 

Antifoiiling , fP> Collardon :<24, 

Changes oeenrring in oil anil ]»astc owing to auto- 

hydrolysis of the gly(*erid»'s. (iarduer 

Condition of fence eoateil witli whlU* . ILqtort of 

Conimltti*e of Amer. Hoc for Testing -Muterial« 

Determination of oil in oil . Mazza 

Enamel . Meiasl 

Manufacture of : 

(P) Rarnage, ami Iiitcmational Color and 

Chemical Co 208, 4ai>f, 

(P) Turkin 757. 

Manufacture of oil . (P) 8h-lnherz and von Sefialler 

Manufacture of preservative for wood and t^-xtllcs. 

(P) f’omt». Franv- d'Injection imur lu Conservation 

des Bols ot Tisuus 

Practical observations in the prejw ration of Ilmc-arscnic 

. Innea 

Toxic and antiseptln promTtles of . fJarduer 

Cao of fluorides and mituine eompmindH for making 

KUbrnarine . fP) Paterno and Manuclli .... 

Paleozoic plants ; Resins in . White 

Palladium ; Absorption and adsorption of hydrogen by , 

Halla 

and Its alloys ; Absorption of hydrogen by . Meverta 

tn crude platinum ; Determination of . Hchwittor 

•hydrogen alloys: Sperifle electrical conductivity and 

density of . WoK 

Bate ol iohitlon of hydrogen by . Holt. 

PaBamitni hydroxide: Or^nosots ol divalent-^. 
>ml)erg 0 r. 

m. 8m mm ORs, 


661 

121U 

1221 

127 


241 

665 

I6U» 

32 

H37 

71)8 

1215 

931 r 
.33 

»74r 

1018 

33 
208r 

266 

073 

652 

149 

876f 


1918 

694 

1999 


838r 

8:J8f 

92 


678 

368 

604 

682 

280 

751 

751 

m 

571 

41 

1080 

UU 




. nasws* 

Palmitic add, steatic add, ami olHc add ; lUHhnctiive mdloiii 

ol nUxtiurea of Pascal tfli 

stoartc add. tdpalniltin; Tlio ternary ayittofn — 

E>oniann and Klein nffjL 

stearic acid, trlMtearin ; Tlw ternary systMb’^-^-. 

Krcttuinn and. Kropsi'h gjiO 

Palmitic produ(‘tH ; Production and id ilisation of suliihonaled 

. (P) Uvlnstdn ..TT!!: BWr* 

Palmitln, olein, and stearin ; RefraitlYo indices ol niUttlUW 

of — . Pascal 

; Panama l*ark ; Tnwtimmt of to prevent production «f 

separation of dust. (P) Maiidclbauin, and Xauff* 

I maun un«l Co . 

I Panaug seed ami its oil 147 

j Pancreatic extractu . Htabie - ■ -- for industrial use. (P) 

Le|H*llt, Dollfiis A (JaiiHser 01#. 

I Ptijm'er onfntuk \ Alkaloids of • Klee gg# 

! SiilMidiary alkuioids of — - . (ladumcr ] , , log0 

1 Papaveraldine niethosulpiuite , Oxidation of . Mason 

I and Perkin 

PajHT ; ApiHiratus for drying — - lor test puriHiscs. Beadle 

and Stevens ^ 

Ikiniil of Tra<K' litilledn on - — ' , lOgfir 

Cawln for eouttnl — . Sutcrinelster |8H 

Coated - ~ ami priuiixs of making same. (P) Wmle, 

and Corn Prodiiels Rellning Co 

Coinon'MHlon and density of raw materials for tlie inanu* 

faeture of-”- . Readie and Stevens 745, 

from rllffereni deeidnons und eoniferons wihmIs by the 
Ho»in nnii snlplilte pna esscR ; Comparison of various 

Kinds of- — . Headh* and Stevens 545. 

Dry and wet strengths of . Headic and Stevens . . 089 

Drying and surface flniHhIng of——, (p) Pope...... 0§fl. 

D ualuhty ol high-grade — . HmtK'fg 545 

from Hvdiichium - KITeets of iiiincml loading on the 

phyRieal qualith's of . Beadle and Hti^vens.. 800 

Inlliieiiee of addition of Jlidfiehitm pulp to rliomicaJ and 
ine< iiHnieai wood pui|m, on the physi(«| qiuilities ol 

. Beadle and HtevenR 0gg, 

loading iiiatcrlals ; Belinvlour r»f to dyestilfTs, * 

Von Khrentiiui g^g. 

inflc-hine; Arrangement for regulating tlie weight of 
pulp in the stiiif-liux of the — . 0 *) RUdiger. . , , 058 

making; Beating engines for . (P) Marx Ki, 20 , 0 J 6 f 

making. Bleaching espurto grass. f^r . (p) 

Dobsuii gg. 

making. Kxuintnntitn (d eommereial gelatiiis for 

Hiiltubility for - - . Hlndall and*Baeim 182 

inakiiuic: Mpa imlm leaves for 477 

making ; PiiKliiction of eolourlng-maitcr for use In — — . 

(P) Uahn jpgg 

innking ; A'cif/u rmthfuUa leaves from Hwazlland for — — 477 

Manufacture of——. (P) Wallin 478 

Miinufactiirc of a ticxildc and wuU>rproof material from 

. (P) Magnawo 640 , 740 r 

.Manufacture of mottled or iiatternwl — (P) 2 arno* 

wieeki jg2r 

Manufacture of opaqm . (P> Daigre and Bailloul 040 

Methml and appuratiis for making . (P) BueJianan 7 ^. 

Mieroscopirul exumirmtioii of . Kollmatm 008 . 

mills’ Apparatus for clarifying M'flNte waters of : 

(P) Maun uml Co 47g, 

(P) Mann and Heess 

Oxford India a 73^ 

Photographic printing 

(P) Kent «21 

(P) Sury 

Preparation (if paralhned — . (P) Lutz 417 

J^rucesH for bicueliing Hbres for the manufacture of — 

(P) ].juinoy<; .t J 99 r' 

ProeesH for drying (P) Butts Mg 

PriM’ess of sizing . (P) Dubois und Kaufniautt. . . . 

pulp ; AoparHtus for the preuarstlon of . (P) Klee 1 A 2 

pulp ; Apiuiratiis for straining . <I») Bcaun^t 

pulp from bamboo and the like ; Production of . (py , 

Jardino and Nelson JOhfl- 

pulp : The bleaching of ehuinleal with iUggetUoflS 

for a standard metiMsl. Baker ami Jennisnn. , . , 284 

pulp; Centrifugal apiwratns for purifying , (P) 

Fearnley ami fieen 478 f' 

pulp flock ; Prm > ss for briqiiettlijg fuel by means (if dry 

, (P) IlcJnold iff 

pulp; Machines for preiairfng . (P) Beaumoof. . 8^ 

pulp; Machines for straining . (P) Deaumoilt. . 1 U 0 ^ 

pulp : Manufacture ot — (F) Watford EngifliHtiiing 

Works. Ltd., and Paramor flgg 

pulp inauiifacturu ; Notes on sulphite — . Iftoidwirg w 7 
pulp ; MamifacturM of suliitdte -- — . Ktdm 744 

pulp ; Method and moans for blaiuddng (P) 

tJouper 478 

pulp; PreMration of : 

(P) Ba^WUg and CTifsholzn 180 , 4 i 7 r 

(P) Jackson liir ’ 

(P)Bt«waft ..C m 


m 


^ onoDOtt mmm. 


9Ami 

^ **>' '«— ««1M. 

"“’’’iuUrK '* 'iiiiitiiitiVif U:i; 

PuJp; Tmttnent o(— — . (Pj llirx on* rlH® 

B«niovHl at jiik from vntiicd '-^' ' ' 1046r 

nbUng; I'n immUon of m li!03 

<’o. of AnM rk,tt ' A^unham, and Cotieln 

utan^fdB and i^mx-r teVtijla. ‘ crowi 

atock : Dryiujt uiuciiitic for — <*28 

Crane Co . * Woodaonie, and 

euitabie f<ir wciirliy Wn>oui‘ii '■ ' MnnnV.U •<■... 1162 

(1*) MrnzioB and aK * Manufacture of . 

aufwrllcial nirtalJiKaf jon of -™-- ' ' rpi ‘lu* V, ■ A ^OS*- 

TeaiilordaJS^^ «riK^: ::::::: "IX 

*' *"li»u?r'‘I“’!‘, Vot' il'ryiiii - 

I'apua ; Cearu rubber from * - 

l^aracaat'in romiioumls; (‘oimtoaiffmi n..^ 

aoiue nnd tbHr n tZ,, { . VnwtW^H of 
and IbrnworUi l<^><bt'm>. Vttn siyko 

motor , . . .\' 

wax ; Adulteration of 


(P) 
UeadlV and 


, AUmUjiaiiwji 111 - - aoiiK - . • 

•“ !?"""'>• .Alr*' 


in tin ^ ‘ 


l*orke« .... 

mi'(lilHlIi”^'lUk’imi„’ oila i,y "<i.kl 

il;', -Vn.iiiaitair.-.r-;::: -) 

Separation of 'mdid • 


Schwarz 


Holdc 


244 

<181 

90b 

1042 

1147 

684 

242 


(I*) Mattlicwa 


„ (!•) Altana. <(,». f. Cl';! ," th«a. 

Ptttldahyd..; Man,ifa,uir..:,l-A! 

Park City, I'laii 


806 


1J49 

941 


1011 


Partial prewurca of liouid imvinp,!. . ’ li' 

menaiiring tJm - — . JtoHanotr 

PM.ivltyofnicUlH. PyerHand UnSn 

^ ; J»^’ard of Trade bulletin on - * 

i*r()xaratJon of j*arHittmxl — , (p) i ,,♦? 

PwtcurlalnR upiairatua f,i, malt boveraL 

watPta, etc. (p) Krikaoii * ’ «eratt*d 
ercam^jniJk, etc; Ap,.raL -fo; ’ ua;rin-^ 

*0‘< npiiarafuii f,)r 1-LL' ’ Vt>; t.- 

ndik; Apparatna for’-- (pj 1106 

Party rnagw^; ticiairaf Ion of tln> liquid ,n ’i; ;*• 

am, dry.pr.Hing 

Patchouli oil. iclimaim 821 


Patent eaMea: Henortu of.^ . 

An.-u™. 

t ornpounda routAinina uuatable (ixvaen’ 

«. "iwu-.rr’' F'n*- 


ae^km of oilV’ (ir^ by M«^ivc 

j CoriMiratlon .. “‘^«>trutn>a (o. t Sulphide 

“■ 

PPWioua meba bt'arlnir mi 


SsSfeS^jS:: 8“ 

«», 1U8 


Peat 


, , WA9ft' 

Peorllto; Production of granular- hv h Vi 

ih electric vacuum furnace. Ishcwak?**** 

i* J Bacterial treatment of - - > ••“••• 

By-pitKluctefrom— 

„ (PlS&er.. . “ APPMAtii. Uierefor: 

Extraction of water from — f!»u»on 244 

1** 

sss 


1091 

860 


860f 


TI«d»cnko .7. 7777, “d von 

,, .'*''JJ'l'n<lon?"aTwo«eS;"^ ** inecliinicai ***** 

,.„ ■— .' ■ (P) ®®*' 

I,;!™"''"'” !!' '"hlile Iigiil(l8"lii>m mi’ •■/,;,■•.:■ 803. S04r 

' Ko'U*. '»■" —.1?) sffib^r7„a >**’ 

Regenerative (,ven for 'r-n’riy;.;. 643. 865r 


Hvn,Sir*il'‘"^S 4« 


Removal 
TeBti„, 
»<xl« which 




and ilernstein. , 246 


(jlf wKn patent , . 

A Strong 


964 

oil 

954 


{TO Rlgb7 and 


77P ™"fc ■ (j-i 

T„7fF"?"™7 '‘■'""“'f “O foVothM 


862 

963 

878r 


maiion of /i»\ i. iVv «78r 

by we^f«bogWa„*B.*‘'“f nj, >«» 


648 


Treatment of 

and ntliem *vwuii 

wc™c,ri«"UCi!w:""'’^’~^^ '(piRtaby; ' 
fcJii .<>~’ ' <«' Aidi,*;,- Vna^i .*'"’* 

UtUlaation of 927 

SS;i^SsS&“a a 


Peaty BuUtancee: Heating Iaa 

mechanical dehydration (P\ ^or 

Pectin sulnrtancea in bect^«rr7 J - 826r 

Polta ; Proceag for dvelng 1’ ‘ ’/m 111 74ar, 916r 

p™c.™„^; ,« 

Pwijniln grow, from the itaikta'Ai *» 

PfotalM*. tartynwo Inilt. .nd . *00 

Pootaae.; Pk,^ .bwXr_!!"^..U : W 

8M 




Pentoaana ; In6uence of thr ' » 

p««. **— ' ''<• !!. 

Papper, llatectfoii of t8l 

todttrtiy of jfff^ * ^**7y Ig. 







WmSU 


Veptoaea; PreiMuatitoii of fenwM oompoundt of . (P) 

Hoflnuuui'Ia Eocfao und Co 4S 

Fer*ad<la from aldehydes; Preparation of . (P) Con- 

oortinm f. Elektroohem. Induatrio 42, 503f 

Formation of from oroaiiie acids and hydroncn 

peroxide. D'Ana and Prey 41 

Perborate preparations ; Mannfartore of stable, easily 

solublo . (?) Veroln. Pabr. f. Lnbomtoriuins- 

bcdarl 484 

Washing powders containing and tlicir analysis. 

Jnngkunz 363 

Perborates ; Electrolytic manufacture of . (?) Oriitcr, 

and (3iem. Pabr. Orlinau, Landrihoff und Meyer. .. . 24r 

Manufacture of : 

(?) Homi)ol 780 

(?) Henkel und Co 061, 062f 

IVocesH for dehydrating . (?) Lie)»knccht, and 

Itotowler and Hasslacher (3w‘inieal Co 780 

Stable mixture containing . (?) Wunsctie, and 

Pearson und (Jo H60r 

Perchlorates of aluminium, chromium, and 'magnesium. 

Weinland and Ensgraber 74 

Analysis of by a new rcfiuctloii mctliod. Russo 

and Sensi 270 

of aromatic amines, ripaillno 712 

Perehroinie acid ; Ih-eiuiration of i)lue lliesenfold and 

Man 310 

Per-eoinramnds ; Washing and bleaehttig with alkaline solu- 

tlons of . (?) ('Jhem. Werke vorni. Dr. II. Dyk, 

and others 20 

Perfumery ; Essontial oils free from terpem's aud se.sijultor- 

fH'nes used in — Mann HM6 

industry; Applleatlonsof cold intlu: — . Cherchewsky 1073 

trade in Cuba i073 

Use (»f mosses in — . Mann 100 

Perfumes; Proeess for extracting . (iDMemiier., 6i:j, 815 

Patty product for use in extracting — . (P) De 

Bandlcour .and de la (Jabliiii're 324 

of lichens Holmes 100 

Product ion Of (?) Wegener . ... 157 

Removal of — in enlleurage with fatty bodies, (P) 

Laiitier flirt 613, 9 h4 

Perkin MihI.iI (Xew York Seetion) , PreBcntstum of 

Mr, J W Hyatt 225, 208 

Pennon powder ; (’ompohitlon of I(t3 

Perumtite ; Procertrt for revhifvlrrg or rerttsiring . 

OppoHition to gran# of.SchweikertamI (J/ecsowicska’s 

patent 081 

SofU'iilng of water by . Hahrdt 830 

Peroxides. Tanatar 108 

Manufacture of alkali and apparatus therefor (?) 

Marguet 136, 021 r 

The stabiJit.v of nlkaJj . ])«• Forcraiul 481 

B’eroxydnso of dried jeiwt. Harden anil Zllva 761 

reaetlcu ; The sensitiveness of the . Raeh 801 

n'uctions ol formaldeliydo and acoUldeliyile, Woker . . 444 

Pcr-salts; Manufacture of -5“. (P) Chem. W'erku vorm. 

Dr. If. Byk 24 

Persilleates ; PortSlhie existenco of , Jordis 253 

Pcrsulphates : Action of on acetat«*8. Dordon 198 

Kleetrolytic prep.aration of“ — without a diaphragm. 

(P) Bayer und Co 484. 740 

Pewnlphurio acid : Manufacture of . (P) Bayer uud (Jo. 740 

Peru balsam ; Artlfleinl and genuine . Dietorich.. 1.50,565 

Essential oil obtained by steam distillation of . 

hortcll 56.'> 

oil. Schimmel 666 

PetTOl-piK and coal gas for lighting ; (kjiuparlsoii of . 

8eott'Hiiell 686 

Increasing the eflleiency of in Intemai-combustioii 

en^nw. (P> BlrUll 853 

l*rocm and apparatus for refining . (?) Beer — 120 

store in tlie Dsthafen, Berlin ; Safety . Bswentiial 343 

Petroleum ; ApparatUB for etintfnuuusly distilling crude . 

(?) Forward 341 

Apparatus for diatitUng , (?) Ewing, and Standard 

^)iJ Ck) 190 

ApMratuB for refining . (?) Warren 1002 

'in Assam. Pascoe 1042 

Autoclave apparatus for the traiwformatlon of . 

(?3 Benonl 345 

from Bloritsn, Formosa; Study of the cmde . 

Katayama 688 

«nd its by-p^uct« ; Eefining- — . (?) Starke 1002 

of California ; The specific heat of various kind# of . 

Wales 052 

<k>ropoMiUojt of Mid-(Jontinental (IJ.S.A.) . Bushong 1145 

'Continiioas roctJftcation of and apparatus therefor. 

(?) Barbet 954 

CoBvemkm of Into oU» of lower boiling point. (P) 

zorting r.r!:...... a04f 

Oonv^iion of into prodttets hating a lower IxdUng 

point (P) Bonord 418 

nn 


fum 

Fofcroleum—eoiil. 

Determination of oaphoith; material in by the to* 

colled excise method. Ourwitteh 1147 

Determination of asi)haitam in dark . Uoldo and 

Meyerlielm 898 

distlllatei ; Fluorescence of . Brooks and Bacon 888 

distitiatea ; Naphthenic otidi from different Baku — r . 

PyliiU 484 

and its distillates ; Production of benieoe from 

(?) Holegrelier lT>885r 

DisUllatlon of : 

(?) Horber 1044 

(?) KoelUer, l.lnk, aud Standard (111 Vo 191 

Distillation of and apparatus tlwrufur. (?) Van 

Dyke and otlnirs 584 

distillation; Keonmuy of beat in — Vhimanu , . . . 741 

and its distillation products : Dcteriuination of aspholtum 

in . (JlMU-itschkorf U47 

distillation; Tnsatment of the residue of . (?) 

Standard Oil (Jo. 82fif 

Electrically-heated boiler or still for . (P) Delort 964 

emulrtlfiable with water; Manufai'ture of . (P) 

Oociiepj'yre 191 

emulsions ; 'IVentmeJit of — (?) ladrd and Eaney 1197 

field in (Jolorado : IXi Beum* . Do Beuuo, 1048 

field; The Taraimkl . Watkins ' 189 

Fractional dlrttlllation of . Sanders 851 

hydrocarbons ; tJouvcrrtlon of lilglior boiling Into lower 

boiling ~ . (J») dray 1044 

liydruearhoitH ; Extraction of siilpho-aeids from orudo 

. (?) Potroff a45r 

hydrocarbons; Treatment of . (P) Bacon and 

(‘lark 824 

Mahono . and its origin. Mabory 242 

oil ; .Vimlysls of ' Kantorowles 46 

ol) from Jbiku ; N'uphtbenU; acids of high molecular 

weight la — , PyhiUa 780 

oil fractions ; .SjK'rillc heat of licavy ut liigh tom- 

IMsratures. Kara wu jet! 128 

oil ; Iodine value of — . Smith and Tuttle 700 

oilrt ; Alleged oei'urrenee of I'hohirtterol in . Htcin- 

kopf and WintrtTiiltr, 684 

oils; .-tpparatuM for dirttiliing . (?) Steiiisehneldcr 643 

oils ; Muniifaetnre of uiuminium chloride from residues 

from the treatment of - - -. (?) McAfee 783 

oils; Separation of paruIRn wax from -by (Xild 

metlMKirt. lUknsiii 9,, 084 

oils: Treatment of — with ultra-violet light. (?) 

Ellis, ami Ellis- Foster Do 844 

piti'h in as}>ha)tnm and liquid bitumenH : Detection of 

. Huiphen ami Spiess 7 180 

Preparation of artificial rubber from . l^hiilJi. . . . 1216 

l^iiicliial MiurwH of - . HodwCKid 68 

/l»roeess for distilling und mixing . (P) Stein- 

sehuoider 413 

PriKJi'Hs for solidifying . (?) d^rard 24^ 

Pix»eess for treating . (?) WoJlIc, and Woiile 

Mineral Oil rnaiueta (IWIO), LW 69r 

K 'uctlou in (Janada 009 

netlon of crude in the principal counUitfa 

during 1013 685 

Production of ligiit oils from crude, heavy, or illuminat- 

ing . (P) Moeller and Woltcreck 858 

production of the dniteti States 128 

J*nHluet« of derttructive distillation of crude Bustenori 

— -and Its derivatives. Potroni 1195 

pivaluets in oil of turpentine; Defection and detor- 
inlnatlon of — Orlmalul and Prussia ........ 604 

products ; Preparation of saturatod allpbotie hydro- 
carbons from . (?) Steaua Komana PetfMQUiii 

(hts 191 

nroHiH-cts in the Union of South Africa ; Report on -r"*' 

Craig 848 

rmivory in California ; Motiiods of . Arnold and 

Oarttas 1196 

residues ; (’onversion of Into pitch ; 

(?) Rosen 846 

(?) Soe, Anon, des Combustibles Iiuluxtrieis. . . . 476f 
Bciwration of hydrooarb<»ns of — - by means of sulphur 

dioxide. Kdeieanu 848 

spirit from natural gas ; Pruduoiion ol In Goifda. 

Rosanski 15 

still. (?) Turner and Hart 478 

Synthetic fatty aeiilH from , Oolktas 978 

and tar ; Preparation of nitrous compounds from mix- 
tures of . (?) Flexcr 17, «47r J4ar 

Treatment of crude . (?) Bamlckel 548 

wells; I^cmaturc aljandonment of . PosstbUitlsi 

of revival 14 

Petroleums of California : (Jhemical and physloa) properMet 

of the . Allen and others 861 

PetroliferouB lonc of Italy ; Importance of the . Childt 909 

Fhormaceutiral compound. (?) Bayer and Co. . . 141r, t41f, 549r 
compounds ; llonufocture of — — ; 

(?) Helnemann 118 

(P) Riedel A.-0 647 

rompounds and preMmtions ; Umita of lead aod ^ 

wItUh Pbannaoopaila 948 

laepaii^ ^ jPHginl^ , 





JOURNAL OF THE SOdETY OP CHEMICAL INDUSTRY. 

. 1 ' . 1 — • 


I’hnrnuoolojfJcaJ activity anti lowering of surface tenalon. 

Hcrcxcller 8g6 

l')i»ri«acopt»itta ; (*om|flirJHon of mctlioda of the various 

for Jett rininatnni of thf active i»rJiicj|jk'» of tmtent 
tlruirsand pr^ itaratlonHtlcrived ttierefrorii, Dlchgans 1026 
I'haniutcy ; I’arbou hiHulphidi' in ofliemJ — and KUggcMtions 

Ittr ita furilicr iwe Ahtwk 843 

>1 Phdisndrcnt' ; Attjon <if nfroliolie hydrochloric acid on 

FmiinHeoni and St'ruagiottt) 1222 

J’licnacetfii , Dttermitiulioii of —In admixture wltli 

aectjifJilide J.imry 887 

Phenardhrene , AhHorpi/on of iiltra violct ruys by . 

tJompi'l and fli nri ‘ 

J‘ht*nanlhrft<pimone : Adion to benr.cm* hydrocarbons on 

- - III Hiiiilinht Itcnratn and von Meyer 

/'■PhcnehdiiK- ; PrcpaiatMin <d ucyl dirivatUcs of 

(P) Ijcrgcll 

Phenol ; Action of -- on tlie Burface tension of ulbuiiiin 

HolidliaiK liercziller oii. 

haHcs \ oil Hr.iiiii 1 .!.!!!!.[! . ;i:t2 

wJllicali mm hydroxide , (:iiiii|i(>nnd«oj sidlwanoff 1MI8 
Defcriiimalloii of - In prcKcnco of hexainethyhmc^ 
Ictranijne and forinaltlchyde. Ucdmitn and olhm 
and foifitaldehyde ; Maniilactiire t>f an unhydroiiH 
reaction prodmt of (P) Wiechmaiin. and 

I'enoforirH’orpoiidioii o., 

ami foriimhlehydt' ; Mniiiifiictnre of ciindenHatlon pro- 
dneta <»t- — (P) StoekliaiiHen Kautachiikwcrkc 

with foruialdehyde, etc . Manufacture of condenHation 

IiriKliicta from - (P) TurassolT 557 

hurnologuett luilogenatcd in tin* shle oliaiii ; Preparation 

of enteiH of — (p) .vhmitz urid Co 7(17, 943^ 

rhcnolcarhoxylie ueidK and their derIvativcH ; Preparation 

of hiilplioeldtirideh (d — ~ (f) Payer iiml ('o. I94r 221f 

Pherud-o-earl^ixyllc acids and 1 Iicir derivatives ; Manufacture’ 

olnltrosulphochloridcsof . (P; flayer uiid Co. Hoo 

Phenol ethers ; Conihinatloii of with diazo compounds 

Meyer ami tdhers 

Phenolic eondensRtion iirtMliiets : Muiiiifaeture of- V.l.' 

Aylsworth, and Coiulensite Co. of Ameiicu dJli, 93f 1963 
foudensatlon prmlutts ; IVocess of comminuting-— 

(P) Aylsworth 

Phenolphtluileiii ; CoiiKtttulion td tlie coloured Valts of 
#(»dtto 


100 

066 


11(6 


tm 


Ifotermliiatlon of . Mirkln ’ 

IViwli ttf hy unuiium halts, Aloy 

Colour ri*actlons of the — : 

. Cnrranrlo anti (lornex 

l)cl CamiMi 

* - with dlaro eomiKuuids MeyVr niiil 

KffocU Of various factors oti tlit- germicidal anil’ protein. 

preoipItAtlng powers of the Coom-r ' 
hJtwtnsdiemieal oxidation of . Kichter ami Stiieki.r 
and fornuildehyde ; Mnnulaeture of c.indensatioj pro, 
ducts from - •. (P) Slts khaustm nml (Jruhl 

ManiifnetHre of solid ctuidi i,»atlon pnalueta from di- or 
tr hydrle ™ or their derivatives. (P) UbW- 
of iteat tar ; pe - — Iioriistoln and IVrnstein ‘ * 
I reparation of dl- nml jadybydrle and tbtdr sub- 

Mnnliirlnli” '’/"‘ V i ^^‘•‘‘ln'ingor uiid Sdhiie. . . . 

Matter <P) Torky ami 

• ‘wiiiimi ond'NHkHmuii’ ‘ 
fmm Ur oils , Pniceas ami means for obtaininir - 

Witll wa» . h.!.,. : V,;ii'lyilV hydiiioMti.;,, 

Phenoxldos ; ' Heactlon of alkali with alksll 

by dry distillation. Mollau and Dank ^ * 

Phonylacetaldebyde and its derlvaUves : Method of rire'- 
paring . Jehl. Iteport by NocJtlng 


7 W 


Phanybilanino ; ]>eto<‘tlon of * 


1 ( 1-4 


Plmiyl..j^^bromo,,n.i4™ip ethyl Mtcr | PiV,it»ei<m «i ' 

Ph<(i«rl*lyclj^_^ 7“ 

PhonyliOyoxaJ . Format ton of benaoyl wbinil 

• ftyiurntlng yeast Vii ~ 

Phonyloxlndolc. stolW ! ! 

a-PlMiylquloolliu' 4 rMhoxylir ■ '.'cid' '..Id ita ■ dortwttm - 

fl^KlWrtiin' Ilf huliiiionlcgfidtof , /p) 

Pabr. vorm SelnTing ' vwm. 


(P) (Jhm. Fabr. 

Siyw*i^**{2 ‘ ^^l^***^*^® tif ' (p) 
PhlUj^w iatabda ; output irf'the ™'lw iili* ^ [ ] 




from tb»- 


The wrnmi wi 


:J34r 

103 

mi 

8S2 


pa 


414 

H 88 


I 22 K 

1220 


«87 


347 

01 


066 


333 


7fKl 

827 


PblobaphM(» and reaettoM of hydrolyals ipliotelyatf). 

noimneiuon ^ab 

Bendcring— Boigble by bydrolyiito with «ia^^ 

add. Boramerhoff . 7 ;. 152 

Phosgene; Action of— —on natural phosphates and 

sllicatM. Bariot and CliAuvenct 2i 

Action of on phosphates and oxides. Bil^u . . ! ! 74 

PhrMphate in basic slag ; The Wagner test as a measure of 

the availability of . Jones 7«0 

baths UB(^ in weighting silk ; itemoval of tin from . 

(P) Meik, and Wcidinaiin Silk J^yeing C'o 589 

deposit in Chile JJa 

fertilisers ; Manufacture of . (P) 'iBcksoii ' i ’ 1067 

Imliistry of Lgypt , 1022 

of lime ; Trcatnient ot . (P) ciselct anil No'lilet .' ! 77 r 

rock In the Unit-ed Statics; iicserve supply of 

Waggaman ; -yi 

slag; Conversion of all the phusphorus inti) citrate- 

H^ulub e, lluld In making steel in the open- 

hearth furnaee. (P) Deutsch-LuxembcrgiHche Morg- 

werks- u. HUtttm-A.-U “ 999 

^ • Treatment of for ugrieiiltural imriKtses. (pj 

KUjipers, and A.-tl, Peiiiei Wulzwerk 704 

Phosphates; Action of phosgene on . Itibari,. 74 

Action of phosgono on natural--- — . Bariot aiid 

t'bauvenet 2i 

Alcohol In the, nmmifucf ure of — Fox , . i . . . . . . i . 1049 
Convers^ion ot — iiiki citiic ueul-M»lul)lc products. (P) 

j-^’tbrlnger Portlandzeineiitwerkc 35 

Icrtilwing exjienmenta with crude . Prianischnikow J 101 

Mamifacturc (P) Washburn 789 

Preparation of assiinil.ible — (P) (;,selct, Ik'gtilde. 

and Jlccuuevort 979 979^ 

Jrocess for decxmiiMwIiip radioactive ’ (p) Ebler 780 
I rocess lor leiuicriugsoliililciiiKobilile . (P) Ijindis 

and American (\vaniiiiild (?o ’ 070 

'J! i l>‘'|ernumition of . ‘ Prescott «55 

•Solubility of mineral m citric acid. Kobertson 9 

wduble in eitrii' uciil . J*roiluction of . (p) Haiick 300 

J hosphides of iiunganciu- ; 'I'hc higher . Hllpert .36 1 

Pboaphor.bronre : Determination of phosphorus in—’ 

lingmaier 

Phosphoric acid ; Alcoli d m the manufiKtiirn of — Fox 1046 
in basic slag, Determination ol tlie eitric acid-soluble 

. IlauHsding i|/,l 

ilirrmiSfi?’’ ' — ’Aiiiiemm .' ! ; 371 

‘ .,3 

(P) UrunHihv>ig omi 

(P) Huff ami Wiilhoii onr 

(P) Hechcnblclkner, ami ISonthorn I-:icctro- 
t liemi(“iil Co 

in moiiHzite; Determination of-- johnsrom,;;; ,r,9 

’"■‘■fZiiS 7 i!r»„ZA, "« ™“- 

ill soils; Determination (d-— — . Tlornlierger. , . 43*^ 

Ternary systems of- with jiotassliim or aiuraonla 

and water. J’arker 1989 

Wiospboric arid coiujKnind of wheat bran ; The oreniile — - 

Anderson * 93« 

ester of onrlKihydrates ; Process ktr prciiaring — ^ - (PI 

tarlson ... 103^ 

PhoHjborus ; Biochimieal signiftcance of . Kiueakl 937 

forniatloii of red by oxidation of phosphorus 
vapour. KohlschUtter and Krumkln , . 549 

im” f ' l>^t<*<’»dnati.m of . Pbililpii!! 423 

MiKliflcations of- — . Stock and Ktamm ... . 22 

In iihosphor-bronxe ; I)ck‘rininaUon of . Hagmnkr m 

l*rtx'i!*itatlou of iiietals from sohitions of thuir salts bv 
niMDR (jf yellow ' — " , Dtnl And Tkiflini 

Production >*t«ble ml.xtnrcs containing oiementarv 

(P) (tokistehi • 2,4 1 

two new modllleations of , Brklgman 

in .Schwlite nmmitratcH: IHdermlSIuon 'of— 

llagmaier 

vapour; Transformations of by thii' silent 'clwtrlc 

disclinrge. KuhlscbUtter and I^mkin 256 

Phospliorns and arsenie ; Preparation of onanic coin- 

isiundsof (PlMelfiter.Buclus, und Prttnlng 375 4.38 

and International Amicultuni Corporation 464 

processes. (P) Tox and others 1227 

- 

Site: 

• d.v.pS'rvSMiSytts tteuaja 

?l w iMlc hiaw «• . IWBwStTTItTTT. ie7» 

«6 





^ S5S®* 5 Modlflatioi* of the 

hy introdacfng eubetltarat gmujoa into the Momatlo 

nweteue.; iHunitoe ond Seyewet* 707 

<i*) Chriirtenien 1220 

!i • Jwndwn, and LumiOre ot tm Ols, Hoc. Anon. 1227r 

CdhiliKie wmpomKl . (P) Held, and Ifiaat- 

man Kodak Co 1227 

imiMiofi ; IKwelopniont of . (p) Caldwel! ’.!!!!!!! ifllr 

paper with two vitiulsIonH for rapidly producing dlrwd. 


rKMttivoe in the camera ; 
Bakoni 


Hilver hrondde - 


plstn^ti prints ; Transferring to new Hunuorte. 

(r) Blelbtrcu, and I>(>iit8che Pliotogravur A.-O... 043 

plate* ; Siuiultanpous development and Uxat ion of , 

OUuki ami Smlxukl ddg 

polychrome Kcreeii and process of making it. tP) Ituth 

aiul Sehuller 441 ,. 

poaltlvca ; The pnaluetion of direct — ' PeVii'y aiid 

others 440 

pihtthig paper. (P) 8ury .V 43, PHfir 

printing and paper tlurefor. (P) Wdlw 086 

printing paiK*r and traiwfcr procegRos. (I*) Kent 221 

prints; Method of toning . (P) Ward 440 

reproducing iiroecHSoa ; Screens for usm* m . {i*> 

Bohm 440 

Hensitive plates, et<‘. (P^ Crowther 221, sVfjr, 086f 

sliver prints , (kmvorskin uf — . — Into coloured prints. 

(P) Aet.'tJea. f. Aiulinfahr 506/ 

toning bath containing tellurium. (P) Chem. Faiir. 

vonn. Hehering 503, 668 

transpareiieles : PnxliicUon of eolourod reliefs for use 

in making . (P) Kent 222/ 

Inotographs in eolours, PjocesH for pnuluciug-- — . (P) 

fleHS-lves (k> 44, 441. 846/ 

Process for eleautag or n'storlug . (P) Act.-Oes. f. 

Anilliifubr 225/ 

Process for making coloured . (P) Kisclier 868/ 

Production of colour . (P) lye's 860/ 

Photography ; The e.arbon process of for producing 

kineinakigrajili lilins. (P) Thornton 278 

Colour ; 

(P) Brewster 086 

(P) Donisthorpe 603 

(P) Fischer 334 r 

(P) Fox and others 1227 

(P) Rhcmberg and lUieinlMirg 1116 

^ , (P) Uugerer 222 

In eolours on fabru s ; ProccH.s of — ■ — . (P) Valette and 

, 603 

of eolours. Processes* of , (P) Caille, 440, 440 

Manuheture of eolour-screens for ralour — . (P) 

.Spkth. and Kastman Kodak Co 103/ 

Manufacture of polychrome screen jdat^'S for colour . 

(P) Liimi^re and Lutni6re 845 

Process of making colour screens for colour . (P) 

Dawson and others 278/ 

Process for sensitising dyestuffs use<l iu . (P) 

, Smith 375/ 

Production of bleaehing-out layers for colour . (P) 

H*czepaulk and itobrich 845/ 

Production of polychromatic plates, screens, fllins, and 

paiH*r for . <P) Ssezepanik 375/ 

Photometers ; Table — (P) Carpont<*.r 671 

Photomicrography : Media of high n^fractivc imwer for . 

Jones 221 

nithalein dyestuff of the naphthalene series which may be 

used as an indicator. Kunig 1084 

Phthaleins; Action of aniline on halogcnatod ■- — . Scharwln 70 

of the napbWiHleiio series; l^epar4atlon of . (P) 

Meister, hudu8» und Brdiilng 957 

Phthalimide; Preparation of reduction products of . 

<P) Kallo und (’o 193 

PhysieO'Choinical and phj'siotoglcal action of neutral salts ; 

Eelatinii between tlie . Bercxcllcr 884 

Physostigmlne. Straus 40 

Phytic acid. Clarke 436 

Fhytln. Clarke 436 

Contribution to tlw chemistry of . Anderson,... 871 

Determination of by titration. Heubner and 

Stadler 713 

Investigation of , Pllraiucr and Pago 660 

in nuUxo. Anderson 371 

in oata. Anderson 371 

OliservatioTui on . Heubner 710 

• Phytochcmlcal reduciionH, Neuberg and others 434. 608 

Fbytosterol in animal fats ; Detection of . Fritssche . . 00 

Phytostcrols in carrot roote. Besrhke 711 

PItikle liquors ; Apparatus for treating waste hydrochlorto 

add — — . (P) Htarck 421 

Pickling solntioAs for brass ; Maintaining the efSdonoy of 

(P) Parish, and Chose BolUng MUl Co. f . . . 264 

Pkarki add : Tanning with . Somtnerfaoir 493 

Vm m for sUndardlsing solutions and iodometrio 

detsmdaatlon of adds* Bander 441 


(P) Kuatoa 

(P) leering, and Plekerlng Paint and Pti^t 

Oo. tOM 

0 * . (^) Mdster, lidas, ttnd 

dyostoffs; ^nufaoture of yellow . (P) Mdsltt, 

Ittcius. und Brtlinl^ 4TQ 

from lead ores ; Production of a wWto , (P) 

Deutsche Kelscn Del Qe* 871f 

print* j Tnuiaf erring to new supMrts. (P> 

Bleibtrou. and Deutsche Pbotogravur A.*0 848 

Pigments ; Analysis of white — Report trf Coinindt^ 

of Amor. Soc. for Testing Materials 1Q18 

Compound siiltaldu for use In making . <P) 

Badisdie Aiilltn und Mmia Vubrik 748 

Manufacture of : 

(P) Btulischo Anilin uiiil Soda Fabrlk HI 

(P) Uevers iT* 

Mamifiicturo of lemi . (p) Holley, and Adms 

White lx>ad and Color Works 148 

Process for llxlng on textile Ubrwi. (P) Soc. do la 

Manuf. d’liidleniies E. Ziindcl 74f 

Rotary tubular kiln for removing chemically cmnbined 

water in . (P) KUppers 78S 

from tltanlferouB Iron ores ; PruducUon of yellow . 

(P) Fanip 364r 

Pile-j'am for coloured velvets ; Production of weighted — — . 

(P) Sclunld ,T 786r 

Pimentu oil ; Hydrogen number of . Albright IIIS 

Pine barks ; Australian . Coombs and Dottmann 2S8 

oil; TliocheiiUstryof . Toch 576; smM«i 780 

oil ; Examination of the ftrst runnings of Finnish — . 

AKclmn 38 

Suitability of long-loaf for paper pulp. Smiaoe 

and CooiHir 867 

waste; Chemical utilisation' of Soutliem . 

Whitaker and Bates 477 

Pine-apido by-products ; Ctllisatlon of in Hawaii .... 167 

d-ti-Ploene. Bchorger 864 

/i-Pinoiiu in Spanish oil of turpentine ; Oxidarion of uio — — , 

Madinaveitia 1828 


Plncne hydrochloride, hydrobromide, or hydriodlde, or oily , 
mixtures coiitatnlug them ; Synthesis of — — . (P) 

Uocnleko and Borens 489 

ozonidc. (P) Knox, and Knox Terpezone Co.aof 

America 374 

Pines; Oleoresins of Jeffrey and single-loaf . Bidiorgur 88 

PinuM hdcrtfphylla ami P. p^uHrit ; The li«af 4 pd twig oils of 

, and the cone oil of P. peUwlrui. Hehorger . . 988 

Pinut poiuittrom, Laws., and P. latf^lUna, Dougl. ; Loaf, 

twig, and cone oils of . Bcliorger 1170 

2-PliicronylquinoUne-4-rarboxyllu esters. (?) Chem. Fabr. 

voriii. Scherlng 161f 

Pipitzahoic acid ; Extraction of . (P) Bayer und Co. . . 219 

PiMaehia allantica, Desf., from IJbia as a tanning matorial. 

Vlgnolo-Liitato 94 

Putaeftia IfMmua ; Leaf oil of . Vlmord and others . , 101 

Pitch cancer ; The bases of gasworks (‘oal tar believed to 

cause , Auxetlc action. Norris 741 

compositions: Toughened —. (P) Manhayfbr .... 1044 
Coovemiou of coal tar, i)«troloum residues, schist olto, 
cto.. Into : 

(P) Rosen t 246 

(P) 8oc. Anon, dos Combustibles Industrie^ .... 476f 
Detection of iwtroleum in asphaltum and liquid 


-in asphaltum and liquid 


bitumens. Halpbcn and Spless 189 

Detennination of the softeuing-tonineraturo of——: 

AbeUw 246 

Klhiger F. . . 186 

fliter. (P) MIclicI 667 

Manufacture of . (P) Deutseh-Luxemtiergisobe 

Ikirgwerks- ii. HUtten-A.-D 667 

Manufacture of hard eommercial . (P) Otevana, 

and Barrett Mamifatduring (Jo 418, 476r 864r 

Removal of deleterious sulwtances from (P) Rom 74M 

Treatment of : 

(P) Robinson 412, 9l8r 

(P) Steadman §44 

uI<*eration. Report of Insfiector of Factories and 

Workshops 806' 

Pitcliblende in Bengal. Burton 1066 

discovery in India ^ 740 

Pltsea Powder No. 2 ; (JomposiUon of 108 

Pittsburgh coal bed ; Weathering of rite at the experi- 
mental mine near Bruoeton. Pa. Porter and Flefdnet 860 

Boot-fail study In—. O'Connor 499 

Plague booilii ; Process for destroying (P) Brat .... 486 

Plant cbemlsfav : Notes on . Keegan till 

growth and nutrition ; Borne aoeeiaory fkotoni hi--—. 

Btittomley 075 

growth^ SuJjgjjr ftor sttmtdatlng ; 

8abaaohidkoff * i i . i ! i ! ^ ^ T !!,* 1 ,*! lltH 
material; Detoradnatton ol alacnii m— 

and JDatili 667 

tMia; 


m 


JOURNAL OF THE SOCrETY OF CBBmCAL INDUSTRY. 


PAftK 

Want# ; Ab«urr»H«.n nf (Uffurml foritw of nitrogen by . 

I«fl(urice of tbe metiitirii. Clioiidmlt 1100 

Arlto/i of lino; aiitl nwgiiewla In the nutrition of — — . 

700 

AjijtaratUH l<»r obtulnuig llhre*. giinia, and juices from 

flbnuis — (f'j Uayruoml and otherH 1000 

i^herulort), cli ctrm'lieuucal, uiid clectririd treatment of 

— . (!■) Mm'h 432 

t^ultivutlon Ilf -- for ltii‘ production of wwentlal oile. 

('iH‘p»T MUil I fniii’V 1222 

I'yanogcnitii — of Is'i-w .South Wnle«. Petrie 982 

Klfci'l of noilimii rtuiJ potJiMHium manuring on the coru- 

poNlfion Iiiiii .viflil of , Hhode Iwlafid Kxiwri* 

mcnf stiitioii flcixirt 1022 

Kfft'cf of so'liuiii Huljihate on the growth of . 

Hiiitelhoir 95 

KUi'cIk of liydriicyaruc acid on . Hurgennt and 

LdnardM 877 

Pilectrlc ridtlMition of . liiih 1022 

Klerfrolylir and l•l^r^Ml•f‘llelldcu) procerfs lor dejtiimmlng 

texfilc - IV) Pcyvcl 858 

Kvlrjirtion of Hulidilr HulwtanccH from the cellH of certain 

(P; PjKiiin r and olhera 495 

lirowfh of - in partiallj aterillHed HoilH. Itusaell and 

Pt lln rhndKe 500 

Jfiflueriee ol ii coiitinijou'* elecfric current on the 
iihsorpfion of nutnIiMi Hidwtanees by — ; . 

Chouchak. 75U 

Inlliietiee of nmtuiani mc and aliirnitiiuni on th«‘ growth of 

J’teilfi r and Planck 1191 

I'roecx^ for cheinnully retting — . (P) Lombard luul 

lj»H('gtie 248 

UcKltm In Palcorolc White 98“ 

Significance of water in the jcKpIriition of - - , 

pHlIadin . . . 32H 

UM Koiin'ih of potash; Wa.-tc land and marine — . 

I nun y . . . . 1940 

Lhc ot earhoti tctiachloridc lor extracting and deter- 
mining (he mdtVi,' tiriin iples of mediemiil - - Lon .'.00 
I’sr- ot fioisoiiH foi - lit agrienltuie and imluntry. 

Crivelli 1210 

I'liiKter ; Miuinfuelure of (P/ llrntheiH 4H0r 

Maitutaeluie of a ret.iidei tor - (P) Camphell, and 

AtJierltan (Jim t'o . . . OO.'i 

Method and itieiinn foi lii'atiiig dump (P) Kinkier 094 

Mixing and hetling ol AHlruc and .fulllet UI81I 

of lUris . Coiitiiiiution |o the technieal knowledge of 

(Sullo . 094 

of Parv* in loundry wmk lleggie 1150 

of Purls; K'lli^ lor hnrmng . (P) Llenieiit . .'1.50 

The trailHVerne 7('.st mudied 1«) |M.ttery Allen . . . 1040 

Plastic eom|iosit)oii ; Maunfai I un and ufijtlicatlon of a — , 

fPl t'hanicl , . 417 

comiiositlon from yciist (P) Quud; and Ilnrtludomew . 100 

ronifKisitJoiw 

(P) AyNttorth, and romlcnsitc Co of AmcrIcjiOtUr. 031, 
031, 1021r, 1903 

(PI Oetker 04 

conifMxsItloim from cclltilos. cthel^, Muiinfuetureof — . 

(P) Llllciifcld . 417r 

foiufawlthms ; Maniductun ..i - from cellulohc caters. 

<P) IWatty 740 

elastk' masses . Mannlin lure of (P> Weiinagel . . 9.32r 

iiwsa for tarring romls. ct( ; Miimifactnre of a , 

(P) Soc. Anon dcs (’ombiistibles Imlnstrlcla 18 

lUOHW'S for artltleial silk ttr ttiher hIuvihsI articles ; 

Pn^wratloh ol - {I‘) TimiH- 785 

masaes; Mamitactiifcol - (P) .HlockhauHen 558, 695. OS;!..- 

inaases; Munufftclnre ot - (or Insnhillug and other 

tmr|Ki«cs. (Pi itcgal 974 

maMt'S ; Manufacture of \cry siipph! — (P) Soc 

.♦non. Nouvclie rOyomutiie 478 

nuMwna ; Prcfiaratiou of (Shell 875 

iniMMiWi; Preparntjoii of solid — - (P) llagenUorf , . . 838 

maasiai; Produetion oi (P) AxlsworUt, and 

(^mdensite (’i>, of America 430 

material. (P) Chanunl 974 

ntaisirial fucloiMsl ladweeu tw* celUiUise tUma. Manu- 
facture of firmlucts eoiihi.stiug of . (P) 

flrandenlh'TScr 9r,8 

nuktcriala ; MetlvKf and apfsiratus for dr.Miig (Pj 

Kbnrliard 54 Ir 

mat^triala; Rectivery of volatile sohenta nsnl ui the 

mattufaeture of - - . Parthf^lemy 915 

nwtsiriala; Treatment of - — . (P) Mowry and .‘'enird 051 
tieodiicta from soya hi'ans for spinning, Unishing. etc. 
Transparent, flexible, non-inilammablo - — (P) 

Omtant and Perrot 20. 9,'#8 

aubaUnoeH from protein-nmtalnlng materials , Prepara- 
tion of . (P) Ikald and lloinphrlca 841 

Ptaitletty; The Atterbrrg metliod of measuring . 

Klnnlaoa 1948 

MaUaiof tMiii'inetallie objccta. Werner I0»»5 

JPlatlnnin iiRoy. {P> Lraf and WeWi 794 

Aaaay of crodn . .schwltler 751 

Maek ; Raaetlon velmriiim of catab'tlc hydrogenations 

bi iveaeiioeot-—' . Vavnn 276 

IMiktloii of~-^by ruflaua of itaitimus chloride. 

UttguMf) and Finusnlta 769 

4ia brdn^HMrrkf : IniliHtton of JmtrurMles on tin 


PAOB 

Platinum—conf. 

-iridium alloys; Determination of iridium In^ . 

Bannister and du Vergier 922 

metala : Detection of in bcada from cupollation. 

BanDlstor and Patchin 29 

metals : Method of assaying I’onccntrates and battery 

chips for . Crosse 487 

metals; Organosols of . Amborger 41 

In Southeni Nevada, Hale 1054 

pruductiou in Kussia in 1913 356 

i iroduetion in the Crais. Bftnig 595 

liKovcry of from extremely dilute solutions. (P) 

Jtaur and Nagel 88, 665f 

Hoparatlon of from iridium and other metals. (P) 

Vorein (3iom. Kabriken in Manulieim . 


-tungsten alloy, (P) Wointraub, and General Electric Co. 
vessels ; Resistance of - — to Iiot nitric acid. Baxter 


650 

690 


and Grover 

ware ; Thermo-electric method for determining the 

purity of — . Burgess and Sale , 769 

Platinum hydroxide ; Organosols of divalent . 

Amborger 41 

Phimboxan process for separnting air into oxygen and 

nitrogen. Kassue-r 254 

Podophyllum resin : Method for the determination of , 

Jenkins 885 

Poisoning; Industrial — in 1913. Beport of Inspector of 

Factories and Workshops 894 

Polishing comiHiHition. (P) Aylsworth, and Halogen 

Pnalucts Co 429 

nufterlnl Ironi bauxite ; Manufacturo of . (P) 

Htra-scr 3.54 

metals , TransjMireiicc or traiisliieeueo of the surface 

film produced in . Bcllby 318 

IVdyamlnociirhaxoles ; Miumfacture of- — . (P) Cassclla 


305 


(1*) Meister, 


. 767r 
368 


667 

219 


Mti w of - 


und (‘o. 

J'olyarscno comiKiunds , Manufacture of - 

Lueims, uml Brlmiug 

Polyli.vdroxycarbowlu ucids , Cell-free fermentation of — . 

Von Lebedelf 

Polyh.\droxv-futty acid estsTs ; Preparation of — - together 
with halogen-hydrin^ . 

(P) Grllii 

(fM /iolhnger 

Polymerisation of some hydrocarbons with two double 
linkagea : 

la-bedeff 1223, 1224, 1224 

Lebedelf and Skavronskais- 1224 

„ proc<‘sscM and products obtained ftiereby. (F^) Strange 

timi Bliss 439 

Pulyuiethylene-6ia-iniino acids and their salts, Preparation 

of , (P) Bayer und t'!o 568 

Polymetliylenoh or mixtures containing tlicm ; Manufacture 

of aliphatic liydrocarhons from — (P) Sommer 767 

Preparation of aliphatic hydrocarbons from . (P) 

Htcaua llomuna PctMleum Gos 191 

Polyneuritis; (‘uriitive action of autolysed yeast ugaimt 

avian , (’ooin-r 765 

Polyiiitrocarliazoles and their N-alkyl derivatives : Prepara- 
tion of . (p) l^HSsclla und Co 193, 305r, 475r 

Polyoxymethylenes ; ^lanufacture of crystalline . (P) 

Poliak 218 

The vaiKuirs of . Aucrbacli and PlUddcmann 372 

l*olyis‘ptide nitrogen in barley, malt, and beer ; Determina- 
tion of the . Adler 867 

Polj-saiaharldeg : Enxyinatie formation of by yoast 

pn'parations. Hardcu ami Young 607 

Poly.^iilphides of the alkali metals. Buie and Thomas 108 

Eegeiieration of alkali or alkaline-earth sulphides from 

. (P) Wilson 186 

Pontlanac ; 'rreatment of , ( P) Kilison 932 

Poptncia Capm leaves ; Essential oil of . Eourc- 

IhTtrund his 332 

Poppy capsules ; Formation and yield of morphine in . 

iloHsler 1070 . 

Porci'lain ; Apiwratus for baking in continuous furnaces 

w'ith movable heartlis. (P) Faiigeron and others 8S2r 

nrtielcs ; Preparation of , (P) Jeffery and Jeffery 422 

iHidies : Viscosity of . Bletnlager and Teetor .... 79 

Imdy ; Influence of calcium and iron chloridM pre- 
cipitated in a . fiadelifle 1049 

7>e)H>sition of aluuiinium w other metals on . (?) 

1/ Aluminium Franijab 599 

glaxcs ; Coloured at cone 10. Montgomery and 

Kruson 1051 

glnzea; IKdormation temperatures of tome . 

Stull and Howat 1050 

kiln. (P) Kaiwlle 1009 

Observations on the burning of . Eeindel 560 

Soft artlflcial, frit, or Freu^ . Granger 25 

Use of mixed potash-soda felspan In . Watts .... 1049 

Porous sriicim. fP) Boeck, and Norton Co 106 

bodies; Method and meaui for tmting danqt (P) 

Flakier 604 

tubatanMs ; Appaiatoa lor tmpragnatinf : 

(P) Frama and GatlMrSr . . . .VTT. .. 315, M6r. 867f 
(P) Moll Z 380, «57r 



INDEX. 


m 


(P) 


Poroofr- 

BubttAnoet; Sapwfiekl metoUiuUon of 
Marino 

Fort wine; Bubatltutea for genuine . BpanUh, Grecian, 

Californian, and Cipo port wlnea. Kickton awl 
MurdflcW 

Port Orford cedar wood 


Oil of- 


Schorger . 


MQB 

mr 


Ans 

886 


Power machines for disinfecting, washing, starching, dyeing, 
etc. (P) Fritz 

Potash ; Ashes of hedge clippings and trimmings as a source 

of . Kusseli 

In Culifcrnia 

from felspar and other sources ; Preparation oi 

from felspar ; Process for obtaining . (P) Bassett, 

and Spar Chemical (^o 

trade waste ; Intlueiiee of on tlie hioiogical processes 

In river wat<T. Mlilier and Fresenius 

Waste of . Umney 

Potassium ; Determination of . Marshall 

DeterminaGon of by physieo'Cliemical volumetric 

methods. Application to the analysis of wines. 

• Duboux I lu5 

Determination of small quantities of volumetru'ully. 

/.aleskl 1172 

Determination of In water by the perelilorii; metlKHl. 

Scholl 1110 

Mechanical precipitation in riie determination of- . 

Ledoux :13;> 


1216 

UK). 

1007 


K83 

1040 

712 


i‘Ugniss<*. . 


chloride; ApiMimtiis for dissolvoig - . (I*) 

Naeli/. F. Gropiiel 

chloride from freslily-ent kelp ; Leaching of . Merz 

and Liudeinutli 

I’hlondc Htnl lend chloride ; Equilibrium between 

in Hqueouh solution. DeitiHMicux 

ehloride umiiufaeture hy tlie coiitluuouH method. 

Krllger 

ehloride inaiinfneture , ^Conversion of tlie mother litjuor 

from Into rmii-deliiiueseeiii material, llof .. 

1 ‘lironmte ; Doiilih* -jalts ot - with otlier chromaG's. 

Barre 

eomiKmiuls ; Kxtraeiloii ol from silleatcs eon* 

taining alkalis. (P) .Messersehniitt 

cuiiipouiids from hificlniis inineruls ; Extraction of . 

(P) Stillman 

fcrrJeyuiildo ; Electrolytic production of- . tinibc 

glycerophosphate; t'ompohltion ot comruercia! . 

I’mney and Bennett 

hydroxide and sulphur; Beaetion between in 

aqueous Milutious. 'I’artar 

iodate ; Photolysis of , Mathews and (!iirtis 

laurate and oleate ; Gelatinisation of solutions of 

and of mixtures of tlic two. Kurxniaiin 

nitrate, sodium chloriile, waG't ; The system . 

Leather and Mukerjl 

nitrate ; Solubility of — . Findlay ond others 

oxide ; Pritcm for enriching silicates in . (P) 

Schneider 

persulphate; Oxidation «)f carbohydrates and related 

substances by ■ — - Wiawi and Walkcjr 

phosphorii* acid, wuGt ; The ternary system . 

Parker 

suits. Hummary (or 1013. Phaien 

salts ; Apparatus fur crystallising Ivot-saturated solutions 

of . (I>) Sauerbroy Mascldnenfabrik 

salts ; Dissolving — - coiitlniiottsly in a counter-current 

npiNiratUH. (P) Kbllchen aud Meyer 

Mlts ; Effect of manuring with on the composition 

and yield of plants. Khode Island Expt. Station 

fieport 

salts of fatty acids ; Ele(*tri(al conductivity of . 

Bonbury and Martin 

salts from kelp ; Process of obtaining . (P) Wilson, 

and Pacific Kulu Co 

salts ; Preiiaration of magnesium oxide and hydnxdiloric 

acid from the waste lyes of the manufacture of . 

(P) Dlete 

salts ; Preparation of magnesium sulphate from residues 
containing kiest'fUte (tbUlned from the mannfacture 

' of , (P) Ueintz Techn. Buro f. d. Chem. Ind. . . 

salts : Process for separating from sodium salts : 

(P) Baasett, and Hpar Chemical Co 

salts ; Bemoval of the magnesium ehloride from 

by lixiviatiOB with atolls. (P) Kt^er 

salto in the Mttiprings of the United States; OGOttirenee 

of — Turrentine 

aalta and sodium salts ; Btectndyali of fated mlxtiirea 

of*^ — . Itemnann and Bengve 

fl^tsin Bpata; Discovery of — « 


Potassium-barium nitrate ; Stability of . Fimllay and 

others 410 

bisulphate and dry iiydrochloric acid ; OontimmuH 

production of from ixrtawiiim cliloridu and 

suiiihunc acid. (P) Mey‘‘r and KlagcH 750r 

bltartrate ; Solubility of - - in wines as an Indication 

of dilution. TiHsicr and Fraiq^ilH 

carlmnatc : (hlorate us an impurity in . Kohen . . 

carbonate; Maimfaetnre of . (P) ileldburg A.-G. 


707 

820 

24 

700 

JOHO 

2,'»4 

134 

80.1 

2u:i 

422r 

5)02 

042 


74 

JU86 

701 i 

1007 I 
410 I 

mr 

561 

1086 

1204 

484 

353 


1022 

323 

363 

1000 


4S4 

483 


not 

m 

74ft 


fAftI 

Potasiiinn roof 

saita; Treatment of lyes eontaining potaasiani and 
magneiiiijn sulphatm obtained In workiaf eriido 

. (P) Hehiburg A.‘U 4101 

silicates : Crystalline ; timtr pre))aratlon and pro^ 

Perth's. Morey 863 

tartrate from wine lees ; KxtracGon of . (P) 

Gladys* ' 800 

tctroxidc. Dc Forcrand 41ft 

trioxide. Do Forcraiul 481 

xaiithatc; Voliimetrii’ determination of . Holm* 

berg 46 

Potat4X!S ; Production of dried . (P) Worth 848 

Treatment of . (P) Enders 663 

Pottet’s glase, sliii, etc. ; Apparatus for sifting and separating 

. (P) Ik'urdmorc and others 604 

inaterlulH ; Extraction of iron from — * — by means of 

magnets. Thompsoii 267 

Pottery laxly material ; Talc as a . Parmehse and 

BaUlwln 79 

glazes; Home cobalt-iu'amum ooloiuw for . Had* 

clllfe 1060 

glazes ; J'roduction of white und coloured . <P) 

Vbikcl 187 

kiln ; ITmiit status of the nroduccr-gas fired continuous 

in America. McElroyand Muuima 1051 

Lillis. (P) Dressier 48nr, 540, 02]f, ]l&6r 

Magnetic . Mellor 867 

plaster ; The transverse test appUcsi to . Allen . . 1040 

PriKliiotion of a material similar to from furnace 

slag. (P) (fiilapimnl 6ft4r 

PriHlucthm of translui'eiit designs or ornaments on . 

(P) flrt'ifelt 081 

Kcitiictioii of ferrltt oxide usimI as a colouring agent in 

Kinnison 1040 

wrap clay; The restoration of plasticity to — — . 

MinneiimD 1049 

slip and glaze ; Inlluence of solubic salts in clay upon 

the ladiavlour of Coats 1060 

1 .se of gold III — — . Granger 60S 

ware ; Methml of tisiting ilelaycd crazing of white - — . 

llarkurl 80 

Pouring wet, adhesive musses into drying pans, etc. ; 

Apparatus for , (P) Act.-Gos. i. Anillnfabr. . . 588 

Powder ; Black glazed with aluminium. (P) Siuirre, _ 

and Du Pont Powder Co A . 1827 

Smokeless . (P) Guiguet 876 

Pow dcreil RubstaneeH ; ApiNirntuH for taking samples of — — . 

(P) JlobcrtH , 080 

Powders, smokeless ; Ex[K‘riineuffl on the ignition of large 

quantities of at HchlUsHellierg. Hoposchnikow 668 

smokeless ; Manufacture of (P)ClHessen 614 

smokeless, with a nitrocellulose base ; Manufacture of 

. (P) Jollot 987 

Power eosts in eliemlcal works. WollasGm 293 

prndnetion from gas engines. Ctillsatlon of w’asto fuels. 

CosG'r 1198 

from spent tan. Parker 704 

Precipitates; Dolce for freeing- — fr»»m mother liquor 

when filtering by suction. Gortiier 987 

Maeliinc hir wasliirig . (P) Klson 80ft 

Prediction In cliemlstry. Potts 892 

PresiTvatIves : Chemical . Serpr 

for raw, fresh, or green foo<ls. (F) IGjgmibanm 874 

Preserving preparations. (P) Schoeller and others 864f 

I*re8ldentlal atUlress. (Viwikes 780 

Prehs-fllUTK for seeds conUiriIng oil. (P) Ifarhurger Binen* 

u. Bronzowerke A.-G 702 

Presses for extracting grease and otlier material, (P) Mgy* 

and others 1216 

iJyilraulic for secils und tlw like. (P) Harburger 

Eisen* u. Brouzewerke A.*G., and Kfieber 708 

for oleaginous tweds, etc. ; Preventing shaking and 

jarrmg In during diwharge of the oll*cakes. 

(P) Ifarbiirger Wsen- u. Bronzewerkn A.*G 978 

Pressure of llqulil mixtures ; liapld method of measuring the 

partial — — . Rosanoff and others 1087 

Priming charge. (P) Buell, and Wlnel»est<*r Befieating Anna 

tk> 944 

compositions; Explosive . (P) Claesseii 386r 

Printed pieces ; Drying of . Kowhlln (rfres 80ft 

Printing alizarin ; (Iso of esters of high mol. wt. for — — . • 

(P) Mollard ct Ciunct 641 

Application of “col murin’* to cotton fibre by— — 

(P) Louppe ot fils 480 

Application of glycolUc aeld In — Diehl 417 

Application of Kaphthol A8 in . Kunert and . 

Acker 67ft 

Application of sodinm perborate in *. Itopk* • • • - 786 

calM: Use of Napfathol AH (2.3*hydroxyiyi|^tboio 

aniUde) In . Lomanowltacb 1208 

Colour— —I 

(P) Bhcinberg and Bhrinberg 1U6 

(p)Tttrkin.: 747 

eoknirt. <P) Bohfitae and Ftooher •j 

ooloun; Manitfactoreof— % fS 

ecdoon ; Frepamtion of ftebtht (P) (wrlBi ICBt 


164 


JODByAi.oyT HBso(gEnr op cmaacAL movsi^x. 


VrlailQg^cont. MU 

"" aa '■"“™ by 

wm ilLfI''.!""®"* .'''"'““'■"I prlntlm 

m labrl?, •' «*» 

(1*) (irOHH " , 

V r. J'li' iitK, lij’ui ’jiriii’iintf i}J/ 

Arw ilxlUK uaciit Jor 111,.. Ill _ 82<Jr 

miwyaluri. „„ 


iMk ; "I'*'''’"'"'™'' 


(!') Mun'ti 
. (I’> W<.|/f 

Ink' 

MOK'hjMi 


Itculst lufthod of 

41H.6f2r 


tiiipliiiitizuriti d('tnattv<-R. (p) Hik- 


Hifll /lIlpJifliHZunti 
fmldstry in |{r,s|<. 
jiintt', ■■ ■ 


P0ll^3n<. PiMM 

tm 

Machine for washing m Rchn^ihu 

M«S& 


Frohberg 


867 


'►f (’ht«iu. 


Wir<M‘S. .. 4 .. . /4r 


74r 
(P> 

!m, 480 


<( ('ir , Niid iiatti'i/iiv •H^liiuaiin 

'Isnw on tcxlili- inhrii/ ^00 

J'rliiU-rh' Ahaiic / m‘ J"‘«nu‘aox. and 


(1*) mnu und Co 

T) D™"'""*” '"*■ *bi«kentaS 
"“"(rnSr ■' ' «“"“»>««« oi ‘sulphite:::: • 

“'“'VsipWrc:' ■"««■ -in 


I'ritilij ; I'uHt gn-y 
i'’avre ... 


duntin-MueliiT. HcVort by 


08<J 


I’rotliif rion o) fa«/ niJouf.-d 1 
Jdd. 


n*) ls«viiHk‘m‘‘un<l 


.480, 642 


ri73 

4')K 


0-l*mi«uiyl|,licIi,,!orrte?iyl,r ,u7,l, 

''(I^XteTmjlin “''® i'nHiuctlim of - — , 

I to h,. u'.id «« (P, Williams and 

ihPteiu • - - ■ 

. Ma“aM,„,y,15'''’,';'"';'‘ Aiuou.: ' ‘ iixploiteVic 

lroui"iL"J®“**|l)Yn;,l "I l'l■“•il■ niateriaij 

7.aT;;'C-!^r'a:!.^ 

suhsteiir.., of itelatmu of ii,;, 


and Wolf .... 

■““"“"“•time Kiphite 

bbood ; lialHiiin Hr nu n 


763r 


■wte«;,f •^: 

478 
1086 
417r 

960 

417 

640 

1006 

248 
030 

, .jn and Jlav .' auipmw _ 

Halsiim Hr aa n — ' 646 

1 ulplng cngmeH. (I») Marx 

niachmc. (?) Jackiam 1000 

ApimratuK lor thickening 127r 

PuiveriJg ..LVhiur‘‘Vprfarka<m y '"‘ ’ 

on-H, etc. " Mnis “i/™ j; 241» 408 

Hon, and Co., Ltd ^ ^*‘**‘^* Wrlgbt- 

Pulverulcnt nmterittla ; IWration nf ■" ■; 310 

britinctting. ( p) ilwover "a twi [nniild ing und 

J'ump for l.xlvlatinu '■""'f’” 

Bernhardt washing mooI. (P) 

.07 

) or th»* llirs. . A ;_ U I MoUls . 


solufiouh of 


841 


Apparatin; 


Thonuia 


~t(» Hucraae. 


Herxlg ‘ttiiii 
(p) Cniitant and 


707 

002 


763 

032 


r*7l 

150 


, „ prc'ipitate 7 7' Jo S- ^ 

“7Sn'l>^ls"rf "" ,‘f; '™«ymi'- 

lOfinilk ; I hrfMiipoJijjoii’ ni LJ i 

i'rwcS’* hiJ*’’ h ‘ 

IVrr<d - rapidly 

, Bmiiwr •« ti’xtlle flbn^ Wmiama ;,id ® 

i of f ■ Kniihi 9«0 

Jjaudo-epheHtfim*. Schmidt . . ^ ^ ^ 1167 

WU^sUnuiiw in sulphite celJuidai. artrmM * ‘ w ' 904 

0« 'rum^Sm K";,'-::: 

llH‘<*«nianh» rJit. ’ 4l 

titeSgia'Slnr ’ ■^■^. mi 


477 

806 


080 


»»*w«ihJ JeiSBr 


“• (P) 
i‘ior 


841 

884r 


bluro’?'”Stcni “'^‘1 conveying 

^H-iuiunm/llSfak^A Knlpa'.'and 

Pure Hubstaiices : Utihsaf am 7/ 7iw 801 

paring . Johnsto?/ Prooesaes in pre- 

lurulng nnjJ^roMa ^, 'ssodaT-Toxtel-ty-niZi; 
I’urllylng apiiaratiB. (P) 

‘^'.^iiou ‘of — ; • -fpi 

PttrpuTogallln. Horilg 784f, 

^paratlon of - JL; ' 

PutrclacWw; UW^tlon of the pbenJi^* 'oVlli:‘;,i;i; 

«*“dge diepSHu! 

Pyraxulonc series : Phsmamajm •••s. 

aaSf'di 


633 

£17 


418 

846 


866 


43. 4dr 
18 


5®*wf®hu»tion Qf - 
Manulaoture of~ 


Pyrtdlnecarbwynr acld..^ i‘.'. 889 

MrtlSuJlnii • HMOtwtuw of . 

Pyrldone dyututb ; piipiiiiii oVllll * * ‘/m ® «®» 

wdaiBtuteg — *** 


m 


sg s?i“?!” f ig 





BtmKtmjm. 


m 


n«B 

Motbod of routing to ooovtrt the wcompuirlfig 

motoli into MUphAtoR. (P) Debneh Stl 

Frodactlon of in the United Stotos in 1913. 

Phalen 647 

Ueoovery of nulphur in olementary form jErom . (P) 

Elggi and New Jersey Xlne Co 870 

Eoasting before further treatment, and apparatna 

therefor. (P) Sutcliffe 31r 

Toastinii ; The oxygcen conUnit of the gases from . 

Wright Ill 

Selenlfenms and Its use in the inanafact.uro of 

sulphite pulp. Torgenson and Hay 645 

for sulphuric acid manufacture ; Norwegian aud 

Spanish . Uhlmuuu 134 

^yrltlc ores ; Recovery of sulphur from . (P) Hall .... 359 

Pyrogallol ; Yicltl of purpurognllin by oxiduilon of with 

peroxydase and hydrogen peroxide. Bach 855 

Pyroligneous acid ; Process for distilling crude — — . (P) 

Klar 483 

Pyrometom : 

(P) Churchward 84flf 

. (P) Hcatheote, and Itudge-Whltwortli, Ltd 609 

fur molten brass and bronze. Gillott 067 

Optical : 

(P) Churchward 46f 

fP) Sioniens und Uulsk? A.-O. 163, 894 

The Veritas tiring rings as . Blclnlugor and Brown 1951 

Pyroinetry ; Thernmconplcs for . (P) Paul 378 

Pyrophoric alloy. (P) Faehr. and lilcktrochcmische Werko 836r 

Pyruvic acid ; Fermentation of by living yeast. 

Nenberg and Kerb 608 

as a product of tlie vital activity uf yeast. Fernbacli 

ami Hchocn 9", 707 


Q 

Quarts bodies ; Production <if liollow . (P)Voelker ... 9fl3r 

and felspar ; Deforniution study of sonic mixtures ot . 

Watts 78 

French manufacture of transparent and its 

applications, (lallots 354 

glass ; Manufacture of — . ( I*) Maud 2.58 

Manufacture <if refractory articles of . (P) Mochm 354. 7Jj0r 

Production of transfwrent -- - . (P) Voolker 964r 

Quaternary mixtures with two llauid strata. Equilibria in 

quaternary systems. 1‘arravano 1092 

Qncbraehino and yohimbine ; Identity of . Fouriieau 

and Page 373 

Quebracho extract; Determination of pentoses in . 

Van Dijn and van dcr Waerdoii 161 

extracts ; l)et.<^ctlon of mangrove in by van Oijii 

and van dcr Wuerden’s method. Moeller 839 

Treatment of - —• (P) Fiskc 95 

Quercetin ; DyostiilTs dorivetl from , Watson and Men 306 

In wine; DekTininatlon of Von Fellenberg . . . . 1105 

Quinine, benzene ; The T,x diagram of the system . < 

Van Itcrson-Rotgans Ill I 

and Ita derivatives ; Sonic new salts of . Angelonl 150 

In the seeds of Cinchona Lcdgcriana, Mociis ; Occurrence 

of . Van Leersum 373 

Quinine derivative#; Investigations of certain . 

Schroedcr 

salts; Ooeffleieuts of preclpltablUty ot in saline 

solutions. Tarugi 373 

Quinizarln ; Manufacture of -- — . (P) Bayer und Co .... 347r 

Qulnjzarln-p*carboxylic acid ; Preparation of . (P) 

Bayer und Co * 784 

Quinol ; Colour reaction of in the solid state. Moldinoy 766 

Modlfloation of tlie developing imwer of by Intro- 

ducing substituents into tlie aromatic nucleus. 

Lundeire and Seyewetz 767 

and sulphite ; Oxidation and protection of solutions of . 

161 

Quinoline compounds : l»reparatioii of . (P) Davis, and 

Eli LlUy and Co. 841 

Quinoline Yellow iwies; Manufacture of lialogenated 

rtyestuffs of the . (P) Melster, Lucius, und 

Brtaing 748 

QuliHdluo-4-carboxyllc adds arytoted in the 2-positlon; 

Manufacture of . (F) Chem. Fabr. vorm. 

Bchering 

Qiilnolyl amldo-ketones ; Process lor preparing . (P) 

277 

QiilttOlyl'ketones ; Preparation of . (P) Voroln. 

Chininfahr. Siminer und Co. 277 

Qiiliione; Chemtoal action of onproteins. Cooper.,,. M2 

and wdiltm aatohlte ; Istetactlon of . Piiuiow . . 7M 

IteBBdit ^rith Bomnwhott 492 


man 


Uabtde arin# lor roas^og furnaeea. (P)8tout W9I 

Rabbling appliances for roeohanioal ore roasting tofnaoeit 

(P) Harris 

RaiUoaotive barium compound# ; Treatment of . («) 

MoOoy , 

by*pr<Mlucts of rare earths. 8toni w 

emanations or substances; K.Ttractum, isolaUon, ana 

concentration of . <P> Ebler .. * SiT 

liquids or gases ; Proiluctlon of -. :• * i 

matter in soUitloiw containing thorium ; MetlKMi ot 

obtaining the . (P) (Baser and Glaser . . . ... 256 

metals; Extraction of from load orea. (P) 

Deutsche Fcisen Del Ges 

iiiinorals from Wot? rn Auntralia WOO 

phogplwtea. slllcatcH, et<'. ; l*roccsH for dccomiioaiug ■ 

<P) Elder 

priHMMiitlon. (P) UtMllogen-(JeH I'iii: *** 

priKlucts ; Action ot colloids on In iOiUttoll. 

Godlewskl • — ^ 

tirodiu'ts from iiumaziUt sainl ; Kxtroorion ol — — 

Haber ^ 

HulMtuncoH ; ( .'olloidal solutions of . Paneth ** 

substaiiecH ; Treatment of sulpliate mixture* containing 

. (p) 7W 

Hubsianeos or vessels for obtaining largo quantlUea of 

radloactlvo liquids ; Process for producing . 

(P) Farjfts 

Railloiietivity in agriculture; Application of . Baker 8ft 

of springs : Mivasuremont of the . Bngler and 

Olliers 

Bebavlmir of In proolpltation 

reactions. Fajans and Boer « 

KMtks; Distribution of . Monazito aand. 

Baltueh and Welssenbcrger 864 

Radiographic plaU-s ; Manufacture of Ouoreseont . (P) 

ww" 

Badlothorlum ; Preparation of — “. (P) KidMIor und Co, 868r 
or substances containing it ; Production of \P) 

Deutsche (lasglUldieht A.-O *** 

Radium, National iniysical LalMiratory Report 893 

Dotcnnlnatlou of — Mchlundt 

Constanta on the International Hlaudard, Rutti^otd 9M 

emaiiatioii ; Action of on lipase. Mariliali and 

Rowntrcc 

emanation ; Action of — - on mixtures ^f hydrogen and 

oxygen. Hehciicr • v * % 

ciiianotloii ; Reduction of c^irbon monoxide by hydrogen 

under the influence of . Scheiicr _ 

emanation as a tlicraiieiitlc agent. Ramsay 66« 

Extraction, isolation, and concentration of-—. \i) 

Ebler • * 

Extraction of - from the Diary ores. RadolifI .... 

liiiu appitotion of — hV tJiera;>euUcs. Jojy . . ... . U7l 

in inonazlte snnii ; Distribution of . Baltiioh and 

Welssenbcrger 8** 


olliers 
Radto-clcmeuta ; 


in 


918 

748 


i>rep.arations and rnwiVhorlum proparailons of different 
' ages ; Distinguishing by tlioir 7-radlation. 

Tcchnokwy of the extraction and utilisation of 
Mterniicht 


643 
S64 

TreatSt ororcs and Intcrmi^’l^ lirodiicU contaliflM 

. (P) Ebler M4. M6f 

Treatment of sulphate mixtures coriUinliig . (P) 

, « * 4 * V * 4 7W 

U.S. Bureau' of’ Mim« Reimrt on . Moore and 

KItilil 

; uranium ratio iu camotltes. Lind and Whlt^ritore . . 1987 
Radium D; Alleged separation of---— from 1^ in Mdto- 

active leml by Grlgnard s rcwitlon. Staehliog .... 75 

Radium salt# from mim-rals containing tomjum ; ®*toafltt^ 
of , (P) Deutsche Oasgltthilcht A.-O., and 

ni/hf^rs ■ , f f m m •* t •*•****•****** '^ **'****’*** ^ * ^ f mW ' 

salts: Heisiration ot in extraction Of timrlnm 

frommineraU. (P) Schwab 

Rafhnose lu beet #ugar toctoijr 

pectin substttiiwis on the detomunatlon of— 

Koydl IW2 

Preparation of from oottoiweod meal. Uit^ 

Eaghalf^uffs; *^^ *^ **^^ 

EaU atciorictf electric rallwayib Bxperimento ^ 

Metropolitan Railway. WUIcox * MO 

Railway signal-fuse# ; Tlmft-hwnlng 1^) Bose, and, 

Cwtral Railway Signal Co. * • t *** 

tunnels : «a#e<»u# importtie* to tiie eit of — Mdiu 

and Meeerve ™ 

Rfttoa seed from Bengal and tin oil 

ssr J&ss^iss: 

lathe . Bndwtito 

ugvida,: 


a 






JOURNAL OF THE SOdETY OF CHEMICAL INDUSTinr. 


9kW 

lUiDing-i'ofi/. 

JIHiiWs ; Methodt) ami ariparatM for : 

<P) Htimplirry ami Riukldl Pw 

(P) Jny «41 

(P) MHliH 408 

watiT and uUmt li*|ui(ln ; Apparatus for . (P) 

PaiiHlavoim' 341 

lUlfIgh <‘o. ; Visit to l/ic works of th<' . Aruiual 

Mo4'tln({ 725 

llama flbrr from Nortiu'ro NiK*Tia 476 

Roadion tow<T (P) llocllinjr 583 

towiTH; FillifiH loab rinl lor — 

O’) NjtroirMi ProduclH and ('arbldo Co., anti 

M- ' 0 341, 584r 

(P) K(U 1M17 

towers; Pmkiriv - ■ (P) Moritr. 302 

vessil for earryiriK mit rticnil(«il iinrcoHiM's between 
litiultlH, HolidM, or gast's, (P) WfHtfaliwh'Anhalt. 

Hprr-IigHtofr A -tJ 822 

Roftctlorm in ar-'tonitiilc Natimann 100 

ApparatuH for oifer ting clu'inieiU - — ; 

(P) Kraiiw 64, 865r 

<P) MttttliewH and others 24 If 

(P) Prdlak 188 

AjrparntuH for cArryiug out and olworvJug . (P) 

H4gi and 84*1 228 

Apimrutua for faeilltatiitg r-hendcat — • by eatuiyaia. 

(P) L’largr* W)6 

Flame . llaneroft and Weisel 570 

in gases; Apriaratns for effecting by means of 

contact MiihstanccH. (1*) Wilhelrnl 342 

bidwcen gases at high iiresHures , Process for carrying 

out . (P) VallalrR 822 

in gaiws at Idgli fern perafii res , MaimfiK’ture of retort i 

or fnrriacr* ciiarnlicrs or iitires for . (P) Pictet 84h 

in gasr s ; PriKltnllon of chemical - - by electric arcs : 

(P) lludrschc Aniliri iind .Soda Fabrlk 146r 

. (P) Kdwin and otliers 1017 

Hollow vessel for clicjuical - <P) <«liiui»or 840 ! 

Method of carrying out -- (P) lie KowalHki-Wicniss 850 

Process for carrying out catalytic— (pj Andersen 47<tr 
PitH'css for carrying out chemical - (P) Soe. 

H^nr'rale d(‘s Nitrurcs 302, .540 

In reversed flames .Meyernud KersUdn 548 

iM’tweon Holirls and gasi's at Idglt trouiKTature^. . Prwess 
(uul aiipanitus for effecting - 

(P) Aluminium Industrie A.*(t 736 

(P) Itreaper 788 

wnslilve hi nir or ox \ gen. Process for carrying out 

chemical ^ . (P) Kuollcr nml Oo 600 

by irlttiratlon Parker 770 

Rectlftcatlon ; ContiimiMis trenlmcid of ttic tail prtKiucts 

of . (!’) Mann, 078 

of {Hdndeum, is'lroleiim spirit, and Iwtucno : Pntcesa 
and apiwr.itus for the c<inlinuous - -. (P) Uurbet 054 

Uecttfying aptwratus (P) ilohsictr. and Hcnedix 303f 

H«(luclng agents. Muniifactim' of .tahle from easily 

uxidisable substances (P) 'ioldsUdn 2i.H, 831r 

compiiuuds , Apiuiratus tor (P) Niewerth ... 87 

organic lomiKmnds l»y hvdrog('u in pn'seme of iwlladinin ; 

Pnnvss for (P) .N'uitml Venn<M>tsch. Ant. 

JitrgcnH' Vereenigdc Fabrickcn .568 

lltxluctatu*. ilardon and Norris 658 

Kodiiction. (P) Hrmdiet glHir 

Catalytic prorsws for — . (Pillrochct 18 

furnace , Klectric (!•) Frickey, and Noble Klectric 

ShHfl tVi 157 

furuai'vs; Screw tir worm conveyors for cirarglng mtary 

, IP) llourc4»ud 480 

by hydrogen in pn-senet* of alummlmu Uvltia IJormx 1223 

of orranie (vmiKumds; Process for tin* . <p) 

Wlinnicr and Higgins 

Phytochemlcal — . Ncutxwg and t'thers 434, 608 

proceaaes elfwted by jlcad yeast at tlie e.xiK*n<s' of water. 

Isrwtachlnowakaja 801 

Kafraotoniett'r for determining the apiiorent dry substance of 

Julcea and syriiim. 8<'h6nroot 164 

Hie of tl»e for trie analysis of sugar factory products 

Pallet : 1166 

Ifllraotorisa ; MwiBiirenu'nt of the higli-temiK’rature electrical 

realatlvity of — . NorUirup 264 

Needa of the glass manufacturer in the way of . 

Berry 1047 

native Iheriual oooduetlvities of slhiw and clay . 

♦ Broww 1052 

BelltMor)' wrtiolea ; tHaaod — (P) Malm, and Norton t’o. 8i 

wtlcka ; Manufacture of — fnuu alumina. (P) 

Atten. and Carhorunduni Co 063 

nrtlolm with uroteclivc ('oating. (P) Flendng, and 

KtUonal (krbon Oo 701 

iKidloa i BevtdouDMtti of special - Montgcmiery . . 70 

bodtas fur sktetne liunudtscenof ]«mi>s , AfanufacHire of 

. (P) Podanit 70 

cumpusltkm. (P) Jeppson, and 3forton Co HI 

uudiertsJI with hirfti porm fdr hl^ and other jniriioses ; 

PmpaniMuii of . (P) Kern 840 

matvriaii; 

(P) OeMoa Kleotik Oo. 8Sr 

•19 


Bafraetmry— eottf. 

matoriala for gas retorts. of Institution of Gas 

EngineerB Goiuinlttee. Bywater 682 

materials of high melting point ; Process for fusing . 

(P) Podsxua 700, 836r 

maU'rlals of (marts and similar substances ; Blaniifaeture 

of . (P) Boehm 354 

materials ; Treatment of and apparatus therefor. 

(P) Weintrnnb and Eusli 82r 

vitreous sulwtances : Manufacture of . (P) Sand 258- 

Ei'frigeratlng apjwratiis. (P) Iceless Eefrigerator Co 407 

apparatus ; ('ondensers for aramoida gas . (P) 

Dwyer 1081 

Probess and apparatus for . (P) Hiller 990 

rooin.s ; Heat iusuhition for . Tliornton 99E 

Refusj* ; Apparatus for burning town . (P) (Haskln . . 804 

destructor ; The evolution of the — -. Kohhnann .... 883 
di;structor furnaces. (P) Scorer, and Mcldrums, Ltd. . . 1170 

destructor fumncca ; Apparatus for charging . (I’l 

Lea.sk 939' 

destructor furnares nr stoves. (P) Thomas 842 

destructors . 

(P) Comp, d'iucin^ration Industriclle 216 

(P) loiask 275r 

(P) llamsay 981 

(P) Scorer, and Mcldrums, Ltd 842 

Extracting or sorting combustible matter from . 

(P) Hidoux and Bcrnheim 30 

Incinerator for town . (P) Auvergne 603 

Manufacture of cement and the lik(' from residues 

obtained in gasifying . (P) Elsiior 761r 

Manuiactun^ of paving or building blocks and iron from 

domestic and other . (P) Becker and Unger . . 647 

material ; Apparatus for incinerating (P) Wasley 61(4 

separator. (P) Kaibcl 56r»f 

Treatment of house ami town . (P) Fiirse 610 

Treatment of organic . (P) Buttorfleld 804 

ileheuting furnace ; Semi-contmuous tired with coal or 

coke. (P) Conor 070 

furnaces, (P) SlemeuH 144, 32lf, 836r 

Eeiiiicrfelt electric furnace ; Tlie- — 1210 

Ectinei ; Conditioiw of activity of Hie enzyme of — 

Michaelis and Mi'mleissohn i»8 

Eest'rvc cilcetH on textile llbrcs . Produc'tiou of — (!’) 

Ilciitz, and Biidisclic Amlin uud Soda Fabrlk. 747r 

effects under vat dycHlulfs ; Production of coloured 

. (P) Badlsche Anilm und Soda Fabrlk 517 

' under raric dust ami stannous chloride diseharge.s. 

j Lehmann. Ue|>ort by Schmiik 041 

Eeserving gfiiloeyaninc dyest nils and their leuco-couiittmiids 
on cotton illire : JTooeS'i for — . (P) Durand, 

Hugiienin und Co 418 

IlcHcrvoirs , Process lor lining — . (P) Coni[>. ilii Ciment- 

Vorre 951 

llcsidual iKiuors . Funiiiee for coiitimioiiH concentration or 

evaporation of — . (P) Wolesky and Volesky . . (13 

Eokiii acids : Stability of — at slightly elevftt(‘d tempera* 

tiires. Herty and ('ox 973 

of coiiHcrous wtKHls and its removal from sulphito- 

cellulose. Schwalbe 8,57 

eontoiil of the giiayule plant in relation to rainfall. 

hloyd 1U7 

(•ranulatioa of' . (P) Stevens 413, 854r 

Manufacture of . (P) Aktschourin 83^ 

and resin suaj) ; Manufacturi' of . (P) Aktschourin IWlr 

.wap: PnHiess for emulsifying In water. (P) Dolan 1021 

111 sulplute-ctdlulosc 1202 

ViihxiuiMation of guttapercha . Ditnutr i9i) 

from wood ; Process for extrarilng . (P) Baylor, 

and Standard Turiientine and Wixal Pulp Co 02 

VulcauliR'd glycerol . (P) Arsem, and General 

Electric ('o 94r 

Reslnates; Metallic Eagg 208 

PliotoehcmicaJ * properties of coloured . Ijargiiier 

des Baneels 1099 

Eesinoua compositions ; Manufacture of : 

(P) Aylswurth, and Cundensite Co. of America . . 931 

(P) LllieufcUl 480r 

coniiwunds ; Production of , (P) Whipple, and 

Standard Chemical Co 160, 160 

condensation pnolucts. (P) General Electric Co. . . 826, 931 

condensation products ; Manufacture of . (P) 

General Klectric Co. 92, 493r, 493r, 767r, 799, 974r, 974r, 

974r, IlOO 

preparations . Manufacture of adhesive . (P) 

Wolff, and Gebr. Schubert 605r 

lirodttcta; Manufacture of . (P) McCoy 663r 

priHlucta from wood ; Proceas for extracting-' — . (P> 

Soc. Anon. Le Camphre 430 

aubatancea from wood ; Apparatua for extracting . 

(P) Waterman 709 

Eeains in Paleoxoic plants and In coats of high rank. White 682 

Synthetic . Eedman, Welth, andBrock J49 

of tobacco ; Chemistry of . Von Degraxia 486 

Treatajont of ipim . (P) Baymond 208 

«»«<1 for cnibalmixig tn Egypt and Oaithaiat B.C. 

aooo~800. Bauitar .T.T. !7T.. 980 

BeMitivlty of refhietoriea ; MeaMronont of the Idgh^ 

*' * — Mofthnip 264 


I 



aOBJBCr IHDBX. 


m 


Betort: 

(B) OMtcma, iind Oastont Improved ProucM C«. 409 

(P) Ketoey ' 540 

(P) Ztnkeiacii and Biddle 342 

bench; Begenmtlve . (P) Brown, and Kltier- 

Oonlcy Manufacturing (\) 584 

fumwc for producing lighting ga8, (P) Stettlner 

Ctuiinotte«Fabrjk A.-tl 304 

fumacci for making coal gas, etc. ; Heating of . (?) 

Desaaiicr Vertikal Won ties 782 

furnacea for producing gas and coke ; Vertical . 

(P) Koppera 68 

funiacea for uae In rlnc smelting, etc. (P> Uondreas 

and Worley 32 Ir 

tubes or '’hambera for gHHcous reactions at high tempera- 
tures ; Manufacture of . (P) I'ietct 849 

Betorts ; American vertical . 'I’ausslg 189 

Apparatufl for discharging vertical - - . (P) Koppera, 

and Koppera Co 543r 

for carboiUsing C(M»1 ; Heating of vertical . (i‘) 

Duckhani 684 

(’Iiarging and discharging . (P) Von Zidewaki 4(i7 

Corroaion of gaa 65 

• Diacharging apiiaratua for vertical—. (P) (Hover 

and Woat 910 

Hiacharging carboniaed pnalucts obtained in vertical 

. (P) Aartfl •. 542 

for diatiiling or carbonising coal and other carbonaceoua 

aubatancea. (P) Toaer 912 

for diatiiling ctwil. (P) And<‘rson, Meikle, and Pulton . . 542 

for distilling cmil ; (’ontinnoua vertical (P) i 

Comp, (n'mi'mlc do Conatruction dc ?'ours 8.52 

for diatiiling abale. (P) Fell 913 

for the bent treatment ot fluids. (P) lU»ys .540 ' 

Method of lieatlug (P) Jacobus, nud Babcock 

and Wilcox (lo 412 ' 

KegCnerntor settings for vertical — . (P) (Hover ami 1 

West 91 d ' 

for uae in making gas and for like pnrpoaes. (P) Drake'', 

l.td.. and Drake 344 ! 

for use in making ilhiminuting or heating gas. (P) 

Blborno and Dodaal 584 

for II.S0 in the munnfaetnre ol gaa ; Verlicul . (P) 

Drakes, Lid., and Dobson 581 

Vertical - for continuous distillation of eoal. (P) 

Comp, tleii dc Construction de Koiirs 953 

Wilson’s “ coniinuous-inUTinittcnt ” vcrlual-- 

Dickaon 951 

for wood distillation (I*) Sykes 911 

Betting flax and aimilarVtraws ; ProcchS for : 

(P) Fernle 132r, 478r 

(P) Fibre ('orixiratloii. Ltd 19 

plants ; Proce.'is for chemically — , (P) laimburd and 

Lusegue 248 

Bhamnosc ; Determination of in presence of other 

methylpeiitoscs. Votooek and Potmcsil 840 

JVv’iu crijnt." i Commercial . Dcsterle and Hungseth 190 

Ithamnut cathartietm : Colouring matters of Oesch and 

Perkin 1199 

Rhamnxu Purihiana ; ita hisDiry, growtti, colleotipn, and 

bibliography. Johnson and Hindman 1170 

Bhcnisli lignite hrioiiettoa in domestic and industrial use. 

Oellerlch 1082 

Blniolavcur, a new c.^jftl washing apparatus. Ford 241 

Bhodiuin In crude pliitinuin ; Determination of . 

Sch witter 751 

Rhubarb; Determination of free and <ombined hydroxy- 

methylanthraquiuuneH in . Dads 1971 

root ; A ChlncsB . Boaentlwler and Kicne 1020 

Ribbons from vlscote ; Manufacture of brilliant . (P) 

Verein. Kunstscidefabriken .A,-(i 132 

Mice grains ; Disintegration of by rowans of alkali. 

WaHl) and Darabsett 703 

oil and rice fat. Davidsohn 051 

starch ; Fractional llauefuctUm of . Warth and 

Darabsett 438 

Blcln ; Detection of (n cattle fodder. Robert 987 

BinmaJi’s green. Uedvall 863 

River water Hearcti for pathogenic microbes In . 

Houston 080 

Road construction ; Part played by water in macadam . 

Fearnsides 26 

making ; Formation of blocks or the like for . (P) 

Kruse 138 

Roads ; Bituminous compositions far . (P) Ingham . . 201 

Ifanofacturc of a plastic rubbcr-likc mass for tarring , 

(P) 8oc. Anon, des Combustibles Indnstriela 18 

Preparation of stones for making tar macadamised . 

(P) Ges. f . Teerverwertung 422 

Tar treatment of . Revision of Road Board 

spedfleations 41S 

Roasting fine ores; Procem for . (P> Bnddeus and 

Deni Sir 

fumaoe ; Horiaontal mechaaieal . (P) SarnmiiL . . 1214 

fBn^aoe: Mecbaaloal with heUeal heartiL (P) 


Roaatimh-eeal. 
funwees : 

(P) Beskow and Ramf^n S7if - 

(P) Comet 340, 

(P) Fowler, and Pacific Foundry Co 80 

(P) Lalst im 

(P) Plkctty 8Sfi 

(P) Timm 599 

furnaces ; Fording do^ let s for . (P) 8ront ttW 

furnaces; Mcclianical- — . (P) Clamlc U70 

furnaces for ores and tin* like. (P) Gcllon &54r 

furnaces for ores ; Babbling appliances for mccbsnieal 

— . (P> Harris 1950 

furnaces ; Habblo slmflN for : 

(P) Fowler 920 

(P) Sfout 1958 

furnaces; Stirring device for mechanical . (P) 

Mctallbank. imd Mctallurgische (les 794 

Iron, manganese, and other ores and other metallurgical 

products. (P) Uiiddcus' 709 

ores in ail kinds of furnaces ; Prwess and apiwrutus for 

. (P) Brncq 88 

ores; ApiairatUH for . (P) Dwight, and Dwight 

“ 1 Lloyd MetallurgUuil (Jo 879 


and i 


ores ; Furnace for 

(I*) ItiichholD, and (Jit-Fbmc Furnace Co., Ltd- 755r 

(P) De Splrlet HOr 

(P) Murpiiy 794 

(P) /avciberg 970, 070r 

oren. etc. ; Stirrers and mechanical furimws for 

(P) .Spinslg and Homniel 8lr 

Rock minerals ; Manufacture of fertiUsers from -- — . (P) 

Perino 1007 

Rocks containing jmtiisslum ; PriMluctJon of fertiliser from 

Hilicious . (P) Cheni. Fabr. Bhenania, amt 

Mt'ss(>rsclimitt 827, riOO* 

Kvtraction of alkalis from natural — . (ID Mosier* 

Rchinitt 

Manufacture of fertillscrB from silicate . (P) (Jhcin. 

Fabr. Khenaiiia, and Messerschmitt 153 

Manufacture of industrial objeds from volianlc or other 

fusible — -. <P) KIbUi 965r 

Prm'css for making - impervious. (P) Abraham ... . 93H 
Treatment oi caustic alkali solut-luiis obtained by decuin- 
posing natiiru) -—- . (P) (’horn. Fabr. Rbenania, 

and Messcrsclunitt 

Treatment of sillcab- and recovery of alkaiis. 

(P) llambliKh and Gellcri 

llolls-Hoycd Molor Car Works ; Visit to th< . Annual 

Meeting ^ 

Itimflng compositi ms ; Firi-resistinR — - . (P) Wliitc 


paper ; Manufuetiire 
Maschke . 


of non-inflammable ■ 




30 


725 

860 


5»4r 

llope.s ; Characicrlstics and pro|H*rtlps of fibres used fur 

Kflprner 397 

Rose oil. .SVc Under Oils, essential. 

Rosin acids of American coloiihony ; Water-soluble -- — 

Iliiil 429 

Determination of in varnisbCH, oils, and soaps. 

Wolff ami Hcholse 308 

driers. Hogg 20(4 

Extraction of ^ — Irom resinous wmsl. (P> Lichteu- 

tliacler 9fl9 

extractors : 

(P) Cnstona 798 

(P) Castona, and Cssfuna Irnproved Process <Jo. 

159, 1962 

in fats and sisips ; Deterinlnatlon of . Leistc and 

.Stlo|Kl 1099 

oil ill lliisecd oil ; DctsTmliiatlon of . Thurston . . 650 

oil from resinous winmIs ; Recovery of . (PJ Sm*. 

Anon. Le (Juinphre 248 

oil in mineral oils; Detection of 1147 

size ; Examination of . Marcusson 92 

siting ; Detection of in paper. KoHmann 1998 

Spap ; Manufacture of . (ID Aktsebourin 888r 

soap siting composition. (P) I)o (Jew 780, 1152r 

solutions ; Process for iireparing . (P) Graf anti 

Hoinmer 767f 

Treatment of . (P) Mariner, and Pensacola Tar 

and Turpentine (V> 1162 

from wtjod ; Extraction of : 

(P) (bstona 1089 

(P) Harper, and Castona Improved Prooeas Co. , , 8£& 

(P) Howard 14fF 

Royal Crown Derby Porcelain Co. ; Visit to the works of tile 

. Annual Meeting * . . , 72f> 

Royal Mint ; Comparative cost of metal melting at the 

with coaPgas and coke fuel. Rigg 1157 

Rubber; Accelerating the vulcanisation of natitfal or 

artificial . (P) Bayer und Co. 94, .269, MWr, 865, 

498r, 88ftr 

Action <01 copper and other metals on Frank and 

Ifarckwatd 652 

Apparatos fur applying to oantas or other labrloi. 

(P) Hifham apdhkeltiw 1062 
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JOimNAL OF THE S(Xnm CHP COTJflCAL 


piAB 

Muolictare of . (P) Bdbm 86&r 

•Imriog piiiDtt: Eemovftl of tM>n*lAettforuu>i poriioiM 

from Uw bark of . (P) QoUralch and Palmer 430 

Coara from Papaa 1063 

(Jt'mantlng of . <P) Fldoux aod de Canaladn 26»f 

OoagulaUon and coriuK of . (P) Byroe 93. 200 

•coated material; MaDufacture of-—. fP) Praokel 

ond HuikKe 974 

compoaitlom : 

(P) Aylaworth 04 

(P) Aylaworth, and ilalogou ProducU Co 7.t3r 

compoonda, (P) Monnot 8H8 

compounds , Marmfactnro of . (P) Collardoji .... 7i»8r 

content of the giiayido plant tu relation to rainfall. 

Lloyd 107 

IiecomixMltloD of by ml'.‘ro*orKanUmB. .Solin{;(‘n 

and Fol 4;«) 

Deterniination of directly by a coubuaUon metliod. 

WcaaoD 7o:J 

Determination of aulphiir In . bteveos 20H 

Determination of tlie total Hiihihur In . Ulz 2oH 

exporta from Oie Anmaon Haain in 1013 267 

JSxtractlon of and appamtua tlierefor. (P) 

Oauhel and othen 074 

Extraction of from veffetable tinaea oonininlng It, 

(P) Kempter 03, 431 r 

factory ; Requlrenionta of an ideal . Dotmlaa 1162 

Formic acid In the regimoratlon of . DubuHt- 151 

(tom Ifeeea bratHmm ; Bearing of coagulation of the 

latex on the atrength of . Barrltt 289 

JBma from the Gold Ooaat 1063 

Hyotereals teata for . Davlea 002 

ImitaUnn with a haate of acetylcelluloac, (P) 

A«t.-Oea. f. Anlllnfabr 431 

lollnence of nltrogenoua aod realnoua oooatltueiite on tiie 

vulcanlaatlon of , Btevena 268 

The InBohihlo ronatltuent of raw . Ita iHohitlon and 

clmraeterlHatiitii .Sjienee and Krat* 653 

InsQtuting eoinpound; Hpeeinrutiona ami anolytkal 

prmodurc lor 30 per cent. Ilff'fa 150 

IhIox; AppanUmi for Hinoklng . (PlCardwell-Quinn 653 

latex ; Minim for coftKiilatlUK — . (P) Pinto 1163 

latex or milk ; ApparatuK for trentma --—and aliw'tlng 

the eoni'nlatcd pjodiiet, (P) Norzatwraj 151 

latex . I'oaaviljillon tuid eiiriiiK of- ■ , also anti- 

a'ptleisi(i« and drjina it. (P) Byrne 325, 325 

mU'x , Method and iipp.initns for eoagidating — -. (P) 

la>nnldm.in .... 

latex, Proei'SH (or uianMiidlng • — . 

(P) IkalwinRtr Ndui 4:11 

IP) Ulj'ruu 70;} 

Uilex. rin- lapl'ln'nnteiv.did - - , lloKUapiet ItlHj 

latex ; 'I'o-atment oi - 

(Pi Berry, and Boaki', l(ol>t>rlM and Co 758 

(i'l llavldaon 

tP) Ten Hunt* de l/inge 

•like inaiw from iai . Mnmdattnreof a plaatir - - . (P) 

8oe Anon, den C(ir(d'Hf.Mhlti, fndiwfriel'. 18 

-like solmtaneea, Manuhoime of - . (P) .Stranae 

ami BlitM ijii) 

Wanlhot - . Wel>er 60.'* 

trim JUdHihot Oiaiiorir. laid of- — . fVkeude.v 267 
Manufaniiro of — from hydroc*rlK*im. (P; harlc, 

•ml JIimnI KublHT Co f)r ,7 

Munufaplnreof prialurtaof --- . (Pi IkWiv aiid ’otin ni Iiohr 
Mamifactnre of (tnaim (s Hinillar t.. -- from mdloids or 

alhuiolnokla. (P) Plimitua ,558 

Mamifaetnm of ptodnefn nlnilLir to hard - . <p) 

l^>er nnd 3(55 

Manmaeture of jiriKlintH similar to soft . (p) 

Bayn iind Co j »3 

NaniiifHetim' of itrodm ts aunloKuuH to viiloiidiu-d 

(1) Bayer nnd t'o 260, tHI5r, 6.i3r 

Mnniuacture of relnfoni d hard — (P) ,>zek 04 

Maniifactnn’ ot hih.iirt - tP) Himhuer 032 

MMiiufactiirt' of a sutmtanee n<MemhIin8 nutund . 

(P) On. f, TeerverwerfiniK ^ 758 f 

Methm ami means for vnkanminK , (P) Blaiwlell 703 

MetJKMlD ti>r pri'iwnutf artillclal from dllferent 

mn mafi'rlals, including laitroleum. PvhAU 1216 

in NamaQuaJaml 43(5 

Packing of plantation . 'si hidro’wi’l* !! 1 .’.'!!!!!! ! 1100 

^ntatlon — , Alaelaren 268 

miwratjon of pure - --from tin* crude product. (P) 

Ik- Baudieoiir and de la Gahinli're 32(9“ 

Breparation of mw <p) Klinjau 93, 493f 

mparafton of >»ileani*«*d -for amaysla. Arehlnitt 34 

PtotYsa for devuleauisoig and regenerating——. (P) 

t^pcl and Thlbervllle ... . 5125 

^“^*“** fKiiventi.' (P) 

Prmxiiw for inipWving'inferto^^^ ‘ HI*. ' <>) 

and ethm 

ProcTM hv ItmonMiratliig alhumln wlUi . (P) Bach 768 

fur purifying — (P) Anquetd S89 

ProceM for retcncratlng — , (P) Harriet 93, 260 

regeneraUnx oW — , iPi thmlu $40 

PmMtdtton of exporUtion of i«w 1183 

ttwntor. (P) ihiliMte 4^ 

Rcrest work on eyhtlwtii' — . HuH M4 


VAffM 

RuMmT' — eoNf. 

Reclafmed . Moclaren W8 

Recovery of the Bolvent from (P) Boeder 708 

Begcnemtlon of : 

(P) Kugler $76r 

(P) XjToa Rubber Co., Ltd 006 

seed oil; Para for linoleum manufacture. Prits 88 

seed oil ; Utilisation of Para 148 

solution; Safety noodnflainniable . (P) Hilde- 
brand 1100 

s'llntions containing sulphur ; ITocesa for vulcanising 

. (P) Bornskdn 676f 

solutions : Jnflmmci; of the solvent on the viscosity of 

. Klrcldiof 838 

solutions ; Vl.sco.sity of . Uaunt 440 

solutionh; Vukamsation of by means of ultra* " 

violet rays, lU lbronner and Bernstein 053 

ftuhHtitut<“S. Uitmar 492 

substitutes: Manufacture of : 

(P) Lamherty 932>* 

(P) McPhlc and McPliie 431 

U‘) Thomas, Bazin, ('asanova et Cie 320f 

Swelling of vuicaniHcd — . Klrchhot 757 

Treatment of . (P) Fi'vul and do la Kresuaye .... 880f 

Vulcanisation of . Ahrens 98 

and the War, McKwan 1215 

wares. Board ot 'J'rade Bulletin 1003r 

waste , Process foi regenerating vuleaniscil . (P) 

liUtz 365 

in Zanzilmr. Met'lellau 1003 

Uubhered fttbries ; Preservation of . (P) Muntz 974 

Rubidium nitrite. Ball and Abram 75 

Rums ; Ooiiipu.sltion of . Bonis 608 

Russia, Chciuieal lmltJstr^' of in 1913 740 

Development of the ehomloal Industry lu 164 

Exfsniatlon of prohi hik’d goods from 988 

Platinum production In in 11113 356 

Rust-preventing eoniposltious ; Manufacture of — (P> 

Eberhard 33f 

-firevontlng iiaints ; Manufacture of — . (P) 

Brennelscn 052, 931r 

-proveniltig prodiiefa; Manufacture of . (P) 

Ktamlard Lack- u Farhwerke ZUrich-AltHk tkn .... 604 

-prootlng products. (P) Zschokke 876 

Rusting of iron or stoel ; ITcvcntlon of . (P) Richards 

nnd Adam 1160 

of iritn in water. Bradbury 83 

Uuthonluiu and its comiHxtmlH »s oxidjitioii-catalvsts ; Use 

of — . (1*) Badischc Anilln uml Kmla Fabrlk .... 822 

Rye hour ; Detei Imu of small amounts of in w'hcat flour. 

Panto 1109 

Pbysico-ihemical proiKirties of the proteins of . 

(IrAh ami Preldl 882 

and Its products , Composition of - — , Acumaim and 
I Kaining 1190 


Saccharltlcation of amylaceous materials; Process for . 

(P) Boldin and Effroot 213 

of starcli ; Use of Mwor Bouktrd Ho, 5 for the : 

(P) BouJard 039f 

(P) 8oc. dTixploit. del Pn^ctkl^s H. Boulard . . 497 

Saccharin. Qovummeut Latmratory Report 892 

Dotson and deterniination of in complex mix* ^ 

tures. Condelli 

Extraction of from aqueous solutions. Harden.. 601 

Baccharino Juices; Continuously oiKTating filter for 

(P) Fleetwood 1028 

Juices; Extraction of from sacchartferotui plants. 

(P) Haschlncn* u. Werkzeagfabr. A.-G. vonn. A. 

Pasohen 27lf 

Juices; Process and apparatus for evaporating . 

(P>Orl4re .VT 188 

material ; Extraction of Juice from , (P) Meagd* 

Wci 0O7r 

Saccharometer. (P) Eppens 370r 

8aecharmvc«t*9 ; Behaviour of some to inulin. (bale 

and Vouk 880 

BafBower seeds and their oil 147 

Saftroo; Detection of adutk^ranta In by moans of plioi* 

piwttiolybdic acid, Verda 347 

Deteciion of magncaiom splphate In r, Nestlw . . AOl 

BxamiDatUm of , Knlxan fiOl 

jreltew lu white wine : Deteetiun cl >-r~. Kn^...,.. 116$ 
; Dertvntivds of- — . ' (P) Aet.«<3fi. t ^ 

Safe L (MI <rf black— . Bnike ai^ $ciattow • . . . . ; !97t 


SUBJBCfi; INDEX. 


m 


^Wkqrtote vMoljrtati um In electrodeponitton of motiOi 

Md aUoyw. (P) Uarino ge 

» Antlieptte produot dertvod from . Welti 843r 

Extraction of — -fhim aqiieou* lohitioM. Harden .. 601 

in Jams; Determination of — Berger IlOO 

Hanulacturo of ; ggg 

Salicylic add p-anilnonheiiyl ester ; Preparation of sulphur 

drtlvatlves of . (p) Abeliu and others .. 220, 007 

chloride; Proiwratlon of . KoiK-tschni and 

Karmg 217 

compound; PreiMiratlon of a . (P) Weltz 669r 

balicylide; Manufacture of mono — (p) Kopctsclmi, 

Karezag, and Fodor ;i 74 

Salioyl sulpUainlde ; Preparation of . ( P) iJayor uud Co. 0:17 

SaUgenin ; Determination of . Wieland 770 

Saline solutions; Method and means for clcctrolybing . 

(P) Allen 1008 

Salix alba x vithimliH ; Tannin of the bark m , Powarmn 

and iSchurawlow 55H 

Salol; Manufacture of 887 

BUlphonal, and ,s-nuphtho] ; Incoiupatlbihty of ! 

Bianohini 612 

Salt ; Apparatus for makina . (P) Weil, and JUaniond 

Crystiil Halt. <'o 48;{ 

Bakina • (P) Berry and Sdmumidifel 483 

•batii furnacob. (P) Biaysliaw and Brayshaw 1161 

for culinary purposes. (P) Malcolm, and 'J’he Balt 

Vulon, Lt<l H:Mi 

Influence of comiuon on various cements. Passow 847 

Miinufaeture of ; 

(P) Bn)wn, Webster, and Salanum 2.’>0f 

(1*) International ijjiit Co., Ltd 255 

(P) Webster H6r>r 

(P) Well, and Diamond Crystal Salt Co l)6l 

Manufuctuni of -• by evaporation of brim-. (P) Bur- 
rows and Charlton DM) 

Manufacture of by iiiultiple-effcet evaporation. 

(P) MlUe : 363 

pans. (P) .Sti'iii 63 

similfti liglit cooking «»lt; Pruiluetion of , (P) 

Bergen and Btolz 312, 6l)3r, »65r 

In soil ; Detenuinatlon of by an electrleal method. 

Beam and Freak 1666 

solutions and clay flltiTs ; The action between certain 

. Ilieks 1046 

Table . (V) Kowe 1036 

Saltiictrc in Texas , . ^ 1206 

Salts in brewing water; Determination of the . 

Windlseli and others 309 

(’ontalning two tvjiventa of eryatalUsutioii ; A class of 

. Marsh 1206 

Crystallisation of from solutions by eouiing. (P) 

Fromme 681 

l)i.splftcemeiit of a('id8 from by liydroguii itcruxide. 

Bia-rber 135 

Dl.splacement of iiudHlsfroni aqueous wdutioiis of by 

hydrogen at high temuerature and pressure. 

. iMtlew and btarynkeviteh 1206 

Dis, wiving eontinuousty in a counter-current ap- 

iraratus. (P) KOlielien and Mtjyer 353 

I'f fatty nelds ; Electrolysis of molten . Peterson 666 

in a finely divided state ; Production of without 

formation of dust. (P) Eurak Mydro-Kluktrlsk 

Kvatis1.ofaktJeNelsknh 866 

ilelatlon between the physloiogioal (boctcricUlnl) and 

physlco-ehemleal action of neutral . Berc- 

mIW 884 

Balvarsan. Boon 1189,1190 

Sec aho JMhydruxydiamlnoarmuiolHmzene. 

Samarium; Doable sulphates of with sodium and 

Ainmonlum. Keyes and James 482 

Samples of powdered or liquid substances ; Apparatus for 

taking- — . (P) Boberts 689 

Sampling gases; Methml and apparatus fur . (P) 

Brown 809 

liquids: Anparatu-s for . (P) Chambers 714 

liquids in tanks ; Apinwatus for . Bchiuita 906 

Sand for cores ; Choice and troatmont of . Irresberger 1066 

Drying and heating of - — . (P) Coleman and Coleman 468, 

1102 

and lime; ApiMuratus for hydrating mixtures of 

(P) ButeUtfe 27f 

Heoovery of goM from . (P) Hamilton 870 

Treatment of for the preparation of mortar. (P) 

loaehim 188 

Bandidwood oU and its appileatlon to psrfunuim Hann. . . 1112 

all; Determination of santalol In . Wende 710 

flrom Maoritloa 806 

Banda ; Treatment of ^metalUferona . <P) Kendall. ... 80 

Hanttary ware ; Prooew of making engnbea tor . Shaw 70 

Cain and otbm 0 i|g 


fntmadMWOod Dnteniitaatioa of . Wewle... no 




no 
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luii 

Saponaceous product from vaielliw oU ; BCawdaotitre of a 

. (P) Benedlx TWr 

Saponin in cattle fodder ; Detection of . Xobert. , . . . 087 
Preparation of decqmposlttnn products <P) 

Uoffmaim-La Bocho und Co 820, B07 

Sardiue oU; Highly unsaturated fatty acids of Japanese 

. Mafinm and Okada ^2 

Sare«i; Machines for printing . (P) Calloo Ptintei^* 

Assoc.. Ltd., iiud Muir 800. 4(H) 

SnrsaiMirilla root ; Chemiiiid examination Of . Power 

and Salway 317 

Kasaafros oil ; Hydrogen number of . Albright 1118 

Hiiturating apriaratus. (P) Mlguct 66 

Sausages : Viscose a-i a casing for . CoUoe and others.. 947 

Sawdust; Destructive distillation of . <P) Strong. , 954 

Manufacture of ethyl h1co1m» 1 from . Junlen SSJ3 

Production of glucose and ethyl alt'ohol from — — (P) 

1)0 Posuansky 497, 078 

llegciiorative oven for earlMmising . (P) OttStda* 

ImissI and OouUiard .473 

Dso of — f(»r r-xtinguislfing lac<iuer am] gasoline flros 83 
8c.ale In steam lH>llers, Hurfaco oondeim'rs, etc. ; Preventing 

or removing . (P) Jones ...1089 

Scandium. Meyer and others 420 

Contribution to tlm kiM)wi<‘4lgc of , Sterba 692 

Soandium oxalaL^s: Double with alkali oxMates. 

.Scandiuni-sulidinric acid and scandium sulphide. 

wirtii m 

sulphate and oxalate. Wtrth 691 

Scarves; Machines for jtriuting . (P) Calloo Printers' 

Assoc., Lid., ami Muir 800, 4M 
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(p) Aylsworth. and (Jomlsmtito Co. of AiMrka. . T57r 

(P) Beatty and Beadle A UMr 

(P) Kuugci M 

AnUfouling . (P> Coliardon glA, 

composition. (P) Aylsworth, and CkMidcsMfta Co. m 

America Ml 

comp^ilon : Creaollc . <P) AjrUwnftiir Olid 

CkMuiensltc <!!o. of Amerka IMS 

oompoMHott conteiiditt suli^to vaiM wild iMUngv 0^ 

. (knigblin and Keiuiard , Ml 
nomfioi^io; Non*indamfgiMe — (P) 
and CondiHiMto Cm or iwridoa 
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ManutMiture »»f ; 

(P) (UAm 83f, 825 

(P) Contunt and Pcrrut 877 

(V) (kmghlln and Kcnii/ird 031 

(P) Oimoo 07a 

(P) Ford, and GaiifraJ KlK^ctric Co 10 ^ 

(P) Jtn«‘»ilH'rR Oai, 

(P) HtaniJttfd Variiidi Works 2«7f 

Manufarturo of -- - from MomPdryixiu oils, for uwi in 

MiakluK oil-cIoth, linoleum, etc. (P) (Jlrzik 073 

Mnbstitufi^ from aiiinml oils: Muniifarturo of oil . 

150r,.325f, 304. 604 

I se of Hul)ihlt 4 “OLilulow 1 ‘Xtrarts in tho preparation of 

— . {P> Meiinler C04 

VarnisiH's: DrU^tion of (‘obnlt and nmnctttu'Ho in---' 

MHlaU’Hta and di Nola 79 H 

iHrtcrmlimtiono(ro.diUn-- . Wolff and HcIkiIw .... ;m:i 
4 n»eonr«Um haMnla ; The alkahtid of 
Viiw'lino: Difft-reniintion of 

Katitoit>wk 7 . 07 

oil ; Blamuthatcd - Vimrlo , , . . . . . ! ! 1 1 j.^ 

oi pv Intnriml iiw'. Vicario 1082 

'Ml : Manufapture of a fatty iuipnriAp«‘oiiH product fnmi 

• — . (P) llcnodlx 7 «tjf 

'' ‘ Manufacture of ^ - . (P) J<'ri(‘dpntluil .... :i3o 

' * /ii? • / clttrlfyimt. aKclnir, and reflnlnft . 

ft ) Monti U7Ur 

limiter ; Continuous treatment of moist - ' to' priVlIice 
fuel of hiidi ('alorlftp \«loe. (P) Anderson and 

Hlppius , 781 

suiiHtanceH; Pnia r\ iitmn of - . (p) Oerlaehc . . . . ‘.l.'.d 

eRctaliles ; ICxtructiou of is'cthiotis alimentary pnalueta 

(P) DoutfkH oiO 

iftelation : IkinaK" caused to ■ by Nulphiiroiis umi 
juiiptmric urids In tlie iitniosi»hcre, Tatloek and 

Thomson fll., 

influeiiec of .X-rays on - . MleRc and Coupi'- M 77 

VeliH'lty of flowof nuMeKund >niMMirs : Appamtusfor lucasurinK 

Wifl - . (I*) Morris 'r, 8 .i 

Velvets; PriHluctlon of aeiRliteil pib-ynrn for coloured 

— . (P) Schmid 7 K«r 

Vonetlan ^ worM in the ffnlted KinK<lom lleport of Alknli 

Works Inapoctor 882 

Vontllation ; Ojsono In < Hsen and I Hrlch !!!!!!].!!!. 883 

veruin Doutacimr Chemlkcr ; lleport of on methods of 

analysis of ison ores, rtinta KIH 

Veritas Ariag rings, Blelninger and Brown 1051 

Vermin : CfimbtisGble for destroying ~ (P) imng fiO.3 

VMwels In which Inflammable liquid is used ; Protection of 
elo^ — - . (P) Martini und Hllnckr Maschincnlwu 
A.-fl.,and fJilngcrlch 13 24Ir 

^ lehy water ; Pxtractinn of germanium from — . Bardct 616 

VInaase from ^troot distilleries ; Metliods of purifying 

MOnti! and Uin^ *. . * o|5 

non-hygroscopic fertiliser from . 

(P) atolUenberg 2nr 

nniwrphosphate , a new fortiliscr. Btoltaenberg . . 1,5,3 

* inegar awtiflers ; Utilisation of the alcohol and add vapours 
a. the " rai*ld process.*’ (i») Mohr. . . . 370 

^pamtui lor the manufacture of , (p) MiTiogault 56.3 

Canadito standard of purity for 156 

•"brotjon of caramel In — . Hdienk 369 

'*^**‘** a oew myooderm. 

^ (P) Boulard 881 

SSSi?”*!!'’ Mnmitactnre of . (?) Hiibertyetnie. 870 

wetUliatlon of by means of bromine. (P)Rh>gcl 564.764 

'Inylalei^l; Itaattfoeiiire of cgiters and ethers of . (P) 

Cwm. Pabr. Orteahclm*R!nktrofi 210, 22lr. 767f 

Vlao^ aa a oaatng for aatwages. Coboe nml «thi*rs 017 

Xanulaotiire of arttfldal silk and other cellulose urWclw 

snItiUoiis of O’) Petit 106. 858 058r 

IfaniilhctQrei^briUiaiitthrcatls fllnw. ribbons, ete.. from 

Verdn. XimdaeidefAbriken 132 

Manafactiue of lustrous threads from crude . (P) 

* Veroln. (Maniatofr-Fahriken A.-0 8:»8 

textile fabrirs. (P) Fourneaux. anti 

_ l^ieo Printers' Assoc., I.W xsor 

‘ for waterproofing artldrs made of . (p) 

Wfe . 417 

I yf fU anwnU. threads, and Alms from — . 

mr, 688 
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Viioodty Msuro^t aiKl a now vlM^ IfSA 

of loixtarai of mineral die; Simple for oaltn* 

^ Lattiigttw . Molin 780 

of some molten metals and alloya; XHetennliiatiloii of 

tiie . Arpi 142 

of oils. Strevens t. . 100 

of rsflnufl syrups and molasses ; Dctermlnati^ of the 

. Powell 898 

Viscous in^ especially for tlic asphalt InduMry ; Prepara- 

tlon of a tough . (?) Qoepper ana Oelsex . . ♦ . 27r 

materials; Apparatus for spraying . (P) Aeader 241 

Vitreous material and metal ; Production of gas^tUflit seals 

or closuruK between , (P) Sand and Reynolds 671 

substance. (P) WolMturckhardt and others 261^ 

substances ; ilanufacturo of refractory . <P) 268 

Vitriflcatlon ; The legal definition of . Orton 1061 

Vlenunekx’s solution (Liquor caicit tulphuralai ) ; Preparation 

and analy»i.s of . Mayer 042 

V^olatile substances ; .Manimilaiion of small Quantities of 

.Stock 224 

Volatiliscil matti'r ; Hoparatiou and rec.ovcry of . (P) 

Melleii 099 

Volianlc rock ; Manufacture of Industrial objects from , 

(P) KIbbe ft66f 

Voltaic cells. Hee Kirctric chUs. 

Voltameter; The sliver- Lowry 1086 

V ulcanisation of artlch's of rubber and analogous Hiibstauces. 

(P) Thomas 93 

of guttapcrclui resin. Diiumr 700 

of iminral or nrtltlclal caoutchouc substances ; Aocclera* 

tlon of the — —. (P) Bayer und Co 94, 493r 

of iirtklucts resombllug or related to . (P) Badlsche 

Anllln nnd ftodn Fabrik 269 

of rubber. Ahrens 03 

of rubtx'r ; Infliieiiee of nitrogenous and resinous cousti* 

tuenfa on the . Stevens 268 

of rubber : Method ami means for . (P) Blaisdcll 703 

OI rubber solutjoim eonlalning sulphur ; Proeess for . 

(P) Bernstein 870^ 

of rubber HoluUons by means of ultra-violet rays. 

ffpJbronner nml Bernstein 6.53 

Vuleonlsed froth ; Manufacture of , (P) Plleiimer 15lr 
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Wagon-grease ; Mauutacturo of . (P) Schnntt 838 

Warps ; Process and ai.|»arutus for dyeing and sizing 

<»*> I'yrab ; ,099 

tVasluibie materials having little or no inflammability arid 

process for obtabung them. (P) Klchengkn 478r 

Wasidng with alkaline wdntlons of per-oumpounds • Process 

for . (P) Chem. Werko vorm. l>r. H. Bj'k. 

and others . 20 

apparatus. (P) l*rice 681 

apparatus for coal, with multiple asconding cunteii, 

(?) Habets and l<'raiice 303 

apia^tuBUs^ In bleaching. (PlM'MurrayandKMWl'e; 010 

cllnkw or other granular material ; Apiau-atus lor . 

(P) Marks jaj, 

coal and other minerals; Apparatus for . (?) 

Habets ajid Franco 471 

(bslnt^ated starchy materials; Apponitus ‘for’— 

(P) Uhland Oes m 

gas; Apoaratusfor — . (P)Williams ...i.ii!;;; *" 4n 
gaacMi Apparatus for . (?) Davidson and iJver- 

gasi‘sTAtoiniaing apiiamVuVfw’~--V ‘ (pVThei^* .*!!.* *241 
Jmnks ; Apparatus for — . (?) Courtaulda, uS., and 

Clayton ’ ,07 soa. 

inataUnc. (P) Hennig ' mm 

minerals ; Apparatua for . (p) Dodds' . , ! ! ! ^ 

PoMser machines fur . (P) Prita . . 

l*owdrrs containing jicrbotate and tholf ana'll*. * * jing'. 

KUttZ . . aM 

pr^pltahn ; Machine for . ' m KIm* !!!!!!!*'* MO 

pulp; Macliine for . (?) Sohneible lo« 

sugar in centrifug^ raadrinsi; Appamtns for , 

(P) Sugw Ocutriihgal Dtooharger Co. 36 

textile mterkls as they are discharged from Mdimlni 

mwhtoes. (P) Qiw^rc . . . - , 74,. 

textiiro in the form ct yarn, iduMlRgs, roving' 

•llvm. (P)Larivei 916 

wool, hair, nr rags ; ApiMuatw for^ (?) Urowthar 64? 

3^ to bkote; Prooesa and appantus for v |?) 

(Hininiupf .1, 73 
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(P) ..y*^ ^ Bimieu* unU Emm* i 

<^) Mwin tod Hoew 478. 6i^. I 

W»lw^^4ppmtui lor leiMtoting flbrotts »ml other eolid ! 

from tod rWvc^^ ; 
thodiidgelnoioUdBtato. (F)Paooh,€lietMl,ctCie. 081 ! 
VFiter; Ttolw I6r eeptoktlng oombuetlWe Uqulde to 1 

eolKl metter from . (P) KttUer 006 

w»tcm of beet Mfnr factoriee ; The work of the Oenuaii 
8Ut« ConuniHrion for oxamiiiitig inothods of narify* 

litf Ottnther tod Hcn^ld 811 

Water; .^onof on lead Hervioe-pipeti. Llvoretwgc mid i 

Knaup ; 

Actimi 01 metals on . Jorlsaeii io»a 

Action of protosoa in the purification of etorcii -- . 

UttUer HKP) 

Apparatoa fqr dutilllnii . (F) Bamtcft and SUiIum uoo , 

Apiiarutua for the cieotricai puriUisitlon of™-. ' 

(!') Uartniann and Dunuitig.. >*04 ■ 

ApiMimtua lor cJoctrolyaUi ol to proilncc hydrogim 

and oxygen. (l*)8oc. Amm.l'Uxhydrlquc KraneniHc 2lr i 

Apiieratua for liouting and purifying . (P) Tlkhomi- ' 

, 2l« 

Apparatiu for pnnmring lime-water, etc., for softening 

or purifying . (p) Anderson :i:il ' 

ApiwratUH for prciiaring and prem^rvliig pure in 

coiiaidcrablo quantity. Paul I02.'» 1 

Apparatus for producing dlHtilled . (p) Uldckfn 

• 0rt:i, HOlr 

Apiiuratua for purifying waste ~ : 

(P) lleigerVlio, Fabrlk f. Stra.s.n>n- u. Huns- 

UntwftBaorungiiartikol IWI , 

(P) Olrarii :i72 

iV) Alaim and Hccea 478, IllUr , 

(P) Nabstcult i25jl 

A ppuratUH for rawing-* — (Pj Palndavolno ;J41 , 

Apparatiw for removing air from — . (P) KiemT, and 

Qoiieral Electric (To 002 

Apiiaratiw for seiwratlng tlbroiw ami oilier solid mattrr 

from wast-c . (P) llofer ii:M> 

ApparatUb for Kofteuiiig and purifying — . (I*) 

Hliankland mi , 

Apimratua for stcriiwing - by ozonation or tlic like. 

JoHOpii 1221 ! 

Api)arat«s for treating ■ (F) Onnandy 215 

Auto-purlflcation of . Flatnand 1110 

bacderla; The decomposing power of . JSowmethoii 

of examining water. 8pat 1070 

Bacteriological examination of- — , and its use for 

controlling water supplies and filters. MUller 1070 

from beet tuggr factories; The work of ttie German 
State GoiAnission for examining mcttiods of purify- 
ing waste . GUnthor and Hcrzfdd 84 1 

Biol^cal results of tbo filtration of drinking . 

Kolkwits 1 16H 

for boilers; Distillation of feed . (F) Hoc. <l*Kx- 

ploiUtion deg l*roc6d68 EvaiMiratoircs 18(5 

Boron In mineral . Konses-Dlacou and Fabrc. . . 070 

for brewing containing inangani'se. Filrnrohr H7o 

for brewing ; Determination of the salts in — . 

Wlndisch ami others ;16Q 

The calcium hypoclUoritc treatment of - *• . Klut . . 1000 

C'4italytlc action of some colloidal substances at griiut 

(Ulutlon in . Bommerhoff 05 

ChaiiffeM taking place In distilled medicinal- -- and 
meUiod of storillilng to ensure stability. Juiliet . . :ijl 

l^iemioal treatment of large quantities of . (P) 

Lassen and Hjort 002 

Cdorimetrlo iletennlnatlou of small quantities of 

iQonggnefe jn . ...... . Lflhrfg 7UU 

Coro^md for removing tlic iuurdnewi of——. <P) 

Verein. Seidenfirboreien Langenbeck und I.ohc 

OlOr, 1025r 

Detectioo and determittstion of matigtoesc in — . 

Tillmans and Hlldner 709 

Dete^n of nltrttoa tn . Brnmiuid ItlO 

DetecUim and slgnlfleanoe of B. roli in — FlOcker 1110 
Determination of dissolved oxygen in . FfekI 

method. EiUer 185 

Determination of gaseous bydrooarlKms dissolved in 

mineral . Hauser :138 

Determiitaiieii of the hordnem of . Winkler 709 

Detmrminatlon of the hardness of — - by the methods 
jrfWartha-PfetferaiidBladier. aUttkandH(diaiidt664,808 
DetetraimtiQiiofltoaiit — ^ colorimetrl^ly. 861 

Determittatitm of lead tod cooper in drinking 

cokrimetrioaUly. Reeee ana Drost. 08t 

Detennlfiation of oxygen In by WinkleFs method. 

19Me and Melia 39 

Detentetton of oobialiun in — by the perehlocic 

^ .ai3St3r aohaTTr: um 
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]ttM«Pooli(^oittnnte^ and sfigwM thwo* 

(i?)XA#drolh gU 

Kisetrolytte topufatus Iw prodtiM hmta^ tod 

m^gen from . (F) hoc. Anon. roSSdflgho 

Frucatae .T glr '79 ' 

EleetitHMmotio rmoval — — fmra otitolc aiMl*lQm> * , 
gonlc substauoes. (P) Ocs. t KlomreHOttMse gtl, iTl 

Elonjent for the elccUolyeis of (P) MoachlAeiH 

fabrik aUrth gjig 

Escape of bacteria Into the air by the siunyiiig ol 

polluted . (Javol 4^ 

fed Into steam genetaUna ; Apparatus for tceatli^ im 
removing oli. carbonates, etc., from - and lor 
hunting, softening, and imrlfying Uie water. (F) 

lUtec. (F) Relscrt JaJ 

Filtration of - — . (F) Diinliar 980 

itltmUoii ; Hyatt’s pmeesa of IfiMI 

Fluorine in mineral . Gautier and Uiaustnann .... 714 

Fluorine in suit . U.intjvr and Clauaiiuuui 889 

liiating fuiMl (P) Kirku, and Bimccouit haiiiiM 

(knnbnstiori. Ltd 788 

JnifHtrtancc of the amount of eidurldes in for ototiol 

and ovalnatloii. Malmijac 87| 

lulliinnco of organic substances on Uie (U^ufection of 

drinking with chlorine. Hsfrl lifO 

Iniliieiicc of |H)tasli trade waste on the blolcgloal nmoosnui 

in river . MUller and Freseuius 888 

of lamdon ; Chemical and baoteriologlial examiiiatitin of 

tlie Houston. Met(o|H)litan Water Board U79 

iiuun.H; (kirroHtun of - — by oLoi^tric currents at 

Gablenx, Austria. Uorniiann 1145 

mains; DeiKwita in lOHt-iron and similar r, Qosa- 

graiidi and Blnagtil 1070 

Maiqianme in iiiiiicral sprliqf - — of the Cinitml Flsteatt. 

Jadlti and Astruc 1218 

ill iiiaMseeuites and molassea; HutormiiiaUto oir-~~% 

Claelier agy 

Mciins for filtering - *. (F) Mitchell 00 

Minbiw for itlterlug in rooervoIrH. (F) Fttedi. 

Clialwl, et <;ie., ami Fueeh 010 

Moans for softening (F) Buchner 084 

Methmi and moans fur purifying •— from free dUorito 

(F) (Joldsiihinidt A.-(l *74 

Method and meuns for softening . (F) Whwton 

iniiioral ; Formation of sediment in — -<• wiiou ajtd*‘l5: 
butties. Determination of liltua, lron» Md alu- 
minium. Dodc 100 

Oxidising process for Uu 3 treatment of (F> Linden 8 t 0 r 
from laiper, pulp, and similar mlllt ; Apponigiit for 
(tlarlfylug waste : 

(F) Mami und Co 4^8 

(F) Mann and Hocss gSof 

•iiQwer resources In Alaska for eJoctroobeitdeal hiduotrica 085 

Protiaration of dirtilled , Bashulean 1070 

J^reiauation of tile bydrostrychnlno reogollt lor the ' 

inotrie dctcmitnation of nitric adtt in Deo^ J870 
Process for widing coagulants to-* — . <F> htreh- 

monger gfg 

Fnicias and apiianitus for cooling drinking <F) 

Otto and Fostet-Vinay ggg 

Process for clarifying and freeing It from genni. 

(P) Cans, tod Wodcl A.-G ^.77. |00f 

I’riMXiss for clarifying and stylising-*-—. (F) Msiistsoh. 

and Fcrmutlt A.-G ♦ gto 

Process for heating aod purifying or softsidiui 

(P)Eritli . 7777 ; 78«r 

l^rocoM for removing cartmiiates from ; (Fi 

Bohroinpp 081 

Friwefw for softening , (P) Bailey and others , , . , lOgg , 

Piirtfication of : • 

(?) Drediiler t 7 |^ 

(F) Leavitt, and JxmviU-Jartkson 

Purillcation of boUer feed - (P) Tlkhnniirorr , . , ^ 

Purification and heating of . (P) Tlkhomlroff . . . ^ m 

ptmAoatlon; jManufaeturo of slumlaodlitate eottpov^ 

for . (P) Do Brilnn gy* ' 

piirtllGathMi by osonc. lleiKHi of tlie Ann Arbor pUilit. 

Fryer jlggo 

purliicstiuD ; Process ami apparatus for — ifh 
Mosetimen- uml WoggonJ^u-Fabriks A.»0. ifnm* 

Hchroid, and von Huess , 000 . Qi|f 

Piirlfloation of natural — by means of sttttiiitt SS 

artillcial light, (P) Kodt mf 

purification; liolaHuu betwom alumtnlam tolibiata snd 

colour in mecbaokal — . Mole . . nn4 . 

pnriBoaUoo and softening; Prei 

manorial tor- — , (P) lieuta. _ 

porii^tito ; w g»v«i BitroMtolbr — ^ 
fP) Pnodi. (Aiafaal. et Ole...., ............. . ill v: 

PorUM •fp)®ft 2 iS 2 ? *****^’ IhOsiWt 

Bemovar of moagiuMao'fnm*'^^ ' ' * * ’ 

tfHmana and HeObtota * . *^7 v® 

fhdidrtal 




188 


Juu&NAti Of tbK ikidfeVV ot' culado^ umosTK^ 


060 


tkQ% 

6«iirch liHT patiiiiflouii- luiurobes In river , 

HfKMtrm. MetfopotlUn Water Hnard Aeiiurt 

Koiwratlon of wlcrobe« xtiMpeiHlod In - Iry nteana of a 

inirrcjit of air. TrllUt and KoiwtMicr J07u 

Me)>aniti(in nf nollil* from wuHto aitd rer«rvery of 

iiie«ltMiKeliiaHoli(Jtorni. (P> INieeh.f^llibal.eide. 081 
Milica in natural — — , in nikaliiio Mofteited lM»iler fee<l 

wuUtr, ami in Indier water. Ualdbern 1110 

taiftening coiiipoufuU* ; Apfuiratim for clcaitHlng or 

ri’vIvIlyhiK (I*) Webb .10 

hofteiniiK of - by laTmutitc. Hahrdt .110 

Hoftenlng plant ; ( ‘arla)iuiting apparntiw fur — . 

(!') IbutiroHc ll«0 

Mifb'uinu ; J^fcparatioii of roiopl' X Hllb'utca b»r »we in 

- — , Ih: briinn :.00 

MtfUiiiiutf, piirifyiuu, or tilteriiiK devtces. (b) HlaiTiktand l0‘il> 

wiftoniiig or purifying Kulwtnni f ; Manufacture of a . 

<!*) Ibi Hrttim 704r 

in Holld and iinnbl fuel ; i ict4'rniinution of • - - by dis- 
tillation with xylene .Heidjipfer 

iviliibillty ot nitrouH oxJdi* In ■ ■ at reiliicHl pn'atiim's. 

Kimllay amt Howell 

Kpruyiutf <luviec cKpecltiily for um- in making miipiiiirii* 
add by the elianiber prorcMs. { I*) Harkortache Ik^rg- 

werke u. t'hein. Kabriken xii S<'bwelin 82S 

Morillaafclon of - — - by inoana of bromine (P) iliegol r»«4, 

OlOr, 7«4 

SterilfwittOli of - by filtration. fliaritHclikofr 8H1 

sterttiaathinof Hmaiiquaniitii’Hofdriiiking . I.anger llio 

MterlHiiatloii of • - - in vc«u*lii lln< <l with ra«lloartive 

matter. (!’) Karjaa 

•aterfftHing tank. (!’) Held, ami The Hehl Co 

abmigit ; AdvanlageH uud diHadvantagcH of reaervoir 

. Maaou 

from aiigar faebiriea, et«'. ; 1‘roeeKH bir clarifying wante 

. (?) Steen 

Mippliea ; lieuring of tmluhility of enli-lum nirbiwiute on 

the treatment nf — . burgcKa 158 

MifTpllea ; Purlflcatlon (d imhllo - Fuller 1»18 

snpidy ; Hymidilorito of lime treatment of a intinn’iiud 

. Tiiomaa 804 

lOfhply; liCnd potioiiing cjiUHcd by a ■ . Nehaer 1I«8 

Tanka for aeparatlHg ooinlmatihlo liifuida and aolid 

from WMNto . (?) Klttner .*)U.5 

for lafHklng puriKwea uiid iIh punticutioii. Coriu 5.5U 
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Taate of hnra — . Frietlmanu 

Treatiwintof ■ and apparatus therefor. ( ?) frfimtn'tli 
Treatment of l«*ller or otlu-r - especially to |.revcnt 

fnaruatathm • (?) fleiwscn ami Wiebciltx 

TfOatmant ol fftotl to pm'cnt incniatatlon lii hollers. 

(?) Hnloruwftoff 

TMatmeni of idiimtMoaolvcMt - by means «»! 

ineohanioai tlltore. IMxnii 

tJw of tho IMluid-interfaronieter in tlie exainmution of 

. Mari' ami Sack 5»4 

IJae of alnc idpaa for conveying . Rmek 881 

Vary iMnait-ive rcaetlon for lewd In . Iwniiow . . . 415 

WatciT?Mt< etaatic nuiterlal and its nianufncture. (?) 
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Kleotro-percussive . Skinner and Chubb 1160 

iron anii steel ; Powder lor . (?) Eiaengriber $10. 426r 

joints in copper or luckel ; Compound for use in . 

(?) (^nzler and Santesreutner 703 

metals ; ^Process for . (?) Lincoln 1016 

ITeemitlona in using acetylene in 1160 
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Urey 867 
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The sulphuric add content of German and other . 

Neufeld 380 
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880 
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An omological study. Brown 762 

Wire ; Annealing — . (?) Woods 264 
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W'oidlch 543 

dhittllation under reduced pressure. Adaius and Hilton r»80 
(IhitHlaDon on the UniU-d States Pacific Coast ; PossI* 

billtles of hard . I’almer I014 
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thaoler 030 
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Extraction of turpentine and rosin from . 
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(P) Hanrer, and Costona Improved Prooeas Co. 32r» 

(P) Howard MO 

(P) Saylor, and Stamlar<l Turitentiiu; and WiKal 

Pulp (k) 92 

Kxtruotion of taimin from and apparatus therefor. 

(P> Bitlnroui^ and Frew 840 

fonees ; Use of coal tar creosots' and naphthalene for pre- 

serving . ('oliins and Hall 4«« 

fire-proofing ; Preliminary wf>rk fjn . Prince .... 832 

gas and by-products ; Process and af>paratus for making 

. (P) Poole 190, 244r, .'M.Hr 

-gas generator and burner. (P) Boxall 1048 

ImpregnaUon of . (P) Hfilsberg und Co 64H, 965 

Impregnation and coloration of . (P) Hache 5S1 
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tore. (P) Petersen-Hvtid 965 

Mftoultctttre of briquettes from waste . (F) Eckstein 

and WWieW 6.15 

Itamificture of eelluluse, turpentine oil, and rosin oil 

Atom . (P) »oc. Anon. Le Camphre 248 

kfanufaefittrs of naini fm* protecting from sea 
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HtoufiMture of preservatWo Minte (P)(>mi{». 
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Tkm 876 
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Ptant for oarbomsUig . (P) tfitiw 885 
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deserving indudw in the United Statea !. .. 9 
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l*r(M!ess for iinpregnathig . (P) Wasaermaitu .... 788 

PriK-ess for iireserving and fireproofing . (P) 

Drubcnhuuimpriignlerung Uo*. fifil 

Proccfw lor trausfurring idetures to , (P) Ohris^n- 

sen 847 

PriHlnctiim of spirit from . Von Oomuth ........ 71 

pulp ; Bleaching cfilolwiey In connection wltti sianAseted 
standanl for tiwting bleaching qualities of oheinlual 

. Be.-idle and Htuvuns 727 

for pulp ; Ciiemiuil evaluation of . (Irlfto 784 

pulp fiiirea ; Observations on blt^Jilng soda and suipbite 

. Sntormelster 887 

pulp; Use of flcleniferous pyrlteHlothenianuhictunul 

Hulidiite . 'I'orgeiuwn and Bay 848 

pulp ; Witiiiirawal of prohibition of exiHXi of — — Amm 

Uormaay 818 

pnl|w ; Infinoiice of addition of fludgcAiam pult) to 

chemical and mecltanlual on the physloal qnali* 

ties of the paiair. Boadlo and Hleveits 888 

Quantity awl character of ereosoto In well prestarved . 

Allemun 882 

refuse ; TreuDnent of — - to njeoNW vaf uafata pradB^ 

(P) Zimmermann 848 

Hcgenerntlve oven for ttarbonislng . (P) UUar^ 

ImuwI and Doiilliard |78 

The resin of coniferous — — and Its remm^l fnim 

sulphite-cellulose, ftchwalbc 887 

iM'ouring liquors ; Keeovefy of ingrodlents Itom 

(I*> AbWt 1<KI6 

'fhe st-earalng of — ^ - 8M 

Hterilowtlon of . (P) Toepfer 808»^ 

for storage battery soisirators; Treatment of-—-. 

(P) Skinner, ami Philadelidiia Storage Battery Oo. 887 
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Marino 8Wl' 

Treatment of and production of useful 

(P) Von Wolthor ISfir 

Trcati ,ent of — - with ft view to its conversion Into cat- 
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turiH'ntinc' Imlnstry ; Present status of the . Frefedi 

and Withrow 868 

UtUteation of distillation products of wood, soft coat, 

lignite, |>oat, and sliale for txeoscAlng . CP) Do 

Nagy 688 
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Kreasiuann 860 


Wool; Absorption of acids by , Fort and Lloyd .... 188 

Action of formnldcliydc on -- — . Note on the eodsUtw* 
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Action of soIntlonH of Qlauber’s salt on — . fort .... 880 
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Doveionment of the amino group in : 

Fort and Lloyd 
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dyestilffs ; Manufacture of ysUow to brown (PI 
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fibre ; Bleaeliing of . Musgrave 1189 

greiuM* ; Proeesa of treating with hydrogeti. <P) 

Ellis 1^ . 
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Kortand Lloyd 888 
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gravity of inalt. — . Day and Ainoa 434 

Sn oho lieer wurte. 

Wsnllite of Utah, llardwtdl and utliira Ifj, 10 
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Waahiits* cleaning, or othorwiiie treating . (P) 
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VoaatJ AppMatttafordtj'lng . (P) Wieeoner 802 
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lEhrUeh 7oo 

aotolyalt : dinathutie proceeaea of — — . Iwanoff 706 

ai a tedder; Hdnliofl 662 

for ludiiatrial and therapeutic purpoaeB. 

f‘MlhiTii|l 1008 
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Scott 078 

Nature of Uie reduction of acotaldeliydc by living . 
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Nitrogenous nutrition of preased . Waterman .... 871 

Oxidation and reduction proceascs effected by dead — — . 
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tholomew 100 
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Mol hunt 600r 
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Separation oi from >dtrlum earths. Roldeii and 
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CoeouutR hi - McClellan 1060 
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Errata 

J<'or “ iMft'nlatil-Liirvik " read “ Offi'rdahl ’’ 

Far “ *' read “ 4110,915." 

Far ** Kt'inplor " rr(pf " K(‘mi>tor." 

Far t'oMolins ’’ m«/ " Oozzoliiio." 

For " liO:!.:!!)!) " read 2tW,a90." 

Tluw two lincK Hhoiilil hr trttUHposod, 

Alter ” r* iM*r cent." ioserl Kemi’Colon and' after " above " a 
comma. 

For " lard " read " bntU*r." 

Delete thcHf fourlmen and innert " K. 11, Earle, Assignor to Hood 
Rubber t!o., Boston, U.S. I’ut. 1,09‘.1,923, April 21, 1914," 
For " I 111 ," read “ I foot," 

For " R'lly " read " (olloid.” 

In analytiefi of fune oUn taNe, rot. 2, sp. gr. vi lant line ehonld be 
•* 0 U.‘183 " 

For" 1941 " rewi " 1914," 

For " W. E. Heyl " read " (i. E. llevl.” 

Should read " Eug, Pats, 9170, Apr. 18, 19 111, and 7450 of 1914, 
(lati* of appl., Apr. 18. I9i:l " 

For “ Anhydriit ” read " Anhjrdai,” 

For " Erupp " read " Krapf," 

For '■ Van Fisehcnko " read " Von Tischeiiko." 

For " Callebant " read " Calli^baut." 

Jneert ptitentee’e name " (1. W. Sinclair." 

For " 1 David ” read " T. David." 

For P. T. Muller " read " P. T. MUller." 

Jvnert patentee’s name, " J. Haworth." 

For " capable " reaf " incapable." 
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Manchester. Manager of Chemical Works. 

1001. Ardagh, EiJw. (1. H., Faculty of Applied Science, 
University of 'Toronto, Cunada, Cherniftt. 

1900. Ardern, Kdvv., Ilnlmleigh, (Queen’s Road, Urraston, 

Manchester, Chemist. 

1907. Armstrong, (Jhas. F., c/o C'awnpore Sugar Works, 
litd., Marhourah Factory P.O., (Ihupra, Sarun, 
India, Technical Chemist. 

1902 Arm.strong, Kdv^ard K., Pennsylvania Salt Mamifac- 
luring (’o., Natrona, Pa., U.S.A., Manufacturing 
Chemist. 

P. Hto. ,\imsti<>ng, Dr K. Fraiikland, e o .1. Cio.-^liehl and 

Sons, Ltd., Warrington, IM-clinieal Chemist. 

1912, Arnistrutig, I'nd. II. K., F B S . .5.5, Ciauville J5nk, 
Lewisham. S K . Consult me Chemist 

1899. Armstrong, Richard, Saul Street Soap Works, 
Preston. Lancashire., Soap Manufacturer. 

1905. Armstrong. 'Dieixlore, 115, Chestnut Street, Phila- 

(IHphia, Pu., U.S.A . President, Pennsylvania 
Salt Manufacturing Co 

1905. Aniold, Frank L,, 32, School Street, North Woburn, 
Mass., U.S.A , UhemUt- 

1899. Arnott, Dr. 0. W. Campbill, c o Fertiliser Manu- 
facturers’ Association, OS 70. Fcnehurch Str<-»-t. 
London, E.C., Agricultural Chomisl. 

1003. Arnott, J. S., Moros, 42, 2®, Gijon, Spain, Chemist 
and Metallurgist. 

1912. Arnv, Ti. V.. 11.5, We.st OSth .Street, New York f'ity, ' 
'Tcaeh«*r and (Mienii.st. 

1911. .^sfihinn, Kojii, Uveda Serioultiire ('ollegr, Uyeda, | 
tShinaiio, Japan. Chemist. * ‘ 

1901. Asano, K., Ashio Coppr Mine, Shimozukc, Japan, j 

Consulting Mining Chemist. | 

1008. Ashbury, J. W., c/o John Brown and Co., Ltd., I 
Laboratory, Atlas Works, Sheffield, Chief Chemist. 


1903. Ashley, Frank R., e o Western Cheinieal Manu- 
facturing (^o., Denver, (’olo,, U.S.A., Manufactur- 
ing Chemist. 

1890. Ashton-Boat, W. 1). .SVe Bo.st, W. D. Ashton. 

1894. Ashworth, Arthur, Fetnhill Chenueal Works, Bury, 

Ijines., tlhomical Manufaeturer. 

1908. Ashworth, D. Irving. P.O. Bo.\ 38, VVappingerH 
Falls, N.V., U.S.A., (Miemisl. 

1907. Aspey, Urban, jun., Neu Station Soan Works, 
School Ulose. and (Joiirn.als) II. Neville Streivt, 
IxHids, Works Manager and Chemist. 

1898. Aspinall, 'Thos,. 31. (’hmhy N«-w Rond, Bolton, 

Analytical and Manufacturing ' heniist. 

1900. Aston, Bernard V.. Bo.v 40, P.O.. Wellington, New 
Zealand, (’heini.st. 

1891. .\tkiiis. C. K. 3'he Ib-ath, Kr»llumrn. IbrC., 

Chiniiomi-ter .M.ikel, 
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Ind.. U.S. \ , Clh mist 
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1900. Atkinson, Jno. VV., M' l trmv i,i. Saiila Barlmrn 

('•*.. Cal., U.S.A., Manager, Union Sugar Co. 
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19(Kh Atwood, Frank W., 210, Milk Street, Boston. 
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1895. Anehterlonie, Wm., e /o Clark 'Thread (V>., Newark, 
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1911. Austin, Fred. J , 34.3, Sixth Avenue, Brooklyn, N.Y., 
U.S.A., Chemist. 

1913 Austin. Will. I.. 113. Chun h K.tiir. Chaillori. S.K., 
An il\ (K ill < 'hi-mi-* 

1901. Auty, Albert M., e/o John Smith and Sftns, Ltd., 

Field Head Mills, Bradford, Works Cliemist. 
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Vic., Australia, 'Teacher of Ctle-mist.ry. 

1910. Ayers, Cillx-rt F., Dynamite Factory, Modderfon- 
toil), 'Transvaal. Chemist. 

1899. Aylswortli, Jonas W., 223, Midland Avenue, East 

Orange. N.J., U.S.A., Chemist. 


B 

lfK)8. Babington, Fred. W., Customs Laby., Customs 
Dept.. Ottawa. Canada, Analyst. 

1013. Baeku.s. Crcil F , e o Atl.t- Pnw drr Co,, WilmiiigOm, 
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1895. Bacon, Nathaniel T., Peace Dale, Rhode Island, 
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191.3. Bae(»n, Bavinuiid F.. Mclhm Institute of Industrial 
BeM-.ueb, 'Tin* rninrsity. Pittsburgh, I’a,, 
U.S.A, .'Xssoeiatf Din-clor. 

1911. Ba^diley, James, c/o Levinstein, Ltd., Cnimpsall 
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1897. Badock, Stanley H., Holmwood Westbury on 
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1898. Baekeland, Dr. l/io, Snug Rock, Harmony* Park, 

Yonkers, N.Y., U.S.A., Research Chemist. 

1912. Bagley, Fied. P.,e ofbsirgcH. .Morrill Co., Norwood, 

JVIa.ss., U.S.A., Ink .Mariiifm tiirer. 

I!*13. HailcN, Alan M., Winelu-sti-r House, Singapfire, S.S., 
Analytical Chemist, 

1903. Bailey, Prof. E. H. 8., The Library, Kansai State 
University, I^wrenoe, Kas., U.S.A., Profensor 
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llMtS. Hailey, Frank W . 2.5, Lord Stirs-i, 01os.Hop, Derby- 
.sliire. 
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d. Hidtci. Cs Kei'HluUe, Hi, Cliun;'f' Alley, Slieflield, 
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12. Hakci, t’liaa F., d'ecliuical ('ollep,e, Sunderland, 
Lcetniei in Clieini.'^try. 

)| H.dvcr, F. (iuy Sliilin^\ The Hiewery. ( hnniell 
Sticel, Loniion, K.C., HreN^er'a (lieinist, 

Q. HaKci, lliiir>, F.puorlh House, Moiighlaiid Line. 

• Huiiconi. Aimlvticid Cheinist. 

Jl. Hakcr, .lolin 'r., e/o .1. T. HaUei Choniiciil (o, 
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1)2. Hakei, duliitn L.. Slaineshury Holt, Kinuaton Hoad. 

Staines, Hiewinu and Sii^ar Choimst. ^ 

01). Haker, Hola'it P., Isydf'iie, Hc.\le\, Kent, 'J eehnieal 
Clieimsl. 

SO Haker, Theodore 7()o, Du I’out Hiuldin^!, U il- 
niinuton. Del U.S.A.. Analytieal (niemist. 

10 Hakei. Dr. Tho.s., We.st\ille. Donca.ster Hoad. 

P.nlherlmm. Chemist and MetalluruiHl. 
j.j |»,,|, ii. I’tol Allied W. IH’-. IHinlnejton A\emn. 
*Ho'.lon. Mas-,, C.S A., Piote.ssoi id Hioloeical 
( 'll••lnel i \ ■ 

112 H.ildi .CM., I’lof Di Ci.einto. H C«>neena Scin.l.i 
llaliaiia, C.-tso Cnic. anc \ »a Hiella, 'ruiin. 
h d \ , l,e.i(tter 'I'lades Cle mi.st 
Kill HaidiMii, F. li., Herpenpori Chemical Works. 
lliNoime. N-.L, C.S.A., Supermteudenl 

m. HakLin, Dr. 11. H.. U27, Broad Street, Newark. 

vN.,!., I .S.A,. Chemisl (Dept, of I’lihhe Health). 
H);t. Hall, s' F.. 2S0, Fast 201st Street, New York 
Ci(\, I'.S.A., Analytical Chemist. 

»12. Hall. \Vallei W. “ Snnn\ .-ide," Dayhtouk. Notts, 
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SS9. Hallaiilviie, Horatio, 75, (niaueerv l^me, London, 
W.t'.'. Anulvtienl and Consultinp Chemist. 
tK)3. Hallantyne, W. H.. 111. Hatton (Jarden, London. 

F.C., Palent A^;cnt's AsHi.stant. 

)M. Ballard, Kdw. tL, (i, Crey Friar . Chester. Alkali 
Woiks InsrM-etor. 

010. Hiil>, Pud K C C, FILS.. IL Sunni .side. Pi inee's 
Park. Ijiverponl, professor of Inorjianie ( hemislry. 
).M. Hamlnr, H. Kelway, Outram House, AddiMombe, 
Surrt'V. Consulting Chemist. 

S04. Hamher; H K ti Iniiress Hou-e, Ci,-,«nhithe. 

K. nt Cen.cnt W mk' .Mana^iei. 

80S. Bnmford, Harry, 70, Duckworth Terrace, Bradford, 

\ orks. Dyer. 

900. Bancroft, dohii, Wilmington, Del.. C.S. A., Bleaelier 
and Dyer. 

10l:i. Hanks. A. d,. c o The Ogl’.vic Flotii .Mills ( o, Llil , 
Montre.d. (’anada. Analyst. 

sot), Hanks, ,]no. H , 80, Maiden Lane. N<‘W \'‘rk Citj. 
C.S, A, .Mining Kngincei. 


P.anni.stcr, W , DnnliK-, Bramlcy Hill, South (’roydon, 
.Mamdactnnne Chemist. 

, Barliary, J. Ewart, “ Vellani^undry, Camborne, 
(’oriiwall, ICxplosives CJhemist. 

L Barber, C. Douglas, Great Nelmes, Hornchurch, 
Essex, Chemist. u>i 

Barber, Percy S., The Reform Food Stores, 84, 
Whitechapel, lavcriiool, Chemist 
Hiiihei. Cap* Georgetown. Cut, < nmula, 

AnaKlieal Clienii.‘-t. 

[. Barclay, Andrew, Oticiim Anita, Antofagasta, Chile, 
Chemist. ^ , 

!. Barclay, William R., 50, Upper All^rt Road, 
Meersbrook, Shelheld, Manager of Electroplate 
Factory and L.'cturer in Electro-Metallurgy. 

Z. Barden, Alf., Far Bank, Shelley, near lluddcrsfacld, 
Clue and Size Maker. . 

7. Bardorf, C. F., c/o St.. Lawrence Sugar Rciining 
Co,, Maisonneuve, P.Q., Canada, Chief (momist. 

2. Barker, Hugh S., 32, (’umherland Avenue, Sefton 
l^irk, Jjiverpool, Laboraturv Furnisher. 

3 H.ukei, .) D. e n 'I'lic Slimwin-Williains Co. of 
C.iiiiida Ltd., .Mi'iitii al. C.inada. Paint Mami- 

2 Haikei. Dr. .loMalh.ni, IS, Saiidmi Street, Liver]»ool, 
Cheini-t. 

i5 Barker, Perry, 93, Broad Street, Boston, Mass., 
IJ.S.A., Chemist. 

19 Barker, Ki‘ hard F., Adams, N.Y., U.S.A., (^icmist. 

):,. Hailiui, ( Imtim W., HH 112. Ea^t 25th Street, 
Nt'W Vmk fill, r S. \ . Meivliant. 

)1. Hallow, .lohn .1 , Broadway, Accrington, Calico 
Piintei’s ( 'limnisl , 

♦'.) Halil. w. Win. J3. AKnn Teii.ice, Fairlield, Man 
rhr.stci. .Xnahinal Clii'nii-I 

)S. Hiirnes, Allred, Box 55ti, Pretoria, Traiisiaal. 
Dc'aler in Minerals. 

91). Barnes, A. C.. c/o Ibisluiid Coking Co., Crassrnoor 
Collieries, Clie.stertield, Colin ry Proprietor. 

It Ikoia--, Kdwanl A.. «’ -o Tm- Giant Powder Co., 
Cl, ml. Cal . U.S \ . Clieinieal Eiuinei'i. 

0. ‘) li.iioe-. F. V., (!iis Wmkv, 'rodnmi den. Engineer 

and M.in >"ei. 

,84. Hariios. II. d., Plnemx Ciiemical W’orks, Hackney 
W'lek. N.E , Miimifaeturiiig ('hcmist. 

;84. Barnes, Jonathan. 301, (ireat Clowes Street, Man- 
chester, Aiialylieal Clieniist. 

.M. Barnes, do.s., Cri'en Vale, Wosthoiighlon, near 
Bolton. Lancashire, Analytieal Chemist. 

»I2 Ha'iiett. F. di Haii\. 0. ( ‘i .llin'iliam Hoinl, South 
Ki’iisinglitii. S W . ( 'In niisl 

f97. Barnett, Robi. E., 9, Virginia Road, Leeds, Hcad- 
inuHter (liceds Technical School). 

Wl. Baron, Wm. Briscoe, i /o \’ulean Boiler and General 
Insurance Co., iitd , 20, l*all Mall, Manchester, 
Chemist, 

1. M. Barr, J., Dinting Vale, Dinting, neair Manchester, 

Chemical Manager. 

890. Barraelough. Wm. 11.. Beeehwood, Moriomloy, near 
Shefli.’ld, Aruilvlical Chemist. 

890. Barrett, Arthur A!, 139, Viale San Martino, Messina, 
Sicily, Manufacturer of Essential OiE. 

907. Barrett, John 11., Ill, Adelaide West, Toronto, 

( 'anuda. Superintendent. 

007. Harri'H, .Maui we, 0, Honiidhay Mount, L'eds. 

012. Bartow.. la-. V.,i oM.sms. W. H. Holmes and Sons, 
Portland Road, .Newcastle-on-'J’yne, Works 
Chemist. 

OlM). Harrow, Jo-., “W’oodhei,” Malford Gifiie, South 
Woodloid. N.K., Chemist 

[m\. Harrs, Chan. E., 3\, Dowushin- Hill, HampMiad, 
N W’ , Analyst. 

1005. Harry, Eugene. Ayer. Mas-., U.S.A., Ix?ather Manu- 

1893. Barton, 0. K., 227, l*ine Street, Millville, N..L, 
U.S.A., Technical Chemist. 

1903. Bart rip, (Jeo. F., 21, WTUow A venm, Edgbaston, 
Birmingham, Managing Chemist. 

1905. Baruch. Edgar, 805-806, Wnght and Callender 
Building, Los Angelo.s, Cal.^ U.S.A., (!)hcmu'al 
Engineer. 
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1910. Barwick, F. W., Chainl»er of t'omnierco 'PoBtinji ' 
House, Royal Exchange, Mancliester. 

1909. Ihir'/ano, ('ailu, (i, \ m (osu. Mihin. llul>. Patent 

Agent. 

189o. Baskcrville, Dr. Chas., College of tlu‘ C'ltv of New 
York, New York City, U.S.A., Professor of 
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We.st Norwood, S. E., Analy.st. 

18S4. Bassi'tt, H., 20. Belitha Villas. Harnsliury, N. 

1908. Bas'^ett, Professor Henry, Cnuersity College, 

Reading Prof, of (Miennstry. 

1899. Bassett, Wm. H., Mam Street, Cheshire, Conn.. i 
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1H9U. Bate, William, lepton Villa, lla\le. (’ornuall, Ttvh- 
nieal Chemiist (National Kxplo.siYes Co.. Ltd.). 
190:L nalemaii, A. H.. Ki alt/e, Slmolu .n llil! Wnolwidi, 

S. E., ('hi'inid. 

1919. Kateniaii, . I. lines 9’. lU, Krnlgi' AvMuie, M.immer- ■ 
Hinilli, W , Kii'jiiieer and Wnik-- M.m.ei-'i 
1912. liate.s, D. M., Lewisten lile.iehery ind Dse W'oiks, 
I.ew i.stoii, Maine, U.S..\., (Jeneial M.imnier. 

188,'). Batty, R. B.. W'harnclifh*. Erdmglon, near Birming- 
ham, Nickel W’orks Manager. 

I9ltt liall\e, I |oi .!(■•* t; , 2S. Roman Placi', Street Lane. 

Ronndhav, Jjeeds. ('lieinist and W'oiks .Mareieer. 
19t),‘> Bat\, E, ,1., ( o 'I'liei nioi'lei ( Me (Ire Iti'dintioii 
( orpoiation. I'oliilen Stieel, Hi^di 'I’own. Rnton, 
Beds, ( 'lieniist 

1909. Bauer, Coo. W^, 000. Sacramento Street, San 

Krancisco, Cal., II.S..A., Viee-I*resident and 
Chemist (Hop and Malt Co). 

1910. Baxter, F. Stanley, I 19, Albert Street, Regent’s Park, 

London, N.W’., Chemist. 

1919. Baxter. H.irold R. , e o .Nkl lelioI.iLn l .1. ami <1 Cox, 
OstMlianiiiejatan IT. teithenltiiig. Sweden, 
Manager (Cine Works) 

|K9S Raxtei , .lolin C .(den-iint, Rennox .\\enue, (Jrave.s- 
enil, Kent, 4'liemi I 

1912. Bay ley, Francis P., e/o F. S. Bayley, (9anahan. 
ami Co., 79. Mosley Street, Manchester, Chemical 
Merchant. 

1911. Bayliss, Tluw. R., Belmont, Northtield, Birmingham, 

Mechanical Engineer and Managing Din'otor. 

1908. Bayly, Percival (i. W., Mines Dept. Lahy., 

Spring Street, Melhuiirne. Victoria, Covernrnent 
Metallurgical Chemist. 

1897. Beadle, Alec A., Donington I)enc. Newbury, Berks, 
Eh'otro-Choniist. 

1886. Beadle, Clayton, Oakhank, Lanadown Road, Sidciip, 
Kent, Consulting (9iemist. 

1911. Beard, Stanley D., TiCderle Antito.xiii Ijahoratorics, 

pearl Ri\ei, N.Y., I'.S.A.. Bioloenal Chemist. 

1907. Beardsley, Dr. Ailing P., lGr>, Minerva Street, 

Derby, Conn., U.S.A., (’heniist (New Haven 
Gas (’o.). 

1909. Bearpark, .Arthur K.. fM i. Ro\ 197, Diiihan, South 
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1908. Beasley, Fred. G., 44, Green Street, Smethwick, near 
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1905. Beasley, duo. K., c/o 9'ho Borneo Co., Kuching, 
Sarawak, Metallurgical Chemist. 

1897. Beaver, (9iaa, .1., Raiigemoor, Cn*. scent Road, Hale, 
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1905. Beckers, Dr. Win., 105. Underhill Avenue, Biooklyn, ■ 

N.Y.. I'.S .A., Manufaetiinng Climnist. 

1909. Becket, Fredk. M., 31, Sugar Street, Niagara Falla, 
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lurgical Co. 
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O.M. Beilby, l)r. (leorge 'I'., E.R.S., II, University 
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1900 Belden. A W . e n .lun'es and L.iU'diim Slerl C..,, 

Ali(|nipp.i Works. Woodlawn. Pi . C.S A . t 'oke 
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1884. Bell, Sir Hugh, Bart,, Middlesbrough oii-'l’ees, Stnla 
and Iron Manufactun'r. 

1900 Bell, Hugh P. e o Bank ol .Montreal, 'I'oionto, 
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IS80. Bell, ,L Kerguson, Derby (Jas Light and ( oke 
Co., l)erhy, Ga.s Engineer. 
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CheniLst. 

190.5. Bt‘11, .Miss M. M., 'riilaiie University Library, Now 
Dilean.s, La., U.S.A., Librarian. 

190.*k Bell, P. Carter, Millbiirn, N.d., U.S.A,, (’hemieal 
Maniifaetiirer. 

O.M. Beiidix, D., 371, Romford Rond, Eorost. Gati'. E.. 

Munagiiig Chemist, British Ali/ann Co. Ltd. 
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Manehestei, Mamifaetiiring (3icmi.st.. 

I9tl7 Iteiieoiiudi. (bn D. St .b.lins I'ltK.ige. t’le-if.-r 
Lt » tnn i III M< talluii'\ 

I'.MKt Benh.im, Keith, 'I'he Wdodlands, RowIcn Pail, 
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O. M. Benjamin, Dr. M., Smithsonian liistitiition. W^ish 

ington, D.C,, U.S.A., (’onsiiltiiig Chemist. 

1899. Bennett, Alex. IT .Via Giuseppe La Karinu, Messina, 

Sicily, Chemist. 

1907. Bennett, 11. Garner, 10, ShafteHhiiry Villas, Beverley, 
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1902. Bennie, Ik McN.. P 0. Box 29, Niagara Falls, N.Y., 

XkS.A., Consult irig (Jhemist. 

P. K)9. Bt'iwon, George F., EdwanRbiirg Starch Co., 
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Franeiseo, Cal, U.S.A., Siiperinlendenl. 
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It»13. Berry, Prof. B. A.. The Agrieiiltural College. PJvths 
wifod Sijuare, Glu>-gow. Prof, of Agiie. Cln'inistrv. 
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1909. Blacher. Ihrof. Carl, Polytechnioum, Riga, Ru^Bia, 

Chemioal Engineer. 

1904* Black, J. Wyclif, 67, Falcon Hoad, Edinburgh, 
Analytical Chemist. 

1902. Black, W. Geoffrey, St.. John’s House, Christchurch 
Road. Norwich, Chemist. 

1910. Blaokie, Archibald, 223, James Street, Winnipeg, 

Canada, Chemist. 
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Engineer. 

1912. Bone, S. (’., 30, Long Lane, Garston, Liverpool, 
Chemical W orks Manager. 

1905. Bone, Prof, W'. A., F.R.S., Montrose,” Harpenden 
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1910. Bowater, J. W., Woodville, Beeches Road, West 
Bromwich, Works Manager. 

1905. Bowen, Henry, Sontli Street, Kist Aurora N.Y., 
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Philadel]»hia, Pa., U.S.A., Chemical Manu- 
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U.S.A.. Lace Manufacturer. 

1909. Bronnert, Dr. E., Dornoch, near Mfilhonse, Alsaoe, 

Germany Artificial Silk Manufacturer 



vm 


JOURNAL OF THE SOCIETY OF CHEMICAL INDCSTR'*. 


Brooks. ('. li., jim,, Coino House*, Brantham, near 
Manniti^'lreo, Xylonite Manufacturer. 

Brook<‘, Jno. K., (government Opium Factory, 
.Sir)^?aporo, S.S., Superintendent. 

1H84. Brookes, E. A., e/o 'J’he (Chilian Mills Co., Ltd., 
Cluyuayante, ( VmiiejKiion, Chile, Chemist. 

1011. UriMiktioln, Henry M., 2, Hector Street, New York 
C'ity, U.S.A., Clue Manufacturer. 
iKOfi. Brook m, in, Kred. W., Dewhirst, Syke, and (.Inl-i.) 
Saniturv Works Hoehdale, Manure Works 
Mami^'er. 

100r> Brooks, Cecil J., i /o M. M. Siinau, Benkoelen. 

Sumatra, Ned. Indie--, MetallurjjiHt. 

HM)0 Brooks, 'riusKlore, (luantanamo, Cuba, (kne Su^ar 
Manufacturer. 

1907. Broome, ilaines S., IS, Seeilley Park Hoad, Pendle- 
ton, Mane.he**ter, Science l^ecturei 
1011. |tio(l„rs. Homcc K.. ^'.,r•k Diive, bifchrord. 

\\ < 1 ? nn^'ton, II .M Inspector i»f Kactoncs 
I'.tOO. Biotlici-., Win., .Mc.iduw House, Tuustcad Miltoii, 
m-Hi Wluilcy Bridj^c, Dcihyshin-, Chemical 
Manufiveluri-r. 

C.M Brother!, on, E. A,, City Chainhi-rH, I^eds, Ammonia 
Dintillei. 

1SH4. Brown, I’rof. A. Crum, F.H.S., 8, Belgrave(Ve scent , 
Kdinhiir^h. Professor of (’hemistry. 

ItKIf) Brown, Prof. Adrian J , West H(*ath House. North- 
fu'ld, nem Blrmin^hara, Professor of Browiiifj. 
l!>(i‘J Blown, A. II M , Hudson Bay Mine, Colmlt, (hit . 
(^aimda, Metallurgist 

1891. Brown, ('lesar H., HI, Vietorla Avenue, Prittlewell, 

near Southend. Works Foreman. 

O.M. Brown. 1)., 9!l, Ahhey Hill, Kdinhiirgh, (’hemienl 
Maiiufaeturer. 

O.M. Bro\>n, 1)., Donaghmon* 'I’yrone, Ireland, Soap 
Manufacturer. 

1890. Brown, Kdw. Hilton, e/o W. Hopes and Co., St, 
Petershurg, Hussio, Annlyiical f’hemist. 

1804. Brown, (h-o, E., c/o “The British Journal of 
Photogiapl'u,'’ 24, Wellinirton Street, Strand, 
London, W C.. ('hemist. 

1910. Brown, (leo Winslow, Assahet Mills, Maynard, 
Mass , H.S.A., Chemi.st. 

O.M Brown. Henry. Benskin’s llrewery, Watford, Herts., 
Brewing Chemist. 

1899. Brown, Or. Henry (\ 'I’he (du-iuieal Works, King’s 

Lj'iin, Chemical Manufacturer. 

O.M. Brown, Dr. Horact* T., F.H.S., 52, Nevern Square, 
Kensington. S.W., Brewing Chemist. 

1905. Brown, Hugh B., e/o Jas. Roliertaon and Sons, Ltd., 

Thrushgrovo Works, Paisley, Chemist. 

1900 Broun. Perry S., B. O. Bowers Co., l.tO. Lih. rt v 
Street, New York City, U S.A., (’hemist. 

1892. Brown. Hecinald B., e/o Badische Co., Ltd., 

20 20, Biimsuick I’liiec. Cit\ Bond. London, n!,’ 
Teelwiie.d Chemist. 

1901. Brown, Samuel B., Huthven, Bowden Lane. Marple, 

(’heshire. t’alico Printer. 

O.M. Brown, Walter, c/o Jas. H. lAonnis and Co., Ltd., 
Widnes, 1'echnical (Chemist. ' ’ 

1900. Brown. Walter B., N'ietor Chemical Works. .509 

Fisher Building, Chicago, 111., U.S.A.. Chemist 
and General SuyH-'rintrndent. 

I9(H. Browne. Dr. Arthur L.. 215, East Favette Street 
Baltimore. Md.. U.S.A., Analytical Chemist. 

1906. Browne Cave, E. J. ('. AVe C^ave-Browne Care, 

* E. J. 

1906. Bniwning, Prof. K. C., Medical College, Colombo 
Ceylon, Profoasor of Chemistry. ’ 

O.M. Browning, W., Broad Oak, Accrington, Calioo 
Printer, 

1902. Brownrigg, Man'us P.. c/u Cidonial Sugar Hefiniiig 

Co.. D’('oiiiicll Street, S\«|iie\. N.S.W.. Chemist 
1902. Brownsdon, Dr. H. W., King’s Norton Metal Co., 
Ltd., King’s Norton, Birmingham, and (Jnls.) 
109, Oxfor<l Road, Moseley, near Birmingham 
Works Chemist. ' 

1902. Bruce, Alex., Laboratory, Hvde Park Comer 
Colombo, Ceylon, Ohemiat. 


' 1911. Bruce, Joseph, Jnls. to General Manager, Cape 
Explosives Works, P.O., Dynamite Factory, West 
' Somerset, Cape Colony, Secretary. 

! 1908, Bruce, Robert, e/o Clark, 191, Morningsidc Hoad, 
Edinburgh, WTirks Chemist. 

: 1900. Bruce, Wm. T., 3, Lombard Court, London, E.C., 
and (Jnl.) c/o T. C. Allchin, Longtield, Kent, 
Director. 

1892. Bruckmann, (J. T., 109, 22nd Street, Cuttenberg 
]*.()., N..I., U.S.A.. Chemical Engineer. 

1911. Brunet, Louis; “Revue G6n6rale des Sciences,” 18, 

, Rue Chauvoau-Lagardc, Paris VIII, France, 

Chemist and Secretary. 

O.M. Brunner, H., Holly Mount, Tarhock Road, Huyton, 
near Liverpool, (Chemical Manufacturer. 

1894. Brunner, H. Bertram, The Hollies, Hartford, 
Cheshire, Chemist and Electrician. 

1887. Brunner, J. F. L., M.P., c/o Brunner, Mond,and Co., 

1 Jd., ( !axton Hou.se, Westrainstor, S. W., Chemical 
Manufacturer. 

O.M. Brunner, Rt. Hon. Sir J. T., Bart., Silverlands, 
Chcrtscy ; and (Journals) c/o Brunner, Mond, 
and (Vi., Ltd., Norihwich, Cheshire, Chemical 
I , Manufacturer. 

1910. Brunner, Dr. Philipp, 2, Via Ghega, Trieste, Austria, 
Merchant. 

1902. Brunner, Roscoe, The Winnington Hall Club, 

Winnington, Northwieh. Alkali Manufacturer. 
189-t. Briinton, .1. Dixon, Wire Mill, Musselburgh, Scot laud, 
Wire Manufacturer. 

1901. Bryant, Arthur P., c/o Clinton Sugar Refining (’o., 
Clinton, Iowa, D.S.A., Chemist. 

1903. Bryant, V. Seymour, 'IVelawne, (Jrowthorne, Berks., 

Analytical Chemist. 

1908 Bryet*. Clias. C., 43-45 Great Tower Street, London, 

! E.C.. Merchant. 

1 1-894. Bryce, ’riuw., 'riiarsis Minos, Huelva, Spain, Chemist. 
1897. Bryson, Jas., Pumpherston Oil WVuks, Midealder, 
Scot land. Oil Works Manager. 

1892. Buchanan, D. G , (Subs.) 40, St. Vincent Place, 

(duMgow ; retain .loiirnals , .■\uMl\^l 
1908. Buchanan, Duncan 0.. 27, Woiwllawn Avenue East, 
'I'oronto. Canada, Chemist (Rubber Works). 

, HM)4. Buchanan, E. F., 128, East (^Yescent. Street, Mar- 
j (jiiette, Mich., U.S.A., (^’hemist. 

' 1888, Buehanan. Jas,, Caledonia Foundry, Brasenose 
Road, Liverpool, Engineer. 

1904. Buchanan, John L., Braehcad, Mill Road, Brom- 

borough, Cheshire, Analytical Chemist. 

1904. Buchanan, Joshua D.. c/o Nolid’s Explosives Co., 
Ltd,. Polmont Station, Siotlaiul, Chemist. 

19HI. Buclianan, \Yultei G., c/o Lautaro Nitrate Co., 
Taltal, C’hile. (Jicmist. 

! 1 897. Buck, Chas. A., 52 1 , Locust Street, South Bcthleiicm , 
Pa., U.S.A,, Chief Chemist (Bethlehem Iron Co.). 

1 1911. Budde, Dr. Carl, 1, Belford Road, Sunderland, 
(Chemical Enginw-r. 

[ 1909. Buoll, W. II.. c/o Winchester Repeating Arm.s Co., 

! New Haven, (’onn., U.S.A,, Chemist, 

i 1909. Buggy, Tho.s., Butte, Montana, U.S.A., Assayor and 
Chemist. 

: 1902. Bull, Irving C., 100, Maiden Lane, New York City, 
U.S.A., Chemist. 

I 1899, Bult, Herbert J., J40, Fenchureh Street, London, 

' E.C., Chemist. 

O.M. Bumby, IL, Bellevue, Sandbach, Cheshire, Iron 
and Chemical Works Director. 

O.M. Bunker, H. E.. 310, Kiug.ston Road, Tonmto, Out., 
Canada, Technical Chemist. 

I 1901. Bunting, Henry H., Oficina de Ensayes F. C. C. del 
; P., Callao, Peru, Analyst. 

1893. Burbridgo, Jas., India-rubber Mills, Tottenham, N., 

India-rubber Manufacturer. 

, 1910. Burbridge, W’alter N., “Uplands,” Foxley Lane, 
[ Upp(*r Woodcote, Purley, Surrey, Analytical 

I Chemist. 

j 1806. Burford, Samuel F., The Ridgeway, Rothley, near 
Leicester, Analytical Chemist. 

1889. Burger, Dr. J.. 1, Birch Avenue, Talbot Road, Old 
Irafiord, Mancheeter, Technical Chemist. 



LIST Of MKMBERS. 


it. 


1889. Burffem, Geo., Sydney Cottage, Halebank, WidncH, 
Chemist. 

1913. BurijosH, Herbert K., Holly H(Uihc, Crahatn Hoad, 
Dalston, N.K., Manufacturing (’lieiiiist. 

1889. Burgess, Wm. T., 20, Priory Bwlford Park, 
London, W., Analytical Chemist. 

1902. Burkard, r>r. Ernst, Solothurn, Switzerland, 

Chemist. 

1899. Burkhardt, Dr. G. A., WUrttembergiachoHtra.ssc 32, 

Berlin, W. 16, Germany, Chemist. 

1897. Burland, Lt.-Col. Jefifroy H., c/o Fraser Library, 

Montreal, ('anada, Pawr and Card Manufacturer. 

1898. Burls, Herbert T., 2, Vorulam Buildmg.s, Gray’s 

Inn, London, W.C., Mechanical Engineer. 

1901. Burnand, Sydney, Manbr^ Saccharine Co., LUl., 
Hammersmith, W., Manager. 

1891. Burnet, Henry K., North Brook Vitriol Works, 

Bradford, Yorks, Sulphuric Acid JMaker, 

1897. Burnet, Jno. Jas., 18, University Avenue, Glasgow, 
and (.lournals) 1, Montague Place, Ibslfunl 
Square, London, W.(’., Arehileet. 

1909. Hurnett, .\rlhiir, 2117, WashingOm PMiule\atd, 

Chicago, III., C.S.A., Chemist 
1893 Burnham, J. ('., (k)rditc Factory, Aruvnnkad, 
Nilgiri Hills, India, Analytical (’heinist 
19(K). Burr, Edmund (A, 1722, Vallejo Street, San Fraii- 
ci.Hco, Cal., U.S.A., Manufacturer. 

O.M. Burrell, B. A., 8, Springfield Mount, T.(<’eds, Analytical 
( lieniist. 

1910. Burrell. Keith, BurreH’s Wharf, Millwall, London, 

F.., Mannfaeturei 

1906. Burrough, Ernest J., Cale Distillery, Hutton Road, 
I.»aml)cth. S.K., Rectifier, 

1888. Burrow.s, Edw., Home Villa, Low Fell, Gate.shead- 

on -Tyne, Alkali Works Manag<!r. 

1912. Burt-Gerruiis, .1. 3'., 46, Dewson Slre<‘t, 'I'oronlo, 

Canad.', Fleet ro-Chemist. 

1901. Burton, Alf., Canadian Dyers’ Association, 2-16, 
Liberty Street, Toronto, (’anada, Dyer and 
Finisher. 

1903. Burton, Jno., 2, Green Street, B<!thnal Green, E., 

Dye and Chemical Manufacturer. 

1904. Burton, T. R., c/o Scott. Greenwood, and Son, 

8, Broadway, Ludgate Hill, London, K.C., i 
Technical Journalist. 

1889. Burton, Wra., The Hollies, (Mifton Junction, near , 

Manchester, Potter’s Chemist. I 

1906. Busby, Fred. E., Arnold Print Works, North Adams, j 
Mass., U.S.A., Chemist. i 

1913. Bush, Dr. Harry T., 7, Graecs'liureh Stread, LfUidon, j 

E.('.. Clieniical EngimaT. I 

1897. Bush, J. M., c/o W. J. Bu.sh and (V>., Ltd., Ash I 
Grove, Hackney, E., Manufacturing Chemist. j 
1897. Butler, David B., 41, Old Queen Street, West- i 
minster, S.W., Cement Expert. j 

1913. Butler, (O-o. B., West Lyn. Hawthorne T<‘iTue<>. j 
South Bank, R.S.O., ^'ork8, Assistant Blast j 
Furnace Manager. 

1890. Butler, Paul, Lowell, Mass., U.S.A., Ammunition | 

Manufaoturer. I 

1885. Butler, Samuel, The Cedars, Compton, Wolvor- I 

hampton. Brewer. 

1905. Butler, Dr. T. H., o/o Wm. Butler and Co., Ltd., 

(.rews Hole, Bristol, Chemist (Tar and Rosin 
Distillery). 

1886. Butler, W. W., c/o Mitchells A Butlers, Ltd., The 

Brewery Library, Ca|)e Hill, Birmingham, 
Brewer. 

O.M. Butterfield, J. C., 79, Endlesham Road, Balham, | 
S.W., Analytical Chemist. 

1892. Butterfield, W. J. A., 66, Victoria Street, West- | 

minster, S.W., Analytical Chemist. 

1897. Butters, Charles, 54, New Broad Street, London, 
E.C., and (Journals) 121,59tb Street, Oakland, 
Cal., U.S.A., Metallurgist. 

1900. Butterworth, Elwell R., <^o Reversible Collar Co., 

Ill, Putnam Avenue, Cambridge, Mass., U.S.A., 
Chemist. 

OH. Byard, A. G, o/o Burt, Boulton, and Haywood, 
Apartado 8, Bilbao, Spain, Technical Chemist. 


1906 Byrne, P. A., 2, Ludgate Hill, Birmingham, Director 
of Chemical Co. 

1893. B\r«»m, T, H , N irol Bt*s»'nr«’li Labnratorics, II), 
Bedford S<(uan‘, lioiidoii, Wl'., Anal\li<‘al 
I’hcmisl 

1887. Bythw'ay, M., 44, Lloyd Street. Allwirt Square, 
Manchostt'f, Drysalter. 


c 

1884. Cabot, (ItKlfrey L , 940, Old South Building, Boston, 
Mass., U.S.A., Manufacturing Chemist. 

1907. Cabot, Samuel. 141, Milk Street, Boston, Mass., 

U.S.A,, ('Jhemieal Manufacturer. 

1906. Caddiok, Arthur, Minas do Rio 1'into, Huelva, 

Spain. Works Chemist. 

1889. Cadett, Jos., Ashtead, Surrey, Chemical Engineer. 
llMCi. (’am. Dr, J. 24. A>lest»me Avciiik* Itroudcsbuiy 
I pjiik. N.W.. (’oloiir (Miemi.^t 

1891. Caines, G. S. A,. 7, Rochester 'rerraco, (^amden Road, 
London. N.W.. Analytical Chemist. 

1897. (bairns. Win., 5, Carlton Plane, Glasgow-, Plumber. 
P.I07. Cai.stor. J. W. V. T> Co( h, Degaiiwu North 
Wales, Chemist. 

1*.M)5. Cttkler, Prof. Edwin E, Long Meadow-, U. L, U.S.A., 
Professor of Chemistry. 

1897. Cakler. W. A. S., II!), Ilacl'y Load, Ibrmmgham, 
Chemical Maiiulaeturer. 

I MKIK Caldweil, Dt. Bobeil J . Bosemlab', Holland Park, 
Belfu.^1, ln*l. rul. Chemist and Wiitks Managei. 
P.H2. Caklw-ell, Wallace L.. 10251. North 2tth Street. 

, Birmingham, Ala.. C.S A.. Fiigineering (’lieiiiist, 

I I88S. (’akiwell, Wm , .Murray Street. Paisley, Scotland, 
Drysalter. 

1912. ('allan. Di Thomas. Cliemieal Lab(»ratorva49, High 

Stieet, Puisle\, 'rH-lmieal Chemist. 
l!)()2. Calm, Dr. Clias. E., Cahlornia Club, Los Angek's 
Cal., and (Jnis ) P.O. Bos 1517, New- N’otk C|l\, 
I’.S.A., Maiiufaetui ing Cbemist. 

1913. Culvert. A F. Ho\slon, Flon Avenue. London, 

N.W., Fnmneer, 

1!M)4. ('alvert, Dr. Harry 'I'., West Riding of Yorkshire 
Rivers Board, Wakefield, (Jicmist. 

1896. Cambie.r, Jacob, HOI, Carteret Avenue, Pueblo, 
Colo., U.S.A., Chemist. 

1904. f^meron, Walter S , 239, West 136th Street, New 
York City, U.S.A., Manufacturing Perfumer. 
I!)0.S. Cameron, Win., Balik Puppan, Koetei, Fast Horneo 
Sugar Refinery Manager. 

0 M. Caminaek, J., 34, Wolsidey Road, St. Helens 
lAncashire, 3’erhnieal CKemi.st. 

I!)P). ('umpagm-, Emile, Usine de Itadet, Manic (Seme et 
Oise), France, Clieniical Engineer. 

1886. Campbell, Andrew, 51, (!lnny Drivrs Edinburgh, 
(Jhemist (Mmeini Oil). • 

1912. Cam pludl, Arthur F., “Westwood,” Middleton, 
Manchester. Re.sean-h Clumiist. 

1908. CamplxJl, Fred. A., The Working Men’s College, 

Latrolie Street, Mr llHuime, Victoria, Australia, 
Principal. 

1910. Canipliell, James R., 57, Dacrc Hill, Rock Ferry, 

Cheshire, Chemist. 

1907. Campbell, John A., c/o British South African Ex- 

plosives Co., Modderfontein, 3'ransvaal, Chemist. 
1912. Caniplx‘11, Kennedy, o/o British Dyewood Co., Ltd., 
Parkhend, Glasgow, Chemist. • 

1901. Camplicll, Kenneth F., M.Inst.C.E., 1, Peel Street, 
Huddersfield, Civil Engimrer. 

1911. (‘ttiiiphell, L. p].. Dept, of Agriculture, Jb-rudeniya, 

Ceylon, (Chemist. 

1908. CainplM‘11, Max E., Avila, (’al., U.S.A., Chemist. 

1909. CamplHjll, Peter, Kearny, N.J., U.S.A., Unoleum 

Manufacturer. 

1911. Campbell, Wm. E., c/o Gutta Perchaand Rubber, 
Ltd., O'Hara Avmiue, Toronto, (,'anada, Indus- 
trial (Chemist. 

1909. Candee, (’has. N., 39, South Drive, Toronto, Cana<la, 
RuIiImt Manufa<-turer. 

1908. Canning, Ernest R., 137, Great Hampton Street, 
Birmingham, Manufacturer. 



X. 


JOUliNAL OK THE SOCIEl’Y OF CHEMICAL INDUSTRY, 


(),M. (Arinon, M., 21 ), Stormont Road, Clapham Common, 
S.W., VirM'nur VVorlcB Manager, 
faiitcld, Itfjlit. ( Mitalliirgv l>e|)t.. School of 
Milling/. Kiii^Hloo. Out., ( tinadu, CherniHt. 

1H!H. CiinicM, .Albert .1 , 21, Harp Lane, London, 

K r., I)istill<*?. 

IHO'l. (.'arey, Arthur, 'I'hc (Irovea, Graaaendale Park, near 
l^iivorpool. CherniHt. 

O. M. (’ur(‘y, Euntace, The United Alkali Co., Ltd., 30, 

Jame.s Street, Liverpool; and (JournalB) The 
Croves, (Irassendale Park, near Liverpool, 
Chemical Manufacturer. 

I'.MMl. Ciir« \, VV. Cordon, Fairludiiu'. Hah\ Roatl, Stockton- 
<iu Ti r.s. Chenliirc, ChcmiHt. 

HH)4. Cargill^ .1. T., c /o Kiiday, Fleming, and Co., Hangram, 
Ihirmah, East India Merchant. 

IHJMJ. Carmichael, Hcrhcrt, Riiroau of Mines, Victoria, 
Rrilish Columbia, Public Analyst and Assaycr. 
ISSI (^l!nlol^, Prof Patrick, River View, Rose Hill, 
L« stwitlin*', Cornwall, Analytical Cheinist. 

1S!)7. Carnell, Wm, 213<}, North ('aniac Stre«*f, 
Philadelphia, Pa., U.S.A., Chemist. 

HH)(». Caro, Dr. Nikodeni, Meinekestrasse 20, Berlin 
\V. 15, (h'ljiianv, .Analytical Chemist. 

1S03. (Carpenter, Dr. 0 . C., South Metropolitan Gas Co., 
70{)a, Old Kent Road, London, S.E., Civil 
Engineer. 

l!K)8. Car|M‘nter, Edwin P,, Culvert Works, Shcejrcote 
l.Ane, Battersea, S.W., Manager of Casein, Ltd. 

P. IOO. (’urfienter, Frank B., 11, South 12th Street, Rich- 

mond, Vu., II.S.A., Chemist. 

HKK). CarjK'iiter, Harry B., c/o Lister’s Agricultural 
Chendcal Works, Newark, N.J., U.S.A. 

O. M. f’arpcnter, R. Fork's, 30, Buckingham Mansions, 

350, West End Lane, West Hami>stcad, N.W., 
Ex-Chief Inspector under the Alkali, &c.. Works 
*Aets. 

1904. Carr, Francis II,, Kelvin, Church Avenue, Sidcup, 
and (Journals), Burroughs, Wellcome, and Co., 
Ltd., DaAford, Kent, Manufacturing Chemist. 

P. MIT. CtuTH'f.C K.. imi.. I0H3, Railwn\ Exchange Budding, 

St. Loul.s. .\|(( , C S.A . .M-iiiutaeturing Chemist. 

1 904. (-arter, A., (’uha Street, Pttonc. Wellington, New 

Zealand, Works Manager. 

1905. ( arter, Robert A., 4923. Osage Avenue, Philadelphia. 

Pn.. U.S.A-. chemist. 

iStKi. Carlfi, .Ste\\ait P., 43. .Miuitaiia Street, North 
Adun.s, Mass,, C.S ,\ . 'leehiueal Chemist. 

1903, (’urter, Thomas, W'esl End View, Raven.sthorpc, 
Dewsbury, A'orks, W’orks Chemist. 
lS8ti- Carter, W. (Ihas., c/o Dominion Iron and Steel Co., 
Sydney, (ML,«C'anada, Analytical Chemist. 

1911. C^irtN, Ronald D, 'Phe Lalxiratories, Public Works 
Ministry Gardens, Cairo, Egypt, Analytical 
tJiemi.st. 

1H89. Canilla, F. J. R.. 84, Rose Hill Stnxd, Derby, 
rhemieal Manufacturer. 

HH)0. Curvi'th, Dr. H. R., Niagara Electrochemical Co., 
Niagara Falls, N.Y., U.S.A., Works Manager. 
P.H4. Ca.sc\. .lohn A., Oharlcunont, Moy, Co. T_\rone. 

Ireland. Wuti'rjfroof Manufacturer. 

HM)3. Caspari, Dr. W. A.. Cniversily College. Gower 
St I ret. Londiui, W.C., Chemist and Phv.Hiei.st. 
1899. Castro, J. Paul do. 1, Easex Court, lemple, London, 
E.C., Barrlster-at-Law. 

1895. Catlin, Chas. A., 133, ilo{ie Strx'et, Providence, 
* R.I.. U.S.A., Chemist (Rnmford Chemical Works). 

1999. Caulkin, Howard A., Mona Villa, Spencer Road, 
Belfier, Analyst. 

190tk Cave-Browne-Cavi*, E. J., Station Road, Brimington, 
Chesterlield, Works Clieniist. 

1896. Cavon, Robt. M., University College, Nottingham, 

Lecturer in Chemistry. 

1914 Caw, Wm.. e ,'o J. W^ats(»n aiul Sons, WTiitehall Soap 
W'orks. lit'i'ils. Clieiuist. 

O.M. Cawley, G., 82, Victoria Street, Westminster, S.W., 
Chemical Encineer. 

O.M. Cawley, J., 278, Pawiaic Street, Newark. N.J., 
U.S.A., Analytical Chemist. 

1897. Cawley, Thos, A., British Gelatin Works, Ltd., 

New Bedford Road, Luton, Gelatin Manufacturer. 


! 1906. Chadsey, Stanley B., 476, Brunswick Avenue, 
j 'J'oronio, Canada, Chemist. 

: 1891. Chadwick, Walter M., Thomeyoroft, Westoe, South 
; Shield.s, Chemical Works Manager, 

j 1912. (Jiadwu’k, Walter W., 186, Wellington Street North, 
Hamilton, Ont., Canada, Chemist, 
i 1910. Chakraborty, J., The Oriental Soap Factory, 
Goabagan, (^^alcutta, India, Technical Director. 

; 1910. Challinor, Richard W., Chemical Laboratory, The 
Technical College, Sydney, N.S.W., Australia, 
Teacher of Chemistry. 

1894. Chaloncr, G. W., 26, Eagle Wharf Road, Hoxion, 
N., Chemical Manager. 

1901. (3mmherhiiii, G. E., 041, We.st Prairie Avenue, 
Deeatiir, 111, U.S.A., (’hemist. 

1910. Chambliss, Prof. Hardee, Dept, of Chemistry, Okla 
homa A. and M. College, Stillwater, Oklahoma, 
U.S.A., Professor of Chemistry. 

I O.M. Uhann*, A. M,, Walc.ot. Torquay, Devonshire, 
Chemical ManufacturiT. 

. 1912. Chance, (3inton F., Mes-nrs. Chance and Hunt, Lt<l.. 

Oldbury, near Birmingham, Managing Director. 

1909. Cliunce, Edwin M., 01, South Penna Avenue, 

Wilkes- liarre. Pn., U.S A., (’hernist. 

I O.M. Chandler, Dr. C. F., Columbia University, West 
noth Street, New York City, U.S.A., Professor 
of Chemistry. 

1912. Chandler, 1.^6 U, Research I^aboratory, Pittsburgh 

Plate Glass (k)., (’reighton, Pa., U.S.A., Assistant. 

1893. (’baplin, Dr. Edw. M., Public Analyst’s laboratory, 
Wakefield, Yorks. Analytical Chemist. 

1890. Ch^man, A. Chahton, 8, Duke Street, Aldgate, 
E.C., Analytical Chemist. 

, 1900. Chapman Arthur J., Baronsmere, Stanboi^e 
Avenue, ( ’huruli End, Finchley, N.. ami (Journals) 
e/o E, Claudel, Ltd., 0 and 7, (’oleman Street, 

1 London, K.C., Aiialvtical (’liemist. 

I 1906. Chapman, E. A., c/o Robert Heath and Sons, Ltd., 
Norton Works, Stoke on-Trent, Works Chemist. 

O.M. Chapman, S|>encoi‘, 30, Mark Lane, E.C.. Chemical 
Manufacturer 

; 1 894. Charlicr, A. C. J., 3, Bedford Road, South Tottenham, 
I N., Consulting Chemist. 

i 1912 Charlton, H. W.. Patent Office, Dept, of Agriculture, 
Ottawa, Canada. Chemical Patent Examiner. 

I 1900. Chase, March F.. INI, Man|uette Building, Chicago, 
111, U.S.A , (’lieniist. 

1889 Chase, R. I..., Arnold Printworks, North Adams, 
Mass., U.S.A,, Manager. 

1898. Chattock, Herbert E., 23, Apsley Road, Clifton, 
Bristol. Oilcake Manufacturer. 

1910. Chattopadhaya, P. 0., 90, Maniktala Main Road 

Harrison Road P.O., Calcutta, India, Chemist. 

' 1905. Cheoseman, Frank P., 100. William Street, New 
York CSty, U.S.A., Paint Manufacturer. 

; 1901. Cheethara, iloward, 18, St. Ann Street, Manchester, 
I Charteretl Patent Agent, 

i 1894. Clieney, John P., Messrs. CJheney Bros., South 
Manchester, Conn., U.S.A., Chemist and Silk 
Manufacturer. 

1913. Chiaraviiilia, Dr. Diiu), Via Treviso 7. Rome, Italy, 

1 Dirhidor, Royal Ex|dosivi‘S Lalwatory. 

; 1905. Chick, Oliver, 31, Auckland Road, Cranbrook 
I Park, Ilford, Essex, Analytical Chemist. 

1890. Chorley, Jno. C., Bewaey, Oxford Road, Birkdale, 
Lancs., Analytical Chemist. 

O.M. Christie, J., Lovenfield, Alexandria, Scotland, Dyer 
and Printer. 

1903. Christie, John, c/o The New Explosiyes Co., Ltd., 
I Stowmarket, Suffolk, Analytical Chemist. 

! 1914. (’hristie. ,luhn T.. c/o Messrs. John Miller and Co., 
Sandilonds ( hemieal Work^, Aberdeen, Analytical 
Chemist. 

1908. Christie, Malcolm, Ardenlea, Portland Park, 
I Hamilton, Scotland, Anal 3 rtioal Chemist. 

1910. Christie, Dr. M. G., o/o The Otto-Hilgenstook Coke 
Oven (‘o., P(»at Office House, T>'edi. Assistant 
(lonoral Manager. 

; 1898. Cbritiison, Geo.. 2, Kelvinside Gardens, Glasgow, 
Engineer. 



LIST OF MEMBERS. 


xi. 


J907. Chrutopher, George, Walkden Works, Vemey Road, 
Soath Bermon^y, S.E., Consulting Chemist. 

1907. Christopher, J. E., Solvey Coke Works, Kirkless, 

Wigan, Assistant in Charge. 

O.M. Chmtal, W. J., 7, West George Street, Glasgow, 
Chemical Manufacturer. 

1908. Chrystall, E, R., c /o Curtis’s and Harvey, Ltd., Cliffe 

at Hoo, Kent, Research Chemist. 

O.M. Church, Sir Arthur, K,C. V.O., F.R.S., Shelsloy, Kow, 
Surrey, Professor of Chemistry in the Royal 
Academy. 

1890. Church, ElihuD., iun., 27, ('(‘dar Street, New York 
City, U.S.A., Soda Manufacturer. 

1906. Church, Sumner R., c/o Barrett Manufacturing Co., 

17, Battery Place, New York City, USA., , 
Chemical Engineer. 

1907. Churchill, Wm., Coming Glass Works, Corning, 

N.Y., U.S.A., Chemist. 

1896. Cladin, Alan A., (Communications) 88, Broad . 

Street, Boston ; and (Journals) Littleton, Mass., i 
U.S.A., Manufacturing Chemist. 

1909. Claflin, Albert W., 190, Waterman Street, Provi- 

dence, R.I., U.S.A., Manufacturing Druggist. 

1900, Clamor, Guilliam H., 46, Richmond Street, Philadel- i 
phia, Pa., U.S.A., Chemist. ' 

1886. Clanahan, 11. C., 79, Mosley Street, Manchester, | 
Chemical Merchant. | 

1906. Clapp. Geo. A., 49, Federal Street, Boston, Mass., 
U.S.A., Chemist. 

1801. dufip, Ralph K., p/o B. I*, ('lapp Antnionia Co.. 

J’rovidoneo, R.I.. U.S.A., Mantigpr. 

1889. Clapperton, J., jun.. Analytical Chemist. 

191,3. (3aik, A. SlanIpN, c/o Mthsih. S Rouison and Son, 
'Dip Hi’linery, Alinalitlun, Vera (Vn/, Mexico, ■ 
Technical Chcinifit. 

1910. Clark, A. W., c /o Heath and Milligan Manufacturing i 

Co., 1832, South Canal Street, Chicago, 111., ' 
U.S.A., Superintendent. i 

1904. Clark, Arthur •W., c/o Johnson and Johnson, New , 
Brunswick, N.J., U.S.A., Chemist and Baoteri- < 
ologisf. I 

1908. Clark, Ghas. T., 1303, Sixth Street. Bay City, Mich., , 

U.S.A., Manufacturing Chemist. 

1913. (’lark, FrancLs W.. 36, Wilmington Stjuaiv, London, I 
W.C., C’hprniHl. | 

1904. Clark, Prof. Fnond E,, Central University of i 
Kentucky, Danville, Ky.. U.S.A., Professor of 
Cheii’istry. 

1910. Clark, Henry, 26, Adelaide Crescent, Brighton, Oil j 
Redner. 

1909. Clark, Hubert A., 83, Amherst Street, Montreal, , 

Canada, Cauner. > 

1900. Clark, Jno., Broadway Works, Millwall Dock, 
London, £., Manufacturing (Chemist. 

1900. Clark, M. H., c/o Boston Rubber Shoe Co,, Melrose, , 
Mass., U.S.A., Chemist, , 

1902. Clark, Robt. M., 138, Bath Street, (Rasgow, Chemist. < 

1906. Clark, Wm. B., 11, Fox Street Greenock, Chemist. i 

1907. Clark, Wm, H., 20, Barry SlnH-t, Diinstori-on-TviiP, j 

Analytical (’hemist. I 

1912. (^lark, William M., Niles Glas'' Works. Nilc.s, Ohi«>, 1 
U.S.A., Chemist, 

1904. Clarke, Alfred R., 613-617, Eastern Avenue, Toronto, 
Canada. Leather Manufacturer. 

1908. Clarke, Arthur F., 13. Sloane Street, London, S.W., 

Analytieal Chpmwt. 

1897. Clarke, Wm. B., c Jo Edison-Swan U.E.L. Co., Ltd., 

Ponders End, N., Electro Chemist. I 

1889. dauB, Wm. H., c/o Claus and Co., Ltd., Clayton, 
Manchester, Manufacturing Chemist. 

1909. Clayton, Ellis, Hazeldene, Doerpark Road, Belfast, 

Ireland, LMiurer on Bleaching, Dyeing, and 
Printing. 

1896. Clayton, Dr. 0. C., Croughton, near Chester. 

1909. Clayton, H„ “ The Brae,” Station Road, ('layford, j 

Kent. Technical Chemist. I 

1894. Clayton, Robt. H., 1, Parkfield Road, Didsbuiy, | 
Manchester, Chemist. 

1910. Clayton, Will, Melville House, Accrington, Work« j 

Ghemirt. 


1905. Cla\ton, W. FI.. Navy Victimlliiig Yard, Kowloon, 
iloug Kong. Sup'^niitiMulent. 

1907. ('leuu‘nt, Leonaiil. 11. Agnew Street. Lytham, 
l^rfUicM , Chemist. 

1893. Clemes, J. H., Cheriton, Newquay, Cornwall. 

1884. Clerk, Dr. Diigald. FMCS., ,67-68, I.iiicolrus lim 

Fields, London. W.C., Engineer 

1905. Clexton, Tho.s. 7., 285, Congress Street, Boston, 

Mass, U.S.A.. Manager (A. Klipstoin and Co.). 

IIKMI. Clifford, .los., IxilKiiatory, Fiihlir Work.s Ministry 
Garden.*!, (.'airo, Egypt, CliemiKt. 

1913. Cliffonl, Sy<lne_i G.. 3. Norman \’illas. East Dulwieh, 

S. E.. ArmlNlieiil Chemist. 

1900. Clifford, Wm., Sewage Outfall Works, Wolver- 

hampton, Sewage Works Manager. 

O.M. Cloud. T. (\. 20, Bucklersbury, Ijoiidon, E.C., 
Metallurgist. 

O.M. Clowe.s, Dr. F., Thi‘ Graime. College' Road, Dulwich, 
S.E. ; retain .loiirnids ; (’In'mist. 

1891. Glutton, J. IL, Fonderio Mines do TAude, Viliamdio 
|)ai‘ Lastours (Audo). France, Assayer 

1911. (’Iviner. Wm. R., I‘uhlieit\ Department, National 
Carbon ('o., Cleveland. Ohio, U.S.A.. Manager. 

1800 Coates, Chas. FI, jun., Louisiana State Univomity, 
Baton Rouge, l^a., U.S.A., Piofessor of 

Chemistry. 

1911. (Routes, Jos. F'., The University, F’dgbaston, Bir- 
mingham, l/octurer. 

1888. Coats, Jno. T., 106, Broughton Street, F’dinburgh, 
Manufacturing (’liemist. 

IS93. (’<*hh. l*n t lino. W,, The University, Leeds, Prof, 
of (’oal Gas and F'licl Industries. 

1894. Coblentz, Dr. Virgil, 23, Vino Street, Brooklyn, 

N.Y., U.S.A., Research Chemist (R. R. Squibb 
and Co.). 

1899. Cochran, Alfred, 569, Madison Street, Brooklyn, 
N.Y., U S.A., Chemist. • 

1911. Cochrane, Capt. J. B., Royal Military College, 
Kingston, Ontario, Canada, Professor of Physios 
and Chemistry. * 

1901. Cockburn, John A., Mayvillo, Stovenston, Ayrshire, 

Analytical Chemist. 

1902. Cocking, Allan T., c/o Kynoch, Ltd., Lion Works, 

Witton, Birmingham, Ammunition Manufacturer. 

1906. ('o!'K. (Uias. tS., I()2-I, East River Street, Hyde J*ark. 

Mass., U.S.A., Oil (’hemist. 

1903. Coggenhall, Dr. G. W.; 1807, Belmont Hoad, 

Washington, U.S.A., (’heinieal Flnginei'r. 

1887. Coghill, P. de G., Borax Works, Old Swan, Liverpool, 
Technical (ffiemist. 

1884. Cogswell, W. B., Syracuse, N.Y., U.S.A., Chomioai 
Engineer. • 

O.M, Cohen, Dr. J. B., 1, North Grange Mount, Heading- 
ley, Leeds, Professor of Organic Chemistry. 

1897, Cohn, Alfred I., 122, East 74th Street, New York 
City, U.S.A., Chemist. 

1901. Cohn, Sigmund, 13, Dutch Street, New^York City, 
U.S.A., Metallurgical Chemist. 

1904. ('oboe. Prof. W. P., 131, VValmer Road, Toronto, 

Canada, Professor of Chemistry. 

1891. Colby, Albert L., 447, Lehigh Street, South Bethle- 
hem, Pa., U.6.A., Mctallurgioal Engineer. 

1899. Colby, E. A., Baker Platinum Works, Newark, N.J., 
U.S.A., Metallurgical Chemist. 

O.M. Colby, VV. H., Cairn \'illa, St. Branock’s Road, 
llfraeombe. 

1893. Ciileinan, W. H., 31, Queen’s Terrace, Ay, Scot- 
land, (7iemical Engin(*er. 

1913. Colgate. R. T., 63, London Roml, Reading, Works 
Chemist. 

1906. Collett, John H., Sunny croft, Tuffley, and (Jnls.) 
The Librarian, Free Library, Gloucester, (^emioal 
Manufacturer. 

1887. Collett, J. M., Wynstone Places Brookthorja^ 
(lIoiiceHUT, (’heniJCftl Manufacturer. 

1901. Colley, Bernard T., c/o Braden Copper Co., Ran- " 
oagua, Chile, South America, Superintendent. 

1908. Collier, F. C., 467, Lansdowne Avenue, Westmount, 
Montreal, Canada, Analytical Chemist. 

1903. Collier, Pierre, Companbia Industrial Petnambuoana, 
Pernambuco, Braxil, Civil Engineer. 



JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTl^Y. 


lii. 


1893. Collin, Dr. C. A., Ferguslie Throadworks, Paisley, 

Textile Chemist, 

lillll. 11 < 1 ., v/<t NiU'^cIi ami C«i., Run Th(*<>|)hilo 

Ottoiii (Caixn oli^), Rill <ie .laneiro, Brazil, 
'IVrlimcal rhcmwl. 

1898. Collingridjfe, I rank, llighsionc, Now Road, Llanelly, 

South Wales, (Jhemist. 

1899. Ctillins, S. Hoare, Armstrong College, Newcast]e>on- 

'Fyne, Agricultural Chemist. 

1888. Collins, W. Hepworth. See Hepworth-Collins. W. 

1!I13 ( 'ollihMiiii, K. VV\, < /o Messrs. ,1. and .1. Ciiiniun, 

Ltd.. Slarch Dept,, Carrnw Works, Norwich, 
Staich Manufacturer. 

1899 ColliM, Walter 'F., Rarkhurst, St. Peter’s Road, 
llarhorms Birininghum, Chemist. 

1910. Collitt, Bernard, Chc'm. Lalvoratory, Me.ssrs. Ru.ston, 
Proctor, and (’o,. Ltd., Lincoln, Chemist. 

1910. Colman, Fred. J., c/o Brothortim and Co., Ltd., 

Wear Tar Works, Sunderland, Chemist. 

1891, Colman, Dr. H. C., Womlthorpe, Now Malden, 

Surrey, Analytical Chemist. j 

1892. Col<iuhoun, Ludovic, Dynamite Factory, Moddcr- ; 

fontein, Transvaal, Analytical Chemist. j 

1894. (^)lquhoun, W., 'Fapf.on Close, 'Fapton House Road, ; 

Sneftield, Engineer. 

|{M)1. Colwell, J. Rear, Finsbury 'Fown Hall, Rosebery 
Avenue, K.C., Analytical and Consulting Chemist. 

1900. Comber, A. W., 23, (kmrtenay Cardens. Upmuistcr. 

Ks'K’X. Metallurgical Chemist. 
l9tK) Coincv, l)i Arthur M., Cpland A\cuuc, opposite 
Suiiiinil Slrci't, Chcstci, Pa, C.S A , Tci'huical | 
Chermst I 

1911. ( !omey, Robert H., Wenonah, N.J., U.S.A., Bleacher, j 

1900. (’ompton, Miss N. J,, Libraiy, University of 

Nebraska, Lincoln, Neb., U.S.A., Librarian. 

1901. Comiah, Jas., l.Aboratory, Custom House, London, 

E.C., (jovernmont Analyst. 

19t)6. (Wrier, Arthur B., 217, West Boulevard, Detroit, 
Mich., U.S.A., (’hief Chemist (Detroit Chemu'al 
Works). 

1891. (Wradson, Ponius H., Oaleiia Oil Works, Franklin, j 
Pa., U.S.A., Analytical (’hemist. 

1889. (Vinroy, Dr. .las. '1'., 9, The Serjientine, Crassendale. } 

Liveriiool, Chemist. , 

1887. (kinstable, IL, Australian Alum Works, Runcorn, i 
Analytical ('hemjst. 1 

1909. (’ook, E. bemara. 23, Cross iSt.ri*et, Finsbury, 1 

Isuidon, E.(J., Manufacturing Chemist. j 

(^.M. (’ook, H J., The Firs, Woodford Green, Essex, Soap | 
Manufacturer. 

1903. (’ook, .las. W., London and Provincial Dye Works, 

Hackney Wieff, N.E,, Dyer. 

1898. (’ook, Thos. Alex., East London Soap Works, Bow, 

E., Soapmaker. 

1899. Cook, Walter (»., 9, Hendon Imne, Finchley, N., 

Analytical Chemist. 

1891. Cooke, Arthur W., " Abbe\ View." Walmil Road, 
'Foitjuai, Analytical Chemist. 

1907. (’ooke, J, J. Verdin, 9, James Street, Liverpool, 
Salt Manufacturer. 

1904. Cooke, Wk Tement, The University, Adelaide, South 

Australia, Lecturer in Chemistry. 

1910. Coombs, Frank A., Technical College, Sydney, 

N.8.W.. Australia, Lecturer on Tanning. 

1913. CiM)|>i'r, G. SUinley, 92. Hareourt Road, Shellield. 

* (’hemist. 

1910. CoojM'r. U'onard H., Royal ( 'rown So.ap Co., ('algary. 
Alberta, Canada, (’hemist. 

1901. CmoHT. T, S.. BeckfiHd, Biieh Hall Lane. Muii- 
ehester. Calico Printing Chi'mist. 

1891. Co^r, Walter J., The Elms, Lavemock, South 
Walee, Cement Works Manager. 

1890. Corcoran, Bryan, 31, Mark l^ne, Ixindon, E.C., 

Chemical Eiigmoer. 

1899. Girnelison, Dr. Robt. W., 275, West Summit Street, 
Somerville, N.J., U.S.A., Consulting Chemist. 
1909. Cornell, Fred, 16, Place Royal, Montreal, Canada, 
Chemioal Merchant. 


1894. CoHt<‘, .1. H., 2, Savoy Hill, Victoria Embankment, 
VV.(!., and (Journals) Utopia, Gloucester Road, 
J’eddington, Chemist (Public Health Dept., 
L.C.C.). 

1913. Cotterill. John W., 9, Broad Street (’orner, Birming- 

ham. Analyst. 

1911. Cottrell, Henry E. P., c/o North Western Cyana- 

mide (’o., 313, Winchester House, Old Broad 
Street, London, E.C., Manager. 

1912. Cou)»e, Geoffrey, 43, Hampton Road. Forest Gate, 

E , C3i(‘misi. 

1914. Cnurian, Nnuhar, M, Oaklands Aveniu*, Toronto, 

Canada, Rug Manufacturer. 

1914. Cnusins, F. G.. ], St. Cuthhert's Place, NoHli Road, 
Durham. Science Master. 

1894. (\)u.sins, W. J., 55, (’lerkenwell Close, London, E.C,, 

(Wsulting Chemist and Director. 

1912. (’outure, Philibert, 21, Pond Street, Woniester, 
Mass., IJ.S.A., Assistant Chemist. 

1909. Coventry, Bernard ()., l^ihore, Punjab, India, 
Deputy Commissioner of Forests. 

1903, Cowan, A, Wallace, Bayfield, Bowdon, (Jie.shire, 
Analvtieal (’hemist. 

1900. Cowan, Gi‘orge D., Briiige House, Bridge Road, 

Millwall, E., Manager, Dosilverising Woiks. 

1912. Cuuan. H. W., Bell Fdtration Co,. Ltd.., 305, Kent 

BmMiiig. 'I’oronto. C.uiada, Water and Sewage 
Speeiulist. 

1893. Cowan, W. J., 12, Park Avenue, Wood Green, N., 
Fine Colour Manufacturer, 

1910 Cowiird. Hubert F.. 210, Plymouth Grove, Man- 
chester, Ijccturer in Chemistry. 

1807. (’owburn, Arthur W., 20, Mount Street, Manchester, 
(Chemical Merchant and Analytical Chemist. 

1907. Cowhurn, J. Robert, 10, Eastwood Road, South 

Woodford, Essex, Technical Chemist. 

1891. Cowper-Coles, Shcrard Osborn, 1 and 2, Old Pye 
Street, Westnnnsler. S.VV., and (Jnls.) The 
Cottage, French Street, ' Siinbury-on-Thames, 
Metallurgical Engineer. 

1905. Cox, Harold N., c/o Lalancc and Grosjoan Mfg. Co. 

VVoodhaven, N.Y, U.S.A., Chemist. 

188L (’raig, Geo., (’hemioal Laboratory, 95, Bath Strwt 
Gla,sgow, Technical Cliemist. 

1895. Craig, Dr. Tho.s. J. I., c/o Peter Spence and Son.s, 

Ltd., Alum Works, Manchester, Chemist. 

190s Ciaig, Win. J., e (> Bin 'Fint.n Cn., Casa (’olon, 
Hin*l\a, Spam, Analytical Chemist. 

1911. Crake, Ralph V., British South African Explosives 
Co., Dynamile Factory, Mixlderfontein, Trans- 
vaal, Chemist. 

1901. Crane, Fred. D., 28. Hillside Avenue, Montclair, 

N.J., U.S.A., (Amsulting Chemist. 

HH)2. Crane, Jasper K., c/o The Arlington Co., Arlington 
N.J.,U.S. A., Chemist. ' 

1898. Oaidield, Wm., 11, Avondale Place, Halifax, Yorks, 
Teacher of (Jhemistry. 

1903. Cranmor, Ridgeway, 170, 88th Street, Bay Ridge. 
Brooklyn, N.Y., C.S.A., Chemist. 

1902. (’raven, Alfred B., Nnrtheote, Thorpe Road, Selby, 

Vorks, Analytical Chemist. 

1906. Craven, J. A., 119, Moorside, Armley, Leeds, 

Chemist. 

1891. Craven, Jno., The Ark, South Berstod, Bognor, 
Sussex, Chemist. 

IU(M). Craven, John I., Ni«‘derwald, Hebers Ghyll, Ilkley, 
Vorks, ('lu'inist and Salesman. 

O.M. Oawford, D., Lanedale’s Chemical Manure Co., 
Ltd., St, Lawrence, Newcastlo-on-Tync, Manager. 

1913. Crawford, John, e/n Lothian, 21, Briar Bank 

Terraei', Eilinburgh, Works (’homlxt. 

1908. Craw ford, Lawrence, 1 7, ( ’reswell Terrace, Dumfries, 

Scotland. Analytical (’hemist. 

1890. Crawshaw, E,, 26, ToUington Park, Ixmdon, N., 
Dye Merchant. 

O.M. Cresswell, C. G., Erro^mgarth, Ashtead, Surrey ; 
and Broatlway Chambers, Westminster, S.W., 
Chemist. 

1901. Oibb, Cei'il P , l.^C Sir f' esbgry Avenue, London, 
W. Analytical and Consulting Chemist. 



LIST OF MEMBERS. 


ziii. 


1909. Crichton, Charles, Kleinfontein Group C.A., Box 2. 

Benoni, Transvaal, Asaayer. 

11K)8. Oighton, Arlnn» M., “ London I’lacr.” Af^n roft 
Print WorlcM. Poruliotori, ManchoKtor, (’alien 
Printer’s (’heinist. 

1910. Crichton, David T., Nobel House, 195, West George 

Street, Glasgow, Buying Manager. 

1906. Crichton, W. If., c/o Ore Concentration Co., Ltd., 
Glebe Road, Kingsland Road, l/)ndon. N.E., 
Chemist. 

1890. Criper, Wm. R., c/o Measrs. I). Wnidie and Co., 
Konnagar, noar Calcutta, India, Manufacturing 
(Chemist. 

1011. (Yoasdcll, ,l.»s. P., llanden Koad, Lee, S K.. 
Engineer. 

1001. Cronquist, (J. \V'., Toiekow, Sw('den, Considtitig 
(Vrainie Engineer. 

O.M. Crookes, Sir Win., O.M., K.K.S.. 7, Kensington 1‘ark 
Gardens, Notting Hill, W., Analytieal Chemist. 
•1896. CVosby, TJios,, Llanelly Steelworks, Llanelly. South 
Wales, Metallurgist. 

O.M. Crosfield, A. L., 46, Bidston lload, 0.\t«in, Birken- 
head ; t.lournals) e/o Prof. B. Moon*. Biochemical 
Dept., The Cniversity, Ijverpool, Analytical 
C!hemist and Assaycr. 

1896. (Vosfiekl, (’ajit. G. K., Lodge I^ane, Warrington, 

Soap Manufacturer. 

inOH. Cntsland. Pjucn P. (VntuiN Ihe Woiks. Pil.ind. 
V'(U k«, 'I’eelinie.al ( 'ln'iuist 

1884. Cross, C. P., 4, New (lourt, Lineoln'.s Inn, London, 
W.C., Analytical Chemist. 

1894. (Yoaslcy, Prot. Arthur ^V , P.KS, Ph»rniaceutic,ai 
Society, 17, Bloomsbury S<(URrc, London, W.C., 
Professor of Chemistry. 

1904. Crossley, 'Y. I.inscy, 1118, Lagauclu'lierc Street West, 
Montienl. Canada, Technical Chemist. 

1908. Ooston. Henry, 5M9, Leonard Street, Br()<»kl>n, 
N.Y., C.S.A., Porcinan. 

1894. Crow, Henry W., Hart’s Line, North Street, 
Barking, Ef, 'Par Ihstdler. 

1884. Crow, J)r. .1, K,, Ivydeiie, Westeonibe Paik Hoad. 
Blnckheath, S.K., 'J'eehnii iil Chemist. 

1883. Crowther, Horace W., 'Pin* Ben'ches, West Bromwich, 

Technical Chemist. 

1906. Crowther, H. E., c/o Eergustm Bros., Ltd., Holme 
Head, (’arlisle, Chemist. 

1912, Cniik'shanks, Ih (leo. S., Boyal ’l'e«iihUHl College, 
Glasgow, Chemist. 

1884. Crumbie, W. D., 146, Washington Street, East 

Orange, N.J., U.S.A., Analytical Chemist. 

1906, Cruser, Dr. Prod. Van JL, c/o The Diamond Match 

Co., Barberton, Ohio. U.S.A., (.'homical Engineer. 
1892. Oullon, Win., Dynamite Factory, Modderfonlein, 
Transvaal. South .Atrica. Chemist. 

1903. Cullen, W. H., 'J’he Castner-Kcllnor Alkali Co . 
Ltd., WallHend-on-Tyno, Engineer. 

1897. Culmann, Dr. J,, c/o G. Siegle Co., Rosebank, 

Staten Is. N.Y., U.S.A.. ( hernist and Colourist. 
190,7. CiilviT, Ralph P., A.\er, M.i.-i.- , U.S.A., Uheruist. 
1883. Cuming, James, jun., Chemical Works, A'arraville, 
Melbourne. Australia, Chemical and Fortiliser 
Manufacturer. 

1912. Cuming, Wm. F., c/o Cuming, Smith, and Co. 

Proprietary, Ltd,, A’^arravillc, Victoria, Australia, 
Manufacturing Chemist. 

1907. Cunningham, James E., Minos Pena del Hierro, 

Provincia de Huelva, Spain, Analytical Chemist. 
O.M. Curphey, W. S., 87, Canfield Gardens, South Harap- 
stoad, N.W., Chief Alkali Works Inspector. 

1898. Curtis, Marvin, 108, Front Street, San Francisco, 

Cal., U.S.A., Wine Chemist, 

1903. Cushing, Robt. P., 313, Saurens Street, Glean, N,Y., 
U.S.A., Chemist. 

1902. Cutbush, Chas. G., 6.7, Byne Road, Sydenham, 
Kent, Electrical Engineer. 

1899. Cutler, Fred. F., 166, Essex Street, Boston, Mass., 

U.S.A., Publisher. 

1913. ('utts, H, Cyril, Brooklyn. Private Road, Sherwiaal, 

Nottingham, Embroidery Manufacturer, 


1904. Cutts, Henry E., c/o Stillwell and GUdding, 181, 
Front Street, New York City, U.S.A., Teohnioal 
Chemist. 


D 

O.M. Dacu', .1, (*., 36. Montserrat Road, Putney, S.W., 
Soap Mamifactiirer (retired). 

1911. Dagor, Herman 278, Jarvis Street, Toronto, 
Canada, Dominion Fo^ Insiiectur. 

1897. Dami. Heiberl H., e/o .1. K. h’ergUKon, 2. Union 

(!cuirl, Lfiiuiiui, IC.U., Aimlylit al Chemist 
I9IK. Dale. H (Jordnn. Si I ves. Pit/,john A\ <*nw Uarnet , 
llerls, .Viiidytieal Ulieniisl. 

1908. Dalton, lioonard V'., 17, Graeinihurch Street, Lmdon, 
E.C., Geologist (Petroleum). 

1884. Danicll, Louis U., Royal Standard Brewery, 
'Pamworth, New South Wales, Brower. 

I'.MU. Danker, Dan. J., 7'{. Dean lUmd. Oronkline. Mass., 
U.S..\ . DichIuIT and (’liemieul MerehanI 
HMJ.3. Dannenbaiim, Dr. 11., c/o National Ammonia Co., 
Frankford, Philadel]ihia, Pa., U.S.A., Secretary 
and 'Pri'aMurer. 

1886. Darby, Jno. 11,, Howard (Jhamliers, 166, Norfolk 
Stret'i, Sheffield, Ironiuastor. 

1911. David, Edwanl J., 249, M’oikI Avenue, Tottenville, 
Staten Is., N.Y , U.S.A., (Tiemist and Assayer. 

1900. Davidson, Alex., 173, l\>linton Road, Edinburgh, 

Analy t ical Uheraist. 

18fMJ. Davidson, Charles, 66, ('adder Street., Poliokshields, 
Glasgow, Analytical CJiemist. 

1901. l)avid.Hon. G. M., Chicago and N.W. Railroad 

Shops, P.O, Station E., Chicago, 111., IbS.A., 
Chemist. 

1883. Davidson, J. E., 40, Percy Gardens, ’Pynemouth, 
Chemical Manufaeturer. • 

1891. Davidson, Rich’ird, 133, V^ictoria Road, Dundee, 
(Jil Merchant’s C'lerk. 

O. M, l)avidson, H, Holden, o/o Unifed Alkali Co., Ltd., 

Atninonia Soda Worlcs, Fleetwood; Manager. 
I9(M. Davidson, Robert, o/o Dalgety end Co., Ltd., 15, 
Bent Strwt, Sydney. N.S.W., Australia. 

1911. Davidson, Thus. A., 67, Strathyre Avenue, Norbury, 

S.W , (’hernist and Varnish Exjrert. 

1905. Davkison, Dr. Wm. B., City Gas Works, Nechells, 
Bu'mingham, Chemist. 

Davies, Harri R, 80, Prince Sheet, .laniaien Plain, 
Mass,, U.S.A., (’hernist, 

1898. Davies, Herbert E., The Laboratory, 28 Cba{jel 

Street, Liverpool, Analytical Chemist. 

P. M)7 D.ivn’.'t, .liime^, 12. Hasi’lield Road, Broekley, 

London, S.E., Scientific Apparatus Maker. 

1912. Davies, .Ins, (iurdon, c/o Curtis'.s and Harvey, Ltd,, 

Powder Mills, Tonbridge, Kent, Chemist. 

1911. Davies, Jas. H.,c/o J^ever Bros., Ltd., Royal Liver 
Building, Liver|)o<)l, Chemist. * 

1890. Davies, Llewellyn J., J03, Bute Road, Cardiff, 
Analytical and (kmsulting Chemist. 

1886. Davies, M. L., Standard Cliernieal, Iron, and 
LiiinlsT Co., 1'oronto, Unnada, General Manager. 
1897. Davies, vSaml. 11., c/o Rowntreo and Co., Ltd., 
The Cis’oa •Works, York, IL'Wiareh (Jhemist. 

1908. Davies, T. IL, c/o John (’ox and (Jo.’s Successors, 
Stillhouse Lane, Bwiminster, Bristol, Tanner. 
O.M. Davis, A. R., 27, Wellington Road, Heaton Chapel, 
Stockport, Analytical Chemist. , 

1901. Davis, Beiniird F.. e /n (Ire Trading (V»., Casilla 

1 1 2i>, Santiago, Chile, .Metallurgical Pnginw^r 

1902. Davis. (Jharlos B., c/o National Brewers’ Academy, 

402, West 23rd Street, Now York City, U.S.A., 
Technical Chemist. 

1902 Davis. Knierson, Detroil Uhernical Works, Detroit, 

[ iMieli.. U.S.A., Chemist. 

I 1912 Jlavis, E. Gordon, c/o Messrs. Curtis’s and Harvey, 
Lul., (^lilTe at Hoo, Kent, Research ('hernist. 
1908, Davis, G. Keville, 266, Strand, London, W.C., 
Chemical Engineer. 

I O.M. Davis, H. W., 18, Oescent Road, Kingston-on- 
' Tlmmcs, Analytical Chemist. 



XIV, 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


l!l(>7 UrtviH, nnhi. VV.. j(in.. Sduth Oarm't , 

i’liil.tJvIfiliiH. U S.A.. 

HHXl. I)avin. V. T., 221, West Exchange Street, Providence, 
U.I., U.S.A., Cboniiat. 

IS!»7, Diivis, Win. A., 7, (Virlton Rank, IIar|K‘n<Ien, Herts, 

( 'iH'IHHt 

I III 1 Will r., ’['he UuIIh-h, St. Panl'H R«»ad, Snifth- 

wK'k, near Hirtmiiglwim. (’hemiKl. 
lOtKi. Daw, Fred W., Duilryn Houbc, Ebbw Vale, Mon., 
Metallurgical Chemist. 

hlO:!. Dawes. Artliur W.. .'>77. (*n»Videiire Street, Albuiiy, 
N.Y., U.S.A., Chemist. 

O.M. DawHfin, C. A., H2, Elm Hall Drive, Mosalcy Hill, 
liivcr[)o<jl, 'rechnioal Chemiht. 

IKHO. Dawrton, W. IlaywotKl, British Alizarin Co., Ltd., 
Silvert<i\vn, K.. and (.lournalH) 15, Wrottealey 
Bond, Woolwich, S.E., 'J'cchaical (Uiemiat. 

11)01. I)ay, Dr. David T., U.S. Geological Survey, Waah- 
iiigtou, D.C., U.S. A., Geologiat. 

IHKI. Dav, V'raiik K.. c/o Condeiis^'d Milk Co. of Ireland, 
liaiiHilowne, Limerick, Irelanil, ChemiHt. 
llll'J. D.«\,G. ,\ C.. Casilla No. 4 17, Lima, Peru (rid New 
\ ork). Oil Mill Manaeer. 

O.M. Deacon, H. Wade, 8, Ulle.t Road, Liverpool; and 
(■Inis. 1 c <) C, I'k 'INcrs. I8U. Dcrb\ Roa<l, Fain- 
worth, Wulnc'^, Alkali Maiiutact met. 

O.M. Deakin, il. T., Dewhurat, Egerton, near Bolton, 

I )ver. 

I'll.'l Deakin, 1. liitrlrivm. e 'o Om'Ht, Keen, and Nettle 
folds, |j(d , Bn Proiluot Coke Oven,s. Cwmbran, 
Moti , C(tKe 0\cn .Manatnr. 

11)11. Dean, Arthur L., Sheffield Scientific School, New 
Ilavt'n, (‘orin., U.S. A., Assintant Prof, of In- 
dustrial CliemiHtry. 

IIK):1. Dean, Harry, Oak Villa, Oreenhead Road, Huddera* 
field, Chemist. 

llKlfi. Dean, Harry, Armstrong (Ydlege, Newcastle-on- 
Tyne, Demonstrator. 

1892. Deaville, B., Booch Avenue. Nottingham Manu- 

facturing Chemist 

IIHO Dchy. Bedft^d II , 27, Meadow Bank Avenue. 

sieu'iow, Sle’lliehl, Met.illiiigist and ChemitJt. 
1899. De ('astro, J. Paul. AVc (lastro, J. Paul do. 

1902 De Cew. .1 A . OtiJ, .M<*Oill Binl’liug, .Montreal, 

„ ('atimla, Clu'iiiieal Fngineel. 

1893. Dt^ Clorek, Maurice. Houle- lez-Courtrai, Bolgitim. 

ISHI Deenng, \V. IL. I.S.O., Beaiiwoith. .Mivretonhamp- 

stfud, De\on. late Chemist t<» War Department. 
I9(t0. Deeri, Noel !•' , AualNtieal Chemist. 

1902 Deghuee, Di . .los, A.. 'M. West llSth Street, New 
^ oik Cit \. USA. Clu'iuisl. 

1911 Deiiti, l>(. Fuink B., e o K. Ibron Kogeis, Bmad 
SanetiiarN CUamherM, ^Vestminstel. S.W.. 

( 'liemist, 

1901. Do Jongo, Cornelius, 30, Doughty Street, Brooklyn, 
N.V., U.S.A.. Phanuaceutioal Chemist. 

1893. Delaluiye, PhUilKNrt, 94, Rue St. Lazare, Paris {IX.), 
Gifs Engineer. 

1909 De Laire, Edgar, 47, Quai do Moulineaux. Issy, 
Seine, Franco, Industriel. 

1901. Delany, Chas., o/o Elliott Bro.s., Ltd., O'Connell 
Street, Sydney, N.S.W., Australia, (Chemist. 

1908. Dellschaft, Dr. F. H., Winnington, Northwich, 

Cheshire, Manufacturing CliemiMt. 

1910. De Mecus. Etienne, Beaeon Falls, Conn., U.S.A.. 
f liemisf. 

1888. Dempsey, Goo. C,, 165, Market Stioot, Lowell, 
Mass., U.S.A., Chemist. 

1909. Itemuth, Rudolph, 68, Salusbury Road London. 

N.W., Manufacturer. 

1899. Donham, Wm. S., The United C/oIlege, St Andrews, 
Scotland. 

1913. Denington, R. C.. 69, Dover Ri>ad. South Wanatead, 
Essex. Research ('hendst. 

1891. Denison, Joseph H., Messrs. J. K. Denison and Co., 
Valley Dyeworka, Bradford, Yorks, Analytical 
Chemist. 

1911 Dennis, Louis, 26, Clapton Mount, Halifax Yorka, 
Works Chemiat. 

1908. Dennis. Martin, 869, Summer Avenue, Newark, 
N.J.. U.S.A.. Manuiaotaring Chomiat. 


1907. Dennison, Henry S., c/o Dennison Manufacturing 

Co., Framingham, Moss., U.S.A., Manufacturer. 
1898. I.>ent, Dr. Frankland, Government Analyst’s Dept., 
Singapore, S.S., Government Analyst. 

1912. Depierres, Gaston, The Indestructible Paint Co., 

king’s House, King Street, Cheapside, London, 
E.C., Managing Director. 

1905. Derby, Wallace G., c/o Nichols Copper Co., Laurel 

HUl, Now York City, U.S.A., Assayer. 

1913. Dcsch, Dr. (Veil H., Mftallurgical Dept., The 

University, Glasgow, Lecturer. 

1912. .Dettiiuinn, A, H., Stuart Street, Umgueville, 
Sydney, N.S.W.. Leather Manufaeturer. 

1911. Detwiler. -law. (L, Box 210, Port Arthur, Texas, 
U.S A . Chemist. 

1906. Deverell. Louis C , I, Shortliinds Grove, Shortlamls, 

Kent, Chief (Vniist. 

1968. Dt'w, Joseph A., 32, Fore.st Drive We.st, Leyton- 

stone, N.F.. N'arnish Manufaeturei. 

1898. Dewar, Alex. H., c /o The Linoleum Manufacturing 
Co., Staines, Middlesex, (’hemist. 

0 M. D<*wnr, Sir J., F.R.S., 21, Albemarle Street, Ixindon, 
W.. Professor of Chemistry and Physics. 

1889. Dewey, Frt‘d. P., Ijanicr Heights, Washington, D.C. 
U.S.A.. Metallurgist. 

1904. Dewhir.st, J. A., Imyierial Chambers, Halifax, Yorks, 
Analyst. 

1969. Dewhirsi. Wm B, i o Sager. 1128 Sixth ANenne. 

New Brighton, Pa.. U.S. A., Teehnieal and 
I'higiru'ering < 'hmnist. 

1903. Diamond. Wm.. c /o John Bonn’os and Partners, Ltd., 

Marley Hill Colliery, Swalwell, R.S.O., Durham, 
Works Manager. 

1913 Dill'/. Ossa, Piof. Behsaiio, ('asillii 9t)2, Santiago, 
Chile. Prof, of Chemistry. 

O.M. Dihdin, W. J., 2, Edinburgh Mansions, Howick 
Place, S.W., Analytical ('homist. 

1913. Dick. Jamc'.. eo ( anadian E\])1osiM‘s, Ltd., 
Bcloeil Station, P.0-, Canada, Siii>erint,endeut. 

1902. Dick, John, Wharf Road, Cub^t Town, London, E,, 

Manager and (. 'homist. 

1904. Dick, W. D, c/u Hugh Baird and Son.s, 29, St. 

Vincent Place, Glasgow', Analytical Chemist. 

1898. Dickenson, K M., c/o Broken Hill Proprietary Co. 
3, (Jrcat Winchester Street, I./)iidou, E.(k 
Secretary. 

I1K)L Dickenson-Gttir, C. J. Srfl. un/In Gair. 

1893. Dickerson, E. N., 141, Broadway, Now York City, 
U.S. A., I..awycr. 

O.M. Dickinson, A. J., 178, I/'wiKham High Road, 
Brockley, S.K., Tar Distiller. 

lOO.h. Dickinson, ('yril, Southwark Town Hall, Walworth 
Road, Jyoudon, S.E., Analytical Chemist. 

1898. 'Dickson, Samuel, 26, Tot lull Street, Westminster 

S.W., Analytical Chemist. 

1899. Dieckmann, Dr. Otto, 1180, Harrison Avenue, 

Cincinnati, Ohio, U.S.A., (Chemist. 

1911. Difhl, Dr. L. H . 703, Salisluirv Hounc, lamdon 
Wall, London, Ft'., M(‘tallnrgical Chemist. 

1908. Diekman, Dr. George C., 115, West 68th Street, 

Now York City, U.S. A., Professor of Pharmacy. 
1891. Diestel, Wm., 117, Hudson Street, New York (Xty 
U.S.A., Dyestuff Importer. 

1908 DiU, Colby, Perth Amboy, N.J., U.S.A., Chemist. 
1906. Dillon, Fri'd N., 16, Prospect Street, Fitchburg, 
Mass., U.S.A., Engineer. 

1898. Dillon. Wm., The Lomas Gelatine Works, South- 

down, Plymouth, Oil, Colour, and Varnish 
Manufacturer. 

1911. Dissosway, Thurston N., 23, Vine Street, Brooklyn, 
N.Y., U.S.A.. Chemist. 

1903. Divine, Roht. E., 510, Bewick Avenue, Detroit, 

Mich., U.S.A.. Chemist. 

1899. Dixon, Fred. W., P.O. Box 43, Jamestown, N.Y. 

U.S.A., Dyer. 

1888. Dixon, Prof. Harold B., F.R.S., Owens (College, 
Manchester. Professor of C3iemistrv. 

1902. Dixon, Wm. A.. 97, Pitt Street, Sydney, N.aW., 
Australia, PubUo Analyst and Assayer. 

1909. Dixon, W. H., c/o Bryant and May, Ltd., Fairfield 

Works, Bow, London, £., Match Manufacturer. 



XV. 


LIST OF MEMBERS. 


J892. Dobb, Thcw., o/o J. T. Dobb and Son, West Bar, 
Sheffield, Pharmaoentical Chemist. 

O.M. Bobbie, J. J., F.R.S., Government Laboratory, 
ClemonCsInn Passage, London, W.C., and (Jnk) 

4, Vicarage Gate, Kensington, W., Bireotor. 

O.M. Bobbin, Br. L., Chemical Laboratory, University, 

Edinburgh, Professor of Chemistry. 

1908. Dobbs, Ernest .1., lfi-17, Devonshire Square, 

Bishop.sgate. London. E.C.. Analytical Chemist. 
1914. Dobson, Fred. W., Castle Grove, Nottingham, l,ace 
Dyer and Dresser. 

1913. Dobson, Janies, Holme Hook, Birch Line, Long- 
sight, .Manchester, Technical Chemist. 

1890. Bodd, A. J., Meadholmo, Illacbheath Park, S.E., 
Oil Manufacturer. 

1907. Dodd, Arthur, Lyndhurst, WooLich Road, 
Belvedoi-e, Kent. Assistant Works Manager. 

1889. Dodd, W. RaUih, Burton Grange, Goff’s Oak, near 

Cheshunt, Chemical Works Manager. 

1913. Dodds, HerlsTt H., e/o Kyiunh. Ltd., Uinbouin- 

twini. Natal, Kxplosiifh Chemist , 

1906. Dodds, Thos., c/o Reckitt and Sons, Ltd., and 
(Journals) 7, The Oval, Oaitlen Village, Hull, 
Works Manager and Chemist. 

1900. Dodge, Dr. Francis B., 291, Henry Street, Brooklyn, 
N.Y., U.S.A., Chemist. 

1906. Dodsworth, Walter A., Journal of Commerce, 32, 
Broadway, New York ('ity, IJ.S.A., Editor. 

1S97. Doerllinger, Wm. 1'\, lloseliaiik, Staten Lsiaiid, 
N.V., r.S.A., Research Chemist. 

1897. Bohme, Br. Alf. R. L., Mos-srs. Shaip and Bohme, 
Baltimore, Md., U.S.A., Manufacturing Chemist. 
1905. Bolan, JL. West bourne, Bel voir Road, Lower 
Walton, Warrington, Chemist. 

1897. Bolge, Carl B., WostfKirt, Conn., U.S.A., Manu- 
facturer of IiLstruments and Antiseptics. 

1914. Donald, James IL, Suljihide, Ont., Canada, Chemical 

Engineer. 

1903. Donald, Dr. Jas. T., 318, Lagauchetiire Street West, 
Montreal. Cj^noda, C’onsulting Chemist. 

1912. Donald, K. .M , e/o Ije\er Bros. Co., J7L Broadway, 

Cambridge, Mass., U.S.A., Snapvvorks Manager. 
1900. Donald, Wm., Ridgefield Park, Bergen (b., N.J., 
U.S.A., A.s.sayer and Chemist. 

1913. Donaldson, Ricliard, 63, Waverlei Gardens, Cross- 

myloof, (flasgow, Assistant Manager. 

1902. Donaldson, Thos., c/o British South African 
Explosives (>., Ltd., Modderfontein, Transvaal, 
and .lournal to 3, Raise Street, Salte<>atH, Scot- 
land, Chemist. 

1905. Doniiaii, Prof. F. <1., F.R.S. . Chemical Laboratories, 

University College, Gower Street, London, W.(’., 
Professor of Physical Chemistry. 

1886. Doolittle, Qrrin S.. 388, Palisade Avenue, Yonkers, 
N.Y., U.S.A,, Chemist. 

1906. Doolittle, Ro.scoe E., 109, Hillside Avenue, Ghn 

Ridge, N.J., U.S.A., Chemist. 

1890. Bore, Jos., Copper Works, High Street, Bromley 

by-Bow, E., Distiller’s Engineer. 

1911. Dorie, Dr. Charles, 68, Gore Hoad, South Hackney, 
London, N.E., Head of Chemistry Department, 
Borough Polyteohnic. 

1896. Bnremus, Br. Clias. A., 65, West 63rd Street, New 

York City, U.S.A., Professor of Chcmi.stry. 

O.M. Bott, D. B., Bavenalca, Musselburgh, Scotland, 
A^lytical Chemist. 

1911. Bougall, Jas. S. N., 305, Manufacturers Street, 
Montreal, Canada, Varnish Manufacturer. 

1897. Douglas. Qeo., Farfield Hall, Addingham, Yorks, 

Dyer. 

1894. Douglas, Loudon M., Douglas Wharf, Putney, S.W,, 
Chemical Manufacturer. 

1909. Douglas, Kobt. P., Prudential Buildings, Nelson 

Square, Bolton, Consulting ('heraist. 

1884. Douglas, William, Grafton House, Berkhamsted, 
Herts., Chemical Engineer. 

* 1900. Boulton, H. Lewis, Royal Boulton Potteries, 
Laml^th, S.E.. Potter. 

1913. Doumin, Roland, 76, Tannsfeld Road, Sydenham, 

5. E., Analytical Chemist, 


r 

I 1900. Dow, Allan W., 126. .loralemon Strwt, Brooklyn, 

, N.V.. U.S.A.. Chcmieai Enginerr. 

j 1898. Bow, Herbert H., Midland, Alioh., U.S.A., Manu- 
I faetiiring Chemist. 

j 1908. Dow, John W., 564, Park Avenue West, Mansfield, 
j Ohio, U.S.A., Manufacturinc Cht niist. 

I 1905. Bowbiggm, James, Craiglands, Alln'rt Park, 
j I^ncnster, Chemist. 

1913. Diiwell, Henry L, 26. (iri'eubauk 'lenace. 'ru'uuton, 
Somerset, Clwiuist. 

1912, Dovev. Carl W.. e n Whnlley Abbey UiiiitiMg Co., 
j Wlialley. n(‘nr Mlackburn, Priiil wuks Cheiiiisl. 

I 1901. Doxfi'd, Christian, Technical Selmol, Christiania, 

> Norway. lYofe8.«or of (3iomieal ’I’cehnology. 

j 1907. Do\le, IL \V., 245, Lindell Avi'nui'. Leominster, 

' Mass.. U.S.A., Maiuifaelurei. 

j 1902. Drake, Bryant S.. 6830, C’<ilby Street, Oakland, 

I Cal., U.S.A., Chemist. 

i 1911. Drake, Joseph W. D., Throe Mills Distillery, 
i Bromley-by How, Lmdoii. K„ Distillery Brewer. 

I 1912. Drake, Loui'< L.. I3H, Ninth Li Salle Stieet, Chieugo, 

{ Ilk. U.S.A., Kditoi and Riiblinhei. 

! 188(k Drea|M'r, W I‘., .■17-.39. Hroail Street Avenue, 

I Loudon, EC. ; and (Jonrnaks) 27. Willow Road, 

I Hamjislead Heatli. N.W . Consu'tiug Chemi‘*l. 

' 1906. Drew, W. Newton, Raincliffc, Koelesfiold, near 
; Sheffield, (^hemioal Manufaetiiror. 

i 1896. Drewsim, Dr. Viggii B., 6, BiMikman Street, New 
York City, U.S.A.. Wood Pulp and Paiwr J'lxpert. 

, O.M. Drevfns. Dr (*, Claremont, l'allo^^ tidd, .M.uieheHlej, 
i»\e Mannfaetiner 

I 1004. Drevfus, Dr. L. A., Ma])lo Avoiuk', Koscbatik, S.I., 
N.Y., U.S.A., Chemist. 

: 1893. Dre\fu.«, S., P«m 4 lion, si*. Pei*I Slieet, Denton, near 
' Manchester, ('’heniist. 

1 1899. J>reyfua, l>r. Win., 67, Kost 96th Street, New York 
! (’ity, U.S.A., Chemist. 

I 1898. Drummond, Dr. Isaac W., 436. West 22nd Street, 
New York City, U.S.A., (’hemist, 

} 1010, Drury, (’has. Dm, Hendon Gns Works, Sunderland, 

' Engineer. • 

I 1899. Dinas, B. P., 26-27, South William Street, New 
York City, U.S.A., (’heniical and Dyestuff 
Importer. 

1907. Dueeu. Dr. Wilhelm A., «■ 'o U.S. Ruhfier Co.. .'iSfh 

j Slrei't at Nth Avemie, New York City. U.S.A., 

Chemist., 

I 1906. Diiehe, E., 6, Eastcheap, London, K.C., and (Jnls.) 

! Usines Duch/*, Vilvorde, Belgium, Merchant. 

I 1909. Duchemin, tteu6 P., 6, Hue (Jianoino.sso, Paris IV., 

1 Franco, Chemical Engineer, 

j 1897. Duckham, Alex., J’hanix Wharf, West Ferry Road, 

I Mill wall, E., and (Ji^s.) \'anbriigh (’nstle, 

I Bluckhoatb. S.K , Chemical Manufacturer. 

1908. Diiekworth, (L K., .Mention, Out . Canada, Works 

j ManagiT. 

j 1905. Duckworth, Harry S., Garner Printworks and 
j Blcachory, Gnmcrville, Rockland Co., N.Y., 

I U.S.A., Printworks (’hemist. 

I 1887. Dudley, Prof. W. L., Vanderbilt University, Nash- 
j ville, 'J’enn., U.S.A.. Professor of Chemistry, 

i 1913. Duff, Alex. R.. 21 1, Kern Avenue, Toronto, Canada, 
i Rubln'r Chemist. 

1 1899. Duff, Wm. 8., Merric Lands, Westbury Road, Buck- 
! hurst Hill, Essex, Manufaeturinc Chemisl. 

I 1905. Duffus, W. B., 1 18, Braid Road, Edinburgh, Chemist, 
i 1901. Dufly, I.<awrence, 92, Tom Lane, Nether (jircen, 

! Sheffield, Analytical Chemist. * 

1905. Dupan, Edw. J., c/o Warner Chemical Co., 141, 
Broadway, New York City, U.S.A., Vioo-Presi 
dent. 

O.M. Duggan, T. R., 62, East 41st Street, New York 
City, U.S.A., Analytical Chemist. 

1898. Buisberg, Br. Carl, The Bayer (’o., Ltd. (Journals) 
Farl^nfabrik, I.(everku.sen, bei Coin a/R., 
Germany; (.subseriptions) 10, St. Dunstan’s Hill, 
London, E.(k, Chemist. 

188b. Dukes, T. William, Box 10, Vryheid, South Africa, 
^ Merchant. 



XVI. 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


JOCK). J>unc‘alf(*, MiliH, Be«twood Colliery, 

Notfin^lmm, Clue Manufacturer. 

18H0. Duncan, Artluir W., c/o J. Wwlley, Soiw and Co., 
LUl., Vict(tria llridf'o, Manuhestor, Analytical 
('licmUt. 

lOOO. l)uMCiin, .Ihm., v/ii Steel Rrn.s. and Cn., Ltd., C, 
Kcncimreli Avenue, London, K.(\, Merchant. 

19(M). DunfonI, .fun. II., 'IVent. Side Bone Works, Notting- 
ham, Assialant Manager. 

I'M2 DimkiMmlilet , K. S., Oil, Itruok Stnu-I, (Irosven<»i 
S(|n!ir<. London, W., 'r«'<-hnienl Chemist. 

lOOo. Dunlop, Harry, 2111, St. Vmcent Street, (Jlasgow, 
< 'heimst. 

IS02. Dunn, Fred, Hill, (.'ollin.s Street, Melbourne, 
XK'toria, Anstriilia, Analytical Chemist, 

O.M. Dunn, Dr. .1. 'I'., 10, Dean Siris'l, NewcuKth* on- 
'lyne, CejUKulting ChoiniKt. 

(t.M Dunn, 1*., Northern Aswiirance Buildings. Albert 
Sepiari', Maneliesler, Chemical Merchant. 

1008. Dnnsehmann, Dr. Max, e/o Meister, Lucin.s, mid 
Brnning, l.td , Flh'smere Fort. Cheshire, Manager. 

HtOl. Dimsfonl, (h*o,, Lahorateiry, Wican Coal and Inm 
Co., Ltd.. Wigan, Analytieal Chemist. 

1007. Dunstim, A. K., 'r«-chiiieal (’ollege. East Ham, E., 
Head of Chemical Department. 

HK)7. Dupre, F IL, 2, Edinhurgh Mansions, llowiek 
I’laee, S.W.. AnalNtieal Chemi-st. 

HK)7. Dupre, i’. V., 2, Edinburgh Mansions, lloaiek 
I’laee, S.W.. Analytical Chemist. 

1005. Duitee, Winthrop C., 510, Atlanlie Avenue, Boston, 
Mass., f'.S.A., Manufacturing (’hemiat. 

IH07. Durkee, Frank W., 'I'lifi's (‘ollege, Meilford, Mas.s,, 
U.S.A., I’rofesHor of Chemi.stry. 

1011. Durkin, .los. c/o ButtiTworth Jtulson (kh, 
•Newark. N..1., U.S.A., (‘henueal Su|KTintendent. 

HKI7. Durrans. 'I’ho.s. IL. 10, 1'ilehlhdd Terrace, Kegenl's 
I’ark, liondon, N.W., Cliemist. 

1800. Dnrvea, Clu'alei B., 120, S51h Street, Brooklyn, N.Y.. 
C,S.A.. Starch Manufacturer. 

lOtMi Dushm.in. Saul, Ibscareh Lalxiniloiv, Ccneial 
F.'ei til' ( '(!., S( li''luad.nlN , N \ IkS A , Ei«<ftci. 
chemi'.l. 

istti I )\ oi kovit /, Di 1*., 4. Broad Stieet Flare, London, 
F.( ’ . Tet line . 1 < 'heinist . 

F.HJ. D\ehi' Teazle, 1'’. C , 2.'>S, Cloneestf'i 'I'eirace, HmIc 
F aik. lauiilon, \V , AnaUtii-al (‘hemi^t and 
Ba<’t< I Hilii>nst 

O.M. Dyer, Dr. B.. 17, iJreat Tower Street, liondon. E.(\, 
Analytical and ('onsuiting ('heniist. 

HX)7. Dves, Dr. W. A... 112, New Bridge Street, Ixmdon. 
' E.C, 

F.tll D^ kc, F Montague. Nelson Ciotf, Chnn-h Bo.ol, 
r.i'binglon. Clirslnn'. An.iBtical Chemist 

0.,M. Dyson, C. E., Flint, North Wales. 

1902, Dy.non, Oeorge W., 24, Clarkehouae Hoad, Sheffield, 
Analyst. 

1802. Dyaon, Septimu.s, Nvddeonibe, Warlinghain, Surrey, 
Manufacturing Chemist. 


1905. ISacer, Chas. K.. 77, Fearl Strwt. Boston, Mass.. 
U.S.A.. Merchant. 

1912. Karnes, A. Spimcer. 170, Tower Bridge Road. 
lAUulon, S.E., Registrar, I.K'athersellers* Technical 
College. 

1904. Eames, Charles J , 99, Water Street, New York 
City, U.S.A., (Consulting Chemist. 

1910. Eanllev. J. F., 205. (JloH8»>p Hoad, Sheftiehl, Fhar- 
inaeeufieal Chiunist. 

19111. Earl. .1. C, e/o Him. Mrs. Lewis BciiiMTe, (Hon 
Osmond. South Australia. 

O.M. Earp. W. R., Preston Brook, mmr Warrington, 
Chemical Manufacturer. 


1910. Easterfield, Prof. Thomas H., Victoria College, 
Wellington, New Zealand, Prof, of Chemistry. 
1884. Eastick, C. E., L*!, King Edward Street, Whitechafol, 
E., Sugar Refinery Director. 

1909. Eastick, .1, C. N., 49 a, Clapton Common, London, 
N.E., Elect rocliemisl. 

O.M. Enstiek, tl. .1., 2, St. Dunslan\s Hill, London, E.C., 
Con.sulting Sugar Export. 

l8tK). Eastlakc. A. W., Grosmont, Palace Road, Streatham 
I Hill, S.W.. (Consulting Petroleum Engineer, 

i 19(K>. Fastlnke, Wdliiim H., c/o lm]»cria] Wire and 
' Cahir Co., Montreal, Canada, Chemist. 

I'Mm;. Katon, B. .1 . Kiii.la Lumpur, Fed. Malav States, 
and (.loiirniils) 171, Ribhlesdale Road, Streatham 
I Fark, S.W., (lovernment Chemist. 

! IIHM). Ehcrlin, W., II, First Street, Rochester, N.AL. 
U.S.A. , Chemist. 

1 1892. Eddy, Harrison F., 14, Beacon Street, Boston, 

I Mass.. U.S.A., Superintendent. 

; HHll. Edgi‘, Alfred. Hnvenhiirst, Clayton Bridge . Man- 
‘ elu'slei, 'r(‘( hnieiil (‘hemisl. 

1 1S85. Edge. Anthony. 79, West Milton Street, Readvillc, 
] Mass , I '.S.A., Chemist. 

1 1909. Edge. J. Harold, “Great Marld,” Smithills, Bolton, 
liancashire. Technical Chemist. 

■ ' I1MI2. Edison, 'I’hos. Alva, Edison Laboratory, Orange, 
N..I., U.S.A., Inventor and Manufacturer. 

•I 1908 Kdmunils, Win. 'I'., 2.5. Church Road, Burrv Fort, 
I South Wide'., Assaycr. 

j 1911, Edwards, Alfred, The Laboratf»ry, Meadow Lane 
, Gas Works, l.rfieds. Analytical Chemist. 

' 1009. Edwards, (.leorge M., 241, Fine Avenue West, 

I Montreal, (Canada, Paintworks Manager. 

I I9()2. Edwaid.s, H. LeatMii. The Shanty, Banks Avenue, 
i MeoL, Hoy lake. Cheshire, Analy.«t, 

I 1895. Khrenfeld, Frof. Chas. H., York Coliogiatc Institute, 
York, Pa., U.S.A., Professor of Chemistry, 
j 1890. Ehrhardt, Ernest F., Badische Anilin und Soda 
I Fahrik, Ludwigahafon a /Rhein, Germany, 

! Research Chemist. 

j F.HO. Kibbeii’er Di. Krnst, Deiitsclie SoKayweike, 

j Bernbiirg (Anhalt), Germany, Director. 

I'M, 4 l ipjM i, William R , 1001. Fast S2nd Stn-ct, Cleve- 
I land. ( Olio. U.S.A . Oiemist. 

! 1909. Eisonhnrt, M. H., c/o Eastman Kodak Co., Kodak 
1 Fark, llochcstcr, N.Y., U.S.A., Chemist. 

I 1901. Flkan. Jjco A., Doininuk Street and Weltster 
! Awnue. ChieaLui, ilk. U S.A., Tanner 

I 1901. Elkins, Arthur W., 116, Pro8|)ect Street, East 
• Orange, N.J., U.S.A., Civil Engineer. 

, 1881 Elliott. Dr A. 11., (’olleire of IMiannaey, 115, West 
OKth Street, New Y’ork (‘itu U S.A., Consulting 
j Fngineer and Chemist. 

{ 1912. Elliott, Edward, e/o Reckitts (Over-Sea), Ltd., 

1 Burke Street. Redfcrn, N.S.W., Australia, 

' (‘heinieal Engineer. 

1907. Elliott, George K., c/o Lunkenheimer Co., Cincin 
nati, Ohio, U.S.A., (’hief Chemist. 

189(5. Elliott, Dr. .). F., 0'('onnell Street, Sydney, N.S.W., 
Manufacl unrig ( 'hemist. 

: 1902. Elliott, Victor G., Chemical Works, Rozellc, Sydney, 

I N.S.W., Australia, Manufacturing Chemist. 

, 11H)5. tJUis, (jarloton, 143, (iates Avenue, Montclair, N.J., 
j U.S.A., Chemical Engineer. 

I 1885. Ellis, C. J., Almorah Villa, Milngavie, near Glasgow, 
Technical (chemist. 

1893. Ellis, E. Victor, 7, Hillside Crescent, Edinburgh, 
Analytical Chemist. 

I 1894. Ellis, G. Beloe, 70, Chancery Lane, London, W.C., 
Patent Agent. 

! 1913. Ellis, Henry D.. .30, Blaekhcath I’ark, S.E., 
Metallurgical Engineer. 

, 1912. Ellis, Fercivol W., “ ElU'sinore,” Pyrford. near 
1 Woking, 3'aniung Material Morehant. 

1 1910. Ellis, Ridsdah*. 723, Monodnock Building. 

I Chicago, 111., U.S.A., Patent Agent, 

i 1910. Ellis, Rowland H., c/o Olympia Oil and Cake Co., 
Barlby Road, Selby, Yorks, Analytical Chemist. 

I 1891. Ellis, Prof. W. Hodgson, 74, St. AHmn Street, 
Toronto, Canada, l^rofessor of Applied Chemistry. 



LIST OF MKMBEIIS. 


1891. Ellison, Henry, Norihfield, Clookheaton, Yorks, 
Manufacturing Cliemist. 

O.M. Elmore. A. S., 72, Gloucemtcr Terrace, Hyde Park, 
London, W., Electro-MutaUurgist. 

1907. Elsden, A. Vincent, 10, Courock Road, Kltliain, 
Kent, Analytical ('hemisl. 

1911. Elsdon, Geo. ]),, Analytical Ik^pattnient, 4-1, Broad 
Street. Birniinghain. Arcilyst. 

1904. Elson, J. Hugh, Monroe l)rug Co., Quincy, 111., 
U.S.A., General Manager. 

1909. Ely, Benjamin, The Limes, Pyc Bridge, near 

Alfreton, Tar Histiller. 

1910. Emanuel, Louis V., 10.''). Rector Stretd, Perth 

Amboy, N.J., U.S.A., Metallurgical Engineer. 

1910. Embley, Dr. E. H., 24.5, Latrobc Street, M<'lbourin*, 

Victoria, Australia. 

1902. Emery, Arthur L., c/o Smith, Emery, arul Co., 

651, Howard Street. San Francisco, Cal., U.S.A., 
Chemical Engineer. 

1907. Emmons, Frank W., c/o Waxhburn Crosby Co., 
Minneapolis. Minn.. IkS.A., Chemist. 

1907. Emslio, B. Ivosltc, 1102- 1105, Temple Building, 
Toronto, (Canada, Agricultural Chemi.st. 

1894. Ene(]ui8t, John, 3710, Avenue J., Brooklyn, N.Y., 
U.S.A., Chemical Engineer. 

1904. Englehard, Charles, 30, Church Street, Now York 
C*ity, U.S.A., Platinum Importer. 

189.5. English, Frank Jl., 8{», liclgrave Jtojid. WariKteud, 
N E., Anai\tjcal ('lieuiist 

1899. Enright, Bernard, 233, Ninth 4th Stn^et. .Mien 
town, Pa., C.S.A., Anul\tical (Vinist and 
Director. 

1906. Ephraim, Dr. Julius, TI, Koniggraetzcr.strasse 69, 

Berlin, S.W., Germany, Chointst and Patent 
Agent. 

1911. Epp, Janies W., Holland Streid, London, S.K., 

(y'hemist. 

ltK)9. Epstein, llairv .M., 2Hl. EdLU'conilt Avenue, New 
York Cit}. ¥.S.A , Works Manager. 

I9l4. Erbsloh, S li , llah'ii «9, 1 )ush< hhirf, ()erMiaii\. 
Engineering ( 'iKTiust. 

1907, Erdoe.8, Julius, 1 100, Brook Avenue, New York City, 

U.S.A. , Chemical Engineer. 

1002. Erhart, Wtii. H.. 81, Maiden Lane, New York City, 
U.S.A., Manufacturing Chemist. 

1904. Errnen, ^ValleI F. A . 'I'ln Cranhen, .lui/. de Foia, 

Minas Geraes. Brazil, .Analytieal Chemist. 
1888. Erskine, J. K,, P.O. Box 88, Bononi, Transvaal, 
Analytical Chemist. 

1897. E.seher, P.iul, c/o Swift and (k)., (Jhemical I^abora 
tory, Union Stock Yaids, Chicago, III,, U.S.A., 
Chemist. 

1884. Esilman, A., 38, Norwood Avenue, Southport, 
Lancashire, Analytical Chemist. 

1913. Esling, Fred,, .57, Grove Road, Strood, Kent, 
CheniK'al Engim‘er. 

1912. Esjienhahn, E. V., e/o Metiopolitan Gas Co . 186. 

Flinders Street, Melbouni' . Victoria, Australia, 
Works Chemist. 

1910. Esslemont, Alfred S,, RomiI Exchange Buildings, 
H(K)d Street, Nea'casth-on-Tync, and (Jnls. ) 
Ordc House, .Morpth, N'lrlhumbcrland, Electrical 
Engineer. 

O.M. Estcourt, C., 5, Seymour Grove, Old Trafford 
Manchester, Consulting Chemist. 

1903. Euler, C. G., 18-20, Plait Street, Now York City, 

U.S.A., Chemical Agent. 

1912. Evans, Edward V., South Metro(S)litan Gas Co„ 

Old Kent Roarl, I,ondon, S.E., Chief Chemist. 
1883. Evans, Enoob, 660, Coventry Road, Birmingham, 
Accountant. 

1903. Evans, F. Sparke, Avonside Tannery, Bristol, 
Tanner. 

1905. Evans, Geo. A., 832, Yonge Street, Toronto, Canada, 

Pharmacist. 

1913. Evans, George A., c/o Australian Explosives and 

Chemical Co., Ltd., 135, W'illiam Street, Mel- 
bourne, Victoria, Australia, General Manager. 

' 1906. Evans, John, 67, Surrey Street, Sheffield, Analytical 
CbMnist 


xvii. 


1908. Evans, Prof. Nevil Norton, Kedpath Library, 

McGill University, Montreal, Canada, Associat 
Professor of Chemistry. 

1889. Evans, R. E., Brewery Street, Stralford on-Avon, 
Brewing Cliemist. 

1912. Evans, Sam, 4, Whiekliam Avenue, J)unst4)n-oii- 
'I'vne, Chemist. ' 

1912. Evans. Uliek U„ 28. Victoria Sirt‘(‘t, Westminster, 
S.W., t’onsnltmg Elect rix-liemisf. 

1898. Evans, Win. Ik*reevnl, Cnnterburv College, Christ- 
church, Now Zealand, IVofessoi of (Chemistry. 

1909. Evorette. Dr. W. E., 3512, South 11th Street, 

Tacoma, Wasli., U.S.A., Consulting Chemical 
Engineer. 

1912. Evers, Nbirman. c'o Allen and Hanbury’s, l.td., 
Betliiiiil Green. London. E., Analytical (3iemist. 
O.M. Evershod, F., e/o Clarke, Nickolls, and Coomba, 
Hackney Wick, N.E., Chemist. 

1907. E\c.s, Archie P., e/o J. L. Gibiiev Tiro nnd Uiibbei 
Co.. Consliolioikeii, Pa.. U.S.A., Cliemist. 

1894. Ewan, Dr. 'rhi»8., c/o Cossel Cyanide Co., Shuna 
Slrct't, Maryhill, Glasgow, Chemist. 

1905. Eynoii, Lewis, 4, Stag Lain', Biiekhursi Hill, Essex, 
(thief Chemist (London Beetroot Sugar Asso- 
ciation t. 


F 

iKttH. Fa<le. Loiii.s, < /o Dr. F. Stockhausen, Weissfrauon 
HtiiiHse 7 9, Frankfort a/M., Germany, (themist 
and Dinsdor. 

1902. Kaill, Ju.s., 52, Robertson Street. Glasgow, Technical 
( themist. 

1902. Fairchild, Benj. T., P.O. Box 1120, New York City, 
U.S.A., Manufacturing tthemist. 

1911. Fairchild, B. 'I'apiKui, 74, Ijiigh^ Street, New York 
(!ity, U.S.A , Analytical Chemist. 

1010. Fairclough, Brereton, Quarry House* Ajipleton, 
near Warrington, Cluwhire, Miller. 

1911. Fairfield, Thos. «/o W. T. Glover nnd Co., 
Tr.'iflonl Park, Miinehoster, Annlytieal (tln'inist. 
1963. Fiiirlmll, E. .1., II, Bishop's Avenue, Upton Manor, 
K., Cliernisl. 

O..M. Faiilex. 1'., 17. East J*aiade, J/eeds, Analytical 
Chemist 

196I. Fairlie, Jas., Camolon Chemical Works, Falkirk, 
Manufacturing Chemist. 

1902. Fairweather, Wallace C., 62, St. Vincent Street, 

(Bosgow, Engineer, • 

i898. Falding, F. J., 55, Broadway, New York City, 
U.S.A., Chemical Engineer. 

JIM)8. Kales, Harold A., 308, Schermerhorn Street, 
Brooklyn. N Y., U.S.A,, Secnitary {'y:ie W. N. 
Falos (k).). 

1911. Farcy, Frank O., 614, Canadian Exjjress Building, 
Montreal, Canada, Chemist. 

19J0. Farr, Harry, Free Library, (kirdifl, Librarian. 

O.M. Farrant, N., c/o J. Nieliolson and Sons, Chemical 
Works, Hiinslet, Ltieds, ('hemist. 

1!H3. Farrar, Stanley C., KM, Holly Boad, Hundswortli, 
Birmingham, Chemical TisJuiologist. 

1897. Farrell, Frank .1., 15, Sandown Road, Great Yar- 
mouth, Artificial Silk Manufacturer. 

O.M, Farrington, 3’., 4, Watcrloi' Place, Cork, Ireland, 
Chemical Engineer. 

1913. Farrow, F, D., Rhodes University College, Grahams- 

town. South Afriea, J.,ecturcr in CllemiHtr3^ 

1909. Fath, Dr. Arthur. 149, Rue de Bruxelles, Ghent, 
Belgium, Chemical Engineer. 

1903. Fawsitt, Dr. Chas, E., The University, Sydney, 

N.S.W., Australia, Prof, of Chemistry. 

1914. Feamley, (\ A., 1, AlcfrHter Terrace, Shepherd’s 

Lane, IahhIs, Technical Chemist. 

1903. Feilmann, Dr. M. E., 92, Victoria Street, Weet- 
minster, S.W., Chemist. 

1892. Feid, Walthor, Linz a. Rhein, Germany, Chemical 
Works Director. 



triii. JOURNAL OR THE SOCIETY OR CHEMICAL INDUSTRY. 


Kcl(h’Mlicinn‘j, Win., 20, Ucdbuii V'wulijit, liundon’ 

K ( ' , ( lii\ Mrrclmnl 

I’.KIf). F<'!l, Win. M. W., 27, (‘lurnndon Itoad, Oarston, 
IjivcrjxKi], (Jicrni.vt. 

Kcltfiii, H(‘rl»ori 1... r>I(i, Eawt Second Street, South 
iJoHfon, Muhn , C'.S.A., J>iHtiller. 

IIMK). I'VrjjuHori, IVof. (U'a\. A.. 121, Wo.st 42iid Street, 
New York City, U.S.A., Profeasor of Analytical 
( !h«'miHtrv. 

O.M. Ferj:im<in, Pi of. .1.. 'i’lie UnivcTaity, (llaM^'ow', 
Proff'hsor of (llieiiiihtiy. 

11102. KiiiyuHson, J)onal<l M,. e/f» Acadia Suf^ar Rerniin;» 

Co , Halifax, N S., (!anada, Aualvtieal Clioniint. 
ISHJ. FiTnuason, II., Prime l{e|»cnt’.s Wharf, \'ieioria 
iJocks, F., 'I'eelinieal Chemist. 

IKll.'k Fielanj^. John II., 2J«, Reed Street, Milwaukee, Wi.s., 
(-.S.A., Leather Trade Chemiat. 

1011. Field, Allan .1 . < /n <• Sieffh Cn. ItoHehank, Stall n 
eland. N \ . C S A.. < ’henii‘<t 
IKHri. Field, 10 W., Ilrewer. 

1HH7. Field, S S.. 11, Olenluee Head. Hlnekheath, SIO., 
Manufacturing < ihi'inisl. 

1H!H. Field, Wrn lOddiiiKton, Martin Stri-et, ElNternwick, 
Melhourne, V'letona, CheiniKl. 

IIHK). Filhs. I’lnnk. 100, Londnn Road, Neath, South 
Wales. Cement Worka Mana^'cr. 

1007 Fiiieh, Arehihald M , Vitriol and Chetnicnl Work.K, 
Cattedown, Plymouth, Chemieal Manufacturer. 
HMO. Fimllatei, Janie, s, e/o iViee’h Patent Candle Co., Lt<l., 
Urornhorouiih l*ool, near Riikenhead, Chief 
(’hemi.st. 

1010. Findley, Alhort F., Iiejit. of Applied Science, The 

University, Slieflield, l.<cctnrer. 

1800. Fm^/lund, Jiio J., Ka.slo, R.C., Canada, .Analytical 
< Ihemmt. 

1011. Fmk. I''. W, 120, Itueisale Diive. New \oikCit\, 

I S.A . .Mannlaet\irin}i; Chemist. 
lOtM. Finn, ('ornclius 1*., llein.sworth Colliery, near 
Wakelield, York", Coke (Kens Mivnu^ei. 
lOO.'l, Finehei. l)i *Carl, 2F1 2I7», Water Street. New York 
Crty, USA., Chemist. 

IIKKI. Fish, ChuH. C. R, 4110, Uoylston Street, Roston. 
Mass., U.S.A., Chemist. 

1011. Fish, Charles W., Rose Hill, Rawelllle Rrulue. S.O., 
Yoilos, Chemist and Paper Teidinologist. 
llKlt). Fislnr. Henry. 10, Fast 00th Street, New Yoik City, 
U.S.A.. Teacher of Chemistry. 

1807). Fison, Jnn., Messis Jas. Fison and Sons. Thetford, 
Norfolk, Chemieal Manufacturei. 

1001. I'llili, .\. .1,, H, \\.ild'jia\e Cunh-ns, Hall Lane, 
Cpmnisier. F.s.sex, ltrewei% Chemist. 

HHH). Fit /-Randolph, R IL. State laihoratory of Hygiene, 
J'ls iiton, w.J. I'.S.A., Rm teriolo^isl and (’heiuist. 
180<i. Flanimer, F., e/o Kraemer und Flamnier, Heilhrotm 
u/N., Wurllemhur^T, Uermnny, Manufoetuniij' 
CncmiHt, 

lOUl Fh^mn^. M l», L'O. ANto.in Hoad, i'olh.kshlelds. 
<Jliisj*(iw, ,\nal\st 

18011. Fletcher, F. Morley, 110, flrosveaor Place, Newea.stle- 
on 'I'uie, Alkali Works In.s|H*elor 
O..M, Flotciwr, F. \V., e/o Fletcher, Fletcher, and Co., 
Ltd., Holloway, N., Maiiufacturing Chcriiist. 

UKi7. Fletcher, H. '1’., e/o 'I’Ih' Raiixite Kctiniiig Co, 
Hehhurn-on 'J’ync, Works Manacer. 

1891. Fletelier, R, Jaques. North Geelong, Victoria, 
Manufacturing Chemist. 

1004, Flelehei. \Vi.t F.. lU W . "t Riuad Stn'et. 

Tainn|mi, T.i . I'.S Cheims?. 

1912. Fhirscheiin, Dr. Hcmhaixl J., Rusbmoor, FUn't 
Hampshire, Rtwoarch Chemist. 

1809. FiK’ht, Louis, 12, Atterbury Avenue, Trenton, N.J., 
U.S.A., Civil Engineer. 

1890. Forlen, Alfred, 19, IjaneaattM' Avenue, Sefton Park, 
Liverpool, Metallurgical Chemist. 

1900. Foersterling, Dr. 11. . e/o Roowler Hasnlncher Chem. 

Co., Perth Amboy. N.J.. U.S..\.. Cheinist. 

1895, Forln's, Paul IL, 15, William Street, New York 
City, U.S.A., Cheiuiat and Assayer. 
lull. Fonl, Fdwanl J.. J(». Rue Yundei maelen, Moleu- 
beck St. Jean, Brusstds, Chemiat. 


1893. Ford, J. B., jun., Michigan Alkali Co., Wyandotte 

Mich., U.S.A., Secretary and Treasurer. 

1889. Ford, Jno. S., Abbey Brewery, Edinburgh, Analyst. 

188.5. Formoy, J. Arthur, Fairlight. Limpslield, Surrey, 

Oil Fx licit. 

1904. Forrest, Chas. N., Maurer, N.J., U.S.A., Chemist. 

1898. Forri’st, .1. Ken, Highdem*. .Alliuty Hoad, Guildford, 

Snriev, Maniifai tilling Chemist. 

1890. Forrester, A. M., c/o Richmond Gnano Co., Rich- 

mond, Vn.. U.S.A., Analytical Chemist. 

190.5. Forrester, 11, A., Faliricii de Productos Quimicos, 

AeevefJo 1710, PaUtino, Buenos Ayrc.s, S. 
America, Chemical Works Manager. 

1909. Forshaw, Arthur, c/o John Wright and Co., Ltd.. 
Essex Works, Aston, Birmingham, Works 
( .'hemist. 

ilMj2. Forstall, Alf. E., 84, William Street., New Y^ork City, 
U.S.A., Consulting Gas Engineer. 

1902. Forster. Ferdinand E. P., c/o Messrs. Boss and Co.. 
19, Guild Street, and (.mis.) The River House, 
Bii rton • on - Trent, ( Jicni Lst. 

1907. Forster, Francis, e/o Champion, Druee, and Co., 
Ltd., (i. Ijaurem <• Pouiitncy Hill, London. E.(\, 

. Lead Manufacturer. 

1899. FoistM. Dr. .M (i.. F.K.S.. 84, t'ornwall Gurdens, 

Soiifli Keiismgton, SW. Chemist. 

1884. Forster. Sir Ralph BhH., c/o Messrs. Bossier, 
Waechter, and ('o , Salisbury House, Finsbury 
('ircuH, London, F.C., Chemical Merchant. 

1884 Forth, Henry, Stoke l^acy, Marplc, Cheshire, 
Drysalter. 

1907, Forward, Charles Dept, of Inland Revenue 

l.»aby., 317, Queen Street, Ottawa, Canada, 
Chemist. 

HMMk Foster, Robt, K,, t/hurch Street. Middle Brighton, 
Melhourne, \'ictoria. Pharmaceutical Chemist. 
O.M. Foster, R. !.« Neve, Fulshaw Cottage, W'ilinslow, 
(Jioshire, Mamifaeturiiig Chemist. 

1888. Foster, Win,, St. Martin’s Tlprrace, Newton Park, 
Li'ods, Manufacturing Chemist. 

190(5. Fouenr, .1. Louis, 1.5, Morden Road, Blackheath, 
S.E., t;heini.st. 

1891 Fowlei, l)t Gilbeit J., RulToid, Dukeieou Itoad, 
Hu'*liolm<’, Maiiche"t(‘i, Consulting Chemi.st 
( MaiiMmstei f 'oi ])oi.ition Hiveis Committfc). 
1898. Fowler, J’heo. V., P.O. Drawer 15, Buffalo, N.Y., 
U.S.A., ('hemic.tl IVorks Manager. 

|H9(5. Fox. A. Slank'v. Cpiee,", F.ivi'rsh.im, Kent, Fvplo- 
sives Wol■lv^ Maiiagi'r. 

1912. Fox, Charles P., ,395, Doyle Street. Akron. Ohio, 
U.S.A., Chemist. 

I'.M3 F<)\, Kdward (’.ire\. 27, ScarlU Road, Toronto, 
Ciitmda, Pork Packer. 

1898. Fox, Jno.. Vbiruna, Grappenhall, Chcshii-e, Analyst. 
1911. Fox, Dr. John J., (1, AlKham Road, Stamford Hill, 
N,, Government Analyst. 

1909. Fox. -1. .1 , 19. Blackheath Rise, Lewii-hum, S.E., 
Managing Director, Tidman and Son, Ltd. 

O.M. Fox, T., jun., e/o Fox Bros, and Co., Ltd., Welling- 
ton, Somerset, AVooI Manufacturer. 

1905 France, Kdward W., Philadelphia 3'extile School 
Broad and Pine Streeis, Philadelphia, Pa,, U.S.A,, 
Director. 

t).AL Francis, E. G., 29, Matheson Road, West Kensing- 
ton, W., (xlucoso Works Manager. 

O.M. Francis, (L Bult, The British I^g Houses, Ltd.. 
22-30, Graham Street, City Ro^, Ixindon, N., 
Wholesale Druggist. 

O.M. Francis, W. H., 11, Bramham Gardens, South 
Kensington, Ijondon, S.W., Wholesale Druggi.H. 
190,3. Franoksen, Dr. Aug., 4803, Garden Street, Bridee- 
burg, Philadelphia, Pa., U.S.A., Chemist. 

1900. Frank. lTi»f. Dr. A., BlsmarekHt^as^e 10, Charlutten- 

bunr, Germany, Chemist. 

1908. Frank, Dr. Fritz. Liitzowstrassc 96, Berlin, \\\, 

68, Germany, Public Analyst. 

1894. Frank, Jerome W., 29, Broadway, New York City, 

U.S.A., Chemist. 

1886. Frankenburg, Isidor, Greengate Rubber Works, 
Salford, Manchester, Indianibber Manufacturer. 



LIST OF MEMBERS. 


1912. Frankonbnrg, Sy'lnov, Hcfft‘rstoii OranK^r, VVcuver- j 

ham, ('heihirc, JiuliHnihbcr Mamifarturcr. 

1895. Frankforter. Or. G. B., University of Minnesota, | 
Minneapolis, Minn., U.S.A., Prof, of Chemistry. | 
1904. Frankl, A., Clothilde Chemical Works, Nagy Bocsko, ! 

Hungary, Manager. j 

O.M. Frankland, H., Streonshalh, The Ocscont. Lin- i 
thorpo, Middlesbrough, Analytical Chemist. \ 

O.M. Frankland, Prof. P. F., F.K.i>., The University, i 
Edgboston, Birmingham, Professor of (’heraistry. | 
1906. Fraps, Dr. Geo. S., Texas A. and M. College, (bllego ! 
Station, 'i’exas, U.S.A. , Profp.s8or of Chemistry ; 

1901. Frasch, Han.s A., 52, Broadway, New' York (’ity, ; 

U.S.A., Manager. i 

1900, Frasch, H<5rman, Whitjshall Building, 17, Battery . 
Place, New York City, U.S.A., Oil Rehner. ' 

1910. Fraser, Arthur, Casilla 1464, Valparaiso, Chile ! 

Analyst. ! 

1891. Fraser, L. McG., Engineering Works. Dagenham. ! 
Essex. Chemical Engineer. | 

1902. Frederick, Geo. E., jun., P.O. Box 762, New York | 

(’ity, U.S.A., ('hemical Merchant. { 

1885. Freear, 11. M., (9nirch Square, Ampthill, Beds, : 

Analytical Chemist. j 

1900. Freiieii, Thos., H06, Slaiilev Stie(‘l, Nebon, R.C. j 
Ciiimda, Cliemisl. I 

1911. French, Wm., Heron Chemical and Colour Works, | 

Lancaster, Manager. j 

1903. Frerichs, Dr. F. W., 4320, Wa.sliing(ou Boulevard. I 

St. Louis, Mo., U.S.xV., Manufacturing Chemist, i 
RH3. Krew. .lolin, B(i\ I, .l(tli.uui«'.sbutg Staitli Africa, j 
Cliriuist. 1 

HK)7. Frevtag, lleury, c/o O. ksler and Co., .3.5. Dickinson ' 
Street, Manchester, Cliemical Merchant. 1 

1886. Fries, Dr. Harold II., 92, ReadcStreel, N(W Vi rk | 

City. U.S.A.. Chcniieal Manufaclnrer. 

1899. FriUsehe, Karl, c/o Schimnicl und (Jo, Miltitz. 
near I^-ip/.ig, Germany, Manufacturer of Essential 
Oils. 

1884. Frost, Joe, Rocky Mount, Somerset Road, lludders- 
held, Manufacturing Chemist. 

O.M. Fryer, Dr. A. C., 13, Eaton (Jrcsoeiit, (Jifton, Bristol. 
Alkali Works In.spcctor. 

1901 Fr\<'i. J' J, 4.5, l)uriiai)\ (i.iideus, (’liiswick, \\\. 
Allah '-I, 

1889. Fuerst, Jos. F., 17, Philpot Lane, London E.C., 
Chemical and Oil Merchant. 

1895. Fuerst, W. F., 87, Nassau Street, New York City, 

U S.A.. (9icmical Merchant 

1913. Kiilk.s, Ellu’idge 11.. 310, Columbia Building, Eoiiis- 

ville, K\ , C S A , .Manager. 'I’ai Product.'^ Co. 

1894. Fuller, (9ias. J. P., 603. Chorlcy New Road, iforwich, 
near Bolton, Analytical ('liemist. ! 

1902. Fuller, Henry C., Institute of Industrial Research, j 
Washington, D.O, U.S.A., Analytical Chemist, i 
1899. Fuller Kobt. F„ Ncston Park, Corsham, Wilts, j 
Rubber Manufacturer, 

O.M. Fuller, Wm., Vanbrugh Cottage, Mazo Hill, S.E . j 
Chemist. > 

1898. Fulmer, Elton, Pullman, Wash., U.S.A,, Piofessor i 
of Chemistry. [ 

1909. Fulweiler, W. H., c/o United Gas Improvement Co., I 
Broad and Arch Streets, Philadolfibia, Pa., 
U.S.A., Engineer. 

1886. Fyfe, Jno., 7, West George Street, Glasgow, Oil 
Works Director. 


1909. Gaede, Chos. W., c/o National Silk Dyeing Co., 1 
Williamsport, Pa., U.S.A., Silk Dyer. | 

1913. Gage, Roscoc M.. 'fhe Oaks, Springfield, Mass., j 
U.S.A., Chemical Engineer j 

1906. Gagnebin, Chos. L., 140, Oliver Street, Boston, i 
Mass., U.S.A., Dy^uff Merchant. t 

1007. Gaines, Richard H., 147, Varick Street, New York I 
City, U.S.A., Chemist (Board of Water Supply). J 

1904. Qair, C. J. Dickenson, 39. Cranston Road, Forest | 
Hill, S.E., Analytical Chemist. 
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1912. Gajjar, M. .1., 'reehuo-ehemieal Laboratory, Gir- 
gaum. Bombay, fndin. Consulting Chemist. 

1890. (lujjur. Prof. T. K.. 3’lie Liue.s, Surat, India, 

Consulting f ’liemi.-f. 

1912. (bile, R. C., 3S. Senrsdale Villas, Kensington, W., 
'reehmcal Chemist. 

1884. Gall, Henry. 2. Hue Blanche, Paris, Fratnoe, 
IVchiiical CJieniist. 

1905. Gall. J. B. c/o Callender’s Cable and Ctmstniotion 
(\)., B<'lvcderc, Kent. Chemist. 

1911. Gallagher, Jas L., o/o Ijover Bros., J4d., Sydney, 
N.S.W . Australia, (’honiist. 

1897. Gallctly, J. C., c/o Nowlands and Warner, 135, 
St. Vincent Street, Glasgow, Rubber Chemist. 

1901. Gallivan. Dr. Frank R., 113, 3'hird Street, South 
Boston, Ma.ss., U.S.A., (Chemist. 

HH)3. Galium, Albert F., 1000, North Water Street, 
Milwaukee, Wis., U S.A,, Tanner. 

1901 Gallup, W. Arthur, Arnold Printworks, North 
Adams, Mass., U.S.A., Printer. 

1901. Galpin, Harry T., 57, West 57th Street, New York 

City, U.S.A., Chemist. 

1891. Galt, ilugh Allen. ( Columbia Chomionl Co., Barberton, 

t)hio. U.S.A.. Works Manager. 

1887. Gamble Ja.s. N.. (Journals) A. E. Anderson, Procter 

and Gamble Co., Ivorvdale, Ohio, U.S.A.. Soap 
Manufacturer and Oil ttofiner. 

1894. (lane, Eu.Htaee H., 91, Fulton Street, New York 
(My, U.S.A., Pliurmaoeiitioal Chemist. 

1901 Gnn.sser, Dr, A., c/o Messrs. Lopetit, Dollftis, k 
Gans.ser, Garcssio- Ponte (Provinoia di Cuneo), 
Italy, (Jhcmical Engineer. 

1911. Garbiitt, C. Durham, 2, Hartington Road, Garston, 
Liverpool, Analytical Chemist. 

Hfll. Garcia -Robles, L., San Rafael Paper (!o., Apartado 
469, Mexie<» (fity, Mexico, Chemist. 

189(i. Gardair, Aime, 61, Rue St. Forr6ol, Marseilles, 
France, Director of Chemical Co. 

IH93. Gardiner, H. J , 242, 24t.lv Street West, North 
\ aiieouvJT. ICC., Caua<la, Clmmieal Merehant'. 

1910. Gardner, Arthur L., 233, Water Stji-oot, Perth 
Amboy, N.J., U.S.A., Chemical Flnginoor. 

MK)7. Gardner, Fklward, The 3Vyst, Bigwood Road, 
Meadway, Hendon, N.W., Metallurgical Chemist. 

1909. Gaidtier, IH'iirv A , HMli and B. Streets N.W., 

WaNbmgton. I fl.S.A., Chemist. 

I!H:(. (S.irdiK'i, Henr\ I).. jun., Fiiirmead, 'i'ho (ioffs, 
Ejistfioiirne, 'reeliiiieni Chf/nist. 

1891. Gaixlner, I’rof. Waltir M., J’echnical College, 
Bradford, Director of Chcmi(!al and Dyeing 
Departments. 

1897. (Jarliehl, Jos., 'rhackley, Bradford, Yorks, Civil 
Engineer. 

1888. Garibaldi, .luachira A., 21. Chiiroli Place, Gibraltar, 

(Jhoinist. 

1910. Garland, Charles S., 57, Garratt Lane, Wandsworth, 

S.W., (Jhemist and Works Manager. • 

1907. Garland, Herbert, P.O. Box 417, Cairo, Egypt, 
('hemist (Government l.<aboratory). 

191 1. Garner, John H., Sewage Works, Deighton, Hudders- 

lield, (Jhemist. 

1890. Garrett, Dr. F. C., Armstrong College, Noweastle-on- 
Tyne, Teacher of Science. 

I9(X». Garrigiies, W. E., 1304, Slu'lby St, n ot, Louisville, 
Ky., U.S.A., Chfiuieal Engineer. 

1906 Garroway, Major Jolm, 58, Buchanan Street, 
Glasgow, (’lieTnist. 

1008. Garson, Jas. W., 12, Avenue llttad, Crouok End, 
N., Managing Director, l.s)wi» Berger & Sons, Ltd. 
O.M. Garton, Sir Richard, Messrs. Hill, Garton, and Co., 
Southampton Wharf, Battersea, S.W., Gluooae 
Manufacturer. 

1886. Gascoyne, Dr. W. J., 27, South Gay Street, Balti- 
more, Md., U.S.A., Analytical Obemist. 

O.M. Gaskoll, Holbrook, Erindale, Froduham, Cheshire, 
Alkali Manufacturer. 

1902. fhvskell, Holbrook, jun., Hillcroft, Church Road, 

Woolton, near Livcr[iool, Engineer. 
l!H>8, Gatehouse, Frank B., ' Maristown,” ButU Grwn 
Biaid, Hornehureh, Ksw’x, Chemist and Technical 
.lournalisi. 
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1912. Gatcfl, AlfrfKl E.. c/o Mcssra. T. Lyo and Sons# j 
Luton, licdu. WnrkH Chemist. i 

O.M. (iatheral, tico., 174, Soho Hill, Handsworth, j 
Hirmin^harn. ; 

19(Mi. Gaunt, Pr'rey, Maecleslield (’or|>oratu)n Sewage | 
Works, IVcfithury, near Macclesfield, Chemist. 

1912. Gef‘, Wm. .1., 48, King-smead Road. Tulso Hill, , 
Lomlon, S.W., (Jiernical Engineer. j 

1891. Geisler, Dr. Jo.s. F., New York Mercantile Exchange 
Building, (), ilarriHon Street, New York C7ty. 
U.S.A.. Consulting Chemiat. 

1912. Gellatly. Frank E , 844, Greenwich .Street, New 
^’<lI)< Cil_\, I'.S.A , Chernieal .Merehant. 

1901. (jenimell, G. 11., 4, l.indKay Place, George IV. 
Bridge, Edinhurgh, Analytical ChoiniKt. 

1907. Gii/nrriiH, Win, IJ, Alliany tiardens, Whitley Ba\, 

Northumhe.rland, Annlytieal (-heimst 
1901. Gent, IVrcy W., Trentholme, MisPirton, near 
(Jainsboro’, Chcniiat. 

1K97. Gent, Wm. T, Sjmngtiold, Misterton, near GaiiiH- 
horo’. Metallurgical (Jliernist. 

190.7. George, .1. K., J47, Fifth Avenue, New York (7ty, 
U.S.A., Manufacturer. 

1912. (leorgeHt)ii, (ieorge, .Mutual Life Building, corner 
George and Wviiyard .Stieet.s, .S\(lnev, N..S.W., 
Managi'r of Od ( '(un|uinie.s. 

19E1, Gepp, llrihcrl U'.. c/o Amalgamated Zinc (Dt- 
Bavay’s), Ltd., Broken Hill, N.,S.W.. Australia, 
(ieiieral Maiiagi'i. 

1900. Gerken8iu(>\er. Henry 11., 207, Mis-sissippi Avemn*, 
Joliet. III., U.S.A.. (Jiunnst. 

O.M. Gerland, Dr. B. W., 105, Plantation Street, Accring- 
ton, Consulting Chemist. 

1012. Ghislain, Raoul, IK, line du Mont de Picte, Mon^, 
Rclgmm, Chemunl Engineer. 

1908. Gianuli, Prof. Giuseppe, Piazza Cordusio 2, Milano, 

Italy, Chemical Engineer and Editor (L’lndustna). 
1912. Ginh, W Doig, South M(‘tiopohtaii Gas Co., 70!t, 
Uhl Kent Road, London, .S. E., Chiet Engineer. 
1911. tiihhings, W^ Alan, J*.U. Bov SannomiNa 174, Kobe. 

Jaiuni. Works Manager nii<l < 'heiniKt 
lOO.!. tiihbmgM, Wm , Womlside, Halebank, Widnos, 
Works Managt'i'. 

1910, Giblun.s, liolniul B , IS, W'beeley'H Lane, Birming- 
ham, (liemieal iMunufaeturer. 

1902. Gibbon, Edw., Btivedere, Park Road, Clydaidi, 

R.S.t)., Glam., W'orks Chemist. 

I0tt4. (iihlKs, A E, ( II i'riins\ h ania .‘'all .Matmfaeluring 
C(» . Gn'ciuueh IVanl, Philadelphia. Pa., I'.S.A., 
Mamifaetunng l'hemi.-t. 

1910. Gihbs. \’i('tor G.. ( o W'in Pear-soii, Lt<l . Clough 
R<>a«l, Hull, W'oiks Man .iger 

O.M. Gihhs, Wm. P , The Sulphite Jhilp Mills, Hjer|K'n, 
Swislen, Analytical Chomisi. 

O.M Gibson. .1. M , o/o Buckley Brick and 'Pile Co,, 
Buckley, tiii Chester, Brick ami Tile Mnnu- 
fjiolurcr. 

I9t>5. Gibson, .lohn, .'lliO IM'.d. ('olhii.' Street, .Melbourne, 
Vie., Australia, Conemte Manufacturer. 

1913. Gib.sdii. B M.. .7K, Chrstrr Roa<l Bu(kl< \, riti 
ChestiT, (‘l.u G*>otls Muimlacluivr. 

1913. (iibsoM. Stanton. 2S. Lordhlup I’aik, Stoke N’l wing- 
ton. N , Fai toi\ ('hrmisf 

1905. Gibson. Win. F., 72, Wo<K)sl<»ek Avenue. Gdhleis 
Gri'en, N W'.. Works {’hi*mist, 

1899. Giflfonl, W'in. E., e ,o Bakt r ami Go. 40H, New .let>e\ 

Railroad Avenue, Newark, N..1.. U.S.A.. Chomisi. 
1802. ’Gilbard, J. Francis H., 245, Dalston I,rfine, Hackney. 
N.E., Analytical G'hemi.st. 

1006. Oillx'rt^on, Isaac H., 3:i, Broad Street, RIukIcs, 
near Middleton. Lancs. Calico Printer 

1903. Gilhy, Jom'ph W., 5S. Pe eln-' Ru.id. W'est Brum 

wich. Stuffs, AVorks Chenii.st. 

O.M. Gilchrist, Percy Carlyle, F.R.S., A.R.S.M,, 

M.Inst.tkE. & M.E., Reform Club. Pall Mall| 
London, S.W., Metallurgist 

1884, Gilchrist, PetorS., Charlotte, N.C., I’.S.A., Chemical 
Engineer. 

1900. Gildorsleeve, W. H., Johnson City, Tenn., U.S.A.. 

Chemist 


O.M. Giles, W. B., The Grange, Leyton, Essex, Chemical 
Manufacturer. 

1886. Gill, Dr. Aug. H., Massachusetts Institute of Tech- 
nology, Boston, Moss,, U.S.A., Professor of 
Technical Analysis. 

1913. Gill, Harold W.. South African School of Mines and 
I’cehnology, rlohannesburg, South Africa, 
JiCidiirer on Clumisirv. 

1909. Gill, John fl., IG, Premier Hoad, Gregory Boule 

vard, Nottingham, Soapworks Chemist. 

1901. Gill, Wm. S., c/o Farquhar and Gill, North of 
Scotland ('olour Works, Aberdeen, Colour and 
i Varnish Manufacturer, 

] 1901. Gillos, Win. S., The Cottage, Booking, near 
Braintree. Essex, Technical Chemist. 

1910. Gillctt, Horace W., c/o The Aluminium Castings 

(Jo., Detroit, Mich., U.S.A., Research Chemist. 
1888. Gillman, Gustave, Ferrocarril do Murcia a Granada, 
Aguilas, Prov. do Murcia, Spain, CHvil Engineer. 
1891. Giminghain, Edw. A., Croyland, Clapton Common, 
N., 'rechnical Electrician. 

; iSHti Ginlvvood. Di. G. P., (il.5, Uiiiversit} Street, Mon- 
; treal, Cnnnda, Professor of Chemistry. 

I 1906. Girtin, Thomas, H. L, Raphael’s Refinery, 48, 

1 , Thomas Street, Buidctt Road, London, E., 

Bullion Refiner. 

1903 Gladding, Thos, S., 181, Front Street, New York 
City, U.S.A.. Analytical Chemist. 

! 1886. Glaoser, F. A., (Jarpenters’ Roatl, Stratford, E.. 
Varnish Manufacturer. 

I 1906 Glascl. I)i GIm.' -I . Sclioiiliau.seistrasse 10, Berlin- 
; Fl/ BiH-hhol/, ( irnnanv. TiiniKT, 

' 1880. GlaK(*r, Ohas., 22, South Gay Street, Baltimore, 
Md,, U.S.A., Consulting (Jlieniist. 
i 190C. Ghms, A, Melville, 291, Camden Hood, London, N.W., 
Patent Agent. 

1901. Clegg. Roht., Agricultural Laboratory, Marischal 
('ollege. Aberdeen, Analytical (Jhemist. 

1894. Glen, Chas., Glcngowan Printworks, Caldercruix, 

S< ()tl)Uifl, Calico Printer. * 

1884 Gleiidinning. IL. Winnington House, Northwich, 
Cheshire, 'IVchnical Chemist. 

1888, Gloag, Roht. F., Lotiiiau Road, Middlesbrough, 
Secretary. 

1912. Glnag, \’)vian F., .Millbury llctn.-ic. Darlington Road, 
Ferryhill, Go. Diirliinn, Gh<*mi(a] Works Manager. 
ISlMi. Glover, H., 6445, Emlen Street, Germantown, 
Philadelphia, Pa., U.S.A., Chemical Works 
SujienntetKleiit. 

O.M Glover, William, Alharoda 27, Seville, Spain, 
Technical Chemist, 

1911. Gmach, Ludw'ig T., Kew Bridge Label Works, 
W’akleek Road, Cliiswiek, Wk, Manufacturer. 

1911, (bwtschius, John M., c/o General Chemical Co., 

25. Broad Street, Now York City, U.S.A., Sales 
Manager. 

1S9S Goldinc, Jno , rnnciwity Gollegi', JL'ading, Agricul- 
tural Ghviuist 

1906. Goldschmidt, Dr. Kail, Chomioal Works, Eesen* 
Ruhr. Germany, Manufacturing Chemist. 

O.M- Goldschmidt, Dr. S. A., 11, Broadway, New York 
City, U.S.A., President (Columbia Chemical 
Works), 

1897 Goldschmiedt, Dr. Quido. Wasagasse 9, Wien IX, 
Austria, Professor of Chemistry, University of 
Vienna. 

1895. Goldsmith, Byron B., 19, East 74th Street, New 

York Gity, U.8.A., Vice-President (American 
Lead Pencil Co.). 

1899. Goldsmith, Dr. Jno. N., 67, Chancery Lane, London, 
W.C.. Chemist, 

1906 Gmidall, Wm. Ijeslio, Finboro’ Road. Stowmarket, 
Suffolk, Works Chemist. 

1909. Goodban, Leonard, 43, Addison Gardens, Kensington, 
London, W., Works Chemist. 

1912. (iooderham, J. Leya, 49, Wellington Str»*et East, 

Toronto. Ganada. Ghemist. 

1906. Goodhue, Tioonard H., c/o Boston Rubber Shoe 
Co., Malden, Mass., U.S.A., Chemist. 

1904. Gooding, E. Claude, Willow House, Waahford» 
Somerset, Chemist 
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1913. Goodman, Alexander, c/o Bros., Ijtd., Sun- 

light Wharf, UpfMT ThaineH Street, l^ondon, E.G., 
Manager. 

1898. G«»o<lrich, Chas. 90, Broadway, New York (’it>, 
U.H A., Jlubher Alanufaetiirer. 

1884. Goodwin, C. C., Racefiold, St. Margaret’s Road, 
Altrincham, Cheshire. Soapmaker. 

1913. Goodwin, H. \V.. e/o Charles Case and Sohh, We.st- 
hury, Wilts, Anal>tieal Clietnist. 

1894. Goodwill, l>r. W, B.. Library Depl,. Gordon Kail, 
School of Mining, Kingston, Caiiaila. Professor of 
(’hernistry, 

O.M. Goppelsroeder, Prof. Dr. F., I/eiinenstrasse ft I, 
Basel, Switzerland, Professor of Chemistry. 

1884. Gordon, J. G., Queen Anne’s Mansions, West- 
minster, S.W., Steel Manufacturer. 

1909. Gosse, Abel, 122, Boulevanl St. Germain, Pars, 

France, Engineer (Poulenc Freros). 

1904. Gotthelf, August JI., Haatings-on-Hudson, N.Y., 
IJ.S.A., Chemist. 

1890. Goulding, Sir Wm. J., Bart., North Wall, Dublin, 
Manure Manufacturer. 

O.M. Gowland, Prof. W., F.R.S., 13, Russell Road, Ken- 
sington. W., Professor of Metallurgy (Royal 
School of Mines). 

1880. Goyder, G. A., 110, Gawler Place, Adelaide, South 
Australia, Chemist and Assay er, 

1890. Grabfield, Dr. J. P., c/o Morris and (’o., Chemical 
Jjaboratory, Union Stock Yanis, Cliicag(j, 111., 
U.S.A., Chemist. 

1900. Graesser, Norman H., Argoed Hall, Llangtdien, 

N. Wales, Maniifactiiiiiig (’hemist. 

O.M. Graham. C. ('., Oriel Tiou.se, Scarborough, Yorks, 
Te.ehnioai Cliemir't. 

1908. Graham, C. W., 54, Oingwall Avenue. Toronto, 
Canada, Chemist. 

1913. Graham. .los. 1.. Chemical Baboratois, Bcntle\ 
Colliery, neai IJoikhkIcv. S'orks, Cliemisl 

1883. (irandage, Jl., e/o tS. Smetlmrsl and Sons, Woolfold 

Dye and Blisfch Works, Bury, Lancashire, Dyer. 
1911. Giandel, Paiilm, Mtabhsscinenls Kniilmann, 13, 
Square do du.ssien, Lille (Nord), h’ranee. Managing 
Director. 

1897. Granger, Dr, J. Darnell, ft7. Jiolmwood Street, 
NewLiwn, SydiK'V, N.S.W., Australia, Analylii'al 
( iiemi.st. 

190ft. Grant, Alexand(‘r, 1ft, Hermitage Diive, Edinburgh 
Baker. 

189tk Graves, Geo. IJ., 219, West KJst Street, New York 
City, IkS.A,, Manufacturing Chemist. 

1896. Graves, Walter G., 1960, East 90th Street, Cleveland, 
Ohio, U.S.A.. Chemist. 

11H4. Gray, George, 3, N'ietoriti Drive, Rock Perry, 
Cheshin*, i’oehnieal (iumiist, 

1884. Gray, G. Watson, 8, Inner Temple, Dale Street, 

Liverpool, Consulting Chemist and Assayor. 

1911. Gray, Dr. G. W., c /o The Texas Co., Houston, Texas. 
U.S.A., Chairman Manufacturing Committee. 

1910. Gray, H. Le Breton, c/o Eastman Kodak Co., 

Rochester, N.Y., U.S.A., Superinteudent, Film 
Department. 

1904. Gray, Jas., P.O. Box 6264, Johannesburg, Trans- 
vaal, Chemist. 

1901. Gray, J. Campbell, The Cottage, Strines, near 

Stockport, Printworks Chemist. 

1886. Gray, Jno., 3, Victoria Drive, Rook Ferry, near 
Birkenhead, Teohnioal Chemist 
1896. Gray, l^of. Thos., Royal Technical College, Glasgow, 
r^ofosaor of Technical Chemistry. 

1906. Gray, W. B., Messrs. Lever Bros., Durban, Natal, 
South Africa, Analytical Chemist. 

1903. Cray, Wm. S., 76, Wuliam Street, New York City, 
U.S.A., Chemical Merchant. 

1908. Gray, Wm. T., Port Credit, Ontario, Canada, Starch 

Manufacturer. 

1909. Greoff, R. H., Thames House, Queen Street Place, 

London, E.C., and (Jnls ) " Arima,” Dcnbridge 
Road, Bickley, Kent, ('hemical Merchant. 

1804. Greeff, R. W., Thames House, Queen Street IMace, 
Ixmdon, E.C., and (Jnls.) Elm Bank; Bromley, 
Kent. Chemical Merchant. 


O.M. Green, Prof. Arthur G., 49, Oardi^n Road, 
He^ingloy, anti The University, Jjeeds, Professor 
of Tinctorial Chemistry. 

1907. Green, Clarence, c/u Nicholson’s Raincoat Co., 

Beaumont Works, St. Albans, Herts, Chemist. 
19U6. Green, Ernest, 98, Cheodlo Road, Choadle Hulmo, 
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O.M. Green, 11., Hayle Mill, Maidstone, Paper Manu- 
facturer. 

O.M. Green, L., l^ower Tovil, Maidstone, Pajier Mantl' 
faoturor. 

1910. Cit'fu, Boberl .M.. 21, Strand .Arcad**, Qiiwui Stretd, 
AiicklaiKl, New /fslaiul, t'heraist. 

1908. Green, Dr. W. Htsbor. Chemical Ljiboratory, The 

University, Melboiiriio, Victoria, Lecturer in 
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1909. Greonhoiigh, George 1)., 21, Mincing I^ane, London, 

E.C., Chemical Broker. 

1913. Gretuioiigh, Thomas R., Bet'chwood, l^ugh, Ijanoa- 
shire. Analytical CIuMnist. 

O.M. Greonway, 1’. J., c/o Potter's Sulphide Ore Treat 
ment, Ltd., 369, Collins Street, Melbourne, 
Australia, Metallurgist. 

1902. GreenwotKl, Conra<i V., Noyna, Dowhills Rood, 
Biundellsands, LivorpiK)!, Cotton Mill Manager. 
1907. Grccnwootl, Hcrlu'it \V., c/o 'I’hc Boundary 
Chcmic.d Co.. !.<Ul.. Crunmer Street, Liverpool, 
Ml livlluigical Chemist. 

O.M. GrecnwiMKl, llolincs, Regent House, Hartmann 
Street, Accrington, 'I'echnical Chemist. 

1897. Gref, Anthony, 117, Hudson Strinit, Now York 
t’ity, U.S.A., Patent T.iewyer. 

HH)9. Gregory, Cecil H., 'I’ho Morgan Crucible Ct)., Ltd., 
Batti'rsca, Ijondon, S.W., Crucible Manufacturer, 
HK)7. Gregory, Joshua C., 128, Wellington Street, ^lasgow, 
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1895. M&riin, ChAfl. H., 50, Longmcad Ruad, Clarcn\ont 
Pfiidloton, Manchester, Oil and Soap Works 
Manager. 
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Scienoe Teaoher and Indu.strial Chemist. 

1911. Martin, Q. F. Wesley, Castle Park, Lancaster, 
Chemist. 
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1912. Meliing, S. E., Lyriton, Prestwich Park, Manchester, 

Analytical (Jbemist. 
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O.M. Messcl, J.>r. 11., F.H.S., 147, Victoria Street, London, 
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1914. Miller, Erie F., Carnhuek Club, Pciumbiir Baiiacks. 
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Cal., U.S.A. , Chemist. 

1883. Miller, Dr. H. voil See Miller-Aichhoh, Dr. If. 
♦von. 
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Lambeth Road, S.W., Analyst. 

1898 MileluJl, G. 1). H., c/o 559, Summer Avenue, 
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LSOl. Mond, Dr. Robt. L,, Winnington Hall, Northwich. 
Chemist. 

1006. Monier-Williatus, C W . 32, St. l^^onard’s Terrace, 

Chelsea, S.W. 
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Mass., U.S.A.. Professor of (!lhemistry. ' 

1914. Moore, Harold, e/o MirHoes, Bick<‘rton,' and Day, ' 
Hazel Grove, Stockport, Glieniist 

1912. Moore, Joseph W., Kinderton House, Runcorn. ! 

Works (Jieinist. 

190.7. Moore, Leslie R., 14, Illin Street, ('uncord. Mass., 
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1906. Morrow, «Iqh. M., 7J , Tache Avenue, Norw'ood Grove, j 

St. Boniface, Man., Canada. Analytical Chemist. ! 

1901. Morse, Willard S., Seaford. Del., U.S.A., Manager, i 
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100 .’ \\'il*on, C( o \\ , X i.iduet ll(U-,e, Dmtinp teai 
Muin Ui t'l. W ( irk ^ Cheniifvl . 

1800. Wilson, Cordon Lenallan, Kirkintilloch, and 
(.bniiiial-) Vpartado 02, Z.ieateias, Mexic'o, 
Clieniivt. and Assayer. 

IHSO. Wilson, Jno . Tyneside, JRI. lTa^li‘\ Road, Kirminj^- 
hain, 'leehnieal Chemist. 

Is'm; \\ 1 ! nil. .Ill", '■ lAiilon." Dintde Hill, Colwxn lia\. 

.N'lrfli Wales, ( hemieal Fnc'ineer 
i!t00 Wilson. Jno , Battersea P<»1\ teehnic, l..ondon, , 
Head of Chemieal Dept. 

lOtio Wil-on, J. F.. e /o (ieniTul Chemieal Co , 25, Broad 
SlH»‘.*Jtrw Yoik City, C.S.A., Chemical Sales- 
man. 

lOOti W'llson, iL Murray, c/o Canadian Explosives, Ltd. 

TiaiisportatB/ii BuiMmp, Montreal, Canada. 
Teehrwcul Chemist. 

I!i(l2. Wilson, Leonard F.. 8, Chester Street, Covontry, 
'IVehnu'al ('liemist. 

1010 . W’llson. Lislie, We.st Bank, Doxey, near StalTord. 
0..M. Wilson, H. IL, Fp-leclifTe P.O., Co. Durham, 
Cheinieal Mnnufae'urer. 

1012 Wilson. S Siddons, 1.54, Burges Road, East Ham, 
Fssev. \nalyte:.l Chemi.st. 

1000. W'llson, Will. J , 12, Viearngc Park, Plumstead, 
Kent, Chemist. 

lOttS. Wils.ni, Wdhiim James, Tirohanga, North End 
Rnad, De\onpov,‘. .Auekland, New Zealand, 

( '(insiiltine Cement Engineer. 

1800 Wilson. W. W., Dalmonach Hou.se, Alexandria, 
Dumliartonshire, Annlytieal ('hemist. 

1 884. Wilton. 'I’hos., W’lnsor House, Beekton, E., Tar 
Works Manager. 

1012 W'lmLor, F. L., Lilirarv, t niversity of lllmoi.s. 

I'lb.iivi, III . r.S. V , Libiarian. 

F.ill! W nid'.ni llKliaids. W . e o Allen W e.><t and Co. 

Lt'l . LeW(^ Hoiul, Bnehton. Chemist 
lSit2 W’inulield. T. R., 12, SulTolk Road, Bournemouth 
We-l. Blewer. 

O.M. Wdutdiam, A., 57, Vietoria Road South, Soutksca, 
Hants, Metallurgical Chemkst. 

1008. Wbiikler, Hermann, Bockimheimer Anlngc 411, 
Frankfurt a /Main, Cernmny, Merchant. 

O.M. W'ln^iT. 1\ J., Heath Hou.se, KiiiitHford, Cheshire, 
Consulting Chemist, 

1007. \Vinsloe. Louis S., 1, Booth Street, Manchester, 
Manufacturing (ffiomist. 

1802. Wnistanley. W. Hy., Bin h House, Chendle Huline, 
Clieshiro. Technical Chemist. 

1880. Winstone, E. H . Members’ Mansions, :46, Victoria 
Stri'ct, London, S.W., Ink Manufacturer. 

1007. Winther, Dr. A., Chemiftiche Fabrik OrieRhcini- 
Elektron, W’erk OeUkr, Offenbach a /Main, 
Cermany, Chemist. 

1892. Wirtz, Dr. Quirin, 28, Great Ormond Street, London, 
W.C., Consulting Chemist 


1880. Wishart, Jno., Oakbank Oil (X, Ltd., 29, St. 
Vmeeiit Fiaee, (ilas'/ow'. Ci’Sieral Manager. 

1902. Withers, Prof. W. A., State A. and M. College, West 

Raleigh, N.C., U.S.A., Profe.s.sor of Chemistry, 
100(1. Withev, Will. S.. Burry Fort, Smith W'nles, Chemist. 
O.M. Witl, Dr. Otto N., EbiueHihenallcc 10. We,stcnd, bei 
Berlin, Frofessor of Clu'inistrv. 

1903. Wolf, Jaeiiiies, c/o Jacipie-s Wolf and Co., Pas.saic, 

N..r., U.S.A., Manufacturing (dhemisl. 

1012. WollL Dr. Salamon, e-o .Messrs, blather and Platt, 
Park W'orks, .Maiiehe-ler, Chemical Engineer. 
1011. Wollaston, T. Roland, Dirleton House, Priory Road, 
Sale, Cheshire, Consulting Engineer. 

1003, W’ollon, Will. R., c/o .Idsejih Fison and Co,, Ltd., 
Ipswich, Managi'r. 

I'll! W<mm| A. S . c " Mtssi.-* L(\ inslcm, I.ld , Blackley, 
.M.iti! ’ie.*.l<‘i . W"tk‘ Cluni'-'t 

1000. W'ood, E. Eseolt. Hiirncane House, Jbymbo, near 
W'rexham, Nortli W'ales, Cliernid and Motal- 
lurgist. 

1000. Wood. Foilik, .\rd^ley House, near Barnsley, N'oiks, 
Assistant .Mami'.'i'r ((Hass W’oiks). 
loot. W'n<*'k iM.ink S.. 12. ('aill'iii AAcnue, Hornsea. East 
^'"lks, Crmenl Works (‘hemist 

1000. Wood. Hubert IL, c/o Fenner and Alder and Co., 

< Fenner'.s WMiarf. MiHwall. K, WTirks Chemist. 

1887. W’ood, Jos 'I'.. 02. I’ui'k Road. Nottingham. 'I'anncr. 
IO(Mi W’o'slnl!, Sir ( '01 bet t. Falai e ( 'iiamber.s. West niiiisti'i, 
London. S W.. Ci\ il Fnmn<-ei. 
i O.M, W'ood'oek. R. ('., e/o Sanilas Co,, Ltd., Loeksley 
i Street, Limehouse, l.oiidon, Jll, Ciieinist 

I 101(1. W’oodhead, All linr E.. Dyeing Dept,, The Cnivcisity. 

; Ijceds. Research Sliidenl. * 

1 1881. W’oftdhead, Jus.. Inglewonil, Slaithwaite, near 
' Huddersfield, 3'nr Distiller. 

' loot) Woodrow, .lohn, 84, Ilarjiemli'ii Road. Mama Patlc, 
E , ( !hemist . 

; 1000. Woodward. Horace A , ('owi‘11 Avenue, West 
Orange, N.J., U.S.A., Chmnist. 

' 1004. Woolcott, Ceo. H., ].,ady’s Wdl Brew'cry, Cork, 

\ Ireland, Brewer’s Chemist. 

HH I W’ooktndge, 11 B> , 'i’otO nliaiii JO t w ('r\ , Tot l('iiham. 
Bn wer. 

O.M. Woolley. 0. S.. Victoria Bridge, Manchester, Phar- 
maceutical ( Jicmkst. 

lOtV) Wo'Ue.N.L.e "South \usti\ilian ( 1 ! \^ ( '<> , Bromp- 
ton, Aih'laide, South Australm, Works Chemist. 

; F.Mi! Woideii, Edw (’. N.J . I’.S.A , Mami- 

faetir'ing ( 'hemist 

■ 1000. W’ork, Charles 0., 22, ('ambridge Road, Great 

' Crosby, Liverpool, Analytical Chemist. 

liH4 W’oih-y, Piof Fnsl 1‘ , rmversity Collegi', Auck- 
land. .New Zealiind, Plot, of Cliemistiv. 

O.M W’orrall, H., Culmiiigton House. Slantoii liiieey, 
I^udlow, D\ei 

1003. WLinstall, Robt. A., 21, North La Salle Street, 

, Chicago, Ilk, I’ S.A,, Paint and Varnish Specialist. 

I HUM) W’oilhim'loii, .\illiiii. LmiwooiI, (Ire.it Lever, 

' Bolton, ('hcnii-'t .nut MaiLiud. 

! 18!Ut Wrampi'lmmei. T -1 . .5 (m. Monadnoek Building, 

■ San Friuicix o, (';il, I’.S.A.. ('hemist.. 

I O.M. Wray. 0. .T. P.. li.iy.lmnere, Coleraine Road, Black- 
i heath, »S.E., Technieal (.'hemist. 

1 1904 . Wright. Alli.strr M.. Box 017, O.P.O., Chtistehiirch, 
j N.Z., (Jiemist (Christchurch Meat Co.). 

; 1012 Wrieht, Arthut, 111, Broadway, \ew York City, 

I C.S.v\.. liawyei 

IS0,5. W’ right. Arthur C., c /o Turner, Morri.son, and Co., 
1 0, Lyons R.ing" Calcutta. Jndia. Chemist, 

i 1008. Wright, C. Harold, (jcfvmrnment Laboratory. Port 
of Spain. 'J’nnidiul, B.WM., and (Journal) 3, 
N'irginia Terraco, Leeds, Analytical Chemist, 
1004 Wright, ('has. li , 123, Soutli Madison Avenue, La 
Orange, HI., ILS.A., (Jiemieal Engineer. 

1001. WTight, Harold E., c/o Sir B. Samuckon and Co., 

Ltd., Middlesbrough, Chemist. 

1907 Weight, John Henry, 10, Norwood Avenue, Shipley, 
Yorks. Technical (Jicmist. 

1885. Wright, Jos., 19, Arboretum Street, Nottingham 
Lace Dresser. 
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O.M. Wiight, L. T., Junior Conatitutiorwl Club, Piooadilly, 
London, W., Chemical Engineer. 

1910. Wright, Robert, 122, York Street, Jarrow-on-Tyne, 

Blast Furnace Manager. 

1911. Wright, Robt., c/o Thoa. Adams, Ltd., Sherwood 

Hill Works, Nottitigham, Bleacher and Dyer. 

1900. Wright, Walter .59, Stone Street, Faversham. 

Kent, Chief Chemist (Cotton Powder Co.). 

1890. Whiffing, Dr. Charles, Hdnningen a /Rhein, Germany, 
Technical Chemist. 

1907. Wiirster, Oscar H., c/o Lever Bros., Ltd., Toronto, 

Canada. Soap Works Chemist. 

1890. Wyatt, Dr. Francis, 402, West 23r<l Street, New 
York City, U.S.A., Consulting Chemist. 

1905. Wyer, Malcolm G., The Library, Slate University, 
Jow.i (hty, Iowa, U.S.A., Librarian. 

O.M. Wyld, Jno., The Avenue, Lidgctt Park, Roundhay, ! 
Leeds, Chemical Works Manager. [ 

1908. Wyler, i)r. Max. c/o Levinstein, Ltd., Blackley, 

Manehester, Manukieturing Chemist 
190G. Wynne, Prof. W. Palmer, F.R.S., The University, 
Sheffield, and (.lournuls) 17, Taptonvillo Road, 
Sheffield, Professor of Chemistry. 


Y ! 

1901. Yardloy, Frank, c/o Henry .Jiitson and Sons, Liver- j 

poo! Street, Birmingham, C'hemuial Manufacturer, i 
1S97. ^ales, W. 11., l)iiiley Park, K('\nsham, Itristol, ! 

Tei'hnieal Chemist. | 

1913. Vi'oinans, Win. W., 40. Alleghany Sins*!, Hiilhdo, i 
N, C., C.S.A., ( hemisl, 

1900. Yerkes, Leonard A., c /o ,lo.s. Banerofl. and Suns Co., 
Wilmington, Del., II.S.A., Jilcacher and Finisher. 
J898. Vetton, Thos., 80, Bow Road, London, E., Con- 
sulting Distiller’b (Uiemist. 

1894. \ oeum, l>i. Jno. II., 325, Aeadoiiiy Street, Newark, 
N.J., U.S A., Chemist. 

1880. Yoshida, Prof. IL, Imperial University of Kyoto, 
Kyoto, Japan, Professor of Cfbernistry. 

1900. Voshitake. F , Nishihara Machi, Kiashikawa, Tokyo, 
.lapan, Chemist, 

1885. Young, Allred C.. 17, Vicar's Hill, Lewisham, S.E. 
1885. Young, Brougham, 2a, Sigdon Road, DaUton, ! 
N.K., Analytical Chemist. 

1902. Young, Chas.‘('., e/o Far])entahril<en of EUicrfeld 

('o., 1 17, Hudson Street, New York City, U.S.A., 
('oloiirist. 

1890. Young, Dr. Geo.. Bradda, (^bureh Cicscent, (ffiurch 
End, Finchley, N., Chemist. 

1913. Young, liainisli, Sia'ingfield, Bi’uwnsidc Road, j 
Camhuslaiig, by Glasgow^ (Jicmist. 


1904. Young, Jamo.s, 46, Palace Grove, Bromley, Kent, 
('homist. 

O.M. Young, Jno., 2, Montague Terrace, Kelvinsido, 
Glasgow, Technical Chemist. 

1880. Young, Jno., Claremont House, Beverley Road, 
Hull, Gas Engineer. 

1909. Young, John, P.O. Box 104, Akron, Ohm, U.S.A., 
Analytical (’hemisl. 

1904. Y^oung, Jno U., c/o The C’asscl Cyanide (’o., lujtd., 

Shuna Street, Maryhill, Gh»8gow\ 'ruchnical 
Chemist. 

1898. Y’uung, J. W., 22, Maxwell Drive, Glasgow, S., 
Inspector under Alkali Acts. 

1912. Young, Robert, 1, Kvlvinaide 'IViraee West, 
Glasgow, W., Chemist. 

1909. Young, R. F., e/o Institution of Mining and Metal 
lurgv, Salisbury House, London, E.C., Chemist 
and Metallurgist. 

1883. Y'oung, Prof. Sydney, F.R.S., University Chemical 
Laboratory, Trinity College, Dublin, Professor 
of (lieiuistry. 

O.M. Young, W. C., Laboratory, 24, Aldgate, London, 
E.C., Gas Examiner and (’onsulting Chemist. 

1898. Young, W. Oathorno, Analyst’s Dopt., G.N.R., 

Doncaster, Yorks, C’hief Chemist 

z 

1899. Zabriskie, C. B., c/o Pacitie Coast Borax (V)., 100, 

William Street, New York City, U.S. A., Manager, 
1897. Zaeliariiis, Dr. P. D., Pliilhellinon Street 22, Athens, 
Greece, Industrial CJiemist, 

1912. Zanetti, Joaquin E., Columbia University, New 
York Citv. U.S. A.. UhemiHt. 

1900. Zaremlm, Edw., 707, 1). S. Morgan Building, 

Buffalo, N.Y., U.S.A., Presid mit (Za remba Co.). 
1900. Zdanowiez, Jitseph, 37, Queeii^ M'Rle Ganlens, 
South Kensington, S.W., Chemieal Engineer 
(Artificial Silk). 

1899. Zilz, Henry, Northumberland House, Riehmond, 
S.W., Ai<T(‘hant. * 

O.M. Zimniermann, A., 3, Lloyd’s Avenue. London, E.C., 
Chemical Agent. 

1905. Zimniermann, Chas., 9 and 10, St. Mary-at-llill, 

London, E.(’., Chemical Merchant. 

1897. ZinsHor, Dr. Fred. G., Ilastings-u]Km-Hudaon, N.Y., 
U.S.A., Manufacturing Chemist. 

1913 Zortman, Dr, Lsracl H., c/o Messis. Rosenberg and 
• . (’o., 259, High Holborn, London, W.G., Research 

Chemist. 

1912. Zwingenberger, Di. Otto K., e/u Roessler and 
llas.slachor (’hem. Co., Perth Amboy, N.J., 
U.S. A., Chemical Engineer. 
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